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Berpewanre sieTHUIT HOMED XKypHaa! | ‘We are happy to present to you our summer issue!
Summer in high northern latitudes will differ from that in
an Asian desert or a Texan prairie, but for us, oil-industry
workers, the hot season is invariably the busiest time.
I wish you success in your work and hope that the Coiled
Tubing Times will contribute to your achievements!
Hydraulic fracturing and coiled tubing technologies
are the major driving force in the development of
high-technology oil and gas services and constitute
the backbone of the contents of our journal. Vadim
Kravets, Lead Analyst, RPI Research and Consulting, in his

JleTo, KOHEYHO, PA3HOE B BLICOKUX CEBEPHBIX -
MHUPOTAX, B A3UATCKOM IYCTBIHE MJIM TEXACCKOU
IIPEPHH, HO J1s1 HAC, HEPTAHUKOB, TEIJIIOC
BPEMS I'oJld — 3TO HEU3MEHHO IIEPUOJ] CAMBIX
UHTEHCUBHBIX pa60T. YKea1o BaM yCIIEXOB B
TPYZAE 1 HAZICIOCh, 4TO «BpeMs KOITIOOUHT 4.
Bpems I'PIT> HOMOXET UX JOCTUYD!

'PIT ¥ KOMTIOOGUMHTOBBIE TEXHOJIOTUU —
OCHOBHBIE JIPANBEPHI PA3BUTU S
BBICOKOTEXHOJIOI'MYHOI'O HE(PTETa30BOro

CEPBUCA U TVIABHBIE CTOJIIBI COJEPKAHUA insightful article gives assessment to the current volume

HaIIero )xypHaia. OLEHKE TEKYIIEro 06'beMa of the coiled tubing and hydraulic fracturing market and
pbIHKA KONTIOOUHTa U I'PIT U IPOrHO3Y AMHAMUKH 3TOI'O PhIHKA to the forecasts for the market dynamics for 2015-2010.
Ha nnepuoy 2015—-2020 IT. HOCBAIIEHA COACPKATEIbHASA CTATbS According to the author, the coiled tubing market will
Beayuiero ananautuka RPI Research and Consulting B.A. Kpasena. develop, and I can’t but agree with him.
ABTOD Zi€/1a€T BBIBOJL, YTO PBIHOK KOJITIOOUHT'A OYAECT PA3BUBATHCSL. The recent quarter has been witness to a variety of vital
5 ¢ HUM 26COMIOTHO COITIACEH. events, including the major Russian industry exhibition
B npomemem KBapTajie CKOHLLEHTPUPOBAJIOCHh MHOT'O BA’KHBIX Neftegaz-2016, the 111 National Oil and Gas Forum,
MEPOIPUATUI. DTO U INIABHAS POCCUICKASI OTPACIEBAS BBICTABKA and the 12 FIDMASH’S Consumer Conference. The
«Hedrerasz-2016», u 111 HanimoHaJIbHBI HE(TEra30BbIH (hOPyM, consumer conference held by the leading manufacturer
12-a Ilorpedurenbckas KoHdepeHuusa C3AO «PIIMAIIL. of machinery and equipment for high-technology oil and
TTorpeburenbckue KOH(MEPECHUUU IPEAIPUATUSA — JINJEPa gas service in the Common Free Market Zone represents a
B IIPOMU3BO/ICTBE TEXHUKU JIJIS1 BICOKOTEXHOJIOIMYHOTI'O unique way of cooperation with consumers. You will find
HePTEra3oBOro CeEpBUCa B ETMHOM 3KOHOMHYECKOM the details of another of such meetings in our Prospects
IIPOCTPAHCTBE ABJIAIOTCS YHUKAJIbHOH (DOPMOI B3aUMOZACHCTBU A column.
C IOJIb30BATEAMU. MBI IOAPOOGHO PACCKA3bIBAEM 06 OYCPEIHOMU A fixed system of headings has always been typical of
TAKOU BCTpeue B pyopuKe I IepCrIEKTUBBD. the Coiled Tubing Times Journal. We might call it our
JKypnai «Bpems konriobunra. Bpems I'PIT» ominyaercs trademark. The permanent columns you are familiar with
YCTOMUMBOU pyOpuKanueil. MOXXHO CKa3aTh, YTO 3TO HAIA «(DUIIKA>. make the framework, and their number is growing, which
CKeJIET COCTABIIAIOT IOCTOSIHHBIC PyOPUKH, KOTOPBIC XOPOIIO BAM is good news. I enjoy the materials published under the
U3BECTHBL TeM IPUATHEE, YTO YHUCJIO UX PACTET. MEHS OYEHb PaJyIOT Coiled Tubing Times headings in social networks.
MaTepUaIBL, IyOIUKyeMbI€ B pyOPHUKE «BK> B COLIMAIBHBIX CETAX. These are lively discussions of the most relevant
DTO JKUBBIE OOCYK/ICHUS AKTYAJIbHBIX TEM CIICLIUATIUCTAMU, KAK issues by experts who generally represent a variety of
MPABUJIO, PA3HBIX KOMIIAHUIL. YBEPSIO BAC, Mbl HE OPI'AHU3YEM TAKHE companies. Please, believe me, it is not us who arrange
JUCKYCCHUM, OHU SIBJIAIOTCS [JIOJOM 3HTY3UA3Ma U IBITIUBOCTH such discussions, but our readers driven by their
CaMUX yuTaTesei. ¥ Mbl IPU3BIBAEM BCEX BAC IPUCOEAUHATBCA K UX enthusiasm and curiosity. We invite all of you to join them
YUCJTY U UCKATh OTBETHI HA IIOCTABJICHHBIE IIPO(ECCUEii BOIIPOCH Ha on the platforms of Vkontakte Network and start looking
MHTEPHET-IUIOMaAKaxX «BK». for the answers to the questions raised in the course of
Kaxk Bcerza, HaChIeHHA OCHOBHAS HAIIa PyOpUKa «TeXHOIOTrUm». occupational activities.
B Hertl Bpl HarIeTe CTATbU CIIELUAIUCTOB U3 Y(Pbl, MUHCKA, Our main column Technologies is as exhaustive as
Kuesa, AcTpaxaHu. 31€Ch K€ NYOIUKYIOTCS aHHOTALIUK always. We present in it articles by experts from Ufa,
JIOKJI2/I0B, O3BYYEHHBIX Ha KOH(DEPECHLIMHU 110 KOJATIOOUHTY U Minsk, Kiev and Astrakhan. Here you will also find
BHYTPUCKBRXUHHBIM Pa00TaM, KOTOPasi IIPOILIA B MAPTE 3TOI'O published abstracts from the reports delivered at the
roza B XplocTOHE. ITOKa TOJIBKO aHHOTAIIUH, HO MBI IIOCTAPAEMCSI Coiled Tubing & Well Intervention Conference held this
MOJIyYUTB JIJIS1 )KYPHAJIA 6OJIEE NIOJIHBIC BAPHUAHTHI 3TUX MATEPHUAJIOB. March in Huston. Only abstracts so far, but we hope to get
Hazneemcs my6IMKOBATb UX B CJIEAYIONUX HOMEPAX. more comprehensive versions of these materials and have
C TEMATUKOH XBIOCTOHCKOI'O (pOpyMa OPraHUYHO them published in the coming issues.
TIEPEKINKAETCA TEMATUKA €KETOAHOM MEK/JyHapOHOU HAYYHO- The issues raised at the Huston Forum blend in with
MIPaKTUYECKON KoH(pepenunu «KonTio6uHroBele TexHoaoruy, I'PI1 the topics of the annual International Scientific and
BHYTPUCKBAXKUHHBIE PA6OTHI>, OCHOBHBIM OPI'aHU3aTOPOM KOTOPOH Practical Coiled Tubing, Hydraulic Fracturing and Well
BBICTYIIAET POCCUHUCKOE OTAEIEHNE ACCOLIMALIUH CIIELIUAJIMCTOB 110 Intervention Conference, its main host being the Russian
KOJITIOOMHTOBBIM TEXHOJIOTUSAM U BHYTPHUCKBA’KMHHBIM PA60TAM Chapter of the Intervention & Coiled Tubing Association
(ICOTA-Poccus). 17-1 koupepenuus npouger 10-11 Hoa6ps (ICOTA-Russia). The 17 conference is scheduled at
2016 roga B MockBe, B roctunurie «<HoBoresnb» (TIpecHeHcKas Hab., 10-11 November 2016 at Novotel Moscow City Hotel
2, CT. METPO «/IeT0BOI IICHTP», «BhICTABOYHAS1»). Ha HOBOM MecTe: (Presnenskaya emb. 2, “Delovoy Tsentr” / “Vystavochnaya”
Ipoury o0paTuTb BHUMAaHUE! metro station). Please note that we have a new venue!
ITpuUrnanaio CBOMX CTAPbIX M HOBBIX JPY3€i HA 3Ty BCTpeEuy! Iinvite my old and new friends to attend the meeting!
Bcezoa eaw, Por Knapk Yours ever, Ron Clarke
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HaBcTtpedy 17-n MexayHa-

POLHOM Hay4YHO-MPaKTUYECKON
KoHhepeHL M «KonTioOMHroBble
TexHonornu, NPr, BHYTPUCKBaXUH-
Hble paboTbI»

MEPCMEKTWBbI

1 Bagum Kpasel,
PbIHOK KONTIOOWMHIa bynet

pPa3BmMBaTbCA

2 ObpalLaTtbcs K 3anagHbim
npovssoanTensam obopyao-

BaHWA bonblue He3adem!

(12-2 MoTpebuTtenbckas KOHMepeHLUs

C3A0 «OUOMALLI»)

Hedtb Bcerpa B LieHe?
(Mo maTepmanam rnasHom

3

nneHapHowm ceccun |l HaumoHanbHoro
HebTerasosoro opyma)

TEXHOJIOT NI
W.3. leincnamos, U.3. UcaeB

3 MepcnekTUBbl MHTeNNeK-
Tyanmsaumm HedbTe00ObIBaIOLLIMX

CKBa>XWH
4 10.A. Banakupos,
B.H. BpoBuyk, .M. Boiko

Nobbl4a HedbTH 13 0OBOAHEHHOTO
nnacTa C MoOMOLLbI0 BOASHbIX TaMMo-

HOB W KONTIOOWHTa

42 B.C. BonTeHko, C.C. HoBukoB
PeaHvMaLmst oTpaboTaHHbIX

HETAHBIX MECTOPOX EHWIA: MPO-

Onembl 1 pelleHns

5 AHHOTaLMM AOKIA40B,
npeacTaBneHHbIX Ha KoHde-

peHuunmn 1 BbicTaBke SPE/ICoTA 2016

MO KONTIOOUHIY 1 BHYTPUCKBAXMH-

HbIM paboTam
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OBbOPYLIOBAHWME OUHAHCHI

HepCHEKTI/IBHbIe Hanpasne-
HVA B MMMNOPTO3aMeLlleHNN.

5

MobusbHble YCTaHOBKM C BEPXHUM
npveogom ans KPC

MPAKTUKA

6 OO00«tOH3pro CepBrc» —
KOMMaHMaA 3rnoxm NMnop-

TO3aMelleHNA (becena C rnasHbIM

nHxeHepoM OO0 «tOH3pro CepBrc»
M.B. lopo6L0BbIM)

HEDTENPOMBbICJTOBAS

XNMNA

6 J.A. Maragosa, M.A. Yepbiroea

WccnenosaHve 1 paspa-
OoTka cocTaBa Ans ryLweHns n
MPOMbIBKM CKBAXUWH C aHOMarnbHO
HU3KMM NNACTOBbIM AiaBNeHMEM
(AHML)

TEOPUA
MeToabl yBenuyeHms Hedre-

7 otoadv nnacta u MPI (wacts 2)
(I'Ipe,u.naraeM O3HaKOMUTbCA C MaTepPUManom,
I'Ipe,D,CTaBJ'IeHHbIM KOMI'IaHI/IeI;I «Pok HXun-
HI/IPI/IHF Cepsmces» B BMAe nocrfieaoBartenb-
HOW Npe3eHTaLmMn Canaos)

KOJIOHKA HJ1IEHA

PEOAKLINOHHOIO COBETA

82

10.A. Banakupos
[1Ba 3mioa O TAXeNbIX HedpTAX

fapaHTMpyeM CTabUNbHOCTD,
NOPSAOYHOCTb M Ka4ecTBEH-

83

HbIN pecypc (becena c KoMMepHeCKMM
OVPEKTOPOM NM3NHIOBOW KOMMaHWUK
00O «TexHOCTPOMNMU3UHM» P.A. Urnnosbim)

8 PycnaH Urunos

KomMnnekcHoe CTpaxoBaHmne
ANS NpeanpusTUin HehTerasoBoro
KOMMekKca

KOHDEPEHLINI 1 BBICTABK

86 «HedhTeras-2016» — 3Hako-
BOe CODObITVE HedTerasoBom

OTpad/in CTPaHbI

[l HaumoHanbHbIN HedTera-
30BbI (QOPYM

70-4 MexayHapoaHas Mo-
NoAeXHasn Hay4Has KoHde-

9

peHums «HedTb 1 ras — 2016»

9 B YpvMCKOM HedTAHOM
yHUBepcuTeTe 0BCYAMAM
CepBUCHbIE YTy B A0BbIYe HedTH



COLEPKAHVE ¢ COIJEPKAHME ¢ CONTENTS ¢ CONTENTS ¢ CONTENTS ¢ CONTENTS ¢ CONTENTS e

9 XXII Hay4Ho-npakTudeckas
KOHepeHLma «HoBas reo-

PUr3nHecKas TEXHMKA 1 TEXHONOTUK

0N peLleHns 334,34 HedTerasosblxX

1 CEPBUCHBIX KOMMaHUIA»

94 KoHdepeHums «KonTioOUHT.
[PM. MuBecTLMN 1 ynpas-

KTMBaMm»

JIeHVe HedTerasoBbiMK a

-

AHKETA «BpemeHun
KONTIOOUHra»

«BPEM#A KOJITFOBHTA»

B COUMAJIBHBIX CETAX

1 04 Motepu asota (N,) npu

nposefeHnn KNCINOTHbIX

obpaboTtok

1 0 KPACOTA 3
MECTOPOXXOEHUN

(DoTorpadum npefocTasneHs! MNP

«KybaHbrasreodusmka» OO0 «laznpom

reopecypc». AsTop: A.C. lonGHs)

Towards the 17" International
Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well

Intervention Conference

PROSPECTS
Vadim Kravets

1 2 Coiled Tubing Market
Will Develop

20

There Is No Longer a Need
for Dealing with Western

Equipment Manufacturers!
(The 12" FIDMASH's Consumer Conference)

3 Will Oil Hold in Price?

(Based on the contents of the main
plenary session of the Ill National Oil and
Gas Forum)

|. Denislamov, I. Isaev
Prospects for Intellectualiza-

3

tion of Oil Producing Wells

Yu. Balakirov, V. Brovchuk,

4 Y. Boyko

Oil Production from Water-Flooded
Layer Using Water Tamping and

Coiled Tubing
50 SPE/ICoTA Coiled Tubing

& Well Intervention
Conference & Exhibition 2016
Abstracts

PRACTICE
Yunergo Service, LLS is

6 the Company of Import
Substitution Era (Interview with

M. Gorobtsov, Chief Operating Officer of
Yunergo Service)

o ol A g ] '1-7.
OILFIELD CHEMISTRY
6 L. Magadova, M. Cherygova
Research and Development

of Well-Killing and Flushing Fluid for
Wells with Abnormally Low Reservoir

Preassure (ALRP)
97 Coiled Tubing Times
QUESTIONNAIRE

COILED TUBING TIMES

IN SOCIAL NETWORKS

1 04 N, Losses During Acid
Stimulations

10

THE BEAUTY
OF OILFIELDS

(The photos are published by courtesy of
Production Branch "Kubangas geofizika"
of OO0 "Gasprom Georesurs".

Author: A. Dolbnya)
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ICeTA
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BPEMS KONITIOBUHTA
BPEMSA ren

(] [
oiled tubin
VKO,

UL W/ Toine

ATIOBUHT &

HIN «LIPKT»
NP CTTDC

17-a Me)xxayHapogHasi Hay4HO-TNpaKkTuieckana koHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUcKBa)KMHHbIE PaboTbI»

The 17t International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

Koudepenmusa cocrourcs 10-11 HOIOpsa
2016 roga B MOCKBe.

OpranmusaTopsl: POCCUMCKOE OTAENIEHNE ACCOITUAITN
CIIEIIUAJIUCTOB IO KOATIOOUHTOBBIM TEXHOJIOTHUSIM U
BHYTPUCKBAXXUHHBIM pab6oTaM (ICOTA-Poccus), HaygHO-
OPAKTUYECKUI XKYPHAJ «BpeMs KONTIOOUHra. Bpems
I'PIT», HekOMMeEpUYECKOE APTHEPCTBO «LleHTp pasBuTusd
KOJITIOOUHTOBBIX TEXHOJIOTU» (T. MOCKBAQ).

OdurmanbHasg NOAJAEPKKA: MUHUCTEPCTBO 9HEPTETHUKH
Poccurickor denepaniu.

[Tnomanka nposenenst: I. MOCkBa, roctuHuna «HoBoTenb»
(TIpecHeHcKas HaO.,, 2, CT. M. «/IeJI0OBOY LIEHTP», «BbICTABOYHAS).

BHuMaHue! MecTo NpoBeIeHU A KOH(epeHITHH
H3MEHHJIOCH!

Crpykrypa meponpusaTis: Ha 10—11 HOAOPS 3aTIAHUPOBAHBI

MIECTH TEXHUYECKUX CEKITUH.

Hx TeMaruka:

¢ KosrrioGUHTOBBIE TEXHOJIOTHH,

e AxryanbpHble TeXHOJIOruu I'PIT (MI'PIT B rOpU30OHTAIBHBIX
ckBakuHax, I'TIIT mrroc I'PIT, T'PIT ¢ 2a30TOM, UICIOJIB30BAHUE
KonTIOOUHTA 1pu nposegeHnu ['PIT, 6onpmeoobemusblie [P,
KT'PITmoc I'PITu gp.);

* Kucnorabsle 06padoTKH (B T4 MaTpudHblie BCKO);

e PaguasibHOE BCKPBITHE IIJIACTOB;

*  COBpEMEHHBIE METOABI TEO(PUINIECKOTO UCCIIEJOBAHUA
CKBAKUH, B TH. TOPU30HTABHBIX; TOCTABKA F€O(PUZNIECKUX
NPHUO6OPOB € MOMOIIBIO KOJITIOOMHT'A ¥ BHYTPUCKBAKMHHBIX
TPAKTOPOB;

*  BHYTPHUCKBaXMHHBIA MHCTPYMEHT JJIs1
BBICOKOTEXHOJIOTUYHBIX PA6OT;

¢ 3ape3ka GOKOBBIX CTBOJIOB;

¢ TUIPOMOHHTOPHOE GYPEHHUE;

e HHCTpYMEHTAJIbHBIN CEPBUC (JIOBUJIbHBIC OIIEPALINH,
(Ppe3epOBAHUE, YCTAHOBKA OTCEKAIONTUX ITAKEPOB U JIP.);

* HoBble METOMIBI MOBBIEHUA HE(PTEOTIAYH ILTACTOB;

*  PeMOHTHO-MU3OIAIIMOHHBIE PAOOTHI

e TIpOMBICIIOBAS XMMUS [J11 BLICOKOTEXHOJIOTUYHOI'O
HEPTETA30BOIO CEPBUCA (PEATEHTBI U MATEPHUAIIbI I I'PIT,
rkomnozuunu i [THIT, cocrasel 1 PUP u ap.)

10 HOAOPA. TOPKECTBEHHBIN TIPUEM, B PAMKAX KOTOPOTO
COCTOUTCSA BPYYEHHUE JUIIJIOMOB JIAyPEATAM CIIELINAJIBHOM
npemud Intervention Technology Award, yapexcHHOMN
POCCUUCKUM OTAEIEHUEM ACCOLIUAIIH CIIELTUAIUCTOB 11O
KOJITIOOWHI'Y U BHYTPUCKBAXKUHHBIM padoTam (ICoTA-Poccus).

11 HOAGP:. KPyIJIBIIT CTOJ «BBICOKOTEXHOIOI MYHBII
HEPTETA30BbIA CEPBUC B COBPEMEHHBIX YCJIOBUAX: TEXHOJIOTUH U
060PYIOBAHHE.

10-11 HOsOPs1. BhicTaBKA. By/lyT IPEACTABICHBI ITPOAYKITUS
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The conference will be held on November
10-11, 2016 in Moscow

Organizers: the Russian Chapter of the
Intervention & Coiled Tubing Association (ICOTA-
Russia), Scientific and Practical Coiled Tubing
Times Journal and NP Coiled Tubing Technologies
Development Center (Moscow)

Supported by the Ministry of Energy of the Russian
Federation

Venue: Novotel Moscow City Hotel (Presnenskaya
emb. 2, “Delovoy Tsentr” / “Vystavochnaya” metro
station).

Please note that the venue has been
changed!

Structure of the event: six technical sessions are
planned for November 10-11.

Topics of the sessions:

* Coailed tubing technologies;

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

* Acid Treatments (including matrix acidizing);

* Radial Drilling;

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

* High-tech well intervention equipment;

» Sidetracking;

e Jetdrilling;

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

¢ New EOR technologies;

* Cement squeeze operations;

 Oilfield chemistry for high-tech oilfield service
(hydraulic fracturing chemicals, EOR solutions,
cement squeeze mixes, etc.).

November 10. Welcome Reception. The
Intervention Technology Award established by the
Russian Chapter of the Intervention & Coiled Tubing
Association (ICOTA-Russia) will be presented to the
selected companies.

November 11. Round table «High-tech oilfield
service in the present-day context: technologies and
equipment.

November 10-11. Exhibition. Products and /or
technologies of the participating companies will be
presented there.
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17-a Me)xxayHapogHasi Hay4HO-TNpaKkTuieckana koHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUcKBa)KMHHbIE PaboTbI»

The 17t International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

W/WJIA TEXHOJIOT'UY KOMITAHUHU-YYACTHHLL,

Paboune A3bIKU KOH(PEPEHITUU: PYCCKUH U AaHIVIMUCKUIA. Byzer
BECTUCh CUHXPOHHBIN IIEPEBO/I.

MexyHapOAHASA HAYYHO-TIPAKTUYECKAsI KOH(DEPEHIINA
«KonTio6uHroBble TeXHONOTUY, I'PIT, BHYTPHUCKBA>KUHHBIE
PaboTh» IPOBOJUTCS €3KETOHO. DTO CTApEHIMNKI B Poccuu
IPOMECCUOHAIBHBINA (POPYM /I CIELTUATIUCTOB HEPTETA30BOTO
CEPBHUCA, 34KA3YUKOB BBICOKOTEXHOJIOTUYHBIX HE(PTECEPBUCHBIX
YCIIYT M IPOU3BOUTENEN COOTBETCTBYIOMIETO OOOPYIOBAHUSL.

Jeneraramu KOH(PEPEHIINU HEU3ZMEHHO SIBJISIOTCS
NPEJCTABUTENIHN TAKUX U3BECTHBIX POCCUUCKUX U
MEXKAYHAPOAHBIX KOMITAHUH, KaK «<POCHE(PTH», ['a3IpOM»,
Tasnpom HeP T, JIYKOUJD, d1lmombepxes, Weatherford,
Halliburton, «TaTHE(pTH>, «BamHePTH>, OO0 HHTErpa —
CepBucsnp, «<EBC», «BBT-BocTOK», Eriell Group, <benopycHedTb»,
Takep Cepsuc», Westor Overseas Holding, «®pax/IsxeT-Boira»,
Ypan-Inzaviv-ITHI D, «Betepan», «PUJIMAII, I'pyrirma PUJI,
Serva Group, Welltec, PI'M, Jereh Group, BOpoBHUCKHIT KOMOUHAT
OTHEYIIOPOB U [IP.

[IporpamMmma TEXHUYECKUX CEKIIUH TPAJULTOHHO
(POKyCHPYETCA HA CAMBIX IIEPETOBBIX TEXHOJIOTUAX. BBl MOXETE
YOENUTBCA B ITOM, O3HAKOMHUBIIIMCH C UCTOPUEN KOH(DEPEHIITNN
10 3/Ipecy www.cttimes.org/conf/

Ha 17-11 koH(pepeHIMH 6y1yT TPETOCTABJIEHBI BCE YCIIOBUS
JUIA IPOAYKTUBHOTIO KAaK (POPMATIBHOTO, TAK M HE(POPMATIEHOTO
KYJTyapHOTI'O OOIIEHUSA CIIELTMAIUCTOB B IPOLIECCE KOPe-
OPENKOB, (PypIIETA U TOPKECTBEHHOTO ITPHUEMA. Bbl cMOXKeTE
O6CYANTD AKTYAJIBHBIE IIPOOJIEMBI C KOJUIETAMH U3 BEAYIUX
KOMITAHUI, TOOECEJOBATD C AHIVIOA3BIYHBIMU YYACTHUKAMHU
KOH(pEepPEHIINU C IOMOIIBIO KBATU(PUIIMPOBAHHBIX
MIEPEBOJUYNKOB.

BbI HE TOJIBKO MOJIYYUTE UCYEPITBIBAIONTYIO HH(POPMAIIUIO O
CAMBIX CBEKHUX TEXHUYECKUX U TEXHOJIOTMYECKHUX NTHHOBAIIUAX
MMPOBOT'O M POCCUHICKOT'O HE(PTETA30CEPBUCHOI'O PHIHKA,

HO 1 BCTPETUTE HOBBIX JIPY3€TL.

3apEruCTpUPOBATHCS B KAYECTBE YIACTHUKA KOH(PEPEHIIUN
Bl MOKeTE IO a7Ipecy: www.cttimes.org/conf/confreg/

Hnpopmanms 0 CIOHCOPCKUX BO3MOKHOCTAX BBICBUIAETCS
10 3a1IPOCY.

E-mail: cttimes@cttimes.org

Ten.:+7 499 788-91-24

Mo6.+7 (916) 512-70-54

Daxkc: +7 499 788-91-19

www.cttimes.org

KonTakrHOE 1u1o: ApreMm I'puboB, AUPEKTOP IO
CTPATETMYECKOMY PA3BUTHIO XKYPHAIA «BpeMst KONTIOOHHTA.
Bpema I'PI»

JKneMm Bac, Joporue Kosuiery, B HaeM He(pOpMaIbHOM K1yoe!

Opzxomumem

Working languages are either Russian or English.
Simultaneous interpretation will be provided.

The International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference is held on an annual basis. It is the
Russian longest-standing professional forum for
oil and gas services specialists, purchasers of high-
tech oilfield services and manufacturers of oilfield
equipment.

The conference is attended by the representatives
of such well-known Russian and International
companies as Rosneft, Gazprom, Gazprom-neft,
LUKOIL, Schlumberger, Weatherford, Halliburton,
Tatneft, Bashneft, Integra-Services LLC, EWS,
BVT-Vostok, Eriell Group, Belorusneft, Packer-
Service, Westor Overseas Holding, Frac-Jet Volga,
Ural-Design- PNP, Veteran, NOV Fidmash, FID
Group, Serva Group, Welltec, RGM, Jereh Group,
Borovichskiy Refractory Materials Factory, etc.

Technical sessions program is traditionally
focused on the most advanced technologies. You
can get detailed information about the history of the
conference at www.cttimes.org/conf/

At the 17" conference you will have a possibility
to communicate with colleagues both in formal
and informal surroundings (during coffee breaks,
standing buffet or evening party). You will be able
to discuss timely topics and problems with the
specialists of the presented leading oil and gas
companies. Our interpreters are always ready to help
with linguistic barrier breaking.

You will not only gain comprehensive information
about the most up-to-date technical innovations of
the global and Russian oilfield service markets, but
also will be able to make new friends.

You can sign up to the conference by filling
the online application form at
www.cttimes.org/conf/confreg/

Information about Sponsorship Packages is
available upon request.

E-mail: cttimes@cttimes.org

Tel.: +7 499 788-91-24

Mobile: +7 (916) 512-70-54

Fax:+7 499 788-91-19

Website: www.cttimes.org/en/

Contact person: Artem Gribov, Director of Strategic
Development, Coiled Tubing Times, LLC

We look forward to meeting you!

Organizing Comimittee

Ne 2 (056) Hionb/ June 2016 7
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17-a Me)xxayHapogHasi Hay4HO-TNpaKkTuieckana koHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUcKBa)KMHHbIE PaboTbI»
The 17t International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

10-11 HosGpsa 2016 ropa, November 10-11, 2016
Russia, Moscow, Novotel Moscow City Hotel

Poccnga, MockBa, roctTuHmnua «HoBoTtenb»
(Presnenskaya emb. 2, “Delovoy Tsentr” /

(MpecHeHcKkas Hab., 2, cT. M. «[lenoBomn
LeHTp», «BbicTaBOYHan») "\lystavochnaya" metro station)

Temartuka: Conference topics:
¢ KonTioOWHroBble TEXHONOIUM; ¢ Coiled tubing technologies;
¢ AkTyanbHble TexHonoruu MPM (MrPMN B ¢ Latest hydraulic fracturing technologies (multistage
ropusoHTanbHbIX ckBaxkmnHax, MM nntoc PN, fracturing in horizontal wells, fracturing plus hydraulic
PN c a3oTom, Ucnonb3oBaHWE KONTIOOUHra nNpun jet drilling, nitrogen fracturing, coiled tubing fracturing,
npoBepeHun PN, 6onblieo6bemHuble P, KMPM large-volume fracturing, acid fracturing plus hydraulic
fracturing, etc.);

nmoc PM wn ap.);
¢ KucnotHble 06pabotku (B T.4. MaTpuyHble BCKO); ¢ Acid Treatments (including matrix acidizing);
¢ PapuanbHoe BCKpbITUE MJ1acToB; ¢ Radial Drilling;
¢ Up-to-date well logging techniques, including horizontal

¢ CoBpeMeHHble MeToAbl reohnsnYecKoro
nccnefoBaHNS CKBaXKMH, B T.4. FOPU3OHTasbHbIX; wells logging; conveyance of logging tools using coiled
AOCTaBKa reousnyeckux npnbopos c nomowbio  tubing and downhole tractors;
KONTIOOMHIa U BHYTPUCKBaXXKUHHBIX TpakTopoB; ¢ High-tech well intervention equipment;
* BHYTPUCKBa)KNHHbIN NMHCTPYMEHT AJisi ¢ Sidetracking;
e Jet drilling;

BbICOKOTEXHOJIOrMYHBIX PaboT;
¢ 3ape3Ka 60KOBbIX CTBOJIOB; ¢ Well service (fishing and milling operations,
¢ [hapoMOHUTOPHOEe OypeHue; packer setting jobs, etc.);
¢ IHCcTpyMeHTanbHbIN cepBUC (JTIOBUNbHbIE * New EOR technologies;

onepauun, ppesepoBaHue, ycTaHOBKa ¢ Cement squeeze operations;

oTceKalLMX NakepoB u ap.); ¢ Qilfield chemistry for high-tech oilfield
¢ HoBble MeToAbI NOBbILLEHNS HedTeoTAaAUYN service (hydraulic fracturing

nnacros; chemicals, EOR solutions,

cement squeeze mixes, et

¢ PeMOHTHO-M30NSILNOHHbIE PaboTbI;

¢ MpombiciioBasi XMMUS AJis BbICOKOTEXHONTOMMYHOIO
HedTerasoBoro cepBuca (peareHTbl U MaTepuarbl
ans I'PM, komno3nuum gns MNHI, cocraBbl

ansa PUP v pp.).

KOHTAKTbI / CONTACTS:
Tel.: +7916 51270 54

E-mail: cttimes@cttimes.org,
www.cttconference.ru
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www.cttconference.ru
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PEITMCTPAIITMOHHA 1 ®OPMA
17-1 MexXayHapOAHAs HAYYHO-IIPAKTHYECKAs KOH(PEPEHL U
«KOJITIOBHMHTOBBIE TEXHOJIOI'NH, I'PI1, BHYTPUCKBAKUHHDIE PABOTbI>
10-11 HOAGPs 2016 1.

Poccus, Mockea, roctvHunua «HoeoTenb» (MpecHeHckas Hab., 2, CT. M. «[lenoBow LeHTP», «BbiCTaBOYHan »)

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

*OaMuns "Hammucanue no-aHIInUCKU
“ms *Hanucanue no-aHrianumucKu
*OTYeCcTBO

*JIOJIPKHOCTD

Hanwucanue no-aHIIMHUCKU

*Kommanus

"AZPEC IEKTPOHHOH MOYTHI “Tenedpon

*dakc

TTouTOBBIN aipec

2. Tloskaay¥crTa, orMeTsre (hopmar yuacTusi: KOH(hepeHIHsI, BBICTABKA.

10-11.11.2016 - KOH®EPEHIIU 51

PerucrpaniiOHHBIN B3HOC

[ neneratos 75 000 py6.
JJ151 TOKIATYUKOB (JIOKJIA/Ibl HEPEKIAMHOTI'O XAPAKTEPQ). ... 67 500 py6.
Xapakrep JIOKJI14/1a OIIPEJE/IAET IPOIPAMMHBIA KOMUTET KOH(pPEPEHIUN

TIpu pezucmparjuu 3-x 1 6021€e YUacmHuKo8 om 0OHOLL OPAHU3AUUU — CKUOKA 7%

PeructpanuOHHBIA B3BHOC C OJTHOT'O YETTOBEKA e 69 750 py6.
Jnayuacmmurxos kongeperyuii 2009—-2015 ze. — ckuoxa 5%
PeructpanuoHHbBIN B3HOC C OJTHOT'O YEJIOBEKA 71 250 pyo.

Pezucmpayuonmoiil 63HOC BKIOUACIN. YHACIUE 0e1e2ama 6 MEeXHUHUECKUX CeKUUAX, Koghe-Opetinax, 00e0ax,
VAHCUHAX, BeHUePHEM npueme, NOCeujeHUe BbICINABKU, a MAaKice PasoamoyuHble MAamepuaiv, KoHpepeH L 1
npesenmaunuu O0KAa0uUUKo8 Ha flash-nocumene.

17151 3A04HBIX YYACTHHUKOB 15 000 py®6.

10-11.11.2016 - BBICTABKA TEXHOJIOTHH 1 OBOPYJIOBAHUSA KOMITAHUM-YYACTHHUIL
Bce cymmuot ne exarouarom H/C

[MoxaIyHCTa, YKaKUTE (POPMAT YIACTHS M YKAKUTE CYMMY BEIGPAHHOI'O BAMU PErHCTPAIIIOHHOTIO B3HOCA:

dopmar Cymma

Jenerar KoH(pepeHuu

Ienerat KOH(MEPEHITUN — JIOKJIATINK

Tocruauna <HoBOTE B>
3204HBIH yYACTHUK KOH(PEPEHITUU
Anpec: Poccna, MockBa, roctnHunua «HosoTtenb»
(MpecHeHcKkas Hab., 2, CT. M. «[JeNoBOW LLEeHTPY,
DKCHOHEHT BBICTABKU «BbicTaBOYHas»)

BpoHUpOBaHHE HOMEPOB: +7 495 705-94-86
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APPLICATION FORM
The 17" International Scientific and Practical
COILED TUBING, HYDRAULIC FRACTURING AND WELL INTERVENTION CONFERENCE
November 10-11, 2016
Russia, Novotel Moscow City Hotel (Presnenskaya emb. 2, “Delovoy Tsentr” / “Vystavochnaya” metro 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: conference, exhibition.

10-11.11.2016 - CONFERENCE

Registration fee:
For delegates $1150
For reporters (Non-advertizing reports) $1050

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 $1100
The participants of the conferences in 2009-2015 have a 5% registration discount
Registration fee for one person /. $1120

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 $230

10-11.11.2016 - EXHIBITION OF TECHNOLOGIES AND EQUIPMENT OF THE MEMBER COMPANIES
All prices don't include VAT

Please, select your participation option and registration fee:

Option Price
Delegate of the conference
Delegate and reporter of the
conference Novotel Hotel
Correspondent participant of the Address: Russia, Novotel Moscow City Hotel
conference (Presnenskaya emb. 2, “Delovoy Tsentr” /
“Vlystavochnaya” metro station)
Exponent of the exhibition
Reservation service: +7 495 705-94-86

10 Ne 2 (056) Hiorn/ June 2016
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PHIHOK KOJITFOOMHI'A
OyaeT pa3BHUBATHCA

Ocenwvro 2015 200a 6nacmamu Cmpanst Ol
10020MOBAeH NPOeKm DHePemuuecKoll
cmpamezun Poccuu Ha nepuoo 0o 2035 2o00a.
B nauane okmaopa mo2o xce 200a Munarepzo
ranpasuno 6 Ilpasumenscmeo PP npoexm
pacnopsncerius 00 ymeepucoeruu npoexmd
cmpamezuit, KOmopas cmasum nepeo
poccuiickoil Hegmez2asosoti OMmpacivio
HACMOILKO CA0NHCHBLE 3A0AMLL, UINO UX
1POCIMO HEBO3MONCHO BbINONIHUING 03
UUPOKO20 BHEOPEHUA CAMbBLX COBPCMEHHBLX
HeihmecePeUCHbLX MEXHON02ULL, 8 MOM HUCTLe
KOMUMIoouH2A.

B npeacTaBieHHOM B IPABUTENLCTBO Poccun
MPOEKTE DHEPTETUUECKOH CTPATETUH OTMEYAETCH,
4TO «POCCUUCKAS HEPTAHASA OTPACb CTATKUBAETCS
CO CJIEAYIOMUMH KJIIOUYEBBIMU BBI30BAMU U
npoBIEMaAMHU:

* CPaBHUTEJIBHO HU3KHM YPOBHEM U BBICOKOH
BOJIATHUJIBHOCTBIO LIEH HA MUPOBOM PBIHKE
HeTH;

e  CTAOMIM3AIMEN WU KAK MUHUMYM
CYIIECTBEHHBIM CHUKEHUEM TEMIIOB POCTA
BHEIITHETO CIIPOCA HA POCCUHCKYIO HE(PTH;

* YBEIUYEHUEM CEGECTOUMOCTH JOOBIUH
BCJIEJICTBUE IPEOOIALAHNUSA TPYAHOJAOCTYIIHBIX
3aI1aCOB HE(PTU U OOIBIION BEIPAOOTAHHOCTH
JEHCTBYIONUX MECTOPOKAECHUN, YTO YCIOKHAET
YAEPKAHUE JOCTUTHYTHIX YPOBHEN JOOBIYH
HePTH;

* MOCTOSHHBIM YXYJIIEHUEM (DU3UKO-XUMHUYECKUX

B DHepreTnyeckomn ctpaTernm CTaBUTC JOCTaTOMHO COXHO

Coiled Tubing

Market Will Develop

Bamxum KPABEIL, Begymuii anaautTuk RPI Research and Consulting

Vadim KRAVETS, Lead Analyst, RPI Research and Consulting

Inthe fall of 2015 the authorities prepared draft
Energy Strategy of Russia till 2035. Early October

the Ministry of Energy sent to the Government draft
resolution to approve the strategy that sets a very
challenging task for the Russian oil and gas industry
that is impossible to accomplish without introducing
cutting-edge oilfield services, including coiled
tubing.

Draft Energy Strategy submitted to the Government
states that ‘Russian oil industry faces the following key
challenges and problems:

* Relatively low level and high volatility of global oil
prices;

« Stabilization or at least considerable reduction in the
growth rates of external demand for Russian oil;

¢ Increase in cost of production due to predominance
of hard-to-recover oil reserves and maturity of
existing oilfields making it more difficult to sustain
the achieved level of oil production;

* Continuing deterioration of physical and chemical
properties of oil, including higher contents of
sulfur, that requires introducing new technological
solutions and requires investments resulting in
higher cost of oil refining;

» Introduction by a number of countries of limitations
— affecting certain Russian oil and gas companies
—on the supply of modern technologies and
equipment used for exploration and development of
Russian deep sea, offshore Arctic and shale fields, as
well as limitations on long term funding’.

Energy Strategy sets a hard-to-complete task —
stabilize annual
production at the level
of 525 million tons per

BbIMNONHMMas 3aJa4a CTabunmsnpoBaTb exerogHyto Aobbivy HedpTn Ha
ypOBHe B 525 MJIH T B rof, u obecrneymnTb yBennyeHne obbema ee fo0bIuM
npw GnaronpuAaTHOM KOHbIOHKTYPE MUPOBOIO U BHYTPEHHErO PbIHKOB.
3Ty 3aa4y, Kak c4UTaeT OONbLUMHCTBO OTPAC/IEBbIX IKCMEPTOB, HENb3$
BbIMNONIHUTL O€3 LIMPOKOro NPUMEHEHUS NepeaoBbIX HedTecepBMCHbIX
TEXHOJNIOMUI, B YACNO KOTOPbIX BXOAUT KONTIOOUHT.,

Energy Strategy sets a hard-to-complete task — stabilize annual production
at the level of 525 million tons per annum and increase the production
volumes in case of favorable conditions on the domestic and global
markets. The majority of industry experts believe that this task will be
impossible to complete without large-scale application of high-tech oilfield
service technologies, including coiled tubing.

12 Ne 2 (056) Hions/ June 2016

annum and increase
the production volumes
in case of favorable
conditions on the
domestic and global
markets. The majority of
industry experts believe
that this task will be
impossible to complete
without large-scale
application of high-
tech oilfield service
technologies, including
coiled tubing.



MonoxwuTen bHYIO JUHAMUKY Heq)TecepBVICHOFO

PblHKa obecrneunBanu aieayrouine ero cerMmeHTbl:

® 3KCnnyaTauMoHHOe OypeHue;

* pa3Befo4Hoe DypeHuE;

® LLIEMEHTMPOBAHMNE CKBaXXWH;

® ornepawmm No rmMapopaspbIBy NNacToB;

® METOAbl UHTEHCUUKALUUU HedTeaobbIuN
(onepaumm no Bo3aencTeumto Ha M3Cu
ONTUMU3ALNU PEXUMOB PabOTbI CKBAXWUH;

® KanuTanbHbIA PEMOHT CKBaXXWH.

The following segments of the oilfield services

market, according to RPI analysis, ensured its

positive dynamics:

e Production drilling;

e Exploration drilling;

* \Well cementing;

¢ Hydraulic fracturing operations;

® EOR methods (bottomhole area treatments and
well operating modes optimization);

¢ Well workover.

XAPAKTEPUCTUK JOOBIBAEMOI HEPTH,

BKJIIOUASI TIOBBIIIIEHUE JIOJIN CEPBL, YTO TPEOYET
BHE/IPEHU S HOBBIX TEXHOJIOTUYECKUX PEMICHUNA
Y UHBECTHUIIUH U NOBBIIIAET CE6GECTOUMOCTD
nepepadboTKH HEPTH;

* BBEJICHUEM PAJOM CTPAH OTPAHUYEHUH,
PacIpOCTPAHAIONIUXCS HA OT/JE/IbHBIE
POCCHUICKHE HEPTETra30BbIE KOMIIAHUH,

HA [IOCTABKU COBPEMEHHBIX TEXHOJIOTUHA

1 060PYyIOBAHUS, UCIIOIB3YyEMOTO JIJIS

pa3BeAKU 1 pa3padOTKU POCCUUCKUX
ITYOOKOBOAHBIX, MOPCKUX APKTUYECKUX U
CJIAHIIEBBIX MECTOPOXK/IECHUN U HA IPUBJICYECHUE
JIOJITOCPOYHOTO (PUHAHCHUPOBAHU S,

B DHepreTnyecKou CTpaTeruu CTaBUTC
JOCTATOYHO CJIOXKHO BBITIOJITHUMAS 3274494
CTAOUIN3UPOBATD EKETOJHYIO TOOBIYY HE(PTH HA
YPOBHE B 525 MJIH T B I'OJ] U OOECTIEUYNTh YBCIUYCHHE
o6'beMA €€ JOOBIYU MTPU OJIATOIPUATHON
KOHBIOHKTYPE MUPOBOT'O U BHYTPEHHETO PBIHKOB.
DTy 33719V, KAK CYUTAET OONBIIHMHCTBO OTPACIEBBIX
3KCIIEPTOB, HEJIB3S BBIIIOJIHUTE 6€3 MIUPOKOTO
NPUMEHEHM S IEPEAOBBIX HE(PTECEPBUCHBIX
TEXHOJIOTUH, B YUCJIO KOTOPBIX BXOJUT KOJTIOOUHT.

HedTecepBUCHBIH PHIHOK: KAK OH
BBIIVIAAEA B 2014 roxy

HedrecepBrucHb ppIHOK Poccuu B 2014 rony,
HECMOTPSI Ha TO, UTO IIEHBI HA HETB e11e
TOJIBKO HAY4JIH [Ta1aTh HA YPOBEHD B $45—50 32
Gappenb copTa Brent, y:Ke 1aBaJi HOBOBI /11T
OECIOKONCTBA. B 4aCTHOCTH, yKE TOI/1d, BO BTOPOH
nonoBuHeE 2014 rogja, Ha4aau CKOJIb3UTh BHU3
1O HAKJIOHHOM ITVIOCKOCTH O6'BEMBI ITPOXOJIKH
B 9KCILJTyaTaITMOHHOM OypeHuu. Ho B 11es10M
COCTOAHMC PBIHKA CIIC HC BBISBIBAJIO ITAHWUKH CPCAN
OTPACIEBBIX CIEUATHUCTOB. TeM 60J1e€ YTO B IEPUO/T
2005-2014 romoB rooBOM OO'EM B JEHEKHOM ’

Oilfield services market as of 2014

In 2014 the oilfield services market of Russia already
caused certain concerns despite the fact that oil
prices just started to drop to the level of USD 45-50
per barrel of Brent. In particular, in the second half
of 2014 the volume of production drilling began to
decline. However, in general, market conditions did not
cause panic among industry specialists. Moreover, in
2005-2014 the annual volumes in monetary terms were
increasing even during the period of 2008-2009 crisis.

The following segments of the oilfield services market,
according to RPI analysis, ensured its positive dynamics:

* Production drilling;

» Exploration drilling;

* Well cementing;

* Hydraulic fracturing operations;

¢ EORmethods (bottomhole area treatments and well
operating modes optimization);

¢ Well workover;

* MWD and LWD operations (measuring and logging
while drilling).

Consequently, in 2005-2014 the volume of oilfield
services market grew by 194% — from 232.8 billion rubles
in 2005 to 685.1 billion rubles in 2014.

Russian oil and gas companies were actively drilling
wells at new and mature oilfields in order to increment
oil production volumes. Drilling was the main way of
increasing hydrocarbon production volumes at almost
all the Russian vertically integrated oil companies.
Hydraulic fracturing segment was also growing due to
greater expansion of such operations in new wells, as
well as due to the desire to increase flow rates of the
older wells. Workover sector was developing actively,
since workover operations were becoming more
expensive and frequent, especially in older wells. This
tendency is especially visible in traditional oil production
regions — Khanty-Mansi Autonomous Okrug, Tatarstan
and Bashkortostan.

In 2014 the largest shares of the oilfield services market
were as follows:

» Production drilling (26.2% of the total market volume
in monetary terms);

*  Well workover (14.5%);

*  Welllogging (10.1%);

e Pumping services (10.0%);

e Hydraulic fracturing (8.3%).

Itis worth mentioning that the experts working in the
largest segments of the oilfield services market, such as
drilling or well workover, note that in 2012—2014 this
market became the market of customers, who actively
prevented the attempts to increase the price of works
and services. This tendency continued in 2015 when,
despite sharp depreciation of the Russian ruble and high
inflation, many customers insisted on keeping the prices
for a number of oilfield services at the level of the second
half of 2014.

Main drivers of coiled tubing: future
outlook

In order to move from factual findings to future
projections — in particular, projections for the coiled
tubing market, being part of the oilfield services market
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BBIPA’KEHUH POC JAXKE B IIEPHUO/IbI
Kkpu3suca 2008-2009 ropos.

TTONOXKUTENIBHYIO IUHAMUKY
HE(PTECEPBUCHOTO PHIHKA, KAK ITOKA3aJ1
aHam3 KoMmranuu RPI, B mepByIo
ouepeb O6ECIEYNBAIH CJIEAYIOIIUE ETO
CETMEHTBL:

*  BKCIUIyaTAIIMOHHOE OYPEHUE;

* Pa3BEJIOYHOE OyPEHUE;

* I[IEMEHTHPOBAHUE CKBAKUH;

*  ONEPALMNHU IO TUPOPA3PHIBY IIJIACTOB;

*  METOJBI UHTEHCU(PUKAIITUU
HedTEJOOBIYH (OIIEPALINH IO
BO3AccTBUIO HA [13C 1 onTUMU3a1 U
PEXHUMOB PAO6OTHI CKBAKUH;

*  KaIWUTAJIbHBIIA PEMOHT CKBAXXUH;

e onepauuu MWD u LWD (renemerpun
M KapOTa’Kka BO BpeMsA OyPEHUA).

B pesynprate B TeueHue 2005-2014
roJJOB OO'bEM HE(PTECEPBUCHOT'O PBIHKA
yBenuuuiIca Ha 194%, ¢ 232,8 mipg
py6ueit 8 2005 roxy no 685,1 Miipz
py6nei B 2014 ropy.

Poccurickue HePTETa30BbIe KOMIAHNUHN
WHTEHCHUBHO OYPHUJIN CKBAXXUHBI
K4K H4 HOBBIX, TAK M HA CTAPBIX

MECTOPOXKAEHHUAX, YTOOBI IPUPACTUTh OOBEMEBI
HePTEROOBIYN HEPTHU. [IPAKTUUECKH JJId BCEX
poccurickux BUHK 6ypenue ABs1I0OCh OCHOBHBIM
CIIOCOOOM yBEINYEHUs O61IEro 06'beMa JOOBIYU
yrinesonoponos. CermenT I'PIT poC KaK B CBA3U CO
BCE 6ONBIIUM PACIPOCTPAHEHUEM STUX ONIEPALTUNA

MJH.py6ieit To10BOM IPpUpOCT, %
mln. rubles Annual growth, %
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MJH PyOneti

Source: RPI analysis
Figure 1 — Annual total volumes of oilfield services market
in Russia in 2005-2014, min. rubles

— it would be necessary to provide forecast for the main
driving segments of the oilfield services market: drilling
(particularly, production drilling), well workover and
well servicing, as well as hydraulic fracturing.

RPI has taken the following indicators into account
when preparing drilling projections:

H4 HOBBIX CKBAXKMHAX, TAK U CTPEMJICHHUEM IIOTHATH ¢ Forecast of oil production volumes for 2015-2020;
3a cyet I'PIT 1e6uTel HA nepexoasmeM PoH/Ie ¢ Announced companies’ plans on oilfield
ckBaXuH. CexTop KPC MHTEHCHUBHO PA3BHUBAJICS B development and drilling volumes;

CBSI3M C TE€M, UYTO PEMOHTHI, OCOHEHHO Ha CTAPOM ¢ Dynamics of oil yield reduction at the mature
(OoHE CKBAXKUH, CTAHOBHJIMCH BCE 60JIEE TOPOTUMH oilfields;

Y 9aCTBIMU I10 BpeMEHHU. [Ipy 3TOM 3Ta TEH/AEHITH I « Dynamics of base production, total and unit effects

OCOOGEHHO 3a4METHA B TPAJUIIMOHHBIX PETHOHAX
J106b19u — XMAOQO, TatapcraHe u ballKkopTOCTAaHE.

B 2014 rogy HauOOIBIIUMU JOJISIMU B OOIIEM J
00beME He(PTECEPBUCHOTI'O phIHKA Poccuu

obJaanuy:

* 3IKCIUTyaTAITMOHHOE 6ypenue (26,2% OT 06IIero

of fracking, well operation mode optimization and

bottomhole zone treatment;

Predicted dynamics of horizontal drilling share in the

total volume of drilling;

* Expertjudgment on the yields of slanted and
horizontal wells;

06'beMa PBIHKA B /ICHEKHOM BbIPAKECHUN); » Expert projections regarding the dynamics of
* KalUTAJIbHBIH PEMOHT CKBAXUH (14,5%); horizontal lengths of wells;
¢ reodusnYeCcKUEe UCCIeJOBAaHNA CKBAXUH (10,1%); ¢ Well depths by regions and individual projects;

* HacocHsble ycayru (10,0%);
*  THUAPOPA3PHIB IJIACTOB (8,3%).

Heob6x0auMO OTMETHUTD, YTO OTPACJIEBBIE
3KCIIEPTHI, paboTalomue B HAN601e€ KPYIHBIX .
CETMEHTAX HE(PTECEPBHUCHOI'O PBIHKA, TAKUX KK,
Hanpumep, 6ypenue niau KPC, ormedaror, 4To
B 2012—-2014 roiax 3TOT PBIHOK CT4JI PHIHKOM
331K434YHMKOB, KOTOPbIE AKTUBHO MPEMATCTBOBAIN
MONBITKAM YBEJTUYUTb CTOUMOCTD PabOT U YCIIYT.
DTa TEHAECHI U IPOAOJIKUIACH U B 2015 ropy,
KOTZIa, HECMOTPSI Ha PE3KOE MaJICHUE Kypca pyoiis,
4 TAK>KE BBICOKYIO HHMJIALINIO, MHOTHE 3aKA39HNKNU
HACTAWBAJIU HA YCTAHOBJIEHUU PACIICHOK Ha
psaa HE(PTECEPBUCHBIX YCIYT HA yPOBHE BTOPOH

noJyiIoBuHBI 2014 roaa.
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« Effect of the tax maneuver that was introduced from
January 1, 2015 and that has changed the procedure
of mineral replacement tax calculation;

Effect of sanctions on technological capacity of
service companies and financial position of the
drilling works customers.

We assume that global geopolitical situation and

sanctions against Russia will have a prominent impact

on the drilling market. In case of ending the cooperation
with European and American companies a certain
buffer period will start. This period will last for 2—4 years
during which there will be little change in the structure
of drilling equipment suppliers and the market will
continue to operate in a sustainable way under the new
conditions.



OCHOBHBIE JIpaHBEPHI KOJITIOOHMHTIA:

B3IVIAJI B Oyayuiee

7151 TOrO 4TO6BI OT KOHCTATAIUU (PAKTOB
MHEPENUTHU K IPOTHO3aM PA3BUTHS, B YACTHOCTH,
PBIHKA KOJITIOOMHIA KAK 4YaCTHU HE(PTECEPBUHOT'O
PBIHKA, IPEICTABIAECTCI HEOOXOJUMBIM
OPEABAPUTENBHO JATh IPOTHO3 IO OCHOBHBIM
CETrMEHTAM HE(PTECEPBUCHOTO PBIHKA, KOTOPBIE
ABJISIIOTCS €TO IPANBEPAMU: OYPEHHUIO (TIPEXK/IE BCETO
IKCILJIYATAIITMOHHOMY), KAITUTAJIbBHOMY U TEKYIIEMY
PEMOHTY CKBA’KHH, 4 TAKXXE PBIHKY ONEPAIINIA
TUAPOPA3PBIBA IIJIACTOB.

I1pu COCTABJIEHNH IPOTrHO32 OyPEHUS B PAMKAX
NPOBEAEHUA UCCAeNOBAHN RPl ydnTHIBAINCH
CJIEAYIOUUE TOKA3ATENU:

* TIPOTHO3 O6'BEMOB OOBIYN HEPTU HA IEPUO]]
2015-2020 ronos;

*  OOBABIECHHBIE IJITAHBI KOMIAHUI TTO Pa3paboTKe
MECTOPOXKAECHUN U O6bEMAM OYPEHUS HA HUX;

* JUHAMHUKA MAJECHUA JEOUTOB CKBAKUH HA CTAPBIX
MECTOPOXKACHUAX;

* JUHAMHKA 6A30BOY JOOBIYH, CYMMAPHBIX U
YAEIBHBIX 3(D(PEKTOB OT NPOBEAECHUA ONEPALITUNA
TUPOPA3PHIBOB ILIACTOB, ONEPALINL 10
ONTUMH3ALINU PEXUMOB PA6OTHI CKBAXKUH U
BO3/JICHICTBUA HA IPU3A00UHYIO 30HY CKBAXKHH;

* NPOTHO3HAA AUHAMMKA YAECIBHOM TOIN
TOPU3OHTAJIBHOI'O OyPEHUA B OOIIEM OObEME
Oypenus;

* 3KCIEPTHBIE OLIEHKH JJEOUTOB HAKJIOHHO-
HAIPABJIEHHBIX ¥ TOPU3OHTATBHBIX CKBAKUH;

¢ TIPOTHO3BI HKCHEPTOB O BO3MOKXHOU TUHAMUKE
JUTMHBI TOPU30HTAIBHBIX YYACTKOB CKBAXKUH;

¢  IYOWHBI CKBAKHMH 110 PETHOHAM U OT/IETbHBIM
IPOEKTAM,;

¢ BJIMSIHUE HAJIOTOBOI'O MAHEBPA, U3MEHUBIIIEE
THOPSAAOK UICHHUCICHUS HAJIOTA HA JOOBIYY
TOJIE3HBIX UCKOTIAEMBIX 1

BBCJACHHOI'O B ,Z[CflCTBPIC cl STHBAPA mln. rubles Annual growth

MIHM T[O0BO IPUPOCT, %
, % 19,0%

Taking into consideration the growing share of
horizontal drilling, we expect that the volume of
production drilling in 2015-2020 will range from 19.2
to 23.2 million meters. The maximum annual drilling
volumes can be reached in the year 2017.In 2017 Russian
companies plan to commence commercial development
of large oil and oil/gas condensate fields on the territory
of the Yamal-Nenets Autonomous Okrug, Yurubcheno-
Tokhomskoye field (Evenkia), Caspian and Arctic
shelves, as well as oil and gas fields on the territory of
Yamal Peninsula.

One can expect certain reduction in annual drilling
volumes in 2014-2016, when new fields will not be able
to compensate the reduction in the number of new
wells put into operation in the country. Reduction in
the number of new wells put into operation may be the
result of increased share of horizontal drilling. According
to experts, the yields of such wells are 3—8 times higher
than the yields of slanted wells. Due to this it is possible
to reduce the number of producing wells in 3—4 times,
primarily at the new fields. Similar effect was achieved,
for example, during Vankor field development. After
2017 there will likely be a decline of production drilling
annual volumes to 17.2 million meters in 2018 and 19.2
million meters in 2020.

The structure of drilling is currently changing
in Russia. Over the recent decade we observed a
considerable growth in horizontal drilling. We assume
that global geopolitical situation and sanctions against
Russia will have a substantial impact on the horizontal
drilling market. The market of equipment for horizontal
drilling is one of the youngest in the country. Foreign
companies take the major part of the market; Russian
drilling units of such type are mainly of low and medium
capacity.

Nevertheless, intensive growth of horizontal drilling
can last till 2017 when it is planned to put into operation

%

2015 ropna; 25

* BJIMAHHUE CAHKLIMI HA -5,1% -3,1% 2,3% 41%
TEXHOJIOTMYECKYIO OCHAIIEHHOCTD 20 196%
CEPBUCHBIX KOMIIAHUM 1 (PUHAHCOBOE (1)3 2’5 ig 3.8 ;
COCTOSTHHE 31KA3YMKOB 6yPOBBIX 5 = 11 5o 09 150 i
paboT.

MpbI IpearonaraeM, 4To
TE€OTIOJINTUYECKAA CUTYAIUA B MUDE
U BBEJICHUE CAHKIINI TPOTUB Poccun
OKa)XYT 3aMETHOE BJIMSHUE HA
PBIHOK 6ypeHus. [Ipu NpeKpaeHun
COTPYAHHUYECTBA C EBPOINEVCKUMU U
aMCpI/IKaHCKI/IMI/I KOMITAaHUAMHU HAYHETCA
HEKOTOPBHII 6y(PEPHBIH IEPHOTI,
KOTOPBIH IIPOJJIMTCS OKOJIO [IBYX-
‘-ICTprCX JICT, HA HpOTH)KCHI/II/I KOTOprX
CTPYKTYpa IIOCTABIIUKOB OYPOBOT'O
060pYyIOBAHUA OY/IET UBMEHATHCS
MAaJIO ¥ PBIHOK ITPOJIO/IKUT CTA6MIJIBHO
pPaboTaTh B HOBBIX YCIIOBUSX.

C y4eTOM BO3PACTAHUSA JOINU
TOPU3OHTAIBHOIO 6ypPEHUS
MBI OJKHIAEM, UTO OO'bEM

2014 (pakr) 2015

Western Siberia

Timan-Pechora

Source: RPI analysis

P

Il 3ananHas Cubupb

Tumano-Ileuopa

2016

2017 2018 2019 2020

Bonro-ypan+tO®O+CKPO
Volga-Urals+SFD+NSFD

Bocrounas Cubups+/IB+odpmop =film Bcero
Eastern Siberia+FE+offshore Total

Hicroununk: anaimn3s RPI

Pucynoxk 2 — IIpozno3 200068bLx 006€M08 NPOX0OKU
6 IKCnayamauonHom oypenuu 6 Poccuu na nepuoo
2015-2020 20008, man m

Figure 2 — projection of annual production drilling
volumes in Russia for 2015-2020, min. meters
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3KCIUIYATAIIMOHHOI'O OYPEHUA B

TBIC. OI€PALIAI

T'omosoit npupocT %

thousand operations Annual growth, % 0%
nepuop 2015-2020 rogos 6yaeT 20 . 6,5% 64’07
HM3MEHSITHCS B [UAITA30HE 19,2— - 3.0% 2,0% -
23,2 MytH M. TIpU 5TOM MAKCUMYM 60 50857 52,40 : ; 20’2
T'OZIOBBIX OO'EMOB OYPEHUS MOXKET 50 zes) =0 1,40 Las 130 18,92 24

BBIITACTDb IPUMEPHO Ha 2017 rof.

. 40 1
B 2017 rogy pocCUMCKHE KOMOAHUN >0
MJIAHUPYIOT BBECTU B IPOMBIIIJIEHHYIO 30
Pa3pabOTKy KPYIIHBIE HE(PTAHBIE 20

U HE(PTETA30KOH/JCHCATHBIE
MECTOPOXKAEHHUS HA TEPPUTOPUN
AHAO, B FOpy64eHO-TOXOMCKONU
30HE (DBEHKUA), HA KACIIMICKOM
U APKTUYECKOM HIENbQE, A TAKXKE
HEPTETA30BLIE MECTOPOXKIAECHUS HA
TEPPUTOPUHU MOIYOCTPOBA SIMaJL
HexoTopOoro CHMKEHUA I'OAOBbIX
06'BEMOB B OYPEHUH MOXKHO OKH/IATh
B 2014—2016 rogax, Korja BBOJ
HOBBIX MECTOPOXK/IECHUI HE CMOXKET
CKOMITEHCUPOBATb COKPAIECHUA
OO6IIETO KOMTUYECTBA BBOJUMBIX
CKBaKMH 110 cTpaHe. CoKpaleHune
KOJIMYECTBA BBOAUMBIX CKBA’KUH MOXET ABUTBHCS
CJIEACTBUEM BO3PACTAHUA JOJIH TOPU3OHTAIBHOTO
OypeHnust. COrnacHO 3KCIIEPTHBIM OLICHKAM, J€OUTHI
TAKUX CKBA’KUH B 3—8 pa3 MPEBBIIAIOT JEOUTEI
HAKJIOHHO-HANPABJIEHHBIX CKBA’KUH. 34 CUET
3TOTO B 3—4 pa3a MOXXHO COKPATUTD KOITUYECTBO
JOOBIBAIOMINX CKBAKHH, B IIEPBYIO OYEPENDH HA

leononunTmnyeckas a1UTyauuda B mmpe
n eBeaeHune CaHKLlMVI npoTme Poccnmn
OKaXxeT cyuecTtBeHHOe B/IINdHUE Ha
PbIHOK FrOPU30HTAaJIbHOIo 6ypeHMﬂ.

Global geopolitical situation and
sanctions against Russia will have a
substantial impact on the horizontal
drilling market.

HOBBIX MECTOPOXJCHUAX. [TONOOHBIN 3(PPEKT
MOJYY€EH, HAIIPUMED, IPU OCBOEHHUH BaHKOPCKOTO
MecTopoxaeHus. IToce 2017 roga BEpOSITEH CIIa
T'OZIOBBIX OO'bEMOB IKCIUIYATAITUOHHOTO 6ypeHMs,
BIJIOTB JIO BEJIMYUHBI B 17,2 MiIH M B 2020 rony u
19,2 Myt M B 2020 rozny.

B nacrosamee Bpemsa B Poccnn npoucxoauT
U3MEHEHUE CTPYKTYPHI OypeHus. B nociegnue
JECATD JIET HAOMIOAAE€TCA 3HAYUTEIbHBIN POCT
0OO'BEMOB I'OPU3OHTAJIIBHOI'O OypEeHU L. MBI
MPEATIONATAEM, YTO T'€ONOJIUTUYECKASA CUTYALT A
B MUPE U BBEJEHUE CAHKIIUU IPOTUB Poccuu
OKaXKET CYIIECTBEHHOE BJIMAHNE HA PBIHOK
T'OPU3OHTAJIBHOI'O 6ypeHus. PEBIHOK O60PyIOBAHMA
JUIS TOPU3OHTAIBHOIO OyPEHUA — OJUH U3 CAMBIX
MooAbIX B Poccnn. IToaaBIAIonyIo 4aCTh PhIHKA
3aHUMAIOT 3aPYOEIKHbIE KOMIIAHUH, POCCUUCKUE
OypOBBI€ YCTAHOBKHU JIAHHOT'O BU/JA B OCHOBHOM
c1260- U CPEJHEMOIITHBIC.

TeM HE MEHEE UHTEHCUBHBIN IPUPOCT
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Source: RPI analysis
Figure 3 — Projection of the annual number of workover
operations in Russia in 2015-2020, thousand operations
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large fields in Western and Eastern Siberia. Then, in 2018,
in case of ending cooperation with foreign equipment
manufacturers we will, most likely, see the drop of
horizontal drilling volumes by about 7.8%. In 2019-2020
horizontal drilling volumes will probably stabilize due
to more attention that will be paid to this method from
investment sector and due to introduction of import-
substituting equipment and consumables.

Aware of the possible effect of the global geopolitical
situation on the oilfield services market, we assume that
in 2015-2017 oil producing companies will reduce the
amount of investments in well workover sector. This will
be stipulated by the lack of financial resources that will
be channeled — especially in 2016—2018 — to drilling
operations at new fields, particularly in Bolshekhetskaya
Depression and Evenkia.

At the same time, during 2015-2020 sustaining of
production from the existing well stock will require
more workover operations, which will continue
becoming more complex and expensive. It is entirely
possible that during this period of time some foreign
companies might exit Russian well workover and well
servicing market.

Due to companies’ limited investment capabilities
annual workover growth rates will reduce from more
than 7% in 2014 to 2% in 2017. Then, as long as the
production drilling volumes will reduce in 2018-2020,
the companies will devote the released investment
resources to workover operations at existing producing
wells in order to mitigate the reduction in production
volumes.

Tendency to an increase in the annual number of
well servicing operations that emerged in 2013-2014
will be sustainable and will prevail through the period
of 2015-2020. The reason for it is the need to keep well
yields at the highest possible level. However, similar to
workover operations, the annual well servicing growth
rates in 2015-2018 will slow down due to limited



InHamuka pbiHKa Pl B npepcToswme roabl oKaxeTcs,

CKopee BCero, Takxe MONOXMUTENbHOMN.

Hydraulic fracturing market dynamics will likely be positive
in the coming years.

06'b€MA IPOXOJKU B TOPU3OHTAJIBHOM OYPEHUHU
MOJKET NPOJJINTBCA BILJIOTH 10 2017 roga, Korga
MJIAHUPYETCS HOYTHU OJJHOBPEMEHHO BBOJJUTh
HOBBIE KPYITHBIE MECTOPOXK/AECHUA B 3aI1aTHON

u Bocrounor Cubupu. 3atem B 2018 ropy,

B CJIy44€ NIPEKPAMEHUS COTPYIHUYECTBA C
MHOCTPAHHBIMU NPOU3BOJUTEIISIMU OOOPYJOBAHUS,
OYyZIeT, CKOPEE BCETO, HAOMIOAATHCS NAJCHUE
06'bEMOB TOPHU30OHTAJIBHOI'O OYPEHUA IPUMEPHO

Ha 7,8%. B 2019-2020 ropax, BEPOATHO,

IPOUZOUJIET CTAOMIN3AI U OO'BEMOB IPOXOJKU

B TOPU30HTAJIBHOM OYPEHUHU KAK B PE3YJIBTATE
YCUJIEHHOT'O BHUMAHUS B C(PEPE MHBECTULINH

K 3TOMY TEXHOJIOTHYECKOMY METO/Y, TAK 1
BHEJPEHUSI UMITIOPTO3AMEIIAIONNX OO0PYAOBAHUS U
PACXOAHBIX MATEPUAJIOB.

MBbI IPEATIONATAEM, YTO C YYETOM BO3MOKHOI'O
BJIUSTHUSI TEONOUTUYECKON OOCTAHOBKU B MUPE HA
PBIHOK HE(PTENPOMBICJIOBOI'O CEPBUCA TOOBIYHBIE
koMnaHuu B 2015-2017 rogax COKPATAT KOJIUYECTBO
WHBECTUIINII, UIYIUX HA KATTUTAJIbHBIN PEMOHT
CKBAXKHMH. DTO OyJIET OOYCIOBJIECHO HEJJOCTATKOM
(PMTHAHCOBBIX PECYPCOB, KOTOPBIE CTAHYT, OCOOEHHO
B ieproy 2016—2018 roioB, B IEPBOOYEPETHOM
THOPSJIKE HAIPABJISATHCS HA PA30yPUBAHNUE HOBBIX
MECTOPOXIEHNUHN, B YACTHOCTH, B BOIbIIEXETCKOM
BIAJUHE U DBEHKUU.

BMmecre ¢ Ttem Ha npoTtsiskeHnu 2015—-2020 rogos
JULSL IO JIEPYKAHMS JOOBIY M HA CYIIECTBYIONIEM
(POH/IE AIKCILJIYATAITMOHHBIX CKBAXXKUH Oy/IET
TpeboBaThCA BCe 60mbIee uncyo KPC, a camn
OIIEPALIH PEMOHTOB IIPOJIOJIKAT CTAHOBUTBHCS
BCE 00JIEE CJIOKHBIMH 1 IOPOTOCTOSIIIUMH.

B 3TOT X€ NEproJ BDEMEHH HEJb35I HCKIIOYUTD
YXOJi HEKOTOPBIX UHOCTPAHHBIX KOMIIAHUH C
poccunckoro peiaka TKPC.

B cBfI3U C OTPAaHUYEHHBIMH HHBECTUITMOHHBIMH
BO3MOXHOCTSIMU KOMITAHUI TEMIIBI TOJJOBOT'O
npupocTa uynciaa oneparui KPC B 2015-2017
roflaX CHU3STCA ¢ 6omee yeM 7% B 2014 rogy 10 2%

B 2017 rogy. 3aT€M IO MEPE YMEHBIIEHU OOBEMOB
IKCIUIyaTAlIMOHHOIo 6ypeHus B 2018-2020

ro/1axX BBICBOOO/TUBITIUECS MHBECTUITMOHHBIE
PECYpPChl KOMIAHUU, CKOPEE BCETO, HATIPABAT HA
nposegeHue KPC Ha yxxe JeHCTBYIOINX CKBAXKMHAX
AKCIITYATAIIMOHHOTO (DOH/IA C LIEJIBIO CAEPKATH
najicHue 06’beMOB JOOBIYU HA HUX.

TeHAEHITUS IO YBETNYEHUIO T'O/IOBOT'O YHCJIA
onepauuii TPC, npossusmascsa s 2013-2014
rO7IaX, OKAXKETCS YCTOUYMBON U IPOJIJINTCA HA
BCEM NPOTsKeHUHU nieproja 2015-2020 rosos. Ee
MIPUYNHON 6YIET HEOOXOIUMOCTD HO/ICPXKAHM S
JIEOUTOB CKBAXKMH HA BO3MOXKHO 60JI€€ BHICOKOM
ypoBHeE. OJTHAKO, KAK U B CIy4ae ¢ onepanusamu KPC,
TEMIIBI F'OZJOBOTO IPHUPOCTA yrciaa onepanui TPC
B 2015-2018 rofax CHU3ATCS U3-34 OIPAHUYCHHBIX

D

financial capabilities of companies and will
fall to 2% in 2017. Afterwards, in 2018—2020
the annual growth rates will start to increase
and will make up around 7% in 2020.

Hydraulic fracturing market dynamics will
likely be positive in the coming years.

The market is divided into two segments
depending on the type of well at which hydraulic
fracturing is performed:

» fracking at new wells (performed when the well is
put into operation);

» fracking at old wells (performed at the well that had
been producing before fracking).

According to experts, at present fracking is performed
at around 80% of new wells. This is stipulated by the fact
that oil companies have to develop formations that are
poor in hydrocarbons and often have lower permeability
factor. In some companies the share of fracked new
wells is even higher. For example, at Surgutneftegaz this
indicator is almost 80%. In the future the share of fracked
new wells will further increase.

We can predict that due to the necessity of sustaining
production from the old wells, domestic producing
companies will continue increasing the number of
hydraulic fracturing operations at older wells till 2020.

What is going to happen with

the coiled tubing market?

Having reviewed the coiled tubing market drivers and
its historical development, it is also possible to forecast its
future developments. From 2005 to 2014 the number of
coiled tubing operations was growing on average by 5.6%
per annum and amounted to 17 thousand operations in
2014. At the same time the number of CT operations in
horizontal well sections was growing 1.5 times faster.

As of 2014 the main regions in terms of CT application
were Western Siberia (78.4% of the total number of
operations in Russia) and Volga-Urals (16.5%). This
primarily can be explained by considerable number
of wells located at the mature fields, at which mainly
sidetracking and fracking operations are performed.

We believe that in the mid-run there will be
considerable changes in the structure of the coiled
tubing market. We expect growth of ‘high-cost’
segment, and this will mainly be driven by increased
share of more expensive operations (well workover,
underbalanced formation drilling, sidetracking,
stimulation of horizontal wells, multi-stage fracturing,
etc). Increase in the volumes of horizontal drilling will
lead to growing number of stimulation operations in
horizontal wells, CT-conveyed logging, application of
new EOR technologies, which are performed with the
use of coiled tubing.

The number of operations during 2015—-2020 will
be growing on average by 5.5% per annum. The main
drivers of growth will be the following;

» Increase in the number of sidetracking operations,
including horizontal sections, tentatively by 5—5.5%
per annumy;

¢ Increase in the number of fracking operations,
including multi-stage fracking, tentatively by 1-1.5%
per annumy;
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(PMHAHCOBBIX BO3MOXHOCTEN KOMIIAHUI 10
2% B 2017 ropy. Ilocisie atoro B 2018-2020
roJlax TEMIIBI IIPUPOCTA BHOBb HAYHYT PACTHU
U JOCTUTHYT IPUMEPHO 7% B 2020 rogy.

Junaamuka peiaka I'PI1 B ipeacrosmue
I'OJIbI OKAXKETCs, CKOPEE BCETO, TAKXKE
IOJIOKUTEJIbBHOM.

ITo Bu1aM CKBAKWH, Ha KOTOPBIX
NPUMEHAIOTC onepanuu I'PIT, ppiHOK
JEJIUTCA HA JBA CEIMEHTA:

*  pbIHOK ['PIT HAa HOBBIX CKBAXKMHAX
(IIpOBOAUMBIE IIPU BBOJE CKBAKUHBL B
IKCIUIYyaTALIHIO);

¢ pbiHOK I'PIT Ha nepexoasmeM poHae
CKBAKMH (HAa CKBAXKUHAX, HA KOTOPBIX

y2K€E BEJIACh JOOBIYA O npuMeHeHus ['PIT).

COI1aCHO 3KCIEPTHBIM OLIEHKAM, B
HACTOAIIEE BpEMs TPUMEPHO HA 80% HOBBIX
CKBaKWH IIPOU3BOAATCA ontepanuu I'PIT.
DTO O6YCIOBJIEHO TEM, UTO HE(PTAHBIM
KOMITAHUAM IIPUXOAUTCA UCITOJIb30OBATH B
pa3paboTke 6oee 6EJHBIE YITIEBOAOPOSAMU
MJIACTHI U YaCTO C MEHBIIUM ITOKA34TEJIEM
MPOHUIAEMOCTU. B HEKOTOPBIX KOMITAHUAX
3TOT IIOKA3ATENb AdasKe Bbllle. Harpumep,

y «CypryTrHedTeraza» OH COCTABISICT
npaxkrudecky 80%. B panpHenem
YACIbHASA O HOBBIX CKBAKMH, HA

KOTOPBIX IIPOUBBOJISITCS OTIEPAITNH, EIIIE H0JIee .

YBCINYUTCA.

MOXHO TaKxKe IIPOTHO3UPOBATDH, 9YTO B CBA3U

C HEOOXOMMOCTBIO MOJIJIEPHKATH JIOOBIYY HA

CTAPBIX CKBAJKMHAX OTCYCCTBCHHDBIC ,Z[O6I)I‘-IHI:IC

KOMIIAHUU OYAYT HAPAIHUBATL OObEMBI

nposeaenus onepanuii I'PI1 na nepexopamem

¢onje BrioTh 10 2020 roga.

Y10 OyZeT C ppIHKOM
KOJITIOOHHTA?

PaccMoTpeB paiiBephl phIHKA
KOJITIOOUHTA, 4 TAKXKE ET'O
PETPOCIEKTUBHOE PA3BUTHE, MOXKHO
CIIPOrHO3UPOBATH U €T'0 OyAYIIEE.
KonnuecTBO onepanuii KOJATIOOUHTA B
P® pocno B cpegnem ¢ 2005 1o 2014 rop
Ha 5,6% B roj 1 cCOCTaBuiIO B 2014 romy
nopsazaka 17 TeiC. 1. B TO e BpeMs poCT
onepanuii Ha TOPU30HTAIBHBIX YYACTKAX
onepeXxaa 3Ty JUHAMUKY B 1,5 pasza.

ITo cocTosinuio Ha 2014 rop KJIr04YEeBbIMH
PETMOHAMH 1O NPUMEHEHUIO KOJITIOOMHT A
ABJISJIUCH 3anagHas Cubupsn (78,4% ot
Bcex onepauun B PO) u Bonra-Ypan
(16,5%). DTO CBSI3AHO MIPEKAEC BCCI'O
C 60JIBIITNM KOJITYECTBOM CKBAKHH,
PaCHONOXKEHHBIX HA MECTOPOXKACHUAX
HA [NOCJIEAHEN CTAUH IKCIIYATALIUH, HA
KOTOPBIX B OOJIBIIEN CTENEHH ITPOBOAATCS
onepanuu no 6ypeHuIo OOKOBBIX CTBOJIOB U
TUAPOPA3PBIBA IIIACTA.

MBbI cunTaEM, YTO B CPESHECPOUHONM
NEPCIEKTUBE NPOU3OHIYT 3HAUUTEIBHBIE

18 Ne 2 (056) Hions/ June 2016

TBIC. ONIEPATIAH
Thousand operations

Tomosoit mpupocT, %

Annual growth, %

%
[3Hagenue] 4,7% 2,5%

54 -

2011 2012 2013 2014 2015 2016 2017 2018 2019 ZOZO__L

(paxr)

I 3anapHas Cubups I Boiro-Ypan I Tumano-Ileyopa
Western Siberia Volga-Urals Timan-Pechora
Bocrounas Cubups  [ll TIpoune =@= Bcero
Eastern Siberia Other Total

Hcrounuk: IV TOK, akcriepTHBIE OLIEHKH, aHaI13 RPI

Pucynox4 — Koaruuecmeo onepavuii I'PI1 na Ho8bLx
cKeaxcunax, npoznos3 0o 2020 2o00a, pe2uonanbHouLIL
pa3spes, moic. onepavuii
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assessments, RPI analysis

Figure 4 — Number of bydraulic fracturing operations
at new wells, projection till 2020, broken down by
regions, thousand operations

Increase in the number of new wells put into

operation, including horizontal wells, tentatively by

2—3% per annum.

¢ Toalesser extent the growth will be attributed to
well workover and underbalanced formation drilling
(coiled tubing drilling).

Average annual growth of the number of coiled tubing
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Source: Central Dispatching Department of the Fuel Energy Complex, expert assessments,
RPI analysis

Figure 5 — Number of bydraulic fracturing operations at
old wells, projection till 2020, broken down by regions,
thousand operations




U3MEHEHUS CTPYKTYPHI PbIHKA
KONTIOOUHTA. B TOM 4nCIIe OKUAAETCA
pocrt high-cost-cermenTa, u npexzae
BCET'O 3TO OYAET CBA3AHO C POCTOM

Jonu 6osiee poporux onepanuii (KPC,

BCKPBITHE IIJIACTOB Ha Aenpeccuu, 3bC,

OCBOEHHE FTOPU3OHTATBHBIX CKBAXKHH,

CONPOBOXKJAEHNE MHOTI'OCTAAUNHBIX ['PIT

U 1p.). POCT 06’bEMOB TOPU3OHTAIBHOTO

OypeHUs IIOBJIEYET 32 COOOM POCT

41CJIa ONEPALUI IIPU OCBOCHUU

TOPU3OHTAJBHBIX CKBAXUH, [MIC Ha

KONTIOOUHTE, 4 TAKXKE IPUMEHEHUE

HOBBIX TexHosoruu [THIT, nposenenne

KOTOPBIX OO513aTENIBHO COMIPOBOXAAETCS

HUCIIOJIb30BAHUEM «TUOKOU TPYObI».

KonnuecTBo onepanuii 3a

IIPOrHO3UpyeMbI nepuoy (2015-2020

rojibl) OyIET PACTH B CPEAHEM HA 5,5% B

rof. OCHOBHBIMU JPAUBEPAMU CTAHYT:

e pocrt KonmyecTsa 3bC, BKIovas
TOPU3OHTAIBHBIE YYACTKH,
OPUEHTUPOBOYHO HA 5—5,5% B rOf;

* yBenu4eHue KkonndecTsa I'PIT B
TOM YUCJIE MHOTOCTAJUITHBIX,
OPHUEHTUPOBOYHO HA 1-1,5%

B IOZ;
* BO3PACTAHME BBOJA HOBBIX CKBAXXHH,

BKJIIOYasd r'OPHU30OHTAIBHBIC CKBAKUHDI,

OPHUEHTUPOBOYHO HA 2—3% B I'OJ;

* B MEHBIIIEH CTEIIEHU POCT OyZeT OO6ECIICYEH 34
cueT KPC 1 BCKPBITHS IIJIACTOB HA JAEIIPECCUN

(6bypeHHEM HA KOITIOOHUHTE).
CpeaHEroJoBOM IPUPOCT YHUCIA

KOJITIOOMHTIOBBIX OIlepaniuii B riepruos 1o 2020 roga
OXKMJIAETCA IPUMEPHO Ha 12,5%. TTMK KOMU4ecTBa
OIIEPALINI C UCIIOJIb30BAHUEM KOJITIOONHI'A
nporuosupyercs Ha 2017 roa, Korjaa ux oodiee
YHCJIO JOCTUTHET Nopsika 20 TeIC. B 1o, IToce
2017 roga BO3MOXHO HEKOTOPOE CHUKEHUE

06'beMOB J10 18,7 ThIC. paboT

B I'OJI C IOCJIEAYIOIIEN
KOPPEKTUPOBKOI 10 18,2 THIC.,
KOTOpPasl HAMETUTCSI B IEPUO],
€ 2019 o 2022 rox. Ilpu aToM
YHCJIO KOJITIOOWMHI'OBBIX
Olepalyuit B rOPU30HTAIBHBIX
CTBOJIAX OyJIET OCTaBATHCS HA
YPOBHE IPUMEPHO 3,7 THIC.
paboT B rofi Ha IPOTSIKEHUU
Bcero nepuopa 2017-2022
TO/IOB.

TaK 9TO YMECTHO 3aK/IIOUUTD,
YTO ONEPALINU KOJITIOOUHTIA B
CPENHECPOYHOM NEPCIIEKTUBE
OCTAaHYTCS OTHUM U3
HauoboJIee MEPCIIEKTUBHBIX
U UTHBECTUIIIOHHO
MIPUBJIEKATEIBHBIX CETMEHTOB
He(PTCEPBUCHOI'O PbIHKA
Poccuu. ©

stimulation
Increase in the volumes of horizontal drilling will lead to growing
number of stimulation operations in horizontal wells, CT-conveyed
logging, application of new EOR technologies, which are
performed with the use of coiled tubing.
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Figure 6 — Projection of the annual number of coiled
tubing operations, in thousand operations, 2015-2020

operations till 2020 is expected at the level of 12.5%.
The number of coiled tubing operations is forecasted
to be at its highest in 2017 with around 20 thousand
operations per year. After 2017 it is possible that the
number of operations will reduce to 18.7 thousand
per annum with further adjustment to the level of
18.2 thousand during 2019-2022. At the same time
the number of coiled tubing operations in horizontal
wellbores will remain at the level of about 3.7 thousand
operations per annum during the whole period of
2017-2022.

So, we can conclude that in the medium-term
coiled tubing operations will remain one of the most
promising and investment-attractive segments of the
Russian oilfield services market. ©

Oxunpaetcsa pocT high-cost-cermeHTa, 1 Npex e BCero 31o

OyneT cBsi3aHO C pocToM Jonu bonee fopornx onepauun

(KPC, BckpbITHe nnacToB Ha genpeccumn, 3bC, ocBoeHme
FOPM30HTaJIbHbIX CKBaXXWH, CONMPOBOXAEHME MHOTOCTaANNHbIX
PM v np.). PocT 06beMOB ropr3oHTaNbHOro BypeHus nosneyeT
3a cobOoM poCT YMcna onepaumin NPU 0OCBOEHNN FOPU3OHTaNbHbIX
ckBaxuH, T’MC Ha konToOKWHre, a Tak>xe NPUMeHEHNE HOBbIX
TexHonorumn MNHI, npoeefeHne KOTOPbIX 00sA3aTeNbHO
COMpPOBOX/AAETCA UCMONb30BaHNEM KTMOKOM TPYyObI».

We expect growth of ‘high-cost’ segment, and this will mainly
be driven by increased share of more expensive operations
(well workover, underbalanced formation drilling, sidetracking,

horizontal wells, multi-stage fracturing, etc.).
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OBPALLATbCH
K3ANAAHbIM
NMPOVN3IBOAUTENIAM
ObOPYLAOBAHUA
BOJIbLUE HESAYEM!

THERE IS NO LONGER

A NEED FOR DEALING
WITH WESTERN _
EQUIPMEN

» g'*‘.r

12-a HOTp€6I/IT€JIbCKaH KOH(pepeHum{ C3A0 <<CDI/I,ZIMAIH>>
The 12" FIDMASH’s Consumer Conference

Cocrosinach ouepenHasi, 12-s1 Ilorpeburenbckas
KOH(EPEHIIUS 10 BONIPOCAM IKCILTYATAI[UH
KOJITIOOUHT'OBOT'O, IEMEHTHPOBOYHOI'O, HACOCHOTO,
430THOI'O OO0OPYAOBaHUA U 060pyAoBaHu 41 [PIL
OpraHu3aTopoM MEPONPHUATHS BEICTYITHIIO
C3AO «PMIMAIIl»> — eAMHCTBEHHBIA HA TEPPUTOPUU
EQMHOro 3KOHOMUYECKOT'O IPOCTPAHCTBA
MIPOU3BOJUTENb ITOJIHOTO CIIEKTPA BCEH BBIIIETIEPE-
YUCJIEHHOM TEXHUKU JIJIS1 BBICOKOTEXHOJIOTUYHOT'O
He(PTETa30BOIO CEPBUCA. BcTpeua npoxoaunia
18—19 mas 2016 roga B MUHCKE, B KOH(DEPEHIT-32JIC OTEJIST
«Bukropua-Onumin.

INorpedurensckue kKoHdepennuu C3A0 «PHIMAIIL
MIPOBOJATCS €3KETOJHO U HEU3MEHHO COOHPAIOT
LINPOKUH KPYT IPEACTABUTEIEU — KAK IIPABUIIO,
PYKOBOJUTEJIEM, ITTABHBIX HHXKEHEPOB U BEAYIITUX
CHELNAIUCTOB HEPTETA30CEPBUCHBIX KOMITAHUIA,
IKCIIYATUPYIOIINX OOOPYIOBAHUE, PA3PAOOTAHHOE
B KOHCTPYKTOPCKOM OI0PO NPEANPHUATUASL U
MPOU3BENEHHOE B €I'0 LIEXAX.

INoTpebuTtenbCKkue KOH(PEPEHITUN
C3AO0 «PUIMAII» — 310 BeCbMa 3(PHEKTUBHAA
(popma paboTel C NOTPEOUTENIMU. B XOA€ TAaKUX
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The 12t FIDMASH’S Consumer Conference on
Operation of Coiled Tubing Equipment, Cementing,
Pumping and Nitrogen Machinery and Hydraulic-
Fracturing Equipment took place on 18—19 May 2016
in the conference hall of the hotel Viktoriya-Olimp
in Minsk. The organizer of this event was
FIDMASH - the only manufacturer of the full range
of all above mentioned equipment for high-tech oil
and gas service.

FIDMASH’S Consumer Conferences have been
held annually bringing together a wide range of
representatives of oil and gas service companies
with a long experience in operating the equipment
designed and manufactured by FIDMASH —
directors, chief engineers and leading specialists.

FIDMASH’S Consumer Conferences is an
effective way to interact with customers. During
these conferences communication between OEMs
(Original Equipment Manufacturers) and customers
allows them to improve the existing commercial
equipment, design new equipment with high market
demand and discuss issues of equipment operation
and maintenance as well as applicability of this



BCTPEY IPOUCXOAUT IJIOAOTBOPHOE OOIIECHUE MEXY
IPOU3BOAUTEIAIMU TEXHUKHU U €€ IIOIb30BATENSIMY,
CIIOCOOCTBYIONIEE KAK COBEPIICHCTBOBAHUIO
CEPHUITHO BBITYCKAEMOT'O OOOPYAOBAHUS, TAK U
CO3/JaHUIO HOBOT'O, BOCTPEOOBAHHOTI'O PBIHKOM,
O6CYKAAIOTCA BOIPOCHI KCILIYATALMU U CEPBUCHOTO
O6CITY>KUBAHUA O60PYJOBAHMUS, A TAKKE BO3MOKHOCTU
€r'0 UCMOJIb30BAHUS JIJIS1 BBITOJIHEHUS PA3JIMYHBIX
TEXHOJIOTMYECKUX ONEPALUI B PA3HBIX KIUMATHYECKUX
U F€OJIOTUYECKUX YCIIOBUSX.

IIpUBETCTBEHHBIM BBICTYILIEHUEM KOH(EPEHITUIO
OTKPBLI 3aMECTUTEND [€HEPATBHOI'O JUPEKTOPA
C3AO «PHIMAIII> 110 TEXHUYECKUM BOIIPOCAM
A.B.JIuneBud. OH, B YaCTHOCTH, CKA3AJL: «<YKe 6oJiee
naTHaguaTu ietT C3A0 «PMIMAIT> npoBOgUT
exerogHyio [IoTpebruTenbCKyIO KOH(PEPEHIUIO.
Bpems IETUT CTPEMHUTENBHO, U B TOM I'OJly UCIIOJIHAETCS
15 et co nHs opunanbHOro o6pazosanus C3A0
«PHMIMAII>. 32 mOJITOpa AECATHUIIETHS MBI IIPOLLIN
6omnbmon yTh. Bpen «PHUIMAII> MHUPOKO U3BECTEH
HA IIOCTCOBETCKOM IIPOCTPAHCTBE U HE HYXKJAETCA B
JOIIOJIHUTEIbHOM IIPEACTABACHUN. [10/] 3TON MapKOU
Y2KE BTOPOE AECATUIETUE BBIITYCKAETCA ITUPOKUI
CIIEKTP BBICOKOTEXHOJIOI'MYHOT'O OO0PYIOBAHMS.
Hanbosnee n3BECTHBI U IOMYIIAPHBI KOITIOOMHTOBBIE
YCTAHOBKH — NPOAYKIINA, K KOTOPOU MBI HAUNHAIN
CBOU IyTh K NOTpedUTENAM. Ha CETONHAIHUN IEHD
C3AO «PHIMAIIL> BBITYCKAET IIUPOKUI CIIEKTD
060PYAOBAHMS 111 HE(PTErA30BOI'O CEPBHUCA, O YEM
CBUJIETEJILCTBYET, B YACTHOCTH, HA3BAHUE JAHHOI
KOH(pepeHInHU. OCBOEHA B IPOU3BOJCTBE MOJTHAS
HOMEHKJIATYPA OOOPYAOBAHUA A1 IPOBENEHUA
I'PIT — oniepaniuy, Ype3BbIYAHO BOCTPEOOBAHHON HA
npomeiciaax Poccruy u CHIL C MOMEHTA, KOI7ia
C3AO «DHIMAIII» HaYa/I10 CEPUITHO BBITYCKATh
060PYAOBAHHE, IOCTABIECHO OTPEOUTEIISIM U ICUCTBYET
6osee 350 eTUHUI] TEXHHUKH.

7151 HAC NOTPEOUTEIBCKUE KOH(PEPEHITUN — 3TO ’

equipment for different operations in different
climatic and geological conditions.

The meeting was opened by FIDMASH’ Deputy
Director for Technology AV. Linevich. In his opening
speech he said: “Over a fifteen years FIDMASH have
been organizing the annual Consumer Conference.
Time goes by so fast, fifteen years have passed since
FIDMASH was officially established. During fifteen
years we achieved great success. FIDMASH is a
well-known brand within the former Soviet Union
area that needs no introductions. Over the second
decade FIDMASH manufactures a wide range of
high-tech equipment. Coiled tubing units, our first
products, are the most popular and well-known.
Today, FIDMASH manufactures a wide range of oil
and gas field service equipment. That is stated in
the name of the conference. It should be noted that
FIDMASH produces full nomenclature of equipment
for hydraulic fracturing which is a high-demand
operation in the fields of Russia and CIS. At present
time, more than 350 pieces of equipment was
supplied to customers since FIDMASH started
to produce commercial equipment. Consumer
Conferences is a unique form of communication
between customers, designers and OEMs. During
these conferences participants exchange opinions
and find new solutions that are the key drivers in
the emerging world. These conferences, as a form
of liaising with our consumers as well as other
FIDMASH events, boost the process of company
development.

The audience of the conference included
the consumers — users of the equipment and
representatives of the manufacturers of the chassis
on which this equipment is installed.

The official program of the Conference included
17 reports and the equipment exhibition. Reports
covered several topics. The first one included reports

PROSPECTS
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YHHKAJIbHAsA (POPMA OOIIEHUSA MEXK/Y 3aKA3UNKAMUY,
pa3paboTINKAMHU, KOHCTPYKTOPAMU, KOITId IPOUCXOJUT
WHTEHCUBHBIN OOMEH MHEHUSAMU, UJIET IIOUCK

HOBBIX PEMIEHNUH, IOMOTAIOMIUX ABUTAThCA BIIEPE/]] B
CETOHSAIIHEM OBICTPO MEHAIOMIEMCSI BDEMEHU. JJaHHA
(dpopma paboTHI C HOTPEOUTENAMU HALIEN TPOAYKIINH,
KaK U1 pyrue MeponpuaTus, B KOTopoix « b IMAIIL
OPUHHUMAET YIACTUE, IPUAAIOT IPENIPUATHIO HOBBIE
MMITYJICHI HA ITyTU K COBEPIIEHCTBY>.

Ay TOPUIO KOH(DEPEHIIUU COCTABUIIU NTPEJCTABUTEIN
IKCILUTYaTUPYIOMUX OOOPYAOBAHUE OPraHU3ALINH,

4 TAKXKE NPEIPUATHH, BBITYCKAIOMUX MACCH, HA
KOTOPBIX OA3UPYETCA JAHHAS TEXHUKA.

OurtnanpHas IPOrpaMma KOH(MPEPEHITUH BKIIOYAIA
17 1OKJIaI0B U HOCEMIEHUE BBICTABKU OOOPYIOBAHUSL.
TeMaTUKy BBICTYIIJIEHUI MOXKHO YCJIOBHO PA3/JI€/INTh
Ha HECKOJIBKO OJIOKOB. [1€PBBIIT — 3TO BBICTYILIEHUSA
NPEACTABUTENEH NPEATIPUATUA-U3TOTOBUTEIS,
MPE3EHTYIONUE OCHOBHBIE BU/IBI MPOAYKIIUU U
AKIEHTUPYIOIINE BHUMAHHE HA YCOBEPIIEHCTBOBAHUAX
CEPHUITHO BBINYCKAE€MBIX MAITUH, UHHOBAIJUOHHBIX
pa3paboTKaX, IPEAIATAEMBIX DBIHKY, 4 TAKXKE BOIIPOCAX,
BO3ZHUKAIOMINUX B PE3YIBTATE SKCILIYATALIUHA
BBICOKOTEXHOJIOTUYHOI'O OOOPYAOBAHUSA 3aKA39HNKAMU.
BTOpO¥: JOKIa1bI IPECTABUTEICH HE(PTETA30CEPBUCHBIX
KOMITAHHUI, OO06IIAIOMIVE OTIBIT UCIIOJIb30BAHUS
npogykunuu C3A0 «PUIMAIID. TpeTurt — nHdOpManusa
OT JIM3UHTOBBIX U CTPAXOBBIX CTPYKTYP O (DMHAHCOBBIX
UHCTPYMEHTAX, CIOCOOCTBYIOIINX IIPUOOPETEHUIO
U COAEPKAHUIO BEICOKOIIPOJYKTUBHOTO, 4 3HAYUT,
JIOPOrOCTOSIIETO, O60PYIOBAHUS. M UETBEPTHII,
HOCBSIEHHBIN NTHPOPMALIMOHHOMY OOECIIEYEHUIO
BBICOKOTEXHOJIOTUYHOI'O HEPTEra30BOI'O CEPBUCA.
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by manufacturers representatives on the main types
of equipment with the focus on the improvement of
commercial machinery, innovative developments
and issues on the customers operation of this high-
tech equipment. The second topic included reports
by oil and gas servicing companies’ representatives
on their experience in the operation of FIDMASH
equipment. The third topic included the information
from representatives of leasing and insurance
institutions about financial instruments that help
purchase and carry out maintenance of highly-
productive and consequently expensive equipment.
The fourth topic covered the information support of
high-tech gas and oilfield service.

FIDMASH provided the audience with the
information on cutting-edge prospects for
development of coiled tubing equipment product
lines and expansion of its capabilities, complex
solutions in coiled tubing electronic support
systems, developments of nitrogen and pumping
equipment. A number of reports described new
developments in main and auxiliary equipment
for hydraulic fracturing, up-to-date equipment for
hydraulic jet perforation, innovative downhole tool
for coiled tubing.

Reports were practice-oriented and focused on
the opportunities and advantages of operating the
equipment manufactured by FIDMASH. Deputy
Director for Coiled Tubing in Gazprom-georesurs
LLC, production branch «Kubangeofizika»,

Mr. A.S. Dolbnya presented a report on the
Introduction and operation of coiled tubing
equipment in Gazprom-georesurs LLC.



C3AO «PUIMAII> npeacTaBuio HHHOPMALIHIO
O MIEPEOBBIX HATIPABJICHUAX PA3BUTH S TUHEEK
KOJITIOOMHT'OBOT'O OOOPYIOBAHHUS U PACIIUPEHNH
€r0 BO3MOXXHOCTEI, O KOMIIEKCHBIX PEMIEHUAX B
06JIACTU ANIEKTPOHHBIX cUCTEM (prioTa THKT, 06
YCOBEPIIEHCTBOBAHUAX 430THOT'O U HACOCHOTO
060pyaOBaHUA. P JOKJIAI0B ObLI TOCBSIIEH
HOBBIM Pa3pab0TKaM B O6JIACTU OCHOBHOI'O U
BCIIOMOTATENBHOI0 000pyAoBanus 1s I'PIT,
COBPEMEHHOMY O60PYAOBAaHUIO Juis [T,
MHHOBAIIMOHHOMY ITOA3EMHOMY HHCTPYMEHTY I
PabOoTEBI C THOKOU TPYOOU.

JIOKJIaibl TOCTEN UMEJIN NPAKTUUECKYIO
HAMPABJIEHHOCTD U ObLIN AKLIEHTUPOBAHBI HA
BO3MOXKHOCTAX U IIPEUMYIIECTBAX, KOTOPBIE B
TEXHOJIOI'MYECKOM OTHOIIEHUH IPEAOCTABIAECT
MIPUMEHEHHE OOOPYAOBAHUE TPOU3BOICTBA
C3A0 «PUIMAIII>.

3aMmecTuTenb HadaabHUKA sKkcneaunuu 1mo T'HKT,
OOO asnpom reopecypce», [ «Kybanbreopusnka»
A.C. Jon6Hs BBICTYIINII C JOKIA/I0M «<BHEapeHne
HKCILTYATAI M KOJITIOOHMHIOBOM TEXHHUKH B
000 da3IpoM reopecypoe».

OO0 d1a3mpoM reopecypc» — 3TO KpyIHeENmas
POCCUICKAss MHOT'OITPO(UIBbHAS KOMITAHUA B OOJIACTU
HEPTEra30BOTO CEPBUCA. [IPOU3BOACTBEHHBIM
¢punmanom obiectsa — I1d «Kybanbreopusnkar —
¢ 2014 ros1a 9KCIIyaTUPYeTCA KOJITIOOMHIOBAsA
YCTAHOBKA TsDKEJIOro Kiacca MK30T, o60opyroBaHHASA
I'T nnameTpoM 38 MM C TPEXKUIBHBIM I'eO(PU3NIECKHUM
Kabesnem 1irHOM 5000 M U TATOBBIM YCHJIMEM UHKEKTOPA
27 T. B KOMIUIEKCE C KOJITIOOMHIOBOU YCTAHOBKOM
paboTaroT a30THAA YCTAHOBKA KPUOI'€HHOT'O THIIA
A100, HacocHas ycTaHOBKa H504u fONOIHUTEIBHOE
060pyaoBaHuE. PA60OTEI IPOU3BOJATCS HA TEPPUTOPUN
AHAO n Kpacrogapckoro kpast. OCHOBHAs penraemMast
3a/1a4a — BHEJIPEHHE HOBOM TEXHOJIOI' MU JOCTABKN
reo(pU3NYIECKUX IIPUOOPOB B TOPU3OHTAIBHBIE YUACTKHU
CKBAKMH, 4 TAKXXE IMOJATOTOBKA CTBOJIOB CKBA’KMH K
MPOBEAEHUIO IeO(PHU3UIECKUX UCCIIEJOBAHUN ITPH
riomotu komiuiekca 'HKT.

C IOMOIIIBIO KOITIOOMHI'OBOX YCTAHOBKH
NPEANPUATHE BBITIOJIHAET CJIEAYIONINAE BUABI PAOOT:
ocBoenue nocie I'PIT (poMBIBKA 1 OCBOEHHE
430TOM), JIMKBUJALUA TUAPATHO-TIAPA(MPHUHOBBIX
MIPOOOK U PACTENICHUE CKBAXKHH, IPOMBICJIOBO-
reo(pU3NYECKUE UCCAEOBAHUS B TOPU30HTATBHBIX U
CYOroOpHU30HTAIBHBIX CKBAXKUHAX, IOBUJIBHBIE PAOOTHI
BHyTpHu HKT Ha ckBaknHax ¢ ABIT/I, xumMudeckue
06paboTrku 1311, ycTaHOBKA AKEPA C KJIAIIAHOM-
orcexaresnem BHyTpu HKT. [I7151 OCyIecTBICHUA
KOHTPOJISI IPOBEACHUS PA6OT ObLJT OPraHHU30BAH
YIAJIEHHBIY BUJICOMOHUTOPUHT U MOHUTOPHHT
napamMeTpoB cCUCTEMBI peructpanuu CKP43-10.

B TexyImeM rogy KOMIaHHU S INIAHUPYET IPOBECHUE
ONBITHO-TTPOMBIIIJIEHHBIX PA60T 10 PA/INAIBHOMY
BCKPBITHIO IIJIACTOB C UCTIIOIB30BAHUEM KOITIOOMHTOBOM
YCTAHOBKM, HACOCHOT'O ATPeraTa ¥ a30THOM YCTAHOBKU
npousBoacTsa C3AO «PUIMAII».

B xonue 2015 roga OOO «a3npom reopecype»
IIPUOOPEIIO BTOPYIO KOITIOOMHIOBYIO YCTAHOBKY
MK20T-50 /1151 BBIITOJIHEHUS pabOT IO HOPMATHU3AIIUH
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Gazprom-georesurs LLC is the largest
multifunctional oil and gas service company.
Production branch «Kubangeofizika» operates
heavy class coiled tubing unit (MK30T) with CT
with a diameter of 38 mm, three-core logging
cable with a length of 5000 m and the injector pull
capacity of 27 tons. Along with CT unit there isa
cryogenic nitrogen unit A100, pump unit «<H504m»
and auxiliary equipment. Operations are executed
in Yamalo-Nenets (YANAO) and Krasnodar regions.
The main task is to implement new technology
of conveying logging tools in horizontal well and
wellbore preparation for CT-conveyed logging.

The company operates coiled tubing unit for the
following operations: well testing after hydraulic
fracturing (cleanout and nitrogen kick-off), hydrates
and parrafines elimination, well thawing, logging
in horizontal and sub-horizontal wells, fishing
through tubing in wells with abnormally high
reservoir pressure (AHRP), chemical treatments
of bottomhole, setting packer with shutoff valve
through tubing. Remote video surveillance and
monitoring of parameters of registering system
SKR43-10 was provided for operation control. In
current year, company plans to carry out pilot testing
of radial drilling using coiled tubing, pump and
nitrogen units manufactured by FIDMASH.

In the end of 2015 Gazprom georesurs LLC
acquired the second coiled tubing unit MK20T-50 for
bottomhole treatment, sand plugs cleanout, inflow
stimulation and well testing. It is planned to operate
this unit in Krasnodar region.

Director of production workshop in ’
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326051, IPOMBIBKE IIECYAHBIX ITIPOOOK BBI3OBY IIPUTOKA,
I'MC. Mcnonb30BaHUE JAHHOM yCTAHOBKU INIAHUPYETCA
Ha TeppUTOPprU KpaCcHOLAPCKOTO KPasl.

HaganpHUK 11€XA TEXHOJIOTUYECKUX padoT OO0

«TarpaC-PemCepsuc» — OO0 «JlennnoropckPemCepsuc»

I1.C. JemaKkuH 03By4uJI oK1, <IlepCIIeKTHBBI
passuTHua I'PID>. DTO €ro He epBo¢ BHICTYIICHUE

Ha IOTPEOUTEIBCKUX KOH(PEPEHITUAX, TOCKOJIbKY

B 3KcIutyatanuu OO0 «JlennnoropckPemCepsuc»>
33/JIEICTBOBAHBI TPU KOMILJIEKCA OO0OPYJOBAHUS JIJIS
I'PIT npounssoacTsa «PHIMAII», 2 3HAYNUT, HAKOIJIEH

U IIPOAOJIKAET KOIIUTHCA IIEPEIOBOU OIBIT UX
KCIUTyaTanuu. Ecim Ha nponuio, 11-1 KoH(pepeHuu

I1.C. JeMaK1H paCcCKa3bIBaJI O IPUMEHEHUU TEXHOIOI U

TUJIPABINYECKOTO PA3PhIBA IIACTA JJ11 BOBJICUYCHU S
B Pa3pabOoTKY 3aJIeKEN HEPTU HU3KOIIPOHUILAEMBIX
KapOOHATHBIX KOJIJIEKTOPOB JIOMAaHUKOBBIX OT/IOKCHU,
TO B 3TOT PAa3 BBICTYIJIEHHE OBLJIO HOCBSAIIECHO 6oJiee
IIMPOKOMY CHEKTPY HPUMEHSIEMBIX TEXHOJIOT U,
JOKIaI4HK TOAPOOHO OCTAHOBUJICS HA TEXHOJIOIUH
marpuuHon BCKO, pacckasait o marpudHbix BOII3. s
MOBBIMIEHUA HEPTEOTHAYN KAPOOHATHBIX KOJIJIEKTOPOB
11€JIECO00PA3HO coeguHeHne TexHomoru KI'PIT

u I'PIT. 1711 TOAOOHOT'O COBMEIIEHUS HEOOXOIMO
COBPEMEHHOE, HAJIE;KHOE, BBICOKOTEXHOJIOTUYHOE
060pPYAOBAHME. 31€Ch BAXKHBIM (DAKTOPOM SIBUJIOCh
JIOAOTBOPHOE B3AUMO/ICHCTBUE KOMIIAHUU

¢ C3A0 «PMIMAIII», pe3ynbTraTOM KOTOPOI'O

CT10 3(P(PEKTUBHOE NPUMEHEHUE UMEIOIIETOCS
O60PYAOBAHUS JIJIs1 BBIIIOJTHEHUSI COBMEIICHHO
TEXHOJIOI'MH KMCJIOTHOTI'O Y IIPOIITAHTHOI'O PA3PBIBOB.
JOKIaTYMK paCcCKa3aJ TAKXKE O IIPUMEHEHUU

TagraSRemServis LLC — LeninogorskRemService
LLC, Mr. P.S. Demakin made a report on Prospects
for studying hydraulic fracturing. This wasn't
his first presentation at consumer s conferences
because LeninogorskRemService LLC operates three
complexes of equipment for hydraulic fracturing
manufactured by FIDMASH and keeps gaining
advanced experience in operating this equipment.
At the previous 11" conference Mr. P.S. Demakin
made a report on application of hydraulic fracturing
for development of untapped low-permeable
carbonate deposits of Domanic type. This time his
presentation covered a wider range of technologies.
The reporter expanded on matrix large-volume
selective acid treatment and matrix bottomhole
treatments. It is reasonable to combine acid and
proppant fracturing technologies for enhancing
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TEXHOJIOTMU OIPAHUYEHUS BBICOTHI TPEIUHBI,

06 MCHOIB30BAHUHU IBYXITAKEPHOU KOMIIOHOBKH

npu nnposegeHnu I'PI1, 0 HOBBIX TEXHOJIOTUYECKUX
KUAKOCTAX Ayl IPIT v ;pyruX MHHOBALIUAX,
npuMeHseMbIX B OOO «JIennHnoropckPemCepsucs» —
6€3 IpeyBEIUYEHM S, CAMOU ITepeflOBOU B 061acTu I'PIT
POCCHUIICKON KOMIIAHHWH.

Haganpuuk yyactka [THIT YIIHPuPC I'ocymapcTBEHHOIO
MNPOU3BOJICTBEHHOI'O OO'bEITUHEH U
«benopycHedTh> A H. Kober npecTaBuil
BHUMAHUIO YIACTHUKOB KOH(PEPEHIIUU KOMILIEKT
oGopynoBanus ajisa ocHamenus THKT
reodusnIecKkuM KadereM, pa3paboTaHHbII
CIIEIUATUCTAMH IPOU3BOJICTBEHHOI'O OO'bETNHEHUS.
Takoe 060pyIOBAHHE BECbMA BOCTPEOOBAHO, TOCKOJIbKY
PBIHOK YCJIYT B O6JIACTH I€O(PU3NIECKUX UCCIEJOBAHUI
CKBa’KHH PACTET OBICTPBIMU TEMITAMHU. B 3TOM
CBA31 Ol POMHBIN HTHTEPEC BbI3BAJI CTPATETNYECKUH
JIOKJIAJ] IEPBOI'O BUIIE-TIPE3UIEHTA EBPO-A3UATCKOTO
reo(prU3UIECKOro OOIIECTBA, YIECHA PETAKIITMOHHOI'O
coBeTa KypHaua «Bpemsa kontio6unra. Bpems I'PIT»
B.B.JIarrreBa «POCCHIICKH I reO(PHU3HIECKHU A
PBIHOK HA ITYTH KOHCOJTHJALUH U PA3BUTHA, I]IE
ObLIa JAHA IOAPOOHAA XAPAKTEPUCTHUKA POCCUIICKOTO
reo(pU3NIECKOTO PBIHKA, BBIIETIEHBI JOMUHAHTLI U
ONPEAENEHBI IPUOPUTETHI EI'O PA3BUTHUSL

[ITaccu, Ha KOTOPBIX 0A3UPYETCA TEXHUKA, ObLIIN
MOCBAIIEHBI BBICTYIIJIEHUA ITPENCTABUTENEN
OAO «PHUAT> 1 M3KT.

O TOM, KaK COBPEMEHHBIE (PUHAHCOBBIE MTHCTPYMEHTEI
CIIOCOOCTBYIOT IPHOOPETEHNUIO OOOPYAOBAHUS JIJI5I
HEPTEra30BOr0 CEPBUCA M OOECTIEUNBAIOT YBEPEHHOCTD
B €I'0O COXPAHHOCTHU, PACCKA34JI KOMMEPYECKUI
gupekTop OO0 «TeXHOCTPOMIN3UHI» U BULIEC-
NPE3UJCHT IO paboTe ¢ npeanpuiaTuamMu TOK
CTPAaXOBOM KOMITAHUU «DHEprorapaxHT» P.f. Uruios
B IOKJIa/1aX «THBECTHIJTHOHHBIE IIPOEKTHI B
HedTerazoBom komiurekce 2016-2017 rr.> u
«KOMILJIEKCHOE CTPAXOBAHHE 1A IIPEANPHATHI
He@dTEerazoBoro CEKToOpa».

TeMa MH(POPMAITMOHHOI'O OOECIICUECHH
BBICOKOTEXHOJIOI'MYHOI'O HE(PTEra30BOI'O CEPBUCA
ObLIa PA3BUTA COTPYAHHUKAMU PESAKIIUN HAYIHO-
MPAKTUYECKOIO XKypPHaJI1a «BpeMs KONTIOOUHTA.

Bpemsa I'PIT».
3aBepuInaace NPorpaMma NOCEMEHNEM BEICTABOYHOH
wiomaaxku C3A0 «PUAMAI», rie y9aCTHUKOB
KOH(PEPEHLIVH >KJAJI ITAPAJAHBIN Ps1 OO0PYAOBAHUS,
BKJIIOYABIINH KaK O6Pa3IIbl CEPUIHO BBIITYCKAEMON
TEXHUKU, TAK U HOBENIIHNE Pa3pabOTKHU, BHEPEHHBIE
B IIPOU3BO/ICTBO.
BHUMaHUIO HOTPEOUTENIEN — HBIHEITHUX U
IIOTECHIIUAJIPHBIX — TEXHHUKHN HpOI/ISBO/ICTBa
C3A0 «PUJIMAIII> 661710 IPEACTABICHO CIECAYIOLIEE
060pYyIOBAHHE:
¢ VCTaHOBKA KONTIOO6MHIOBAsI MK30T-50
(ITaccu — 10x10. MaKcC. TArOBOE YCUIUE UHKEKTOPA —
36 200 kr'c. Tuametp I'T — 10 50,8 MM);

¢ VYcraHoBKa KOATIO6UHTOBASI MK30T;

e VcraHoOBKa KOATIOOMHTOBasS MK10T;,

e VcraHoBKa a30THAs1 A300;

e VYcranoska a3oTHasA A100 (B 6104HOM UCIIOTHEHUN);

%)
=
)
5
y
S
o
A~

oil recovery. This combination requires up-to-

date, reliable and high-tech equipment. The key
factor here is the effective cooperation between a
company and FIDMASH. As a result, equipment was
successfully applied for combination of acid and
proppant fracturing technologies. Mr. P.S. Demakin
also reported on technology of fracture height
limitation, using two-packer assembly for fracturing,
new fracturing process fluids and other innovations,
that are implemented in LeninogorskRemService
LLC that is the most advanced fracturing company in
Russia.

Manager of Enhanced Oil Recovery section in

State Production Association «Belorusneft> Mr.

A.N. Kobets made a report on Equipment set

for installing logging cable inside the coiled
tubing string which was developed by association’s
specialists. This is a high-demand equipment
because logging service market is growing fast. In
this respect strategic report by First Vice-president of
EuroAsian Geophysical Society — EAGO, member of
the Editorial Board of Coiled Tubing Times Journal,
Mr. VV. Laptev on “Russian geophysical market
on the way to consolidation and development”
attracted a great interest from the audience. Mr. V.V,
Laptev provided detailed characteristic of Russian
geophysical market, its keynotes and developments
priorities.

Representatives of RIAT and Minsk Wheel Tractor
Plant OJSC reported on chassis for machinery.

Business Director of Tekhnostroylizing LLC
and Vice-President of energy companies affairs in
insurance company «Energogarant», Mr. RY. Igilov
described how present-day financial instruments
help purchase expensive equipment for oil and gas
service and gain confidence in its safeguarding in
his reports Investment projects in oil and gas
industry in 2016-2017 and Complex insurance
for oil and gas companies.

The topic of information support of high-tech oil
and gas service was described by the Editorial Board
team of scientific and practical Coiled Tubing Times
Journal.

The Consumer Conference ended with FIDMASH
exhibition with equipment show that included
commercial machinery models and up-to-date
developments that were implemented in production. ’
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e VYcraHoBKa HACOCHas H2501;

¢ VcranoBka HacocHas H504;

*  VCTaHOBKA r'paTaniioHHas MH25;

e TlynbT yIpaBaeHUSA KOITIOOMHTOBOU
YCTAHOBKOU C HOBBIM ITOKOJIEHUEM KOHTPOJIBHO-
perucrpupyiomero komiuiekca CKP43-20 u CKP45.

Bes ara TEXHHMKA U3TOTOBJIEHA I10 33KA3aM
KOHKPETHBIX KOMOAHUM, YCTAHOBKU OKPAIIIEHBI B UX
KOPHOPATHUBHBIE LIBETA U CKOPO OYAYT OTIIPABJIEHBI
HOTPEOUTEAM.

V4aCTHUKHU KOH(PEPEHITUH TOAETUINCE CBOUM
MHEHHEM 00 YBUJEHHOM U YCJIBIITAHHOM C PEAAKIIHAEH
HAIIEero JXypHaJd.

C.A. CMHPHOB, 3AMECTUTEND JUPEKTOPA —
rnaBHBIA HHXKeHep [1P «Kybanbereopusmuka»

OO0 drasapom reopecypc»: «<B Mmupe ectb BCEro
HECKOJIBKO IPOU3BOJUTENEN OOOPYAOBAHUSA IS
BBICOKOTEXHOJIOTUYHOI'O HE(PTEra30BOI'O CEPBUCA,
MNPOAYKLHIO KOTOPBIX MOXHO OXAPAKTEPU3OBATD KAK
OTIIMYHYIO IO COOTHOLIEHHIO <«L1€HA — KAYE€CTBO>.
C3A0 «DHIMAII» OTHOCUTCSA UMEHHO K HUM».,

J.B. ITaBIIOK, 3aMECTUTEID JUPEKTOPA 1O
cepsucy OOO «fOr CieniCepBuC»: «fI BIEpPBBIE HA
[Torpeburenbckor KoHdepeHnuu C3AO «PHIMAIII.
BpICTaBKa O4Y€Hb KJIMEHTOOPHUEHTHPOBAHHAS,
HAaNpPaBJIEHHAA HA 3aIIPOCHI NoTpeduTenei. Her
COMHEHUI B TOM, YTO NPEAIPUATHE CTABUT CBOCHU
ebI0 3(PPEKTUBHYIO PA6OTY C NOTPEOUTENSAMU, U B
TOM, YTO 3TO CTPATET US>,

C.M. Ky3y®0, Ha4aJIbHUK CJIy>KObI BHEIITHET'O CEPBHCA
YITHIInPC I'ocypapCTBEHHOI'O IIPOU3BOACTBEHHOTO
o6 periHeHu «benopycHe@Th»: «Hama generanus
6arogaput komnaHuo «PMJIMAI» 32 mpUIanieHue
Ha KOH(PEPEHITNIO, KOTOPAS ABIAETCA IOKOMOTUBOM
BHEJIPEHU HOBOU TEXHUKU. MBI CMOTPUM, YYUMCH,
TEPEHNUMAEM OIIBIT KOJLIET, IEJTUMCA CBOUMU
JOCTUKEHUAMU. 3/1€Ch, HA BBICTABKE, IPEACTABICHA
KOJITIOOMHI'OBAs YCTAHOBKA, U3IOTOBJIEHHAS I10 3aKA3Y
KOMITAHUH «YKPIr'a3/lo0blua». DTa KOMIIAHUS OO'bSIBUIA
Tenep Ha 100 06'bekTOB I'PIT, B KOTOPOM y4aCTBYET
«benopycHedTh>. Hageemcs BBIMIpaTh TEHIEP U
OBITH 3a/JCICTBOBAHHBIMH B TOM AMOUITHO3HOM
MEXYHAPOJAHOM IIPOEKTE. ByZieT CMUMBOIMYHO, ECJIN
YCTAHOBKA, KOTOPYIO MBI 3/1€Ch BUJITUM, CTAHET OCBAUBATD
CKBAXUHBI ITOCJIE onepanni I'PIT, BITOIHEHHBIX
«benopycHe@TBIO» C IOMOIIBIO (PJIOTA, TAKXKE ’
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The following equipment was presented by

FIDMASH to all current and future consumers:

* Coiled Tubing Unit MK30T-50 (Chassis — 10x10.
Maximum injector pull capacity — 36 200 kg'f.
CT diameter — up to 50,8 mm.);

» Coiled Tubing Unit MK30T;

* Coiled Tubing Unit MK10T;

* Nitrogen Unit A300;

* Nitrogen Unit A100 (skid-mounted);

* Pump Unit H2501;

*  Pump Unit H504;

* Hydration Unit MH25;

* Coiled Tubing Unit control panel with new-
generation registering systems SKR43-20 and
SKR45.

All this equipment was manufactured for specific
companies, units are painted in corporate colors,
it will soon be delivered to consumers.

Conference participants shared their opinions
on what they saw with the editorial board of our
magazine.

Mr. S.A. Smirnov, Deputy Director — chief
engineer in production branch Kubangeofizika,
Gazprom georesurs LLC: There are very few
manufacturers of equipment for high-tech oil
and gas service with a perfect quality-price ratio.
FIDMASH is one of them.

Mr. D.V Pavlyuk, Deputy Director for Service in
Yug SpecServis LLC: It is my first participation in
FIDMASH's Consumer Conference. The exhibition
was customer-focused and oriented to consumer
needs. There is no doubt that the company is aimed
at the effective cooperation with consumers, this is
astrategy.

Mr. S.M. Kuzub, Head of External Service
Department in State Production Association
«Belorusneft>: Our delegation thanks FIDMASH for
the invitation to the conference which is the key
driver of the implementation of new equipment. We
examine, learn, adopt experience from our colleges
and share our achievements. Here, at the exhibition,
FIDMASH presented coiled tubing unit that was
manufactured for Ukrgazdobycha. This company
invited to tender for 100 fracturing operations.
Belorusneft is a tender participant. We hope to
win this tender and be involved in this ambitious ’
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Fidmash.

KAYECTBO
M HAOEXHOCTD

- OBOPYAOBAHME ONA PN

- YCTAHOBKM KOJITIOBMHIOBBLIE

- YCTAHOBKM LEMEHTUPOBOYHBLIE
- YCTAHOBKW HACOCHBIE

- YCTAHOBKW A3O0OTHBLIE




n3rotroBacHHOro C3A0 «OHUIMAIL.

I1.C. IleMaKHH, HA4aJIbHUK 11€Xa TEXHOJOTUYECCKUX
pa6ot OO0 «TarpaC-PemCepsuc» — OO0 «JIECHUHOT'OPCK-
PemCepBuc»: «<Bce MammnHbl JOCTOUHBIE, KDACUBBIE.
3HaeM, KaK XOPOIIH OHM B 9KCILTyaTanuu! OCO6EHHO
MOHPABUJIACh HOBAS TUPATALIOHHAS YCTAHOBKA.

OHa HEMHOT'O OTJIMYAETCS OT TOH, HA KOTOPOH paboTaem
MBI, HO TaK U JIOJIKHO OBbITh, TOTOMY YTO HOCJIEYIONIEE
BCET/[a COBEPIIEHHEE IPEABIIYIIETO. B 11€I0M MBI OU4€HbB
JIOBOJIbHBI KOH(DEPEHITUEN 1 BBICTABKOM».

E.B. CamMOypOB, 3aMECTUTEIb [TIABHOT'O MHKEHEPA —
HavgaabHUK cnyx6bl THKT, 3AO CIT «MeKaMuHedTb>:
«Briewatgonmas BpICTaBKa. MHOro HoBoro. CMOTpyuM
BHUMATEIBHO — U €CTh HA YTO IIOCMOTPEThH».

A.C. Jo0OHA, 3AMECTUTE/Ib HAYAILHHUKA SKCIIE U
no 'HKT I1® «Kyb6anbsreogusnka» OOO «asnpom
reopecypc»: «Breuarimna 300-KyOoBast a30THAS
ycraHoBka st I'PTL. Takas MammHa OCTPO BOCTPEO6OBAHA
PBIHKOM. Yl HOBBIY ITyJIBT YIIPaBiIeHU KOMILIEKCOM THKT
O4YEHDb TOHPABUJICA — YAOOHBIIN, SPIrOHOMUYHBIL.

A.M. 30T0B, m1aBHbIH reosor OO0 «TarpaC-
PemCepsuc» — OO0 «JlennnoropckPemCepsuc»:
«O60pyI0BaAHNE UHTEPECHOE. [IOHPABUINCH YCTAHOBKH,
NpeIHA3HAYEHHBIE 111 YKPAUHBL [10 3aKa3y Hamen
KOMIAHUM TOXKE B HACTOAIIEE BPEMS U3TOTABINBAETCS
WHTEPECHOE OOOPYIOBAHHE — HACOCHAA YCTAHOBKA
MaJIO¥ TPOMU3BOJUTENBHOCTH A1 MATPHUYHBIX
06paboTOK (KUCIOTHBIX OI13), T.€. /I IPOBEAECHUA
ONePAIMUA HIKE IABIEHU PA3PHIBA. DTO OYEHD
MEPCIEKTUBHAA TEXHOJIOIUA — U OOOPYAOBAHHUE JIJIA €€
OCYIIECTBIEHUA — IS JOOBIYU TPYTHOU3BIEKAEMBIX
34I14COB B KAPOOHATHBIX KOJUIEKTOPaX. Hame
060pyAOBaHNE OYJET 'OTOBO B KOHIIE UIOHS. Bee BHUIbI
MAIINH, [IPEJICTABIEHHBIE HA 3TOU BBICTABKE, OYAYT
0643aTEJIbBHO BOCTPEOGOBAHBI POCCUMCKHUM PBIHKOM!»

A.B. HOBHYKOB, JupeKkTop KpacHosspcKkoro ¢puinana
3A0 «BBT-BocTok»: «Bce OueHb IOCTOMHO, KPACHUBO,

CHUMIIATUYIHO CMOTPHUTCA. Ha,ELCIOCb, YTO B 9KCILIyATAITNU ’

international project. It would be remarkable if unit
presented here carried out well stimulation after
hydraulic fracturing performed by Belorusneft with
a fleet that was also manufactured by FIDMASH.

Mr. P.S. Demakin, Director of production
workshop in TagraSRemServis LLC — Leninogorsk-
RemService LLC: All machinery is worthy and
beautiful. We know how good it is when in
operation! New hydration unit attracted our special
attention. It is slightly different from the one we
operate, but it is the way things are, the future will
always be better than the past. Generally, we are very
satisfied with the conference and the exhibition.

Mr. E.V. Samburov, Chief Engineer Deputy —
Head of Coiled Tubing Department in MeKaMineft,
joint-venture company: Impressive exhibition! There
is a lot of new equipment. We watch closely because
there is a lot to watch at.

Mr. A.S. Dolbnya, Deputy Director for Coiled
Tubing in Gazprom-georesurs LLC, production
branch «Kubangeofizika»: 300-cubic-meters
nitrogen unit for fracturing was very impressive.
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OYZET TAK 5K€ XOPOIIO, KAK BBIITIAAUT. UHTEpEeCHA
ycranoska MK30T-50. {1 ee y2ke OTMETHII HA BLICTABKE
«Hedrreras-2016» B Mockse. bapaGaH yBeIUYCH, 4TO
AIBJIIETCS OOJIBIINM IIJIIOCOM. Bojiee MOITHBIN MHKEKTOP,
YTO BCEJISIET CMEIbIE Haae K Abl. OGHOBICHHAS KAOUHA.
[IpsaMO pagyeT rn1a3! YCOBEPIIEHCTBOBAHHASA MAIIINHA
npuobpena emie 60see JOCTONHBIN BHJI. OHA MHE OYEHb
THOHPABUJIACDH.

K.B. JyOMHYHK, HAY2TbHUK GIOPO MPOAYKTOBOT'O
maprkeTuHra M3KT: «OueHb HHTEPECHO, HATJISI/THO,
MO3HABATEIbHO. VICIBITBIBAIO TOPJAOCTD, YTO TAKAS
MOIIIHASI TEXHUKA CMOHTHPOBAaHA Ha maccu M3KT.

5 o4eHsb paji, 4TO y MEHS 3/1€Ch €CTh BO3MOXHOCTD
YBUZETD 3TO OOOPYAOBAHUE BOOYHIO, BCE PACCMOTPETD,
HOAHATHCSA B KAOUHY, TPUKOCHYTHCS K IPEJMETY HAIINUX
JAJIBHEUIITNX PA3PAOOTOK.

C.A. Kyp3HH, [NTaBHBIN MEXAHUK TaMITIOHAKHOI'O
yIpasieHUsa [OCy1apCTBEHHOTO TPOU3BOJICTBEHHOTIO
obbeguHeHNs «benopycHedTh»: «B «benmopycHed >
IKCILTyaTUPYETCSA MOJTHBIH CIIEKTP OOOPYIOBAHUA,
KOoTOpOE BhITYCKAET «PMIMAIT»>. ¥V HaC B TAMIIOHA>KHOM
VIIPABJIIEHUH, B YACTHOCTH, OOOpyAoBaHue a1 ['PIT.

B TOM 4HCIIE «COTBIE» HACOCHBIE YCTAHOBKHU. 3/1€Ch
NPEACTABJIEHA «TPEXCOTAA», 11 OONbIEOOBEMHBIX I'PIT.
OHa MHE OCOOEHHO ITIOHPABUIIACH>.

JI.B.JIaniTeB, reHepanbHbIit JupekTop OO0 «HoBTek
HOBBIE TEXHOJIOTUW»: «BBICTABKA BIIEYAT/IAET. 31€CH
NPEJCTABIEHA PA3HOOOPA3HAA TEXHHUKA — TEXHUKA
KOJNTIOOUHTOBBIX (DJIOTOB U (p/1IOTOB I'PTD>.

B.B.JIanres, 11ePBbIN BULIE-TIPE3UJECHT
EBpO-A3MaTCKOrO re0(pU3UIECKOro OOIECTBA:
«JIprCOEeTNHAIOCH K BBIIIECKA3AaHHOMY. Bee 310pOBO.
Breuatnser, uro C3A0 «OPMJIMAIIl» 0CBOMUJIO B
MPOU3BOACTBE NPAKTUYECKHU ITOJIHBIN AHCAMO/Ib MAIITUH
st TPIT u THKT. M caHKUIMYM HaM TeNEpb HUIIOYEM >

P.A. IrnjioB, KoMMep4YeCcKuii fupekrop OO0
«JeXHOCTPOMIN3HUHI»: «3aMEYATEIIbHBIN €3KETO/IHBIA
CUMINIO3uyM! MBI TPDAJUIIMOHHO B HEM YY4ACTBYEM.
«DUIMAII» ueT B HOI'Y CO BDEMEHEM, BHEIPSIET
BBICOKHE TEXHOJIOTUH B HE(PTETA30BBIIN KOMILIEKC U HE
YCTAET IIPOI'PECCUPOBATD. 3AECH MBI HAOIIOJAEM HOBBIE
Pa3pabOTKU — TSKEITYIO KOJITIOOMHIOBYIO YCTAHOBKY
MEK30T-50 Ha 3aHIDKEHHOH paMe C YBETUYECHHBIM Y37I0M
HaMOTKHU 5500 M, 2a30THYIO YCTAHOBKY A300, TaKkxXe
YHUKAJIBHYIO, HOBYIO HACOCHYIO YCTAHOBKY... YK€ O4EHD
MHOTO JKEJTAIONUX UMETD TAKYIO TEXHHKY Y CEOA B ITAPKE.
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This is a high-demand machinery. We also liked new
control panel for coiled tubing unit — convenient
and ergonomic.

Mr. A.M. Zotov, Chief Geologist in
TagraSRemServis LLC — LeninogorskRemService
LLC: The equipment is attractive. We liked units
manufactured for Ukraine. We also ordered an
interesting equipment — low-capacity pump unit
for matrix acidizing (acid bottomhole treatment),

i. e. for operations under pressure lower than
fracturing pressure. This is a very perspective
technology and equipment for production from
unconventional carbonate reservoirs. Our equipment
will be manufactured in the end of June. All types of
machinery presented at this exhibition will definitely
be in demand at the Russian market.

Mr. A.V. Novichkov, Director of Krasnoyarsk
branch of BVT-Vostok: All looks worthy and
beautiful. I hope it will be as good in operation as
it looks like. Unit MK30T-50 is interesting. I noticed
this unit at the exhibition «Neftegaz-2016» in
Moscow. Reel diameter is increased that is a good
advantage. Injector with a higher capacity raises
good expectations. Upgraded control cabin looks
good! Improved unit appearance became more
presentable. I liked it very much.

Mr. K.V. Dubinchik, head of production
marketing bureau in Minsk Wheel Tractor Plant
(MWTP): Very interesting and informative. I'm
proud that such a powerful machinery is mounted
on MWTP's chassis. I'm glad I got an opportunity to
see this with my own eyes, examine everything, enter
control cabin and take a closer look at the subject of
our further development.

Mr. S.A. Kurzin, Chief Mechanic of Plugging
division in State Production Association
«Belorusneft»: Belorusneft operates a wide range of
equipment which was manufactured by FIDMASH.
In particular, Plugging division operates fracturing
equipment including «one hundred» pump units.
«T'hree hundred» pump unit for large-volume
fracturing, that was presented here, attracted my
special interest.

Mr. L.V. Laptev, Director of NovIek New
Technologies LLC: Impressive exhibition. A wide
variety of machinery and equipment for coiled
tubing and hydraulic fracturing fleets was presented.




He COMHEBAIOCH, YTO JaHHAA BBICTABKA IIOJIY4YUT
IIPOAOJIKEHUE B BUJE 3AK/IIOYEHHBIX KOHTPAKTOB.
A.A. KHMpCcaHOB, KOMMEPUYECKUH JUPEKTOPD
OO0 «Dpak [IpOMHXUHHUPUHT»: «C TEXHUKOU
npousBoacTsa C3A0 «PHUIMAIII> g TIO3HAKOMUJICH
B 2002-2003 rogax, Korja npenpusaTUE €ie TOIbKO
BBIXOZIMJIO HA PBIHOK U JI€JIAJI0 IIEPBBIE [IOCTABKU
koMIiaHuu «I1lmomobeprke». CerogHs s1 yoequiacs B
TOM, YTO Ka4€CTBO IIPOU3BOJACTBA IOAHAIOCH HA

BBICOYAHNIIINI YPOBEHB. JJOOABIIO — HA MEXKYHAPOIHBIH.

He 6y1y CKpBIBATh, B HEJJAJICKOM I POIIJIOM 51 ObLII
SIPBIM CTOPOHHUKOM OOOPYZIOBAHUSI UMIIOPTHOI'O
pou3BOACTBA. HO 371eCh U TEneps 51 HE BUXKY ITIOBOJA
06PAIATHCS K 3A11a/THBIM IIPOU3BOIUTEIISIMY,

AHAJMTHYECKAA I'PYIIIA JKypHaaa «<Bpemsa konrro6unra. Bpems I'PID»

Mr. V.V. Laptey, First Vice-president of EuroAsian
Geophysical Society: I'm agree with all of above
mentioned. It's great. I was impressed that FIDMASH
is capable to manufacture almost full range of
machinery for coiled tubing and hydraulic fracturing
operations. Now we shouldn't care about sanctions!

Mr. R.Y. Igilov, Business Director of
Tekhnostroylizing LLC: Remarkable annual
symposium! Traditionally we take part in this event.
FIDMASH is an up-to-date company that implements
high technologies in oil and gas industry and keeps
making progress. New developments are presented
here — heavy class coiled tubing unit MK30T-50 on a
lowered truck frame with increased CT reel 5500 m,
nitrogen unit A300 and new unique pump unit.
There have already been a lot of companies that
want to order these units. I have no doubt that this
exhibition will provide new contracts.

Mr. A.A. Kirsanov, Business Director of Frac
ProEngineering LLC: I got acquainted with
FIDMASH's equipment and machinery in 2002—-2003,
when the company was a newcomer to the marker
with the only consumer that was Schlumberger.
Today, I'm convinced that FIDMASH's production
quality has risen to the highest level, to the
international level. Frankly speaking, not long ago I
supported foreign manufacturers. But now I don't see
any need to deal with western manufacturers.

Analytical group, Coiled Tubing Times. Hydraulic
Fracturing Times
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[TEPCITEKTHBDI

Hedghmo 6cezoa 6 uemne?
Will Oil Hold in Price?

JTHOI M3 OCHOBHBIX TEM JJUCKYCCUH B
PaMKaX ITIABHOU IJIEHAPHOU CECCUU
«Poccus 1 IEHTPBI QHEPTETUYECKOTO
BJIMSHUSA: TUBEPCU(PUKALINS B YCIIOBUAX KECTKONU
KOHKypeHIuu» [II HaltmoHaIbHOTrO HE(PTETA30BOT'O
(dopyma CTaI0 O6CYKACHUE JUHAMUKY LIEH HA HEPTD.
ITponuIO NOYTH /1B TOJA C TOT'O MOMEHTA, KAK
MHPOBBIE LIEHBI HA HE(PTh HAYAJIN CTPEMHUTENIBHOE
cumxenue. B siaBape 2016 roia OHU OIIYCKAIHUCh
JIO 27 IOJIIAPOB 32 6apPEJIb — T.€. MEHBIIIE YEM 32
rOfi CHU3HUJIMCD B YETBIPE Pa3a. BOCCTAaHOBIIEHUE,
HAa KOTOPOE MHOTI'ME PACCUYUTBIBAIIH, 3ATAHYIOCh.
DKCHEPTHI KOHCTATUPYIOT, YTO CTOJIb 3ATAXKHOM
KPU3UC IPOUCXOAUT BIEPBLIE 34 TOCIEAHUE 45 JIET.
B ¢BA3M € maJicHUEM 1IEH Ha HE(PTb CHU3HUINCH
MHBECTHULIMU B OTPpacu. B 2015 rogy no KpynHenmmum
KOMITAHUAM MHPA OHH YIIAJIU IIPUMEPHO HA
15—-40%. B 2016 rof1y 0:KU/JACTCS CHUKEHYE Ha
eme npuMepHo 10-30%. Ho TeM He MeHee OTpacCiib
NPOAOJIKAET PpaboTaTs. [Tpomnunsiii, 2015 rog nokasa,
4TO NPEAJIOKEHNE HA PBIHKE BEIPOCIIO OOJIBIIIE, YEM
cpoc. ITpeokeHue BBIPOCIO NPHUOIU3UTEIBHO
Ha 2,2 MUIH 6appenier B CyTKH, TOTIa KaK CIIPOC —
BCETO Ha 1,2 MJIH. OTH HUMPBL CBUJETENBCTBYIOT, UTO
JInCcHanaHC BCe 6osiee yCyryoIsieTCs U IPEJIOKEHUE
MPEBBIIIACT CIIPOC NPUOIUZUTENBHO HA 1,5 MIIH
Gappernei B CYTKH.

Kax nogedym ceo6:a uenst na nepmo
6 0003pumom oyoyuem?

ByKBaJIbHO HAKAHYHE IVICHAPHOM CECCUU, O
KOTOPOM 371€Ch UZIET PEYD, IPOBAJIMIUCH IIEPETrOBOPDI
HEPTAHBIX SKCIIOPTEPOB B JIoxe. FIX HETATUBHBIE
UTOTY IPOKOMMEHTHUPOBAJIN ABTOPUTETHBIE
AHAJIMTUYCCKUE ATCHTCTBA.

AHanuTuku Goldman Sachs He OKHJAIOT B
OnmrKarimeM 6yaymeM pocTa HePTEROObIYHU B
Opranusanuu CTpaH — akcnopTepos HedTH (OITEK).
[To X MHEHUIO, B TPeTheM KBapTase 2016 rosa He
HCKJIIOYUEH JI2Ke HE(PTAHOU Ae(PUIUT. DKCrIEPTHI JBC
Energy nosyiaraior, 4to «Heyja4a B JIoxe He IIOJBEPIrHET
PBIHOK 3HAYHUTEIBHOMY CHUXKEHHIO, ECJIU TOJIBKO
PUTOPHKA OOCYK/AEHUI IOCJIE BCTPEYU HE TOJJONBET
MAC/Id B OTOHb».

EcTb 1 MeHee paloCTHBIE IIPOrHO3bL. CIIEUAINCThI
Barclays cuuTaiot, 4To BO BTOpOM mnosmyroguu 2016-ro
HedTh Brent 6y1eT CTOUTD B CpeiHeM 36 0IIAPOB 32
6appesb. OHM NPEAYIIPEKAAIOT: TPOBAJ JOXUUCKUX

il price fluctuations have become one of the

major issues under discussion during the

main plenary session “Russia and Energy
Influence Centres: Diversification in Terms of Tough
Competition” of the III National Oil and Gas Forum.

It has been almost two years since the global oil
prices started their sharp decline. In January 2016
they slid to $27 per barrel, which means that the
prices became four times lower over less than a year.
The expected recovery appears to have been taking
too much time. According to experts, it is the first
protracted crisis for the recent forty-five years.

The slumping oil prices have led to the cutting of
investments in the sector. In 2015, they went down
by approximately 15 to 40 per cent for the major
companies throughout the world. Another 10 to
30 per cent downfall is expected in 2016. However
the sector keeps going. The last year 2015 showed that
growth in supply exceeded the demand growth. The
supply grew by approximately 2.2 mln barrels per day,
while the demand growth was only 1.2 mlIn. This is
a sign of a still increasing imbalance, with the supply
exceeding the demand by approximately 1.5 min
barrels per day.

What tendency will the oil prices
show in the foreseeable future?

Just before the above mentioned plenary session
oil exporters failed the negotiations in Doha, and
the reputable analytical agencies have made their
comments on the negative results.

Experts from Goldman Sachs have no expectations
for oil production to grow in the near future within
the Organization of Oil Exporting Countries (OPEC).
Moreover, they don’t think it unlikely to see oil
shortage in the 3rd Quarter of 2016. Experts from JBC
Energy believe that “failure in Doha is not going to
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IIEPETOBOPOB B OUEPENHON Pa3 yOEeAUI THBECTOPOB
B HeCcnocO6HOCTH OITEK CTabUIN3UPOBATH PHIHOK.
ITo panabpIM MarketWatch, MHOrME aHAJTUTHUKU
MEPECMATPUBAIOT CBOU IPOTHO3BI M HE UCKJIIOYAIOT B
Omkariiee BpemMs HOBOI'O MaIcHUS 1IEH /10

30 1OIAPOB 32 6APPEIIb.

Ox0 [I0X1 BUTAJIO B 34JI€ IIJICHAPHOU CECCUU, B
Ka4ECTBE MOJIEPATOPA KOTOPOH BBICTYIAJI MUHUCTP
3HepreTuku Poccurnickon epepanu AJIEKCAHAP
HoBaK, y4aCTHUK JOXUHUCKUX NTIEPETOBOPOB.

OH 06paTHUJICS K y9ACTHUKAM JJUCKYCCHUH C BOIIPOCOM:
«KaKOB Balll IPOrHO3 O JUHAMHUKE HE(PTAHBIX IIEH HA
OmyKame Tpu roga’»

ITo MHEHUIO 3AMECTUTEIA IIPEACENATEIIA
npaBuTENbCTBA PO Apkagma JIBopkoBuda, Poccrn
«HE HY>KHBI LIECHOBBIE TOTPACEHM S, HAM HY>KHA
OTHOCHUTEBbHASA CTAOUIBHOCTD IS HAJIEXKHOTO
CHAOXEHU SHEPTOPECYPCAMH, HA 3TO HALIEIEHA
Halla IoJUTHKA». [Ipu a1OM Poccusd npusbiBaeT
WHOCTPAHHBIX TAPTHEPOB «OCTABUTH B CTOPOHE
MOJIMTUYECKUE AMOUIIUH, HE UMEIOITE HUYETO
O6IIETO € 6J1IArONOyIueM JIIOJeN». I1o cnoBam
JBOPKOBUYA, CETOAHA MPABUTEIBCTBO PACCMATPHUBAET
CaMBI€ PA3HBIE CLIEHAPUH MUPOBOU HEPTAHOMU
KOHBIOHKTYPBI — OT 25 710 50 1O/1I1apoB
32 6appes.

MuHHCTP HEPTAHON U TOPHOPYIHOM
MPOMBIIIEHHOCTH bonmuBapruaHcko Pecriyonmkn
Benecyana Dyaxoxuo geab IIHHO, TAKXKe
YYAaCTHHK IIEPETOBOPOB B JI0OX€E, HA3BAJI B KAYECTBE
MIPe/oaaraeMort reHs 60—70 10/U1apoB 32
Gappeb U BBICKA34J1 PEKOMEHIALINIO YCTAHOBUTD
06'bEM IPOU3BOACTBA HA OJHOM YPOBHE C
LEJIBIO COKPAIIEHUA PA3PBIBA MEXK/Y CIIPOCOM U
NPEIIOKEHUEM.

IMpesuzpenT koMmnanuu <JIYKOMJ> Barar
AJIEKIIEpPOB OTMETUIL, YTO «HAILYITAHO JJHO 1IEHBI
Ha HEPTD. DTO ObLIN 27—-28 JOIAPOB 32 OAPPEIID.
MBI OT HET'O OTTOJKHYJIMCh, U HAd CETOHANTHIOIO
neny B40—-42 nonnapa 3a 6appeiib HE ITOBIIHSLIL JAKE
CPBIB IIEPETOBOPHOIO polrecca B Jloxe. Mbl IIPONIIn
LIEHOBOI KPU3HC U B HACTOAIIEE BPEMA HAXOJAUMCH
HA YPOBHE LIEHBI, KOTOPAS O3BOJIAET HEPTAHBIM
KOMITAHHUAM JIEJIATh UHBECTULIMU». AJIEKIIEPOB HE
OYEHD BEPUT «B UCKYCCTBEHHOE PErYIMPOBAHUE
IIEH HA PBIHKE», HO TITYOOKO y6exaeH, ato 2016
roj 6yZieT 3aBePIIEH C LIEHOM NPUGIU3UTENBLHO 50
JIOJIIIAPOB 32 6APPEJIb, A YKE CO BTOPOU ITOJIOBUHEI
2017 roga CTaHET 3AMETEH JOCTATOYHO JUHAMUYHBIN
POCT LIEHBI, «CBA3AHHBIIN C POCTOM CIIPOCA HA HAIILY
IIPOAYKIIHIO U COKPAIEHUEM €€ IIPOU3BOJCTBA».
«PBIHOK BC€ K€ JOIDKEH CaM (POPMUPOBATD LICHY,
KOTOPA2s IIO3BOJIUT IIPOU3BOJANUTEIO IIPOU3BOAUTD,

A OTPEOUTEIO — IIOKYIATh. YBEPEH, YTO, HECMOTPSI
Ha CHIDKEHME, 9KOHOMUKA BBIIEPIKUT», — OTMETHII
AJIeK1IEpOB.

result in a significant weakening of the market, unless
the discussions following the meeting add fuel
to the fire”.

There are also less optimistic forecasts. Experts from
Barclays claim that in the second half of 2016 Brent oil
price will be 36 dollars per barrel. Their warning is that
the failure of Doha negotiations is another evidence
for the investors that OPEC is unable to stabilize the
market. According to MarketWatch various analysts
reconsider their forecasts leaving open the possibility
of a new oil price drop to 30 dollars per barrel.

The Doha meeting echoed in the room of the
plenary session, its moderator being Aleksandr
Novak, the Minister of Energy of the Russian
Federation and the member of Doha negotiations.
He asked the participants, “What is your forecast for
oil prices for the further three years?”

Arkady Dvorkovich, Deputy Prime Minister of
the Russian Federation, believes that Russia “seeks
not price-related disruptions, but relative stability
to ensure reliable energy supply, which stability is
the main target of our policy”. In addition, Russia
asks its foreign partners “to put aside their political
ambitions which have nothing to do with the well-
being of the population”. According to Dvorkovich,
the Government is currently reviewing a variety of
scenarios for the worldwide oil market, from 25 to
50 dollars per barrel.

Eulogio del Pino, Oil Minister and President of
the Venezuelan state oil company PDVSA, who also
took part in Doha negotiations supposed the oil price
to be 60 to 70 dollars per barrel and recommended
establishing the same production level in order to
close the gap between demand and supply.

Vagit Alekperov, President of OAO Lukoi,
emphasized that “the oil bottom price has been
reached. It turned out to be 27-28 dollars per barrel.
We managed to move away from it and the current
40-42 dollars per barrel remained unchanged even
in view of the failure of Doha negotiations. We are
past the price crisis and today’s price level allows
oil companies to make investments”. Mr. Alekperov
is skeptical about “the artificial control of market
prices”, but he is firmly convinced that by the end of
the year 2016 the oil price will be about 50 dollars
per barrel, with its strong growth in the second
half of 2017 connected with a growing demand for
our products and decrease in production. “It is the
market that should be the main pricing mechanism
establishing prices which allow the producer to
produce and the buyer to buy. I am sure that the
economy will survive the reduction”, claimed
Mr. Alekperov.

Imogen Hatcher, President of Platts, considers the
equilibrium oil price to be 60 to 70 dollars per barrel.

Alexander Korsik, President and Chairman of the
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MpakTmnyeckn Bce KONerm Cownmcb BO
MHeHWU, 4To K KoHuy 2016 roga LeHa Ha
HedTb OyaeT oT 40 o 50 gonnapos. 3a
Oapperns.

HmopxeH Xaruep, IPE3UICHT AT€HTCTBA
Platts, Ha3BaJ1a B KAYE€CTBE OXKM1aeMoro B 2016 rogy
YPOBHsI PABHOBECHOI 11eHbI 60—70 OJUTapOB 32
6appenb.

IIpesupent u nipeacenaress npasiaenus AHK
«bamHeTr> ATexkcanap Kopcuk cuutaer,
4TO JJABATh IIPOTHO3BI — JIEJI0 HEOIATOJAPHOE.

«B rexadpe 2013 roja 0jHA U3 BEAYIIUX MHUPOBBIX
KOHCAJITUHT'OBBIX KOMIOAHU NIPE/ICTABIIIA IOKJIA],
B KOTOPOM I'OBOPUJIOCH O BIIUSIHUU CJIAHIIEBOU
pesommonuu B CIIA Ha 11eHbsl Ha HePTh. C y4eTOM
BCEX (PAKTOPOB B JJOKJIA/I€ ObLI CACTIAH IIPOTHO3:
65-145 nomapos 3a 6Gappesb. Bel BuauTe,

4TO NPOU3OILIO. LIEHBI BAPYT O6BATUINCH IO
COBEPIICHHO HEMOHATHBIM IPUYUHAM, KOTOPBIE
MBI TIOCT(AKTYM IIBITAEMCS IPUAYMATh. [IoaTOMY
MOI1 OTBET B OTHOIIIEHNH IPOTrHO34: HE 3HA10. HO
HE 71 IIPOTOKOJIA 51 6bI CKA34J1, YTO BEPIO B TO,
4TO IIEHA B 3TOM oy 6yzeT 1oy 50 0171apoB 32
Oappenb. A TaJIbIIIE )KU3Hb ITOKAXKET>.

IIpesupent PCIIIT Anexkcanap INNoxuH
CYUTAET, YTO OXKUJAAHUA [IEHDI BbIIE 50 JOIIAPOB
32 6appeb B HACTOSIIEE BPEMS JIMIIEHBI BECOMBIX
OCHOBAHMH, XOTS «€IIE HEJJABHO PABHOBECHOM
CYMTAIACH TIeHa 60—70 JOIIAPOB 32 6aApPETb»,
[IIoXWH COITIACUIICA C AJIEKIIEPOBBIM, YTO 1I€HA B
41-43 nosnapa ceropHs 6JU3Ka K PABHOBECHOI,
YUUTBIBAS, YTO OHA HE CPEATUPOBAJIA HA IIPOBAJI
IIEPETOBOPOB B Jloxe.

Anexcanap HOBaK IOABITOXNUI JJUCKYCCHIO:
«JIpaKTUYECKU BCE KOJUIET'H COIINCh BO MHEHUH,
9TO K KOHITy 2016 rojia rieHa Ha HeTh 6yieT
oT1 40 10 50 1oIapoB 32 6appeib, a B 2017 roay
NOJHHMETCS elnle BoIe. A 2018 o1 BOOOIIE MOXKET
CTaTb I'OZIOM AePUIIUTA HE(PTU U HEJOCTATKA
IIPEJIOKECHUH HA PBIHKE B PE3Y/IBTATE CHUKCHUS
WHBECTULUIL. MBI CMOTPHUM B 6yyIiee C
JIOCTATOYHBIM OITTUMHU3MOM, [IOCKOJIbKY BCE IIUKJIBI
KOI'JJa-HUOY/1b 3AKAHUYHBAIOTCS». ©

To mamepuanam 2aa6HOL NIAeHAPHOLL Ceccus
1l Hayuonansrozo negpmezai3oeo2o popyma

AHAIHTHYECKAS IPYIIIA 5Ky PHAIA
«Bpems koario6uHra. Bpemsa I'PII»
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Management Board of JSOC Bashneft, finds

it thankless occupation to make forecasts.

“In December 2013 one of the leading global
consulting companies presented a report on
the impact of the shale revolution in the USA
on oil prices. All things considered, the report
said that the oil price was expected to be 60 to
145 dollars per barrel. Now you see what has
happened. The prices came crashing down

for no obvious reasons which we are trying to
invent post factum. Consequently, my forecast
is that I can make no forecasts. However, if not
for the record, I would say that this year we will
have the price going up to 50 dollars per barrel. As for
the more distant future, we will have to wait and see”.

According to Alexander Shokhin, President
of RSPP, today there are no reasonable grounds to
expect the price to be above 50 dollars per barrel,
though “until recently the equilibrium price was
considered to be 60 to 70 dollars per barrel”. Mr.
Shokhin supported Mr. Alekperov in saying that the
current price of 41 to 43 dollars per barrel is close to
the equilibrium price given the fact that it has not
been affected by the failure of Doha negotiations.

To sum up the discussion, Alexander Novak said,
“Almost all colleagues are solid in the opinion that by
the end of 2016 the oil price will be 40 to 50 dollars
per barrel, and grow still higher in 2017. As for the
year 2018, it may turn out to be the year of oil shortage
and insufficient market supply resulting from the
investments being cut. We feel quite optimistic about
the future because sooner or later every cycle will
come toanend”. ©

Based on the main plenary session of the
1l National Oil and Gas Forum

Analytical group, Coiled Tubing Times. Hydraulic
Fracturing Times

P.S. Korza Bepcranca Homep, 2 MIOHA B BeHe COCTOAIOCh
3aceganue OINEK. Oxnianock, 9To CayJoBCKast ApaBUsl COIVIA-
CHUTCS1 HA OTPAHHUYEHUE JOOBIYN HE(DTH, €CJIU IOTOJIOK OyAET
OJHAT C 32 MJIH JI0 32,5 MJIH 6appeneii B IeHb. OTHAKO HA
3aceganuu OITEK o BBEIEHNH TOTOJIKA JJOOBIYH JOTOBOPUTD-
Cs1 HE y1AJIOCh, IIOCKOJIBKY YPOBEHD IIPOU3BOACTBA HEPTHU B
PpaMKax OPraHU3aLMU KPAHE HECTAOUIEH HA (DOHE TOT'O, KAK
HpaH npoo/pKaeT HapauBaTh O6'bEMBI JOObIYH, 4 JINBUA U
Hurepus UCHBITHIBAIOT IPOOIEMBI C HOCTABKAMHU.

Llena Ha HE(PTH MAPKHU Brent CMOIIA IEPEKUTD CEPbE3HOE
ucneIranue 3tum 3aceganuem OINEK. Eciim HakaHyHe HEro
KOTUPOBKHU IIPEOIOIIENN OTMETKY B $50 32 6appenb Ha (poHe
OXUJAHHH, TO IO €T0 UTOr'aM LieHA HAa HE(DTh O6BAINIACH
HIKe ypoBHs B $49 32 6appere. B 3ToM cuTyaliny Ha ITOMOIITb
KOTUPOBKAM Ipuiies ordyeT Munsnepro CIIA, cOrsmacHO KO-
TOPOMY OOBEM 3AITACOB CHIPOU HE(PTU B CTPAHE CHUIUIICA HA
1,4 mH 6appeeri. ITy6nKaysa OTYeTa BbI3BaJ1a OTCKOK 11EH
CHOBA BblIIEe OTMETKHU B $50 32 6appes.

[Nonyuaaercs, yTo 6e3aetictere OITEK nepekpbiBacTCs
COOOIIEHUSIMH O TOM, YTO OO'BEM MPEJIOKEHNS HA PHIHKE
He(PTH CHIDKAETCS IIPH PACTYILEM CIIPOCE.
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[TEPCITEKTUBBI MHTEJUIEKTYAJIU3ALINHA
HEDTEJIOBBIBAIOIINX CKBAYKWH

PROSPECTS FOR INTELLECTUALIZATION
OF OIL PRODUCING WELLS

N.3. ZTEHHCJIAMOB, 1.3. HCAEB, Y(hbuMCKH¥ rOCyAapCTBEHHBIN HE(DTAHOM TEXHHIECKHUI YHHBEPCHUTET

1. DENISLAMOY, I. ISAEYV, Ufa State Petroleum Technological University

VPOBEHB ABTOMATU3ALIMU CUCTEM COOPA U TOATOTOBKHU
CKBaKMHHOI NIPOJYKIINHY, 4 TAKXKE IPOEKTUPOBAHU S
U1 KOHTPOJIA PA3pabOTKU HEPTAHBIX MECTOPOXKIECHUH
3HAYUTEIBHO BBIPOC 34 IOCJIETHUE AECATD JIET.

B CKBAXXKUHHOM JOOBIYE HE(PTH UHTEJUIEKTYAINU3AL NS
CKBaKMH NPOUCXOAUT HE CTOJIb UHTEHCUBHO, U OCHOBHBIM
JOCTHUKEHHEM 34 3TOT IPOMEXKYTOK BPDEMEHH ABJIAETCS
YCIIEITHOE BHEJIPEHHUE TEPMOMAHOMETPUUECKON CUCTEMBI
(TMC) Ha CKBAXKWHAX, OO0PYJOBAHHBIX YCTAHOBKAMH
ANEKTPOLEHTPOOEKHBIX HACOCOB (YOLIH). JaTynuku
JIaBJIEHHNS U TEMIIEPATYPHI B COCTaBE KOoMILIekca TMC
BBIIIOJIHAIOT BAXKHBIE (PYHKIITUU OOECTIEYEHUSI PAOOTHI
YOI H B OIITUMAJIBHOM PEXHME, 4 10 IIOKA3AHUIO
JAaTYNKA TABJIEHUA MOKHO KOCBEHHO CYyJJUTh O
MOJIOKEHUH JJUHAMHYECKOTO YPOBHS XKUJKOCTH B
CKBakMHe. ECJIM BONPOCHI 0€30MaCHOM IKCILTyaTAl[UH
HOT'PYKHOT'O 3neKTpoasurarensa YOI H permenst

BECHMA YCIIEITHO C ITOMOIIIBIO TOCTOSHHOI'O KOHTPOJIA
MOPOT'OBBIX BEJIMYUH TEMIIEPATYPHI MACJIA B KOPITyCE
JIBUTATEJIA, CUJIBL U YACTOTBI TOKA ANIEKTPOITUTAHUSA

[T, TO IMHAMWYECKUI YPOBEHD JKUJIKOCTHU B CKBAKHHE
onpesensaeTcsa Ha HE(PTAHBIX IPOMBICIAX IIPUMEPHO TAK
Ke, Kak 1 20—-30 et Ha3aa. C MOMOIIBIO HIEPEHOCHBIX
IpUOOPOB CEMENCTBA «MUKOH» WIIH «CyAOC» C YCThS
CKBaKMHBI CO3/JA€TCS AKYCTUYECKASA BOIIHA, IIO BDEMEHU
MPOXOXKIAECHUSA KOTOPOU JBOMHOIO ITyTH 10 YPOBHS U
CYZASAT O ITTyOMHE YPOBHSA )KUJIKOCTH [1]. MeTop ABIseTcs
OCHOBHBIM B HE(PTEJOOBIBAIOMIEN TPOMBIIIIEHHOCTH
M3-34 TOI'O, YTO OH HEJJOPOT U IIPOCT B OCYIIECTBIEHUHN.
B Ka)XbI1 U3BMEPUTEIBHBIN IIPUOOP 3AKJIAIBIBACTCS
CKOPOCTB JIBUOKEHMA 3BYKA B I'a30BOY cpezie. Benmunna
MapaMeTPa 3aBUCUT OT COCTABA U JABJIEHUSA IOy THOI'O
HedTraHoro raza (ITHI). Ecaiu paccMaTpyuBaTh MEKTPYOHOE
MPOCTPAHCTBO CKBAXKUHBI KAK CEMTAPATOP HEPTU U

rasa, To pacyernl cocrasa [THI mo meTony I.JI. Katiia

[2] OKAa3BIBAIOT, YTO B 3aBUCUMOCTH OT JABJICHUSI

H4/J1 )KU/IKOM (DA30H COCTAB I'd34 MOKET 3HAUYUTEJIBHO
MEHATBCA. I3MEHAETCA COCTAB IIOIYTHOI'O HEMPTAHOTO
ra3a M OT CKBA’KUHBI K CKBA)KUHE B IIPEEIAX HEPTAHOTO
MECTOPOXKIEHH A, IOITOMY IIMPOKO UCTIOIb3YEMbBIH
METOJ, OLIEHKH JUHAMUYECKOI'O YPOBHS HECET B cebe
ONPENIENIEHHYIO CUCTEMATUYECKYIO ITIOTPEIIHOCTD,
KOTOPOY MOXXHO U36€KATh ITPU KCIUTYATALIN
WHTEJIJIEKTYAIbHOM CKBA’KHUHBL.

Wutepnperanus saHHbIX TMC 1o He(pTEAOOBIBAIOIIUM
CKBAKMHAM ITIOKA3BbIBAET, YTO IJIOTHOCTb HEPTHU C
OKKJIIOJMPOBAHHBIM I'd30M B 30HE OT HACOCA IO YPOBHS
SKUIKOCTH MOKET OBbITh B IIpejienax 405750 kr/m? 3,

4, 5]. IlnotHOCTE ITHI' B MEXXTPYOHOM IIPOCTPAHCTBE
MPU BBICOKUX JABJICHUAX MOXET JOCTUTATD 40 KI/M?,
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Automatic control level in production fluid
gathering and processing systems as well as in oil
field development design and management has risen
significantly over the last decade. Intellectualization
rate in oil well production is not so high; so far
the main achievement is the introduction of
thermomanometric system (TMS) to wells equipped
with electrical submersible pump unit (ESP). Pressure
and temperature transducers as part of TMS provide
optimal ESP performance, pressure transducer data
indirectly corresponds to dynamic head in well. Safe
operation of ESP motor is accomplished by a constant
control of limit values of oil temperature in motor
housing, frequency and rate of supply current in
electrical submersible motor.

Hydrodynamic head in well is determined by the
same method as 20—-30 years ago. Mobile tools «Mikon»
and «Sudos» create an acoustic wave at the surface, the
time of wave travel through double distance to fluid
level corresponds to the depth of fluid level [1]. This
method is the main in the oil production industry due
to its low price and easy handling. Each gauge is set
according to sound velocity in gas environment.

This value depends on composition and pressure of
the associated petroleum gas (APG). Considering that
well annulus is a separator of oil and gas, composition
estimation according to the method of D. L. Kats shows
that gas composition can vary considerably depending
on pressure above the liquid phase. Associated
petroleum gas composition also varies from well to well
within the oilfield. That is why widely used method of
hydrodynamic head evaluation has certain systematic
error, which is avoidable when using smart well.

TMS data interpretation in oil producing wells shows
that density of oil with occluded gas in the zone from
pump to hydrodynamic head can vary within 405-750
kg/m? [3, 4, 5]. APG density in annulus can reach 40
kg/m? at high pressure. That is why at the worst case
density difference between different fluids remains
high. This fact was used for development of technology
of measuring hydrodynamic head in well annulus.
This technology is based on the installation of several
stationary pressure transducers (not less than 4) in this
zone [6]. Fluid level is determined as crossing point of 2
«pressure - vertical well depth» dependencies P=f(H )
in gas and liquid phases in annulus correspondingly.
These parameters are obtained in accordance
with transducers data. As presented in paper [7],
in smart well the key parameter in hydrodynamic
head estimation is sliding correlation coefficient of



IIO3TOMY IIJIOTHOCTHAS PA3HULIA MEX/Y 3TUMU PA3HBIMU
(PIIIOUAAMU OCTAETCSA B CAMOU HEGIATONIOTYYHOH
CUTYAIUH BBICOKOU BEJTMYHMHON. DTOT (PAKT UCIIOIbH30BAH
JUIS Pa3pabOTKU TEXHOJIOTUU U3MEPEHUS YPOBHS
JKMJIKOCTH B MEKTPYOHOM IpOoCTpaHCcTBe (MIT),
OCHOBAHHOM HA YCTAHOBKE B 9TOM 30HE CKBA’KUHBI HA
CTALMOHAPHOM OCHOBE HECKOJIBKUX JATYUKOB JABJICHUA
(ae MeHee 9eThIpeX) [6]. VPOBEHb KUIKOCTH OMPEACIISICTCS
KaK [IEPECEUYCHUE IBYX 3aBUCUMOCTEN [JABJICHUSA OT
BEPTHKA/IBHOM ITTyOMHBI CTBO/IA CKBAXKUHBI P = f(H, ),
IOJIyYEHHBIX 110 JAHHBIM JaTYUKOB, COOTBETCTBEHHO B
ra30BOM M XKHUJKOCTHOM (pazax MIL B crarbe [7] B KayecTse
OIIPEAEJIAIOLIEIO [TAPAMETPA IIPU PACYETE JUHAMUYECKOI'O
YPOBHS B MHTEJUIEKTYA/IbHON CKBAXKUHE PACCMOTPEHA
BEJIMYMHA «CKOJIB3SILIETO» KOA(PPULTUEHTA KOPPEIALIIN
3aBUCHUMOCTU P = f(HBCPT), KOTOPBIN PACCYUTBIBACTCA 11O
JIAHHBIM OJIMDKAUIINX 3—4-X TATYHUKOB /IABJICHUS IPU
IIPUMEHEHUY MHOXECTBA JATYUKOB.

Hanunuyne HECKOJIBKUX JATYUKOB [JABJICHUA B
MEXTPYOHOM ITPOCTPAHCTBE CKBAKUHBI MOXKET YCUIUTD
U CUCTEMY 3a1UThl YOLIH OT nonajanus CBO6OHOIO
ra3a Wi BBICOKOI'a3UPOBAHHOM XKUJKOCTU HA IIPUEM
PabOYNX KOJIEC ANIEKTPOLIEHTPOOEKHOTO HACOCA.

B macrosee BpeMa 1Py CHUXKEHUU ABJIEHU B 30HE
narunka TMC HYoKe 33 JaHHOM BEJIUYUHBL P cTaHuus
YIIPABJICHUS CKBAXKUHBI OTK/IIOYAECT 3JIEKTPOIIUTAHUE
MOI'PYKHOIO 3JIEKTpOABUTATENS [8]. MEK/1y TEM JIaBICHHE
BTa30BOU (Pa3e MEKTPYOHOIO NPOCTPAHCTBA MOXKET
OBbITh 3HAYUTEIbHOM BEJTUMYHUHOMN — 710 4 MTIa, u, eciiu
mapameTp P~ yCTaHOBJIEH Hd MEHBIIYIO BEIUYHHY,
BO3MOXKHO IOCTYIUIEHUE I'a3a HA pabodee KOIeECo
HACOCA U 6€3 €r0 OTKIIOUEHUS. 151 UCKITIOUEHUS TAKOTO
UHIUJEHTA B padoTe YOLIH Mbl ipefjiaracM mnapameTrp
P paccMaTpuUuBaATb KAK CYMMY JIBYX COCTABJIAIOIINX:

MHH

MHH = PrI/mpo + PI‘)KP’ (1)
e P o — JABJICHHU CTOIOA KUIKOCTH HAJL JATIHKOM;
PLyp — MABJICHUS I'A32 HAJT FA30KU/IKOCTHBIM Pa3/1e/IOM
(BUHAMHUYECKHUM YPOBHEM).

Bennunna gasnenus P, 6yaeT ONpenenaTbes B
MOCTOSIHHOM PEXUME BPEMEHM CTAHIIUEH YIIPABJICHUS
CKBaKMHBI TAK XK€, KAK U IUHAMHYECKUI yDOBEHB IO
3aBUCHUMOCTU P = f(HBCPT). IIpy OTCYTCTBUU MHOXKECTBA
JIATYHUKOB JJABJIEHHUS B MEXXTPYOHOM IIPOCTPAHCTBE [T
YCIIENTHOM 3amuThl YOI H 1OCTATOYHO UMETD B CKBAKUHE
BCETO 1BA JJATUYHMKA, OTUH U3 KOTOPBIX OYAET B COCTABE
TEPMOMAHOMETPUUECKON CUCTEMBI CKBAKUHBIL, 4 BTOPOU
JIOJIPKEH HAXOAUTBCSA B MEXXTPYOHOM IIPOCTPAHCTBE HA
YCTbE CKBAXKUHEL Torna (popmyna 1 TpaHCHOPMUPYETCH B
PaBEHCTBO:

PMPIH = PTMC - Pycr ’ (2)
rae P, — AaBjieHHE B 30HE INTyOMHHOI'O HACOCA,
puxcupyemoe TMCIIDM; P — maBinenue B MIT Ha ycrbe
CKBAKUHBL.

VHTEIEKTYaNnn3anus He(pTeJOOBIBAIONIEH CKBAXKUHBI —
3TO NPOLECC JOPOrOCTOSAINN U BBIOOPOUYHBIH, TIO3TOMY,
Ha HAII B3IVIAJ], TAKUE CKBA>KUHBI IIOSIBATCS B IEPBYIO
o4depeib Ha CKBAXKMHAX C 60IBIINM ICOUTOM IO HEDTU
U CYIIECTBYIONIUMH OCJIOKHECHUSIMU, CHHKAIOITUMU

dependency P =f(H ), which is estimated according
to data from the nearest 3—4 transducers (if many
transducers are used).

A number of pressure transducers in annulus can
improve ESP protection system against entering of
non-associated gas or highly aerated fluid at the suction
impellers of ESP. At present time, when TMS transducer
zone pressure drops below given value (P, ), ESP
control unit shuts off ESP power supply [8]. Meanwhile,
pressure in gas phase of annulus can be a high value —
up to 4 MPa. If parameter P_,_is set to a lower value, gas
can enter the pump impeller. In this case pump won't
be shut off. In order to eliminate this incident during
ESP operation we propose to consider P, parameter as
a sum of the two components:

%)
=
)
©)
.
®)
Z.
s
Q
=
I

Pmin = Phydro + PGLC ’ (1)
where P, - — pressure of fluid head above transducer,
P, . — gas pressure above gas-liquid contact
(hydrodynamic head level).

P . as well as hydrodynamic head are constantly
determined by ESP control unit from P=f(H__ )
dependency. In case the number of pressure
transducers in annulus can't be high, only 2 transducers
are needed for effective ESP protection: the first one
will be a part of thermomanometric system while the
second one will be installed at the wellhead in annulus.
Subsequently, formula 1 will turn into the following
equation:

- Pwellhead’ (2)

where P, — submersible pump zone pressure which
is determined by TMS in electrical submersible motor;
P iinead — Wellhead pressure in annulus.

Intellectualization of oil producing well is an
expensive and selective process. That is why in our
opinion, the first smart wells will be the ones with high
oil rate and wells with complications which reduce
defect-free performance period. Electrical submersible
pump units can produce hundreds tons of oil per day
but in spite of high upward flow velocity tubing can be
filled with asphalt, resin, and paraffin deposits (ARPD).

Another key factor in selection of candidate wells
for intellectualization is inability to carry out tripping
operations with submersible gauges in annulus. That
is why gauges must be installed in wellbore in a steady
state. These gauges will send all required data to ESP
control unit and personnel job site.

The paper studies several methods aimed at
enhancement of operation effectiveness of wells
with ESP and TMS. In order to remove ARPD from
working ESP elements and tubing many oil producing
companies use organic solvents. Usually chemical agent
at a rate of 500 liters and more is pumped in annulus
at the wellhead using mobile pump unit «[JA-320» [9,
10]. In case there is no pump unit, chemical agent flows
by gravity after all associated petroleum gas is blown
off. As per regulations, in order to discharge required
volume of solvent from elliptical tank there must be
volume calibration table, fluid level indicator, sufficient
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BpeMsI 6€30TKA3HOM pabOTHI IITyOMHHO-HACOCHOI'O
060pyAOBaHUA. [TTyOUHHBIE ANIEKTPOLEHTPOOEIKHDBIE
HACOCHBIE YCTAHOBKH CIIOCOOHBI JOOBIBATb COTHU
TOHH HE(PTHU EKECYTOUHO, I, HECMOTPS HA BBICOKYIO
CKOPOCTB BOCXOASIIETO NOTOKA, KOJIOHHA HACOCHO-
KoMnpeccopHBIX TPyO (HKT) cnoco6Ha 3an0mHATECA
ac(anbTOCMONIONAPAPUHOBEIMU OTIOXKEHUAME (ACIIO).
Jdpyrum pakTopOM, IPEJONPEAEIAIONIUM BEIOOD

CKBAXUH C VOIIH B KA4eCTBE «yMHBIX» CKBA’KUH OYAYIIETO,

ABJIAETCSI HEBO3MOXKHOCTD IIPOBEJIEHUS CITYCKO-
HOJBEMHBIX OIEPALINH ITTyOMHHOI'O H3MEPUTEIBHOI'O
IpUb0OPa IO MEKXTPYOHOMY IIPOCTPAHCTBY CKBAKIHBL
IT03TOMY U3MEPUTEIIBHBIE TPUOOPHI JOJKHBI HAXOJUTbCS
B CTBOJIE CKBA’KUHBI B CTAIITMOHAPHOM UCIIOJIHEHUHN U
MEPEIABATh HA CTAHIUIO YIIPABJIECHUA U HA PAOOYHE MECTA
MEPCOHAIA HE(PTETA30100bIBAIOIIETO NPEATIPUATHS
HEOOXOANMYIO NTH(POPMALTHIO.

PaccMOTPHUM HECKOIBKO METO/IUK, HATPABIEHHBIX HA
HOBBIIIEHNE 3(PHEKTUBHOCTH IKCILTYATAITUN CKBAXKUH C
VYOUH u TMC. 4 yganenus ACITO ¢ pabodux OpraHoB
ANEKTPOLEHTPOOEKHOIO HAcoCca U KOooHHBI HKT BO
MHOT'HX HEPTETOOBIBAIOIINX KOMIAHUAX UCTIONBb3YIOT
OPraHNUYECKHE PACTBOPUTENN. PEATEHT B KOJTMYECTBE
500 TUTPOB U OOJIEE, KAK ITPABUIIO, TIOAAIOT C YCThs
CKBAXXUHBI B MEKTPYOHOE ITPOCTPAHCTBO C ITIOMOIIBIO
nepeaBUKHOM HACOCHOM yCTAaHOBKM THIIA 11A-320 [9,

10]. TIpu OTCYyTCTBUM arperara nojgady pacTBOPUTEIIA B
CKBAXKUHY BETYT CAMOTEKOM ITOCJIE BBIITYCKA IOy THOI'O
HedTIHOro raza B arMmocdepy. st Opranuzanuu

CJIMBA 33IAHHOT'O IO TEXHOJIOTUYECKOMY PETVIAMEHTY
006'bEMA PACTBOPHUTEIIS U3 SJVIUIICOOOPA3HON EMKOCTH
ABTOLIMCTEPHBI HEOOXOIMMA TA0INUILA TADUPOBKU
€MKOCTH 110 O6'bEMY, YPOBHEMED, XOPOIIAS U 6€3011ACHAS
OCBEIIEHHOCTb MOBEPXHOCTU PACTBOPUTEIIA TUO6O
pacxogomMep MEXY CKBAXKMHOIM U ABTOLUCTEPHOMU.
JATYMK JaBIEHUA JAXKE B EAUHCTBEHHOM YHCJIE B
cocTtase cucteMbl TMC cIOCOOEH BECTU YUET OObEMA
pearenTa, MOCTYIIMBIIETO B MEKTPYOHOE TPOCTPAHCTBO,
IO BEJIMYUHE MTOABUBIIETOCA JOTIOTHUTETBLHOTO
I'AIPOCTATUYECKOTO JABJIEHUS. PACU€eThI TIOKA3BIBAIOT,
4TO O6'BEM PACTBOPUTEA IJIOTHOCTBIO 850 KI/M3 B
CTAHJAPTHOM CKBAKUHE C 06CATHOM KOJIOHHOH @ 146 MM
Y KOJIOHHOH JIU(PTOBBIX TPYO @ 73 MM B MEKTPYOHOM
OPOCTPAHCTBE OYAET UMETD BBICOTY TOPsAKa 40 M, a
JlaBieHue, (pukcupyemoe 1aTaukoM TMC, B TeueHue
KOPOTKOTO NEPUOAA BDEMEHU 3AJTUBKH PEATEHTA
JIOJIKHO BeIpacTu Ha 0,34 MITa. Takum 06pa3oMm, Ha
JATYUK JABJICHUS BO3IArAeTCs (PYHKINA KOHTPOJIS
CBOEBPEMEHHOCTH U TEXHOJIOI'MYHOCTH BBITIOIHAEMBIX
Ha CKBaXKMHE paboT 1o yaaneHuo ACINO ¢ nog3eMHOro
O60PYIOBAHUSL.

DKOJIOTMYECKASI CTOPOHA IKCILIYATAIUH CKBAXKHUH
ABJIAETCS O6JIACTBIO BO3MOXKHON aBTOMATHU3A1IUHU
C IOMOUIBIO JATYHKOB JJABJIEHUS B MEXKTPYOHOM
npocTpaHCcTBE. HeTeNOOBIBAIOMINE CKBAKUHBI, TAK K€
K4K U PE3EPBYAPHBIE MAPKU, ABIAIOTCSA UCTOYHUKAMHA
HOTEPD YIVIEBOAOPOJOB U 3ATPA3HEHNS BO3/[yXa pA60OUYen
30HBI IEPCOHAJIA U ONMMKAUITUX HACEJIEHHBIX ITYHKTOB.
PasrepMeTusanusa CKBa)KMHBI IPOUCXOIUT IO MHOTUM
OPUYUHAM:

*  IUIAHOBBIE WJIM PEMOHTHBIE PA6OTEI IO INTyOMHHOMY
060PYJOBAHUIO, BBITIOJIHAEMBIE OPUTATAMU
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and safe illumination of solvent surface or flow rate

meter between tank and well. Even one pressure

transducer as a part of TMS system can keep a record
of agent volume pumped in annulus according to
additional hydrostatic pressure. Estimations show that
annulus volume of solvent with density 850 kg/m?

in standard well with casing @ 146 mm and tubing

@ 73 mm will be 40 m high. During short time period of

agent pumping, pressure recorded by TMS transducer

will increase by 0,34 MPa.

Thus, pressure transducer serves as a control tool for
timeliness and effectiveness of operations for ARPD
removal from subsurface equipment.

Ecological aspects of well operations provide the
opportunity to apply annulus pressure transducers for
an automatic control. Oil producing wells as well as oil
storage tanks are the source of hydrocarbon losses and
air contamination of personnel job site and the nearest
human settlements. Loss of well containment occurs
due to a number of reasons:

+ scheduled or repair operations on subsurface
equipment, these operations are executed by
workover and service crews;

- chemical agent feeding from tank in annulus by
gravity;

+ emergency APG emission from annulus for ESP
performance optimization.

Pressure transducers provide all data required
for evaluation of hazardous substances emissions
volume (associated petroleum gas): well fluid level and
associated petroleum gas pressure. Supposing that
H, pamic= 1000 m, APG wellhead pressure

wetineaa = 1,0 MPa and gas pressure decreases to
atmospheric pressure, then emission into the
atmosphere would be 112 m? of APG approximately.

Given that these operations are executed on 20 wells

per day within one oil and gas producing company,

the overall hydrocarbons emission would be 2240 m?.

During one year due to well pressure relief operations

the volume of emission would be 818 thousand cubic

meters of light hydrocarbons and not less than 818

tons of heavy liquid hydrocarbons. These estimations

will be executed by «<smart» wells in accordance

with control station algorithms without human

involvement.

The water cut value of produced oil is the most useful
information for conducting efficient field operations
and effective development of oil deposits. At present
time water cut is determined by well fluid sampling
at the wellhead with a further composition analysis
in a laboratory. Authors of the paper [11] pointed out
that wellhead samples do not always provide true
data regarding produced fluid composition. Method
of water cut determination by moisture meters as a
part of automatic pad metering systems is not widely
used in oil and gas producing companies. That is why
inventions [12, 13] propose to carry out analysis of
produced fluid inside the tubing.

Submersible pump is shut off during measurement
thus allowing produced fluid to be separated into
water, oil and gas under gravity. The disadvantages of
both methods are as follows: the well must be shut off,



KaIIUTAJIBHOI'O U IIOA3EMHOIO PEMOHTA CKBAXKHH;

+  M0Jla4d PEATEHTOB B MEXTPYOHOE IPOCTPAHCTBO
CKBAXXUHBI CAMOTEKOM U3 AdBTOLIMCTEPHBI;

*  3KCTPEHHBIN BBINTYCK ITHI 13 MEXTPyOHOTrO
OPOCTPAHCTBA AJ11 ONTUMHU3AIIUU PAOOTHI
IJIYOMHHOT'O 3JIEKTPOLIEHTPOOEKHOIO HACOCA.

JaTYMKY JaBIEHUS BbIJIAIOT BCIO HEOOXOJUMYIO

UHMOPMALTUIO JJI OLIEHKH OO'bEMOB BEIOPOCOB BPEIHBIX

BEMIECTB (IIONYTHOI'O HEPTIHOTO I'a3d) B aTMOChEpY:

BEJTMYUHY YPOBHS )KUJIKOCTHU B CKBA’KMHE U JJABJICHUS

nonyTHOro HedsiHororasa. EcmmH | = 1000 M, 2

nasnexue [THI Ha ycThe CKBakuHbL P = 1,0 MIla, TO ipu

CHIDKEHMH JJABJICHUS I'a3a /IO AaTMOC(EPHOTO B aTMOCHEPY

NOoNaJeT IPUMEPHO 112 M? HONYTHOI'O HEPTAHOIO Ia34.

Eciu o He(prerazofpo6bIBAIOMEMY IPEAIPHUATUAIO B

CPEAHEM 32 CYTKU TAKHUE PAOOTHI BBITIOIHAIOTCS 10

20 CKBaXXUHAM, TO OBIIUE BEIOPOCHI YITIEBOJOPOAOB

coCTaBAT 2240 M?. 32 rop 6/arofapst pa3psiKe CKBAsKHMH

B aTMOC(EPY NONAAET IPUMEPHO 818 THIC. M? JIETKUX

YIVIEBOAOPOAOB WX HE MeHee 818 T B JKUJIKOM 9KBHUBAJICHTE

TSDKEJIBIX YITIEBOJOPOAOB. [IpUBE/ICHHDBIE PACYETHI OYAYT

BBITIOJIHATBCSA <YMHBIMHW» CKBA)KMHAMM NPAKTUYECKH

6€3 y4aCTH YEJIOBEKA MO 32JI0KEHHBIM B CTAHITUIO

YIIPABJIEHUS AJITOPHUTMAM.

O6BOJHEHHOCTD JIOOBIBAEMON CKBA)KMHHOU HE(PTH

SIBJISIETCSI HAMOO0JIEE BOCTPEOOBAHHON MH(MPOPMAIIHEH

JUL BEACHUS OTIEPATUBHON ITPOMBICIIOBOI pabOTHI U

YCIIEMHOU Pa3paboTKU HEPTIHOM 3aj1e:Kk1. CEroHS

3a/1a4a PEMIAETCS TyTEM IIEPUOJUIECKOT'O OTOOPA

YCTBEBBIX IPOO CKBAXKUHHOM JKUJKOCTH C JAJIBHEHIIIUM

ONPEJENIEHNUEM COCTABA )KUJIKOCTH B J1A60PATOPHBIX

YCIOBUAX. ABTOPBI CTAThU [11] ClipaBeiyInBO OTMETUIIH,

4TO YCThEBBIE IPOOBI HE BCETZA MOT'YT COOTBETCTBOBATD

UCTUHHOMY COCTABY JJOOBIBAEMON CKBAKMHHOM XKUJIKOCTH.

Onpeaenenre 06BOJHEHOCTH CKBAXKUHHOM IPOAYKITUHA

C IIOMOIIIBIO BJIATOMEPOB aBTOMATHYECKOM I'DYIIIIOBOM

3aMEPHOU YCTAHOBKH HE HAIIJIO IMUPOKOT'O MPUMEHEHU

B HEPTETA30JOOBIBAIOIINX KOMITAHUAX, IO3TOMY B

HU300peTEHNAX [12, 13] IPEAIOKEHO JUATHOCTHUKY COCTABA

CKBaXMHHOM nnpoaykuuu (CIT) mepeHecTy BO BHyTpEHHEE

MPOCTPAHCTBO KOJIOHHBI IU(PTOBBIX TPYyO. Ha BpeMs

U3MEPEHUI pA00TA INTyOMHHOI'O HACOCA OCTAHABIUBACTCS,

U B PE3Y/IbTATE IPABUTALIMOHHOIO pasaeseHusa CIT

pa3aenseTcs Ha BOAY, He(pTh U ra3. HerocTaTkom 060ux

METO/IOB ABIAETCA HEOOXOJUMOCTD OCTAHOBKU CKBAKUHBI

Y OKUJIAHUSA I'PABUTAIIMOHHOI'O IEPEPACTIPEAEIICHUA

(Ion10B B KOJIOHHE JTUPTOBBIX TPyO. [TocTaBIeHHAS

3a/1a4a PEMIAETCSA O€3 OCTAHOBKM CKBA’KMHBI HA

MEPUOJ, U3MEPEHUI, €CITA CKBAXKUHY PACCMATPHUBATD

KAaK BEPTHUKAJIBHBII TPYOOIIPOBOZ, C OHOPOAHBIM —

3MYJIbCUOHHBIM COCTABOM 6€3 CBOOOAHOTO raza. Ha

CKBaXXKMHAX C YOI H, UMEIOMMNX YaCTOTHO PETYIHUPYEMBIH

NPUBOJ, B 30HE OT HACOCA JJO KPOBJIA IPOAYKTUBHOT'O

IUIACTA CTALMOHAPHO PACIIONATAIOT IBA JATUYNKA

JIABJIEHNS HA HEOOJIBIIIOM PACCTOAHUH APYT OT APYTa.

CxeMa paCTIONOXKEHUA JATYUKOB B CTBOJIE CKBAKUHEI

npuBeieHa Ha puc. 1. B 30He aT4uKOB 5 1 6 HA BPEMST

U3MEPEHM OOBOIHEHHOCTH JJABJIEHHE IOAIEPKUBACTCS

BBIIIC BEJIMYUHBI IABJICHUA HACBIIIEHUA HePTHU Ta30M P

OYTEM HAMEPEHHOT'O CHIDKEHUS YACTOTBI TOKA MUTAHUS

ITD/1 1, KaK CJIeICTBUE, CHUYKEHU A ITIPOU3BOIUTEIBHOCTHU

NEKTPOLIEHTPOOEIKHOTO HACOCA.

gravitational fluids redistribution takes some time. There
is no need for well shut-off in case the well is considered
as a vertical pipeline with homogeneous emulsion
without non-associated gas. In wells equipped with
ESP with variable speed drive two stationary pressure
transducers are installed within close range of each
other within a wellbore from pump to reservoir top.
Fig. 1 illustrates configuration of pressure transducers
within a wellbore. During water cut measurement in the
area of transducers 5 and 6 pressure remains above the
bubble point pressure P, . This is achieved by planned
reduction of frequency of submersible motor supply
current and consequent reduction of ESP productivity.
In this case pressure difference between two
transducers can be written as:

P -P,=pyg(H -H)+P, )

where P, — transducer 1 pressure (lower), Pa; P, —
transducer 2 pressure (upper), Pa; H, — vertical depth
according to transducer 1, m; H, — vertical depth
according to transducer 2, m; P, — average fluid density
between two transducers, kg/ m? P, — friction pressure
drop, Pa.

1 — o6cagHass KOJTOHHA
HedTEeOOBIBAIONIEH CKBAKUHBL,
2 — xononHa HKT; 3 — rmy6uHHas
HacocHas ycraHoska (OLIH) ¢
IOI'PY>KHBIM JIEKTPO/IBUTATEIIEM
(ITO); 4 — maTYMK TABJIECHUA B
cocrase TMC; 5 — BepXHUH
JATYUK JABJICHUS, 6 — HUKHUH
JIATYMK JJABJIEHUS; 7 — CTAHIIUS
YIIPABIECHUS CKBAXKUHOLT;

8 — KabeJIb AJIEKTPONUTAHMUSA
JIATYMKOB M KaHAJ1a O6PaTHOM
CBsI3H; 9 — IITATHBIN Ka6€Tb
anekTponuTanus ITO]I,

i - COBMEMAIONTNAH (PYHKIIHIO

—_— t) 06pPATHOM CBSA3U CO CTAHIIUECH
YIIpaBICHUS

//]

{

/
-~ |l-.f'\:|‘-¢\n'l‘-.|

SNV

1 — production casing, 2 — tubing, 3 — electrical submersible pump
(ESP), 4 — pressure transducer as a part of TMS system, 5 — upper
pressure transducer, 6 — lower pressure transducer, 7 — well control
unit, 8 — supply cable for transducer and feedback channel, 9 — power
supply cable for submersible motor with a function of feedback
channel to well control unit

Pucynox 2 - Jlamuuxu oagirenus ona
onpeoenenus 00600HEeHHOCIMU CKBANCUHHOTE
npooyxuuu

Figure 1 - Pressure transducers for water cut
determination

Density of two-phase production fluid without non-
associated gas is determined by the additive formula:

Pr= pw.fw + po.(l - fw) ’ (4)

where P, — water density at the average pressure
P +P,
P, =———kg/m’
2
p, — reservoir oil density at the average pressure
P kg/m’f — production fluid water cut expressed as a
decimal fraction.
When the distance between transducers 1 and 2 is
small, P, value can be neglected. Consequently, water cut
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B 3TOM CiTy4dae pa3HOCTD JABICHUU MEXK/Y ABYMSI
JATYNKAMU MOXKHO 3AITUCATD B BUJIC:

P -P,=p,gH -H)+ PTp ) 3

rae P, — gaBjieHue B 30HE IEPBOTO — HUYKHETO JTATYMKA,
[Ta; P, — maBjieHHE B 30HE BTOPOT'O — BEPXHEI'O
narumka, [1a; H, — rry6rHa 110 BepTHUKAIM IIEPBOIO
TIATYHKA B M;
H, —riay6buHa 110 BEPTUKAIN BTOPOI'O JATYHKA, M;
P,. — CPEMHSAS TVIOTHOCTD KUJKOCTH MEXKTY IBYMSI
PACCMATPUBAEMBIMU JIATYMKAMHU B KI/M?, P  — moreps
JaBjieHus HA TpeHue, [1a.

ITI0OTHOCTB ABYX(DA3HON CKBAXKUHHON NPOAYKIIUU
PU OTCYTCTBHUU CBOOOAHOT'O OMYTHOI'O HEPTAHOTO
ra3a ONpPEAEIAETCA IO AAAUTHBHON (POPMYIIE:

pmzps.fs+pﬂ.(1_fu)’ (4)

rae P, — IWIOTHOCTD BOABL B KI/M? IIPYU CPELHEM
JaBJICHUU
P +P,

= ’

cp

2 rae P, — INIOTHOCTB IIJIACTOBON HE(DTH

B KI/M’ IIPH CPEAHEM JaBIcHUH P f, —
OOBOAHEHHOCTD CKBAKMHOM IPOAYKIINH,
BBIPAKEHHAA B IOJIAX OT €JUHULIBL

ITapameTpom PTp IIPU HEOGOJIBIIOM PACCTOIHHUU
MEXIY JATUMKAMU 1 1 2 MOXKHO IIPEHEOPEUD, TIOITOMY,
UCIONb3YSE (POPMYIIBI 3 U 4, BBIPA3UM UCKOMYIO
OGBOJHEHHOCTS f ;

Pl - Pz p
fo Gty -
P, — Py

Pa60TOCIIOCOGHOCTD METOJAUKHU ANIPOOUPOBAHA
10 TAHHBIM CKBAKUHBI, PACTIOJIOKEHHOI HA 32JIEKU
He(TH IJIACTOBO-CBOJJOBOT'O THUIIA HA CEBEPO-3ATIA/IE
Pecniy6nuku BamkoprocTas. B Tabnune 1 1ana
UCXOAHAS NUH(POPMAIUS IO CKBAXKUHE.

JlaBjieHUE B 30HE BEPXHETO AATYUKA JABJICHUS
HOAJIEPKUBAETCS HA BPEMS U3BMEPEHHUH BBIIIIE
JABJICHUA HACBICHUs HeTU TasoM: P, > P, (51> 50),
MO3TOMY B 30HE MEXK/IY IBYMS JATUUKAMU B HEPTHU
OTCYTCTBYET CBOOOJHBIN I'a3, 4 IJIOTHOCTb HE(PTHU
OyAET NPAKTUYECKU HEU3MEHHOI BEIMYUHON B 9TOHU
30HE.

IIIOTHOCTH HEPTU U Oy THOM BOABI B INIACTOBBIX
YCIIOBUSIX PABHBI COOTBETCTBEHHO 850 KI/m?

u 1176 xr/m>,
ITo popmysie 5 HAXOAUM OOBOJHEHHOCTb CKBA>KHUHBL:

P —P, 62,8 -51,0) - 10°
(H -H)-g 1 (1271-1147)-981
f="1"" = =0,368.
p.— P, 1176 — 850

PaccunTaHHas IO ONPEAJIOKEHHOU METOJIMKE
OOBOHEHHOCTD CKBAKUHOI npoaykuuu (CIT)
paBHa 36,8 %. [10 HaHHBIM YCTHCBBIX MIPO6 CPEAHSIS
o6BogHeHHOCTH CIT paBHa 36,0 %. He6osbImas
BEJIMUNHA PACXOXK/ICHU S OO'BSICHSIETCS TEM, UTO
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f can be expressed using formulas 3 and 4:

Poh
r-oe )
Py — P,

Operational capability of this method was tested on
well in layer-uplifted oil deposit which is located in the
northwestern part of Republic of Bashkortostan. Table 1
presents basic well data.

Taoauuya 1 — I'eon020-nPOMBICA0EAA
ungopmanun no HegpmeooovLearoueti
cKeaxicune

Table 1 - Geological field data on oil
Pproducing well Bottombole pressure

JJaBaeHue

marauka TMC IryGuna
8 some ML I'nyoumHa | ycTaHOBKH | JlaBiIeHHE
3a6o0itHoe 3260s1, Bep- | TMCB30He | HacshIle-
JdaBJI€HUE Pr essu'r € THKAJbHAA IO, Hus HepTH
Bottomhole a(;((:)o;;\i;;l g Vertical T™MS RASOM
pressure ... | bottomhole | depthin Buble point
ST depth submersible ressure
submersible P P — P
motor zone
P, arm/atm P,,arm/ atm H,, m/m H,,M/m P acppop » ATM/
atm
62,8 51 1271 1147 50

Pressure in upper transducer zone remains above the
bubble point pressure: P, > P, (51 > 50), that is why there
is no non-associated gas between two transducers; oil
density is almost a constant value in this zone.

Densities of oil and associated water under reservoir
conditions are equal to 850 kg/ m? and 1176 kg/ m?
correspondingly.

Well water cut is calculated by the formula 5:

P —P, (62,8 - 51,0) - 10°
H )z D azioua os 0
w = ! 2 g = ’ 20,368
P, — P, 1176 — 850

Well fluid water cut calculated by the proposed
method is 36.8 %. According to wellhead sampling data
the average water cut is 36.0 %. Small difference is due to
the fact that well fluid is an emulsion composition. This
fact predetermines homogeneous fluid composition in
wellhead sampling tool and increases authenticity of
wellhead fluid samples.

Conclusions. The paper presents technical
solutions for «<smart» oil producing well that suggest
the application of pressure transducers inside the well.
Several pressure transducers installed in wellbore and
additional tools will perform the following procedures:

1. Hydrodynamic fluid head will be constantly
estimated with smaller margin of error without
personnel involvement. Fluid level database will
maintain oil production and provide highly-effective oil
field development.

2. ESP protection from non-associated gas entering at
pump suction impellers will be enhanced by monitoring
associated gas pressure in annulus as a component of
minimum allowed pressure in ESP zone.

3. Pressure transducer as a part of TMS will provide the
opportunity to register hydrostatic pressure increase.




CKBAKMHHAS NIPOAYKIIUA ABJISIETCSI SMYIbCUOHHBIM
COCTAaBOM, 4 3TO IPEJONPEIEISAET TOMOI€HHBIN
COCTAaB (PJIIOUJIOB B 30HE YCTBEBOT'O IPOOOOTOOPHUKA
Y MOBBIIAET JOCTOBEPHOCTD YCTHEBLIX TPOO
JKUJIKOCTH.

BpIBOABI. B CTaThE IPUBEACHBI TEXHUYECKHE
peneHns A1l <\yMHOU» HE(PTEZOOBIBAIOMIEH
CKBaKMHBI, CBAI3AHHBIE C SKCIUTYATAIIUEN B CKBAXKHMHE
TAKOT'O U3MEPUTEBHOI'O YCTPOUCTBA, KAK JATUHK
JaBneHus. C TOMOIIIBIO HECKOJNBKUX JATUHUKOB
JIABJIEHM S, PACIIOJIOKEHHBIX B CTBOJIE CKBA’KUHBL, U
JIOTIOJIHUTEJIBHBIX YCTPOMCTB B TAKUX CKBAKMHAX
B aBTOHOMHOM PEXXUME Oy YT BBINOIHATHCS
CJIEAYIONMIYE TPOLIEAYPDL:

1. JuHAMHUYECKUI yPOBEHD JKUJKOCTU B CKBAXKUHAX
OYZET OLIEHUBATBCA B IOCTOSHHOM PEKHMME BDEMEHU
6€3 y4acTHs IEPCOHAIIA IPEATIPUATUSA U C MEHBIIEH
HOTrPENTHOCTEIO. [ToTyyeHHAsA TAKUM OO6Pa30M
UH(pOPMALTUOHHAA 0232 JAHHBIX 10 YPOBHAM
JKMJIKOCTH CTAHET OCHOBOM JIJ11 OOECTIEYEHU A
TEKYIIEN JOOBIYN HE(PTHU U BEICOKOI(PPEKTUBHOM
Pa3paboTKU HEPTIHOTO MECTOPOKIECHUSL.

2. 3amuTta YOLIH oT momagmaHus CBOOOAHOTO
ra3a Ha IpUEM HACOCA OyJET yCHUIIEHA Ty TEM
y4€eTa JABJIEHU IIOITYTHOT'O I'd34 B MEKTPYOHOM
MPOCTPAHCTBE KAK COCTABHOM YaCTHU
MHUHHMAJIBHO JJOITYyCTUMOTO JABJIEHUSA B 30HE
NEKTPOLIEHTPOOEKHOI'O HACOCA.

3. C TOMOMIBIO AATYMKA AaBAEeHMS B cocTaBe TMC
CKBaKMHBI CTAHOBUTCA BO3MOXXHBIM (DUKCUPOBAHUE
MOBBIMIEHUA THIPOCTATUYECKOIO JABJICHUA,
COOTBETCTBYIOMIETO IO BETUYUHE OOBEMY ITOJAHHOI'O
B MEXTPYOHOE NPOCTPAHCTBO OPTAHUYIECKOTO
pactBopuTens g yaanenus ACIIO u3 Hacoca
u KostoHHBI HKT. Takum 06pa3oM OpraHu3yeTcs
KOHTPOJIb CBOEBPEMEHHOCTU U TEXHOJIOT'MYHOCTH
CKBA)KHMHHBIX OOPA6OTOK.

4. ITopcueT 06'bEMOB BBIOPOCOB YITIEBOAOPOIOB U3
CKBAKMH IIPH UX IKCIUTYATAIUN CTAHET BO3MOXXHBIM
C IOMOIIBIO UH(POPMALIUH OT JATUYUKOB JIABJICHNUS,
KOJIMYECTBEHHO XAPAKTEPUSYIOMIUX ITOITY THBIH
HEPTAHOM I'a3 B CKBAXKUHE.

5. Baxxnerimas nHPOPMALTMOHHAA COCTABJIAION A —
O6BOHEHHOCTD CKBAKMHHOM IPOJAYKIIUU B
CKBAXXHMHAX C YOLIH MOXET ONIpeJeIsiThCs B
CKBKMHHBIX YCJIOBUAX 6€3 OCTAHOBKU PAOOTHI
[JIyGMHHOI'O HACOCA. C TIOMOUIBIO JJATYUKOB JdBJICHUSA
OLIEHUBAETCA COCTAB IIJIACTOBOU ITPOAYKIIUH IIPU
YCIOBUM NOAJEPKAHMA JABJICHUSA B 30HE JATYUKOB
BBIIIIE BEJTMYMHBI JJABJIEHUS HACBIIIECHUA HE(PTH
I'd30M.

B cTarbe onmcaHa NIpUHIMINAIBHAA MOJENb
UHTEJJIEKTYAJIbHOM HE(PTENOOBIBAIONICH
CKBaKMHBI, KOTOPAsI MOXET ObITh PEATTN30BAHA B
TIEPBYIO OYEPE/Ib HA CKBAXKMHAX C YCTAHOBKAMH
ANEKTPOLEHTPOOEKHBIX HACOCOB. CO BpEMEHEM
TAKasi MOJIETIb MOXKET OBITh JIOIIOJIHEHA IPYTUMHU
TEXHUYECKUMU YCTPOHCTBAMU U PEIICHUSMU,
KOTOpPBIE 6B 3HAUNTEIBHO IPOJJIUIN BPEMS
06€3aBapUITHO U BEICOKOIIPOU3BOJUTEIBHOMN PA6OTHI
IJTYyOMHHO-HACOCHOT'O O60PY/IOBAHUS. ©

This pressure increase corresponds to the volume of
organic solvent pumped in annulus for ARPD removal
from pump and tubing. Thus, pressure transducer will
provide control of timeliness and effectiveness of well
treatments.

4. It will be possible to conduct evaluation of
hydrocarbons emissions using pressure transducers data
that monitor associated petroleum gas in the wellbore.

The most important data — well fluid water cut will
be determined inside the well without pump shut-
off. Pressure transducers will evaluate reservoir fluid
composition considering that pressure in transducers
zone remains above the bubble point pressure.

The paper describes conceptual model of smart oil
producing well. In the first place this model can be
implemented in wells with ESP. In the long term this
model can be improved by other technical tools and
solutions that will increase effective and defect-free
performance period of submersible pump equipment. ©
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AOBbIYA HE®PTU U3 OBBOAHEHHOI'O
MJIACTA CMOMOLLBIO BOAAHDbIX
TAMIOHOB U KOJITIOBUHIA

OIL PRODUCTION FROM
WATER-FLOODED LAYER USING WATER
TAMPING AND COILED TUBING

10.A. BAJIAKHPOB, npodeccop, akageMHuK MeKIyHApOJHOM aKaJeMHH HayK BeIcIIer mKkoisl; B.H. BPOBYYK, cynepsarisep
He(dTEerazonpoMbICTIOBBIX IPOIECCOB, 1.M. BOMKO, HH:KeHeP-TEXHOIOT
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Yu. BALAKIROY, professor, academician, member of the International Higher Education Academy of Sciences V. BROVCHUK, oil and
gas field supervisor; Y. BOYKO, production engineer

ITpu BTOPUYHOM BCKPBITUH IIACTA, BOCOOEHHOCTHU B Often during casing perforation especially at night
HOYHOE BPEMs, 3a94CTYIO U3-3a BIUAHUA YEJIOBEYECKOI'O time, measurement of drilling pipes and formation
(paxTopa npomep 6ypPHIIbHBIX TPy, 4 310HO U INTYOHHA depths is performed incorrectly due to human-factor
NPOGYPEHHBIX YUACTKOB IIJIACTA OCYIIECTBISETCSA aspect. Thus, the real depth is different and during
C UCKAKEHUAMU. BeiiencTBue 3Toro MICTUHHASA well inflow stimulation fluid is produced from aquifer,
INIyOMHA OKA3bIBAETCSI MHOM, U TIPU BBI3OBE IIPUTOKA B so-called «<newcomer». This aquifer is not considered
IPOLECCE OCBOEHUA CKBAKUHBI BKJIIOYAETCA BOASHON in well construction design. This causes a lot of
MNPOIUIACTOK, HA30BEM €TI0 OOPA3HO «IIPUILIETIBLIEM>, HE difficulties during further production.
IIPEAYCMOTPEHHBIN B [IPOEKTE CTPOUTEILCTBA CKBAXKUHBI, The main negative effect of human error in depth
4TO BJIEYET LIE/IBIF KOMILIEKC HETATUBHBIX ITOCJIEICTBUN measurement is the extraneous operation of water
P JaJIbHENIIEN PA0OTE CKBAKUHBL shut-off treatment that requires additional costs.
OCHOBHOE OTPHIIATENBHOE CJIEICTBHE OIIUOKU IIPOMEPA Professionals are well-acquainted with a wide
INIYOMHBI TPOOGYPEHHBIX IVTACTOB 3AKII0YAETCS BO diversity of different methods to shut off water inflow
BHEIUIACTOBBIX PA0OTAX IO JIMKBUAALIUU ITOCTYIUIEHUS in productive formation system.
«qyKJIOW» BOZBI U3 OOBOJHEHHOI'O ITPOILIIACTKA, Coiled tubing technologies are also one of these
TPeOYIONIUX JOMOTHUTENBHBIX PACXOJ0B (PUHAHCOBBIX methods. This paper proposes one of methods
CPEICTB. to apply coiled tubing for the above-mentioned
CHenuaaruCTbl XOPOIIO 3HAKOMBI C MHOIOOOPa3UeEM purposes. The proposed method is based on the
PAa3INYHBIX CITIOCOOOB JIMKBUAAIIUU ITPUTOKA TAKOH BOJBI creation of hydrodynamic load by coiled tubing and
B IIPOAYKTUBHYIO YACTh IVIACTOBOX CUCTEMBL. water tamping zones. These zones develop as a result
KonTIO6MHTIOBBIE TEXHOJIOIMU TTO3BOJIAIOT ITOMOTHUTD of inflow restriction from the «<newcomer» formation
3TOT apCeHA. B 1TaHHON CTaThe MBI IPEJIArAEM OJUH 13 and oil-gas bubles floating up in the void between
CIIOCOOOB NPUMEHEHUS THOKON TPYOBI IS YKA3AHHBIX production tubing and coiled tubing as shown in fig. 1.

nesen. MexaHn3M NPeIOKEHHOTO
CrIoco6a 6a3upPyeTCs Ha UCIIOIb30BAHUU

— IUIACTOBAS BOAA

JOTIOTHUTEIBHOIM THAPOIUHAMHUYECKOMN formation water

HAIPY3KH C IIOMOIIBIO KOITIOOUHTA 1 kel /-\_ f_‘b“‘“ 888 ~ formation gas

BOJISTHBIX TAMIIOHOB, BOSHUKATOIIHX B = -

PE3YIBTATE Or PAHUYUCHUS TOCTYTUICHHST B e Pucynox 1 -

BOJIBI U3 T1J1ACTA-<TIPUIIEBIA> U -- === Eﬁi‘;ﬁgg’fa Ycnoenasn

BCIUTBITHSI ITY3bIPKOB HE(DTH U TA34 B e - ,?_/ 8 coememjennan

MEXTPYGHOM IPOCTPAHCTBE Mexk Ty HKT - -== cxema ozpanunerHusn

Y TUOKOM TPYBOH, 4TO YCIOBHO MOKA3aHO o - - 60061 C HOMOULHIO
J=0-179_1. - 800AHOZO mamnona,

Hapuc. 1. “=8-(=8-H|- | zaszonvoepau

I'mbkas Tpy6a fuaMeTpom 1" unmn J—o-1=2 E?;SFI?SZJ;?P KoAmoouHza

1/2" cHabxxeHa Ha KOHLIVC TI'OJIOBKOM ‘___ =o- '_‘_ -= ) Figure 1 — Combined

PAaCIIBUTATETIS, KOTOPBIH B IPOTIECCE ° g‘fﬁ;ﬁ;%‘;fa“ scheme of water

PabOTHI IO NPEJIOKEHHOM TEXHOIOI'UH 4 ) resitriction using

6yzeT co3/1aBaTh 3(PEKT BOJSTHOTO —o - S%ﬁzfgj’i;ﬁfn(gggﬁgsw water tamping,

ra3ro/bAepa, OrPAHUIHBAIOMIEIO s ;: gas’?Older and coiled

[IPUTOK BOJIbI U3 TUIACTA-<TIPUIICIIBIA>, tubing
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B pesynbrare OrpaHUYUBAIOIECTO JCUCTBUA IIPUTOKA
BO/IbI 1 I'a34 I'a3 U3 IJIACTA IIPUIIIEIIbIA» TOXKE
HOJHUMAETCS U CO3JAET JOMOTHUTEIBHYIO HATPY3KY Ha
IUIACT-<«IIPUIIETIEL.

B pe3ynbTaTe BCEX ONMMCAHHBIX IPOLIECCOB BHYTPU
CKBA>KHHBI B TPOCTPaHCTBE Mexay HKT 1 rubxort
TPYOOU MOTOK MJIACTOBOM XKUAKOCTH OYAET OTKJIOHEH
Y OT'PAHHUYEH C CO3/JAHUEM I'd30BOASHOIO «TAMITOHA» C
MEXAHHU3MOM OI'PAHUYEHMS TOCTYIUIEHUS BOJbI M I'd34 B
CKBA’)KMHY U3 IIACTA-<«[IPUIIETIBLIA>.

BoasHOI TaMIIOH U pab0Ty CKBA’KUHHOT'O I'a3rOJIbJIEPA
MO’KHO YIIPOYHHUTB C TIOMOIIBIO MHOTO(DA3HOU IEHBI U
PA3INYHBIX XUMUYECKHUX MATEPUATIOB.

I1py1 TOBTOPHOM YBEJTUYEHUH IPUTOKA BOJIBI
U3 IIACTA-<IIPHIIENBIA> TTPOLECC OTPAHUYEHU A
HOCTYIJIEHUS BO/IBI MOXKHO OYZIET IOBTOPUTb, 6J1ar0
JUIS 9TOTO HE TPEBYETCS OCIOXKHATD NTOAZEMHYIO
WHCTAJUIALIUIO CKBAKUHBL

Ha pucyHke 1 CXeMaTUYHO ITOKA3aH PEAIATAEMBII
MPOLECC B COBOKYITHOM TEXHOJIOTMYECKOM UCITOTHEHU .

COBEPIIEHHO OYEBU/IHO, UTO MIPEIAraeMas
TEXHOJIOTHUS OTPAHUYEHUSA TOCTYIIEHUS «9YKIOM>
BO/IbI U3 TTACTA-<IIPUIIENIBIA> [IO3BOIUT JOOUTHCA
MOJIOKUTEIBHOT'O PEZYIIBTATA CO 3HAYUTEIBHBIM
3KOHOMHYECKUM 3(PHEKTOM.

Coiled tubing string with 1 or }; inches diameter is
equipped with a spraying nozzle that will create the
effect of water gas-holder that restricts water inflow
from the «<newcomer» formation. As a result of water
and gas inflow restriction, gas from the «newcomer»
formation is floated up thus creating additional load
on the «cnewcomer» formation.

As a result of these operations formation fluid inflow
in the void between production tubing and coiled
tubing will be diverted and restricted by gas-water
tamping effect and the process of restriction of water
and gas inflow from the «<newcomer» formation.

Water tamping and well gasholder performance can
be improved by the application of multiphase foam
and different chemicals.

During subsequent enhancement of water inflow
from the «<newcomer» formation, the process of water
restriction can be repeated. This can be performed
without intervention in well subsurface system.

Figure 1 shows the proposed process with all
technological equipment.

It is quite clear that the proposed technology of
restriction of water inflow from the «<newcomer»
formation will result in positive effect with significant
economic benefits.

OBHOBJIEHVUE HOBOCTHOW PYBEPUKW - EXXEQHEBHO
PACCbIJIKM A1 NOANNCYNKOB CANTA - EXXEHEOENIbHO
OB30Pbl MIHHOBALIUIA HEDTECEPBUCA - EXXEMECAYHO
HOBbII HOMEP XXYPHAJIA - EXXEKBAPTAJIbHO
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PEAHUMALNA OTPABOTAHHDIX
HEDTAHBIX MECTOPO)XAEHUN:
NMPOBJIEMbI N PELLEHUA

B.C. BOUTEHKO, 1. 1. H., npodeccop, akagemux PAEH, npeacenarens beIopycCKOro ropHOro oouiecTsa,
C.C. HOBHKOB, reHepaabpHbI¥ JUpEKTOP OO0 JIKD Heapa-C» (ACTpaxaHb)

Ipu CTAHJAPTHBIX TEXHOJIOTUAX JOOBIYU HEPTH
IPUHATAS CETOHS KOHCEPBATUBHAS BEJINYNHA
CPENHEB3BEMIEHHOTO KOA(D(PUITUEHTA U3BICYECHUS
Hedtu (KVUH) 17151 OTKPBITBIX TPAJUIIMOHHBIX
MECTOPOKICHUN HEPTHU COCTABIISIET 22%. KacaTenbHO
2K€ HETPAJULIMOHHBIX 3411ACOB HE(DTU €T'0 3HAYCHUE
onieHuBaeTcA B 10%. To ecTb IpU TPATUIIMOHHBIX
NOJXOAAX B HEJIPAX HA OTPAOOTAHHBIX WIH
HAXOAAMUXCS HA TTO3THUX CTAIUAX PA3PAOOTKHU
HEPTAHBIX MECTOPOXKIEHUI OCTAIOTCS OTPOMHBIE
3aI1ACHI JKUJKHUX YITIEBOJOPO/IOB.

K npumepy, 10 UMEIOIIENCA OLIEHKE AMEPUKAHCKUX
CIEUANIICTOB, TOJBKO B TEXaCCKOM pETHOHE
KOJIHUYECTBO HEU3BJIECYEHHON TPAJULIMOHHOI HE(PTHU
U3 TAKUX MECTOPOXICHUN npesblaeT 200 Mipg,
Oappener.

HapymieHnue TeMnoB JOOBIYU HE(PTH, 4ACTO
HEOOOCHOBAHHBIE (DOPCUPOBAHHBIE PEKUMBI
MPUBEJIH K LIEJIOMY PALY OTPULIATEIbHBIX
MHOCJIECTBUIL: IPEXKAECBPEMEHHBIM IIPOPBIBAM
IUTACTOBBIX BOJ| K JOOBIBAIOIINUM CKBA>KHHAM (JOJIA
BOJIbI B U3BJIEKAEMOI HEPTU focTUraeT 70—80%,

4 B OTAENBHBIX CIy4asax 90 u 00JIee IPOLIEHTOB);
06pPa30BAHUIO U30IHMPOBAHHBIX BOJIOU YYACTKOB
3aJIEKEN; CHUKEHUIO IIACTOBBIX JABJICHUI U
NPEKPAIEHNIO (POHTAHHOI JOOBIYU HEPTH (IO
(POHTAHUPYIOMUX CKBAXKUH YACTO HE IIPEBBIIIAET
10% oT JEUCTBYIOMETO (POH/A); HEOOPATUMBIM
U3MEHEHHAM CBOUCTB HACHIIEHHBIX KOJIJIEKTOPOB
U Ap. B pe3ynbrare MUJLIMAPALI TOHH HE(PTH
OCTAIOTCA B HEJIPAX U HE MOT'YT OBITh U3BJICUEHBI
NPU CTAHAAPTHBIX TEXHOJIOTUAX PA3PAOOTKHI
MECTOPOXJeHU . [TpobiiemMa HaEKHOT'O BBLJCJICHU S
3KPAHUPOBAHHON (ITIOrPE6EHHON) HE(PTH ITOKA
OCTAETCS HEPEIEHHOM.

Bce TpynHee u Bce ¢ 60IpIUMHU
KaIIUTAJIOBJIOKEHUAMU ITPUXONUTCA
KOMIICHCHPOBATb JOOBIYY HEPTU IPUPOCTOM
3a1acoB. [IpryemM OTKPBIBAEMBIE MECTOPOXKAECHUA
XAPAKTEPU3YIOTCA BCE MEHBITUMHU U MEHBITUMU
34MaCaMU C IPEO6IaTAHNEM HU3KOITPOHUIAEMBIX
KOJUIEKTOPOB U JIOJIU TPYJIHOU3BIEKAEMBIX HE(PTEMN,
B TOM YMCJIE TAXKEJIBIX BBICOKOBA3KUX.

IMpu TpagUILIMOHHBIX TEXHOJIOTUAX IIOUCKA,
Pa3BeKU U Pa3pabOTKU HEPTAHBIX MECTOPOXK/ACHUI
BCE 3TU (PAKTOPHI BCE 6OJIBIIIE HE TOJIBKO OCJIOKHAIOT
npo6JeEMY YIOBJIETBOPEHUS BO3PACTAIOIIETO CIIPOCA
Ha HEPTD, HO U NIPEJONPEIEAIOT TEHJEHIINIO K
[TAJIEHUIO I'OJOBOM JOOBIYU HEPTHU.

Mex /1y TeEM pa3BeaHHbIE K HACTOAIEMY BDEMEHU
B IIp€e/ie/IaX KOHTHUHEHTAJIBHOM CYIIIU MUPOBBIE
3aI14CBI HE(PTU HEHAJIOITO OOECIIEYAT PACTYIIIHE
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OoTPe6GHOCTHU JT1ofieH. ITo MHEHUIO BULIE-TIPE3H/ICHTA
PAEH akanemuka E.A. KO3710BCKOI'O, €€ XBaTUT HA

40 net. IIpuyeM, IO YTBEPKICHUIO CIICITUATTUCTOB,
HHTEHCUBHOCTD NOTPe6IeHUs He(DTHU B O6/IMKaHIIINe
50 netysenuuurcs B 2,0—2,2 pasza. [Ipu CTaHAapTHBIX
MO/IXOJ]AX 3TO MOTPEOYET YBEINUYCHUSA O6'BEMOB
OYPOBBIX PabOT (CAaMO KAITUTAIIOEMKOM YaCcTH
Pas3BeIKU 1 JOOBIYU HEPTH) OOJIEE YEM B 5 pas.

TakuM 0OPa30M, MUP YK€ CETO/IHS, BO3MOXKHO,
HAXOAWTCS HA IIOPOr'e «<HE(PTAHOIO royoja». K ciaosy
CKa3aTh, TAKOE XK€ MOJIOKEHNE XAPAKTEPHO B I1€JIOM
MPAKTHUYECKH JIJISI BCEX MUHEPAIBHO-CBIPhEBBIX
PECYPCOB KUZHEOOECTICUCHU .

[1s1 penieHus Ipo6IeMbl MOT'YT OBITh
33/IEVICTBOBAHbBI HECKOJIBKO ITOIXO/IOB.

TlepBBII U3 HUX 3aKJIIOYACTCS B HAPAIIMBAHHUU
JOOBIYM HE(PTH 32 CUET (POPCUPOBAHUS PAOOTEHI
3KCILTYATAIIUOHHOTO (POH/IA CKBAKUH U IIOBBIIICHHU S
TEMIIOB OTOOPA JKUAKOCTU. OFHAKO OJJHO3HAYHO
MOKHO KOHCTATHPOBATh, YTO TAKOU NOJXOJ, TOIBKO
YCYTYOUT MIOJIOXKEHUE — IIPUBEJIET K PE3KOMY
cHmxeHuio KMH.

Bropoii myTh npeanonaraeT KOMIEHCAITAIO
JIOOBIYU IPUPOCTOM IIPOMBIIIJIEHHBIX
3a1acoB. [Ipy TpaJUITMOHHBIX PEMICHUAX U
MPUMEHSIEMBIX HBIHYE TEXHOJIOTUAX PA3BEAKH,
OypEHUS U PA3PAOOTKU MECTOPOXKIECHUT 15
€r'0 OCYIIECTBIEHHUS TOTPEOYETCS OOJIBIION
06'BbEM KATIUTAJIBHBIX 32TPAT X OPTAHHU3AI[MOHHO-
TEXHUYECKUX MeponpuaTuil. Heo6xogqumo 6yaer
OYPHUTB THICAYU JOOBIBAIOIINX CKBAKUH C OOITUM
06'BEMOM NPOXOIKU F'OPHBIX HOPOJ, UCYUCIIEMBIM
JECATKAMU MUJIJIMOHOB METPOB. MICXOASI U3 PEATIBHOI
CUTYAIUH, TAKOU TTOAXO/, CIIEAYET OLIEHUBATD KAK
MaJIONEPCIEKTUBHBIN.

Haubonee 3pHEKTUBHBIM U OFHOBPEMEHHO
PEAIBHBIM ABJISIETCSA TPETUM TOAXO, IPU KOTOPOM
331249y OAAECPKAHUSA TOILIMBHO-3HEPTETUYECKOTO
pecypca Ha *KU3HEHHO HEOOXO/IUMOM YPOBHE
IPEIYCMATPUBAETCS PEMUTD HA OCHOBE
HAYYHO-TEXHUYECKOI'O IPOIPeCCa — 34 CUET
MPOMBIIIEHHOI'O OCBOEHHUS VKE PA3PAOOTAHHBIX
BBICOKHUX (<IIPOPBIBHBIX») TEXHOJIOTUH IIOHCKA,
Pa3BeAKU, JOOBIYHN U BBICOKOPEHTAOEIBHON
nepepadoTKU HeTEH PA3HBIX KATETOpUil. B aTom
clIy4dae 6yIET He TOJIBKO MPEJOTBPAIIEHO CHUXKEHUE
YPOBHS JOOBIYY, HO ¥ TPU MUHUMAJIBHBIX 34TPATAX
O6ECIIEYEH €TI0 YCTOMYUBBIH O'BEM 34 CUET
BO3BPAT4 HA YKE OTPAOOTAHHBIE MECTOPOXKIEHUS,
Pa3pabOTKU 3aJIEXKEN C TPYTHOU3BIEKAEMBIMHA
3aI14CaAMU, B TOM YUCJIE U TAKEJIOM (BBICOKOBA3KON)
HEPTU.



MWPOBAA NPAKTUKA U TEHAEHLUMN
HE®TEQOBbIBAIOWEN OTPACIIMN

COBpPEMEHHOE MUPOBOE NOTPEOIEHNE HEDTHU
cocrasiger 1600 MIH M3 B rofi, YTO COCTABIAET 8%
OT OTKPBITHIX U JJOKA3aAHHBIX 3a114COB, 4 MUPOBAs
pecypcHas 6a3a TPAAULIMOHHBIX MECTOPOXKICHUN
pasHa 1 557 000 MJIH M?, HETPAIUITMOHHBIX
MECTOPOXIECHUN (HE(PTEHOCHBIE TIECKI)

47 7000 mu M3, [IpudeM pecypcHas 6a3a
OnpeneeHa KaK KOJIMYECTBO HE(PTHU C JOKA3aHHBIMU
34I14CAMH B €ECTECTBEHHOM 32JIETAHUU.

B nepcrniekTuBe 11€71610 HEPTEAOOBIYU SABISICTCS
nosbimenue KMH 1o 70% ot pecypcHOM 6a3bl
TPAAULIMOHHBIX MECTOPOXAECHUI HEPTH
(MH) 1 30-50% HETPaAULIMOHHBIX HEPTEN —
CBEPXTSXKEIIBIX, BBICOKOBA3KUX. ENUHCTBEHHBIN
PEaNbHBIN NIYTh JOCTUXKEHUA 3TOM HEIN —
MOBBIIIEHUE HEPTEOTAAYN C IPUMEHEHHUEM
MHHOBAIIMOHHBIX TEXHOJIOTHUH.

Llenpio yCUInH IPU 9TOM ABJIAETCA KAXKbII
JIOTIOJTHUTEIBHBIN IPOLIEHT U3BJIEYEHUSI OOMUPHBIX
OTKPBITBIX 3aIT14COB HE(PTHU 1 JOOBIYU HEPTU U3
OTPAOOTAHHBIX KOJUIEKTOPOB.

CneyeT OTMETUTD, UTO HAJIEKHOCTD ITIOCTABOK
HedTU 6yIET 3aBUCETh OT HPOAOIKAIONIECHCS
M HAPACTAIOMIEN Pa3pabOTKHU MECTOPOXKAECHUH
Cpennero Bocrtoka, CeBepHOI APpPUKH,
HETPAJUITUOHHBIX MECTOPOXAECHHUI, HOBBIX
MECTOPOXKAEHUI HA MOPCKOM HIENb(pe U
TPYAHOJOCTYITHBIX HE(PTEHOCHBIX 6ACCENHOB.

HacKOJIBKO KOHKYPEHTOCIIOCOOHBI COBPEMEHHBIE
METOJbI HOBBIIECHU S HEPTEOTIAYN? DKOHOMUKA
MOMCKA HOBBIX MECTOPOXKAEHUIT B OOIBIINHCTBE
PETUOHOB MUPA (PAKTUYECKHU BBITVIAJIUT HAMHOT'O
MPUBJIEKATEIBHEE, YEM «BBDKUMAHHE>» OCTATKOB
HEPTU U3 CTAPBIX BBIPAOOTAHHBIX MECTOPOXKIAEHUI.
OpHako aT1a cuTyanud BpemeHHasa. OHa XxapakTepHa
JUISL CTPAH — 9KCIIOPTEPOB HEPTHU C O'POMHBIMH
JTOKA3aHHBIMH U U3BJIEKAEMBIMU 3a11acamu (Poccus,
CayoBCKasa ApaBus), U, KAK IOKA3bIBAET IIPAKTUKA,
SKCTEHCHUBHBIN IyTh PA3BUTUS JOOBIYH (UMEETCS B
BUTY (POPCHPOBAHHAS 10OOBIYA — 3214494 KAK MOXXHO
B 60J1€€ KOPOTKHUHA CPOK MMONTYYUTh MAKCUMAJIBHYIO
NPUOBLIB) HE BBIXO/ U3 CUTYALIUH, TAK KaK
OIrPOMHOE KOJIMYECTBO HE(PTHU IIPOCTO IO IPUIUHE
«QIIIIETUTOB» OCTAETCA B IIACTAX.

JanpHernmas MUpoBas JOObIYa HEPTH 3ABUCUT
OT IVMI06AJIBHOI'O OCPEAHEHHOI'O KO3 pUInueHTa
U3BJICYEHUA HEPTH, T.€. JOIH TEXHUYECKHU
MU3BJIEKAEMOU HEPTU OT BCET'O €€ KOJIUYIECTBA,
HaXOASIIErocs B HeJpax (Taos. 1). Ilepsbliil aTan
JOOBIYM HEPTH 3ABUCUT OT HAJINYUSL, COCTOSTHUS
U BUJ14 IPUPOJHOM IJIACTOBOM SHEPIUU B
€CTECTBECHHOM 34JICTAHUU.

B 601bpmMHCTBE HEPTEHOCHBIX KOJIJIEKTOPOB
MHPa Hanboee paCIIpPOCTPAHEHHON JABUKYIIEN
CHJION IpOoLeCCa AOOBIYU HE(PTHU ABJISACTCS
BBITECHEHUE €€ PACTBOPEHHBIM I'a30M. [lJaHHAs
TEXHOJIOI'MSI OOeCcIedynBaeT u3sjaedeHue 10 20% ot
obero o6’beMa HePTHU B KOJJIEKTOPE.

OTOT NEPBUYHBIN ITPOLLECC JOOBIYU OOBIYHO
JIOTIONTHAETCS HA PAHHEM 3TAIIE Pa3paboTKU

Taonuua 1 — Odxcudaemsie KOIPPumuenmoL
useneuenusn negpmu (KHH)

KWH,

DTansI ¥ CIIOCOOHI Pa3paboOTKH %
0

IlepBUYHBIEC METOABI

Vapyruii pesxum (HedTH, BO/IbL, BMEIAIONUX ITOPOJT) <5

CaMOBBITECHEHHUE PACTBOPEHHBIM I'A30M <20

BerTecHeHME eCTECTBEHHONM I'OJIOBHOM «IITATTKOM» <30

I'paBUTALTMOHHBIN IPEHAXK (CTOK K CKBAXKHHE 32 CYET

JIETIPECCUM) <40

EcTeCcTBEHHDBII BOTOHATIOPHBIA PEKUM (BLITECHEHHE <60
TNOA3EMHBIMH BOJAMHU, CTEKAIOIIUMH I10/] CJI0H HEPTH)

BTOpHYHBIEC METOABI

PennpKyJIsIus ra3a (3aKa4Ku B KOJIJIEKTOP OT/ICJIEHHOT'O
Ha [IOBEPXHOCTH OT HE(PTH ra3a, a TAKIXKE JOMOITHUTETBHO

HArHETAEMOT'O I'a3a) -0
<

[IpuHYIUTENBHOE 3aBOAHEHHUE (HATHETAHHE ITO KOHTYPY
HAIHETATEIbHBIX CKBAXKHUH C IOBEPXHOCTH) U JIP.

TpeTHYIHBIE METOXBI

TepMudeckue (ITapOBOIt IIPOTPEB IIACTA, BHYTPUIIIACTOBOE

TOPEHHUE, 3aKAYKA FOPSAYEH BOJIBI)

<80
CMecHuTeNbHBIE (3aKAYKA YIVIEKUCJIOTHI, YIJIEBOAOPOAHBIX

Ta30B, ILIMOBBIX 1/UJ/I1 BBIXJIOITHBIX I'A30B). 3aKa4Ka
XHUMHYECKUX PEATEHTOB (IOJUMEPOB, ITAB) 1 fp.

METO/AAMH BTOPUYHON Pa3paboTKH, COCTOSIUMHU
B IIOBTOPHOM 34KAYKE B KOJUIEKTOP Ir'a3a (TaK
HAa3bIBAEMBII CAUKJIMHT-TIPOLECC, MU ITUKINYHBIN
IIPOLECC) U IPUHYLUTEIBHOM 3ABOJJHCHUH.

ITo npubIN3UTENBHOM OLIEHKE, TPETD
HE(PTEHOCHBIX KOJIJIEKTOPOB B MUPE
IKCIUIYATUPYETCA HA €CTECTBEHHOM 3aBOJJTHECHUU
34 CYET IIPUTOKA B KOJUIEKTOP IOA3EMHBIX
BOZ, ECjiu IpOo1eCcChl BTOPUYHOI'O U3BJICUCHUS
He(THU NPUMEHSAIOTCA C Ha4asa JO6bIYH, 4 3TO
HBIHE OOBIYHAS IPAKTUKA PAa3pA60OTKU HOBBIX
MECTOPOXKACHHUI, UJIU IIO3JHEE, B IIEPUOJ, [IEPBOI'O
3Tana pa3paboTKH, TAKON TEXHOJOTUYECKUI PEXUM
ONPENEAIOT KAK PEXKUM NOAACPKAHUS IITACTOBBIX
Aasnenuit (TTITO).

TpeTudHbIE METO/BI IPUMEHUMBL B KOHIIE
BTOPOI'O 3TAIa PA3PaA0OTKH MECTOPOXKAcHUA. OHU
MOTYT OBITh TEIIJIOBBIMU, CMECUTEIBHBIMH JINOO
(PU3UKO-XUMHUUYECKUMHU IIPOLIECCAMU, TIPUMEHEHUEM
KOTOPBIX IBITAIOTCS «BbIXKATh» KAK MOKHO 6OJIBITIE
OCTABIICHUCS B KOJUIEKTOPE HEPTU.

CaMOI1 YCIIEITHOM U3 3TUX TEXHOJIOIUU JJI1
JIO6BIYN HEDTU CPEITHEN U MAJIOH TVIOTHOCTEH
SIBJISIETCS BBITECHEHUE YIVIEKUCIIBIM T'A30M.
TpuALATHIECTHUN ONIBIT TpuMeHEeHUSs B CIIIA
IIOKA3BIBAET, YTO IIOCJIE IPUHYAUTEIBHOI'O
3aBOJHEHUS YA€ TCA U3BJIEYDb JOIOJHUTEIBHO OT
7 10 15% HedTHU B 3aBUCUMOCTH OT €€ B3KOCTH,
MIPOHHUIAEMOCTH KOJIJIEKTOPA, INTYOUHBI €TO
3aJIETAHUSI U IPUMEHSIEMOT'O METO/1A ITOBBIIICHU ST
HedTeOTIAUH.
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MacCUpPOBAHHBIE 3AKAYKH B HE(PTEHOCHBIE IIACTHI
TAKUX BEIIECTB, KAK BOJ|A MJIM I'a3, IOBBIIIAIONUX
€CTECTBEHHYIO 3HEPIUIO (AABJICHUE) KOJIJIEKTOPA,
He 6bLIM HOPMO¥ 1o 1960-x roos. Ho gaske Ternepb
JUISL TIPUMEHECHMU ST 9TUX METOJIOB OOBIYHO BBIOUPAIOT
JIMIIb KDYTTHOMACIITAOHBIE KOJIJIEKTOPHI.

Bonee TOro, He BCE TEXHOJIOTUU NOBBIIIEHUS
HEPTEOTAA4YN IPHUMEHUMEBI KO BCEM KOJIJIEKTOPAM
u Tunam HeTu. Kak ciiecTBrue, MHOTO HE(PTAHBIX
KOJUJIEKTOPOB, OCOOEHHO HEOOIBIINX U CPEJHUX
O 3a1acaM, AAOMIUX OKOJIO TTIOJIOBUHBI MUPOBOU
JIOOBIYN HEPTH, OCTABIAIOTCA O€3 MIPUMEHEHUS
BTOPHUYHBIX METO/IOB U3BJICUEHUS.

Kak nnpaBuiio, KO3((PUITUEHT U3BJICUEHU
nHepTu KMH = 15-20%, COOTBETCTBYIOMUA
MEXAHHU3MY CAMOBBITECHEHUA HEPTU
PaCTBOPEHHBIMHU WJIN CKOMMUBIIUMHUCA HA/J| €€
MOBEPXHOCTBIO B KOJJIEKTOPE YIVIEBOJOPOAHBIMH
U CONMYTCTBYIOMUMH UM I'a3dAMH, OOBIYHO CITYKUT
HCXOJHOM OIEHKOM BO3MOKHBIX OOBEMOB JOOBIYH
HEPTHU JJI1 BHOBb OTKPBITBIX MECTOPOXKIEHU
JIO TEX TIOP, IMOKA HE 6yIyT PACCMOTPEHBI APYTHE
METO/BI JOOBIYU. XOPOIINUM IPUMEPOM 3ABBIIIEHU A
MU3BJIEKAEMBIX 34M1ACOB CJIYKHUT CEPTUPUKALINA
OTKPBITOrO Ha menbde Kurasa nedranoro
MeCTOpOXAeHUA Hanny. BHagaie KOMIIaHUA
dlerpo-Yaiina» ycranosuia gjis Hero KMH 40%, Ho
TO3/IHEE ITOHU3UAA ero 10 20%.

B mureparype npuBOJUTCSA HECKOIBKO
CTATUCTHUYECKUX OIIEHOK BO3MOXKHBIX KHH B
UHTEPBAJE OT 27 0 35%. MUHHUCTEPCTBO I'€OJIOTUNA
CIIA onpeaenumno cpeguunit KMH = 40%.

CpepnnesssenieHHbIN KWH s menbga
CeBepHOTO MOPsI paBeH 46% — HAUBBICITICE B MUPE
3HAYEHUE JOCTUTHYTO OIArOfaps BIEYATIAIOMEMY

PewleHne npobnemMbl yBenmyeHus Jooblum Hed T
CerofHs Npexae BCero AONMKHO ObITb CBA3aHO He

C KOMMNeHcaumen oObIYY NPUPOCTOM 3aMacos,

a C MPOMBbILLIEHHBIM OCBOEHMEM MPOPbLIBHbIX
TEXHONOIrMK, NO3BONSAIOLMNX HE TONBKO PEe3KO
NOBbICUTb 3P PEKTUBHOCTbL reofIoropassefoyHbIX
paborT, Ho 1 yBennumTb KUH kak MuH1UMyM go 70%.

NIPUMEHEHNIO BTOPUYHBIX METOAOB PA3PA0OTKHA
B TEYEHHE BCET'O CPOKA KCILIYATALINHU
MECTOPOXAEHUN. [IprMepOM OHOTO U3 CAMBIX
JIYYHINX MECTOPOXAEHUH aBsgeTcs CTaTdbopr C
KUH = 66%.

Ilo nporuosam, Ha MecTopoxaeHuu [Ipaaxo-ban
Ha Ajsicke oyget pfocturnyT KMH = 47%, 6naropaps
PAaHO HAYATBIM 3aKAYKAM I'd3d U BOJBL, BCJIE 34
KOTOPBIMH 3aKAYUBAJIU CMEMUBAIOIIHUECA C HEPTBHIO
YIJIEBOJOPOAHBIE I'A3bl.

OInBIT pa3zpabOTKU MECTOPOXKACHUI CEBEPHOIO
MOP# ITOKA3aJI, YTO U3 KOJUIEKTOPOB C 3AI103/1ABIIIE
nporpammoi I yaaercs uasiaeuyb Ha 10% et
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MEHBIIIE, YEM U3 MECTOPOK/ICHUI, HA KOTOPBIX TAKasl
IporpamMma NpHUMEHEHA C Ha4aaa pa3padoTKH.

HakorieHHass MUpOBas JOObIYa HEPTH €1Ie HE
JJOCTHUIJIA ITOJIOBUHBI U3BJIEKAEMBIX 34I14COB, U, XOTS
«CJIMBKM» HEPTENOOBIYN CHSTHI, 4 OCTATOUYHbIC
(XyAIIME IO YCIOBUAM 32JIETaHUS U KAYECTBY)
34I1aChl IOTPEOYIOT JJIs1 JOOBIYM 3HAYUTEIBHO
OOJIBIINX YCUJIUI U 32TPAT, IMPOKHUE BO3ZMOXHOCTH
JJ1s1 Pa3pabOTOK U IPUMEHEHUSI HOBBIX METO/IOB,
MOBBIIIEHUE HEPTEOTAAYN COXPAHUTCS HA
JJIUTEIbHYIO IEPCIIEKTUBY.

ITpuBEICHHBIIN KPATKUH AaHAJIN3 IOKA3bIBAET, YTO
pereHue Ipo6JIEMBl YBEITHUUECHUS TOOBIYN HEPTH
CETOJHS IPEXK/IE BCETO JJOIKHO OBITh CBA3aHO HE
C KOMIIEHCALIUEN JJOOBIYH IIPUPOCTOM 3aI1ACOB,

4 C IPOMBIIJIEHHBIM OCBOEHHEM NTPOPBIBHBIX
TEXHOJIOTUH, TO3BOJISIONINX HE TOJIBKO PE3KO
MOBBICHUTD 3(P(PEKTUBHOCTD I'€OJIOTOPA3BENOYHBIX
pab6oT, HO U yBeanuuTh KMH Kak MUHUMYM 710 70%.

Takue TEXHONIOTUHU B HACTOAIIEE BPEMS
pa3pabOTaHbl, HEKOTOPBIE U3 HUX, HA HAIII
B3IJISA]], HANOOJIEE IEPCIIEKTUBHBIE IJIS1 DEMIEHU S
0603HAYEHHON MPOOJIEMBL, MBI PACCMOTPUM
OJAPOGHEE.

NMPOPDbIBHBIE TEXHOJIOIMM
BHYTPUCKBAXXWUHHDbIX PABOT,
VBEJINMEHVA AEBMTOB CKBAXXMH
N KMH

KOJNITIOBUHIOBbIE TEXHOJIOTUW

B HE(PTEra30BOM KOMILJIEKCE K IPOPLIBHLIM
TEXHOJIOTHSM MOKHO OTHO3HAYHO OTHECTU
KOJITIOOMHTOBBIE, KOTOPBIE MO3BOJIAIOT KODEHHBIM
06pPa30M U3MEHUTD ITOJXO/IbI HE
TOJBKO K [IOHCKY,

HO U K JOObIYE HE(DTU U I'a3a.

VX nmpHBJIEKATEIBHOCTD
06€eCIEYNBAECTCS KOMMEPUYECKUM
YCIIEXOM, TEXHUYECKUM,
3KOHOMMYECKHM, SKOJIOTHUYECKUM U
COLIMAJIBHBIM 3(D(PEKTOM.

KoMmMmepayeckHui
ycrex npefonpeaeIsieTCs
MHOTO(DYHKITHOHAJIbBHOCTBIO
KOJTIOOMHTOHBIX YCTAHOBOK,
MO3BOIAIONUX YCIENTHO
YAOBIETBOPATD CAMBIE PA3JINYHBIE
TPpeOGOBAHUA 3aKa34NKa. CErOIHA C UX MOMOIIBIO B
HEPTEra30BOM KOMIUIEKCE MOXKHO OCYHIECTBIIATD
00J1€€ COTHU PA3HOOOPA3HBIX OIEPAIAI IIPU
WUCCJIEJOBAHUHY, KATTUTAJIBHOM PEMOHTE U 6yPEHUN
CKBa’KMH.

Texaudeckuri 3 ek obGecrieanBaeTcs
BO3MOKHOCTBIO ITPOBE/ICHUS BHYTPHUCKBAKMHHBIX
paboT 6€3 NPEABAPUTEIBHOI'O UX INTYIIEHUS,
HUCKJIIOYEHUS TPUCYITUX TPAJUITMOHHBIM METO/IAM
TPYyAOEMKUX padoT 1npu CIIO; BO3BMOKHOCTBIO
BBITIOJTHCHUS PA3JIMYHBIX PA6OT B CUIIBHO
HWCKPHUBJICHHBIX CKBA)KMHAX U YCIIEITHOCTBIO
OypEeHUS Ha JIEIPECCUH OOKOBBIX, JJOIIOJIHUTEIbHBIX



U TOPU30OHTAIBHO-PA3BETBIEHHBIX CTBOJIOB, 4
TAKKE 3aKAHUYMBAHUM CKBAKUH C COXPAHEHHUEM
KOJUIEKTOPCKUX CBOMCTB HE(PTETA30BBIX IJIACTOB.

Ikosormaeckui 3P exT 3aKouacTcs
B YMEHBIIICHUH BPETHOT'O BO3JEUCTBUA HA
orocdepy 3a CHET OO6ECIIEYEHN S TEPMETUYHOCTHA
LUPKY/ISAIIMOHHON CUCTEMBI, YMEHBIICHUS OO BEMOB
OYPOBBIX PACTBOPOB U PAOOUUX KUJKOCTEU, PE3KOT'O
YMEHBIIECHUS ONACHOCTU BO3HUKHOBEHUS OTKPBITBIX
He@TEra30BbIX (DOHTAHOB.

SxoHOMHYIECKHH 3PP eKT yoe1nTeIbHO
WUTIOCTPUPYETCS CIAEAYIONUMU IPUMEPAMHU U3
IIPOMBICJIOBOM IIPAKTUKMU.

Tak, HpUMEHEHUE KOJITIOOMHTOBBIX TEXHOJIOTUH
MO3BOJIAET HOBBICUTD B 2—10 pa3 Ipou3BogUTE Ib-
HOCTB TPYZA U CHU3UTb CEOECTOUMOCTD PA0OT HA
OOJIBIIIOM KPYI'€ OEPAUIA BHYTPUCKBAKUHHBIX
paboT. Hanbonee 3Ha4uTENBHBINA (D (PEKT
KOJNTIOOHUHTA — IPU OYPEHNH. BO3MOXHOCTB
BCKDBITUA NPOJYKTUBHBIX IIACTOB HA
JEIPECCUH MO3BONAET COXPAHATh UX IPUPOJHBIE
KOJUIEKTOPCKHE CBOUCTBA, YEM OOECIIEUNBAETCS
MHOTOKpAaTHOE (B 5—10 1 6051€€ pa3) yBeIUYeHUE
1eOUTOB CKBAKUH.

OCOOEHHO NEPCHEKTUBHBIM ABIAECTCA IPUMEHEHUE
KOJTIOOMHTOBBIX ATPEraTOB IIPU OypPEHUH GOKOBBIX U
TOPU3OHTAJIbHO-PA3BETBIEHHBIX JOMOTHUTENBHBIX
CTBOJIOB IPU BOCCTAHOBJIEHHH O€3/JEUCTBYIOMINX
U MAJIOJEOUTHBIX CKBAKWUH HA ITO3HEN CTATUN
Pa3pabOTKHU UCTOMEHHBIX MECTOPOXKAECHUI,
BOBJIEYEHUSA B PA3PAOOTKY TPYJHOU3BIEKAEMBIX
34I14COB M BO3BPAT4 HA YK€ OTPAOOTAHHBIE
HEMTEra30BbIE 3AJICKU.

ITo nmermenca OLeHKE, IPUMEHEHNE
KOJITIOOMHTOBBIX TEXHOJIOI'U MMO3BOJISAET YKE
CETOJHA BOBJIEYD B PA3Pa60TKY 3HAYUTEIBHYIO
4aCTh, 4 B IEPCIEKTHUBE — IPAKTUYECKH BCE
3264JIAHCOBBIE 34MACHI YITIEBOJOPOIOB U
JOIIOJTHUTEJIBHO JOOBIBATH TONBKO B Poccun 1o
50 MJIH TOHH HEPTHU U 10 30 Mipg m?
ra3a eXXeroHo.

E1te 0JHO BECOMOE NIPEUMYIIECTBO: 339E€M OYPUTD
HOBYIO CKBA>KHHY, ECJIM MOXKHO «PEAHUMUPOBATH>
CTApYIO, 3aTPATUB IIPU 3TOM I'OPA3/10 MEHBIIE
pecypcoB? To eCTb pACKOHCEPBUPOBAHUE CKBAKIH
U1 OYpEHHE M3 HUX HA IENPECCUN — OJTUH U3 CAMBIX
MNEPCHEKTUBHBIX BAPUAHTOB UCIIOIb30BAHUS
KOJITIOOMHT'OBBIX TEXHOJIOTHH. Kak Mbl OTMEYAH,
PU TPAAUILTMOHHBIX ITOAXO/AAX B HEPAX HA
OTPabOTAHHBIX UJIN HAXOAAMUXCA HA TTO3HNUX
CTAIUAX PA3PAOOTKU HEPTAHBIX MECTOPOXKJEHUN
OCTAIOTCSI OTPOMHBIE 3a11ACHI YITIEBOAOPOJOB. I10
HMEIOIIEHCS OLICHKE, TOJIBKO B CILIA KOJTMYECTBO
HEU3BJIECYEHHON HE(PTU U3 TAKUX MECTOPOKICHU
cocrasnAeT 218 mupp 6appeneit. Ilpu pemennu
OPOO6JIEMBI IOCTYIIA K TUM 3aI1ACAM AMEPHUKAHCKUE
YYEHBIE MIPUIIIN K BEIBOJY, YTO HAUOOJIEE BBITOIHBIA
OYTh 3AKJIIOYAETCS B 63 PEHNHN MUKPOCKBAKUH
(mmameTpoMm MeHee 4'*) MEeK/Ty CYIECTBYIOIHUMHU U
U3 CTBOJIOB PAHEE IPOOYPEHHBIX U OTPAOOTAHHBIX
CKBaXUH. ECTb IpHMeEPBI 6prH{/IH 06oJ1ee COTHHU
OGOKOBBIX CTBOJIOB IMAMETPOM 2”? 13 CYIIECTBYIOMEH

CKBA>KUHBI C yBEIMYeHUEM eouTa HedTU ¢ 3000 10
8000-10 000 6appeie B CyTKH.

YBEJINMEHVE AEBUTOB HEDTAHbIX CKBAXXUH
CNCNOJIb30OBAHVUEM SHEPI YAAPHbIX BOJIH

Cpenu cnoco60B, MPUMEHSIEMBIX JJIs
BOCCTAHOBJIEHUSI TPOU3BOAUTEIBHOCTHU HE(PTAHBIX
U YBEJIMYEHUSA IIPUEMUCTOCTH HATHETATEJIbHBIX
CKBaKMH, OCOOEHHO ITPUBJIEKATEIBHBI (113-32
IIPOCTOTHI IPUMEHEHHNA U OTHOCUTEILHO HU3KOM
Ce6EeCTONMOCTH) TUAPOPUZUICCKUE, B YACTHOCTH,
0a3UPYIOUINECH HA IPHUHITUIIAX UCIIOIb30BAHU A
3HEPIUU YAAPHBIX BOJIH.

VYaapHbIE BOJHBI ABJIAIOTCA YACTHBIM CIy4aeM
YIIPYTUX BOJIH OOJIBIION AMIUIUTYABL, (pa3a CRATUA
KOTOPBIX PACTIPOCTPAHAETCS C OOIBIIENH CKOPOCTHIO,
4JeM (paza pacTsakeHUs1. OCHOBHOE CBOMCTBO BOJIH,
HE3aBUCUMO OT UX IIPUPOABL, COCTOUT B TOM, YTO
B (popMme (BHU/IE) BOJIH OCYIIECTBIAECTCA IEPEHOC
3HEPIUH 6€3 IEPEHOCA BEIIECTBA. YIPYTras SHEPT U
(3HEprus 3ByKa) IEPEAACTCA 10 AKYCTUYECKUM
BOJIHOBOJIAM, TPEICTABJIAIONIMUA COOON KAHAJIBI
C YETKUMHU I'DAHULIAMU B BUJIE CTEHOK, CBONCTBA
KOTOPBIX PE3KO OTIMYAIOTCA OT CBONCTB BHYTPEHHEN
U HAPY>KHOM CPeJi MJIN KaHAJIbl, BOZHUKAIOIIE
34 CYET PE3KOU PA3HUILBI CBOMCTB BHENTHEN U
BHYTPEHHEN CpeZ,.

Bo Bcex 3TUX Ci1y4asax IIOTOK S3HEPIUU BO
BHEIIHIOKO CPEAY, KAK IIPABUJIO, HE3HAYUTEJICH U UM
MOKHO IIpeHe6peYb. BypoBas CKBAKHMHA ABJIAETCA
HAIVIAAHBIM IIPHUMEPOM AKyCTUYECKOI'O BOJIHOBOAA.

B ckBaXMHE € 3211EMEHTUPOBAHHOIN OOCAJHOMN
KOJIOHHOU PACIIPOCTPAHAIOTCA TE KE THUIILI BOJIH,
4TO U B OTKPBITOM CTBOJIE. OOCAAHAA KOJTOHHA
U LIEMEHTHOE KOJIBLIO NIPEACTABIIAIOT COOOMH J1Ba
TOHKMX CJIOS1 HA IOBEPXHOCTU CTEHKU CKBAKUHBI,
TOJIIUHA KOTOPBIX MHOT'O MEHBIIIE JIUIMH
NPOJONBHBIX U IIONEPEYHBIX BOJIH.

DHEPreTUYECKON XAPAKTEPUCTUKON YIIPYTUX
(3BYKOBBIX) BOJIH AABJIIETCA UHTEHCUBHOCTD 3BYKA —
SHEPI'UA, IEPEHOCUMAA 3ByKOBOM BOJITHOM YEPE3
€IMHUILY TOBEPXHOCTH, NIEPIEHAUKYJIAPHYIO
HANPABJIEHUIO PACIIPOCTPAHEHUA BOJIHBI B EJUHUITY
BpeMeHU. MHTEHCUBHOCTD 3ByKd 3ABUCUT OT
AMIUIMTY/ABI 3BYKOBOI'O JABJIEHUSA, CBOUCTB CPEBI U
(OPMBI BOJIHBIL.

IIpu pactipoCTpaHEHNH 3BYKOBOU BOJIHDBI B
33JIaHHOM HAIIPABJIEHNUH IPOUCXOANT ITIOCTENIEHHOE
€€ 3aTyXaHUE, TO ECTh YMEHDIIEHUE UHTEHCUBHOCTH
U AMIUIUTYABL [IpM 3TOM IOIVIOMIEHHE 3BYKA 3AMETHO
BO3PACTAET C YBEJIUYEHHEM EI'0 YACTOTEL [ToaTOoMy
BBICOKOYACTOTHBIN YIBTPA3BYK (4ACTOTA BbIIIIE
20 000 I';y) ¥ runep3BykK (4aCTOTA B AUAIIA30HE OT
109 no 1012—-1013 I'ty) pacnIpoOCTPAHAIOTCA, KAK
MPABHJIO, INIIb HA OYE€HDb MAJIBIE PACCTOAHUSA, YACTO
BCET'0 Hd HECKOJIBKO CAHTUMETPOB.

B armocdepe, B BOJHOU CpeJie U 3EMHOM KOpe
JLJIBIIIE BCETO PACIIPOCTPAHAIOTCSA HU3KOYACTOTHDIE
MHPPA3BYKOBBIE BOJIHBI (4aCTOTA HIXKE 16 I'm).
HccnepoBanus OATBEPXKAAIOT, YTO IIPU
BO3AECUCTBUN HU3KOYACTOTHBIMU Y APHBIMU
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BOJIHAMU UMITYJIbCBI JABJIEHUS PACTIPOCTPAHAIOTCS
B Iu1acte Ha 500 METPOB, 4 B HEKOTOPBIX CIIy4asaX 1O
HECKOJIBKUX KHJIOMETPOB OT UCTOUYHUKA U3JTYUYEHUSL.
Bospgencrsue HA IUIACT MOLIHBIMU YIAPHBIMU
BOJIHAMU C 4aCTOTON 0,5—80 I'ly mEpEKPHIBAET BECH
CIIEKTP PE3OHAHCHBIX YACTOT MPAKTUYECKH BCEX
THUIIOB KOJIJIEKTOPOB.

I'mapoyaapsl, COMIACOBAHHBIE MO YACTOTE
MHOBTOPEHUS CO CKOPOCTBIO YAAPHOI BOIHEI
U ITTyOMHOM CKBA’KHUHBI, CTOCOOHBI PACKAYATh
CTOJNO *KUAKOCTHU JI0 NOTYYEHHU S TEPHOJUIECKUX
MEPENaJOB JABICHU HA 3200€ B IECATKH U JAXKE
1000 MITa. Yem 60mbI1E CKOPOCTD ABUKEHUSA
JKMJIKOCTH, €€ IIJIOTHOCTBD, 4 TAKXKE CKOPOCTh
PACIpPOCTPAHEHUS YIAPHOM BOJIHBI (OOJIBIIE
«©KECTKOCTb» BOJTHOBO/IA), TEM OOJIBIIE BETUYNHA
YAAPHOTO OBBIICHUA AaBACHUA P  =w-p-C .
I7IE W — CKOPOCTB XKUAKOCTHU O OCTAHOBKU; P —
IUIOTHOCTB )KUJKOCTH; pr — IIyTh YAAPHOU BOJIHEI 34
OIHY CEKYHJY (CKOPOCTD Y APHO BOJIHBL).

B KUAKOCTAX PACIPOCTPAHAIOTCSA TONBKO
MIPOJONIBHBIE BOJIHBL, 4 B TBEPABIX CPEAAX —
OPOJOIBHBIE U ONIEPEYHELIE. UX mpupoaa
ONPEAENAETCA KOEOAHUAMMU YACTULL CPEJIBI
OTHOCUTEJIBHO HAIPABJICHUS PACIPOCTPAHEHN
BOJIHBL B IPO/I0/IBHOM BOJIHE YACTUIIBI KOJIEOTIOTCS
B HATIPABJICHUH PACIIPOCTPAHEHM I BOJIHBL, B
MHOINEPEYHOM — NEPIEHANKYJIAPHO EMY.

Tak KaK INIOCKOCTb, NEPIIEHAUKYIAPHAS
HAMPABJIEHUIO PACIPOCTPAHEHUS BOJTHBL, UMEET
JIBE€ KOOPAWUHATEL, TO IIONEPEYHASI BOJTHA MOXKET
OBITb NOIAPHU3OBAHA ABOSAKO. [TONAPHU3yEMOCTD
BOJIHBI IPOSABJIAETCA B AHU30TPOMHBIX CPENAX, K
KOTOPBIM MOT'YT OBITh OTHECEHBI MPAKTUYECKH BCE
OPOAYKTUBHBIE KOJIJIEKTOPBL

HanpuMep, B TPENIMHOBATBIX TOPOIAX CKOPOCTh
PacnpOCTPaHEHH BOJTHBI U €€ UHTEHCUBHOCTD
OOJIBIIIE BJIOJIb IPEOOIAJAIOMEN CUCTEMBI TPEITUH
(TPEMMHBI THIPABINYECKOTO PA3PbIBA IIJIACTA)

Y MEHBIIIE B HATIPABJICHUH, IIEPIIEHAUKYIAPHOM
TPEIHMHOBATOCTH.

IIpy HMKJINYECKOM YAAPHOM BO3ACHCTBUY B
30HE NePPOPAUOHHBIX OTBEPCTUI TPOUCXOJUT
OTPBIB OTJIIOXKEHUM OT CTEHOK IOPOBBIX KAHAJIOB.
BOMHBI CKATHA, MHOTOKPATHO OTPAXKAACH,
TPAaHC(HPOPMHUPYIOTCA B BOJIHBI PACTAKEHU A, KOTOPBIE
CIIOCOOCTBYIOT PA3BUTHIO M OOPA30BAHIIO HOBBIX
TPEIIMH, 4 TAKXKE IPEBPAIIEHUIO CYOKATTUIIIAPHBIX
MOP B KaITWJUIAPHBIE.

Ilepenaapl JaBaEHU IIPH UMITYJIbCHOM
BO3JIEUCTBUN U3MEHAIOTCS IOMIEPEMEHHO IO
BEJIMYMHE M HATIPABJIEHHUIO, B PE3YJILTATE YETO
JKHJIKOCTB [TIEPEMEIIAETCA U3 3ACTONHBIX 30H U
K4HAJIOB B 30HBI aKTUBHOT'O IPEHUPOBAHHAL.

T'enepupyeMbl€ B IIJIACTE KONEOAHUA JOIKHBI
O BO3MOKHOCTHU COOTBETCTBOBATD YACTOTE
€CTECTBEHHBIX KOJIEOAHU CKEETA TTOPO/IBI
U HAChIMAIOMMX (ParonaoB. Takyue KonedbaHus
BBI3BIBAIOT HECKOJIBKO 3(P(PEKTOB, OTPAXKAIOIINXCSI
HA KUJKOCTAX U HAXOAAMUXCA B IUIACTE I'a3aX.
OHM CHMXKAIOT KOT'€3MOHHBIE U A/IT€3UOHHBIE
CBSI3U, 3HAYMTEIBHO YMEHBIIAIOT IIPOSBICHUE
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KANWUIAPHBIX CUJI, CJIMITAHUE MEXKY IIOPOAOI U
JKHJKOCTBIO, CIIOCOOCTBYIOT CTUMYJIUPOBAHHUIO
rPpyINHAPOBAHNA HEPTAHBIX KaIleJIeK B ITIOTOKH,
oberyas Te4eHHE YITIEBOOPO/IOB B IOPHUCTOH CpE/JiE.

VIpyrue BOJIHbBI CLIOCOOCTBYIOT PA3BUTHIO B
IUIACTE OCIUIMPYIOIMICH CUIIBL, YTO IPUBOAUT K
Pa3HBIM YCKOPEHUAM IUIACTOBBIX (DIIONOB (HEPTH,
BOJIbl, I'A3d) U3-34 PA3JINYUA UX IVIOTHOCTEN. Mexay
SKUIKUMHU (Pa3aMH Pa3BUBACTCS IOBEPXHOCTHOE
TPEHMUE B CBA3U C PA3HBIMH YCKOPEHUSIMHU, YTO
CIIOCOOCTBYET BBIICJICHUIO TEIIOTHI, KOTOPAs, B CBOIO
o4epe/ib, CHUXKAET UX TIOBEPXHOCTHOE HATSXKEHUE.

biiaropapst Kone6aHusAM OCBOOOXK/AACTCS
3aIIEMJIEHHBIN I'd3, CIIOCOOCTBYIOMIUI ITPOABJICHUIO
addexra raznmmudra B CKkBaxxuHe. OCHUIINPYIONAs
CMJIA PA3BUBAET JOMOIHUTEIBHOE KOJIEOATEIBHOE
3BYKOBOE JJABJIEHHUE, TAK)KE CIIOCOOCTBYIOIICE
IIPOJBUKEHUIO HE(DTU K CKBAKHHE.

DHEPrus, pacIIpOCTPAHAIONASICA B IPOAYKTHBHOM
IUIACTE B BUJIE YIIPYTUX BOJIH, U3MEHSIET KOHTAKTHBIH
YT OJI MEXKTY KHUJIKOCTSIMHU U IOPO/IOH, yMEHBIIIAS
TU/IPABINYECKUN KO3 (UIINEHT TPEHUS. TeM caMbIM
O6JIETYACTCS UX TEYEHUE B HAIIPABJICHUM CKBAKUH,
JEOUTBI KOTOPBIX BO3PACTAIOT U IIEPEN /bl JABJICHUS
B IPHU3200MHOM 30HE MJIACTA YBEJIUUUBAIOTCH.

CoszlaHue nepenaaos AaBIEHUSA CHOCOOCTBYET
HE TOJIBKO OYHUCTKE NOPOBBIX KAHAJIOB IJIACTA, HO U
Pa3PYIIEHUIO €TO CKENIETA. MEXAHU3M Pa3PyLIECHUSA
MOXKET OBITB IPEACTABJIEH CIEAYIONIUM OOPA30OM.

W3BECTHO, YTO /IJIS1 Pa3PbIBA HETPEIIMHOBATHIX
NIOPO/I, CJIATAIOMINX HE(PTETA30BbIE KOJIJIEKTOPHI,
HEOOXOAWUM I'PAIUEHT AABJICHUS IPUMEPHO
2,0-3,0 mITa/m, a TpemuHOBaTHIX — 1,0—1,5 mITa/m.
TTOBBIIEHUE AABICHUS IPUBOJUT K PACIIUPEHHUIO
CYHIECTBYIOMUX TPEIHNH KOJUJIEKTOPA M OOPA30Ba-
HHIO HOBBIX. CIIa/l IaBJIEHUS CONIPOBOXKIAECTCA UX
CMBIKAHUEM.

INosTOpsAIOmMECS AE(POPMAITUH CIIOCOOCTBYIOT
YCTAJIOCTHOMY Pa3PYILIEHHUIO IIOPOABI U
BBIKPAIIUBAHUIO (DPATMEHTOB IJIACTA, UMEIOIMINX
HHU3KYIO IPOHUIIAEMOCTD. 3MEHEHHNE CKOPOCTU U
HAMPABJIEHUS ABIKECHUS )KUIKOCTU B 30HE MU TAHUSA
CKBaKMHBI IIPH U3MEHEHNHU JABJICHUS HA CTEHKU
OPOAYKTUBHOT'O IJIACTA MO3BOJISIET UCIIONIb30BATh
paguanbHbIE U TAHT€HIIUAJIbHBIE CUJIBL, TTIOABEPTATh
HOPOY IJIACTA BO3JEHUCTBUIO HATIPAKEHUN CHKATUSA,
PACTSKEHM S, U3TUOA U CIIBUT'A, TO €CTD PACIIATHIBATE,
BbLJIAMBIBATD U BEIKPAIIUBATD €€ YACTUIIBL.
OTOpPBaHHBIE TBEP/IBIE YACTULILI B CTPYE JKUJKOCTH
ABJIAIOTCA A0PAa3UBOM U MOT'YT BBITIOJIHATD (DYHKIITUU
OPONITAHTA.

CnenyeT OOpaTUTh BHUMAHUE €IIE€ HA OHO
HEMAJIOBAXKHOE OOCTOATENBCTBO. He(Th, Kak
U BCE CTPYKTYPHPOBAHHBIE CPENBI, OOIAJAET
CBOHCTBOM TUKCOTPOITMH, KOTOPOE 3AKII0YAETCS
B TOM, 4TO IIPU BCTPAXUBAHUU CPEABI IPOUCXOIUT
pE3KOE CHUKEHHUE €€ BA3KOCTU M3-34 PA3PyIIEHUA
CTPYKTYPHOI'O KapKaca. DTO ABJIEHHUE, HECOMHEHHO,
MOJKET OBITH C BBICOKOH 3(P(PEKTUBHOCTBIO
HCIIOJIb30BAHO B IIPAKTHUKE YBEJTUYECHU A
HEPTEOTAAUM IUTACTOB. TAKUM 06pa30M, IPU
OJJHOBPEMEHHOI O6PA0OTKE MOIUTHBIMHU YAAPHBIMHA



Taoauua 2 4TO WUIIOCTPUPYETCA JAHHBIMU [IPUBEJCHHBIMU B §
TaOMI. 2. =
No Kommiexc .,
®oprymupoKa sazam reotsmaconx TeHepaTop CUIOBBIX BOJTH, CMOHTHPOBAHHBIE HA @)
AT HCCIeJOBaHHH YCThE CKBAXUHBL 11O BOIMHOBOAY (HKT, KOTOpBIE =
MO3BOJIAIOT CO3/1aBATh HEPA3PBIBHBIM IIOTOK ©)
OnpezieneHue XapaKTepa HaCHIIEHH AL TK TAK SKHJIKOCTH IIPH JIFOOBIX €€ YPOBHSX B CKBAKHUHE), »
1 | mIacTOB-KOMJIEKTOPOB KaK B OTKPHITHIX, TAK re o ><
U B OGCAIKEHHBIX CTBOMAX PMOMCTPH 3AIIOJTHEHHOMY TEXHOJIOTHYECKUM PACTBOPOM S
(pabo4nM areHTOM), IIOCHLJIAET BOJIHY C3KATUSL =
Onpeseenue PIon00TAAIOIHX TKTAK 32/IaHHOM HAIIPABICHHOCTH.
2 MHTEPBAJIOB (IIPO(HUJIb IOTOKA), TEKYIIEI'O ’
TEPMOMETPUS
HePTEra30HACHIIECHUS
Omnpe/jiesieHune MOIIOMAIIINX HHTEPBAIOB TKTAK,
3 TIPOMBIBOYHOKM KUJIKOCTH B OTKPBITOM TEPMOMETPHA,
CTBOJIC MaHOMETpPUA
OnpezencHue HErePMETUIHOCTH
TIPOMEXKYTOUYHBIX U 9KCILTYATAITMOHHBIX
KOJIOHH, X OAIIIMAKOB, My(T CTYIIEHYATOI'O TKTAK,
4 TNEMEHTHPOBAHUWA U IPYTUX SJIEMCHTOB MAarouTOUMITYJIbCHASL
IIO/I3EMHOI'0 O60PYIOBAHUS, A TAKIKE J1ePEKTOCKOIHSI-
TOJIIIWH CTEHOK KOJIOHHBI B JIe(DEKTOB TOIUHOMETPHS
(HapyIIEHUI), €CJIM OHU UMEIOTCS B
HaJIUn49Ynuun
OHpCﬂCHCHI/IC TCKYILICTO MECTOIIOJIOXKCHU L
5 KOHTAKTOB HE(Th-BOAA, HEPTH-I'a3, I'a3- TKTAK
BOJA
OnpejesIeHuE UHTEPBAJIOB AKTUBHOT'O TKTAK
6 BOSZ[CfICTBHH BBICOKOIIJIACTUYHBIX IIOPO/ MAarHUTOUMITYJIbCHASL
(conei, yBIa)KHEHHBIX IVIMH) Ha 06CaJHbIE 1e(PEKTOCKOIH S~
KOJIOHHBI TOJIMUHOMETPUA
OnpejeneHue MHTEPBAJIOB 3AKOJIOHHBIX TK TAK
7 ¥ MEKKOJIOHHBIX IIEPETOKOB JKUJIKOCTEN, i
TEPMOMETPUS
ra30B M UX CMECH
OnpezeneHne MECTOMOIOKEHHUS TKTAK
8 | cromIeHU YITIEBOAOPOJOB B MEXKKOJIOHHBIX i
TEPMOMETPHUS
U 3aKOJIOHHBIX ITPOCTPAHCTBAX

BOJIHAMU ONPEJEICHHOTO YUC/IA CKBAXKUH, B TOM
YMCJIE U HATHETATEBHBIX, HA MECTOPOXK/ICHUU
MOKHO JJOCTUTHYTD JIBE LIEJIU: BO-TIEPBBLIX,
PaCHINPUTb KOHTYPBI MU TAHUS CKBAXKUH 34

CYET yBEJIMUEHUSI TPOHUILIAEMOCTH KOJJIEKTOPA
U, BO-BTOPBIX, YIYYIIUTD (DUIBTPAIJUOHHYIO
CIIOCOOHOCTD CAMOM HEPTH (32 CYET CHUIKECHUSA
€€ BA3KOCTH). B nTOre TaKkoe BO3IENCTBHUE MOXET
MIPUBECTU HE TOJIBKO K YBEJIMYEHHUIO IEOUTOB

CKBa’KHMH, HO U K ITOBBIIIEHHUIO KOI(PHUITUEHTA 1. Kopnycreneparopa;
HU3BJIEYEHUA HEPTHU B LIE€JIOM 1O MECTOPOKIECHHIO. 2. EHIIPOMOHOT )
ITHEBMOMOJIOT);
VBIOKEHHOE GBLIIO TTOJIOKEHO B OCHOBY ’

. 3—4. JIMHUU TTIOAAYH —
paccMaTpuBaAEMOI HUKE TEXHOMIOrnu. Ha c6poc Maca, BO3/[yXa Co

[ICPBOM TAIIC €€ PCATUIALIUH OCYIIICCTBIISICTCS CTAHIMU YTIPAB/ICHNA,;

CIIEIUAIBHBI KOMITJIEKC UCCIIEIOBAHUI, 2 SI;CTI’C CKBagKHHI’I;
. omayga pa OUYCIo arcHra

HAMPABICHHBIX HA BBISBICHUC PEATBHOI'O ot LA — 320; LIBI-10;
COCTOSTHUSI TEOCPEIBI O6'BEKTA BOTHOBOT'O 7. Komreitnep-
BO3/IEVICTBUA C UCIIOJIB30BAHUEM ITPUGOPOB: OTPAXKATEIIb;

8.  3onanepdopanuy;
9. Bonnosog (HKT).

I'KA (ramma-kapoTax), MTA (maHOMETp-
TepmomeTp), MUJI-HMA (MarHuTONMMITYJIbCHBINA
Jedexrockon-ronmuHoMmep), TKI'AK

(TPEXKOMITOHEHTHBII I'€0AKYCTHUYUCCKUL 16)'.1;’2)” ':lo” OIH;n -
KapoTax). CienyeT Nog4epKHyTh, uTO TK TAK M axca
zenepamopa ynpyzux

CaMOCTOATEJIBHO UJIA B KOMIUIEKCE C IPYTUMH 6ot YICB-
METOJAMU MTO3BOJIAET PEMIATH OOIMIUPHBINA

KpPYyT 33/1a4 IPU UHTEHCU(PUKALTUN ITPUTOKOB,

OILIEHKE TEXHUYECKOT'O COCTOSTHUSA CKBAXKUH

Y KOHTPOJIE HAJT Pa3PaOOTKON HEPTAHBIX,

Ta30KOH/IEHCATHBIX M I'd30BbIX MECTOPOXKAECHU,
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Tab6auuya 3 — Xapaxmepucmuxu zenepamopos

CUJ106bLX 60JITH
XapaKTepHCTHKA VYI'CB-3 VICB-1
MougHOCTH (K 32K) B) 0,13
DHePIrusa BOJTHBI -
-1500 ol
(o) 5-15 it
IMyOGHMHA CKBAKHHBI 5000 1500
(™)
JKujakocCTs,
" HECIIOCOOHAs
PaGo4uii arenrt Boma
KOJIbMaTHPOBATH
TIACT
Paauyc nericTBus
BOJIHBI (M) Tt Ho 150
IIar o6paboTKH (M) 0,5-1,5 0,5-1,5
Hurepsan Be3 orpaHuYeHNHI Bes orpannyeHui
00pabOTKH
Komnpeccop
IIpuBOA reHeparopa Huszens + HII-100 P=0,7-1,0 MIla,
Q=10-20 M*/Mmun
IIpuBA3Ka
01': ﬁﬁ;ﬁﬁ? e i ITo mepe UHCTPYyMEHTA
POAYKTHBHOTO meronamu TKTAK, 'K
TOPHU30HTA

ChOopMHPOBAHHAS BOJIHA IPOXOAUT IO
BOJIHOBO/LY, PA3BOPAYHUBAECTCS HA OTPAXKATEIE U
NOMNaAaeT B I1acT. OHA IPOJBUTAETCS IO IIACTY
OJHOBPEMEHHO C XKUAKOCTBIO, KOTOPAs OJAETCS
LIEMEHTHPOBOYHBIM arperarom. O6padoTKa II1acTa
MOKET NPOU3BOANTLCA JIMOO CHU3Y BBEPX, IMOO
CBEPXY BHU3 C MHTEPBAJIOM (11arom) 0,5—1,5 meTpa.
[Tocse 06pabOTKU, KAK IPABUJIO, CKBAXKUHA KAKOE-
TO BPEMS OUUIIAETCS, TAK KAK BOJIHA OTCIAUBAET
HPOAYKTHI 3ArPSI3HEHUS M3 IPU3a060MHOI 30HBI U C
BHYTPEHHEN IOBEPXHOCTHU OOCAHOM KOJTOHHBL.

Xoporee aKyCTUYECKOE COITIACOBAHUE
JKMJIKOCTHOT'O BOJTHOBO/IA CO CITYIIEHHBIM
OTPAXKATENEM U OOPA6ATHIBAEMBIM KOJIIEKTOPOM
CIIOCOOCTBYET BELICOKOMY KO(MD(MHUITUEHTY MOTIEZHOT'O
BO3AEUCTBUA HA IPOAYKTUBHBIN IJ1ACT. [ToTepu Ha
3aTyXaHME BOJIHBI [IPU 3TOM HE IIPpeBbIIAOT 10-12%
HAa KWJIOMETP CKBA’KUHBIL.

Ha TpeTbeM 3aKIIIOYUTETBHOM JTATIE
MPOU3BOAUTCA AHAIN3 M OLIEHKA 3(P(PEKTUBHOCTHU
BBIIIOJTHEHHBIX PA6OT C HA3HAYEHUEM (IIPH
HEOOXOANMOCTH) JOIOJTHUTEIBHBIX UCCIEJOBAHUI.

KnpeumyiiecTBam METOAA BO3AECHCTBUA CUIOBBIMU
BOJIHAMU MOKHO OTHECTH CJIEAVIOIIHE:

MPOCTOTY O6OPYIOBAHMS;

HECJIOKHOCTb MOHTAKA U3-32 PA3MEIMEHUA
060pYAOBAHUSA HA YCThE CKBAKUHEL,
NPOTUBO(MOHTAHHYIO OE€30IIACHOCTD
(060pyAOBAHNE MOKHO MOHTUPOBATH HA ITBO
(IPOTHUBOBBIOPOCOBOE OOOPYIOBAHUE) MJIN HA
11epOPALUOHHYIO 32/IBHXKKY);

YBEJIMYEHUE IPUEMHUCTOCTH U YIy4IIEHHE
CBOICTB KOJIJIEKTOPOB B HECKOJIBKO Pa3, 4TO
IIPUBOJIUT K YBEJIMUCHHUIO JJIEOUTOB (DIIION/IOB;
BO3MOKHOCTD BBOJJA CKBA>KMHBI B 3KCIUTYATALIHIO
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Cpasy 1ocJjie OOPAOOTKHU IVIACTA, HE U3BJICKAS
OTPAKATEIb;

PABHOMEPHYIO OOPAOOTKY BOJTHAMU BCET'O
KOJIJIEKTOPA, 4 IPX Pab0TaX IO UHTECHCU(PUKATUU
MPUTOKA KUCJIOTAMH U T.[I., O6€CTIEYEHNE UX
MPOHUKHOBEHHA BO BCE YIACTKHU MHTEPBAIA
nep@opanuu (B OTINYHUE OT THPOPA3PHIBA);
O4YMCTKY BHyTpPEHHEN noBepxHOCTH HKT

BO BpeMs OOpPabOTKH, B PE3YJIBTATE 3TOT'O
06€eCeYnBAETCA XOPOIIEE ITPOXOKAECHUE
npubopos I'MC (reopusnyueckux
UCCJIEA0BAHUIT) IIPH KOHTPOJIE HAJL PA3paA0O0TKOMI
MECTOPOXKICHUH,

OTCYTCTBHUE BBICOKUX JIABJICHUH B CKBA)KHUHE U
HEXEJIATEIbHBIX IOOOYHBIX SIBJICHUH;
BO3MOKHOCTD (B OT/IIMYUE OT BCEX JIPYTUX
CHOCOH0B) BKJIIOUEHUS «B PA6OTY» BCEH TOIIIH
HNPOYKTHBHOI'O ILIACTA.

TpaguLIMOHHBIE METO/IBI YBEJIUYCHU S JeOuTa
CKBA’KHH XOPOIIIO U3BECTHBL TUAPOPA3PHIB IJIACTA,
OypEHUE TOPU3OHTAIBHBIX CKBAKUH U T.J., OJHAKO
3TU METOABI UMEIOT MJIM BBICOKYIO CTOUMOCTD U
CJIOKHYVIO TEXHOJIOTUIO, NN ITIPEABSBIISAIOT BBICOKHE
TpeOOBAHUSA K OO'BEKTY BO3JECHCTBHUSL.

CpaBHeHUE 9PPEKTUBHOCTU CTPOUTENIBCTBA
TOPU3OHTAJIBHBIX CKBA’KHH C BOTHOBBIM
Pa3yIJIOTHEHUEM IUIACTA B PA3JIMYHBIX PETMOHAX
Poccuuy NOKa3aJ10, YTO CTOUMOCTb TOPU3OHTAIBHBIX
CKBaKMH MHOTI'OKPATHO BBIIIIE CTOUMOCTH
BOJIHOBOT'O BO3/JIEHMCTBUS, 4 JOOBIUA C X IIOMOIIBIO
YBEJIMYMBAIACDH B 1,5—2 pasa, B TO BpeMs KaK I10CJIE
BOJIHOBOT'O BO3ZICHICTBUA — B 3,5—4 paza.

Bcero o6paboTKe yAapHBIMU BOJTHAMH ObIITU
MO/IBEPTHYTHI IPOAYKTUBHBIE IIACTHL 60JIEEC YEM
B 200 CKBA>KUHAX PA3JIMYHOI'O HA3HAYCHUS.

Pa6oTHI NPOBOIUINCH HA IPEITPUATHSIX
OAO «HmxHeBapTOBCKHe(PTEra3», OAO «TaTHE(TD,
OAO dlypnedrerasreonorus», OAO «PocHe(PTH» U Ip.

Heo6xoamo NOJYEPKHY T, YTO IIPU IPOBEACHUN
3TUX UCHBITAHUI HE OBLJIO OTMEYEHO HU OTHOTO
CJIy4as HapyIIEeHUs OOCAIHBIX ¥ HACOCHO-
KOMIIPECCOPHBIX TPYO. IIpu CKOPOCTH YapHOI
BOJIHBL 1350—-1550 M/C TPYOBI HE YCIIEBAIOT
1epOPMHUPOBATLCA U HE PA3PYIIAIOTCA JAKE IPU
O4YE€HDb BBICOKMX BEIMYNHAX UMITYJILCHOT'O JIABICHU L.

BonHOBast 06pabOTKA B KOMILIEKCE C
KOJITIOOMHT'OBBIMH TEXHOJIOTUAMU U METOAAMHU
ruApoOOU3ALINY NPHU3AO00HHBIX 30H
OPOAYKTUBHBIX IIJIACTOB IO3BOJIUT HE TOJIBKO
YBEJIUYUTD JEOUT HE(PTAHBIX U IPUEMHUCTOCTD
HATHETATENbHBIX CKBAXKWH, HO U PE3KO ITOBBICUTh
KHWH nipu pa3padoTKE MECTOPOXKACHUN KaK
TPAJAUIIUOHHBIX, TAK U BBICOKOBA3KHX TSKEJIBIX
HedTeN. Y, KpOME TOT'O, YCHENTHO C BLICOKOH
3(pPEKTUBHOCTBIO OCYIIECTBIIATH HIOBTOPHYIO
Pa3paboOTKy yKE OTPAOOTAHHBIX MECTOPOXKICHUN
HEPTU.

PeHTa6ETBHOCTD JOOBIYH TSKEIBIX HEPTEN MOKET
OBITH CYIIECTBEHHO YBEJINYEHA, ECJIA PA3PAOOTKY
MECTOPOXKJIEHMUA PACCMATPUBATD KOMIUIEKCHO, T€. B
COYETAHHH C IEPEPAOOTKON HEPTH HA NIPEATATAEMBIX
3HEPreTUYECKUX YCTAHOBKAX HOBOT'O ITOKOJIEHHSL.



M méﬁ A Toneko opu2uHanbHbIe 3anyacmu!
d . Tonbko npogheccuoHanbHble yenyau!

CEPBYIC KONTIOSUHIOB0r0 OS0PYOBAH]
TEMNEPL EUE NOCTYTHEE

Komnanua «MawOnny»
(Poccuiickas ®enepaums) —
othuumanbHbIA NpeacTaBuTens no
CepBMCHOMY 0DCNYXUBaHUIO
obopynosaxus C3A0 "OMOMALL"
(Pecnybnuka benapyce).

OcHoBHbIe Halwm ycnyru 3To:
* [apaHTUHOE W NnocnerapaHTMHOE 00CHyKMBaHUE
obopyaoeaHus npouseoactea C3A0 «duamatuy;
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MoaepHU3aLun 0bopyaoBaHua;
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AHHOTAIITUH JOKJIATOB, IIPEACTABICHHBIX
Ha KoHdepeHITUHA 1 BRICTABKE

SPE/ICOTA 2016 1Mo KOJITIOOHHI'Y
M BHYTPHUCKBAKHHHBIM pad0OTAM

KongpepeHuua u 8b.cmasia no KoumoouHey u
BHYMPUCKEANCUHHBIM PAOOMAM NPOXOOUNA 8 KOHPEPeHY-
yeumpe um. /copoiica P. BpayHa, 2. Xorocmon, uimam Texac,
CIIIA, ¢ 22 no 23 mapma 2016 200a. Dmo exncezo0Hoe coobimite
061110 Op2anu308aro OOUECTNEOM UHICCHePO8-HEeDIMAHUKOE
(SPE) u Accouuaugueri cneyudaiicmos 1o Koano0UH208bIM
MEXHOIOZUAM U BHYMPUCKBANCUHHBIM padomam (ICOTA).

Bwmeponpusmuu 2016 200a 6610 npedcmasiero 60buoe
UUCTIO0 OOKAO008, 8 KOMOPBLX OCBCULATIUCE OOCTIUNCEHIUA,
UHHOBAUUL, NPAKINUKIL U DeueHUs 015 Pocmda
NPOUIBOOUMETILHOCIMIL B0 BCEX CEKMOPAX UHOYCIMPULL
BKIII0UAA:
*  KOAMIOOUH208bLE MEXHOJI02ULL
° Kaoenvrvle pabomul i Oneparjull C UCRONL306GHUCM
CRBANCUHMHBIX MPAKIMOPOE;
* DeMOHN CKBANICUHBL/CNYCK UHCIMD)YMEHNIA
7200 0aBieHUeM;
* HACOCHYI0 IKCNAYAMALUTO.

Obuue memot, KOMopwvLe ObLL OCECULCHDL, BKIIOUAIIL

8 ce0s MexXHONI02UL U NPUMEDBL UX UCNIO/Ib30BAHUA 8
HA3CMHBLX U ULENbEOOBBIX POCKIMAX, G IMAKICe NPAKIMUKU
10 NOOOEPIAHCAHUIO NPOMBIUUSICHHOLL U IKOSLO2UHECKOLL
bezonacrocmu. B ceeme meryuux mpyorocmeti 8
UnoycmpuuL 6oLt COeNaH OCOOBLLL AKUEHN Ha NOBbIULeHILe
nPoOU3IB00CMEEHHOLL IPPEKIMUSHOCINIUL, CHUICCHUE
HenpoOYKMUBHO20 8PEeMEHIL, d MAKICe Ha PeHINAOeIbHOe
2 ULCHIUE CKBAMNCUH.

2Kypran «Bpemsa konmioourza. Bpems I'PI1> npeocmaensem
BAULCMY BHUMANHUIO AHHOMAUUU HAUOO01ee UHINEDECHbLX
O00KNAO08, NPeocmaesieriblx 60 epema Kongpepenuu

u evicmaski SPE/ICOTA 2016 1o Ko/umiooumnzo6s6im
MEXHONIO2UAM U BHYIMPUCKEANCUHHBIM DAOOMAM.

JdBaaiars jIeT yCIIEITHOI'O IIOBTOPHOI'O
OypE€HH S HA KOJITIOOUHTE C IPHMEHEHHEM
KHBK Ha 351ekTpokasesie. IloBpIneHne
a¢dpexTuBHOCTH

M PEHTAOETBHOCTH CTAPECIOIIHX
MECTOPOKAECHHH 110 BCEMY MHPY

IItedan Kprorep, Tapc IIpuaar (Baker Hughes)

Bonee 20 neT Ha3a/] 6bUIN IPE/ICTABICHBI IIEPBBIEC CUCTEMBbI
JUIL KOITIOOMHTOBOT'O 6YPEHMS C ANEKTpoKadesneM. C TEX Op
JIAHHASI TEXHOJIOT'HSI 9BOJIIOITMOHUPOBAJIA M JIOKA3aJ14, YTO
SIBJISIETCSL 9(P(MEKTUBHBIM U PEHTAOEIBHBIM CIIOCOOOM JIOOBIYH
JIONIOJTHUTEIBHBIX PECYPCOB HA 3PENBIX HE(PTErA30BbIX
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The Coiled Tubing & Well Intervention
Conference & Exhibition took place at

the George R. Brown Convention Center
in Houston, 1exas, USA on March 2223,
20106. The annual event was organized by
the Society of Petroleum Engineers (SPE)
and the Intervention & Coiled Tubing
Association (ICOTA).

The 2016 event covered innovative
solutions, case histories, and performance
improvements across all sectors of well
intervention, including:

» Coiled tubing

» Wireline and tractor

* Hydraulic workover/snubbing

» Pumping services

General themes that were covered included
technology and applications, offshore as
well as onshore operations and HSE. In

the light of current industry challenges

a special focus was macde on increasing
operations efficiency, reducing non-
productive time, and cost effective well
abandonment.

Coiled Tubing Times presents the abstracts
of the most interesting reports made
during the SPE/ICOIA Coiled Tubing & Well
Intervention Conference 2016.

Twenty Years of Successful Coiled
Tubing Re-Entry Drilling With
E-Line BHA Systems - Improving
Efficiency and Economics in
Maturing Fields Worldwide

Stefan Krueger, and Lars Pridat (Baker Hughes)

More than 20 years ago, the first e-line
coiled tubing drilling (CTD) systems were
introduced. Since then, the technology
has evolved and proven to be an efficient,
economic means of enabling additional
production from aging oil and gas fields.



MECTOPOXKJICHUAX. DTU CUCTEMBI TENEPD CTAIH HACTOSAIINM
CTaHAAPTHBIM XKU3HECIIOCOOHBIM PEMIEHUEM JIJIS1 IOBTOPHOTO
OypeHUs Ha OOJIBITUHCTBE CTAPEIOINX MECTOPOXKICHHUM.
COOTBETCTBYIOUIUE TEXHOJIOTUH U METOJUKH TOCTOSTHHO
Pa3BHUBAJIMCD U YIIYUIIAJIHCE.

Vicrionb3ys JaHHBIE TIPOEKTOB 32 nocaeanue 20 jieT
U COOTBETCTBYIOLIUI [IPON3BOACTBEHHBIN OIIBIT,

ABTOPBI CTATbU OMMUCHIBAIOT PA3BUTUE YKA3AHHBIX BBIIIE
TEXHOJIOIUM, HAYMHA OT UCNOAb30BaHMA nepBblX KHBK 1151
KOJITIOOMHI'OBOT'O OypEHMUS C MEKTPOKaA6eneM B EBpone u
3aKAHYMBAsI COBPEMEHHBIMU HEITPEPBIBHBIMU ONEPAIIUSMHA

B HECKOJIBKUX PETMOHAX MUPA. CTaThs IPECTABIAET
M3MEHEHUS B TEXHOJIOTUU U KOPPEKTUPOBKH B METOUKAX
POBEJECHUS PA0OT, KOTOPBIE OBLIA HEOOXOIUMBI 1151 PEIICHU S
BO3HUKAIONIUX ITPOOGJIEM, CBA3AHHBIX C TPOJJIEHUEM CPOKOB
pEHTA6ETBHON JOOBIYN U YTy YIIEHUEM A€O6UTA 3PEJIBIX
MECTOPOXACHUUN.

IToCcTOAHHBIE YIYYIIEHU B TEXHOJIOIMU U yCTONYUBAS
peanTn3aIusa HOBBIX PA3Pa00TOK B PA3JIMYHBIX ACTIEKTAX
KOJIITIOOUHT'OBOT'O Oy PEHUSA ABUJINCH PE3YIBTATOM
BBITIOJIHEHU A MTHHOBALIMOHHBIX IIPOEKTOB I10 IOBTOPHOMY
OYPEHMUIO B PA3TTUYHBIX YTOJIKAX IUIAHETHL JIJ1 JOCTHUXKEHUA
TpedyeMbIX 3PPEKTUBHOCTEN U SKOHOMUYECKUX 11EJIEH
MIPOUCXOJUIH YITYUIIEHUS U BBIIIOJIHAINCH HOBBIE
pa3paboTKU B c(pepe BHYTPUCKBAKMHHBIX KHBK, HazeMHOTO
060pPYyIOBAHM S, 6y POBBIX YCTAHOBOK U JIPYTI'UX CBA3AHHBIX
cucteM. OMTHOBPEMEHHO C 3TUM OIITUMHU3UPOBAJIUCH
MPOLECCHI ¥ MTPOLIEYPBI BBIITOIHEHUA PA6OT. BHEPANINCH
HOBBIE METOJJUKH IS AJAITALIAN K MEHAIOINUMCS YCIIOBUAM
PaboT U HOABIAIOMUMCA TPYAHOCTAM.

DKCIUTYAaTAITHOHHBIC XAPAKTEPUCTHKH
THOKO¥ TPYOBI, IIPOU3BEICHHOM IO HOBOK
TEXHOJIOTHH, A TAK>KE X CPABHCHHE C
JIA0OPATOPHBIMH ITOKA3ATE/IIMH

PanosaH Pososuy, Ty-Xa Hrysn, Kapmen I'pumaabsao
u Bproc Parixapr (Tenaris)

HoBas TEXHOIOT U IPOU3BOACTBA TMOKOI TPYODI
(T'T), KOTOpPAS BKIIOYAET B CEOSI NICTIOTIB30BAHNE HOBBIX
KOJITIOOMHI'OBBIX MATEPHUAJIOB U HOBBIE IIPOU3BO/ICTBEHHBIE
MPOLECCHL, ObLIA HEAABHO Pa3pab0TaHA U IIPEACTABIICHA HA
KOMMEPUYECKOM pbIHKE. HOBUHKA UCMOJIB3YET CTA/Ib HOBOT'O
XHUMHUYECKOI'O COCTABA U HOBBIE MPOLIECCHI TEPMUYECKOM
06pabOTKHU JJ151 HOJIHOM TPAHC(POPMALITMU MUKPOCTPYKTYPEI
CTaJIN, YTO NO3BOJISET MPOU3BOAUTD ['T € yydIeHHOM
U 60s1€€ OTHOPOSHON MUKPOCTPYKTYPOU U CBOHCTBAMU
BJIOJIb BCEU €€ [JTMHBIL, BKJIIOYAs YITIOBBIE M POJIMKOBBIE
cBapHble MBbL KooHHE! I'T, CO3[JaHHBIE HA OCHOBE HOBOY
TEXHOJIOTUH, IPOAEMOHCTPHPOBAIA 3HAYUTEIBHOE
VIIYUHIEHUE SKCIUTYATALMOHHBIX XAPAKTEPUCTHK B
JIAOOPATOPHBIX U ITOJIEBBIX UCIBITAHUAX. CTATbs OLICHUBAET
POM3BOJUTENBHOCTD I'T, CICTAHHOI IO HOBOU TEXHOJIOTUH,
B YCJIOBUSAX PEAJIBHBIX MTOJIEBBIX PAOOT C LIEIBIO ONPEAEICHUA
BJIMSTHUSA IOJIEBBIX YCJIOBUI HA ITOBEJICHUE U CBOVICTBA
HOBBIX KOJITIOOMHT OBBIX MAaTEPUAJIOB. JJOTIOTHUTENBHOE
TECTUPOBAHHUE U OLIEHKH, BBITIOJIHEHHBIE B TAOOPATOPHBIX
YCIOBUAX, AAIOT IOHUMAHHUE OCTABIIETOCS PECYPCA KOJIOHH
I'T, TO3BOJISIIOT CYANUTH O BIMSIHUN HA CBOMCTBA U ITIOBEJICHHE
HOBBIX MATE€PHAJIOB MOJIEBLIX YCIIOBUH SKCILTyaTalluU. Takke
MOYKHO CZIEJIATH BBIBOABI O CBA3H MEXK/Y JIAOOPATOPHBIM

These systems are now established as
a standard, viable solution for re-entry
drilling in a variety of maturing fields and
applications. Corresponding technologies and
procedures were developed, and continuously
improved.

Utilizing project data from more than
20 years of operational experience, this
paper describes the progression from the
first e-line CTD bottom hole assembly
(BHA) applications in Europe through to
today’s continuous operations in several
areas worldwide. It presents the technology
changes and procedural adjustments that
were necessary to address new challenges
related to extending the economic life and
improving the production of mature fields by
economically accessing stranded reserves.

Continual improvements of technology and
steady implementation of new developments
in many aspects of CTD technology were
the result of innovative re-entry projects
executed worldwide. To achieve the necessary
efficiency and economic goals, improvements
and new technology developments occurred
in the downhole BHA technology, casing exit
equipment, surface equipment, rig and other
associated systems. Simultaneously, processes
and procedures were also optimized with
new ones introduced to adapt for changing
environments and observed challenges.

Field Performance of New
Coiled Tubing Manufacturing
Technology and Comparisons
With Laboratory Performance

Radovan Rolovic, Thu-Ha Nguyen,
Carmen Grimaldo,
and Bruce Reichert (Tenaris)

New coiled tubing manufacturing
technology comprising new coiled tubing
materials and new manufacturing processes
was developed and commercialized
recently. The new technology uses new
steel chemistries and new heat treatment
processes for full microstructure
transformation to produce improved and
uniform microstructure and properties along
the entire coiled tubing string, including
bias and seam welds. Coiled tubing strings
based on the new technology showed major
coiled tubing performance improvements in
laboratory and test-well testing. This paper
evaluates performance of the new coiled
tubing technology in real-life field operations
to determine effects of field usage on behavior
and properties of the new coiled tubing
materials. Additional laboratory testing and
evaluation following the field use provide
insight into the remaining life of coiled
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TECTUPOBAHUEM U PEAJIBHBIM HUCIIOJIb30BAHUEM B IIOJIEBBIX
YCIOBUSAX.

I'T, npousBeicHHAS IO HOBOU TEXHOJIOTUH, AKTHBHO
UCIIOJIb30BAJIACH IIPU BLIIIOJIHEHUH PA3/IMYHBIX OIIEPALINUNI
BO BCEBO3MOXXHBIX CKBA’)KMHHBIX YCJIOBUAX. JIaHHBIE I10
HUCIIOJIb30BAHUIO B ITOJIEBBIX YCJIOBUAX, 4 TAKIKE PE3Y/IBTATHL
IKCIUIYATAIUM OBUIM COOPAHBI TP IPOBEJICHUU
KOMMEPUYECKUX onepanuii ¢ I'T, uBroToBI€EHHOM U3 HOBOT'O
MaTepHaa C IPe/esioM TeKydecTr B 862 MITa. B koHIie
MOJIEBBIX UCTIbITAHUI ['T 612 HATIPABJICHA B JIAOOPATOPUIO
JUIA IIPOBEAECHU A TECTUPOBAHUS U OLICHOK. BbIJIN BBITIOJIHEHDI
OLIEHKH OCTATOYHOU U ITOJTHOM YCTAJIOCTHOI IONTOBEYHOCTH,
MEXAHUYECKUX CBOVCTB, B3/lyTUS U BIUAHUA PAOOYNX
YCJIOBUH BIOJIb BCEH KOMOHHBI ['T. DKCIITyaTaius HOBOM
I'T B OJIEBBIX YCIOBUAX U NOCIEAYIONINE TAOOPATOPHBIE
HUCIIBITAHUS/OLIEHKU TTOATBEPANIIN 3HAYUTE/IbHbIC YIYUIICHUS
B PA60OUMX XAPAKTEPUCTUKAX KOITIOOMHIA, KOTOPBIE
JIO 3TOT'O UCCNIEAOBAINUCH B JIAOOPATOPUH U YCIIOBUAX
TECTOBOM CKBAKUHBL. CPOK CJIy2KOBI KOJIOHHBI I'T, BKITIOUas
JOJI'OBEYHOCTD YIVIOBBIX IIBOB, YBEJIMYMJICA B B4 PA34 I10
CpaBHEHUIO C I'T, CO3TaHHOI U3 CTAJIN C IIPEJIEJIOM TEKYYECTU
B 758 MITa.

HoBaTopCKHMH METOJ KOHTPOJIA HAL,
TPAHCIIOPTHPOBKON HHCTPYMEHTA B IIPOIIECCE
IIPOBEJICHUSI BHYTPHCKBAKHHHBIX PA0OT

Jdauuen Buaccono, Pangu Koyiic, dxxum Xu, Mypaaugap Cecagpu
(Halliburton)

CIaHILEBBIE MECTOPOXK/IEHUS PA3PA0ATBIBAIOTCS
IIPU IOMOIIU FTOPU3OHTANBHBIX CKBAXKHUH, B KOTOPBIX
U3MEPEHUE U MOHUTOPUHI YCUJINS, BO3ACHUCTBYIOLIETO HA
BEPXHIOIO Y4CTh UHCTPYMEHTA, SABJISIOTCS HEOOXOAUMBIMHU
JULA IIPABUJIBHOT'O ITIO3UIJMOHU POBAHNA UHCTPYMEHTA.
MeTOAUKU, KOTOPBIE B HACTOAIIEE BPEMS IIPUMEHAIOTCSA 11
KOHTPOJIA CUJL, A€UCTBYIONX HA UHCTPYMEHT, ABJIAIOTCSA
HEAPPEKTUBHBIMU.

B TpagyiMOHHBIX BEPTUKAIbHBIX CKBAKUHAX IIPOLIECC
TPAHCIOPTUPOBKU UHCTPYMEHTA IIOJIATA€TCSA HA
rpasuTanuio. Heo6XoIuMo JIUlb Pa3MaThIBATb KA6€b /10
TEX II0P, IIOKA UHCTPYMEHT HE JOCTUI'HET 33JaHHOU Liein. B
T'OPHU3OHTAJIBHBIX CKBAKUHAX I'PABUTALIMY HEJOCTATOYHO
JUIS TOTO, YTOOBI TPEOAONETD CUIIBI TDEHUSA O CTEHKU
CKBaKUHBL [103TOMY IIPUXOANTCA IPOKAYUBATD UHCTPYMEHT
B CKBA’KMHY IIPU ITOMOIIH KUJKOCTH U IPUMEHATD
BHYTPUCKBAKMHHBIE TPAKTOPA. [JMUHAMUYECKUI KOHTPOJIb
HaJ] IPOLIECCOM TPAHCIOPTUPOBKU HHCTPYMEHTA HEOOXOUM
M3-34 CUJIBHBIX KOJIEOAHNN B CUJIAX TPEHU S, JEUCTBYIOINX
HAa MHCTPYMEHT, BIOJIb BCEI'O €I'0 IIYyTH B CKBAKMHE, YTO
06YCIOBJIEHO reOMETPUEH nocaeaHen. Takke HeOOXOIUMO
YYUTBIBATH HAJIMYUE IPOMNITAHTHBIX OOPA30BAHUI],
U3MCHEHUS UJIH Je(PEKTHI B OOCATHOM KOJIOHHE U JIP.

ABTOPEBI CTATbH Pa3pabOTAIHN YCIENTHBII OIXO/,
OCHOBAHHBII HA aBTOMATHU3A1IH (YIIPABJIECHNUE OOPATHOM
CBS3bI0), KOTOPBIX KOOPANHUPYET HE3ABUCUMbIE
CHCTEMBI (KA0€IbHBIE, HACOCHBIE I TPAKTOPA)

JUIA YIY4IIEHU IIPOLIECCA JOCTABKH NUHCTPYMEHTA B
T'OPU3OHTAJIBHYIO CKBAXKUHY. [1071€BBIE UCTIBITAHUA JAHHONU
4ABTOMATU3UPOBAHHOI CUCTEMBI B HACTOAIIEE BPEMH €IIIE
MIPOAOJIKAIOTCA, HO CUCTEMA YKE IIPOAEMOHCTPHUPOBAIA
IIOTEHIINAJ B O0IACTU CHUKEHM S BpemeHu CI10,
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tubing strings, effects of field use on material
properties and behavior, and relationship
between laboratory testing and actual field
use.

Coiled tubing produced by the new
manufacturing technology has been put
through extensive field use in various field
operations and environments. Field usage
data and results have been collected during
comimercial operations with coiled tubing
made of the new 125-ksi grade material. At the
end of field use the coiled tubing was retrieved
for laboratory testing and evaluation. Residual
and total fatigue life, mechanical properties,
ballooning, and effects of operational
environments were evaluated along the coiled
tubing string and related to bending cycling,
pressure, and environmental exposure.

The new 125-ksi grade coiled tubing field
operations and subsequent laboratory testing
and evaluations confirmed major coiled
tubing performance improvements previously
observed in laboratory and test-well testing.
Usable coiled tubing string life, including the
life of bias welds, was more than twice the life
of a comparable conventional 110-ksi grade
coiled tubing string.

A Novel Method to Control Tool
Transport in Well Intervention
and Pumpdown Operations in
0Oil and Gas Services

Daniel Viassolo, Randy Coles, Jim Hill, and
Muralidhar Seshadri (Halliburton)

Shale play assets are exploited using
horizontal wells in which measuring and
controlling top-of-tool forces are necessary
for positioning tools. Methods currently
applied to deal with these forces are
inefficient.

In traditional vertical wells, tool
transportation relies on gravity force and
simply unspools the wireline cable until the
tool reaches target location. In horizontal
wells, gravity is not enough to overcome
friction; therefore, pumping fluid downhole
or using a tractor is required to transport
tools. Dynamic control of the transport rate
is necessary because of the wide variation in
friction forces along the tool path (attributed
to well geometry), proppant settling between
stage stimulations, changes or defects in
casing, etc.

The authors developed a successful
approach based on automation (feedback
controls), which coordinates independent
systems (wireline, pumping, or tractor) to
improve the horizontal tool transport process.
Field testing of this automated scheme is
ongoing and has demonstrated its potential



YMEHBIIECHUS PUCKOB U COKPAIeHN 3aTpat. Hacrosmas

CTATbs IPEJICTABIISCT:

* ONHCAHUE U KOH(PUTYPALIHUIO ITPOLIECCA TPAHCIIOPTUPOBKH
UHCTPYMEHTA B CKBAKUHY: JATUUKHU (BKJIIOUYAS KJIIOYEBBIE
CKBAKMHHBIE JATYUKU TPEHU) U AKTYaTOPbI (HACOCHL),
BU3YAITHU3ALUIO, MOCIMPOBAHUE, PEATTU3ALIUIO AJITOPUTMA U
HOCIEAYIONTYIO HACTPOMKY;

* PE3YIBbTATHI HOJIEBBIX UCMBITAHUM: CDABHEHHE UCTIBITAHUI
B PEATIBHBIX CKBAXKUHAX C PE3YIBTATAMU MOJAETUPOBAHUS
JUIA TEX JKE CKBAXKUH, [IEPEUUCIIEHUE TPEUMYIIECTB U
YPOKOB, U3BJIEUEHHBIX U3 ONBITA PA6OT aBTOPOB C OHOM U3
OOBIBAIOIINX KOMITAHHI.

ABTOMAaTH3aLIMA IIPOLIECCA JOCTABKHU UHCTPYMEHTA B
CKBAXKUHY IYTEM COEIMHEHUS BHYTPUCKBAXKUHHBIX JJATYUKOB
C HA3EMHBIMM CUCTEMAMU KOHTPOJIA ABJIAETCA MHHOBALIUEN
JUI UHAYCTPUN. Pa60Ta B AETAIIAX ONMUCHIBAET NIPEAIOKEHHYIO
CXeMY PabOT U IPEAOCTABIIAET yOETUTEIBHBIE PE3YIBTATHI
MOJIEBBIX UCTIBITAHUI TEXHOJIOTUU.

CucreMa aj1s1 MHOTOCTAJHHHOTO
3aKAaHYUBAHHA CO CABHKHBIMH My(dTaMu
pacIIpsAaeT BO3MOKHOCTH, ITOBBINIACT
3(hPEeKTHBHOCTH U CHHKAET KOJTHIECTBO
BHYTPHCKBAKHHHBIX OIIE€PAITHIA

K.T.Kpynaia,I.A. a1, M./I>x. MappoH (Halliburton)

Torpa kak UHAYCTPUA (POKYCHUPYETCS HA OOJIee
3(PHEKTUBHBIX TPOIECCAX 3AKAHYUBAHUSL, CKBAXKUHBI C
OTJAIOMIUMU BOJLY U MAJIOAECOUTOBBIMHU 30HAMU CO3/AI0T
IpPOGIEMBL, KOTOPBIE MOT'YT B 3HAYUTEJILHOM MEPE
CHUBUTb NPUOBLIBHOCTb IPOEKTOB. OJHUM 13 ITyTEHN
HOBBIIIEHUS 3(PPEKTUBHOCTHU ABJIAETCS UCIIOIb30BAHUE
CHCTEM CO CABIKHBIMH MY(PTaMU, KOTOPBIE HO3BOJISIOT
JIOOBIBAIOIINM KOMIIAHUAM CTUMYIHPOBATH MHOXECTBO 30H,
432TEM IPOBOJUTH MTOBTOPHBIE O6PA6OTKH WK BBIOUPATD
NPOAYKTUBHBIE UHTEPBAJIBI O€3 MPOBEJCHU PAOOT BO BCEN
CKBAKHUHE. DTU OCOOEHHOCTH, KOTOPBIE HE IPEJOCTABIIAIOT
TPaULIMOHHBIE CUCTEMBI HA OCHOBE TEXHOJIOI'MH YCTAHOBKHU
MOCTOBOMH IIPOOKU B 30HE NEPPOPALINH, JOOABIAIOT HOBBIE
BO3MOKHOCTH B IUIAHE 3AKAHYUBAHUSA U OPTAaHU3AIIUH JOOBIYH
U3 CKBAXXUHBL

COBIKHBIE MY(DTBL, IEPEKITIOUAEMBIE TPH [IOMOIITH
c6bpoca mapa, 06€CreUYnBAIOT TAKYIO KE NEPBOHAYAIBHYIO
3(pPEKTUBHOCTD, KAK U PYTUE TPAJAUITUOHHBIE MY(THI,

HO OTIIMYAIOTCS TEM, YTO UX MOYKHO EPEKIIIOYATD MEXTY
COCTOSAHUSIMH «OTKPBITO»/>3aKPBITO» MHOXKECTBO Pa3 IOCIE
nepBoHadYabHOrO I'PIT. [171 3aKPBITUSA IPOOIEMHBIX 30H,
KaK IIPABUJIO, HEOOXOAUMO PAChPEIEPOBATD IIEPETOPOJKHU

B CIBUDKHBIX My(Tax. [Tocne (ppe3epOBKU HA THOKOH TPyOe
(I'T) criyckaeTca ruIpaBInYECKUN ITEPEKITIOYAIOITNIA
WHCTPYMEHT W UCTIONb3YETCA 1T 3aKPBITUSA TPOOIEMHOIM
30HBL [lepekinouarens cnyckaeTcs Ha I'T nnum pabouen
KOJIOHHE M PACTIONATA€TCSA BBIIIE WJIHM HUXKE HY>KHOU MY(PTBL
[Tepexmodarenb aKTUBUPYETCA TUAPABINYECKU U TOJIKAET UIH
TAHET NIEPETOPOJIKY AJIA IEPEKITIOUEHH A MY(DTHL

BBUI CIIPOEKTHPOBAH HOBBIH OBICTPO PACIIMPSAIONTUICS
WHCTPYMEHT /I IEPEKJIIOYEHN S, KOTOPBINA CITOCOOEH
PaboTaTh KAK CO CABMPKHBIMH MY TAMU, IIEPEKTIOYAEMBIMU
COpOCOM HIAPA, TAK U C MYPTAMU, IIEPEKTIOYAEMBIMU
U3MEHEHUEM JIABJIEHUA, C UCTIOJIb30BAHUEM IIEPETOPOAKHU
B 3THUX My(PTAX IS IEPEKIIOYCHUS. DTOT UHCTPYMEHT

for improved run times, reduced risk, and cost

savings for operators. This paper provides:

* Description of the tool transport operation
and architecture: sensors (including a key
downhole tension sensor) and actuators
(pumps), visualization, modeling,
algorithm implementation, and tuning.

» Field testing results: comparing runs in real
wells vs. simulation results for the same
wells, listing benefits and lessons learned
based on the authors experiences with one
operator.

Automation of the tool transport operation
by linking downhole sensors to surface
controls is novel in the industry. The paper
describes in detail the proposed architecture
and provides compelling field test results.

TECHNOLOGIES

Shiftable Multistage Fracture
Completion System Allows for
More Options While Increasing
Efficiency and Reducing Wellbore
Interactions

C.T.Krupala, D. A. Young, and M. J. Merron
(Halliburton)

With the industry focused on highly
efficient completions, wells with water-
producing and underperforming zones create
operational dilemmas that can ultimately
reduce profitability. One way to improve
efficiency is through the use of shiftable
sleeve systems (SSS), which enable operators
to stimulate multiple zones; then, later
restimulate or produce specific zones without
disturbing the entire wellbore. These features,
which cannot be achieved with standard plug
and perforation (PP) completions, add new
options regarding how to best complete and
produce the well.

Ball-drop shiftable sleeves (BDSS) provide
the same initial stimulation efficiency as other
ball-drop sleeves (BDS) but can be shifted
multiple times after the initial stimulation.

To shut off problem zones, the baffles in the
shiftable sleeves typically must be milled

out. After the milling operation, a hydraulic
shifting tool run on coiled tubing (CT) is used
to close the sleeve in the affected zone. The
shifter is run on either CT or a work string and
positioned either above or below the target
sleeve. The shifter is activated hydraulically
and pulled or pushed against the baffle to
shift the sleeve.

The new high-expansion shifting tool
(HEST) was designed to selectively shift
BDSSs or shiftable pressure actuated sleeves
(SPAS) by using the baffle in the tools as a
shifting profile. This tool can shift multiple
sleeves open or closed in the same run
without the baffles being removed by a
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MoxeT 32 0gHy CITO OTKPBITh WX 3AKPBITh MHOXKECTBO
MY(T 6€3 HEOOXOJUMOCTH PACHPEIEPOBKU NIEPETOPOIKIL.
JaHHas padoTa IPEIOCTABIIAET HOAPOOHOE ONMHUCAHNE
BBINICHA3BAHHBIX THCTPYMCHTOB U IIPOICCCOB, 4 TAKIKE
JIEMOHCTPHPYET UTOT'OBBIC JOCTUTHYTHIE PE3Y/IBTATHL.

I'TyOOKOBOTHBIE O€3pai3ePHBIC OIIE€ PAITHH
C THOKO¥ TPyOO¥ B MEKCHKAHCKOM

32JTMBE: HHHOBAITHOHHAS 0€30IIACHAA

3¢ P eKTHBHAA TEXHUKA THKBH/TAITHH/
ITYIIE€HHSI CKBASKHHBI

Pennu OrronuHa, Kapiaoc Toppec, AekcaHnap PyTHHK,
Tpasuc F'oprmarikep (Coil Tubing Services, Schlumberger)

Byayiiee onepanuii o pasBejKe U JoO6b9e B MEKCUKAHCKOM
3aJIUBE — 32 paboTaMu B INTyOOKUX (bosee 1,524 M) Bojax.
TTOCKOJIBKY UHAYCTPUS CIBUTAET PAMKU B CTOPOHY U3BJICUEHUS
YIJIEBOAOPOAOB U3 BCE OOJIEE IMTyOOKUX IJIACTOB, TOABOAHLIE
CKBAKUHBI CTAJIN BA>KHOU YACTBIO JOOBIYN.

BesparizepHble pabOThI IO JTUKBUAALINU U [T IIEHUIO
HO/JIBOJHBIX CKBAXXUH 3a9ACTYIO BBIIIOJIHAIOTCS TyTEM
YCTAaHOBKH NPOOOK HA OYPUJIBHBIX TPYOaX IIOCJIE TOT'O,

K4K C IOMOIIBIO 6ypPOBOX YCTAHOBKH ObL14 U3BJICUCHA
3KCIUIYATAIIUOHHAS KOJIOHHA. B paMKax MPOLIECCa yIy4dIIeHH ]
MPOU3BO/JCTBA PAOOT KONTIOOUHI'OBAS CEPBUCHAS KOMITAHUSA
paccMOTpEsa BAPUAHT IO BBITIOJIHEHUIO BBINIEYITIOMAHYTOH
onepanyu Npu NoMoIu ru6kov Tpyos! (I'T) ¢ cyana obiero
HA3HA4YEHUA. PA6OTBI HAYAJIMCD ITOCJIE YCTAHOBKH U UCITBITAHWUHA
MU3OJIALIMOHHOTO MaKepa 06CaHON KOJIOHHBL JIaHHAs
METOAMKA IMO3BOINIIA ObI ONIEPATOPY CAKOHOMHUTD BPEMS HA
MPOU3BOJCTBE PAOOT U CHU3UTDH TAKUM OOPA30OM 3aTPATBHL.

C 2010 o cepenuny 2015 rofa KONITIOOMHI'OBASI CEPBUCHAS
KOMITAHMS YCHEITHO BBITIOTHNIIA 18 6€3paii3epHBIX OABOAHBIX
onepanuni Ha yornHax ot 1402 1o 2133 M B CKBAKMHAX C
ybuHamu ot 1494 1o 6400 meTpos. Beapait3depHsbiit JOCTYI
B CKBXXUHY IIpy oMoy I'T okazan cBo1o a(pheKTUBHOCTD
NPU JIMKBUJAAM/TIIYIIEHUH CKBAXKUH, [IO3BOJIMB YMEHBIIUTD
BpeMs padoT Ha 40% IO CPABHEHUIO C ONEPALTUAMUY,
MPOBOJVMBIMH C UCIIOJIb30BAHHEM 6yPOBOU YCTAHOBKH.

O THMH3AIHUA HKCIUTYATAITHOHHBIX
XAPAKTEPUCTUK THOKO¥ TpyOsI (I'T) ¢
HCIIOJIb30BAHUEM CEKITHOHHOT'O OBICTPOTO
OTITYCKA CTATH

k. JIu u [k, FOur (Essential Coil Well Services); K. Buissamc,
T. Tpaxam-Paiit 1 K. dnuor (National Oilwell Varco)

JanHas paboTa COCPEAOTOUCHA HA ONITUMU3AIINY JTU3aHA
KOJIOHHBI I'T € ENBIO JOCTHUKEHUS OOIBIINX INIYOHH B
T'OPU3OHTAIBHBIX CEKIUAX HETPAJULIMOHHBIX CKBAKHH ITyTEM
npuUMeHeHUs ceKIUn I'T ¢ 6051ee OBICTPBIM OTITYCKOM CTAJIH.
JM3a1H KOJIOHHBI BKJIIOYAET B C€OSI OTTHAKOBBIH BAOJIb BCEU
KOJIOHHBI BHEITHUU TUAMETP U CEKIIMU C KOHYCOOOPA3HBIM
BHYTPEHHUM TUAMETPOM.

BpLmn IpeACTaBIeHb] PE3YIBTATHI MOJAECTUPOBAHU A
KOJIOHHBI C TPAJUITMOHHOM TOJIIITUHON CTEHOK B CDABHEHNH C
KOJIOHHOH, UMEIOIIEN HEIPEPBIBHBIE KOHYCOOOPA3HBIE CTEHKH,
4 TAKKE IBYMS KOJIOHHAMH C CEKIIHUSMU, BBITTOJTHEHHBIMH C
IPUMEHEHUEM OBICTPOI'O OTITYCKA CTAJIN. BBICTPBIN OTITYCK
CTaJIM IO3BOJISIET OTPAHUYHUTD BEC UTOTOBOI KOJIOHHBI I'T)
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milling operation. This paper provides an
in-depth description of those tools and
processes and highlights the returns and
gains achieved with the methods discussed.

Deepwater Riserless Operations
with Coiled Tubing in the Gulf of
Mexico: An Innovative, Safe, and
Efficient Plug-and-Abandonment
Technique

Renny Ottolina, Carlos Torres, and Alexander
Rudnik, Travis Gortmaker (Coil Tubing Services,

a Schlumberger Company)

The future of exploration and production
(E&P) operations in the Gulf of Mexico
(GoM) is focused on deep water, that
is, 5,000 ft [1,524 m] water depth. As the
industry pushes the envelope to reach deeper
reservoirs, subsea wells have become an
important part of the offshore production.

Riserless subsea plug and abandon (P&A)
operations are often completed by setting
the plugs with drillpipe after the production
tubing is removed with the rig. As part of the
operational improvement process, a coiled
tubing (CT) service company evaluated the
option of performing this task using the
riserless CT technique from a multiservice
vessel (MSV) after the zonal and casing
isolation packer had been successfully set
and tested. This technique would allow the
operator to save time to complete these
operations, thus reducing the cost.

Between 2010 and mid-2015, the CT service
company has successfully completed 18
riserless subsea interventions at well depths
ranging from 4,900 ft to 21,000 ft [1,494 m
to 6,400 m] and water depths from 4,600
ft to 7,000 ft [1,402 m to 2,133 m)]. Riserless
wellbore access with CT has proved to be an
efficient P&A method that has helped reduce
operating time by up to 40% as compared to
riserless workover rig-based operations.

Optimization of Coiled Tubing
(CT) Performance with the Use
of Rapid Tapered Section

J.Lee,and J. Yeung (Essential Coil Well Services);
C.Williams, T. Graham-Wright, and K. Elliott
(National Oilwell Varco)

The focus of this work is to optimize coiled
tubing string design for greater horizontal
reach in unconventional wells using a more
rapidly tapered section than historically
available. The string design will encompass
a single outer diameter with a tapered wall
thickness, resulting in a tapered inner
diameter.



4TO YIPOIIAET €€ TPAHCIIOPTUPOBKY IO AOpOram CEBEPHOMI
AMEPUKU C UCIIOJIb30BAHUEM 6APAGAHOB TUIIOBOI'O PA3MEPA.

Pe3ynbTaThl MOAIETMPOBAHMS IIPU CPABHEHHUU YETBIPEX
KOJIOHH I'T 6bL11 TPECTABIEHBI TP TOMOIIU JOCTYITHOTO
Ha peiHKe 1O 114 aHaIM3a CUJI, AEHCTBYIOIINX HA TPYOBI,
MOJIETUPOBAHUA YCTANOCTU I'T) 2 TaKKe rTHAPOTra30JUHAMUKH.
DTO MOJIEIMPOBAHUE MOXKET UCTIOIB30BATHCS JIJISI CO3/IAHUS
0a3bl JAHHBIX TEOPETUYECKUX PEZYIBTATOB TUITMYHOTO
NPUMEHEHUS B IOJIEBBIX YCJIOBUSAX U COOTBETCTBYIOMUX
MapaMETPOB C LIEJIbIO CPABHEHUS PE3YJIBTATOB C PEAJIbHBIMU
TOJIEBBIMU JJAHHBIMH.

HICrIONIb30BaHUE OBICTPOrO OTIYCKA CTAJIN ITO3BOJISET
JOCTUYb YJIYUIIIEHHOU YCTAJIOCTHOM IIPOYHOCTH 1O
CPABHEHHUIO C TPYOAMHU C TPATULTMOHHOU TOJIIIIMHOMU
CTEHOK. TaK:Ke TaKHE TPYOBI, KAK IPABUJIO, UMEIOT OOJIee
OPENOYTUTENBHBIE MEXAHUUECKUE OTPAHUUEHUS, TOITIA KAK
TU/IPABIINYECKHE IOTEPH (OOYCIOBIEHHBIE KOHYCOOOPA3HBIM
BHYTPEHHHUM JIUAMETPOM) YBETUUYHBAIOTCA HE3HAYUTEBHO.

BoccraHoBieHHe JOOBIYH He(DTH HA 3peIOoM
meab(hoBOM MECTOPOKICHHUH IIPU IIOMOITH
KOJITIOOMHI'OBOT'O BHYTPHCKBAKHHHOTO
3aKAHIHBAHUA

II. PamongeH, 3. ®panko Jeabrazo, H. Moiaepo
u M.J. AxpmupoH ge Tpyxuiaso (Schlumberger)

Jlo6bI4Ya HA 3PETIBIX MECTOPOXKIACHUSX, PACIIOIOXKEHHBIX
Ha menbde MEKCUKH, BOCHOBHOM CTUMYJIMPYETCS ITyTEM
3AKAYKH I'd3a C TIOBEPXHOCTU. CO BDEMEHEM 3TOT 3dKAYAHHDBIHA
ra3 IPOHUKAET HEMOCPEACTBEHHO YEPE3 ECTECTBEHHLIE
TPELMMHBI HU3KOIIPOHUIIAEMBIX KAPOOHATHBIX KOJIJIEKTOPOB,
OCTABJISASA HEPTD 3ATIEPTOI B HU3KOMPOHUILIAEMOM CKEJIETE
HOPO/AEL 32 TOCJIEJHUE HECKOJIBKO JIET KOHTAKT «I'a3/

HePTH> HA 3TUX MECTOPOXK/IECHUAX OBICTPO yBEMUYMIICA. Ha
HEKOTOPBIX CKBAKMHAX IIPUPOCT COCTABUI JIO 2 METPOB B
MECSIL, YTO CJIEIAIO TPAAUIIUOHHBIE METOJUKH U30JIAIIUH
Tra30HOCHBIX TOPU3OHTOB JINOO HEPEHTAOEIBHBIMU, INOO
Hea(PHEKTUBHBIMU. 1151 BOCCTAHOBJICHU S JOObIUM HEDTU

B BBIIIEYTIOMAHYTBIX CKBA>KHHAX ObLIIA IPUMEHEHA HOBAS
KOJNITIOOMHI'OBAsI METOTMKA ITPOBEACHUSA BHYTPUCKBAXKUHHBIX
paboT C UCIOIB30BAHUEM TENIEMETPHUH B PEKHME PEAJIBHOTO
BPEMEHU.

HOBBII1 NOAXOA IPEYCMATPUBAET U3MEHEHNE
BHYTPUCKBAKUHHOI'O 3AKAHYHUBAHUSA [IOCPEICTBOM
npuMeHeHus ruokon Tpy6st (I'T). Tlocne nepdopanyumn
HOBOI'O HHTEPBAJIA B HIKHEN HE(DTEHOCHOU 30HE KOJIOHHA I'T
CITYCKAETCA B CKBA)KUHY Y TOYHO MO/JIBEINBAECTCA HA KOHIIE
HUMEIOIIEHCA IM(PTOBOM KOJIOHHBI ITPH MTOMOIIH APYror I'T.
INoasemenHas koioHHA I'T cHAa6KEeHA MMM, YTO ITO3BOJISIET
OTBOAWTD HE(PTU U3 HOBOU ITEP(POPUPOBAHHOI 30HHI,
06X0/1s CTAPBIE UHTEPBAJIBL, KOTOPBIE B OOJIBITHHCTBE CBOEM
MIPOU3BOJAT I'd3.

B pesynbrare NOJOOHBIX Pa6OT COOTHOMEHHE «I'a3/

HedTh» 6BUIO CHIIKECHO Ha 96%, TOr/A KaK 106bI4a HEDTH
BO3POCIa 60JIeE YeM B [1BA Pa3d. B1O6ABOK HCIIOIb30BAHUE
KOJITIOOMHI'OBOY CUCTEMBI /1151 IPOBEJEHSI U3BMEPEHNT

U €€ FTHOKOCTDb U36ABUJIN OIIEPATOPA MECTOPOXKIEHUSA OT
Heo6x0quMOCTH NposegeHus KPC u CB3aHHOIO C HUM
3aMEJJIEHMS TEMIIOB JOOBIYN. TAKOI HE IPEYCMATPUBAIOIINE
HCIIOIb30BAHUSA OYPOBOI YCTAHOBKHU ITOAXO IIPEACTABIIAECT
COOO HOBYIO, JKU3HECIIOCOOHYIO ¥ 3KOHOMUYECKH BBII'OJJHYIO

Comparison of string properties will
include modeling a traditional straight wall
(mono-wall) string design compared to a
traditional continuous taper (longer tapered
sections) and two rapidly tapered sections.
The tapering helps limit the weight of the
final string, making ground transportation
within North America more feasible using
common reel sizes.

Outcomes of the modeling comparing the
four string designs will be presented using
commercially available software for tubing
forces analysis, fatigue modeling and fluid
dynamics. This modeling will be used to
create a database of theoretical results for
typical field applications and parameters with
the aim of comparing results to actual field
data, when available.

By utilizing a tapered design, improved low-
cycle fatigue life can be achieved in tapered
designs compared to straight wall designs of
the minimum wall thickness of the tapered
design. The tapered design generally has more
desirable mechanical limits compared to
the straight wall designs while experiencing
limited reduction in friction pressure (due to
the tapered inner diameter).

TECHNOLOGIES

Reviving Oil Production in a
Mature Offshore Field Through
a Downhole Coiled Tubing
Completion

P. Ramondenc, E. Franco Delgado, N. Molero, and
M. D. Almiron de Trujillo (Schlumberger)

Production in offshore Mexico mature
fields is mostly driven by gas injected from
surface. With time, this injected gas flows
directly through the natural fractures of the
low-pressure carbonate reservoirs, leaving oil
trapped in the low-permeability matrix. Over
the past few years, the gas-oil contact (GOC)
has rapidly moved across those fields — up
to 6.5 ft per month in some wells, making
conventional gas shutoff techniques either
unsuccessful or uneconomic. A new rigless
intervention method using coiled tubing (CT)
equipped with real-time telemetry has been
used to revive oil production in gas-invaded
wells.

The approach consists of the modification
of the downhole completion through CT.
After perforating a new interval in the lower
oil-bearing zone, a CT string is conveyed
down the well and precisely hung by another
CT at the end of the existing production
tubing. Equipped with slotted bars, the string
allows directly tapping into the newly opened
zone while bypassing the former intervals
that are mostly producing gas.

As a result of that intervention, the gas/oil
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AJIBTEPHATUBY OIIEPALTHAM 10 U3O0JIAUU F'A30HOCHBIX
TOPU3OHTOB. VICIIOJIb30BAHUE ONMMUCAHHOM BBIIIE METOJUKHU
MOJKET B 3HAYUTEIBHOU MEPE NPOJJIUTD *KU3Hb CKBAKHUHAM,
UCTBITBIBAIOIIUM CEPbE3HBIE TPOOIEMBI C TA30HOCHBIMU
TOPU3OHTAMH B YCIIOBUSAX, KOI/IA CJIOKHOCTD KOJUIEKTOPA U €TO
JUHAMUKA IETAIOT PAOOTHI IO U3OALIUH TAKUX TOPU30OHTOB
OPOGIEMATUYHBIMU, 4 PE3YIBTATHI IOJOOHBIX PA6OT UMEIOT
HESICHBIE IEPCIIEKTUBBL

B0O3MOXKHOCTH IIPUMEHEHH L
THAPABINIECKOI'O MOJIOTA C ©3MEHAEMbBIM
PEryJITHPOBAHHEM IIEPEITYCKOM B JJTHHHBIX
TOPHU3OHTAJIBHBIX CKBAKHHAX

Joxexk. k. Kosuis, DHTOHH P. THMep, DHAPIO B. ®p3arizep, CkoT DdaeTuep
(Tempress Oil States Energy Services)

BO3MOXHOCTB CITyCKa TUOKOU TPyOBI (I'T) B ITMHHBIE
TOPU3OHTAJIbHBIE CKBA’KHMHBI OTPAHNYEHA TPEHUEM TPYOBI
O CTEHKH U BCITyYUBAHHUEM TPYOBL ['HIPABINYECKUI MOJIOT
CHAOXKEH CAMOHAIIPABJIAIONINM IIPOXOAHBIM KJIAITAHOM,
KOTOPBIA KOHBEPTHUPYET KHHETUYECKYIO SHEPTUIO ITIOTOKA
drmon1a, IpoTeEKAIoEero yepes I'T, B UMITY/IbChI IaBICHUS,
KOTOPBIE CHIKAIOT TPpeHUE I'T O CTEHKH CKBAKUHBI U

OKa3BIBAIOT TOJIKAIOIIEE JEUCTBUE HA TPYOY. TAKOM HHCTPYMEHT

MO3BOJIAET CAENIATD ONEPaLy 1o crnycKy I'T B 1ytmHHBIE (bOsee
3 TBIC. METPOB) TOPUZOHTAJIBHBIE CEKITUU CTAHJAPTHBIMH, YETO
HEJIB351 CKA3aTh 00 AHAJIOTUYHBIX OIEPALUAX, IPOBOJUMBIX
6€3 rUJIPABINIECKOrO MOIOTA. [MAPABINYECKUAI MOJIOT
OCHAIIIEH BHYTPEHHUM MEPEITYCKHBIM KaHAJIOM, KOTOPBIA
MO3BOJIAET YIIPABJIATD yCUIHeM, reHepupyeMbiM Ha KHBK.
Taxoke OH MOXET OCHAIIATHCS BHEITHUM MEPETYCKHBIM
KAaHAJIOM JIJ151 TOT'O, YTOOBI OJJICP:KUBATH OOJIEE BBICOKUE
CKOPOCTH NOTOKA, HEOOXOJUMBIE JIJIS IIUPKYIALUHN B
CKBaKHHE. B paboTe npefcTaBicHa YUCICHHAS MOJEb JIJI
pacyeTa TArOBOro YCUINSA MHXKEKTOPA KOMTIOOMHIOBOI
YCTAHOBKH IPU IPOBEAECHUHN CKBAXKUHHBIX padoT ¢ I'T'n
TUIPABINYECKUM MOJIOTOM. MOZIENb TPETYCMATPUBAET

3 PEKTHI NEPENYCKA CKBAKUHHOTO (DIIIOU]A U TTIO3BOJISIET
BBIYMC/IATD MAKCUMAJIBHYIO CKOPOCTB ITOAAYH TPYOBL, IIPH
KOTOPOU I'MJIPABIUYECKUUA MOJIOT 6y1€T 3(P(PEKTUBHO
YBEJIMYUBATD [NIYyOMHY IPOHUKHOBEHUA I'T B CKBAXXUHY.
Mopenb npeAcTaBiaeHa B TAOIMYHOM (POPMATE U MOXKET
HCIIOIb30BATHCS IPH INTAHUPOBAHUU PAOOT U AHATINA3E
4yBCTBUTENBLHOCTH K ITapaMeTpam. B pabore Takxke
06CYXIAI0TCS 3(PPEKTHI BETUYHUHBI UMITYJIbCA, CO3/1aBAEMOI'O
TUAPABINYECKUM MOJIOTOM, 3(P(PEKTHI ITIEPENYCKA (PIION/14a,
BJIMSIHUE KO((PUIIMEHTA TPEHM ST, CKOPOCTH IOTOKA, YIJIA
HAKJIOHA CTBOJIA CKBA’KMHBI U THTEHCUBHOCTHU HA060pa
KPUBHU3HBI HA MAKCUMAJIBHYIO [NTyOMHY IIPOHUKHOBEHU A

I'T BrOpHU30HTAIBHYIO CKBAXKHUHY. PE3yIbTaThl YHCIEHHBIX
PACYETOB CPABHUBAIOTCS C PE3YJIBTATAMU pabOT HA OoJee
4eM 12 ThIC. TOPU30HTAIBHBIX CKBAKHH. Pe3y/1bTaThl paboT
HA PEATBHBIX CKBAXKUHAX MOATBEPXKAAIOT, YTO BO3MOKHOCTH
TUIPABIMYECKOT'O MOJIOTA MO YBEJIMYEHHIO ITTyOUHBI
NPOHUKHOBEHHUA I'T B TOPHU3OHTAIBHBIE CEKIIUH ABIAIOTCSA
BECbMA 3HAYMTEIbHBIMU. TAKXKE ITOATBEPKIAECTCSA TEOPH

O TOM, YTO YMEHBIIIEHHUE CKOPOCTU NOAA4YU I'T B CKBAXKMHY
HIKE MPEJCKA3AHHOI'O MAKCUMAJIBHOI'O 3HAYEHHUA ITO3BOJIAET
YBEJINYUTD [NIYOUHY IIPOHUKHOBEHUSA TPYObL.  ©

Bacuuiit AHpees, <Bpemsa koxTioounra. Bpems I'PIT»
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ratio was reduced by 96%, while oil production
increased more than twofold. In addition, the
use of the CT measurement system and its
flexibility saved a major workover intervention
and the associated deferred production to the
operator. This rigless methodology, leveraged
by CT real-time telemetry, brings a new,

viable, and economical alternative to gas-
control treatments. Use of the technique can
significantly extend the life of producers facing
major gas-control issues in environments
where the complexity of the reservoir and its
dynamics tend to make shutoff treatments
complicated and their outcome uncertain.

Predicting the Extended Reach
Capabilities of a Water-Hammer
Tool with Variable Bypass Control

JackJ. Kolle, Anthony R. Theimer, Andrew W. Fraser,
and Scott Fletcher (Tempress Oil States Energy
Services)

The ability to place coiled tubing into a
long horizontal well is limited by friction and
buckling. A water-hammer tool incorporates
a self-piloted poppet valve that converts the
kinetic energy of the fluid moving though the
coil into water-hammer pressure pulses that
reduce friction and applies an end load that
pulls on the coil. Water-hammer tools allow
routine entry into horizontal sections over
10,000 feet long, representing a significant
increase over operation without these tools.
These tools incorporate an internal fluid
bypass to control the force applied to the
bottomhole assembly. An external bypass may
also be provided to allow higher flow rates for
well circulation. A numerical model of coiled
tubing injector weight for coiled tubing well
intervention with a water-hammer tool is
presented. The model includes the effects of
fluid bypass and calculates the maximum feed
rate at which a water hammer will be effective
for extending the reach of coil. The model is
available in spreadsheet format and may be
used for job planning and parameter sensitivity
analysis. The predicted effects of water-
hammer impulse magnitude, fluid bypass,
friction coefficient, flow rate, well inclination,
and dogleg severity on horizontal reach
are discussed. The results of the numerical
model are compared with a sample of case
histories from over 12,000 extended reach well
interventions. These case histories confirm the
extended reach capabilities of water-hammer
tools and that reducing feed rate below the
predicted maximum allows greater extended
reach.

By Vasili Andreev, Coiled Tubing Times. Hydraulic
Fracturing Times
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[lepcnekTBHbIe HanpaBieHA
B MIMMOPTO3aMeLLeHNN.
MOoOWIbHbIE YCTAHOBKIA

C BepxHM npusogom ana KPC

OAHUM U3 ITTABHBIX
HCpCHCKTI/IBHI)IX HaHpaBJICHI/Iﬁ
CBOEro passurusd ['pyrina
OUJI BUAUT OCBOEHUE HOBOU
KOHKYPEHTOCIIOCOOHON
UMIIOPTO3AMEIIAIOMEH TPOLYKIIUU
JU1s1 HEPTETA30BOTO CEKTOPA.

B HacTOsAIIEE BPEMS BELYTCS PAOOTHI
O CO3/JAHUIO TUIIOPA3MEPHOTO Psijia
yCTaHOBOK 11 KPC ¢ MaKCUMaJIbHBIM
TATOBBIM ycHIHeEM OT 40 10 150 T
ITepBo¥i B IMHENKE YCTAHOBOK C
BCPXHHUM ITPUBOJOM ITPOU3BCACHA 1
IIpounIa OIIbITHO-IITPOMBINIJICHHBIC
HUCIBITAHUA YCTAHOBKA MP50.

YcranoBka MP50 nipegHasHadeHa
I PEMOHTA ITOBCPXHOCTHBIX
CKBa’KUH, IPOOYPEHHBIX 110
TeXHONOTUHU SAGD. YcTanoBKa
00€ECIIEUYNBAECT BO3MOKHOCTD
nposejaenud CIIO npu mo6om
I'pajlyCe HAKJIOHA YCThs CKBAXKHUHBI
B uarasone ot 0° u 10 75°, umeer
MIPUBOJ BpaIeHUs 6ypOBOH
KOJIOHHBI U1K KOJTOHHBI HKT
N MEXAHHU3M HpOTZUIKI/IBaHI/IH I/IHCTPYMCHTQ B
CKBA’KUHY.

B cocTas yCTaHOBKI/I BXOOUT MEXAHU3M
HOBI/ILII/IOHI/IpOBaHI/IH Ma4dTbl OTHOCUTEIBHO
YCTbhsI CKBA>KMHBI, KOTOPBIN YIIPOIIAET PA6OTY 1
COKpPAIILAET BPEMS MOHTAKA IIOJIbEMHHUKA.

VYCTAaHOBKA COCTOUT U3 CIIEIIUATIBHBIX MEXAHU3MOB

M 3JIEMEHTOB UX YIIPABIECHNUA, CMOHTUPOBAHHBIX
H4 [IACCU AaBTOMOOMJIS (CAMOXO/JHASI YCTAHOBKA)
JUIS1 CAMOCTOSATENBHOI'O 6ECIIPENSITCTBEHHOI'O
JBIDKECHUS 10 IOPOT'aM OOIIETO ITOJIb30BAHUS.

B ycranoske He UCIIONB3YIOTCA TPAAUITMOHHAA
Madra, Oyposas nebe/iKa, JJIMHHBbIC KAHATHL. JJaHHbIE
3JIEMEHTBI 3AMEHEHBI TEJICCKOITUYECKOU MAaYTOU C
T'UJPABINYECKHUM IIPUBOJIOM OT I'MAPOLIUINH/PA.
Mad4Ta COCTOUT U3 IBYyX HE3ABUCHUMBIX CEKIU:
HUXKHSIS CEKLIMSA 3APUKCHPOBAHA HA HA/IDAMHUKE, 4
BEPXHSIS CEKLUS BBIIBUT'ACTCS BBEPX U BTAIUBACTCS.
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Pucynox 1 -

Ycmanoexa MP50 6 padouem noaoxicenuu

Taonuua 1 - Texnuueckue
xaparxmepucmuru MP50

MakCHUMaJIbHOE TATOBOE yCuaune npu p260‘II/IX YI/1aX HAKJIOHA

Ma4TBI, T 20
MaKCHMaJIbHOE TOJIKAIOIIEE YCHIINE ITPU PAGOYNX YITIaX 20
HAKJIOHA MauThL, T
Vros HaKJIOHa Ma4uThl (PAGOYMIT), IPA/I. 0-75
['Py30MOABEMHOCTD MAHUITY/ISITOPA C 31XBATOM TPY6O Ha 300
MaKCHMaJIbHO BBIIBUHYTOH CTPEJIE, HE MEHEE, KI'
JIIMHA Ma4YThl OOECIIEUUBAET 6ECIIPENATCTBEHHYIO paboTy C 12
TPyO6aMU ITHHOI, M
MaKCUMaJIbHBIH KPY TSN MOMEHT Ha BpamaTese, He 6onee, Hm | 23 500
TaGapuTHBIEC Pa3MEPDL, HE OOJIEE, MM:
JJIUHA 12 000
IIAPHHA 2550
BBICOTA 4500
TTonHas macca, He 6oiiee, KT 41 000




Ha MadTe MOHTUPYETCSI UHTETPUPOBAHHBIN
I'UPABINYECKU BEPXHUM IIPUBOA, U
TUAPABINYECKHH ABYXCEKIIMOHHBIA TPYOHBIA
KJIIOY, YIIPABJICHUE UMHU IIPOUZBOIAUTCS C ITYJIBTA
oreparopa.

VYcTaHOBKA OCHAIEHA KOM(POPTHOH KAOMHOM
C 3PTOHOMUYHBIM ITYJIBTOM YIIPABJICHUS.
KOHTPOJNBHO-U3MEPUTENBHBIE IPUOOPHI MOT'YT
JIOTIOJIHSITHCS CUCTEMOM c60PA TIOOBIX TAPAMETPOB
paboTHhL JJaHHBIE OTOOPAKAIOTCH, AHATTUZUPYIOTCA
U COXPAHSAIOTCA CUCTEMON KOHTPOJIBHO-
perucrpupyouien. KpoMme Toro, umeercs
CHUCTEMA IIEPEAAYU JAHHBIX C BO3MOXHOCTBIO
KOIHPOBAHUSA HA )KECTKUI HOCUTENb MH(POPMALTUN

TEXHOJIOTUYECKUX TAPAMETPOB PaA6OTHI
060PYAOBAHUS.
VcranoBka MP50 o6ecrniednuBaeT BBICOKUMA
YPOBEHB 6E€30MACHOCTH U ITIPOU3BO/TUTEIBHOCTH.
I'upaBaInYecKoe 060PyJOBAHUE MHTEIPUPOBAHO B

Iporecc p2.6OTI)I, YTO IMO3BOJIACT ABTOMATU3UPOBATH

GOJBIIYIO YaCTh (DYHKLIMH, T.€. HU OUH PAOOTHHUK
HANPsAMYIO HE KOHTAKTUPYET C BPAAIOIMIMHUCS
TPy6amu, 3aXBATAMH, KITIOYAMHU MJIM HE HAXOAUTCS
B IIOTEHIIUAJIBHO OITACHOU 30HE, IIE MOXKET
NIPOU3ONTH NAJEHNE HHCTPYMEHTOB U IIPEAMETOB.
IIpouecc nogbeMa TPyO U3 CKBAXKHUH [IOYTH
MIOJIHOCTBIO dBTOMATU3HPOBAH, HE TPeOyeT
NIPUBJIEYEHH PyYHOT'O TPY/Ja, HE 3aBUCHUT OT

Xog
NpoaonkLHbLIH,
MM

Xoa )
nonepeyHbli

8 0be CTOPOHbI,
MM

Xon mayTkl No
KapeTtke, Mm

500

150

1500

ITOT'OZTHBIX YCIIOBUI UIIN

BPEMEHU CYTOK.

IlepBast MOOGUIBbHASA
ycTaHOBKa MP50 ycniemHo
SKCILIYATUPYETCA B
000 JIYKOWJI-Komwu»,
3a HENIONTHBIX IISITh MECSIICB
AKCIUIYyATALMH YCTAHOBKOU
npowusseaeHo 1600 yacoB
HEINPEPBIBHBIX PA6OT.

IIpoBenensl caeayommue
BH/Ibl OCHOBHBIX PabOT:

+  cnyck/nogbeMm DIH
paboTa C KOMILJIEKCOM
OYUCTKH CKBAKIHBI
(KOC);
panbupoBaHUE
LIEMEHTHOI'O CTAKAH4;
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Pucynox 2 - Mexanusm MPOMBIBKA CKBA’KITHBL,

noO3UUUOHUPOBANHUA MOHTAX /IEMOHTAX
Mmaumst Cc mpems YCTBEBOI'O O60PYAOBAHUA. ©
cmeneHAMU C60000bL
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Pucynox 3 — Cucmema KOHmMPOAsHO-Pezucmpupyrouyasn
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000 4Om3pro CepBuc» -
KOMITAHHSA OXHU
HMIIOPTO3aMeleHH A

r%o Service, LLS is the Company
of Import Substitution Era

Kypran Bpems konmioounza. Bpems I'PI1> 6eceoyem ¢ M.B.Iopooy06bim,
2naenoim urxceriepom OO0 dOrap2o Cepauc».
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Coiled Tubing Times Journal is interviewing M. Gorobisov, Chief Operating Officer
of Yunergo Service, LLC.

M.B.Topobyo6 poouncs 12 cenmsaopsa 1966 200a 8 /Joreuxoli
obnacmu.

B 1988 200y oxoruun Capamoscxuil negpmaroti
2€071020-PaA36€00UHbLLL IMCXHUKYM 1O CREUUATLHOCTIL
amexnur-repmanurs. B 1999 200y oxornuun Mocko6ckuil
20CY0apCmeeHHbILL OMKPLUINbLLLL Y HUBEDCUINENN 110
CNeUUATILHOCINU <IMEXHOI02UA U IMeXHUKA PA36EOKU
MECMOPONCOCHULL NOSIC3HBLX UCKONIACMBLX, TIOJIYUIUE
KEAMUPUKALUIO «COPHBLLL UHICCHED>.

Tpyoosoti nymas navan 8 1988 200y ¢ 00ANCHOCHIU NOMOULHUK A
OYPUNBUGUK A SKCNAYAMAUUOHHO20 U PA3EEO0HUHO20 OYDeHL
Ha Heghmo u 2d3 5-20 PA3PAOa Ha A2AHCKOM 2€0/102UMECKOM
npeonpusmui no paseeorxe Heihmii u 2a3a.

C 1991 200a npoooaNCUN Kapbep) 6 uexe mer)u,e2o

U KANUMAsHo20 PeMOHNA CKEANCUN 6 COBMECIIHOM
COBEMCKO-AMEPUKAHCKOM npeonpusmun <benvie Houu,

20e NOCe008aIMeIHO 3AHUMAIL OOJACHOCIIIU BOMOUGHUKA
oypunvusura no TKPC 6-20 paspsaod umacmepa no pemomny
CKBaNCUN (KANUIMAJIHBLX, BOO3eMHBLX U OC60CHUA).

C 2000 zooa pabomaun 8 3AO «CII «<MeKaMuregpmo»
macmepom no IIKPC, 3amem 3amecimuimeiem HauaibHUKd
uexa no INKPC — HauansHUKoMm yexa 2ubroil mpyoot.

C 2014 200a — 2nasnuiii urcerep OO0 dOnspzo Cepeuc».

Mr. Gorobtsov was born on September 12, 1966 in Donetsk
Region.

He graduated from Saratov Oil Geology Exploration Colledge
in 1988, majoring in Oil Engineering. In 1999 Mr. Gorobtsov
graduated from Moscow State Open University with a degree in
“technologies and equipment for mineral deposits exploration”.
There be obtained a grade of “Mining Engineer”.

He started bis career in 1988 at Aganskoe Oil and Gas
Exploration Enterprise as a Driller's Assistant of 5th grade.

In 1991 be continued bis career in a joint US-USSR compan)y
“Belye Nochi”. There Mr. Gorobisov was working in the Well
Servicing and Workover Department. His positions included
Driller’s Assistant of 6th grade and Well Puller.

Starting from the year of 2000, be was working in SP
MeKaMineft, CJSC as a Well Servicing and Workover Engineer
and later as a Deputy Head of Well Servicing and Workover
Department and the Head of Coiled Tubing Department.

In 2014 be was appointed Chief Operating Officer of Yunergo
Service, LLC.
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Bpems KOITIOOHHIa»: MaTBer
BaJICHTI/IHOBI/I‘I, IIO3HAKOMBTC HAIIINX
yuTareaey ¢ komnanuemn 000 JFOH3Ipro
CepBHC». B KAaKOM pErHOHE OHA BEJET CBOXO
IEeSATEIbHOCTH?

Marserii Fopo6iios: OO0 «FOH3pro CepBucs —
MOJIOJAsl KOMITAHUA. E€ BO3PACT — OKOJIO JIBYX JIET.
Mgl pab6oraem Ha Kpartinem Cesepe, B AHAO.

BK: KT0 Bamx OCHOBHBIE 3AKA39YHUKH, €CJAHU
HE cexpeT?

M.I.: He cekperT. Ham OCHOBHOM 3aKA34UK —
OAO d'asnpomuedTb-HHI>.

BK: Ha kakuX paboTax CIIEIHATH3HUPYETCI
000 dOH3pro CepBuc»?

M.I.: B OCHOBHOM 3TO IIPOMBIBKM U KUCJIOTHBIE
06pabOTKH CKBAXKUH, OCBOEHME a30TOM 1 I'TITT
nepez I'PIT.

BK: KakoBa ITyOHHA CKBA>KHH B PETrHOHE
Bamux pador?

M.I'.: CKBa)KHHBI ITTyOOKHE. BcTpeyaroTcs faxe
IJIyOMHOM O0JIEE YETBIPEX THICAY METPOB. Ha Taknx
IJIyOMHAX MBI IPOBOAUM u ['TIIT.

BK: A rOpHM30HTAJIbHBIC YYACTKH HMEIOTCA?
M.I.: 12, 1 B TOPU30OHTE MbI IIPOBOJAHM
TAJIPONECKOCTPYHHYIO MTEPQPOPALHIO.

BK:I'PII Bama KOMIIaHUA IPOBOIUT?
M.I.: Her, I'PTI nemaeT OOO «KBC MHTEpHAIIHIT
nnu OOOdTakep CepBHC».

>

Coiled Tubing Times: Matvey Valentinovich,
could you please acquaint our readers with
Yunergo Service, LLC? What is the region of its
main activities?

Matvey Gorobtsov: Yunergo Service, LLS is a
start-up company. It was established about
2 years ago. The company operates in Yamal-Nenets
Autonomous District and the regions of Extreme
North.

CTT: If you don’t mind my asking, what are
the main customers of your company?

M. Gorobtsov: It’s not a secret. Our main customer
is Gazpromneft-NNG, JSC.

CTT: What is the range of operations that
Yunergo Service, LLC performs?

M. Gorobtsov: We specialize in well cleanouts,
acid treatments, nitrogen lifting and hydraulic jet
perforation operations performed in the frame of
hydraulic fracturing jobs.

CTT: What is the depth of wells in the region
where your company operates?

M. Gorobtsov: Wells are rather deep.
The maximum depth of certain wells exceeds
4,000 meters (13,120 ft).

We perform various operations at such depths,
including hydraulic jet perforation.

CTT: Do these wells have horizontal sections?
M. Gorobtsov: Yes, they do. We perform hydraulic
jet perforation in horizontal sections as well.

P
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BK: IIpx IpOMBIBKAaX ¥ KHCJIOTHBIX
06padorkax 000 JdOH3pro CepBuc»
HCIIOJb3YET XHMPEATr€HThI OT€YECTBEHHOI'O
IIPOU3BOACTBA NI UMIIOPTHBIE?

M.I.: PeareHThl UCHOIB3YIOTCA OT€YECTBEHHDIE.
KoMniosunuu HaM IPeJOCTABIAECT 3aKA349HK.

BK: Y OO0 dOH3pro CepBHC> HMEIOTCA
KOJITFOOMHI'OBBIE YCTAHOBKH. Kakne nMeHHO?

M.I.: ¥V HaC pabOoTAIOT ABE KONTIOOUMHIOBBIE
YCTAHOBKH, «TpuANaTKH> (MK30T) mpon3BoacTBa
C3A0 «PUIMAIII». O6e — Ha maccu M3KT.

BK: KakoBsI KpuTepuu Banreii koMmmanum
IIPH BBIOOPE JOPOT'OCTOANUIETO O0OPY/IOBAHHUS?

M.I'.: Hammra kommiaHus moJjiogasi. OHa co3/1aBaaach
YKE B «3MOXY» UMIIOPTO3AMEIEHUA. [T0aTOMY HUUETO
3340KEAHCKOTI'O Y HAC HET. CMBIC/IA HET ITOKYNIATh
UMIIOPTHOE. A KDUTEPUH BBIOOPA O60PYJOBAHUSA —
3TO LIEHA, HAJIEKHOCTD, JOCTYITHOCTD 3aIIACHBIX
4aCTEN, KAYECTBEHHOE I'APAHTUNHOE U
MOCTTAPAHTUUHOE OOCITYKUBAHHE.

BK: 1 BceM 3TUM TPeOOBAHHUEM OTBEYAET
opena «OPUIMAIIL>?

M.I.: Ja. C npoayknueit C3AO «DHIMAII» s
3HAKOM YK€ JIET 5—0, €IIe CO BPEMEH MOCET PAGOTHI
B Apyroi komnanuy, B 3AO «CIT «MeKaMuHedTb».
TaM MHE TOE IPHUIIJIOCH C HYJISI OPIaHU30BBIBATH
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CTT: And what about hydraulic fracturing
operations?

M. Gorobtsov: We do not perform this kind of
operations. Hydraulic fracturing is usually done by
KWS International, LLC or Packer Service, LLC.

CTT: Does Yunergo Service, LLC use domestic
or imported chemical agents during well
cleanout and acid treatment operations?

M. Gorobtsov: The company uses domestic
chemicals. Chemical compositions are usually supplied
by the customer.

CTT: We know that Yunergo Service, LLChas a
number of coiled tubing units. Can you provide
any further details?

M. Gorobtsov: The company owns two MK30T
coiled tubing units manufactured by FIDMASH. Both
units have MZKT chassis.

CTT: What are the main criteria that your
company applies to the purchase of equipment?

M. Gorobtsov: Our company is young. It was
established in the import substitution era. That’s why
we have no imported equipment. There is no point for
us to purchase equipment from abroad. As regards the
equipment selection criteria, I can say that they include
price, reliability, availability of spare parts and high-
quality after-sales service.



OAPA3ENeHUE, pAOOTAIOIEE C THOKOMU TPYOOI.
M TaM TOKE pabOoTaIN IBE «TPUAIIATKI» MAPKU
«OUIMAIII>.

BK: IIo HAGIIOICHHUAM HANIETO SKypPHAJIA,
KOJITIOOMHI'OBBIE YCTAHOBKH TAKEJIOT'O
KJIACCA MIPHOOPETAIOT BCE OOJIbIIIECE
pacpocrpaneHue. OCOGEHHO BOCTPEOOBAHBI
oHH Ha KpaitHem CeBepe u B BocTOuHO
Cuoupmu.

M.I.: DTO 3aKOHOMEPHO, IIOTOMY 4TO INTyOUHBI
CKB2>KHUH YBEJIUYUBAIOTCS.

BK: ECTH HE OITHOAI0Ch, KOMITAHHU S
3A0 «CII <MeKaMuHe(dTh» IPOU3BOTHUT
PaGOTHI TOKE B CEBEPHBIX paHOHAX?

M.I.: Ja. Mbl pa6oTanu B XaHTbI-MaHCUICKE
u Hedrerorancke. TaM CKBaXXUHBI HECKOIBKO
IIOMEJIBYE, YEM B PAMIOHAX, T7IE MBI PA0OOTAEM TENEPD.
Tam my6uns! 2800—-3000 M, pexxe 3300—-3500 M.
[ToaTOMY TaM MBI MHOT'O ONIEPAIIUH €AY,
npumepHo 110-115 B rog oguum dpnorom 'HKT.
M 06beMBI pabOoT TaM IO60bIIE ObUTH. HO 1 371€CH,
B OO0 dOH3pro CepBuc», HE COMHEBAIOCh, CKOPO
HAapPaCTUM TEMIIBL

BK: Kakue yHUKaJIbHBIC pa0boTHI BaMm ymamoch
OCYIIECTBHTB?

M.I.: Hanpumep, ipu I'TIIT MOXHO paboTaTh HA
MOTIJIONIEHUE: ATO KOI/Ja OOPATHOM HUPKY/ISAIIUN HET
U BECH [IECOK OCTAECTCA B CKBAXKMHE.

BK: Takass METOZHKA, O4€BHIHO, IPHMEHHMA
HeE I JIF000M CKBAKHHBI?

ML.I.: Bce 3aBUCUAT OT KOHCTPYKIIMM CKBAKUHEDI,
OT IPOHUIIAEMOCTH IIACTOB U JPYIUX (PAKTOPOB.
Ecu CKBaXXHMHA CIIOCOOHA IIECOK IIPUHATD, TO MBI
paboTaeMm. B ropu30HTE TaKast METO/IMKA HAMHOT'O
3 pexTuBHEE, 12 U 6€30MACHEE PAOOTATH UMEHHO
Ha noromeHue. Korjga paboraeM Ha HUPKYISIIHIO,
BO3MO’KHA 34CBIITKA OOOPYOBAHUS, 4 KOTZA
HAa IIOIJIOIIEHHUE — TAKUX IPO6IieM HET. Ilepen
HA4aJIOM pabOT MBI OIIPEAEIAEM IPUEMUCTOCTD.
Ec/u CKBaXMHA IPUHUMAET, TO MBI pa60TAEM Ha
MOIJIOIIEHUE, HO OIATH K€ IO COIVIACOBAHUIO C
34KA349HUKOM.

BK: CKOJIBKO BPEMEHH B CPEJHEM 3AaHHMAET
CKBAKHHO-OIIEpALuA?

M.I.: CyTKu. BeiBaeT 4y Th O0JIblIE. BEIBAIO 1
YETBEPO CYTOK.

BK: Kak Ha TemMIie paboTHI CKa3bIBA€TCSI CMEHA
BpEeMEH roga?

M.I.: Ta HUKAK. [IpOCTO K 3UMe HY>KHO HAYMHATH
TOTOBUTBCS IOPAHBIIE, YTOOBI OBITh TOTOBBIMY,
KOT/1d OHA «HEOXKUJAHHO» IIPUJET.

BK: Kaxkue B BamneM peruoHe 3uMOn
TEeMIIEPATYPbI?
M.I.: O6BIYHO MUHYC TPUALIATD. BBIBAET TEnnee —

MUHYC JBaJLATh. ’

CTT: Does FIDMASH meet all these
requirements?

M. Gorobtsov: Yes. I have already known
FIDMASH’s products for 5—0 years, since my work in
SP MeKaMineft, CJSC. There I had a similar experience
of establishing new Coiled Tubing Department from
scratch. And there we had two FIDMASH’s MK30T
coiled tubing units as well.

CTT: According to investigations of our
Journal, heavy-weight coiled tubing units
are gaining ground. They are especially in
demand in Eastern Siberia and Extreme
North regions.

M. Gorobtsov: It is a natural result since the
depths of wells are continuously increasing.

CTT: If my memory serves me correctly, SP
MeKaMineft, CJSC also operates in Extreme
North regions, right?

M. Gorobtsov: Yes. We worked in Khanty-
Mansiysk and Nefteyugansk. The average depth of
wells there is a bit less than in the regions where we
currently operate. It is usually between 2,800 and
3,000 meters (9,180-9,840 ft). In rare cases it can be
as high as 3,300-3,500 meters (10,820—11,480 ft).
That's why the annual number of operations there
was around 110-115. The volume of work was
greater there. But I don't doubt that Yunergo Service,
LLC will “gather momentum” in the nearest future.

CTT: What unique operations have you
performed?

M. Gorobtsov: For example, we’ve performed
overbalanced hydraulic jet perforation. It means that
there is no reverse circulation and all sand is left in the
wellbore.

CTT: Such operation can be applied only
to alimited number of well designs, right?

M. Gorobtsov: It depends on the well design,
formation permeability and a set of other aspects.
If the well is able to intake sand, we can perform
such an operation. This approach is more efficient
and safer if used in horizontal wells. When we
have reverse circulation it is possible to cover the
equipment with sand, while the overbalanced
approach has no such problems. First of all, it is
necessary to estimate well’s intake capacity. If it’s
rather high we use overbalanced approach. But,
anyway, we need the corresponding approval from
a customet.

CTT: What is the average rig-up time
in that case?

M. Gorobtsov: One day. However, sometimes it may
take up to four days.

CTT: Is there any dependence on the season?

M. Gorobtsov: No. You just have to prepare
everything in advance in order to be ready when
winter “suddenly” comes. *
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BK: Kakumu onepanusamu Bel cooupaerecs
JOIIOJIHHUTD CIIEKTP OKA3BIBA€MBIX YCJIYyI?
M.I.: TIpexpe Bcero, pazbypKou HOPTOB ITOCTIE
MHorocraauvnbix I'PIT. Hama Bropas «TpuanaTka»
NPUOOPETEHA UMEHHO /I 3TUX ONepalui. Bynem
MIPOU3BOAUTD UX C TUOKOM TPYOOI IMAMETPOM
44 i 50 MM, C YBEJIMYEHHBIM y3JIOM HAMOTKH.

BK: Kakue ele TeXHOJIOI'HH, IT0 Bamemy
MHEHHIO, OYIy T BBICOKO BOCTPEOOBAHBI
32KA39YHKOM Banieri KoMImaHuH B OIH KaiemM
OGymymem?

M.I.: SI ;ymaro, 9To OyAeT BOCTPEOOBAHA I'€O(PU3HKA.
I'MC Ha KOITIOOUHTE YK€ OYEHD MOIYJISIPHBI J1JIbIIIE
Ha ceBep — B YpeHroe. Ho 51 yBepeH, 4To 60/blas
MOTPEOGHOCTD B TAKUX PAO6OTAX OSBUTCS U B
HaIeM perruoHe. He caaayT NO3UIINI U KUCJIOTHBIE
06pabOTKH, TIOCKOJIbKY OT HUX HUKAK HEJIb351
OTKa3aThCs. TPyOy, KOHEUHO, )KAJIKO, TIOTOMY YTO OHA
MOPTHUTCS OT KUCJIOTBI OYEHB OBICTPO. HO MpHUXOANTCSA
Ha 3TO UJITH, IEBATHCS HEKY/IA, 14 U TPAMOTHBIHN
oA60Pp UHI'HOUTOPA KOPPO3UH TOMOI'A€T IPOAJIUTD
JKU3HB Tpy6e. Hy 1 pazbypka nopros MI'PIT oka Oyzaet
BOCTPEOOBaHA.

BK: C ;pyIruMH CEpBHCHBIMH KOMIIAHUAMH,
padoraromrumu B Bamem peruone, 000
«JOH3pro CepBUC> OITyNIAET C€0I KOHKYPEHTOM?

M.I.: Kax 1 FOBOPWJI paHEE, Y HAC paboTaIOT
dnoTe THKT OO0 «KBC MHTEpH31IHI 1 OO0
Taxep CepBUC». MOXXHO CKA3dTh, YTO MbI C HUMU
KOHKYPHPYEM, IIOCKOJIBKY B OJIHUX 1 TE€X JKE TEHJEPAX
yuactyeM. Ho IToKa HAM C HUMU TATAThCA PAHO —

y HUX 0a3bl HAPAOOTAHBI 32 MHOT'O JIET, MHOTO
06OPYNOBAHUSA, TEXHUKH, JOCTATOYHO OPHUTaI.

BK: Ho y Bac Bce Briepegu: CTapT B3sAT
BBICOKHI! I10 OMMHAKOBOMY JIX ITYTH, ITO
BamreMy MHEHHIO, HIYT KPYITHBIE H HEKPYITHEBIE
poccurickue He(dTerazocepBHCHBIE KOMIIAHHH?
EcCTb 1M pa3/IHYHs B BUAAX PA0OT, HA KOTOPBIX
T€ HJIH APYyTHE CHCIHATUIHPYIOTCA?

M.I.: Yemyru, Ha KOTOPBIX CHELIUATTU3UPYIOTCS
KPYIHBIE U HEKPYTTHBIE KOMITAHUU, PA3HATCS. MEIKUM
KOMITAHUSM, IYMAIO, TPYJHO O6y/IET BbIXKUBATD.
JIBE-TPH KOJIITIOOMHI'OBBIE YCTAHOBKH — 3TO, CYUTAIO,
Mao. Y CEPBUCHOM KOMIIAHUU UX JJOJKHO OBITh KAK
MHHUMYM I4Th A4 eme (ot I'PIT Torma koMnaHus
OyZIET KOHKYPEHTOCIIOCOOHOI.

BK: Takoi myTs Bel BUguTE 17151 OO0 JOH3Ipro
CepBHC>?
M.I.: /Ia, UMEHHO TaKOM.

BK: HamepesBaercaiu OO0 dOH3pro Cepsuc»
3KCIOPTHPOBATH YCIIYI'H B IPYTHE PETHOHBI?
M.I.: EC/i HOCTYIINT TAKOE IIPEAJIOKEHHE, TO,

KOHCYHO, ITOCACM B IPYTr'OC MCCTO.

BK: IleHbI Ha He()Th OCTAIOTCSI HEBBICOKHUMH,
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CTT: What are the temperatures in your region
during the winter season?

M. Gorobtsov: Usually it’s about minus 30 degrees
Celsius. Sometimes it can be warmer — up to minus
twenty.

CTT: What service operations do you plan to
include in your portfolio?

M. Gorobtsov: First of all, we plan to master milling
of multi-stage frac ports. Our second MK30T coiled
tubing unit was purchased for these very operations.
We plan to perform these operations with 44 mm
(1.75”) or 50 mm (2”) coiled tubing. The unit will be
equipped with an enlarged reel.

CTT: What technologies, in your opinion,
will soon be in high demand by your current
customer?

M. Gorobtsov: I think that well logging operations
will be in demand. CT well logging is very popular
in Urengoy, which is to the north of our region. But I
believe that the need for such operations will appear
in our region as well. Acid treatments will still be in
demand because there is no way to give up on them.
Too bad that coiled tubing gets spoiled by acid rapidly.
But we have to use it anyway. Moreover, proper
selection of corrosion inhibitor allows to prolong
coiled tubing’s life. Milling of multi-stage frac ports will
be in demand as well.

CTT: Does Yunergo Service, LLC have any rivals
in the region of its operation?

M. Gorobtsov: As I told earlier, we have coiled
tubing fleets of KWS International, LLC and Packer
Service, LLC operating in our region. I can say that they
are our rivals since we bid for the same tenders. But for
now it is rather difficult to compete with them. They
have lots of equipment, crews, etc.

CTT: But I believe you will succeed! Your
company has good potential! Do major and
small Russian oilfield service companies choose
the same business paradigm, in your opinion?
Are there any differences in the types of
operations they specialize in?

M. Gorobtsov: The types of services which major
and small companies specialize in are different. I think
that for small companies it will be more difficult to
survive. In my opinion, two or three coiled tubing units
is a little number. A service company should have at
least five coiled tubing units plus hydraulic fracturing
fleet. Then the company will be commercially viable.

CTT:Is it the path that you plan to follow at
Yunergo Service, LLC?
M. Gorobtsov: Exactly.

CTT: Does Yunergo service, LLC have an
intention to expand its services to other regions?

M. Gorobtsov: If we have such an offer, we will
definitely take it.
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3alaJHbIC CAHKITHH IIPOJOLIKAIOT JE€HCTBOBATbD,
KavyeCTBEHHOE 000Py/JOBAaHHE CTOUT JOPOTO.
Byaer Iv B 3THX YCJIOBHAX POCCHHUCKHH
BBICOKOTEXHOJIOTHIHBIH HE(TEra30BbIH CEPBHC
pPa3BUBATHCA?

M.I.: bynert, 6€3 COMHEHMA. UYTO KACAETCs
060PYAOBAHUSA, HAC YCTPAUBAET KAYECTBO MPOAYKIIUU
C3AO «PHIMAIII»>, TOTOMY 4TO 3TO O60PYAOBAHHUE
HA/JIE’KHO PAOOTAET B TEX YCJIOBU X,

B KAKHX padoTaM MBL [IpeAnpusaThe Ha PIHKE MHOT'O
JIET, TEXHUYECKUE PEMIEHNS OTTOYEHBI, HY U K HAIIIUM
IPEIOKEHUAM U3IOTOBUTENN OOOPYIOBAHUA
OPUCTYIINUBAIOTCA, UAECT IPOLYKTUBHBIN JUAJIOT.

BK: YT0 OBI BBI XOTE/JIH IIOKE/JIATHh KOJLJIeraM —
CIIeIIHATHUCTAM He(dTerazoBoro cepBuca,
PAGOTAIOUIUM B IPYTUX PErHOHAX?

M.I.: TimtaBHOE, YTOOBI HE NOABOINIIO 3[I0POBBE
U BCEIZIa CONYyTCTBOBANA yiada! M1 4TOOBI MO3TH
paboTanu B HYy>KHOM HanpasjaeHuu. [Ipepiaraire
CBOU HUJIEU U Pa3PA6OTKH — ITYCTb OHHU OyIy T JTy4Ille
3arpaHUYHBbIX. M HA/IE)KHBIX TOBAPUINEN PATOM!

BK: Takux, kaky Bac B 000 dOH3pro CepBuc»?

M.I.: J]a, TAKMX, KAaK HAIIW HAPHU, KOTOPBIX I 3HAIO
HE O UH roji. OCHOBHOM KOCTAK KOMAH/IbI IIPUIIIE
B OO0 «On3pro Cepsuc» 3a MHOH 13 3A0 «CIT
«MeKaMuHedTb».

B yacTHOCTH, MBI IIPUILIIU BMECTE C AJIEKCEEM
eBLOBLIM 1 AjleKCaHAPOM KpIOKOBBIM. BMecTe MbI
CO3/[1aBaJIA OPUTA/BL, TPOPAOATHIBAIN NHCTPYKIIHH. .
B o6miem, B OO0 «FOH3pro CepBUC» HAYAIU BCE C
YHCTOI'O JIMCTA.

BK: IIycTs Ha BanieM YUCTOM JIHUCTE OYayT
HOABJIATHCS TOJIBKO CaMble TOUYHEBIE TUMPBI! ©

BecenoBana lFanuna Byasika, <Bpems KonTro6uHra. Bpems I'PII»

PRACTICE

CTT: The commodity prices are still low,
Western sanctions are still underway and high-
quality equipment is expensive. Will Russian
high-tech oil and gas service be developed in
these circumstances?

M. Gorobtsov: With no doubt, it will. As regards
the equipment, we are completely satisfied with the
products of FIDMASH since its equipment reliably
operates under conditions of Extreme North. The
company has a good market experience, technical
solutions are mastered, while our suggestions are
not ignored and we have constructive dialogue with
them.

CTT: What would you like to wish to your
colleagues, oil and gas experts working in other
regions?

M. Gorobtsov: The main things are good health
and luck! And I wish their ideas to be successful.
Suggest your own ideas and developments. Let they
be better than the foreign ones. And I wish you solid
comrades to get your back!

CTT: The ones that you have at Yunergo
Service, LLC?

M. Gorobtsov: Yes. The ones like our guys whom
I've known for many years. The major part of the team
that we have at Yunergo Service, LLC came with me
from SP MeKaMineft, CJSC. In particular, I would like
to mention Alexey Shevtsov and Alexander Kryukow.
Together we have gathered crews, worked through
the manuals, etc. We have started everything from
scratch at Yunergo Service, LLC.

CTT: We wish you all the best! ©

Interviewer — Halina Bulyka, Coiled Tubing Times. Hydraulic
Fracturing Times
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POCCUNCKW TOCYAAPCTBEHHbIA YHUBEPCUTET
HEDOTU NTA3A vv. U.M. TYBKNHA

ba3oBhbii BY3 HedTerazoBoro komnnekca Poccum

Il MEXXAYHAPOHAS (XI BCEPOCCUNCKAS) HAYYHO-MPAKTUYECKAS
KOH®EPEHUNA «<HEDTENPOMbIC/IOBASA XUMUSA»
cocrouTca 24 nioHa 2016 ropa B POCCMNCKOM rocyfapCcTBeHHOM
yHuBepcutete HechT™™ 1 rasa nmeHu N.M. [y6kuHa, no agpecy: r. MockBa,
JleHMHCKMA NpocnekT, A. 65

KoHdepeHuus noceawaetca 85-netuto PIY HedTn 1 rasza um. .M. [ybkmHa.
OpraHun3aTopamMmn MeponpuaTus BbiCTynatoT: MUHUCTEPCTBO 00pa3oBaHMs U HaykKun
Poccnnckon ®epepaumm, POCCMMCKNM rocyaapCTBEHHBIN YHUBEPCUTET HETU M rasa

nmenun N.M. IybkmHa (HaumoHanbHbIN nccnegoBaTenbckni yHnBepcnteT), HOL,
«MpombicnoBasi xummsa», TexHonormnyeckas nnatpopma «TexHonorMm 4oobIHN U
ncnonb3oBaHms yrnesogoponos», HIM «HaumoHanbHbIM MHCTUTYT HedTY 1 ra3a.

B koHdepeHuUMn npeanonaraeTcs yyactme npeacrasmtenen HAW, By3oBs, npeanpusatim

N hmpMm, 3aHKUMalOLLNXCA pa3paboTKoM, MPOU3BOACTBOM, MOCTABKOW N MPUMEHEHMEM

XUMUNYECKUNX peareHToB Ansi HeTAHOM M ra30BOU NPOMbILLIEHHOCTM Ha TeppPUTOpPUNn
Poccun mn ctpan CHIL

YyacTHMKam KOHepeHUMM NPeaoCcTaBnseTcs BO3MOXHOCTb BbISIBUTb OCHOBHbIE
TEeHAEHLMN B Pa3BUTUN MUPOBOTO U POCCUINCKONO PbIHKA XMMUYECKMX peareHToB,
YCTaHOBUTb KOHTaKTbl M NOJTy4UTb HEOOXOAMMYIO MHDOPMAaLMIO O COBPEMEHHOM

YPOBHE NMPOM3BOACTBA U MPUMEHEHUNSI XUMUYECKMX PeareHToB Ans HeTAHOWM 1 ra3oBom
NPOMBbILLNIEHHOCTW.




NCCIEJOBAHUWE U PASPABOTKA COCTABA JJTA IJTYIHEHM A
1 ITPOMBIBKH CKBAKVH C AHOMAJIBHO HMU3KMM
[IJTACTOBBIM JABJIEHMEM (AHIIM)

RESEARCH AND DEVELOPMENT OF WELL-KILLING AND
FLUSHING FLUID FOR WELLS WITH ABNORMALLY LOW
RESERVOIR PREASSURE (ALRP)

JI.A. MATAJTOBA, npocdeccop, a. T. H., M.A. YEPBITOBA, aciupaHT, POCCHICKHI IOCYJaPCTBEHHBIH YHHBEPCHUTET

HedTH Hraza um. U.M.I'yOKkuHA

L. MAGADOVA, Ph. D, Associate Professor, M. CHERYGOVA, Ph. D candidate, Gubkin Russian State University of Oil and Gas

B nacrosiee BpeMst 60JbITMHCTBO MECTOPOXKICHUN
OTEYECTBEHHOU HE(PTETA30BOU OTPAC/IN HAXOAUTCS
HAa [O3/JHEN CTAANUU PA3PAOOTKHU, TIOITOMY PEZKO
BO3POCJIO YUCJIO CKBAXKUH, XAPAKTEPUIYIOLINXCS
AHOMAJIbHO HU3KHM ILJIACTOBBIM [JABJICHUEM.
[TpruMEHEHHUE JIS INIYIIEHUS TAKUX CKBAKIH
PaCcTBOPOB HA BOAHOU U BOJHO-COJIEBOU OCHOBE
HEBO3MOXKHO M3-34 UX BEICOKOH (DUJIBTPALIUHN B
11aCT. I1Ipyu 3TOM NIPOUCXOANT KOJIbMATALIUA IJIACTA,
4TO NPUBOAUT K yXYJIIEHUIO (DHUIBTPAIMOHHBIX
XAPAKTEPUCTUK ITPU3AOOUHO 30HBI IJIACTA [1].

Jpyror npruaruHOMN, BIUAIONEN HA CHUKEHNE
MNPOU3BOAUTEIBHOCTH CKBAYKUH, ABJIAETCS
06pa30BaHUE ACPATBTECHO-CMOIUCTBIX U
napaUHOBBIX OTIO)EHUI (ACTIO) Ha TOBEPXHOCTH
MOA3€MHOTIO HE(PTEAOOBIBAIOMIETO OOOPYJOBAHUS.
OpHuM 13 3(PHEKTUBHBIX METOAOB Y AJICHUSA
ACIIO aBigeTCA NIPUMEHEHUE PA3JINYHBIX
YI7TIEBOLOPOAHBIX (VB) pacTBOpHTEIIEH.
CymeCcTBEHHBIMHY HEJOCTATKAMH BCEX
TPAJSULIMOHHBIX Y B-pacTBOpUTENEN ABIAIOTCA
BBICOKHUE IIOKAPOB3PBIBOOIIACHOCTD U CTOUMOCTD,

4 TAKXKE OTCYTCTBHE CIIOCOOHOCTH YIEPKHUBATD
aucnepruposanHbie yacTULbl ACITO B cBOEM
oobeMe [2].

IToaTOMY LIENECOO6PAZHO OPUEHTUPOBATHCA
HA Pa3pabOTKY TEXHOJIOTUYECKUX JKUJKOCTEN
MHOT'O(PYHKIITMOHAJIBHOI'O HA3HAYEHUSA C
YHHUBEPCATBHBIMH CBOMCTBAMH, HO3BOIAIONUMH
HUCTIONB30BATH JKI' OAHOBPEMEHHO JIJIA PENIEHHUA
3TUX 3a/1a4. TaK, €CJIU IIPU INTYIIEHUH CKBA’KHUHBI,

Ha KOTOPOM ITPOBOAUTCA PEMOHT, IPUMEHATD
JKMJIKOCTB, 06JIa/IAI0MYIO OTHOBPEMEHHO CBOMCTBAMM
33/1aBOYHOIM JKMJKOCTH U CLIOCOOHOCTBIO PACTBOPATH
napa@UHUCTBIE U ACPATBTOCMOJIMUCTBIC OTIOXKECHUS,
TO OIIEPALNIO OOPAOOTKH NPHU3aO60MHOM 30HBI MOKHO
COBMECTHUTb C ITOA3EMHBIM PEMOHTOM.

IToaTOMY Pa3paboTKA COCTABA KUAKOCTHU
IIYIMIEHWA 14 CKBAKUH ¢ AHIT/I, coXpanaIomero
KOJUIEKTOPCKHUE CBOUCTBA MPOAYKTHUBHOIO IIACTA U
006J121aI0IIETO PETYIUPYEMOI (PUIBTPATOOTAAYEH,

a Takxe obagamomero 3p@PEKTUBHON OTMBIBAIOIIECH
CIIOCOOHOCTBIO MO OTHOIIEHUTO K ACITO,

CIIOCOBGHOTO YAEPKUBATD AUCTIEPTUPOBAHHBIE
YACTHULLBI OTIIOKEHUH, U PA3PA00OTKA KOMILJIEKCHOM
TEXHOJIOI'MU IMPOMBIBKH CKBAKMHBI C AHIT/] ABIAIOTCA
aKTyaﬂbeIMI/I HAYYHbIMHU U HpaKTI/I‘IﬁCKI/IMI/I
33/1a4aMU COBEPIICHCTBOBAHUS TEXHOJIOI'NH
FHyI_[ICHI/IH CKBAa’XHH. ’
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At present time, most of Russian oilfields are at
the closing stage of development. This resulted in
an increase in number of wells with abnormally low
reservoir pressure (ALRP). Killing this type of wells
with water and water-saline solutions cannot be
performed due to fluid invasion in formation. In this
case solution fills in reservoir pores leading to filtration
properties impairment.

Another reason for decrease in wells productivity
is the build-up of asphalt, resin, and paraffin deposits
(ARPD) on the surface of bottomhole equipment.

One of the most effective methods of removing these
deposits is the application of different hydrocarbon
solvents. Substantial disadvantages of all conventional
hydrocarbon solvents are high explosive risk, high cost
and inability to hold dispersed particles of ARPD in
suspension.

That's why it is necessary to focus on the
development of multifunctional all-purpose fluids that
enable using well-killing fluids for performing these
tasks simultaneously. Providing that we could use well-
killing fluid that enables complete removal of ARPD it
would be possible to combine bottom-hole treatment
with workover operation.

Therefore it is essential scientific and practical task
to advance killing technology for wells with ALRP
by developing killing fluid composition with the
following properties: adjustable filtrate return, ability
to completely remove ARPD and suspend dispersed
particles of ARPD. Also one of the most challenging
tasks is to develop integrated cleanout technology for
wells with ALRP.

Research and Development Center “QOilfield
Chemistry” team of Gubkin Russian State University
of Oil and Gas has been developing composition
of polysaccharide-based well-killing and flushing
fluid that enables complete ARPD removal. It has
become possible due to adding specially selected
surfactant composition to polysaccharide-based
killing fluid (PSKF). This composition consists of
anionic and nonionic surfactant and a small amount of
hydrocarbon solvent.

Development of polysaccharide-based well-killing
and flushing fluid composition included the following
research stages:

1. Selection of surfactants that enable complete ARPD
removal.

Selection of effective solvents for ARPD removal.

3. Development of multifunctional process fluid for ’

o

Ne 2 (056) Hiionn/ June 2016 67



=
~
=
~
<
=
a0
©)
=
9
0
=
®)
ol
=
)
=
S
&)
am,

COTPYyAHHUKAMU HAYYHO-OOPA30BATEIBHOI'O
neHTpa I IpoMbICIOBAS XUMUS» IIPU POCCUIICKOM
rOCYAAapCTBEHHOM YHUBEPCUTETE HE(PTHU U ra3a
nmeHu ML.M. 'y6K1HA pa3padaThIBAETCA COCTAB
HOJIHCAXAPUHOM JKUJKOCTH IVIYIIEHUS U IPOMBIBKH
CKBaKMH Ha OCHOBE MTOJIUCAXAPUIHON XKUJKOCTHU
JUta rinymieHus ckBaxxuH (IICXKT), obmagaromuit
3P HEKTUBHON OTMBIBAIONIECH CIIOCOOHOCTBIO 11O
oTHowEHUIO K ACIIO [3]. DTO CTaJIO BO3MOXHBIM
61aronaps BBeicHUIO B cocTaB [TCXKT crierinaabHO
noaoO6paHHOM komnozuninuu [TAB, cocrosmeit n3
AHMOHHOT'O ¥ HEMOHOT'€HHOTO ITAB, 1 HE6OIBIIIOrO
KOJIMYECTBA yIVIEBOLOPOAHOI'O PACTBOPUTEIIA.

PagpaboTtka coctasa [TCIKITI Bkrouana B ceost
CJIEYIOIIYE 3TAIIbI UCCIIEOBAHUI:

1. Tlog6op ITAB, BOgHBIE PACTBOPBI KOTOPBIX
00/121210T BBICOKOM OTMBIBAIOIICH CITOCOOHOCTBIO
1o OTHOMEHUIO K ACTIO;

2. Tlop60p a3PPEKTUBHBIX PACTBOPUTEIICH
nnsa ypanenus ACIO;

3. Pa3paboTKa TEXHOJIOTUYECKOU KUJKOCTU
MHOTO(DYHKIITMOHATBHOI'O HA3HAYEHUS,
BBITNIOJIHAIOMIEN OTHOBPEMEHHO (DYHKITHIO
JKUJIKOCTH /114 INTyIIEHUA CKBaXUH ¢ AHTT/L
u ypanurens ACIIO;

4. Pa3paboTKa TEXHOJIOTUU ITPOMBIBKH CKBAXKUHEI
c AHTI,

O6mbexToM uccaeaopanuil 6u11u ACITO
KyMKOJIBCKOT'O MeCTOPOK/AcHUS. HedTsaHa 3a71€Kb
ropuzoHTa M-I. JanHBIE O (PUBNKO-XUMUYECKUX
xapakreprucTukax ACITO npeacTaBieHsl B Ta01. 1.

B xauecrtse ynanurenet ACIIO moryT
MCIIONB30BATbCA BOAHBIE pacTBOPHI ITAB. Yianurenun
3TOTO THUINA MOKHO KJIACCU(PULTUPOBATD KAK
MOIOIIHE CMECH, ITOCKOJIBKY UX JJEUCTBHUE CBOJUTCA
HE K paCTBOPEHUIO cocTaagomux ACIIO, a K ux
JUCIIEPIUPOBAHUIO ¥ OTMBIBY. BBUIH IPOBENEHEI
HCCJIEJOBAHMS ITO CPABHUTEIBHOI OLIEHKE
OTMBIBAIOIIEH CIIOCOOHOCTU BOJHBIX PACTBOPOB
ITAB METOJOM «XOJIOJHOI'O CTeEpXKHs» (P 39-3-
1273-85). BpIM UCIIBITAHBI 49%-€ BOAHBIE PACTBOPEI
ITAB. Pe3ysipraThl IPOBEAEHHBIX UCCIEOBAHNIT
PEICTABIEHDBI HA PUC. 1.

B pesynbrare npoBeeHHbIX UCCIEIOBAHUA
HAWIYYIIYIO OTMBIBAIONIYIO CIIOCOOHOCTD ITOKA3AJIN
BOJIHBIEC PACTBOPBI HEMOHOI'€HHOI'O N3 1 aHUOHHOI'O
An5 ITAB. Komnozunius BeIOpaHHBbIX [TAB o6nagaer
CHUHEPIreTUYECKUM 3(PMEKTOM M XAPAKTEPHUIYETC
H0os1ee BBICOKOM OTMBIBAIOMIEH CIIOCOOHOCTBIO
110 oTHOMEHUIO K ACITO 110 CpaBHEHHUIO C
UHIVBUYAJIbHBIMU BEIMIECTBAMU. B pesynbsrare
ObL1a 1TI0JO6paHa Komnozunus [TAB, ob6agaonas
HAWJIYYIIHMU MOIOIIYMU CBOHUCTBAMU. OIITUMAJIBHOE
COOTHOUIEHUE BBIOPAHHBIX AHUOHHOI'O U
HernoHoreHHoro ITAB B ITC)KTTI mo3BOIAET YBETUYUTD
OTMBIBAIOIIYIO CLIOCOOHOCTD COCTABa B 1,8 paza o
CPaBHEHUIO C [IPECHOM BOAOH (PHUC. 3).

IIpUMEHEHUE PAZITUYHBIX YITIEBOJIOPOLHBIX
PACTBOPUTEIECH HIMPOKO PACIIPOCTPAHEHO JJIs1
yaanenus ACIO. VIyieBoJOpOAHbBIE PACTBOPUTEIH,
IIOMHMO HETNIOCPEACTBEHHOI'O PACTBOPEHUSA
ACTIO, B TOM MJIM MUHOJ CTENIEHH MOI'YT IIPOABJIATH
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performing killing operation for wells with ALRP
and ARPD removal simultaneously.
4. Development of cleanout technology for wells with
ALRP.
Subject of research: ARPD in Kumkolskoye oil-field
equipment. Oil deposit in M-1 horizon. Table 1 presents
physical and chemical characteristics of ARPD.

Taonuya 1 — PusuKo-xumuuecKue
xaparxmepucmuru ACIIO

Table 1 — Physical and chemical
characteristics of ARPD

DH3HNKO-XUMHYECKHE XapakTepucTuku ACIIO
Physical and chemical characteristics of ARPD

Ne Hoxa3zamenu 3nauenun
) Factors: Values
ITUIOTHOCTB, I/CM?
) o1/ 0,88
Density, g/sm’
CopeprkaHue BOAbL, % 06. 38
Water content, vol. % ?
Copep:kaHue MEXIIpUMecei, % o06.
. s 4,94
Mechanical impurities, vol. %
Temneparypa niasiaeHus, °C 46
Fusion point, °C

CmpyKkmypHo-zpynnoeotii cocmas, %
Composition, %
IMapacduns (IT)

Paraffins (P) 85
Cmouner (C)
Resins (R) 3,36
Acdanbrensl (A) 605
Asphaltenes (A) ’
2 (C+A)
¥ (R+A) 941
T1/(A+C)
P/(A+R) 0,88
Tun ACITO aCcaIbTEHOBDI
ARPD type asphaltene

Aqueous solutions of surfactants can be used as
ARPD eliminators. Such solutions can be classified as
cleanout fluids because its main functions are ARPD
components dispersion and cleanout, not dissolution.
Detergency tests were carried out on aqueous
solutions of surfactants by «cold rod» method. 4%
aqueous solutions of surfactants were tested. Figure 1
demonstrates test results.

According to the experimental data, aqueous
solutions of nonionic surfactant N3 and anionic An5
showed the highest detergency. Mixture of selected
surfactants has synergistic effect. It is characterized by
higher detergency as compared to separate surfactants.
Consequently surfactants mixture with the highest
cleanout properties was selected. The optimal
proportion of nonionic and anionic surfactants
in polysaccharide-based killing and flushing fluid
enables detergency enhancement by a factor of 1.8 as
compared to fresh water (Fig. 3).

Application of different hydrocarbon solvents
is widely used for ARPD removal. Apart from
ARPD dissolving, hydrocarbon solvents can serve
as dispersion agents. When selecting the most
effective solvent for ARPD, research team carried
out comparative evaluation of dissolving, dispersion
and detergency capacities under static and dynamic



JUCIIEPrUPYIONINE CBONCTBA. [Ipu nogbope Haubonee
3(pPEKTUBHOTO PACTBOPHUTEISA IS UCCIEAYEMOTO
ACTIO 6bL1a IPOU3BEJEHA CPABHUTEIBHAS OLIEHKA
PACTBOPAIOLIEH, AUCIIEPTIUPYIOIEN U MOIOILET
CIIOCOOHOCTHU PACTBOPUTEJIEN B CTATUYECKUX U
JUHAMHYECKUX YCIIOBUAX IO METOY «KOP3UHOYEK»
CT-07.-00-00-02. ITox MOIOIIEH CITOCOOHOCTBIO
HOHUMAETCs oo1ee KonndecTBo ACIIO, neperneiiee
B PACTBOPHUTENb U HAXO/SIIEECS B HEM KAK B
PAaCTBOPEHHOM, TAK U JUCIIEPIUPOBAHHOM COCTOSIHUU.

B pesynbrare npoBeEeHHBIX UCCIETOBAHUNA
OBbLJ1a IIPOBEJIEHA OIIEHKA MOIOIIEH CIIOCOOHOCTH
PaCcTBOPUTENEN PA3IUYHON IPUPOALL Pe3ynbraTsl
TIPOBEJIEHHBIX NUCCIIEOBAHUI ITPEACTABJIEHBI HA PUC. 2.

M3BecTHO, uTO ACIIO, ABISISICH CIIOXKHOU
JHCIIEPCHOM CUCTEMOI, ITPEACTABIEHHON
napaduHaMU, CMOJIAMHU U AC(PATBTECHAMHU B
HedTIHOM (pase, pACTBOPSIOTCS B YITIEBOJOPOJHBIX
PACTBOPUTENAX B COOTBETCTBUU CO CBOEH IIPUPOAOH
U CBOUCTBAMHU pacTBopurelis. MccaenyeMbli
ACTIO xapaKTepu3yeTcs BBICOKUM CyMMAPHBIM
COZIEPKAHUEM CMOJI U AC(PaIBTEHOB — 9,41% mac., u
OTHOCHUTCA K AC(PAIBTEHOBOMY TUITY (COOTHOIIEHHE
[Tapapuner/(Cmonbi+Acdansrensl) < 0,9). Kak
U3BECTHO, 01 APOMATUYECKOI'O YITIEPOAA B
ac(anbTEHAX 3HAUYUTEIBHO IPEBBIIIAET JOIIO
ATN(PATUIECKOTO, TO3TOMY HanboJiee 3(P(PEKTUBHBIE
PaCTBOPAIONINE CBOMCTBA ITO OTHOMIEHHUIO K
uccnegyemomy ACIIO nokaszan Hedppac A 130/150 ¢
COJIEPKAHMEM APOMATUYIECKHUX YITIEBOJOPOOB H0JIee
50% [4]. Hedppac A 130/150 TakKke NOKA3aJ1 JOCTATOYHO
BBICOKYIO PACTBOPAIOILYIO CLIOCOOHOCTD IO
CPABHEHUIO C JUCIEPTUPYIOMEH, UTO HEMAJIOBAXKHO
JUISL OOPabOTKY NIPHU3AO0MHOM 30HBI IVIACTA, TAK
Kak paspymeHue ACIIO OyfeT 3aK/II049aThCs B
OCHOBHOM B UX PACTBOPEHUH, IIPH ITOM KOJIMYECTBO
06pa3yIOMErocs OcaaKa (AUCIIEPTUPOBAHHBIX
OTJIOKEHUN) MHUHHMAJIBHO.

Job6aBneHue ONTHUMAIBHOIO KonudecTsa Hedpac
A 130/150 B ITCIKT, copepKaImero nogo6paHHyIo
KOMITO3UIUIO [TAB, TO3BOISIET JOCTUTHYTH XOPOILIYIO
OTMBIBAIOIIIOIO CIIOCOOHOCTD COCTABA (PHC. 3).

TakuM 0OpPa30M, B PE3Y/IBTATE IIPOJICTIAHHBIX
HUCCJIEOBAHMNI ObLI Pa3pad0TaH HEPUIIBT PYIOIIUICS
COCTAB MOJIMCAXAPUIHOM KUJKOCTH JJ1s Iy IIEHUSA
U IIPOMBIBKM CKBAXUH ITpyu AHIT]I, 061agaromuri
3P PEKTUBHON OTMBIBAIOILIEH CIIOCOOHOCTBIO 11O
OTHOIICHHUIO K uccieayemomy ACIIO.

OCHOBHBIM KPUTEPHUEM YCIIEITHOCTHA
IIPOMBIBKM CKBAKUHBI C AHIT/I aB1seTCsa Haau4ue
UPKYIALNU. EC/IU IPU 32KaYKe IIPOMBIBOYHOI
SKHUJIKOCTH B 32TPYyOHOE IPOCTPAHCTBO CO3JACTCS
I'UAPOCTATUYECKOE JABJICHUE CTOJIO0A >KUJIKOCTH,
IIPEBBIIIAIONIEE [IJIACTOBOE, TO IIPOUCXOAUT
«ITOIJIOIIEHME» )KU/IKOCTHU B IUIACT, YTO IIPUBOIUT K
HEAPHEKTUBHOCTU TEXHOJIOTUYECKON OINEPALTUH.

IIpo6ema OTCYTCTBUSA IIUPKYISALINU IPHU IPOMBIBKE
CKBAXUH C AHIT/I ABJIAETCS AKTya/IbHOU 3a/1a4€H
U TpebyeT Pa3pabOTKH HOBBIX TEXHOJIOIMYECKUX
pemenu. ITpeyIoKeHa TEXHOIOI U IIPOMBIBKU
ckBakuH ¢ AHIT/I ¢ IpeBapuTENbHOM 3aKAYKOM
onoxkupylomeit nauky ICXKI'TI HenoCcpeaCTBEHHO ’
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Pucynox 1 - Ommsieaouyas cnocooHocms
800HbILX pacmaeopos IIAB

Figure 1 — Detergency of aqueous solutions
of surfactant
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conditions with «the method of baskets». Detergency is
the total volume of ARPD exposed to solvent in either
the dissolved or dispersed state.

Evaluation of detergency of different solvents was
carried out during research. Research results are shown
in fig. 2.

mDispersing ®mDissolving 8 Cleanout abilities, %
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Pucynox 2 — Morowaa cnocoonocms
Y271€6000POOHBLIX Pacmeopume.ieri
Figure 2 — Detergency of hydrocarbon
solvents

It is known that ARPD is a complex dispersion
system of asphaltenes, resins and paraffins in the oil
phase. ARPD are dissolved in hydrocarbon solvents
in accordance with ARPD nature and solvent
properties. ARPD under study is of the asphaltene-
type (ratio Paraffins/(Resins+Asphaltenes) < 0,9),
it is characterized by high cumulative content of
resins and asphaltenes — 9.41 % wt. It is known
that the aromatic carbon portion of asphaltene is
significantly higher than the aliphatic carbon portion.
That's why Nefras A 130/150 with a high content of
aromatic hydrocarbons (more than 50%) showed the
most effective ARPD dissolution properties [4]. Also
NefrasA 130/150 showed high dissolving capacity
as compared to dispersing one. This is a significant
factor for bottomhole treatment operation since ARPD
destruction is performed mostly by dissolving while
the volume of formed residue (dispersed deposits)
remains minimal.

Adding appropriate volume of NefrasA 130/150
with selected surfactant composition to PSKF enables ’
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Pucynox 3 — Bauanue cooepicanus
Komno3uuuu IIAB u pacmeopumensn na
ommuslearouyyto cnocoornocms INC2KI'IT
Figure 3 — Surfactant and solvent
composition content versus PSKFF
detergency

nepes 06padoTKON. BIIOK-TauKa NEPEKPLIBAET
WHTEPBAJIbI IEP(POPALUU U HE TO3BOJISAET
IPOMBIBOYHOM >KHUJIKOCTHU IIPOHUKATD B IUIACT C
HH3KHM IIJIACTOBBIM JABJIEHUEM (PUC. 4).

B pesynbraTe NCONMb30BAHUSA OIOK-TIAYKU ITPU
JaHHOM TEXHOJIOI'MYECKON OIEPALIUU IIPOUCXOANUT
BOCCTAHOBJICHUE HIUPKYJIAIIUH HA CKBAXKHMHAX C
«I0ITIOIEeHuEM». PagpaboranHeirt coctas [TCXKTTI
0612712 T BBICOKOM OTMBIBAIOIIEH CIIOCOOHOCTHIO IO
oTHoIeHUIO K ACITIO, mo3TOMY IIPU UCIIOJIb30BAHUH
€r'0 B POJIN OJIOK-TIAYKU ITO3BOJIUT OTMBIBATD OT
omnoxenuii ACIIO 30Hy B ©UHTEpBaJie NEPHOPALIHU.

B KaueCcTBE paCTBOPUTEIA IS IPOMBIBKU CKBAKUHBI
MIPEIIOKEHO UCTIOIb30BAHUE UCCIENOBAHHBIX
B JIAHHOM Pa®0oTE HEPTAHBIX PACTBOPUTEIIEH,
MOKA3aBIINUX MAKCUMAJIbHBIX OTMBIBAIOIIUI 3(PPEKT:
e Hedpac A 130/150;

* Hedpac C4 150/200;
* DBensun 58/207;
e PacrBopurens H-A.

I1pu BEIOOPE ONITUMAIBHOI'O PACTBOPUTESA TAKKE
HY>KHO PYKOBOJCTBOBATBCS €I'0 JJOCTYITHOCTBIO U
3KOHOMMYECKOU LIETECOOOPAZHOCTDIO.

Takoke BO3MOKHO UCIIOJIb30BAHUE BOJHOI'O PACTBOPA
ITAB B KauecTBe ypanurens ACIO. ITpegnoxeno
UCHOJIb30BAHUE NTOJOOPAHHOI'O B JAHHOU padoTe
KoMIuiekca [TAB, moka3aBimero MakCUMaJIbHbIN
OTMBIBAIOINH 3(PPEKT ITO OTHOIIEHUIO K
nccneayemomy ACITIO. @
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to reach high detergency of fluid compound (Fig. 3).

As a result of experimental tests, research
team developed non-filtering composition of
polysaccharide-based killing and flushing fluid for
wells with ALRP with effective detergency for ARPD
under study.

Main criteria for effective cleanout of well with
ALRP is — there must be circulation. When injecting
cleanout fluid in annulus, hydrostatic pressure may
exceed reservoir pressure, leading to loss of fluid to the
reservoir, resulting in operation inefficiency.

Kill pill of

PSKFF Solvent
Kill il of
PSKFF

Pucynox4 — Ilpunyunuaisnasn cxema
npumenenus O10KupPyouezo cocmasa
IIC2KTIT

Figure 4 — Concept scheme of application
Oof PSKFF isolating composition

Loss of circulation during cleanout of wells with
ALRP is a relevant problem. It requires development
of new advanced technologies. The paper suggests
the technology of cleanout of wells with ALRP
with preliminary injection of PSKFF as a Kill pill
immediately prior to treatment. This kill pill isolates
perforation intervals thus preventing cleanout fluid
from penetrating layers with low reservoir pressure
(Fig. 4). Application of kill pill in this operation
enables to recover circulation in wells with fluid loss.
Using designed PSKFF composition with high ARPD
detergency as a kill pill enables effective removal of
ARPD out of perforation interval zone.

The paper suggests application of hydrocarbon
solvents with the highest detergency effect:

* HedpacA 130/150
* Nefras A 130/150

* NefrasC4 150/200
* Benzine 58/207

* Solvent N-A

When selecting appropriate solvent it is important
to take into consideration its availability and economic
feasibility.

It is also possible to use aqueous solution of
surfactant as an ARPD remover. The paper suggests
using surfactants mixture that demonstrated the
highest ARPD detergency effect. ©



97 FPYNNA ®UA cano HOBUHKA

WHHOBALUMWOHHOE OBOPYADBAHHE

OEO0PYAOBAHUE ANA KUCAOTOCTPYMHOIO BYPEHMUSA

KucaotocTpyiinoe Gypenune — 0AHa U3 Hauboaee 3GPeKTHBHbIX
TEXHOAOTHH NOBbILIEHHA HEQTEOTAAYH NAacTa — obecneynBaer
Co3paHHe QUALTPALMOHHBIX KAHAAOB M3 OTKPLITOTO CTBOAA HAM B
Bbipe3aHHOW 30HE IKCNAYaTaUMOHHOW KOAOHHBI B KApOOHaTHBIX
KOMEKTOpaXx.

06opyaoBatne obecneynBaeT BO3MOXXHOCTL:

* 3JKCNAYaTaLMM B CPpeAax ¢ BbICOKMM copepxanuem H,S u CO,c makcumansHoii paboyei

Temneparypoii 120 °C;

CTPOMTEALCTBA YY4ACTKOB C MaAbIM PaAuyCcOM HCKPHBAEHHA (0T 7 m);

‘s Pa3sMbITHA HECKOAbKHX 60KOBbIX CTBOAOB 33 0AHY CI1O Ha pa3nuuHbIX YPOBHAX U PasAHUHbIX
A3MMYTaAbHbIX HAaNPaBAEHHAX;

*+ C03AaHKMA HOKOBLIX KAHANOB B KapbOHaTHLIX NAACTax He6OALLIOH MOLUHOCTH;

* OCBOEHMA CKBEaXWHbI B NpoLiecce CTPOUTEALCTEA CTBOAA,

* 3anMCH TPAEKTOPHH CKBAXMHbI.

OcHoBHbIe NpexMyLLecTBa:

* BbICOKafA CKOPOCTb MPOXOAKH;

* KOpPOTKHE CPOKH NPOBEAEHHA ONEPaLlUH,
* OTCYTCTEWE DEaKTHUBHOIO MOMEHTA,

* HW3Kan CTOWMOCTb 060pYAOBaHMA.

MpUMeHseTcs ¢ KOATHOOMHIOBOW YCTAHOBKOM, OCHaLWEHHOW rubkoi Tpyboi anamerpom 38,1 mm
uan 44,5 MM, AMameTp npuMeHAeMbIX Hacapok 54 mm, 64 mm, 76 Mm.

B kauectBe pabouei xuaKocTH ucnoab3yerca pacTeop HCI ¢ koHueHTpauuei po 20%.

Tea. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com
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M.A. CEMJOB, renepaabHbIi JHPEKTOP OO0 Poxk HHKMHHPHHT CepBHCE3»,

M.I. PATUMOB, rnaBHbIi HHKeHep O00 «Poxk HH:KkMHHPHHT CepBHCE3»,

3.P. CYJITAHOB, ri1asa npasiaeHusa KTIB-xoxguHr,

®.A. ACAJIOB, HAYAJIBHHK OTIEJIA II0 OPIAHH3AIHH U 9KcnepTu3e oypenus I10 <A3HedTh>

IIpeonazaem 03HAKOMUMBCSA C COOCPICAMENEHOIM MAMEPUATOM, NPEOCMABeHHBIM KOMNAHUCL

Por Hracunupunez Cepauces» 68 gpopme nocied08amensHoti npesernmarjuis caatioos. IIockoasky caatioos
OKOJI0 MPex COmeH, MamepPuaivl yOIUKYIomcs 8 meueHie 200a 6 Hemalpex HoMepax HypHana <Bpems
xonmrobunea. Bpems I'PI . Ce200HA MbL npediazaem 8auemy HUMAHIUIO 8MOPYIO YACHb NPE3eHMAUUL.
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OcHoBbI NPl TekToOHUYEeCKHe CUIbI

MomMUMO CHNBI TAKECTH, CYLLBCTEYET MHOKECTBO APYIAX
CHN, TAKKe AeACTEYIOWMY B KAXA0A TOUKE IeMHOA KOpbL

* UHMumMauyma TpewmHsbl XOTA Ml 3THX CHN HE BHAMM, HX HANWYME BHANO NO
peaynETaTaM UX ASACTEHA; HanpUMep, cOpockl, CKNAnKH,
. PGCT TpEﬂlHHH ECTECTBEHHbIE TREWHHLL, MOPGI K T.N. 3TH CHNBI — pe3-Tat
TEKTOHHYECKON AKTHRHOCTH, BOZHHKAMWHA B paiHLie
. }I{HAHDI:T“ pa3pbiBa NEpUoil FECNOTHYECHOTS BREMEHH.
* Tunwl F'PIN
T e
» PacyeTbl g
/
76 77
Hanpsbkehus B nnacre JencTeylolee HanpsxeHue
NGan cHCTEMAa HANPAKEHWH, AEACTBYIOWAR HA TOYKY,
MomeT GbiTe NPEACTABNEHA B BMAE TPEX BIaHMHO + [feAcTByroWee HaNpAKEHWe, ry, CBA3AHO
nepneHaHKYNARHIE HANPAXKSHHA, KOTOPLIE HAZLIBAKTCA C CYMMapPHEIM MO cnenyrwemy yp-Huw
HOCHOBHBIMMK HANPAKEHUAMH S, Y ITHX TPeX HANPAMEHHA
GyayT paznMu4HbIe 3HaHeHnA, To,
IHAYEHWE KOTOPOro BoNblLe, HAILIBAKT
HMAKCHMANBHBIM OCHOBHBIM HaNpPREeHHeM», oy =Sy~ Fs
MeHbles — aMUHAM,. OCHOBHLIM Hmpmennesua, 20e
:;"pdm -“;u:p:nmu OCHOBHBIM 13 0, = mensop deiicm. -
OHK 0B03HAYAOTCA TaK: J7 5y = MENIOP CHMMAPHOS0 NARDANCENILT
541,55, and Sy, . s E, = daanrenne dhvonda
S/ = Hanpaaicenne cucamin notoncumetsnoe
78 79
MexaHunuyeckoe noeegeHue nopoa Mﬂ,ﬂyﬂb YNpyrocTtu |'0Hr3

Ocesan gedopmauma c,=ALSL
PagnansHan gedopm, £, =- AR/R
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n
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Ar
OceBoe HanpAmeHwe S, =F/A
AL — a
A = Nnowafs CEYEHUA LWNHKAPA
E = wogynss ynpyroca Bowra
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KoadpcpmumeHT lNyaccoHa
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¥u goaddpunmant Nyaccosa

81
OnpepaeneHne KOHCTAHT NOpPoabI

*  Mogyne HOHra, E, M kospHUMeHT Myaccona, v, NIMEpRIOTER
B naBopaTopui Ha oBpasuax kepHa. MPoLEce HIMEPEHUA
OMEHs MOXON HA TO, YTO ONHCAHO B SAHHOW NEKUMH,

*  Ecnn oGpaiuos KepHa HeT, MOXHO TAINE HENONEIOBATE DAHHIC
AKYCTHHECKOND KAPOTANE, OOHAKD AAHHLIA BAO MCCNBOOBAHNMA,
KaK NPABMNG, 036T JAELIWEHH LIS 3HAYEHMA E n m.

+  Opyrre KOHCTAHTEI YAPYIOCTH;

£
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HanpsweHHOE COCTOAHWE BOKPYT
HEe3aKpenneHHoro cTEONa

+ PaccuuTbiBaeTca nyTem
CYMMMpOBaHWA CReaYHLMX TPpexX
KOMNOHEHTOE HaNpPAXEeHWA:

1. HanpsmeHHs, Bbi3BaHHbIE OCHOBHbIMM
HanpaxeHHAMH (0Go3HavaeTcA Kak ol )

2. HanpaseHWA, BbI3BaHHkIE JaBNEHHEM
pNIOHOOE B CTEONE CKEAMHHBI
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BnusiHne HanpskeHWin B nnacre
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BnuaHWe HanpAXeHWA B nnacre -
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Brnuanuve gaenenus dnouaa B cTeONE
CKBaXHWHLI
+ Ecnu gasnedde nionaa B CTEONE CKBOEHHLI= P, a
NNacToBoe QaBneHne — Py, TO AeRCTBYIOWME HANPAKEHHA,

coafaHHbie Aagnedies nioMWAoOR B CTBONE CKBAMMHEI,
PABHBI

r_:
S, ="5(P,~ )
_gﬁ‘-:' - ':_;EP_ -B)

5,7 =0
Adtr=r,

$.7 =(P=R), S4"'=-(B-FR), 5,7 =0

BnuaHuve npoHMKkHOBeHUA hnonga
B CTEHKY CTBONa CKBaXMUHbI

+ MNpoHHKHoBEHNHA GNOWGA B CTEHKY CKEAMWHLI Bbi3LIBAET
HanpAxeHWe. OHO ONpegenAeTcA TaK:

S"‘:I"o

®_p _pylm 2
s =at.-p)2
5.0 ag

»

s a =1=C 1Ty wowemawma b
C, = CORUEAMIEATSIT MTIRPR PO

C, = ofbaiay Vrpreocmenopods
v = xoup. Myaccowna
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CKBaXHHE:
BRNMAHKNE NephopauMoHHBIX OTBEPCTHA

l T
T2z Tiq

—_— —

Tz Tz

[ o

B oBcameHHbIx CEBARMHIN HA TOMKY MHALMALHWK
TRELNHE, ROMMMO AIBNEHKA PA3PEIBA, BAHAST
OPHEHTALMA NepPopaumit, OHA TAKKE MOKET NOBMNKATE
Ha pacnpegensine NPONNAHTA B ABYX KPLUNbAX

88 89
[aBneHne HHULMALWKA TPELUHLI
MakcumaneHoe HanpsaxeHue B He3aKpenneHHOM CTBoOMe
pacTaXeHuA, JeACTBYHOWES Ha CTEHKY + HHLMALIS TPELIHE! HauW s Toraa
CKBa¥WHLI KOFAA Fyy PABHAETCA Mpefeny NPOUYHOCTH
AAACTA Ha PacTAKEHHE, I,
Jonyexas,umo o, <0,, Ogp =0,
1-2v
See =30y~ + B = (P, -R)+a(F,-F) - 30'“ — 0, —0,
P, = +F
1-20 ¢ 1-2v
JN=Sm_Pw =3ﬂ‘“ — 0y —{.nil‘-‘:,r —Pﬁ}fz—ﬂ'm} 2_{1—
I-v
20 . 91 :
MHMUMayMA TPewWwKWHbl B 06CaMeHHOR MHuunauwna TPEWMWHBLI:

BNHAHKWe NnepdopalHOHHbIX DTEEpﬂTHﬁ
1"11

Ta2>T1y

T Tyy

BLIBAKT CNY4aM, KOTAA OPHEHTALMA NephopaLMn NPHEOSHT
K NpesaeepemMenHoMy JKPAHHPOBAHNIG

MogaepxaHue TPEWMHEI B PACKPLITOM
COCTOAHMMK

MNocne ofpaboT®y NPONNAHT NOAOSPRHEIET TPEWMHY

B OTEPBITOM COCTORHHMI.

Cina, AeRCTEYIOWARA Ha NPONNAHT, COIAASTCA Gy .
Ecnu nponnaxt BsIBpate HENPABHNBHO, OH MOXKET

ApoGHTLCA NOG ASACTEHEM Oy, .
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HHHLI,H&I.{HH TPeWWHbI: PacnpocTpaHeHMe TPpewWwmnHbI
BNUAHKE nepdopalMOHHLIX OTEEPCTHI Aaenexne nionaa, Heobxoanmoe
ANA pacnpocTpaHeHWA TPeWnHEl,
Py, 3aBMCHT OT MUHMMANBHOMD
OCHOBHOMD HANPAXKEHWA OF 44 -
P, aonxHo Beime GonbWe, Yem o, .
Pacnonoxerne nepdropaumii no Ty
CNUpani rapaHTMpyeT, YTo No KpaiHen l | | ] Py > "“l
Mepe Y4acTk M3 HMX COBNager ¢
DP'“EHTHHHE'“ TRELMH. R - — h| B T T —
Kpome Toro, Takoe pacnonoxeHue [ | Py | '| |
No3BoNAET CHU3MTL AaBneHHe
HHULMALLMK TRelWWHI. OpHEHTALMA TREWMHB! | HANDABNEHWK MWHHMANLHOD
CCHOBHOMD HANPAXKEHAA
924 95

Peonorusa xuakocTen paspbiBa

HeHTOHOBCKHE MWOKOCTH

Dinwia Tpylies 5 L

T Hanpameswe cosmra, T= DA P ML
H HA3LIBASTER BAIKOCTLRD " =1 Lied]
. Cropocte cppmra,  y= I2qi{aDY)
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Peonorus HUOKOCTEW pa3pkiBa -
Peonorua H{HHI{UCT'EH pﬂﬂpblBﬂ
HeHBTOHOBCKHE HHAKOCTH
ek CreneHHOR 3aKoH HeHBTOHOBCKHE MMAKOCTH
T — Bnsss tpyie = L | . k"ll'"" CTeneHHon 3aKoH
I. =
T - I ar L - Bnwiea Tpyle = L
-GS |- :
¥ Hanpamesis caamia, Te D AP WL i
khnllldlml CaopooTe cgeura, 7= J2gieDh k .
0 is called Mow behavior index ] 1n 100 ! Hanprmeswe caowra, T= DA P ML
DNOHALE, NOOYHHAILKECA CTENEHHOMY JAKONY, OTNHYAIOTCA a m_r“:ﬂ Cuopocts capmra, 1= 32gi=0%)

BhICOROH RAMYLWEACH BRIKOCTLID, j1,, NPH GoNee HAINHX CHOPOCTAX
cosMra

99
nNog4YUHAKLWKWXCA CTENEHHOMY 3aKOHY

PacnpocTpaHeHHbLIe peonornyeckne Kaxyuwasacsa BA3KOCTb XWUAKOCTEN,

mopenu nonaoe

+ BAIKOCTE MHUAOKOCTER,
NOAYUHAKIWMXCA

e LoW CTENeHHOMY 3aKOHY, weky®
“iehd o W,'a repr Hummosoaoan IABMCHT OT CKOPOCTH —
o> reby’  Cosmennoll amon CABMA; YeM Bblle '
ﬂ_nnﬂcﬁ"'j'_'_._.---"" rer gy Yopreo - nwsceses e CKOPOCTE CABMMA, TEM T
Bpf__.--"‘ww r-r,f*r‘ Field power law HIHE KXY LWAACA
. _____.--"'- _,_--"'_-___ " By W ATECRETACR S SATROCTIL Bmmq:ﬂwm' I’ ™
o~ " £ = e cou = CropocTe cABWra —

e H'n?"‘ MHAKOCTEN pazpeiea T
! ELICOKaA NpW Te4YeHHW B
- CKBaWMHE W HH3KaA NPH

TeyeHHH B TpelHHe.

1 00 FHAP3ENHYECKAE NOTE P MHAKOCTH PA3PLIES 1 01 .
n' W K OT KOHUECHTRAUAN NONHMERa
00° F
1 LEH

os

Lo R
or
ok
£ 0
o4
oy
oz

; or |
' |- ! L

KaxyWwanch BRIKDCTE OT EXHUSHTRALMA NoNAMEpa
npi 170 1/cex

L
0 F
L2 0 7l gl
5 — T
E L]
]
L
}’ T
" T -
M -
L] { ] z £ 4 1] L] L
BEeun, 48T

N k' o7 RoHUENTRALMA NONWMERE
@mong ¢ GopaTHeIM CLWHBATEREM
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104

KamywancA BRIXOCTE NpM 170 1/C0K OT KOHUIHTPALMMH NONMMEPa
Cnong ¢ GoPaTHEIM CWHBATENEM

1300 200° F
Fh=1d
1098

[ — — X

i- _‘: -
L]

2'_____________—— B T ——
- _—
L]

L] i x 3 4 L] L]
Bipeun, 4achl

PacnpocTpaHeHuWe TpewWwuHEI

TpewrHa NPOACNXIET PAcNPOCTPAHATECA A0 TEX Nop,
NoKa B Hee 3akayveaeTcd anonl, MHGHNETRYOWHWA B NNACT.

YpaeHeHWe MaTepHansHore Bananca ana MPN

3akadaHHeIN oGwem

ObLeM TpewWwHHEI
+*

O6bem hHNETPaUMH

1 0 5 Brvaumne CIWWEAHMA H3 BRIKOCTS NONMMEpa
L ol
Y
-
£ =
E w
»
=
H
L
w4
L [ e == —_— —
I E— — —
L] 1 T 3 a E L]
Bpeun, wack

O6bem TpewmHbl

O6beM TPELWMHBLI
3ABWCHT OT ee
ANWHEI, BEICOTE! W
WHPKHHEI.

3TH TPH MIMEePEeHH
E3aMMOCBA3IaHbI.

108 o
WNLTPALMA B NNACT XUAKOCTU

paspeiBa npu PN

MockonsKy JaBNeHre PaspeliBa Bhlle NNAcCTOROMS JaBNeHHA,

NPOUCXOANT hUNETPAUMA HEKOTOPOR YACTH KHUAKOCTH
pazpkiea B nnact. OAHOMA M3 Uenei nogbopa KMAKOCTH
pazpbiEa ABNASTCA MUHMMH2AUMA ofbeMa noTept.

|
SAHMTRALHA 'I'p-u.|.-|i|

TUNLTRALWA hNKIGS PENYNMPYETCA NPHCAOKAMA W 33 CHET
BbIGOPA MHAKOCTH C BLICOKON BAIKOCTLID

gpﬂBHEHHE thuneTpauuu Kaprepa

b=—

Jr
v = Cropocms gursmpayuu & Rigem
= Koah, dhunempyenocmu
t = Bpema kowmarma niacma c prondom
Ecau mpewguna doemuzna paccmampusaemoi
MoK 6 MoMenm epement Tu spevenn saxauxu T, mo
t=T-r

110 dunsTpaums B nnacT XuaKocTH
pa3spsiea npu Pl

s m=C_ALF 4
- '\mmlﬂm
S Wy, Ol o
g /. e mlﬁmmm
= op

SHABTpALAR TP!'II.HH'J

76 Ne 2 (056) Vioms, June 2016

11
Pa3nnyHble MexaHU3Mbl

(hunbTPaUnmM XXUAKOCTU pa3pbiBa

S2BHCHT OT BAIKOCTH MHOKOCTH pazpeiBa

C. =0.0469( AL Py
SABMCHT OT CHHMASMOCTH H Hﬂalm‘: NNACTOBOND r.bmolm,a
C. =0.0374ap Ly
Hy



112
HomeHKnaTtypa

C, = ofljan CHUMTENOCnT b nopodsl

k; = oImMocImeTNGR RPONNIGENG CHb HOPOOL K NCUARGCHN Paspuas
kr = MPONNIGENO OIS GG K NOOSHENCHOMY RAGCIOBOMY duondy
AP = paznitya & dagrennn Mescdy RIGCIaM i mpetnofi

H, = GATKOCHIL FCHAKGCHN POIPHSa  INEuTBIRpVIo el 6 Riacm

Hy = BAIKOCTE HOBUNCHOZO NIACTHOG020 gimonda

= AOCTROCIE IIACING

113
OT yero 3aBUCUT (hunbTpaumnn

C, . NO3BONSAET ONpeaenTb
cymmapHoe sosfeictene C,n C,

2C,C.
CC +(C+4CH?

14 PacueTt punbTpauumn 115
06bem hunsTpaumm
EchmC, >C,: P pan
ObLemM 154 3ABHUCHT OT HMHEl H BEICOTEI Hisl,
V= V,p +2C,t 12 uﬁq}:nmm-mmﬁ mch:nnurpauuu (Vap). mxm“
(PUNETPYEMOCTH HHOKOCTH PazpbiBa KU
NpogonMHUTensHOCTH obpaboTim
EchmC,>C,,
Vi=2C,, t2
116 117
LLnpuHa TpewmHsI
Pacuet ppunbTpaymumn o 4(1-v).ARD
E

« Ecnu u3gecTteH Ko3d. PUNLTPYEeMOCTH
(C,. wnu C ), MBI MOXeM paccyuTaTh
o6bem unsTpaumm Ana TpewmnHbI

3afaHHOW OANMHBI HA MOMEHT BpemeHm t.

@ = WHPHHA TPeLHHLI

D = AOMHHHPYIOWAR XaP-Ka TRELWHHB! ([QNHHA KNKW BRICOTE)

AP= THOPABNHYECKHE NOTERW NPM TEYEHHNMA HHOKOCTH PR3P LIBY
no TRewHHe

E = Mogyne KOwra nnacta

v = Koxdp. MyaccoHa nnacta

MNockonsky E M v MBI KOHTRPONHPOBATE HE MOXEM, EOWHCTEEHHEIR
cnocol NOBAHATE Ha opMY TPeLHHEI — NOcpeacTBoM A P, koTopan
B CEOM Odepefk JABMCHT OT PeOnOoriM XHOEOCTH.

118

PacueT reomeTpuu TpeLLUHbI

* Metop MNepkuHca u KepHa
* Metoa MNwptcmel 1 [le Knepka

119Memn MepkuHca u KepHa gna pacverta

reoMeTpum BEPTHKH.I‘[I:HOFI TPeWnHbI

+  HonyweHua
= [MnacT oaHOPOAHBIA, H3OTPONHBIA K NHHEAHO
YAPYrMA
= LlWupuHa TpelWWHE] NPONoPUMOHaANEBHA 2e
BbLICOTE
— B kad-Be ¥MAKOCTH PaspbiBa MCNonb3yeTcs
HEKITOHOBCKAA HMAKOCTE
1. PaccumThiBaeM NnoTepd OaBNEHHA Ha
TPpeHWe BCNeqcTede NOTOKa B TRelWHHe

2. PaccyuTbiBaeM WHPHHY TPeWMHEI

»
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Pacuet notepk JaBneHUA Ha TpeHue
BCneacTeWe NOTOKa BAONL TPELWWHEI

CI'EDPDCTI: HHUOKOCTH B TPELWMKWHE EQ
onpefgendeTca no v= M

dP _ 64(2.546)’Qu
de (3.6 W°H

lNMopacraHoBKa paeT:

120 Pacuer noTepke AaeneHnAa Ha TpeHue 121 HDMEHHHHT}IPH
BCReACTBWE NOTOKA BAOMb TPELWMUHbI
YpaBHeHHe NaMUHAPHOTO NOTOKa ®3HHMHra D, = npusedennwiii duamemp
ar_ & [ =Ko3agh.mpenus
lﬁc_f: b, H = evicoma mpewjunn
A = oK
nl'l NaMHWHapPHOTO NOTOKA J'- D'pp P _ da&wﬂue
[Ons annunca D, =36 2_’:% 0 = pacxod npu 3axauke
dP _ 32(2.546)' O W = manwiit duamemp snaunca
MoacTaBnseM u nonyyaem ;=" 3 gy v = f ckopocms huiouda e mpewyune
122 123

YpaBHeHWe pacyeTa WHUPHUHLI TPELMHLI

+ Mz CHeppoHa

o _ M- NP -
- E

E = Modyme Hwra

H = gaconia i

W ™ ARawc MOEMG MPEHLHE ) MO CHEGNTINN
o= TBHO & O EHIE O RLMCIE
v = Koo . [Tyaccosa

124 Pacuet AP

« fJonycTum, Q = KOHCTaHTa
dr B(2.546)° QuE’
v 2360~ u‘np o) i

85467 [ woE'
(P-oydp= {36} H-v')

(P-a) _82.346) wOE
4 36y H'(- u}’

=[31::2_5445;1 e L}"'
]

#36¢ H(l-w

. mE T
ar "ﬂ{{l f}*ﬂ‘T .

125

YpaBHeHue pacuyeTa WHPHUHLI TPELHUHLI

HDonyctum, [0 = 0.15,  nogcTaHoBKa gaeT:

2 1/4
W (iny= 0.339[“‘” )Q{bpm)gtcp}.cfﬁ]}
E(psi)

OBpaTuTe EHUMaHMWE, YTO WHPHHA TPELWMWHLI
He 3aBWCHT OT ee BbICOTLI

1263ame'~laﬂuﬂ K MeTony pacuyera P&K

+ CaMmbiM Ba¥HbLIM ACNEKTOM METOOA ABNAETCA
AonyleHHWe O TOM, YTO WHPHHA TPeLMHE
NponopUHoHanbHa BelicoTe, MocKonbKyY
O0BIYHO HCXOQAT U3 TOMD, YTO BbICOTA
3HAYMTENBHO MeHbIle ONWHBI, PAacYeTHaA
WHPHHA NONYYaeTcA MeHbLLe, YeM ecniu Bkl
AONYCKANM, 4TO OHAa NPONopUHOHanbLHa
AnWHe (3HayeHWe KOTOPOW, Kak NpaBuno,
DriBaeT ropazao Sonbwe). 3To o3HavaeT,
YTO pacyeTHan ONMHa OKasbIBAeTCA ropasao
SonbWwen H3-3a MeHbleH WHPHHBLI!
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127  Ppacuet AnNUHBI TPEWUHBI

(P-o) _sizse6)[ woE |
P [H Tl o

P-o) =:.s{%]‘ (L-x"

g e

V)= 0.04H( ﬁ{—‘l'“jﬁfb”“’], )

- I
V(b1 =0 mn[u murcp)fmmmm | HObL

L=%1 4.,,5( Qr}m*j”



128

Mpumep pacuyeTta pasmepoB TPeLUHbI

Mpepnonoxum, Q=10 bpm, t=60 muH, E=6*10°
psi, 1=100 cfl, u=0.2, Toraa:

10°*60* *6%10°
0060 s 19307
(1-0.29100*100° dm

(1-0.2°3100*10%1235.7 .,
6 10° ¥ T =026 doiivos

L=5146{

W =0.38%

129

Annpokcumauua Ana y4yeta punsTpayum
B ypaBHeHuAX MNMepkuHca n KepHa

il MOOHEM BENECHTE 3P @UNETPALUMA B YRBBHEHHRA FMK myTam
PARENEHAR TPEWMHD HA HECKONBKD ANEMEHTOR W NpEaBNeHA

MpPENTA PHNETPALMM K EESI0MY M3 HI

=0 = 1=t; =t =ty 1=t t=t;

=] L=, L=l =h L=k, L=l L=k
I'Ipq:.rmmtul. TPeWHa QOCTAMBST TOMEH L‘|| B MOMBHT BpelieHN, tﬂq,
|; B MOWEHT BREMEr l-}- HWTH

B mofof MOMEBHT BpEMEHH, KOMDA t=T, Mbl MONEM RACCMHTETE HNSTRALMED K3
ERA0F0 INEMEHTA CRETOWMM 0fpasom (CM. chRegyowwA cnafa).

130

Annpokcumaumns Ang yyeta punsTpaunu B
ypaeHenuax MNMepkuHca W KepHa (npoaonxeHue)

V, =4V L H +4C LHWT +,fT-1,)/2
Vi =4V (1, = 1)H +4C, (L= 1DH (T =1, + (T -1,)/2
Vig =4V, (=L )H +4C, (1, = 1)H (T =1, + ([T =1,)/2

Vi =4V (1, =1, JH+4C, (I, =1 DHT =1, +{T=1,,)/2
V=V # Vo4V 4.4 F,

131 AnnpoKcHmMaUWa AnA yYeTa hunbTpaumm
B YpaBHeHWax MNepkuHca W KepHa (npoaonx.)

Paylenme BpemA Ha HeGaNsLUWE OTDEIKM, Mbl DACCUMTEIBSEM QMHHY
TRSLLWHED SRR KANKLON0 TEEOMD OTPESKA, 3 3aTem ROGABRASM W CyMMURYes
DANLTPAUMID 38 KAWQsd BpemMesnol oTReIoK W namydaew ofiwmh ofvem
ansTpaumy. NpuwiaenAed ofves GUNLTRELMN E obauy TRELMHE 1
Ty O Ofbel MM

Neceanby Yp-Hith PEK He BRNGMOT B Ceff nbTRauy s, NPpHBegeH e
Bl PACHET AANYT GONe BRCoKoR InaseHne OfWero packaia npn
KD, HEM HCNONLIYEMOS NPN PACHETE QrIHHE! W LLNPHE! TRELHHEL Ml
MCOEEM CROPPEKTAPOBETE SHEMEHINE DACHOOA NP JAKEMKE, WCNONbIYEU0e
NEM BACUETE WPWHL 1 R, Tamm opasom, YTO nphBasnemne
PINETPALNN SECT SHIEHIE DECKGAA NPW 3akauke, GNIIKOE K APOEKTHOMY.
MPHMESAHME. MpvbageHin Bl PaCETe ABNAITCA
NEpWENHINTENEHBIMA W HY#HB TONBED ONA TOM, YTofk NPORessHCTPHPOBATE
CYLUATENAM EYPCa JUCNSHHBIA WETOf PACUETa (UNLTDALH. Bonee
nagpoling 3TOT WeTon ByQeT CChBWen B Xo0e PaBoTe Ml RPAKTHMECK
IAJARmE,

132

Pacuyer reoMeTpuMmn TpewmH
MeTtoa Hoparpexa

+ Metog HoparpeHna B ocHOBe CBOSH NOXOM
Ha meTtopq NepkuHca U KepHa, TonkkKo
BKMNIOYAET elle  BNUAHKWE (hUNETPaLMHK.

+ [na cnyyaes CHNbHOW hUNLTPaLMK MK
BonNbWOro 3HayeHus t:

Q Wz
=1.7 =
L=1 33&*‘
\ L4
(1-v)pl | 4
W =0, b =l -
0039{ 4 } '

133

Popma TpewmHbI

+  Knaccuueckan TeopHA YNPyrocTH NOKIILIBAST, 4TO oM
AEACTEHEM NOCTOAHHOTO DABNEHWA HWOKOCTH NHHEAHAR
TPewWwHHa ethopMHPYETCA W NPEBPALLIETCA B 3NAKNC, T.0.
LWHPMHA W QNKWHE TPEWMHE] OKa3bLIBAMTCA CEAZAHHLIMMH MeXOy

cOGOR CNenyIoWHM YPaBHEHWEM:
2

W = 4(1-v7)AP.L
E

OOHaKo KOHLEHTPALKA HANPAMEHWA B KOHWE TAKOH TPELWMHB!
CTPEMHTCA K GECKOHEMHOCTH, 3 3TO 03HAMAET, YTo TpewmWHa GyneT
PACTH Baxe NPH Manedwem gagnexun!!

134 noustue o cocTonHum paBHOBECHA
TPeLWMHHLI
* MTOHATHE O COCTOAHWKW PABHOBECHA
TpeLwuHLl BLINo NnpeanoxeHo
BapenBnatroMm, KOTOPLINA YyTBEpXAAN,
YTO XOTA TPELMHLI NOYTH NO BCER
WHPHHE NpeacTaBnAKT cobol annunc,
HO Ha KOHUAX 3a0CTPAKOTCA, 3TO
M3meHeHue hopMEl CMeLaeT BeKTOPLI
HanNpAMeHWA ¢ KOHUOB TPeLWHHLI.

135 PaBHOBecHasn TpewnHa

+ XpucTHaHoBuY K XKenToe noxasanu,
YTO KOHULI TPEWMHLI, B KOTOPLIX
MNOMHOCTLIO OTCYTCTBYET MUAKOCTL,
OyayT MMETE 3A0CTPEeHHYO hopmy K
NO3TOMY HANPAXEHWA HA KOHLaX
TpewnHel ByayT KOHeYHBIMK. Popma
TPeLWMUHEI BYAET TAKOM ctwan anisa peusss (1

= e —
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136
PaBHoBecHan TpewmHa

+ XPHCTHAHOBHY W ¥MenToB
NoKa3anM, YTo AnA

cos(&)=1,/1

137
PacyeTt reoMeTpuu TpelMnHLI.
Metoa Maptemil u e Knepka

PABHOBECHOR TPELWMHHE C E + OnuMpaeTcA Ha NOHATHE O PABHOBECHOW
MNOCTOAHHBIM QaBNEHHEM l TDELUNHe,
::-fm: 3ABHCHMOCTE —_—= ‘;- POy
uexay 6 MHOR T 2% * LLiupuHa TpewmHbl NponopUMoHansHa
ANWHOR Tﬁnunﬂhl. g ee aAnuHe.
E,:,,H;‘;ﬁ;‘;?”,“ or . llalHH: TpewWwmHbI NOCTOAHHASNA
MUAKOCT no BCeH ELICOTE.
BHYTPH TPELMHEI
sin( % %} = fn [ * HeIOTOHOBCKasA XWAKOCTE paspeiBa.
138 139

MNoTepu gaBneHWs Ha TpeHWe B TPewuHe
W pacyet punsTpayum

YpaBHeHUA pacueta reoMeTpun TPewWmnHI

X o
12001 ¢ dx W -
AP = f = L= 32#{{.‘1( +8-5',}{T 1+e™ arji’:a,_}
dv _ dd 8C[ar
& =0-0-5p% o =£W_J_
Iy war T 88,
Q,:jud.-!zlu—dr -
dr W =2 lir;@ff
C oy =
= GH
[ T’ E
dd o =
0= jdr.,l'.-L' 2(1+v)
140 141
MpocTkle pacyeTkl no Mmetony GDK MpocTkle pacyetsl no metogy GDK
+ MoxHo nony4yuTs NpUGNUKEeHHOe pelleHne (npoAonxeHue)
Ha ocHoBe reoMeTpuu GDK .
C HCNoNb3oBaHHEM YHCNEeHHOro MeToaa, Vp=mglii

ofcy#aBWercca Bellle B CBA3N
C pacyeTom (huNTpauM.

+ Mo mopenu GDK ezanmMocBEAZEL Meway
ONUHOH W LWWWPWHOW TaKoBa:

1]
¥, () = 0.03s61 LRIOpmE LA L) HW‘W
Ava nponeentss ooo eavenis L pacevmweaen V.
CML NpUeaOEHHI M THCIENAE MEMOD.
TTodbupaeu wvavesns Loomexnopnoxa Vo aF +F,

JTWWM oo L MaTosud IR RIPEITENE

2
w(in) = 02724 APIXCPmL () o bfocmmemon oo paposs e epesemos
G{pﬂ}H{ﬁ} TlognopReit RPpeyedypY MeCkaIbs P,
142Cnno-c:"raunerme reckeTPpUH TReLWHH No mogdenamn PEK 143
Gea yuera puneTpaus, PEK ¢ yyetom hunsTpauig
1w GED 3amMeyaHUA Mo ruapaenUyYeckumM NoTepam
clpbod Bt P b it b B TPeLMHe

[ ——————

PR R T r———

T AP =2K j

,' T 2"+l
i i w
fl : rae K, is Istency index gna [T
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CTONT OTMETHTE, mmmwmw tmﬂﬂw 3TO OIHAYBET,
YTo GONLIWAA SACTE NAGEHWA QABNEHHAA NPAXOONTCA HE OBNACTE PAOOM &
FOHUSM TRBLUIHHE, TE8 WHPHHE OWeHE HEEINHES



144 Peonorva XuMaKocTel B TpeluHe 145 CropocTL CABMIA BHYTPH TPUMHLI

« HMuoKocTH, NOAYMHAKIHECH CTENEHHOMY
3aKOHY, OTNHYaoTCA Bonee BLICOKOW 5
EA3KOCTLIO NpW Gonee HW3KWX CKOPOCTAX i

TEOPUA

caeura. T.o. noTepW SaBENeHWA Ha TpeHWe
B TpelMHe Gonble, YTo NO3BONAEST
nony4yaTtk Gonee WHPOKYH TPeWHHY

Taaky™ =
y '0 ;I Ll an L
Puzcromses Ao Shves Tpeugms, §it
" HW3KHe CKOPOCTH CABWIA YKasbIBAKOT Ha TO, YTO NOTOK
KMAKOCTH PaspbiBa NaMHHAPHLIA

146
Peonorua (hniongoB EHYTPHU TPELWMWHEI

+ BHYTPM TpelMHbl TeMnepaTypa XHAKOCTH
pacTeT W3-3a KOHTakTa C nNacToBOM

Temnepatypol. Bce XWMAKOCTH paspkiBa NpM
HarpeBe NocTeNeHHO TepAKT BAIKOCTL.
Camasn BbicOKaa TeMneparypa HWOKOCTH Ha
KOHUE TPelWM HbI, rae BaKHee BCero
obecneyuTb AOCTAaTOYHOS TPeHUe ANA pocTa
TPEWM HBI B WHPKUHY.

148 BnuaHue Temnepatypbl Ha
peonoruio XXUaKocTH pa3pbliBa

Flusd Bahwrsior indes 1f va Time Comisercy K, w Tims
W ]
I et LNUTIE T PN S S——-——
[ — oo
v —_— ' e
B e o
- =
[ ——

OGpaTHTE BHUMaHWE Ha CHIWKEHHE BAIKOCTH MHOKOCTH
€ TEHEHHEM BPEMEHMN NPH NOELIWEHHOR TEMNEpaTYpe

TIpooonxnceHue (Mpemsro Uacms) wumatime 6 Cieoyrouem
(57-m) nomepe «BK>.
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KOJIOHKA YJIEHA PE

BA OTHOIA O TAKEJ/IBIX HEDTAX

IO.A. BAJTAKHUPOB, 1. T. H.,, TpO(dECCOp, AKaZEMUK MeXTyHAPOAHON AKAEMUN HAYK BBICIIEH MIKOJIBI

DKCKJIIO3UB!

Cnocoo6 ycmpanenus 6 npouecce pabomaot
CKEANCUHbL He2amMUBHbLX ¢mcm0p06,
CEA3AHHBLX C 000bIUECT MANCENO0UL (6A3KO-
NAACMUYHOU HeHbIOMOHOGCKOW) Hehmu

B nociegHue rogpl 60JIbIIAS YaCTh OTKPBIBAEMBIX
MECTOPOXK/ACHUI IPEACTABISAET COOOI 3aJIEKHN
TsKEJION HE(PTH. KpoMe TOro, IO JAHHBIM CTATUCTHKH,
TAKHE MECTOPOXKAEHUS YACTO PACIIOIOXKEHDI B PAIOHAX
CO CJIOKHBIMU KITUMATUYECKHUMU YCIIOBUSIMU, B
YACTHOCTH, C BEYHOM MEPIJIOTOM B TEJIE IIJIACTOBOX
CHUCTEMBL.

3a mpuMepaMu AAJIEKO XOAUTD HE HA10. MHOro
3aJIEXKEN C TSKEJIOU HE(PTHIO HA ceBepe Poccum, B
Kanane, Hopseruu, Ha Anacke... Ha MECTOPOXIEHUAX
C BIBKO-TIJIACTUYHBIMU CUCTEMAMU OPraHU3AIIUA
JIOOBIYM YITIEBOJOPOJHOIO ChIPbS 3ATPYAHEHA.
CIOXXHOCTB JOOBIYN HETEKYUYHX HE(PTEN ONIPEAEIIAETCS
B OCHOBHOM HAJIMYUEM B UX COCTABE TBEPABIX
YIJIEBOAOPOAOB, 3HAYUTEIBHO ITOHMKAIOIIUX TEKYYECTh
MPU JOCTUKEHUHN IPU3AO0MHON 30HBI IIJIACTA
(TI3IT), ~HTEHCUBHO OT/IAT AIOIINX HA [IOBEPXHOCTHU
HEDTEMPOMBICIIOBOIO OOOPYAOBAHUSA AC(PAIBTEHHL,
CMOJIBL, TH/IPATHI, 4 TAKXKE OOJIBIIOE KOJIUYECTBO COJIEH,
BBINAJAIONIUX U3 IIJIACTOBBIX BOJ,.

OTIOXEHNUA TATYOHO OTPAXKAIOTCA HA paboTe
CKBa’KMHBI, 3401Bad IIEP(POPALTUOHHOE OTBEPCTHUE C
1311, 1 BBIBOAAT M3 CTPOA ITOAZEMHYIO HHCTAIALTAIO
CKBa’KMHBI, HAPYIIIASA IPOLECC (PUIBTPALIU B
MOPAaX IIJIACTA, U3MEHASA TEM CAMBIM THJPO- 1
TEPMOJAUHAMHUYECKYIO OOCTAHOBKY HA 3100€ CKBAXKUHBL

B KOHEYHOM CYETE BCE 3TU HETATUBHBIE (DAKTOPEI
MIPUBOJAT K TOMY, YTO CKBA’KHMHA [IOTHOAET.

Kak ke KpyT HpaB y BA3KO-IVIACTUYHOU HETEKYYEH
HedTr! OJHAKO OIBIT U 3HAHUS JAIOT [IOBOJ /151
ONTUMM3MA: BE€Jb JOCTATOYHO MOBBICUTH TEMIIEPATYPY
3HAYUTEJIBHO BBIIIE TEMIIEPATYPHI IIJIACTA, KAK
OOJIBIIMHCTBO HET'ATUBHBIX (DAKTOPOB HUBEJIHUPYETCS
HE3AMEJIATENIBHO, CJIOBHO «TEHU UCYE3AIOT B
NOJIIEHB>. HO TyT BCTAET APYrOM BOIIPOC: A KAK
MO’KHO BHYTPH CKBAKMHBI B IIPOLIECCE €€ PAOOTEI
MOBBICUTD TEMIIEPATYPY X STUM CAMBIM BKJIIOYUTD
TEPMOJUHAMUYECKUI ITIOTEHIIUAJI, KOTOPBIA OOJIETYUT
PaboTy CKBAKHUHBI?

Ha nomoms roToB IPHUTH HAIII YHUBEPCATbHBIA
KOJITIOOMHI. TeMnepaTypy IU1aCTa, IPOAYLIPYIOIIErO
TAKEIIYIO HE(PTh, MOKHO IMOBBICUTD ITyTEM HATHETAHUA
B CKBAKMHY C [IOMOIIBIO THOKOM TPyOBI IIOPOIIKA
MATHMUSL.

Maruum HarHETAETCA B CKBAXKUHY BMECTE C
BOAOM 1 ITAB. 3aTeéM HATHETAETCS COMSIHASA KUCI0TA
3aBOJCKOY KOHLICHTPALIUH B KOJIMYECTBE IIOJIOBUHBI
06'bEMA CTBOJIA CKBAKHUHBL, YEr'o OYIET JOCTATOYHO
JUI TIOBBIIEHUA TEMIIEPATYPHI B I13I1 CKBAKUHBI CO
BCEMH BBITEKAIOIIUMU OTCIO/A ITOJIOKUTEIbHBIMHU
IIOCJIEACTBUSIMU.
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Ceucmox

Tsoxenble He(PTU TOTOMY U TSIKEJBIE, YTO B HUX
HAaXOZATCSA B HEPACTBOPHUMOM COCTOSIHUM TBEP/BIE
YIJIEBOJOPOABL: CMOJIBL, AC(HANBTEHB], TAPA(UHBI,
OOJIOMKM Pa3PYIIEHHBIX HE(PTAHBIX IHIPATOB,
COJIBBATHBIE OCTATKH KOTZIA-TO OyIIEBAIINX IPA3EBBIX
BYJIKAHOB I MHOT'O€ IPyTro€. K TskeIbIM HE(PTAM
OTHOCHUTCS BCE PA3HOOOPA3HUE BAZKO-TIIACTUYHBIX
CHUCTEM, TO ECTb HETEKYYHNX UJIM HEHBIOTOHOBCKUX
HedTEN.

K coxaneHuIo, HE(PTAHBIE «BA3KO-TIACTUYHBIE>
CHUCTEMBI, 00JIa1a5 «CKBEPHBIM» XAPAKTEPOM, MOT'yT
B 3aBUCUMOCTH OT TEPMOOAPUUIECKUX YCIIOBUI
U3MEHATH CBOU (DU3UYECKUE CBOUCTBA, YTO YACTO,
YBBI, IPUBOJUT K HETATUBHBIM IIOCJIEICTBUASAM,
XOPOMIO U3BECTHBIM CIIELTUAINUCTAM. B HEKOTOPBIX
CJIy49asiX OHU MOT'YT OBITb JJa°KE€ IPUYNHOI B3PbIBA HA
HePTAHOM NPOMBICIE. CIEAYET YECTHO MPU3HATHCH,
4TO OOPBbOA C OTVIOKEHUAMU BHYTPU CKBAKITHBI —
JIEJIO OYEHD CJIOXKHOE, XOTSA MPOOJIEMATUKA 3TA BECbMA
MIPUBJIEKATEIbHA U AKTYaJIbHA.

HTak, KaKuM 06pa30M MOXKHO PA3JIMYHBIE
UHTUOHUTOPBI OTJIOKEHNUH AKKYPATHO PA3MECTUTD
BHYTPH CKBAXXUHBL, TAMATYS, YTO <KUIILIOMAb>
BHYTPHU HEE€ OYEHDb CKPOMHAs? A UTO €CJIU A1
PaBHOMEPHOI'O Pa3MEIIEHUA BCEX XUMUYECKUX
PEATEHTOB UCIIONb30BATh IPUHIIMII CBUCTKA? TaKkoMU
CBUCTOK IIO3BOJIU'T CO CKOPOCTBIO 3BYKa (330 M/CEK)
HATHETATh C HIOBEPXHOCTH BO BHYTPEHHIOIO Y4CTh
CKBa)KMHBI HEOOXOJUMBbIE UHI'HOUTOPBI — TAPaA(PHUHO-,
CMOJIO-AC(PANBTEHOBBIX , COJIbBATHBIX U IUPO(POPHBIX
OTJIOKEHUI.

YTOOBI NCIIOIB30BATH MPUHIIUIT CBUCTKA,
HEOOXOAMMO B CKBAKMHY CITyCTUTD IO UHTEPBAJIA

eppOparMOHHYIO TPYOy C OTBEPCTUAMH.
CBeEpPXY OTBEPCTHS JOJIKHBI ObITh
6oplIE, a 110 Mepe NpUbIMXeHn K [1311
OTBEPCTHA JOJIKHBI YMEHBIIATHCA B
JHaMETPE. DTO U ECTh «CBUCTOK» (pHC. 1),
KOTOPBI¥ NP HATHETAHUN UHIHOUTOPOB

B CKBKMHY CO CKOPOCTBIO 3ByKa
00 006513aTEIBHO OYJET CBUCTETD, CIOBHO
000 I1aPOBO3 IIPH BXOZE B TYHHEJIb.

Kcrary, 310 e/1Ba Jiu HE €IUHCTBEHHBIN

o Lo o CIIOCOO pa3MENICHU S BCEX HEOOXOAUMBIX
00 PEarcHTOB B CKBA)KUHE — €CJIU U
000 HEPABHOMEPHOTI'O, TO KAK MUHUMYM
00 o C OXBATOM BCEX €€ BHYTPEHHUX

«TIJTOIIATOK>.
00 0
® & o

Pucynox 1 - Cxemamuuno
noxasan nyaveepusamop
(céucmorx) onsn pasmeumenus
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GHYMPU CKEANCUHDBL



TEXHOCTPOA
NW3NHT

fapaHTupyem
CTaOUNIBbHOCTD,
NOPAAOYHOCTb

N KaYeCTBeHHbIN

pecypc

Kypran Bpems konnmrobunza» beceoyem
¢ PA. Heunosbim, Kommepueckum
OUPEKMOPOM MUSUH2OBOUL KOMNAHULL
OO0 <IexHoCmpOUNU3UNH2>.

«BpeMs KOJITIOOHHTA»: Pycian AIKyOoOBHY,
IIO3HAKOMBbTE HAIINX YynuTaTesJeH ¢c Bamen
KOMIIAHHEH.

Pycnan Urnnos: JIMBUHIOBAsA KOMITAHUS
«O0O0 «TexXHOCTPONIU3UHTI > YCIIEITHO PAOOTAET HA
PBIHKE YETBEPTBIH I'Ofl. MBI AB/IIEMCS O(PHUIIUATIBHBIMU
(PMHAHCOBO-TU3UHT'OBBIM NapTHEPOM C3AO
«DPHUJIMAIII», 0 YeM CBUETENbCTBYET OJTYYCHHBIA
HaAMHU CEPTUPUKAT. 32 BPEMSI COBMECTHO Pa6OTHI OBLIN
PEANN30BAHEBI YETBIPE KOJITIOOMHIOBBIE YCTAHOBKU
TSPKEJIOTO KJIACCA, IBE U3 KOTOPBIX YHUKATIBHBL
- MEPBA SIKCIEPUMEHTAIBbHAA YCTAHOBKA TSXKEIOTO

ks1acca MK30T-50, peann3oBaHHAs1 IO COBMECTHOMU

AHTUKPU3UCHOM ITporpamMme ¢ C3A0 «PHIMAIIT»

B 2015 rony Ha BbICTaBKE «HedTb 1 I'a3>»/MIOGE;

- YCTAHOBKA KOJNTIOOMHI'OBAS TAXKEIOTO KJIACCA
MK30T-40 (cocTosiiast U3 OTAE/IbHBIX OJIOKOB,
CMOHTHPOBaHHAs HA traccu M3KT 65276 10x10).

MbI XOTHUM BUIETb YUTATEJIEH )KYPHAJIA B KAUECTBE
HAIIUX KJIMEHTOB, MBI JK/IEM BAIINX OOPAIIEHU X TOTOBBI
MNPEJOCTABUTD SKCKJIIO3UBHBIE YCIIOBHUS 10 JIM3UHTY
Ha KOJITIOOMHT'OBBIE YCTAHOBKH, KOMILIEKCHI ['PIT —

BCIO HOMEHKJIATYPy 060pyAoBaHusa C3AO «DUIMAII.

ITOMMMO BBIMIEHA3BAHHOT'O IIPOU3BOIUTES, KOMITAHUSA

«[eXHOCTPOMJIM3NHT» YCIIENIA YCTAHOBUTh OTHOIIEHU 1

C IPYIUMU IIPOU3BOJAUTENAMU OOOPYIOBAHUSL.

BK: Ha KaKyI0 KaTEeropHuIo KJIHE€HTOB
OpHEHTHpPYeTCA Banra KOMImanusa?

P.J.: <TeEXHOCTPOUIU3UHT» INIPEJOCTABIIAET YCIIOBUSA
JUIA BBICHIEHN KATETOPHUH 3A€MIUKOB. Kirrouesple
KOHTPAIr'€HTbl IU3UHIA — KPYITHbIE KOMIIAHUU
(KOpriopanuy, XOJJAUHIU, HE3ABUCHUMbIE CEPBHCHBIE
KOMITaHMM). Hamm npenuMyInecTsa — Kpardamnime CPOKU
MOCTABKU TEXHUKU, MOOUJIBHOCTD, OIEPATUBHOCTD
B IIPUHATUN PEIIEHNI, KAYECTBO, KOHTPOJIb
COIPOBOXK/ICHU S CLICIKU, TMOKWUI UHIUBH/1YAJIbHBINA
HOAXOM K KAXKIOMY KJIIMCHTY.

BK: B kakux peruoHax <IeXHOCTPOHIHN3HHT»>
peanrusyer CBOM IIPOECKTHI?

0
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P.J.: KoMITaHUA OCYILECTB/IAET PEAIN3ALHIO
IIPOEKTOB IO Poccurickon Pepepanun. Mel padoTaeM
npeumyuiecTBeHHO ¢ AHAO, XMAO, peruoHaMu
3anagHor u Boctounoy Cubupu. B 6nnskaimmx
IUIAHAX — PEAIN3alys IPOEKTOB B cTpaHax CHI u
TaMOXXEHHOTO COI034.

BK: KakoBBbI YCJIOBHA IIPEJOCTABIAEMOIO
Bamrei koMImaHHeH JTH3HHTIa?

P.M.: DUHAHCOBBIN PECYPC, KOTOPBIH MBI
MIPEJOCTABIAEM KOHTPATEHTAM, IPEJIHA3HAYEH JIJIA
KOPITOPATUBHBIX KJIMEHTOB, TAK KAK BCE ITIOKYITATEIN
HePTEra30B0ro O60PYAOBAHUS — KPYIITHBIE KOMIIAHUH,
KOTOPBIE UMEIOT GOJIBIION OIBIT 3aKYIIOK B JAHHOM
cekrope. [To3aTOMY IEHBI'M, KOTOPBIE MBI PA3MELIAEM,
OJJHH U3 CAMBIX BBII'OIHBIX. [OIOBOE YJOPOKAHME HA
KOJITIOOHMHTOBYIO YCTAHOBKY COCTABJISIET 7%. CPOK
JIU3UHTA — OT 3 10 7 JIET.

BK: BeI THYHO MMeeTe OOJIBIIOM OIIBIT
PacoThI B (PHHAHCOBO-TU3MHIOBOM KOMIIAHHH,
00CIy;KHUBaBHUICH KIHEHTOB B CETMEHTE
He(TeraszoBoro cepBuca. A 4YTO MOKHO CKa3aTh O
JAPYI'HX WICHAX KOMaHIbI <[eXHOCTPOHIN3HHIA>?

P.J.: Bce Ton-meHemxepsl «[eXHOCTPOMIN3HIA»
MMEIOT OOJIBIION OIBIT B c(hepe (PHMHAHCOBOM
JEATE/IbBHOCTH, CTPAXOBOI'O OU3HeCa, B cpepe
JIM3UHUTOBBIX IPOAYKTOB. «[EXHOCTPOHUIUZUHI» —
YHUBEPCAJIbHAS HE3ABUCUMAsl BHEOAHKOBCKAs
JIM3UHIOBASI KOMIIAHUS, KOTOPAs IPEJOCTABIISET,
TIOMUMO (PUHAHCOBOI YCJIYTH, €IIE€ U TEXHUUYECKYIO
KOHCY/IBTAIUIO. MBI XOTUM U (POPMUPYEM TAKYIO
KOMAaH/1y, YTOOBI KAXK/IBIH €€ UIeH ObLI CIOCOOEH
MIPOKOHCY/IBTUPOBATH KJIMEHTA HE TOJIBKO I10
(PHMHAHCOBBIM, HO 1 10 TEXHUYECKHUM BOIIPOCAM.
OTMeuy, 4YTO BCE COTPYHUKH HAIIIETO KOMMEPUYECKOTIO
JENAPTAMEHTA UMEIOT TEXHUYECKOE OOPA30BAHIE,
MPAKTUYECKU BCE SBJISIOTCS BBITYCKHUKAMU
MOCKOBCKOT'O aBUAITMOHHOI'O MHCTUTYTA (MAN).
JJ1s1 yCTIENTHOM pa®OTHI U YKPEIJIEHUS TAPTHEPCKUX
oTHowmeHu KoMianusa C3A0 «PHJIMAIII> nposena
06y4YEHHE IO BCEY HOMEHKJIATYPE CBOCH IPOJYKIIMU
CHELNAIICTOB KOMMEPYECKOT'O JEMAPTAMEHTA ’
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OO0 «TeXHOCTPOUINUZUHT», O YEM CBUETENBLCTBYIOT
UMEHHBIE CEPTUPUKATHI O IPOXOXK/ICHUH Kypca
«[IpOM3BOACTBO U OOCITYKUBAHNE KOITIOOMHI'OBOTO,
430THOTO, HACOCHOTO, LIEMEHTUPOBOYHOT'O
060PYAOBAHUA K O60PYJOBAHUS JIJIST KOMILIEKCA
I'PTT>. Tak 9TO y HAC UMEIOTCS OOyYEHHBIE
COTPYAHUKHU, KOTOPBIE IPOILIH JONOTHUTETBHOE
OOyYEHHE IO NPOTrPaAMME NPEANPUATUSA-TTAPTHEPA.
TO eCTb OHU ABJIAIOTCS HE TONBKO CIEIIUATUCTAMU
I10 JIN3UHT'Y, HO ¥ UHXEHEPAMU IO HOMEHKJIATYPE,
3HAIOMIUMU ITPHUHITUTIBI PA6OTHI TEX TN MHBIX
BH/IOB OO0OPYJOBAHU A, CHOCOOHBIMU IPOBECTH
MHHH-TEH/IEP, TOHUMAIONUMHU CUTYAIIHIO HA PBIHKE
HEPTEra30BOTO CEPBUCA.

BK: Kak Bamra KOMIIaHHMA peKJIAMHPYyeET CBOH
yciayru?

P.J.: Ha Mo¥1 B317151/1, HAan601e€ 3(pPEKTUBHOMU
(OPMOI PEKIAMBI JJI1 KPYITHBIX U CPEJHUX
KOMIAHUI B CEKTOPE HEPTErA30BOI'O KOMILIIEKCA

SIBJISTIOTCST PEKOMEH/IAITU U, KOTOPBIE TIEPEIAIOTCS
U3 yCT B yCTA. TaK YTO KITUEHTHI U TAPTHEPHI,

C KOTOPBIMH MBI YK€ UMEEM OITBIT PA6OTHI, — CAMAST
JIy9IIIast PEKJIaMa JIJIsi HAC U HATIUX YCIIYT.

BK: HeCKOJIBKO €j10B Bammum
IIOTCHIHNAJIBHBIM K/IHCHTAM B 3AKIFOYCHHC
oecebl.

P.M.: MBI HaJIEEMCS, YTO, BOIIPEKU
NECCUMMUCTUYECKUM IIPOrHO3aM HEKOTOPBIX
AHAJIMTHUKOB, PBIHOK HE(PTETA30BOIO CEPBUCA
AKTHUBHO PAa3BUBAETCA U CIIPOC HA KONTIOOMHI'OBOE
060pyAOBAHNE, OOOPYAOBAHUE JIJISI TUIPOPA3PhIBA
rwtacta (TPIT) 1 BcrmoMorarenbHOe O60PyJOBAHUE
IOKA3bIBAET YCTOMYUBBIN POCT, 4 3HAYUT,
WHBECTULIMOHHBIE IIPOEKTEHI B HE(PTETA30BOM
KOMIUIEKCE TTOIb3YIOTCA U Oy YT ITOJIb30BATHCS
cnpocoM. CO CBOEN CTOPOHBI MBI T'aPAHTHPYEM
CBOUM KJIMEHTAM CTA6UJIBHOCTD, HOPAJTOYHOCTD
U KAYECTBEHHBIN pecypc. ©

" == : i

Ha chumie (creea nanpaeo): Pycaan Hzunoe (kommepueckuii oupexmop OO0 «TexHocmpouausunz»),
Eaena Jlanomenmoaéa (zenepansuulii ouperxmop C340 «PHIAMAIILL»), Anopeii Oscanrun (zenepanvuulii
oupexmop OO0 dlaxep Cepauc»), Onez Koganw (2raenwiii unicenep OO0 dlaxep Cepauc»).

Domo coenano na 13-t Medsxicoynapoonoii asicmasxe «Hegdpmo u 2as»//MIOGE-2015

OT pepgakunm «BKn»:

KomnaHus « TeXHOCTPOMNM3UHI» AIBASIETCA ABYKPATHLIM obnagatenem crneumansHom npeMmm
Intervention Technology Award B HOMUHaLMK «PUHAHCOBBIN MHCTUTYT, CNOCODCTBYOLLNIN BHEAPEHNIO

BbICOKOTEXHONOMMYHOIO HedTerasoBoro cepsuca B Poccnny.
Mpemus Gbina yupexaeHa B Hadane 2014 roga poccMnckmm oTaeneHem Accolpanmm crelmanmcTos
Mo KONTIOOUHIOBLIM TEXHONOTMSIM U BHYTPUCKBaXKUHHbLIM paboTtam (ICoTA-Poccusi).
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KomMmnnekcHoe

CTpaxoBaHue Ane

npeanpuaTn
HedTerasoBoro
KOMIJIeKca

Pycinan HTHJIOB, BULie-IPE3HICHT IO PA6OTE C
NIPESNPUATHAMH TOIUIHBHO-3HEPIeTHIECKOI'0 KOMILJIEKCA
ITAO «CAK «DHeprorapaHt»

PacTymurii MUPOBOI CIIPOC HA SHEPIOHOCUTEINA
CIIOCOOCTBYET PA3BUTHIO HE(PTETA30BOU OTPACIIH,
BHE/IPEHHUIO COBPEMEHHBIX TEXHOJIOTHH,
TO3BOJISIIONIMX ONITUMHU3HUPOBATH IIPOU3BOJICTBO U
YBEJIMYUTD NIPOU3BOAUTENBHOCTE. O4EBUTHO, UTO
JIIOOOU TEXHOJIOTUYECKUH ITPOLIECC COMPSIKEH C
OIIPEJICICHHBIMU PUCKAMU, KOTOPBIE HEBO3MOXKHO
OPEABUJICTD 1 3APAHEE UCKIIOUUTD dP(PEKT OT
UX HETATUBHOI'O BO3JEUCTBUA. IMEHHO IIO3TOMY
y2KE€ MHOT'O JIET B POCCHMM aKTUBHO IPUMEHSAETCS
CTPaXOBaHHUE.

B COBpEMEHHBIX YCIOBUAX, KOTOPBIE
XAPAKTEPUIYIOTCS ITOBBIINICHHOM
HEOIIPE/ICTIEHHOCTHIO SKOHOMUYECKUX,
HOJUTUYECKUX, TEXHUYECKUX U
OPraHU3AIMOHHBIX (DAKTOPOB, YIIPABJICHUE
PHUCKAMU IIPEJICTABISIET OUYCHb BAXKHBIN 1
3HAYMMBIN 3JIEMEHT CUCTEMBI YIIPABJICHU S
He(MTErazoBbIMU NPOEKTAMU. OCOOEHHO KOT/ja
PEYb UJET O BEAYIIEH OTPACIH CTPAHBL, KOTOPASs
T€HEPUPYET JOXO/bI TOCYJAPCTBA, IPAXK/IAH,
CMEXKHBIX OTPACJIEN U UTPAET OCHOBOIIOJIATAIONTYIO
POJIb B COLIMATIBHO-9KOHOMUYECKOM PA3BUTUN
Poccun.

COBPEMEHHBIE IIPOTPAMMBI YIIPABJICHUS
PHUCKaAMU NIPEANPUATHAI IPELIATAIOT MHOXECTBO
PELMIEHUN U METOLOB. OJJHAKO HANOOJIEE YCIIENTHBIM
U [IEJIECOOOPA3HBIM IPHU3HAH MEXAHU3M
crpaxoBanusd. ITAO «CAK «DHeprorapaHT»»
IPEAJIATAET BECHh KOMIIJIEKC CTPAXOBBIX IIPOTPAMM
JULSL IPEAIIPUATUN TOILIMBHO-3HEPIETHYECKOT'O
KOMIJIEKCA, YYUTBIBAIOMINX CIOKHOCTD
I POU3BOACTBEHHBIX IIPOLIECCOB OTPACIY,
HUCHOJIb30BAHUE JOPOTOCTOSAIIEIO OOOPYAOBAHMS,
PaboTy C BENECTBAMU U MATEPHUATIAMY,
006J1aJAI0IMMU OIIACHBIMU CBOUCTBAMH,
IPOSIBJIEHUE KOTOPBIX MOKET [IPUBECTU K
3HAYUTEIBbHBIM, 4 THOI/IA K KATACTPOPHUYECKHUM

IIOTEPSIM JIIsI KOMITAHUU.
Taxsxe CTpaxoBaHUe
BHYTPHUCKBLKUHHOI'O
reo(pu3nIEeCKOro
O60PYAOBAHUS ABJISICTCS
OJTHUM U3 CAMBIX

BOCTPEOOBAHHBIX BUJIOB,
/ MIOCKOJIBKY ITO3BOJIAET
SHEPTOTAPALT | KOMIICHCHPOBATH
MOTEHIUATbHBIE PUCKH,
KOTOPBIE TPOU3OLLIH B

PE3YALTATE IIOXKAPA, B3PbIBA, DOHTAHUPOBAHUA
CKBA’KHHBI MJIX OOPA30BaAHMS IT'PUQPOHA,
CTUXUIHBIX 6EICTBUH, U IPYTUE. [JOCTOMHCTBO
CTPAXOBBIX IPOrpamMM: 1) paCIIUPEHHOE
CTPAXOBOE ITIOKPBITHE; 2) TJOBEPUE IOC3AKA3YHKOB;
3) II0OOM NEPUO]] CTPAXOBAHUS —

OT OJJHOI'O MECAI1A IO Ioja U 60JIee.

HeCcKOMbKO NIPUMEPOB M3 ONBITA CTPAXOBAHU S

ITAO «CAK «DHeprorapant»:

- CTPOUTENBCTBO KOMIIIEKCA 10 IIOATOTOBKE,
CXKVDKEHUIO I'a32, OTrpy3ke CIIIN 1 ra30BOro
KoHieHcaTa IOxHo-Tamb6erickoro TKM 3A0
<«I'pect KOKCOXMMMOHTAX;

- CTPOUTENBCTBO CIIOPTUBHO-03/0POBUTEIBEHOIO
komIekca 3AO «BaHKOPHEPTD»;

- PabOTHI IO KAMUTATBHOMY CTPOUTEILCTBY
06bEKTA «MOHTAKHO-COOPOUYHAS IJIONIAIKA
I'APOTEXHUYECKUX COOPYKEHUI M/P
Cesepnoro Kacriust OO0 «JTYKOWJI-
HU>XXHEBOJDKCKHEPTD>.

IToauc 1A CIeuaIu3upPOBAHHOM
TEXHHKH

CHenuaau3upoOBAHHAS CAMOXO/IHAS TEXHUKA,
IIPUMEHSEMAs IPU PAOOTAX HA MECTOPOXK/ACHUAX,
MMEET PsiJ] CIENN(PUUIECKHUX PUCKOB, KOTOPbIE
HE Y BCEX CTPAXOBBIX KOMIIAHUH NOKPBIBAIOTCS
IOJIMCOM CTPaxXOBaHUs. Kak MpaBuio, o
JOTOBOPY BKJIIOYAIOTCA pyucku JTTI Ha foporax
OOIIIETO NOIB30BAHMS, ABAPUH, CTUXUITHBIE
O€/ICTBUS, IPOTUBOIPABHBIE ICUCTBUS TPETBUX
suL,. 1o BCeM OII€HKaM, PA3BEAKA 1 JOObIYA
He(MTU 6YAyT HEPEMEMATHCS HA MIEIb() U B
BocTounyio CU6HpPE, O4E€BU/JHO, YTO OCBOCHUE
HOBBIX TEDPUTOPHH C 60JIEE CIOKHBIMU
Ir€O0JIOTUYECKUMU U KITUMATUIECKHUMU YCIOBUSMU
OYZAET CONPSKEHO C JOMOTHUTETbHBIMH PUCKAMU.
ITo3TOMY BOIIPOCHI OOECIEYEHM I KAYECTBEHHOIM
CTPAXOBOU 3AIUTOU NPEATIPUATUNI
HE(PTEra30BOr0 KOMILIEKCA OYAYT BCE 6osee
AKTYaJIbHBI U BOCTPEOOBAHBL

https://www.energogarant.ru/
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«Hedhrerasz-2016» -
3HAKOBOE COObITHE
HedTerazosom oTpacnu
CTpaHbl

C 18 mo 21 ampessa 2016 roxa
B IIBK «DKCITOIIEHTP» MPOXOIHIA
16-1 MeKyHAPOAHAS BHICTABKA
«O60opyaTOBaAHHE U TEXHOJIOTHH JIJIs
HedTerazosoro komiutekca» — <Hedreras-2016»,
KOTOPAS CTAIA BA>KHEHIIHM COOBITHEM JIJIS
HedTerazosoro komiiekca Poccun.

BricTaBka 66112 OpraHn30BaHa AO «DKCIOLIEHTP»
COBMECTHO C HEMEIIKOM BBICTABOYHOM KOMIIAHUEN
«Mecce Jioccenbnopd 'M6X»> mpu NOAJEPIKKE
MuHHCTEPCTBA 9HEPTreTUKU PO, 101 MaTpOHATOM
ToOproBo-npOMBIIIICHHOM Na1aThl PO. [IpOEKT,
BXOZAIIUN B IECATKY KPYITHEMIITUX MUPOBBIX
OTPACIEBBIX BEICTABOYHBIX OPEH/IOB, 3ACTYKEHHO
OTMEYEH 3HAKAMU BCEMUPHOI aCCOITUATINU
BoIcTaBouHOU nHAYCTPpUU (UFI) 1 Poccurickoro
COI034 BBICTABOK U ApMapOK (PCBJ).

B 3TOM roay BriepBbI€ OJHOBPEMEHHO C
BEICTaBKOM <HedTeras» mo HHUITHATHBE
MHHHCTEPCTBA 3HEPreTUKH P® ObLI
opranmn3oBaH III HanuoHaIbHBIH
HedTera3zoBeri PopyM. DTH /IBA KPYITHEUIITNX
MEPONPUATHUA OTPACIH B3AUMHO JOIIOJIHUJIU APYT
JpyTa, CTaB OOHOBJIIEHHOM, e1ie 6osee 3PpHEKTUBHON
IJIOIAJKOU JIJIA B3AUMOJENCTBUA OPTAHOB BJIACTHU
M OTPACIEBBIX OO'bEIUHEHNIT, OU3HECA U HAYYHOI'O
COOOIIECTBA B PEMNEHNH CTPATETUYECKUX 33124
MOJIEPHU3AIIUHA U MTHHOBAITMOHHOI'O PA3BUTUA
TOK Poccun.

Ha nepeMoHNH O(PHUIUATIBHOTO OTKPBITHA
BbicTaBKHU «Hedreraz-2016» 3aMeCcTUTEb
MUHUCTPA 3HEPTETUKU PO KHpHiIa Moaoaunos
OTMETHIJI, YTO BBICTABKA ABJIAECTCS «3HAKOBBIM
COOBITHEM JIJISI OTPACJICH JOOBIYU U IEPEPAOOTKH,
JUI HE(PTEra30BOIO MAIMUHOCTPOEHMS,
He(PTEXMMUYECKOU IPOMBIIIICHHOCTH». OH
BBIPA3UJI YBEPEHHOCTD, UTO KOHTAKTBI B DAMKAX
BBICTABKH U (popyMa OyAyT HOALEPKAHBI
HCHOJHUTEIBHOM U 3aKOHO/IaTEIbHOMN B/IACTHIO
U MTO3BOJIAT NIPUATH HOBBIF CTUMYJI PA3BUTHIO
He(dTErazoBom OTPACIN.

IMpencenarens Komurera lrocgymel PO 1o
sHepreTuke ITasea 3aBaJIbHBIH [IOJYEPKHYII,
4TO BbICTaBKA <HedTeras-2016» mo3Bomnset
YBUJETD JIy4dIIUE JOCTUKEHNA HAYKH, TEXHUKU
U TEXHOJIOTUU B O6JIACTH U3BJICYEHUA HEPTH,
IJIyOUHBL €€ IepepadbOTKH, 3I(PPEKTUBHOCTU
HCIIOJIb30BAHM A YIVIEBOJOPOLHBIX PECYPCOB,

YTO ABJSETCS AKTYaJIbHBIM B CBETE MTOJIMTHKU
MMIOPTO3aAMEIICHHS.

ITo mHeHuIO nipeacegaresns Komurera F'ocaymor PO
10 IPUPOJHBIM PECYPCAM, HTPUPOIOTOIB30BAHUIO U
sxonoruu Bragumupa Kammua, <Hedpreras-2016»
TAKJKE JTAET OTBETHI HA TAKUE IPUOPUTETHHIE
BOIIPOCHI COBPEMEHHOCTH, KAK 9KOJIOTUYECKAS
0€30I1aCHOCTbD.
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«MacurTabHast 3KCIIO3UI S
BeIcTaBKU «Hedreraz-2016»
U COAEPKATEBHAA [IEJIOBAS
nporpamma III HanimoHaisHOIro
HedTErazoBoro popyma oyayr
1 CIIOCO6CTBOBATD AKTUBHOMY
06MeEHY MHEHUAMM I10 BOIIPOCAM
Pa3BUTUS OTPACIH, BEIPAOOTKE
3(pPEKTUBHBIX TPEAIOKECHUN, HEOOXOJUMBIX
JUIA PeAIM3AUH KAK IIEPBOOYEPEIHBIX, TAK U
JIOJITOCPOYHBIX 34/1d4, IPUMEHEHHUIO ITEPEIOBBIX
Pa3pabOTOK, U3YUECHUIO IEPEJOBBIX TEXHOIOTUH,
PaCIIUPEHUIO MEXKYHAPOJHOI'O B3aMMOBLII'OZTHOTO
COTPYAHUYECTBA», — CKA34JI JMPEKTOP JlerapTaMeHTa
CTAHKOCTPOEHUS 1 UHBECTUIITUOHHOT'O
MAaIIMHOCTPOEeHUS MuHnpomropra Poccun
Muxani IBaHOB.

-
B\

Dxcno3unuga 2016 roza

B aroM ropy B BeicTaBKe «Hedrreraz-2016» npuHsiu
yuactue 662 Beaymux 3apy6esKHbIX U POCCUHCKUX
MIPOU3BOJUTEIS U TOCTABIINKA HEPTETA30BOT'O
060PyIOBAHNUS, HEPTETA30100BIBAIOITUX
U NEPEPadATHIBAIOIUX NPEATIPUATHH,
HE(MTECEPBUCHBIX U I'€OJIOTOPA3BELOYHBIX
KOMOAaHUU U3 29 cTpaH.

Ha o6mer mromaau 58 704 KB. M 6bLIH
IPEJCTABICHBI OOOPYOBAHUE U PA3PaObOTKU
HeMTEra30BOU UHAYCTPHUH U CMEXHBIX C HEN
oTpacaen. Obmiee KOMU4YeCTBO NOCEUEHN I BBICTABKH
cocTtaBuio 25 330. Bce gHM paGOTHI BLICTABKY HA
CTEHJJAX YIACTHUKOB ILUIU IPOAYKTHUBHEIE IEJIOBBIE
MEPETOBOPEL, B KOHTPECC-3AJIAX — COAEPKATEIBHBIE
JUCKYCCHH.

KiIroueBbI€ 9KCMO3UILIUN HA BBICTABKE
copmuposanu komnanuu Kurasa, repmanuu,
CHIA. TpaJUITUOHHO GBI OPTAHU30BAHBI
KOJIJIEKTUBHBIE 9KCMO3UIINY YeXHUH U
Ouniaaaauu. UpaH 661 IPEACTABIEH HA
BBICTABKE HaliMOHAIBHON UPAHCKOM I'A30BON
komnianuen (National Iranian Gas Company). Csou
3KCIIOHATBI IPOJEMOHCTPHUPOBAIN TAKHUE TUT'AHTHI
HedTEra3oBOu MHAYCTPUH, Kak R&B Industrial
Supply Company, National Oilwell Varco, Compressor
Controls Corporation, Honeywell Process Solutions,
Jumo, Kanex-Krohne, China Petroleum Technology
& Development Corporation, Sinopec, Schneider
Electric, ABB u pyrue MUpOBBIE JTUJICPHIL.

Bo Bpemsa 0OCMOTPA 9KCITO3ULIUU MUHUCTD
sHepreTuky PO Anekcanap HOBaK /1271 BBICOKYIO
OIIEHKY BBICTABKE, OTMETHUB, 4TO «HedTeras-2016»
MOKA34J14, <4TO Y HAC JEUCTBUTEIBHO €CTh MHOTO
060PYyIOBAHUA POCCUIICKOTO IPOU3BOJCTBA,
KOTOPOE IO KAYECTBY HE YCTYIIAET MHOCTPAHHOMY>.

Poccnnckyio 4acTh 3KCIO3UIUU IIPEACTABUIIA
381 komnaHwus. CBOU CTEH/IBI IIPOJEMOHCTPHUPOBAIN
K4K HAIITMOHAJIbHBIE HE(PTEra30/100bIBAIONINE
NPEANPUATHSA, TAK U IPOU3BOJUTEIN OOOPYAOBAHUA
U (PUPMBI, OKA3BIBAIOIINE CEPBUCHBIE YCITYTH.

Cpeny y4aCTHUKOB — «['a31pom», «<I'a3nnpom
ABTOMaTU3AL US>, <TaTHEPTH», «<TpaHCHEPTDH>,
«I'pybHas MeTamnyprudyeckas komnanus» (TMK)



Y MHOTHUE JJPYyT'HE KPYIIHBIE SHEPTETUYECKUE U
MAIIMHOCTPOUTENBHBIE KOMIIAHUL

VHHOBAlIMOHHBIE IPOEKTHI U TEXHOJIOTUH
IPOJIEMOHCTPHUPOBAIN HHHOBAITHOHHEBIH
neHTp «CKOIKOBO» M CHOMPCKOE OT/IeIEHHE
POCCHHCKOM aKaJeMHH HAyK. Taxxke Ha
BBICTABKE ObUIN C(POPMUPOBAHBI KOJLJIEKTHBHEIE
3KCIIO3MITHH KOMITAHUU, BXOJANIUX B COCTAB
rocxkopnopanui <Pocrex» u <PocaTom.

AKTHBHO Pa3BHUBAIONIUECH TEMATUUECKUE
pa3aensl cABromarudanuia u KHUID,
«DIeKTpoosdOopymOoBaHHuE st HE(DTErazoBoro
KOMILZIEKCA» IPEJIOKUIIN YYACTHUKAM
UHTEPECHBIE DEIIECHUS.

B paMKax BBICTABKH OblJIa OPIraHU30BAaHA PAbOTa
MH(pOPMALTMOHHOTO LieHTpa «HedTeras».

LleHTp NpPOBEJI NPECC-TYP AJIS )KYPHAITHUCTOB
MO 3KCHO3UIUU BBICTABKU C IPE3EHTAIIUEN
OTEUYECTBEHHOTO U 32PYOEKHOIO OO0OPYAOBAHUA U
TEXHOJIOrUI. Ha TeppuTOpry NH(HPOPMAITUOHHOTO
LEHTPA IPOILIHN IPECC-KOHPEPEHITUN KOMITAHUH
«XonauHr KabenbHbI AstbsgHC», 3AO HIT
«Hedprecepsucnpuoop», OO0 T/ «BOJIAH», INT
Russia. IIpesentanyu nposenan OO0 dlepmckas
KOMIIAHUA HE(PTAHOTO MAITHUHOCTPOEHU A,
AK «O3HA», OO0 «Munyoucu dnektpuk (PYC),
3A0 «CrnierinanpHble TeXHOMOTUM», OO0 «BTC-
HNuBect», RockwellAutomation.

CaMble BAXKHBIE U MHTEPECHBIE COOBITUA BBICTABKUA
OCBEIAJIVCH B €KE€JHEBHOM O(DHITHAIBHOM
HHQOOPMAITHOHHOM OI0J/IJIET€HE BRICTABKH
O&G Business.Daily.

XOTeNOCh 6Bl BBIPA3UTh O1ATOAPHOCTD
CIIOHCOPAM M MAPTHEPAM BBICTABKH
«Hedrreras-2016». Cpenu Hux: R&B INDUSTRIAL
SUPPLY COMPANY; o(pHIInaJIbHBIN TAPTHED
BBICTABKM — I'pynina komanuii SLC; crioHcop
perucrpanuu BeICTaBku — OO0 «HTA-TIpom»;
CIIOHCODP BedepHeETo npuema — AO «Taprun»;
CIIOHCOPBI pazzenos — 'EA, I'pyniia KOMITAaHUA
«Aprocw», I'pynna komnanun «<Komura», I'pyrina
YTII3, 3A0 <HOPPEKCHUM PVYC», Kypranxummar,
OO0 «FICTK», OO0 «KOSUN HEDOTEMAIII»,

OOO HIIII «<BYPUHTEX», ITAO «HedTeaBTOMATHUKA»
U napTHepH! BbICTaBKU — BARTEC, COMPRESSOR
CONTROLS CORPORATION, Swagelok Poccus,
AO «DHeproman, I'pynna kommnanul UMC, 3280,
B3PBIBO3AIIUITIEHHOI'O 000PY/I0BAHUSA «TOpaITEX>,
3AO «TekkHOY», 3AO «TPOM NHXHUHUPUHT>,
KoMIipeccopHbii 3a80J KOCMA, OOO «b+P
IIpOMBIIIJIEHHAS AaBTOMATH3a11UsI», «HIOKOraBa
Bnexrpux CHI», OO0 dIpocodT-CUCTEMBI»,
OO0 JICH», OO0 «T[T <HKM3» (OO0 «<HKM3-
I'pynir), OO0 «Toprosbiii JJom «BDJIAH»,

OO0 «UDTA», ITAO OM3. ©

L

Ne 2 (056) Uions/ June 2016 87

<
'
=
I
S
e
/M
<
<
S
x
6]
ol
63|
z
o
2




C3A0 «PUIMAIIIL>
HA I'TABHOM BBICTABKe Poccuu

Bosboi nHTEpeC y NoceTuTeNe u
AKCIIOHEHTOB BbICTaBKU «Hedreras-2016» BbI3BATIO
obopynosanue npousBoAcTBa C3AO «DUIMAIII»,
3KCIIOHMPOBABIICECHI HA OTKPBITOM MJIOIIAJKE.

C3AO «PHUJIMAIII> crienaau3upyeTcs Ha
pa3paboTKe ¥ NPOU3BOACTBE KOJATIOOMHIOBBIX
KOMIIJIIEKCOB (KOJITIOOWMHTIOBAs, HACOCHAS U
430THAas1 yCTAHOBKM), KOMIIIEKCOB A1 I'PIT, a Takxe
060PYAOBAHUSA AJI BHYTPUCKBAXKUHHBIX PA6OT U
CTUMYJIMPOBAHUS IPUTOKA.

IIpeanpusaTre OCYILIECTBIIAET IIOIHbIIN
LIUKJI CO3ZJAHUS OOOPYJOBAHUSA JJIS
BBICOKOTEXHOJIOIT'MYHOI'O HE(PTETra30BOI'O CEPBUCA:
Pa3paboTKy U MOCTAHOBKY HA IIPOU3BOACTBO,
BBIITYCK, CEPBUCHOE OOCIYKMBAHUE U TOATOTOBKY
OOCIIYKHUBAIOMIETO IEPCOHANA.

C3A0 «PHIMAII» ABIAETCA BEAYIIUM
Ha TeppuTOpUU ENUHOTO 9KOHOMHYECKOTO
OPOCTPAHCTBA HPOU3BOJUTEIIEM JTAHHOT'O TUIIA
060pPYyIOBAHUSL.

32 NATHAAATHIETHAN IEPUOL AEATETBHOCTH
OBbLIO pa3pabOTaHO, IPOU3BEAECHO U
BHEJIPEHO B 9KCILIYATAUIO 60Jee 350 eUHUI]L
BBICOKOTEXHOJIOT'MYHOI'O O6OPYTOBAHUSL.

Koamioounzoeasn
ycmanoexka MK30T-50
maAdNCen020 Kaacca
ObLa npedcmaesnena é
paoouem nonoxcenuu.

Ycmanoexa
CMoOHmMuposana na
8bICOKONPOXOOUMOM
waccu — 10x10.

Maicc. msazoeoe ycuaue
unICeKmopa —

36 200 kz*c. Tuamemp
I'T-0050,8mm.
Emxocms y3na
HAMOMKU NO360AAEm
pazmecmums

I'T 38,1 mm—7000m,
44,45 mm — 5500 .m,
50,8 mm — 3800 .m.

Yemanoexa ynueepcansua. C ee nOMOULBI0 MONCHO EbINOTHAMS WUPOUAtimUuli cnexmp
paoom na camwix 21y00KUX CKEANCUHAX — OM 2e0PHUIUUECKUX UCC1e008AHULL 00
KOMI0OOUH208020 Oypenus.

A P E[‘ IH_I’— ' || .~ Hacocnas
- | EJI L | ycmanoexa H2501
'Em ") ' | npeonaznauena onsn
; 3aKauKu PastuunsLX

MUnoe Heuoxocmei

6 CK8adicuny npu

2uopopa3spuviee

HePPmMAHBLX U 2A308bLX

naacmos 6 cocmaee

|r Komnaexca, a maxice
I e o | ol et L IS aA6MmoOHOMHOZO

| 0 e 24 | ==3- npoeedenus pabom
_gaud” - . no npomsiexe

CK8ANCUH,

2uoponeckocmpyii-

HOUL 00pabomKe

nPu3aootinoi

30HbL U ONPeccosKe

CK8AJICUH.
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Il HaymoHanbHbINA
HedTerazosbiit hopym

19-21 anpest 2016 roga B MOCKBE COCTOSIIICS
I HarinoHaNbHBIA HE(PTEra30BbIH (POPYM COBMECTHO
C KPYIIHEHNIIEN OTPACIEBON
BBICTABKOM «Hedreraz-2016».

B padore (popyma NpuHsIIN
y4aCTHE PYyKOBOJUTENN U
OPECTABUTENIHN IPABUTENBCTBA
Poccurickor denepanyu,
CyO'beKTOB Poccurickon
Denepanmy, (pejepaIbHBIX OPraHOB
HICITIOJTHUTEIBHOM BJIACTH, OI3HECA,
HAYYHBIX U OOIIECTBEHHBIX OPTAHU3ALIUI.

Henosas nporpamma III HartmoHagasHOTro
HePTETa30BOro (hOpPyMa BKJIIOYATIA B €O
17 ny1eHapHBIX CECCUI, HA KOTOPBIX BBICTYIIUIN
6oee 100 ciukepos. Ero padoTy ocseniaio 6onee
350 )KypPHATUCTOB U3 BEAYIITUX JIETIOBBIX U OTPACIEBBIX
CMU, Brmro4as 18 TeeKaHaIoB.

CHCTEMHBIN OAXOJ, KJTIOYEBBIX IKCIIEPTOB
HeTEra3zoBOM OTPACIIU TO3BOINII OOECIIEYUTD
BBICOKHH YPOBEHD AUCKYCCUI U IPEACTABUTD 10 UX
UTOT'aM NPEJIOKEHUS, OOBEKTHBHO BOCTPEOOBAHHDBIE
CErofiHsA NPU (POPMHUPOBAHNH SHEPTETUYECKON
MOJIMTUKH.

DOpPYM OTKPBUIA IIJIEHAPHAA CECCUSA
JIpOPBIBHBIE TEXHOJIOTHH H He(DTEra3oBoe
MAIIHHOCTPOEHHE: HHHOBAIITHMOHHBIH
IIOTEHIITHAJL, HMIIOPTO3AMEIEHHUE U JIOKATH3AI 1A
IIPOU3BOACTB>.

B paMKax IUCKYCCUH 3AMECTUTEIb MUHHUCTPA
sHepreTuky PO Kupuiia MoaoamoB [OYEPKHYIL,
41O POPMAT IIPOBEICHUS (POPYMA BMECTE C BBICTABKOI
«Hedreras-2016» O3BOAET HE TOIBKO OOCY/IUTh
npo6iembl TOK, HO 1 yBUAETD, YTO [I€/IACTCS HA
NPEANIPUITUAX OTPACIH, COMU3UTh IOTPEOUTENEN
U ITIOCTABUIMKOB, HAUTU 3(PPEKTUBHBIN CIIOCOO NX
B3aUMO/ICUCTBHSI.

CHHUKEPAMM IVIEHAPHOM CECCUU TAKXKE CTAIN
AupexTop JenapramMmeHTa CTAHKOCTPOEHUA U
MHBECTUIIMOHHOI'O MAIIMHOCTPOEHNUA MUHUCTEPCTBA
IIPOMBIIIJIEHHOCTH U TOProBiay PO Muxani VIBaHOB;
npesugeHT komannu Shneider Electric B Poccun
u CHI' ’Kagn-JIyu Crasy; jupekrop JenapraMmeHTa
TEXHOJIOTUYECKHX NAPTHEPCTB U UMIIOPTO34AMEIICHUSA
ITAO Jaznpom HedTh» Cepreit ApXUIIOB;
HUCTIOTHUTENIBHBIN fupeKkTop SAP B CHI' HaTanusa
ITapMEHOBA; 3aMECTUTEIIb JUPEKTOPA JCTIAPTAMEHTA
10 JIOKAJIN3AIIUHY TEXHUKU U TexXHOoI0Tur OAO «HK
«Pocned 1> Banepysa bBaHHUKOBA.

B 2TOT %€ IEHD B pAMKaX IIPOrpaMMbl (popyMa

C Y4aCTHEM IIEPBOTI'O 3AMECTUTEIISI MUHUCTPA
sHepreTuku PO Astekces Tekcepa coCTOsICA
HHBECTHITHOHHBI¥F cCAMMHUT «Poccuiicku TOK
HAa MHPOBOM PBIHKE KAITHTAJIA>.

Taxoke B IIEPBBI IEHb paOOTHI (popyMa
OOJIBIION MHTEPEC BbI3BA/IA IVIEHAPHA S CECCHA
«DKOHOMHYECKHE MOJeTH B (huCcKaTbHAA
cucreMa He(hTerazoBoi OTPaCIN: PIHOIHAS
3@ GEeKTHBHOCTH Y COITHATBHBIEC CTHMYJIBI>,
KOTOPYIO IIPOBEJI 3aMECTUTE/Ib MUHHUCTPA SHEPIETUKU
P® Kupniaia MoIoamos.

B pamkax gucKyccuH «IlereBass MOZEIb PhIHKA
ra3a» y4aCTHUKHU O6CY/IUIN pe(POPMUPOBAHME
I'a30BOI'O PBIHKA, B TOM YHCJIE IMOCPAINU3ALINIO
OIITOBBIX 1I€H HA I'a3, 62JIAHC I'A30BOI'0O PbIHKA,
pasBUTHUE OUPIKEBONU TOPT'OBJIN, (POPMHUPOBAHUE
PENPE3EHTATUBHBIX OUPKEBBIX 1 BHEOUPIKEBBIX
UHJIUKATOPOB.

Taxske B IEPBBIN IEHb (POPYMaA COCTOSITIUCH
MIAHEJIBHA CECCUS 10 BOIIPOCAM AHAIN3A U
MIPOTHO3UPOBAHUS HE(PTETA30BBIX PHIHKOB; KPYTVIBIH
CTOJI 110 KaJJPOBOMY ITIOTEHIIUAJIY OTPAC/IN U CEMHHAP
110 UHHOBAIIMOHHBIM METOJAM PA0OTHI (PUHAHCOBO-
3KOHOMMUYECKHUX CITY>KO KOMITAHUI.

Bropoii eHb paboTe! (hOPyMa OTKPBUICS IMTABHOH
IIEHAPHOH cecCueH <POCCHA U IIEHTPHI
JHEPIreTHIECKOTI'O BIMSAHHA: JUBEPCHMUKAIH S
B YCJIOBHAX JKE€CTKOM KOHKYpPEHIIUN»>. B Hetl
IPUHSAINA YYACTUE 3AMECTUTEIIb IIPEACENATESL
paBUTENbCTBA PO Apkaguii JIBOPKOBUY, MUHUCTP
sHepreTuku PO Anexcanp HoBak, MUHUCTP HEPTHU U
T'OPHOI IIPOMBIIIJIEHHOCTU BeHeCyaJ1bl DYyI0XUO [EJIb
IMuno, npesugenT ITAO JIYKOMJI> Barut AeKnepos,
npesuaeHT POCCUIICKOrO COI034 IIPOMBIIIIEHHHUKOB U
npeanpuHuMaresien Anexkcanap Hloxul, npe3ujeHT
arenTcTsa Platts IMosken JJumnon XaTdep u
npesugeHT [TAO AHK «bamrHe 1> Anekcanap Kopcuk.
OCHOBHOM TEMOM JIMCKYCCUHU CTAIA CUTYAIUA HA
I06a7IBHOM HE(PTAHOM PBIHKE.

I1o OKOHYAaHMH IVIABHOM IVIEHAPHOU CECCUU
cocTosiach KoH(epeHusa «PazpadoTKa
TPYSHOU3BJICKACMBIX H HETPATHITHOHHBIX
YIIEBOZOPOJOB: B YCIOBHAX IICHOBOM
TYpPOYJIEHTHOCTH>.

Tak>ke BO BTOPOH JIEHb Pa60THI (popyma
IIPOBEJIA PAOOTY JIe/IeraTsl KOH(EPEeHITH K
«Pa3BHTHE TPAHCIOPTHOH HH(PPACTPYKTYPBI
TOK: CTPYKTYpPHBIE€ H3MEHEHH A H HOBBIC
JIOTHCTHY€CKHE BO3MOXKHOCTHD.

B 3TOT IeHB TAKKE COCTOSITNCh KOH(PEPEHITHH
1o He(prenepepadboTKE U HEPTEXUMUY; 3aKYITOYHOMN
JIEATENIBHOCTU B OTPACIH; IO UH(POPMALTUOHHBIM
U IH(PPOBLIM TEXHOJIOTHUAM; KPYIJIBIA CTOJ O
MEPCIEKTUBAX PA3BUTHA HE(PTETA30BOI'O CEPBUCA.
Taxoke MPONLIO MEPBOE 3ACENAHNUE COBETA BETEPAHOB
He@PTEra30BOM OTPACIN NpU MuHaHEPro Poccun
U BCTPEYA CO CTYAEHTAMU C y9aCTUEM MUHHCTPA
sHepreTuku PO Anexkcanapa Hosaxka.

Tpernii f1ens popyma CTal JHEM PaAOOTEI
POCCHICKO-KHTAMCKOI'O CAMMHTA
«CoTpyaHHIECTBO B chepe HHBECTHITHI 1
TEXHOJIOTHH JJ11 HedTera3zoBoi OTPACIIH», ’
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MOZAEPATOPOM 1-1 INIEHAPHOU CECCUU KOTOPOI'O
BBICTYTIWJI 3AMECTUTEIb MUHUCTPA SHEPTETUKU PO
Kupwuiiin Monoauos.

V4aCTHHUKAMU CAMMUTA CTAINA IPEACTABUTEIN
koMnaHur «I'pancHedTh», <HOBATOK>, KUTANUCKUX
U POCCUHICKUX OU3HEC-CTPYKTYP, AaHATTUTUUIECKHUX
KoMNaHuI Poccun u Kutas, KOTOpBIE B 1IEJIOM
COIIJIMCh BO MHEHUU, YTO B CJIOKUBITUXCSA
TF€ONOMUTUYECKUX U SKOHOMUYECKUX YCIOBUAX
COTPYAHUYECTBO C KMTaeM B MHBECTUITUOHHOU c(pepe
MIPUOOPETAET OCOOYIO 3HAUUMOCTb.

3HAYHUMBIM MEPOIPUATUEM CAMMUTA CTAJI KPYTJIBIH
cron <Hedrerazossrii BPUKC: HHBECTHIIHH,
TEXHOJIOTHH U HOBBIEC IIAPTHEPCKHE
BO3MOXKHOCTH». KHTAMICKO-POCCHHFICKHH
ceMHHAP ObLJI HOCBALIEH JIA3€PHBIM TEXHOJIOTUAM JJIs
HEPTEra30BOTO KOMILJIEKCA.

B pamkax HanimoHaapHOIro He(pTerazoBoro (popyma
MUHHCTP HPOMBIIIEHHOCTH 1 TOProsiau PO JleHuc
MaHTYpPOB IIPOBEJI 3aCeJaHne MeXBEIOMCTBEHHON
paboYeN IPyNITbl 1O CHUKEHHUIO 3aBUCUMOCTH
POCCUHICKOTO TOIUIMBHO-3HEPTETUYECKOT'O KOMILIEKCA
OT UMIIOPTA OOOPYAOBAHUSA, KOMILIEKTYIOIINUX U
34MACHBIX YaCTEN, YCIYT (PabOT) THOCTPAHHBIX
KOMIAHUI U UCTIOJIb30BAHUA THOCTPAHHOI'O
MIPOTrPAMMHOIO OOECTIEYEHNA, A TAKIKE IO PA3BUTUIO
HedTerazoBoro KoMIuiekca Poccurickon @eepanuu.

OOBEAUHEHNE ABYX 3HAYUMBIX JIJIS1 POCCUHMCKOT'O
TOK MeponpusaTuil — MEXYHAPOAHOM BBICTABKH
«Hedrerasz-2016» u 1l HarinoHaIBHOTO HEPTETa30BOTO
(popyma — aJ10, IIO OLIEHKE ITPO(PECCUOHATBHOI'O
COOOIIECTBA, BECOMBIN CUHEPIE€THUYECKUI 9(D(PEKT.

B 0gHOM 13 CBOUX MHTEPBBIO HA (DOPYyME MUHUCTD
sHepreTuku Poccnn Anexcanap HoBak nNog4YepKHYIL:
«T'akon (popMaT O3BOJISIET HE TOJIBKO OOCYX/1ATh
TEKYIIHE BOIIPOCHI HA TAHEIBHBIX JUCKYCCUAX,

HO U 1A€T BO3MOKHOCTD YBUJETD JOCTHKEHU,
KOTOPBIE CYIIECTBYIOT HA CETOAHAIIHUN IEHDb

B 9TOH 06JIACTH», «3AKII0YATH COITIAMIEHUA 10
MOCTABKAM OOOPYAOBAHUA, TEXHOJIOIUA U TAK JIAJIEE.
[TnomagKa «DKCIOLEHTPA» A0COIIOTHO NOAXOAUT JJIs1
poBeseHUs (POPYMa U BBICTABKU. EC/IN TakoU popmar
CTAHET TPAAUILUEN, MBI OYZIEM TOJIBKO PAJbI>.

Cnepnyromas, 17-1 Mex1yHapOHasl BEICTABKA
«Hedreras-2017> nponger B LIBK «DkcnionieHTp» €
17 no 20 anipesa 2017 ropa. <Hedrerasz-2017» yxe
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MOJIYYHJI O(PULINAJIBHYIO ITOAAECPKKY MUHHUCTEPCTBA
sHepreTuku PO. ©

Caitr BoIcTaBKH: http:// www.neftegaz-expo.ru/
IIpecc-meHTp AO <DKCIIOLLEHTP>

70-1 MexayHapoaHan
MONoJe)XHaf Hay4YHaf
Konq)egenuun «Hedtb
mras-2016»

B nepuog ¢ 18 mo 20 arpens 2016 roga B PTY
HedTH Hraza (HUY) nmenu U.M. I'yOKkmnHA
IIPOILIA FOOIEHASA, 70-1 MeKTyHapOTHA A
MOJIOAEKHAA HAyIHAasA KOH(epeHITHA
«HedTs 1 ras - 2016>, mpuypouenHas k I11
HammnoHnaasHOMY He(dTerazosomy popymy.

B 2016 roay B KOH(EPEHIINH IIPUH LI YIACTHE
o6osee 1500 CTyIeHTOB, ACITHPAHTOB, MOJIOZBIX
Y4Y€HBHIX, CIIEIHAJTHUCTOB, HIIKOJITbHUKOB H3

213 0O0pa30oBaTEIbHBIX YIPEKJECHUH H
OTPACJIEBHIX OPraHHu3anuH PoccHu U Apyrux
CTpaH.

KoHpepeHnysa npoxoansia Ipy NOAJEPKKE
MUHHCTEPCTBA OOPA30BAHMA U HAYKU PO,
Munucrepcrsa aHepreTuku PO, MuHucrepcrsa
MNPUPOAHBIX PECYPCOB U 9KONM0ruu PO, Toproso-
IIPOMBIILIJIEHHOI 1aJ1aThl PO, POCCUICKOIO 1a30BOr0O
OOMIeCTBA.

OrnameHnueM NPUBETCTBEHHBIX OOPAIEHU OT
3aMECTUTEIA IIPECEAATENSA IIPABUTENLCTBA PD
Apxajus JJBOPKOBAYA U MUHHUCTPA OOPA30BAHUA U
Hayku Poccurickon ®egepanmu Imurpusd JInBanosa
KOH(EPEHIIUIO OTKPBUI IPOPEKTOP IO HAYIHOI paboTe
['YOKMHCKOI'O YHUBEPCUTETA, IPOPECCOP ATEKCAHIP
Mypazgos.

«KaueCcTBEHHAs U COBPEMEHHAA IOATOTOBKA
KaJIPOB /I KJIIOYEBBIX OTPACJIEN ITPOMBIIUIEHHOCTH
JO/KHA BHECTU PEMIAIOIINA BKJIAJ, B MOJEPHU3AIAIO
Y MHHOBAIIMOHHOE PA3BUTHE HEPTETA30BOI'O
KOMILIEKCA Poccnu, pemmTs BONIPOC BHEAPEHHU A
KOHKYPEHTOCIIOCOOHBIX OTEYECTBEHHBIX TEXHOJIOT UM
B IIPOU3BOJICTBO OOOPYIOBAHUA IS HYXK/]
NPEIPHUATUAI, OCBOEHU HOBBIX TPYAHOAOCTYITHBIX
YIVIEBOAOPOJHBIX pecypcosB. C
3TOM LENBIO €KETOAHO, BOT YK€ Ha
nporsxenuun 70 e, PIY nedptu
urasa (HNY) umenn

N.M.TyOGKH1HA CTAHOBUTCS OJHOU
| u3 KPYIHENIIUNX IJIOIMIAJIOK, T/IE
COBUPAIOTCA CTYAEHTHI BEAYIINX
BY30B CTPAHBI, MOJIOZIBbIE YYEHDBIE
U CIIELTUATUCTBI OTPACIIN [T
O6CYXIEHHUS AKTYAJIbHBIX
Ipo6IIEM U HATIPABJIICHUH
Pa3BUTUA TOILJIMBHO-
3HEPreTUYECKOIO KOMIUIEKCA», —
OTMEYEHO B OOPAIIEHNM APKA/IUA
JBOpKOBHYA.

IIpuBeTCTBHE OT MUHUCTPA



sHepreTuku PO Anexkcanapa Hosaka oriacuii
Jupekrop JlenapramMeHTa aAMUHUCTPATUBHON U
3aKOHOIIPOEKTHOM paboTel MuHaHEpPro Poccun
Bnagumup CMUPHOB.

IIpOorpaMMHYIO Y4aCThb IVIEHAPHOI'O 3aCEAAHUA
JoKnIaaoM «Poccust 6114, ECTh U OyIET BEAYILLIEH
HEPTAHOU IEPKABOM» OTKPBUI NPe3UeHT COI034
HeTEra3zonpoMbILICHHUKOB Poccuu l'enHaguit
HImans.

C IpUBETCTBEHHBIMU CJIOBAMU K YYAdCTHUKAM,
TOCTAM U OPIdHU3ATOPAM KOH(MEPEHITUN OOPATUIUCH
npexcenaresb Komurera locygapcrseHHOM JyMbl 1TO
sHepreTuke [TaBes 3aBanbHbIN, IPENCENATENb KOHIIEPHA
«Ienm» B Poccnn OnuBbe JIazap v JUPEKTOP IO
nepconany «Ilmombep:ke» Poccus u LienTpanbHas A3us
Arngbia Kapumos.

InenHapHoe 3aceaHue NPOLO/LKUIIOCH
BBICTYILIEHUEM pekTopa PI'Y nedru nraza (HUY)
umeHu M. Ty6kuHa, npodeccopa Bukropa
MapTBIHOB4, B KOTOPOM ObLId OTMEYEHA 3HAYUMOCTD
MPOBEICHUA ITOAOOHBIX MEPOIIPUATHH U
HEOOXOUMOCTB AATTBHEUIIEN TONYIAPHU3ALUN HAYKH B
MOJIOJIE’KHOM CpeJIE.

«B mepBy10 ouepenb HE(PTEra30Bad
OTPAC/Ib CTAJIKMBAETCS C OTCYTCTBUEM
BBICOKOKBATM(PULIMPOBAHHBIX KA/JPOB, CIIOCOOHBIX
CO3/1aBATh 3TU (COBPEMEHHBIE, KOHKYPEHTOCIIOCOOHBIE.
— IIpuM. aBT.) TEXHOIOIMK. Ha ceroqHanmHmum 4eHb
WHBECTHUIIUH B YEJIOBEUECKUU KATTUTAJI BBIXOIAT HA
TIEPBBIN IVIAH», — OTMETWJI HAYAJIbHUK JlernapraMenTa
ITAO d"agnpom» ITasen KpbLioB, KOTOPBIX B CBOEM
BBICTYIIEHUH OCBETHJI OCHOBHBIE HAIIPABJICHUA
HAYYHBIX UCCJIEJJOBAHUI JJI PEMIEHNUS IIPUOPUTETHBIX
3aa4 [TAO d'agnpom».

C IOKJIaJIOM O IMPOIr'PAMMAX ITOBBIIIEHUA
KBAIU(PUKALIUHU U ITIPOPECCUOHAIBHOI'O OOYICHUSI
MOJIOJBIX CIIEIIUAIUCTOB, pEaInu3yeMbIX B [TAO

JTYKOWJI>, BBICTYITHII HAYaIbHUK JlenapTaMmenTa

koMnaHuu IOpuri [TMXTOBHUKOB.

ITenapHoOe 3aceTlaHNUE 3aBEPITNIOCH JJOKIAOM
Hay4HOro pykosoauresa UITHI PAH, akagemuka
Anaronua JIMUTPUEBCKOI'O O NIEPCIIEKTUBAX PA3BUTUA
He@TEra3oBOM HAYKU U IIPAKTHUKH.

CBOM IPUBETCTBEHHBIEC OOPAIIICHUS B 4/1pEC
YY4CTHUKOB ¥ OPI'dHU32TOPOB KOH(PEPEHIINU TAKXKE
HAIIPABUIN IPE3UAECHT TOProBO-IIPOMBIIIIEHHOM
nanatel PO Cepreit KaTblpyH, pyKOBOAWUTEDb
KomureTa 1o 3aHepreTU4eCKOM MOJIMTUKE U
sHeproaddexrusHocTU PCIITT Barut AsleKepos,
pykosoguTenb PeepasbHOro AareHTCTBA HAyYHBIX
opranusanui Muxana KOTIOKOB, UCTIOJITHUTEJILHBIN
JAUPEKTOP KOMITAHUH «CaxaInuH DHEPIKK> PoMan
Jankos, renepanbHbir AUpekTop ITAO «TatnedTh>
Hawme Marazos, npe3uzieHT OAO «AK «TpaHcHedTh»
Hukomnai1 Tokapes.

SBIAACH OMHUM U3 KPYITHEHUIITNX MEPOIIPUATHI B
cpepe HedTEra30BOro OOPa30BaAHMS, KOH(PEPCHI U
«Hedb 1 ra3 — 2016» 66112 BBIOPAHA TIIOITA/IKOM TSI
MOJBEIEHNA UTOIOB KOHKypca Munanepro Poccun
JIy4dmmii no npopeccun» Cpeid COTPYIHUKOB
OTPACJIEBLIX By30B. Harpa/ibl 13 pyK MUHHACTPA
sHepreTuxku Poccurickor epepanuu AJeKkcaHapa
Hosaxka nnonyuuinn:

* NPOPEKTOP IO HAy4YHOM paboTe PI'Y nedru u
raza (HMY) umenu ML.M. I'y6kuHa, ipogeccop
Anekcanap MypajioB B HOMUHALIMU <[ IpopeKkTop
He@PTEra30BOI0 By3a»,

e JI€KaH (pAKY/IBTETA UHKCHEPHON MEXAHUKHU
PI'Y nedptu urasa (HUY) umenu .M. I'yOkmHa,
npodeccop Anekcanap IIpeiracs B HOMUHALIUN
<JlekaH (pakynsTreTa HEPTEra30B0I0 NPOPUIIL»;

* npodeccop YXTUHCKOI'O rOCYAapCTBEHHOTO
TEXHUYECKOI'o yHUuBepcuTeTa MIrops BEIKOB B
HOMHHAUMU «COTPYAHUK By3a B OOJIACTU CO3[aHUA
MAaIIUH 1 000pyoBaHus 1711 TOK»,

* npogeccop HalmmoHaIbHOTO UCCIETOBATEIBCKOTO
TOMCKOT'O NOJTUTEXHUYECKOT'O YHUBEPCUTETA
OMunusa IBaHYMHA B HOMHUHAITUH
«HedTerazoxuMmmk»,

e 3aBeAyIomuUN Kadeaport TIOMEHCKOTO
UH/IYCTPHAJILHOIO YHUBepcuTeTa Bepa Ilnenkuna
B HOMHUHAIMU «COTPYAHHUK By3a B OOIACTH
3KOHOMUKU U (pUHAHCOB TOK»;

e 3aBeAyomun kadeapori YOUMCKOro
rOCYJapPCTBEHHOI'O HE(PTAHOI'O TEXHUYECKOT'O
YHUBEpcUTETA ANIEKCaHP BepEBKUH B
HOMHHALMU «CIIEUAINCT IO ABTOMATU3ALIUN
TEXHOJIOTUUECKUX POIIECCOB TOK;

* npogeccop KazaHCKOro HAITMOHAIBHOTO
UCCIIEZ0BATE/ILCKOT'O TEXHOJIOIMYECKOTO
yHUBepcurera Panca AXMeabaHOBA B HOMUHALIUY
«PyKOBOZHUTENB HAyYHO-UCCIIEJOBATENBCKUX PA6OT
TOK>»;

*  JUPEKTOP MHCTUTYTA HEPTU U raza CUOUPCKOTO
enepaIbHOIO YHUBEPCUTETA, TPOPECCOP
Hukomnai JIOB)KEHKO B HOMHUHALIUU «McCiieqoBaTeib
HOBBIX MAaTEPUATIOB I TOK»;

e 3aBeaylomun tadoparopucii PI'V nedptu nrasa
(HWNY) nmenu U.M. I'ybkuna IOpuii lybuHOB B *
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HOMUHAUMHU «COTPYAHUK 1abopaTopun TOK»;

e 3aseayromui Kapeapoit YUMCKOTo
TrOCYZapPCTBEHHOT'O HEPTAHOI'O TEXHUYECKOTO
yHuBepcurera IOpuii 3eirmad B HOMUHALIUU
«[Ipenogaparesb AUCHUILINH HE(PTETA30BOTIO
npopuIs»,

e Beaymui nHxkeHep PI'V nepru uraza (HIY) numenu
M.M.Ty6xnna Pycinan @aTXyTANHOB B HOMUHAIIUH
«JITPOEKTUPOBIIUK OOBEKTOB TOK».

B 2016 roxy B paMKax KOH(DEPCHITHH BIICPBBIC ObLIA
NPOBEZEHA «BCTPEUYA O€3 TAJICTYKOB», B IIPOLIECCE
KOTOPOH Y Y44CTHHUKOB OblJId BO3MOKHOCTD 32/14Th
JIIO60M THTEPECYIOMTUI X BOIIPOC PYKOBOJUTESAM
HEPTETA30BbIX KOMITAHUI U MUHHUCTEPCTB.
MonepupoBa BCTpedy NPOPEKTOP MO HAYYHOU paboTe
['YOKMHCKOI'O YHUBEPCUTETA ATIEKCAHIP MypasioB.

CoracHO IPOrpamMmme, padoTa KOH(PEPEHIITNNU
MPOJOJIKMIIACH IO 13 OCHOBHBIM CEKIJMOHHbBIM
3aceaHusIM. Beero B TeueHue 1By X JHEN 6bLII0
3acrymaHo 6osee 800 HAyYHBIX PAOOT IO
23 TeMaTUYECKUM HAIIPABJICHUAM. DKCIIEPTHbBIE
KOMUCCHH IO KAXKJJOMY U3 HAIIPABJICHUI OTMETUIIN
POCT UHTEPECA MOJIOJEKHU K BEJJICHUIO HAyYHON
JIEATENILHOCTU 1 MOBBIIIEHUE YPOBHSA IPOPAO6OTKH
NPEACTABIEHHBIX PA0OT B LIEJIOM.

Bo BTOpOI¥1 IeHb KOH(PEPEHITUU COCTOSIICSA
O4YHBIN 3TaIl | BCeEpOoCCHIICKOro KOHKypca Ha
JIy4HIee CTYAEHIECKOE HAYYHOE OObETUHEHHNE
He@TErazoBoy orpaciu Poccruu, Ha KOTOPOM CBOH
MPOEKTHI NPEACTABUIN IOOEANUTEIN 3A09HOTO
3rana — 10 Jy4Ymmx KOMaH/ By30B CTPaHbL COIVIACHO
MOJIOKEHUIO O KOHKYPCE, CTYJIEHYECKHE HAYYHBIE
06’ bEIMHEHN S JJO/DKHBI ObLIN IOATOTOBUTB IIPOEKT
10 MTHHOBALIMOHHOMY Pa3BUTHIO TOIIMBHO-
IHEPIrETUYECKOIO KOMILIEKCA Pecriybnrku Kppim.

B nipeCcTaBIEHHBIX HA KOHKYPC PA00TaX CTYAEHTHI

MONBITAJIUCH PACKPBITh SHEPTIETUYECKUH ITOTEHITAAIT

PETHMOHA U ITPOJAEMOHCTPHPOBAIA BO3MOXKHOCTD

CO3/IaHM S SHEPI'OHE3ABUCHUMOI'O CyO'bEeKTd. PAaGOTEI

KACaJIMCh HE TOJIBKO CO3/JdHU MHHOBALIMOHHBIX

TEXHOJIOTUH U IIPOU3BOJCTB, HO M1 BO3MOXKHOCTU

UCIIOIb30BAHUSA CYHIECTBYIOIINX S3HEPIETUYECKUX

PE3EPBOB, AHAJIM34 COLIMAJIBHO-3KOHOMHUYECKOTO

adpekra oT ux peanuzanun. KOHKypCHYIO KOMUCCHUIO

OYHOI'O 3TAIA BO3IVIAB/IAJIN 3AMECTUTEDL IUPEKTOPA

JenapramenTta Munsnepro Poccun Cepreri AGhIIIEB U

MIEPBBIA 3aMECTUTEIL MUHHCTPA TOIUIMBA U SHEPI€TUKH

Pecnty6nuku Kpeim Bagum bestnk. ClIOHCOPOM KOHKYPCa

Ha JIy4lIee CTYACHYECKOE HAYYHOE OObeJMHEHNE

BBICTYIINIIO OAO AK «I'paHCHE(DTD».

HarpasxeHue npu3epos, 1o0eInTeNeH KOH(pepeHIIU
1 KOHKypCa cocTosiiock 20 anpertst 2016 roga Ha
rrona ke I HaronanabHoro Hedrera3zoBoro popyma
B IIBK «OKCHOLEHTP». Y4aCTHUKOB KOH(PEPEHIINH,
3aHABIINX BTOPBIEC U TPETHU IIPU3OBBIC MECTA,
HarpaxJaim gupekrop JemapraMmeHTa MUH3HEPro
Poccnm Bnagumup CMupHOB 1 pekTop PT'Y nedry
raza (H1Y) numenu .M. I'y6krHA BUKTOp MapTBIHOB.
Kommnanwus Halliburton yupeguna ciennaabHble
NPU3BI 34 JIyYIIHE MOJIOAEKHDBIE HAYYHbIE PAOOTDI
10 HAIIPABJIEHHUIO Pa60Thl KOMIAHUHN. O0na1aTeIeEM
IVIABHOI'O IIPU34 OT KOMITAHUH — ICHEKHOI'O I'PAHTA —
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crana cryaeHTka 'ybknHckoro ynusepcurera Onbra
Popmuesa. ITobeguTesnsam KOH(MEPEHITUU ObUIH
BPYYEHBI IUIIJIOMBI I CTENIEHU U IIEHHBIE ITPU3BIL.
3aKJIIOYUTENBHBIM MEPOIIPHUATHUEM CTAJIA
HedOpMaJIbHASA BCTPEYa MUHUCTPA SHEPIETUKHU
Poccurickort ®epepannu Anekcanapa Hosaka
C y4aCTHUKAMM KOHpepeHIIMU. B ee nporiecce
OBLJI TOJIO;KUTEJIBHO PEIIEH BONPOC CO3JAHUS
KOOPAMHAIIMOHHOI'O MOJIOJIEZKHOI'O COBETA
HedTera3zoBoi oTpacan Poccru, B COCTAB KOTOPOT'O
BOIILJIM IPE/ICTABUTENH 45 By30B U 4 HE(PTEra30BbIX
KOMITAHUM CTPAHLL ©

B Yhumckom HechTtaHom
YHUBEpCHUTETE 00CcyaAnnu
cepBUCHbIe yCnyru

B io0bIue HethTH

B Vipe 12 mas 2016 roga mporiia MEKBY30BCKasl
HAY4YHO-TEXHUYECKAA KOH(PEPEHIIM A, OPrAHU30BAHHAS
HE(PTECEPBUCHBIM XOJJUHIOM «[aprUH» COBMECTHO C
VYTHTY. Ha meponpusiTHe ObUIN NPHUIIANIEHBI CTYICHTBI,
ACTIUPAHTBI ¥ MOJIO/IBIE CHIELIUAIUCTLL, BCETO B HEM
NPUHAJIO yyacThe 6onee 200 9eIoBeK.

Lles1b pOBEAEHUA KOH(PEPEHITUH — BLISBICHUE
MEPCHEKTUBHBIX HAYYHBIX UJIEH U MOJIOJBIX
CHELHNATIUCTOB B C(hepe HEPTECEPBUCHBIX TEXHOJIOTU,
TAKUX KaK OypeHHE HE(PTIHBIX U I'A30BbIX CKBAKMH,
PEMOHT CKBAKHH, IIPOU3BOACTBO HEPTETA30BOT'O
0b6opyioBaHUsA U ITpodee. He MeHee BaXKHBIM SIBJISETCS
MIPHUBJIEYEHUE MOJIOJEKHU K PEMIEHUIO KOHKPETHBIX
MPaKTUYECKUX 33/134.

Kondepennusa komnanuu «laprum u YTHTY
MIPOILIA Y2KE B TPETUI Pa3, B ITOM I'OZly OHA
MIPHOOPENA CTATYC MEXKBY30BCKOM. PadoTa 6b11a
OPraHU30BAHA IO 5 CEKIMAM: <[ IpON3BOACTBO?,
«DKOHOMUKA U MEHEPKMEHT>, «HOBBIE TEXHOJIOTUN
B HE(PTECEPBUCAX>, «OXpaHa TPYJA U SKOJIOT U,
«KoMmMmepLusa 1 MapKETHHI». Kpome 3TOro, y4aCTHUKOB
JKJIAJI KEHC-TYPHUP C PEMIEHHUEM AKTYaJIbHBIX BOIIPOCOB
He(PTECEPBUCHOIO OM3HECA HA IPUMEPE KOMITAHUN
«Taprun», a TAKXKE MaCTEP-KJIACCHI €€ PYKOBOAUTEIIEN.

— MBI BO3y1araeM 60JIbIINE HAJIEK/IbI Ha
BBIITYCKHUKOB U CTYyAeHTOB Y HTYV, TlepBbIM, TOMHUMO
KOHKYPEHTOCIIOCOOHOM 3aPILIATHL, ITPETATAEM
OT/IMYHYIO NIEPCTIEKTUBY JJI JAJIbHEMINETO PA3BUTHUA,
BTOPBIM — UMEHHBIE CTUIIEH/INN, — CKA34JI T€EHEPAJIbHBINA
JUPEKTOP I'PYIIIbI KOMIAHUI «Taprun» Kamuib
3aKHPOB.

JlydmuMm cTyaeHTaM Y(PHUMCKOI'O I'OCYIapCTBEHHOI'O
HEPTAHOIO TEXHUYECKOT'O YHUBEPCUTETA HA
KOH(PEPEHIINU PYKOBO/ICTBO KOMITAHHHU «IapruH»
BPY4YHJIO 5 CEPTU(MUKATOB HA IIOJTYYECHUE UMEHHONU
CTHUINEHIUN. B OyiyIieM KOJIMYECTBO MMEHHBIX
CTHUIEHIUATOB INIAHUPYETCS YBETUYHUTD.

B pabore KoH(pEPEHIIUN IPUHSAIN YIACTUE HE
TOJIBKO Y(PUMIIBI — CPEU 3AABUBIINXCS C pAOOTAMU
Ha CEKIIUU CTYAEHTBI POCCUHCKOIO IOCyapCTBEHHOIO
yHUBepcuTeTa HepTu 1 raza um. .M. I'yoknnHa (MOCKBQ)
1 TIOMEHCKOT'O MUHYCTPUAIBHOI'O YHUBEPCUTETA.



XXII HayuHo-
npaKTHYecKas
KoH¢epenyuna «Hosasn
reothnsnyeckan
TEXHMKA U TeXHONMOrumn
ANA pelieHnn 3agay
HedhTerazoBbiX 1
CepPBUCHbIX KOMNAHUIN

B Ve 25 mast 2016 roga mpomnura XXII
HayuHo-nipakTryeckas KoHpepenusa «<Hosas
reo(pusndecKas TEXHUKA U TEXHOJIOT MU JJIs
penieHns 3a71a4 HE(PTEra30BbIX U CEPBUCHBIX
KOMMaHUI». KoH(pepeH1us IpOXoJUIa B pAMKAX
Poccuiickoro He(PTEra3oxXuMMUUIECKOro hopyma
U 106MIENHOI, XXV MeX/1yHAPOJHOM BEICTABKH
«'a3. Hedpte. Texuomoruu — 2016». OpraHuzaropom
KOH(PEPEHIIUHU BBICTYITHJI T€O(PU3NIECKUI
kyacrep «KBanr», cosganubiil B 2014 rony npu
COJEUCTBUU MUHUCTEPCTBA IPOMBIIIEHHOCTHA
Y MTHHOBAIIMOHHOM NOJIMTHUKU Pecrybiinkn
BanrkopToCTaH. B NOArOTOBKE U NPOBEJEHUH
MEPONPUATHS IPUHSIN YIACTHE BaIKUPCKOE
otaeneHue EBpo-A31MaTCKOro reo(pu3nydecKkoro
obmecTsa (BO EATO), Accoynanys HAy4YHO-
TEXHUYECKOI'O U JIEJIOBOTO COTPYAHHUYECTBA 1O
reo(pU3nIeCKUM UCCIEAOBAHUAM U PA0OOTAM B
ckBaknHaxX (AMC), HekoMMepUecKkoe OObEeJUHEHNE
OTEYECTBEHHBIX CEPBUCHBIX KOMITAHUH
«CorozHedrerazcepsuc», OAO HITP Jeodpusnka» u
OAO HITIT BHUUTHC.

K pab6oTe KoH(pepEHITUN OB IIPUBJICYEH HTUPOKUI
KPYT CIIEITUATTUCTOB-HEPTAHUKOB U CIIEIJUATUCTOB
U3 CMEKHBIX C FeO(PU3UKONA BULOB CEPBUCA
(6ypenune, I'PIT, KPC, THKT, Mmexo6b14a 1 Ap.). JJnanor
reo(PU3UKOB C HEPTAHUKAMHU U CIIELTUATUCTAMU
CEPBUCA HA CEKUAX KOH(PEPEHIINH, IPE3EHTALUAX,
KPYIJIBIX CTONIAX, BBICTABOYHBIX CTEH/AX TO3BOINII
JIY4III€ TIOHATh BO3MOKHOCTU HOBBIX 3(P(PEKTUBHBIX
POCCHUIICKUX TEXHOJIOTUU, HAUTHU B3ANMOBBITI'OJHbIE
(POPMBI COTPYJHUYECTBA.

B xoH(depeH1nu npuHaau ygacrue 230
CIIELMAINCTOB U3 70 opranuszanuii Poccuu,

Kurasg, Kazaxcrana u benapycu. CepBUCHBIE
KOMIAHWUH ObLIA IIPEACTABIEHBI CIIELTUAIUCTAMH
OAO «bamHedTereopusnkar, OAO
dlepmuedrereodusrkar, OAO «Taprun», OAO
JrazgnpoMHedTh-HOSI0pbCKHEDTErA3reO(PUHKA»,
OO0 JIUTL T'eopuzura», OAO
«bamB3peIBTEXHONIOINN», OO0 «YHUBEPCAI-
CepBuc», 3A0 <Imannpomreopusnkar,

OO0 dOranckHePTereopusnkar, OAO
«KoranpiMHePTereodpusnkar, OO0 «Dpak I[Ipo
NuxnHupuHr», OO0 drasnpomreopecypc» U ap.

IMpousBoguTenc reo(pu3nIeCKON TEXHUKH,
ob6opynosanus I'PIT, THKT 1 TEXHOIOTHUH
npeacrasisin: OAO HITO Jeodusnkar, OAO
HIIIT BHUMUTUC, OT'YII «BHHUNA», OOO «HogTek

Pt

fork
X b:
s
Sheraton
Ik

HOBBIE TeXHOoNoruw», 'YI1 MU «Ypanl'eo», 3AO
«MCnpubdop-M» (Ilckos), OAO d'eoTpon» (TIOMEHB),
I'pynma ®U (MuHCK), 3AO «DimukoM», OO0 HITD
dTakep», OO0 dIIpomnepdoparop», OOO HITO
«CorosHedrerazcepsuc», Huandingenergyservices
(Kurait), TOO «BaTbelcreopuscepBrc» U Jp.

Hedranbie kommanuu OAO «CypryTHedTeras»,
ITAO BamuedTh>, ['TIO «benopycHep 1>, OO0
«Jlykoin-Ilepmb» 1 OOO «JIykom MHXUHUPUHT»
OBLIIU IPEACTABJICHBI CIIEIIUATUCTAMU B OOIACTHU
re0JIOTUH, 6y pEHU, JOOBIYH U PA3PAOOTKU
MECTOPOX/IECHUN.

B xos1e KOH(EPEHII-3a1a OblJIA PA3BEPHYTA
BBICTABKA IPUOOPHOU TPOAYKIIUH IPEATPUATUN
reo(PU3NYECKOro Knacrepa «KBaHT».

Ha niieHapHOM 3aCE€JaHUU U JIBYX CEKITUAX
«[eononorus. bypeHue CKBaXUH» U «/106b14a.
PeMOHT CKBA:KUH» OBLIIO 3AC/IYIIAHO 34 JOKIAA.

C npuseTCcTBUAMU BrICTYHUIU B.A. TleTpoB, *
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HAYaJIbHUK OT/IE€/14 TOIIJIMBHO-9HEPI€TUYECKOI'O U
XUMHUKO-TEXHOJIOI'MYECKOT'O KOMIVIEKCOB MUHIIpOMA
Pecnry6iinky BamkopTOCTaH, COBETHUK NIPE3UIECHTA
TOproBO-NPOMBIIIICHHON NI4Tkl BamkopTacTaHa
J.M. 3akupos u nnpesugeHT AUC PA. Banuy/ivg.

OTKPBLI KOH(PEPEHITUIO JOKIAI0M «POCCUHCKUT
reo(pU3nIEeCKUN PBIHOK HA TyTU KOHCONMUJALINHA U
HMIOPTOBBITECHEHM D> B.B. JIanTes, npeacenaTenb
KOOPJUHAILIMOHHOI'O COBETA '€O(PUZUIECKOTO
Kkiacrepa «<KpanT». OH IPOAHAIU3UPOBA
COBPEMEHHBIN ITAI PA3BUTHS OTEYECTBEHHOM
reoU3UKU U AKIIEHTUPOBAJI BHUMAHHE
Ha JaJIbHEUIIEN JUBEPCU(PUKALTUU CHEPDI
MPE/IJIATACMBIX YCJIYT B CETMEHTAX PhIHKA ['PTT,
I'HKT, LWD u menbda. B goknagax BT [lepenabiruaa
(OAO HIIIT BHUUTHUC), B.B. Bepecnesa (OAO HITD
«eoprsnkar) 6bLI IPEJICTABIEH IMUPOKUUA 0O30D
HOCJIEAHUX PA3PA6OTOK BEAYIINX OTEUECTBEHHBIX
IPpUOOPOCTPOUTENBHBIX KOMIIAHUH 1O
UMIIOPTO3AMEIIEHUIO B 00JIACTU I'€O(PU3UKU.

HoBas oTe4eCTBEHHAS XAU-TEK-TEXHUKA
u TexHosiorus aist Tpr3, MWD, LWD u LWP,
MoHuTopuHra KMH 6bu1a npecrasiena
UHTEPECHBIMU JOKIAIAMHU CIIEIIUATIICTOB
PAa3IMYHBIX KOMIIAHHWI.
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Bobmor nHTEPEC BBI3BAIHN JOKIA/AbI I10 TEXHUKE
u Texnosioruu I'PIT, MTPITu I'HKT. B 3Ty HOBYIO
JUIA TEO(PU3UKOB C(pepy OHU3HECA CTAIN AKTUBHO
BTOPIraTbCs KAK CEPBUCHBIE, TAK U IPUOOPOCTPO-
UTEJIbHBIE T€O(PU3NYECKHE KOMITAHUN. O COBMECTHBIX
PaboTax B 3TOM O6JACTH PACCKA3AIN CIIELIUATUCTBI
I'pynmsr @M/ 1 OOO «HoBTeK HOBBIE TEXHOTIOTUNY.

B Vibe Hauano paboTy COBMECTHOE IPENIIPUATUE
atux komnanu OO0 «CUT TEK» 1o cOopke u
npousBoACTBY B Poccum o6opynosanms I'PIT-THKT.
Crienqnanmucter OO0 «Ppak [Ipo MHXUHUPHHT>
NPEJCTABUIN AHAJIMTUYECKHUH JOKIAJ, O CUTYAL N
Ha oTevecTBeHHOM phIHKe ['PIT, MTPITu I'HKT. ITo ux
JaHHBIM 00'beMBI TPOCTOro I'PIT 1 oco6enHO MI'PIT
OyayT K 2020 rogy pacTy, OJHAKO CyIIECTBYIOLICE
060pyAOBAHHUE (PJIOTOB BEIPAOOTAJIO CBOM PECYPC, U
CTAJIU NIPOABIATHCA IIPU3HAKU BO3MOKHOI'O TAZIEHU A
06'’beMa pabOT M3-32 U3HOLUIECHHOCTH OOOPYZAOBAHSL.

B paMmkax KOH(pepeHIUN Pa60TAI1a MOJIOJEKHAS
CEKIMA. B HEN IPUHAIN YYACTHUE ACTIUPAHTHI,
MOJIOJBIE MPETIOAABATENH, CTYAEHTBI 4-X U 5-X KYPCOB
VYIHTY u BamI'V. beuio 3acaymaHo 20 JOKJIA0B B
061aCTU HEPTETA30BOM I'€OJIOI'UH U T'€O(PHU3UKU.
Jurinomamu AVIC HarpaxxeHsbl ['ybHA3
AmuHeBa, DMma Muxariinosa (YITHTVY), Aprem
ITapunos, Mapar I'asizos 1 Unppap Kanagpun
(bamr'y).

B 1es1o0M MOXKHO KOHCTATHPOBATD, YTO
POCCUHICKUI IeO(PU3NYECKHI KOMIIJIEKC
YCIIENTHO IPEOIOJIEI TPYAHOCTH IIEPEXOJHOIO
[IEPHO/IA B SKOHOMHUKE U BCTYIIUII B (pasy
YCTOUYUBOT'O Pa3BUTUA. [10 6ONBITUHCTBY
BUJIOB I'€O(PU3NYECKON TEXHUKU U TEXHOJIOTUN
CO3/JaHBI U CEPUITHO IPOU3BO/ATCS
POCCHUHCKAA Xal-TEK-AIApaTypa U
06OpYIOBAHUE.

Koudepenyuna
«KonTioomnr.
FPI. MuBecTMM
M ynpaBneHue
HedhTerazoBbiMm
AKTUBAMM»

Komnanuu Newfolk, C3AO «DPUJIMAIIl» u BypoBas
KOMIaHUs «[OPU3OHTHI» 25—26 Mast 2016 rosia
IPOBENU BO JIbBOBE KOH(PEPEHIIUIO IO KOJITIOOUHTY
u I'PIL

V4aCTHHUKAMU JIbBOBCKOH KOH(DEPEHITUHN CTAIN
PYKOBOAUTEN U TOII-MEHEPKEPDI BEAYIIUX
MEXIYHAPOAHBIX U YKPAUHCKUX OTPACIIEBBIX
KOMITaHHI. Bostee 86 rocTeit MEPOIIPUSITHS B TCIYCHUE
JIBYX JHEI OOCYK AT BO3MOXHOCTH BHEIPEHU S
COBPEMEHHBIX TEXHOJIOTUH CHAOOMHI'A, KOITIOOUHTI A
u I'PIT Ha HEPTEra30/J06BIBAIOIINX NPEATIPUATHIX
YKpauHBL

CHOHCOpaMH KOH(DEPEHITNHU BBICTYIININ BypoBas



KoM1aHus JTopusonTer U C3A0 «PHUIMAII>.

CBOMM OIIBITOM U HAPAOOTKAMH MOJE/IUINUCH
PEJICTABUTEIN CAMBIX KPYIIHBIX B benapycu
CEPBUCHBIX U IPOU3BOJCTBEHHBIX NPEANIPUATHHI —
C3A0 «PUIMAII> u TocyaapCTBEHHOIO
IPOU3BOACTBEHHOI'O OO'bEIUHEHUS «BEIOPYCHEDTD.
B 4aCTHOCTH, 6BLJIO IPEACTABIEHO KOITIOOUMHIOBOE
060PYJOBAHUE JIETKOT'O, CPEJHETO U TAXKEIOTO
KJIACCA 11 CKBAKUH PA3HOU ITTyOUHBI U CJIOKHOCTH,
060PYJOBAHUE JJIs1 YBETUUYEHU S IIPUTOKA U
OYHCTKU CKBAXKUH OT IIponmnanTa rocue I'PIT,
ob60pygoBaHue s ocymecTsiaeHus [PIT. « P IMAIIT>
IPOJEMOHCTPUPOBA HAJTMYHE ITOJTHOTO CIIEKTPA
CaMOT'0 HEOOXOAUMOIO OOOPYAOBAHUSA /I
JIOOBIBAIOIINX U CEPBUCHBIX KOMITAHUI.

l'enepanbubiil supexkTop OO0 «HayuHo-
TEXHUYECKOE MPEATIPUATHUE «BypOBas TEXHHUKA»
Buranuiit BUTpuk o6paTiia BHUMAaHUE HA AKTYAJIbHBIA
JUISL GOIBIINHCTBA JOOBIBAIOIINX KOMIIAHUH BOIIPOC —

BO3MOXHOCTH p36OTI)I C UICTOINCHHBIMH CKBA’KHMHAMMU.

[To ero MHEHHUIO, PENIEHUEM B 3TOU CUTYAIITUH MOXET
CTaTh IPUMEHEHUE TEXHOJIIOTUU KyCTOBOI'O Oy pPEHUS
CKBAKMH, PaAUaAIBHOTO 6ypenus u I'PIT.

OpHUM U3 NPEAIPUATUHI, KOTOPOE PA3JenaiaeT
3Ty TOUKY 3PDEHUSA U yKE BEIOPAJIO KypC Ha
CYHIECTBEHHOE YBEJIMYEHUE JOOBIYN I'a3a, CTAJIA
camas KpynHasd B YKPAWHE ra30J00bIBAIONM A
KOMITAHHUA — «YKprasnoo6erda» (YII). Ee pykoBOgUTEIb
Oner ITpOXOPEHKO NPUITIACUIT 3AUHTEPECOBAHHBIE
KOMIIAHHH y4aCTBOBATD B TEHAECPAX, AHOHCUPOBAHHBIX
B VI'I, Ha IPEIOCTABJIEHYE YCIYT 10 OOECIICYEHHIO
I'PIL. TTo ero cyoBaM, padoTa CEPBUCHBIX KOMITAHUNA
¢ VI/] NOIOKUTENBHO OTPA3UTCA M HA YACTHBIX
ra3000bIBAIOIINX KOMIIAHUIX, KOTOPBIM OYZET
HAMHOTO IIPOIIE U JENIEBJIE 3aKOHTPAKTOBATD
IIOCTOAHHO padoTaromue Ha YKpaune ¢roTsl I'PITL

Y4aCTHHUKAMU U JOKJIAJIUKAMHU KOH(PEPEHIITNNU
CTAJIA IIPEACTABUTENIN KPYITHENIIINX MEXTYHAPOAHBIX
CEPBUCHBIX KOMNaHUN — Weatherford, Shlumberger,
Katt, Endevour, a Tak>xe npejcraBuTesn JIbBBOBCKOU
06JIACTHOM ajMUHHUCTpanuu. Ha mepornpusatuun
MIPHUCYTCTBOBAJIN PYKOBOAWUTEN X HAYYHbBIE
coTpygHuku ITonrasckoro u MBano-®paHKOBCKOIO
YHHUBEPCUTETOB, YbH BBINYCKHUKHA B OCHOBHOM
U TIOTIOJIHAIOT PsA/Ibl MHXEHEPHOI'O COCTABA
HETEra30BbIX KOMIIAHUN YKPAUHBL.

VKpauny NpeCTABIIAIN JTAIEPDI HEPTETra30BOIO
CEKTOPA — KOMITAHUH «YKPrazgooeidyar, <[ OpU30HThD,
«Pernon», ITOK, INI'HK, CKC, PEC, OOO
«HedrerasmonTtax», 'K «Kapat», OO0 «PoMupeT»,
OOO HI «TexHONOrUs1», YKpanHCKas BypoBas
Komnanwus, Triskel Energy LTD u ap.

Konpepenuus, OpraHu30BaHHAA
KOHCYJIBTAIJMOHHBIM LICHTPOM «HbIO(OJIK>, cTa1a
TUIOMIA/TKOM /1151 OOMEHA OIBITOM, OH6CYKACHU S
BO3HUKAIOMUX TPYJHOCTEN B pabOTE HA CIIOKHBIX
Y4aACTKAX, IIOUCKA BO3MOXHOCTEN JIJISI COTPYJHUYECTBA
U TIOCTPOEHUS CTPATETHUU PA3BUTHS OTpaACIn. ©

AHJpe¥r 3aKPEeBCKHI, KOHCYJIBTAIHOHHBIN neHTp <Hprodoak»
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MnaTtMHOBLIM CNOHCOP

Poccuiickan HedTerazosast
TexHuyeckasi KoHdbepeHuus RIS
U BbicTaBka SPE

24-26 okTabpsa 2016 | MockBa, Poccus

3onoTou cnoHcop

Peructpauusa oTtkpbita go 10 oktadpsa 2016 e R P LW

KoHdepeHUuusa

- MMneHapHbIe U NMaHenbHbie ceccuu

- 22 TeXHU4YecKue ceccumn

- Kpyrnbie cTonl

: CI‘IE‘L[MBJ’!bHEIFI CeCCHMa MOonoabix CneunvanncCToe
- PermoHanbHbIM KOHKYPC CTYAeHYeCcKux pador

30MOTON CNOHCOp

BbicTaBKa
He ynycTtuTe CBOM LWAHC - NPUCOEAUHANTECH K Ingepam 30M0TOil CNOHCOP
oTpacnu! NoapoBHOCTH = HA CanuTe MEepPOonNpPUATKHS

3a gononHMTensHoW MHopMaumed, NoManyncra, obpawanTecs K Mapun ro @r

Tuwkoeoif: russianoilandgas@spe.org; mtishkova@spe.org.
Ten.: +7 (495) 268-04-54

www.spe.org/events/rptc/2016



AHKeTa XypHana

«Bpemsa konTioOuHra. Bpemsa 'Pln»
Coiled Tubing Times Questionnaire

PecrioHaeHTaM OBLTH IIPEAI0KEHBI CIEAYIOIIHE BOIIPOCHI:

B xaxom pezuone (pezuonax) pabomaem Bauia KOMnanua?
Kaxue cospemerrbie mexHonio2uu Heghme2a3osozo cepeica ucnonu3yomcea Ha Bauem
npeonpuamuu?
Kaxue mexnonozuu naarnupyeme ucnons306ams 8 0yoyuem?
Tpumensaem au Bauia KOMNarus KOamoOUH208bLe MEeXHOSI02UL?
Konmirobunzosoie ycmarosku Kaxux npou3sooumeneti ucnoas3yem Bauwia komnanusi?
Kaxue xonmiobunzo6bie mexHonozuu Haubosee 60CmpebosaHL 8 pe2uone (-ax)
npoeseoerusn pabom Bawerl komnanuu?
Tpumenaem nu Bawa xomnanus mexrnonozuro I'Pl1?7
O6opyoosarniue ons nposederus I Pl kaxux npousgooumeneti ucnons3yem Bauia
Komnarua?
Karue euowot I'PI1 3¢pgpercmuenol na ckeaxcurax Bauiezo pezuonars
. Kaxue mexnonozuu ITHIT aenaromcs, no Bawemy MHeHU0, Hauboiee aKxniyaibHolMi Ha
Ce200HAUMHULL OCHb?
11. Kaxue sbicorxue mexHona02uu Heghme2asosozo cepsuca 0y0ym 80cmpedosarvL 8
onuxcatiweri (5—10 1em) nepcnexmiuee?
12. Kaxue ceamenmot pOCCULICKO20 Hegphme2a306020 CePBUCA CINOMIKHYIUCH C HAUOOJILUUUMU
npoénemamu 8 CBA3U C CKMOPATILHBIMU CAHKUUAMU?
13. Kax usmeHumucs 6 COBPeMeHHbIX YC0BUAX NOOX00bL Hehme2a30CepeUucHbLX KOMNAHULL
K 1npuobpemeHuro 00po2ocmosau ezo 000PYo0o8aHUA?
14. O xaxux mexnono2uax Hegmezazosoezo cepeuca Bam xomenocs Ob. npouecniv 8
acyprane «Bpems konmoounza. Bpema I'PI1»?
15. B xaxux Hanpasareruax, no Baulemy MHeruro, #ypHary credyem pacutupums
memamu1eckoe noje?

N~

AR

Sb SN

The following questions were asked:

In which region(s) does your Company operate?

Which up-to-date oilfield service technologies are used in)your Compan)?

Which technologies do you plan to use in the future?

Does your Company use coiled tubing technologies?

Coiled tubing units of which manufacturers does your Company utilizes?

Which coiled tubing technologies are in demand within the area of your Company’s activity?

Does your Company use hydraulic fracturing technology?

Hydraulic fracturing equipment of which manufacturers does your Company utilize?

Which hydraulic fracturing types are effective in your region?

10. In your opinion, which EOR technologies are of vital imporiance today?

11. Which bigh-tech oilfield service technologies will be in demand in the near term (5—10
years)?

12. Which segments of the Russian oil and gas service faced the most serious problems due to the
sectoral sanctions?

13. How do oil and gas service companies change their approaches of purchasing expensive
equipment under current conditions?

14. About which oil and gas service technologies would you like to read in Coiled Tubing Times
Journal? Hydraulic Fracturing Times

15. In what directions, in your opinion, should the Journal expand its topics? ‘}

O o AWM A B~
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AHKeTa )XypHana «Bpems kontTio6uHra. Bpemsa lPl»

Coiled Tubing Times Questionnaire

JemaxkuH IIaBea CTaHHUCIABOBUY,
HAYATIGHUK UeXA MEeXHOI02UMECKUX DAdom,
00O «TazpaC-PemCepsuc» —

00O JJlenunozopckPemCepeuc»

1. B Boaro-YpajabCKOM PETHUOHE.

2. OrpaHu4eHHE BBICOTHI TpemuH npu I'PIT;

MTI'PIT; azotno-niennsbiii 'PIT n BCKO (BOII3)

uzp.

MTIPIL

Ha.

C3A0 «OMIMAIII», S&S.

Ha.

C3A0 «PUJIMAIIl», Stewart & Stevenson.

9. Bce Buapbl.

10. Bce Trexnonoruu I'PIT.

11. MT'PI1, a3oTHO-TIEHHBIE ['PIT.

12.TPIT Ha ciiaHIax U meabgde.

13. PeHTAa6€MBbHO IPOBOAUTD KATUTAIBHBIIN
PEMOHT.

14. Hosble Texnonoruu B I'PIT; Mogennposanue
nporeccoB KI'PIT ¢ KONTIOOUMHIOM.

15. TIporpaMmbl MOAEIUPOBAHUA ITPOLIECCOB
I'PIT, KI'PT1, BOII3 1 BCKO
(B TH. C KOJITIOOMHIOM).

© N oV A

Monous AHTOH CepreeBHuY, 3aMeCnumeslsb
HauarvHuKa ceseproti sxcneouruu no I'HKT,
OO0 dasnpom zeopecypc»,
11D Kybanwveeogpusura»

1. BAHAO.

2. TUCna T'HKT; ycTaHOBKA IAKEPOB C
KJIAITaHAMU-OTCceKaTeassMu BHyTpu HKT;,
NPOMBIBKH ITpu ABIT/I.

INeppopanus Ha THKT.

a.

C3A0 «dDUIMAII>.

I'C Ha 'HKT, IpOMBIBK4, OCBOCHHE.

Ha.

DTHU pabOTHI IPOBOAUT KOMITAHU S
JIlmromMbepxe».

9. Bonpmeo6bremusble I'PIT.

10.T'PIT, PBII, I'TIIT.

11. TUC na THKT, IIBP na 'HKT, PBIT ¢ THKT.
12.—

13. -

14. -

15. -

® N OV WA

KooOen Auapert HukoixaeBHY, HAUANLHUK
yuacmxa ITHIT YTTHPuPC, 20¢)0apcmeernHoe
nPouU3B00CMeeHHoe 00seOUHeHIe
«benopycregpmao»

1. B Pecnybnuke benapyce, B POCCUIICKONI
depepanuu.

2. PajpunanbHOE BCKPBITHUE ILJIACTOB,
MHOTOCTaAuNHbINA ['PIT, KOTTIOOMHTOBOE
oypeHue.
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Pavel Demakin, Head of Process Operations
Department, TagraS-RemService, LLC —
LeninogorskRemService, LLC
1. InVolga-Ural Region.

2. Fracture height limitation during hydraulic
fracturing; multi-stage fracturing; nitrogen-foam
fracturing; high-volume acid and foam treatments,
etc.

Multi-stage fracturing.

Yes.

FIDMASH and S&S.

Yes.

FIDMASH and Stewart & Stevenson.

9. All types.

10. All hydraulic fracturing technologies.

11. Multi-stage fracturing and nitrogen-foam fracturing
operations.

12. Shale and offshore hydraulic fracturing.

13. They cut the costs of well workover operations.

14. About new hydraulic fracturing technologies and
simulation of coiled tubing acid fracturing processes.

15. It should cover topics connected with software

simulators of hydraulic fracturing, acid fracturing,

high-volume acid and foam treatments (including

those with coiled tubing application).

O N OV

Anton Dolbnya, Deputy Head, North Coiled
Tubing Company, Gazprom georesource, LLC, PF
Kubangeophysics
1. In the Yamal-Nenets Autonomous District.

2. CTlogging; setting of packers equipped with safety

valves inside the production tubing; well cleanout

operation under conditions of abnormally high

formation pressure.

CT perforation.

Yes.

FIDMASH.

CT logging, well cleanout and stimulation operations.

Yes.

These operations are performed for us by

Schlumberger.

9. High-volume hydraulic fracturing operations.

10. Hydraulic fracturing, radial drilling and hydraulic jet
perforation operations.

11. CT logging, CT radial drilling and CT perforation
operations.

12. -

13. -

14. -

15. -

0O N OV

Andrey Kobets, Site Supervisor, EOR and Weil
Workover Deparitment, Belorusneft
1. In the Republic of Belarus and Russian Federation.
2. Radial drilling, multi-stage fracturing and coiled
tubing drilling.
3. Multi-stage fracturing and radial drilling



AHKeTa )XypHana «Bpems kontTio6uHra. Bpemsa lPl»

Coiled Tubing Times Questionnaire

MTIPII, PBIL

Ha.

C3A0 «OHIMAIII>.

PBIT, I'PIT 1 MT'PII c ucniosnib3oBanuem F'HKT.

Na.

C3A0 «OHIMAIII».

9. MIPIL

10. MT'PTI, PBIT.

11. KI'PTI, MI'PIT, PBIL.

12.TIHIT.

13. TIprO6PETAETCA TOBKO CAMOE HEOOXOAUMOE
C API'yMEHTHPOBAHUEM KA4ECTBA.

14. TIT'PTIL, PBIT.

15. 2KypHaJl OXBATBHIBAET BCE HAIIPABJICHU,

HauOO0JIeE€ UHTEPECHBIE [/ TEKYIIETO

BPEMEHU.

© N oW

MaeBcCckuH IMUTPHUH AJIEKCAHIPOBHU Y,
unIIcenep nepeoll Kamezopui 0moed
CMPOUMETIbCINBA U PEMOHINA CKBANCUH
Ynpaenenusa ckeaxcumnnvLx mexmonio2ull u
cepeuca, 20CY0apcmeenoe nPouU300CmeeHHoe
obseourenue «benopycredmo»

B Pecniybnuke benapyce.

Kontiobunr, PBIT, MI'PIL.

PBIT.

Ja.

C3A0 «ODMIMAIII>.

I'PIT, KT'PIL.

Ja.

C3A0 «ODMIMAIII».

9. IIponnaHTHBIN, KUCJIOTHBIN.

10. MT'PIL.

11. MT'PIL.

12.TIHIT.

13. 3aKyIIKU COKPATUIIMCH, IPUOOPETAETCS
TOJIBKO HEOOXOIUMOE OOOPYIOBAHHE.

14. -

15. -

N S

Banees Bagum MyXaMaTAHOBH Y, MEXAMHUK
cayauconbL sxcnayamavuu I'HKT, OOO dlaxep
Cepesric»

1. BAMAO, XMAO, Camapckor u OpeHOyprckot
obnactax, bamkoprocrane, KpacCHOIpCKOM
Kpae.

I'®Y, TTITL

Plag.

a.

C3A0 «PMIMAIIl», Hydra Rig, Stewart &
Stevenson.

H3, ocsoenue, ppesepoBanuc nopros MI'PIT
I'TIIT, TOU.

7. Ha.

8. CAT, Frimayer.

9. MTIPIL

10. TPI1, T'TII1, ocBOEHUE.

AR

o

11. MI'PTI, Plag and Perf. *

technologies.

4. Yes.

5. FIDMASH.

6. Radial drilling, CT hydraulic fracturing and multi-
stage fracturing with CT application.

7. Yes.

8. FIDMASH.

9. Multi-stage fracturing.

10. Multi-stage fracturing and radial drilling,

11. Acid fracturing, multi-stage fracturing and radial
drilling.

12.EOR sector.

13. We purchase only the equipment that is absolutely
necessary to buy.

14. About multi-stage fracturing and radial drilling
technologies.

15. The Journal covers all the most up-to-date and
interesting directions.

Dmitry Maevskiy, First Category Engineer, Well
Construction and Repair Desk, Well Technologies and
Service Department, Belorusneft
1. In the Republic of Belarus.

2. Coiled tubing, multi-stage fracturing and radial

drilling.

Radial drilling.

Yes.

FIDMASH.

Hydraulic and acid fracturing.

Yes.

FIDMASH.

9. Proppant and acid fracturing,

10. Multi-stage fracturing.

11. Multi-stage fracturing.

12.EOR sector.

13. We cut costs on new equipment purchases. Only
really necessary equipment is bought.

14. -

15. -

O N OV

Vadim Valeev, Mechanical Engineer, CT Operation
Service, Packer Service, LLC
1. In the Yamal-Nenets and Khanty-Mansiysk
Autonomous Districts, Samara and Orenburg regions,
the Republic of Bashkortostan and Krasnoyarsk
region.
Well logging and hydraulic jet perforation operations.
‘Plug and Perf” technology.
Yes.
FIDMASH, Hydra Rig and Stewart & Stevenson.
Bottomhole cleaning, well stimulation, milling of
multi-stage fracturing ports/sleeves, hydraulic jet
perforation and well logging operations.
7. Yes.
8. CAT and Frimayer.
9. Multi-stage fracturing.
10. Hydraulic fracturing, jet perforation and well

stimulation operations. ’

SN S S
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AHKeTa )XypHana «Bpems kontTio6uHra. Bpemsa lPl»

Coiled Tubing Times Questionnaire

12.—

13. Pa3BuBaeTCA UMIIOPTO3AMEIIEHUE
U COTPYAHUYECTBO C KUTAUCKUMHU
MIPOU3BOAUTEISIMU OOOPYIOBAHUS.

14. Plag and Perf, MI'PTL.

15. Yeayru no I'dH n OI13.

Kuxop Cepremt AHIAPEEBUY, 2/I1ABHbBLIL
mexnon02, OO0 dasnpom 2eopecypc»,
11D Kybanwvzeopuura»
1. AHAO, Kpacnogapckuii Kpau, CapaToBCKas
06J1aCTh U JID.
2. JIuxkBujauus nepeToxka pyounia B
MK/, ckBaxkuH ITXT, reopusndeckoe
conpoBoxaeHue pabot ¢ THKT.
3. TOpU30HTAIBHOE BCKPHITHUE IIPH IIOMOIINA
ycranoBku HKT.
Ja.
C3A0 «PUIMAIII».
Iepdopanma na THKT, AAT-1.
I'PIT npoBOAAT CYONOAPATHBIE OPrAHU3AI U,

0 N WA

9. Bce ucnosb3yroTcs.

10. -

11. PUP craporo ¢ponpa, I'PIT Ha HOBBIX
CKBA’KHMHAX.

12.—

13. -

14. O HOBBIX TEXHONOTUAX PHP.

15. -

Camo6ypos Erop BukropoBud4,
3AMecmument 2J1a6H020 UHICeHepd
— nauanvrur cayircoor 'HKT, 3A0 CIT
MeKaMunegpmo»

B XMAO.

Bce.

MuorocTtaaurinbii I'PIT.

Ha.

C3AO0 «DdDUIMAII>.

ITpoMBIBKY IUTIOC OcBOeHUE, ['YIC,
dppe3epoBaHUE.

7. Ha.

8. CAT, Frimayer.

9. -
10. Bypenue ¢ THKT.

11. Muorocraauiineiii I'PIT, 6ypenue ¢ THKT.
12.Bce.

13. Menb11e NOKyHaoT. KAyT...

14. O TPIT u THKT.

15. -

RS N

Jopoeue wumamenu! Bauie ywacmue 6 onpoce
NOMONCEM HCYPHANY <Bpemsa Konmooduraa» Cmamao
boJ1ee uHmepecHsiM 1 noNe3HbIM. Botpexcome, no-
acanyiicma, ankemy, 3anoarume ee, OMCcKarupyLime
u npumaume no aopecy cttimes@cttimes.org
unu halina.bulyka@cttimes.org
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11. Multi-stage fracturing and ‘Plug and Perf” technology.

12. -

13. They develop import substitution and cooperation
with Chinese equipment manufacturing companies.

14. About ‘Plug and Perf’ technology and multi-stage
fracturing.

15. It should cover topics connected with well logging
and bottomhole zone cleaning services.

Sergey Zhihor, Chief Process Engineer, Gazprom
georesource, LLC, PF Kubangeophysics
1. Inthe Yamal-Nenets Autonomous District, Krasnodar
and Saratov regions, etc.
2. Elimination of fluid crossflows in the annulus of
underground gas storage wells, geophysical tracking
of CT operations.
CT horizontal drilling.
Yes.
FIDMASH.
CT perforation and AAT-1 technologies.
Hydraulic fracturing is performed by subcontractors.

All types.

= S0 ® N OV s W

1. Cement squeeze operations on the old wells stock
and hydraulic fracturing operations on the new wells
stock.

12. -

13. -

14. About new cement squeeze technologies.

15. -

Egor Samburov, Deputy Chief Operating Officer,
Head of CT Service, SP MeKaMineft, GJSC
In the Khanty-Mansiysk Autonomous District.
All technologies.
Multi-stage fracturing.
Yes.
FIDMASH.
Well cleanout and stimulation operations, well
logging and milling operations.
7. Yes.
8. CAT and Frimayer.
9. -
10. CT drilling.
11. Multi-stage fracturing and CT drilling.
12. All segments.
13. The companies spend less and wait for better times...
14. About hydraulic fracturing and coiled tubing
technologies.
15. -

AWk

Dear readers! Your feedback will belp 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 (o cttimes@cttimes.org
or halina.bulyka@cttimes.org



Coiled/tubing

Joporue apy3bs! rewncorenres L1T11CS

KypHai «<BpeMst KOJITIOOHHTA» IIPOCHT Bac OTBETHTH HA HECKOJIBKO BOIIPOCOB

1. ®N.O.

2. Kowmranwsa/Opranuzanys

3. JIOJDKHOCTD

4. B KakoM pervose (-ax) paboraer Bamra kommanus?

5. Kakue coBpeMEeHHBIE TEXHOJIOTUH HEPTETA30BOI'O CEPBUCA UCIIONB3YIOTCSA HA
Bamem nipeatipusarmnn?

6. Kaxme TeXHOIOrUY IUTAHUPYETE UCTIOIB30BATh B Oy/IyIIeM?

7. Tlpumenser ar Baina KOMITaHHs KOJTTIOOMHI'OBBIE TEXHOJIOTHUN?

8.  KOJITIOOGMHIOBBIE YCTAHOBKU KAKHX [IPOU3BOANTEIIEHA UCIIONL3YET Baria KOMITAHUA?

9. Kaxue KOJNITIOOMHIOBBIE TEXHOJIOIMH HAMOO0JIe€ BOCTPEOOBAHBI B PETUOHE (-aX)
pOBEAEHUA PAO6OT Bateit KoMImaHumn?

10. IIpumenser nu Bama komrianus TexHosaoruro I'PIT?

11. O6opynoBanue 1A nposeacHus I'PI1 Kakux IpoOu3BOAUTENEN UCTIOb3YeT Bara
KOMITAHHA?

12. Kakue Byuabl I'PIT a(ppeKTHBHBI HA CKBOKUHAX Barero pernoxna?
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13. Kakue Texnonoruu [THIT aBsioTCs, IO Bammemy MHEHHIO, HANOO0JIEE AKTYIbHBIMU
HA CETOHSANIIHNMI JCHb?

14. Kakue BbICOKHE TEXHOJIOTUN HEPTErA30BOI'O CEPBUCA OyAyT BOCTPEOOBAHBI
B Ompkanmeit (5—10 s1eT) nepcrexkTuse?

15. Kakye CerMeHThI POCCHEICKOTO HE(PTEra30BOTO CEPBUCA CTOIKHYIIHChH
C HAUOOJTBIIIUMH TPOHIEMAMU B CBSI3U C CEKTOPATHBHBIMI CAHKITHSIMHI?

16. Kak M3BMEHWINCh B COBPEMEHHBIX YCJIOBUSIX TIO/IXO/IbI HE(PTEra30CEPBUCHBIX
KOMIIAHWH K [IPUOOPETEHUIO JOPOTOCTOAIIETO OOOPYAOBAHMSA?

17. Ouenure, NOXKAIYUCTA, )KypHaI «Bpema konrioounra. Bpemsa I'PTT» o
[IATUOA/UIbHOM IIIKAJIE

18. O KaKHX TEXHOJIOTHUAX HE(PTEra30BOI'O CEPBUCA Bam XOTENIOCH OBI IIPOYECTh
B JKypHaIe «BpeMsa KonTioonHra. Bpems I'PIT»?

19. B Kakux HAIPaBICHUAX, 110 BarmeMy MHEHUIO, X)KYPHAIY CJICAYET PACIIUPUTD
TEMATUYECKOE M10JIE?

20. Xorenu 661 Bl NOy4aTh HOBOCTHYIO PACCBUIKY C CAHTd WWW.Cttimes.org?

21. Eciin Bel OTBETWIN ITOJIOKUTE/ILHO HA TIPEABIAYIIIUI BOIIPOC, TO YKAKUTE,
TIOXKAIYHICTA, CBOM JIEKTPOHHBI 4/IpeC

Crmacu00, YTO HAIIUTH BPEMA JI/IA OTBETA HA HAIITH BOIIPOCHI!
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YEPHOMOPCKWE HE®TEIrA30BLIE KOH®EPEHUWWK
HEDOTENA3OBLIE

KOHG)EPEH MM 11 aem npoexmy! ‘ X
. 0itlas

2016-2017

MEXOAYHAPOOHBIE HAYHHO-MPAKTWHMECKWE KOH®EPEHLWK

19 = 24 C-EHTﬂﬁ I T-a MEXOYHAPOOHAR HAYHHO-NPAKTWHECKAR KOHDEPEHLIMA ﬂ HHTT;S%;D
H CTPOUTENBLCTBO U PEMOHT CKBAXWH-2016 v Uir
AH&"S OO0 "Hedrerazosar Saaibhidit
BEQTHHANL"
4-A MEXAYHAPOOHAR HAYSHO-MPAKTUNECKAR KOHOEPEHLIMA £2
17 - 22 okTH6pA WUHTENNEKTYANbHOE MECTOPOXAEHUE: jesmnsy nnrioSe
i WHHOBALIMOHHBIE TEXHOMOT UM OT T
CKBAXWHbI 10 MATUCTPANBHOM TPYBbI-2016 o
G- MEXOYHAPOOHAR HAYHHO-NPAKTWYECKARA KOHSEPEHL|MA
Maprt 2017 CBOP, MNOArOTOBKA U TPAHCMOPTUPOBKA S
HE®TU U FA3A. NPOEKTUPOBAHUE, CTPOUTENLCTBO,
Gﬂ“l“ 000 "HNS “Hemno™
IKCNNYATALWA-2017
1Z2-5 MEXAYHAPOOHAR HAYHYHD-MIPAKTHWYECKAR KOHPEPEHUWA
Maii 2017 COBPEMEHHbIE TEXHONOIMMU KAMUTANBHOIO PEMOHTA i
i CKBAXWH W NOBLIWEHWUS HEGTEOTAAYM NNACTOB. @
| MEPCMNEKTMBbI PA3BUTUSA-2017 000 “H1® “Hymmo"

HWHEOP AL HOHHEIE NAPTHEP MHSOPMALIMDNHEIE NAPTHERS! WHEOPMALKOMHEIE NAPTHEPKI OPUUMANLEHAR NOOGEPKEA

G "HEm B endfe commme EED B Offhore IR e
A D T TEATLATA

- b sl i KPACHOVAPCEDN D HPAR
PmERSS  sieow peererRy TEREE  Tedoeer  Erweme  SREDS .

©| www.oilgasconference.ru .| (861) 212-85-85 W% oilgasconference@mail.ru



«BK» B COLIMAJIbHBIX CETAX

Norepn azora (N,) npn np
KMCJIOTHbIX O0OpPaboToK

N, losses During Acid Sti

AIIOMUHAEM HAITUM YUTATENISAM, YTO HAYYHO-
MIPaKTUYECKUN )KyPHAJI «BpeMs KONTIOOMHIA» BEJIET
AKTUBHYIO JIEATENBHOCTD B COLTUAIBHBIX CETAX.
B 9aCTHOCTH, )KYPHAJI UMEET COOCTBEHHYIO CTPAHUYKY
(https://twitter.com/cttimesdotorg) B Twitter, MIPOKO
PACOPOCTPAHEHHON COIMATIBHOM CETH JIJIs1 OOMEHA KOPOTKUMHU
COOOIEHUIMU. TaM BCerya MOKHO HAMTH CChIJIKU Ha
HAaUO0JIEE AKTYAIBHBIE HOBOCTH HE(PTETA30BOM MHAYCTPHUU
u He(precepBuca. JJanHas onus OyAeT BECbMA OJIE3HA
MOJIb30BATEIIAM, KOTOPBIE YACTO UCMOb3YIOT MOOHUJIbHBIE
YCTPOMCTBA Y IIJIAHIIETHI JJI1 BbIXOJA B C€Tb IHTEpHET

HOCPEICTBOM CHEIUAIBHOIO MOOUIBHOTI'O IPUJIOKEHU ST Twitter.

Taxoke s)xypHaJ «<BpeMs KONTIOOMHT2» UMEET COOCTBEHHYIO
TPYIITY B COLUATIBHON CETHU [T TOUCKA U YCTAHOBIIEHU S
JIeJIOBBIX KOHTAKTOB LinkedIn. B 3T0¥ ceTH 3aperucTpupoBaHO
cBbltie 400 MUIJTMOHOB ITOb30BATENEN, TIPEACTABIAIONINX
150 oTpacnert 6uzneca u3 200 cTpaH. I'pymina Haero xxypHana
(https:;//wwwlinkedin.com/groups/2244679) akTHBHO
Pa3BUBAETCA U PACTET.

Ha g1aHHBIM MOMEHT OHA HACYUTHIBACT IIOYTH 5,2 THICIYU
y4acTHUKOB 13 Poccum, CHIA, Kananael, banxuero BocToka,
CTpaH JIATUHCKON AMEPUKHU M A3UATCKO-TUXOOKEAHCKOT'O
peruoHa.

CeTp LinkedIn mo3BoJIsIET HE TOABKO HAMAAUTD JIEJIOBBIE
KOHTAKTBI, OOPECTH HOBBIE 3HAKOMCTBA, HO U IOJIYYUTh OTBETHI
Ha MHTEPECYIOIIME BAC BOIPOCHL B HallIEH rpyIie COCTOUT
MHOECTBO IPOMECCUOHANIOB, PA60TAIONINX B HE(PTETA30BOI
OTPACJIH B LIEJIOM U B UHIYCTPHUU KOJITIOOMHT'A B YACTHOCTH.
Bcernma MOXKHO paCCYUTBIBATD HA TO, YTO BAII BOIIPOC HE
OCTaHETCA 6€3 BHUMAHMA 1 Bbl CMOYKETE IOJIyYUTD MOJIEZHYIO
JUIS1 BAC MTH(POPMAIIHIO.

KypHan «Bpems KONTIOOMHT 2> IPOAOJIKAET TYyOIUKAIIUIO
HEKOTOPBIX HANO0JIEE MHTEPECHBIX U OKUBJIEHHBIX JUCKYCCH,
HAYATBIX B IPYIIIE HAIIETO KypHaa B cetu LinkedIn. Huke
NPUBEJEHA OTHA U3 HUX.

AOpmyn Carrap ByXTH, HHXXEHEP-TEXHOJIOI KOMITAHUH
Pakistan Petroleum Limited, cripammusaeT: «<B rmponecce
IIPAKTHICCKH KAXKJOH OII€ePAIIMH II0 KUCJIOTHOH
006pabOTKE WIN BBI30BY (DOHTAHHPOBAHHU S OKOJIO
500-600 ra/UCTOHOB 230TA TEPAECTCA IIPH IIEPETOHKE
JKHIKOT'0 230TA U3 ABTOIIHMCTEPH B pe3epByaphl HA
OYypPOBOM H JIajiee K HACOCHOMY arperary. Kak MO>KHO
YMEHBIIUTH MOTEPH A30TA IIPH €r0 3AIHUBKE U IIepegade
M3 aBTOIIMCTEPH K CKBasKHHE?»

Po6GepT DmuoT: «<HeBO3MOKXHO UMETH HYJIEBBIE IOTEPU
nipu riepezade LN, GKuaxoro a3ora). CrnocoObl CHUKEHUS
HOTEPD CAEAYIOMINE: CACIATh TUHUU [IEPEIAYU KAK MOXKHO
00J1e€ KOPOTKHUMU, YOEUTHCS B OTCYTCTBHU YTEUYEK HA BCEX
COEAMHUTEIIBHBIX Y3/1aX, 3AKPbITh KJIANIAH HA PE3EPBYAPE C
430TOM CPa3y K€ MOCJIE TOTO, KAK OH IOJTHOCTBIO HATTOJTHUTCSL.
Mo2KeTe JIU BBl IOIABATh A30T HAIPSAMYIO U3 ABTOLIUCTEPHBI
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et’s remind that scientific and practical

Coiled Tubing Times Journal is an active

member of social networks. In particular,
the journal has its own page on Twitter
(https://twitter.com/cttimesdotorg),
a widely known social network that enables
users to send and read short messages. On that
page one is always able to find links to the most
up-to-date news of oil and gas industry and
oilfield services. Such an option will be very
useful for our readers who often use mobile
phones and tablets for surfing the web and
accessing the Twitter via
a specialized mobile application.

Coiled Tubing Times has its own group on
LinkedIn website. LinkedIn is a business-
oriented social networking service which
allows establishing professional relationships.
More than 400 millions of users representing
150 industry segments from 200 countries are
registered in the service. The group of our journal
(https://www.linkedin.com/groups/2244679)
is actively developing and growing in a number
of participants. Almost 5,200 users from Russia,
USA, Canada, Middle East, Latin America and
Asia-Pacific region are currently registered as the
members of our group.

LinkedIn social networking service allows
not only to establish business contacts and find
new friends, but also to find answers to the
questions you are interested in. A large number of
professionals working in oil and gas industry in
general and coiled tubing industry, in particular,
are the members of our group. You can always
count on that your questions will find the proper
answers, and you'll get the information that will
be useful for you.

Coiled Tubing Times continues to publish
some of the most interesting and lively
discussions started in the Coiled Tubing Times
group on LinkedIn. One of such discussions is
introduced below.

Abdul Sattar Bugti, Production Engineer at
Pakistan Petroleum Limited, asks: “In almost
every acid and Kick off job almost 500-600
gallons of N, is being lost during liquid N,
shifting from bowsers to tanks and the
pumping unit. How we may reduce this N,
losses during priming and transferring N,
from bowsers to the wellbore?”

Robert Elliott: “It is impossible to have zero



U 3AKa4HBATh TO, YTO BO3BPAIIAETCS OT A30THOH yCTAHOBKHU

B IIyCTOM pE3€PByaAP? DTO IIO3BOJINUT CHU3UTD BITOPAHUE

4307Ta U3-32 HACBIIIEHUA PE3€PBYapOB. I1pu 3a11paBKe a30THOM
YCTAHOBKU HEOOXOAUMO OKOJIO 100 raJyioHOB 430T4 JIJ1s1

TOT'O, YTOOBI BBITECHUTD BO3/[yX U IPUBECTU B TOTOBHOCTD
KPUOT'€HHBIE TUHUN. DTUX NOTEPh HUKAK HE YAACTCA U30€KATh.
ITpu 3aKa4Ke a430Ta JIYYIIIE BCETO BBIIOIHATD IPOLIEAYPY
HETNPEPBIBHO, 4 HE OCTAHABINBATBCS KAXK/IBIH PA3, KOIJA

HA/JI0 IIOMEHATD PE3EPBYAP € A30TOM. Bbl pacCMaTprUBaIN
BO3MOKHOCTb UCIIOJIb30BAHMSI MEMOPAHHOI a30THOM
yCTaHOBKU? Toraa Ha 6ypOBO BaM Obl HE IOHAJJOOUIOCh UMETh
KUIKHUU A30T>.

Pagox Yangak: < ICnONb3yHTe PE3EPBYAPEI C PA3MEPAMU,
KOTOPBIE TOYHO YJJOBJIETBOPAIOT BAIIUM OTPEOHOCTAM. Ecu
pa3Mep pe3epByapa 60IbIION, 2 OOBEMBI 3AKAYKH MAJIbl, y BAC
OyAyT 60JIBIINE TOTEPU ITPU TPAHCIIOPTUPOBKE. Kak 3ameTHn
Po6epT, mOTEPh NPH 3aMIPABKE A30THOM YCTAHOBKHY U36€KATh HE
YAACTCsI>.

Opomoszenb UMo3uan: «<Xouy IIOAYEPKHYTD, YTO JJIUHA
COEMHUTEJIBHBIX MIJIAHTOB IOJIKHA OBITh KAK MOKHO
MEHbIIEH>.

Aoy Carrap ByxrTu: «Criacu6o, Pobepr, Pajx 1
DPpOMO3€b, 34 BAIIM KOMMEHTAPUM..»

ITaxep IIpecTroBect: «HyXHO BCeraa IpoBepAaTh
COEMHUTEJIbHBIN PYKAB, UAYIIUI OT pE3ePByapa C a30TOM,

Ha IIPEAMET yTedeK. [lepes mpOogyBKOM a30Ta CO3JaTe
JlaBJICHUE B pe3epByape B parione 0—1 (pyHTa Ha KB. JIOMM. DTO
TTO3BOJIUT MOJAYYUTH TEMTIEPATYPY B -196 °C 1 n3bexars 60ee
OBICTPOTO, YEM INIAHU POBAJIOCH, ITOBBIIEHU A TOYKH KUIIEHUS
a30T14a. COITIACHO TEOPHH, €ECJIN BAIId CKOPOCTD 3AKAYKH
cocrasiseT 250—-300 crang. Kyo. pyTOB B MUHYTY, BbI ObICTPEE
YBEJIMUUTE JJABJIIEHUE B PE3EPBYAPE C A30TOM. B pesynbrare
O0JIBIIOE KOJIMYECTBO 430T4a 6yIeT NOTEPSAHO. [1py 1aBIeHUN
B pe3epsyape B 1-5 6ap morepu coCTassiT 0kono 10-16% ot
06'’bEMA pE3EPBYAPA».

daxp Yiab Uciaam: «Bce npe/iCTaBIEHHBIE BBIIIE
KOMMEHTAPUHY OYEHB ITOIe3HbIE. OT Ce651 XOUIY JTOOABUTD,

YTO KJIIOYEBBIMU BEIIAMU SABJIAIOTCA IABIEHUE B PE3EPBYAPE,
JABJIEHUE 3dKAYKH, KODOTKHE KPUOT'€HHBIE JIMHUH, 4 TAKIKE
HYJIEBBIE YTEYKU B MECTAX COEAUHEHNN. EC/I KOMITaHU4,
3aHMMAIONASICS IIOCTABKAMU 430T4 HAa OYPOBBIE, OYIET CIICANUTD
34 3TUMU KJIIOYEBBIMH MOMEHTAMH, TO ITOTEPU Oy1yT HEBEJIUKH.
Takske BasKHO PETYJISIPHO IIPOBEPSTH COCTOSHUE PE3EPBYapa C
430TOM».

Muaaudopa KoyTuHso: «<Eciiu TeMIieparypa OKpy>KaoIien
cpenbl Ha 6ypOBOU BLICOKA (40—55 °C), TO BAM HY>KEH OYEHbD
BBICOKHMH BAKYYM U OTIINYHAs I€PMETHU3ALINS PE3EPBYAPA.
HecMOTpst Ha 3TO, y BAC BCE PABHO Oy1yT 3HAYUTEIBHBIC [IOTEPU.
Jletrom Ha bir:kHEM BOCTOKE BAM CUJIBHO ITOBE3ET, €CJIU Bbl
nonyauTte 1600 ra/utoHOB 230Ta U3 pe3epByapa o6bemom 2000
r'aJUIOHOB, ITPUOBIBIIETO C OA3HL

B0O3MO>KHO, MHEHH A 3THUX CIIEITMATHCTOB OKAXKYTCSA
II0JI€3HBIMH JJIA YU TaTeJIeH Ky pHaa.

Bacuiurii AHapees, <Bpems koaTroouHra. Bpems IPII»

ITPUMEYAHMHE. MHEHHE PE€JAKITHH MOKET
HeE COBIIAJAaTh C MHEHHEM BBIIICYIIOMAHYTHIX
CIEITHATHCTOB.

losses during LN, transferring. Ways to reduce
losses are: shorten the transfer lines as much as
possible, ensure zero leaks at all connections,
close in full tricock valve on tank being filled as
soon as liquid observed. Can you pump direct
from the bowser and take circulated returns
from the N, unit to an empty tank? This will
reduce burn off due to tanks becoming saturated.
While priming N, unit, you cannot avoid using
approximately 100 gallons to properly prime

up, as this is what it takes to displace the air and
condition the cryogenic lines. While pumping it
is better to pump continuously rather than stop
to change over tanks. Have you considered a
nitrogen membrane unit where you don't require
LN, on site?”

Raj Chandak: “Use tanks of sizes suitable to
your requirement. If the tank is large and volume
to be pumped is low, you will have more losses
during transportation. As Robert mentioned,
prime up loses cannot be removed.”

Eromosele Imoisili: “I might stress that
shorter connections are required.”

Abdul Sattar Bugti: “Thank you Robert,

Raj and Eromosele for sharing your ideas..”

Packer Prasetiowest: “Check for a leaking
connection N, hose from the tank and N, liquid
line at converter. Before blowing down N,, create
pressure at N, tank of about 0—1 psi to get
-196 °C to avoid boiling point raising faster than
planned. According to N, theory, if your pump
rate is 250—300 SCF you will get high pressure at
N, tank faster. As a result, lots of N, gas will blow
down. When the pressure is 1-5 bar, you will lose
10-16% of the tank volume.”

Fakhr Ul Islam: “All the above comments
are very useful. As for me, tank pressure,
boost pump pressure, short cryogenic lines,
zero leakage are the key things. If N, operator
maintain them properly then the losses will
be very little. Also the important thing is the
inspection of N, tank.”

Mlanford Coutinho: “If your ambient
temperatures are high (40 to 55 °C) then you
really need good vacuum and insulation in your
tank. In spite of that you will have considerable
losses... In the middle east at peak summer time
you could be lucky if you get 1600 gallons out of
22000 gallon tank sent from the base.”

Perhaps, comments of these specialists
will be useful for the readers of our
journal. ©

By Vasili Andreev, Coiled Tubing Times. Hydraulic
Fracturing Times

NOTE. The opinions of the above

specialists do not necessarily represent
the opinion of the Editorial Board.
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doTorpacum npegocraBneHbl NP «KybaHbrasreopmsmka»
000 «laznpom reopecypc». Aetop: A.C. lon6Hs

The photos are published by courtesy of Production Branch "Kubangas
geofizika" of OO0 "Gasprom Georesurs". Author: A. Dolbnya




KonTtobuHrosas ycraHoBka MK30T BbINOSIHAET MOMHbIA KOMMEKC
reor3nyecknx NcciefoBaHUM CKBaxmH B ycnosusx KpariHero CeBepa

MK30T coiled tubing unit performs full range of well logging operations
under Extreme North conditions
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YBaxaewmble konnern! loporune apy3bs!
Poccuiickoe oTaeneHne AccoLmalim CrieLManmcToB Mo KONTIOOUHIOBBIM TEXHONOTUSM U
BHYTPUCKBaXMHHbIM paboTtam (ICOTA) npepsiaraeT BaM NPUHSTL y4acTUe B rOJIOCOBaHUN,
pe3ynsTaToM KOTOPOro CTaHET (hOPMUPOBaHKME LOPT-NMCTa CrieumanbHOM NpemMun
Intervention Technology Award - 2016.

YkaxwuTe, nox(anyﬁcra, Kakune KoMMaHWK, Ha Ball B3rnsg, 4OCTOMHbI CTaTb naypeatamMmu
B dieayroumx HOMNHaUUAX:

«JlydLas KOMMaHVs B MCMOMb30BaHWM KONTIOOMHIOBbIX TeXHOMOrin B Poccm 1 CHIM

«Jly4lan komnaHms B obnactu nposeferus MPM B Poccmm n CHM»

«Jly4Lan MexayHapoaHas KoMMaHus B obnactv nposefeHus MPI1»

«Jly4Lwas KOMNaHWa Mo NPOABUXEHWIO MHHOBALMIA B Poccum 1 CHI»

«ﬂpOprB rofa — ny4dlas KOMraHnaA no teMram pa3BnNTnA»

«ﬂy‘-lLLIaﬂ MeXayHapoHasa KOMMaHNA Ha CepBNCHOM pPblHKe Poccum»

«J'Iquuaﬂ KOMMaHnA — rnpomssoanTesb O60py,D,OBaHl/IF| 015 BbICOKOTEXHOJTOTMYHOIo Heq)TeI'a?}OBOFO cepBMcCa Ha TeppnTopnmn

EAMHOMO 3KOHOMMHYECKOro MpocTpaHcTaa (E3MM)»

«DUHAHCOBbLIN MHCTUTYT, CI'IOCO6CI'BYIOLLI,I/II7I BHEPEHNIO BbICOKOTEXHOJTOTMHYHOIO Heq)TeI'aBOBOFO cepBmca B Poccrmn» o

<<J'IyL4Luee repunonn4yeckoe n3gaHve B Poccnm n CHI, nocedLeHHoe HecherasoBowly cepBUCy»

[pocrm Bac OTCKaHMPOBATL 3aMOHEHHYI0 POPMY 1 NpUcaThb No appecy: cttimes@cttimes.org.
MO>KHO Tak>ke NpUcaTh 3anoiHeHHyo opMy no dakcy: +7 499 788 91 19
Balu ronoc o4eHb BaxeH!

Ha nepBom 3Tane nofBefeHWs UTOTOB MO pe3ynstataM 06paboTkm 3aMofHeHHbIX PopM ByayT cocTaBneHb!
LLOPT-NNCTbI B KaXA0M HOMWHaLWMKW. Ha BTOPOM 3Tane aBTOPUTETHOE XIOpW, B COCTaB KOTOPOTO BXOAAT
Y/leHbl COBETa AMPEKTOPOB poccuickoro otaeneHns ICoTA, akenepTsl MuHaHepro PO, YneHbl y4eHoro
coBeTa LleHTpa pa3BuTUS KONTIOOMHIOBBIX TEXHOMOMMI 1 UneHbl pefakLIMOHHOMO COBETa XypHana «Bpems
KonTIoOMHra», onpenenuT nobeamTenei CornacHo BbIpaboTaHHbIM A5 KaXAoM HOMUHALMU Ka4eCTBEHHbIM
1 KONNYECTBEHHBIM KPUTEPUAM.

KoHTakTHasa nHdopmauma:
www.icota-russia.ru
lMbkeBCKMM Nepeynok, 5,
cTpoerue 1, oduc 224
Mocksa 119017,

. . Poccuinckas @epepaums
TopxxecTBEHHOE Bpy4eHK e AMMIOMOB faypeatam poccuinckon Intervention Technology Award coctouTtcs B

pamkax 17-11 MexayHapoAHOW Hay4HO-MpaKTNYeckom KoHhepeHLmMn «KonTioOnHroBble TexHonoruu, MPr,
BHYTPUCKBaXXHHble paboTbi» 10 Hosbps 2016 rofa. TenedpoHsi:

MNpemus Intervention Technology Award yupexaeHa s Hauane 2014 roga poccuiickiim 1; ?991967)88 91 24;
oTAeneHvieM ACCoLMaLmm CNeLmanicTos No KONTIOBUHIOBbIM TEXHOMOTMAM 1 BHYTPUCKBAaXKMHHbIM pabotam Sil2 70 54
(ICoTA) 1 aBnAETCA OTeHeCTBEHHOW BepCUel Mpemunm, BPy4aeMol amepyrkaHCkM otaeneHvem ICOTA Ha Paxc: +7 4997889119
exerofHon KoHbepeHLmn B Byanerace (CLUA, wrar Texac).



[CoTA
POCCUY

Coiled/tubing
wewomesens [ 1111€S

=

_ .
—
—

::—_ﬁ

—

NP CTTDC Ministry of Energy

of the Russian Federation

Dear colleagues and friends!
Russian Chapter of the Intervention and Coiled Tubing Association (ICOTA) invites you
to respond to a poll and tell us which companies are worthy of the special
Intervention Technology Award 2016.

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

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 on the territory of the Common Free Market Zone

Financial institution that promotes high-tech oilfield services in Russia

Best periodical devoted to oil and gas service in Russia and CIS countries

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

On the first stage, we will form short lists of the companies in each of the categories on the

basis of your votes. On the second stage, the panel of judges comprising board members of the
Russian Chapter of ICoTA, experts from the Russian Ministry of Energy, members of the Scientific
Council of Coiled Tubing Technologies Development Center and members of the Editorial Board of
Coiled Tubing Times Journal will choose the winner in each category (according to the elaborated
qualitative and quantitative criteria).

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

- . . Suite 224
Intervention Technology Award Ceremony will be held in the framework 119017 Moscow. Russian
of the 17t International Scientific and Practical Coiled Tubing, Hydraulic Fracturing and Federation '
Well Intervention Conference on November 10, 2016.
Intervention Technology Award was established in early 2014 by the Russian Chapter of the Telephone: +7 499 788 91 24;

Intervention and Coiled Tubing Association (ICoTA). It is the Russian version of the award established  +7 (916) 512 70 54
by the US Chapter of ICoTA. Fax: +7 499788 91 19




MeauariaH BIXOAAa H PACIIPOCTPAHEHHUS SKypHAJIA «BpeMs KOITIOOMHTa»
HA OTPACIEBBIX MeporrpuaTuax Bo Il moxyromguu 2016 roga
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MEPOIIPUATHE S pp—— crpana OpraHusaTop Ca¥iT MEpONIPUATHA
20-51 CrIeLUaIM3UPOBAHHASA BLICTABKA R . 3 ) http://expo.sofit.ru/exhibitions/neft-
Hedyrp. [a3. Xum» 24-26.08.2016 Caparos «CODPUT-DKCIIO» gaz-khim-2016/
Boicraska «HedTb. ['a3. Xumus» 30.08-01.09.2016 | KpacHospck Kpig?&?‘;‘g(aﬂ http://www.krasfair.ru/events/geo/
23-a Mex1yHapoHas CIENUAIU3UPOBAHHAS ~ OAO «Kazanckas N
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6-11 [TeTep6yprexuit MesxxIyHap O HbIA 04-0710.2016 CaHKT- ITE http://www.mioge.ru/ru-RU/events/
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BBICTABKA M KOH(pepeHnusa «HedTb nras» 04-07.10.2016 KAHMQTI’I’ ITE htep:// www‘rlr{l} oge.ru/ru-RUjevents/
KIOGE-2016 A3aXCTaH ioge.aspx
«CTPOUTENBCTBO TOPU3OHTANIBHBIX, : f 7 %
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III-s1 MexxaAyHapOAHAsI KOH(MEPEH LIS 09.11.2016 Mocksa Vostock Capital http://www.geoexplorationrussia.
eonoropasseska-2016» com/
18- cneunaIn3upoOBaHHASA BBICTABKA
COBPEMEHHBIX TEXHOJIOTUI U OOOPY/IOBAHUS N
JUIs1 HE(PTSHOI, TA30BOM M XUMHUYECKOH 11-14.11.2016 Tlepmpb BricTaBOUHBIH IEHTD http://www.oilperm.ru/ru/
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119017 r. MockBa, lNbixxeBcknn nep.,
4.5, ctp. 1, opunc 224
Ten.: +7 499 788 914, ten./dakc: +7 499 788 91 19.

Joporue yntarenu!

Mopnmcky Ha Hay4HO-MPaKTUYECKUI XypHan
«Bpemsi konTioOMHra»

Bbl MOXeTe 0(hOpPMUTbL B JIOOOM oTaeneHmm
«Pocneyatn» B nepmof NpoBefeHUs NOAMUCHbIX
KamMnaHun.

MHOEKC B NOANMMNCHOM KATAJIOTE
«POCIIEHATU» —84119.

KomnaHum moryT oopMnTb rogoByro MOAMUCKY
HernocpeacTBEHHO B peAakLUmMn XypHana

(He meHee yem Ha 3 ak3emnnsapa). Moanucka

B pefakuMm BO3MOXHa ¢ ntoboro mMecsua roga.

MuHUManbHas CTOMMOCTb rofIOBOI NOANMMUCKU
(3 3x3. x4 BbIN.): 13 200 pyo.
(skntoyas HAOC 10%) + cToMMoCTb AOCTaBKM.

[na odbopmneHms nognmncku Yepes pegakumo
OTNpaBnsANTe 3aNpocC No agpecy:
cttimes@cttimes.org

For English-speaking readers we recommend
to subscribe for PDF-version of the Journal.

Please send your subscription request to:
cttimes@cttimes.org

Year subscription price for PDF-version: 80%.

IMouetHslit pegakTop — POH Knapk (rc@cttimes.org);

r1aBHb pefaktop — FannHa Bynbika (halina.bulyka@cttimes.org);
IMPEKTOP IO CTPATErNYeCKOMY PasBUTHIO TPOeKTa «BpeMs KonTio6uHra» —
ApTteM MNpr6OB (artem.gribov@cttimes.org);

Hay4HBII1 pefrakTop — Bacunum Anppees, kaup. pus.-Mar. HayK;
OTBeTCTBeHHBII cekpeTapb — HaTanbs Muxeesa;

MapkeTuHr 1 peknama — MapuHa Kynukosckas (advert@cttimes.org);
IM3aliH 1 KOMIIbIOTepHas BepcTka — JllogmMmuna NloH4YapoBa;

MOATIMCKA U PacChI/IKa — Cttimes@cttimes.org.

I1aBHbII Hay4HBbIT KOHCY1bTaHT — B.C. BOWTEHKO, a.1.1., mpodeccop,
akagemuk PAEH; nayunsie koucynsrants — JILA. Maragosa,

I.T.H., 3aM. fupexTopa VIHcTUTyTa MpoMbicnoBoit xumum PI'Y vedTn
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