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Conference topics:

¢ Coiled tubing technologies;

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

¢ Acid Treatments (including matrix acidizing);

* Radial Drilling;

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

» Well service (fishing and milling operations,
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* New EOR technologies;
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CJIOBO PEJAKTOPA

HoBBIIT HOMED HAIIETO XYPHAIA
YCTPEMJIEH B OYAYIIEE IO/ IEBU30M
«quppoBU3aIIUg>. BO BCEM MUDE
«qUdppa» yKE NPeodpa3nia MHOI'HE
BH/Ibl UE€JIOBEUECKOH JIEATEITBHOCTH.
HedTerazosas OTpacib, XOTA UJET
Y HE B IIEPBBIX PAAX, HO YBEPEHHO
y4aCTBYET B 3TOM Ipoliecce. bosnbine
JIaHHBIE, OHJIAVH-CEPBUCHL, UHTEPHET
BEIIEN, MICKYCCTBEHHBIN MHTEIUIEKT — 3TU
TEPMUHBI MBI CJIBIIIIUM ITIOBCEMECTHO.

B Hedrecepsuce, 0COGEHHO TpU
nposeaeHnu I'PIT, onnupoBaHHBIE
MAaCCHUBBI MH(POPMAIINU O TPOILJIBIX
ONEPALUAX IOMOT'AIOT HE TOJIBKO 60see 3(pPEKTUBHO
IIPOBECTHU PAO6OTHI, HO ¥ N36€KATh OIMOOK, HEU3MEHHO
BJIEKYIIIMX 3HAYUTEIbHBIE (DMHAHCOBBIE U3/ICPKKU. Pa3BuTne
KONTIOOWHTOBBIX TEXHOJIOTI'MH TAKXKE HEBO3MOXKHO 0€3
«UPBI», 0€3 IEPENAUU JAHHBIX U3 320051 B PEKUME
PEATBHOTO BPEMEHU U UX OIIEPATUBHOI'O aHAIN3a IIU(PPOBBIMHU
CPEACTBAMM.

Beayuiue npon3BoguTeIN O60PYIOBAHUS 1JIs1
BBICOKOTEXHOJIOTUYHOI'O HE(PTErA30BOI'O CEPBUCA YKE
YUYUTBIBAIOT TEHJECHIINIO HA HUMPOBU3AIHIO. B 4aCTHOCTH,
C3A0 «PUJIMAIII> npeoCTaBaseT cepBUC «duamani-
Onu1a¥iH>, IPEAIIONATAIONUNA OHJIAUH-JOCTYII YEPES3 CAUT
OPEANPUATHA U MOHUTOPHHT JAHHBIX C TIIOOOU paboTaIomernt
YCTAaHOBKHU. MH(POPMALIHIO OO 3TOM Bbl HAUJICTE B HAIIIEM
BBIITYCKE.

IlepcriEKTUBAM PA3BUTHUA KOJITIOOMHIOBBIX TEXHOJIOTUI B
Poccum nocssieHa OCHOBATEIbHAS TyOINKAITUS TTIABHOTO
CHEIUATUCTA AETIAPTAMEHTA OYPEHUS U BHYTPHUCKBAXKMHHBIX
pa6ot HTII ITAO d'aznpom HedTh» Ceprest CUMaKOBa. ABTOP
OTMEYAET, YTO B HACTOSIIEE BPEM S HAOIIOA€TCS TEH/ICHITHA
K HAPAIUBAHUIO JINHBI ['T, yBEIMUEHUIO AUAMETPA, 4 paboTa
¢ Tpy6amu AuameTpom 60 MM Ha rrybrHaX 6051ee 6000 M
HEBO3MO’KHA 6€3 CUJIOBOM YCTAHOBKH C I'APAHTUPOBAHHBIM
33I1ACOM MIPOYHOCTH MO I'PY30HOABEMHOCTH NHXEKTOPHOM
ronoBku. O6opynosanue 'HKT B nepcrieKTUBE BUAUTCA
MHOT'033/Ia9HBIM KOMIIJIEKCOM, CIIOCOOHBIM OTKJIUKHYThCS
Ha HOBBIE BBI30OBBL. IMEHHO TAKOM KOMILJIEKC CO3/1aH
KOHCTpPYKTOpamu C3A0 «PHIMAII> u BCKope 6yaeT
MIPE/ICTABJIEH TOTEHIIUATIBHBIM IOTPEOUTEAM.

O HOBEUIIUX TPEHAX PA3BUTHUA OTPAC/IHU, O3By YCHHDBIX
Ha KondepeHnu 1o KONTIOOUHI'Y U BHYTPUCKBAXKUHHBIM
paboram, ipoe/iie B MapTe B Byanenace (Texac) noa
arujou SPE/ICOTA, BeI y3HAETE U3 OO'EMHOU NTOJOOPKHU
TE3UCOB CAMBIX MHTEPECHBIX JJOKJIA/IOB.

A emie pe/yiaraeM BaieMy BHUMAaHHIO IIPEMbEPY HOBOH
pyopuku «BeKTOp pa3BUTHUS». B HEN MBI 6y/IeM ITyOIUKOBATD
MATEPUAJIBL, HATIPSIMYIO HE CBA3AHHBIE C OCHOBHOI
TEMATUKOH JKyPHaJIa, HO KOCBEHHO (4, BO3MOXKHO, YK€ U
MPSMO) BIMAIOIINE HA COCTOSHHUE OTPACIH. B 3TOM HOMEpE
MBI PA3MECTUIN UCYEPIBIBAIOUTYIO UHPOPMALIHIO 00
NEKTPOMOOUIAX — HATIPABJICHNUH, PA3BUTHE KOTOPOTO,

MO MPOTHO34M 3KCIIEPTOB, CIOCOOHO CUIBHO COKPATUTD
UCHIOJIb30BAHUE VIVIEBOJOPO/IOB B ITTOO6AJIBHOM MACHITAOE.

TTouTH HapaBHE IO YACTOTE YIIOTPEOIECHUS CO CJIOBOM
«IU(PPOBU3ALINA» HA PA3TIUYHBIX S3HEPTETUUECKUX (POPYMAX U
KOHTI'PECCAX YoKE 3BYUYUT JPYTOM MAPOIb — «JEKAPOOHU3ALI US>,

BripoueMm, He COMHEBAIOCh, YTO HA HAIIl C BAMU BEK HE(PTU U
ra3a XBaTHUT.

Pon Kimapk

EDITORIAL

The new issue of our journal is looking ahead
inspired by ‘digitalization’. The ‘digit’ has already
modified scores of human activities around the
world. Though not at the forefront, oil and gas
industry is confident in pursuing this way. Big
data, online services, Internet of things, artificial
intellect are the terms to be heard everywhere.

In oil service generally, and in hydraulic
fracturing in particular, digitized mass data
on previous operations not only contribute to
efficiency, but also enable us to avoid mistakes
which invariably result in substantial financial
expenses. The development of coiled tubing also
seems impossible without the ‘digit’ or without
data being transferred from the bottom hole in
real-time mode and analyzed promptly through
digital means.

The leading manufacturers of equipment for
high-technology oil and gas service have been
quick to take up the digitalization trend. For
example, FIDMASH offers Fidmash-Online
Service providing access through its website to,
and data monitoring of any operating unit.

Find more details about the service in our issue.

The prospects of the development of coiled
tubing technologies in Russia are given wide
coverage in the article by Sergey Simakoyv,
senior specialist of Drilling and Interventions
Department at Gazpromneft Scientific-Research
Center (SRC). According to the author, there
is a current tendency for increasing the length
and diameter of coiled tubing, while operating
the tubing of 60 mm in diameter at 6,000 m
and deeper is impossible without a power
unit providing guaranteed safety factor for the
injector head pull capacity. Ultimately, coiled
tubing equipment is to become a multi-purpose
complex capable of meeting new challenges.
Such complex has already been created by the
designers of FIDMASH and will shortly be
presented to its potential users.

An extensive range of abstracts from the most
promising reports made at SPE/ICOTA Coiled
Tubing & Well Intervention Conference which
was held in March in Woodlands, Texas will
provide an insight into the latest industry trends.

Finally, we would like to introduce to you
our new column Vector of Development. It will
contain materials which reveal no immediate
connection with the major subjects of the
journal, while at the same time having an
indirect (or even direct) impact on the state
of industry. We have included into this issue
exhaustive information on electric vehicles
whose growing popularity, according to
the experts’ forecasts, is likely to reduce the
consumption of hydrocarbons on a global scale.

At various energy forums and congresses,
another password, ‘decarbonization’, competes
with ‘digitalization’ in the frequency of use.

However, I have no doubts that oil and gas will
not run short within our lifetime.

Ron Clarke
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19-a Me)xxayHapogHasi Hay4HO-NpaKTU4YecKkana KoHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

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

MNpu nopaepxke MyuHUcTepcTBa aHepreTnku PO %

KoudepeHIus cocTounrcs 8-9 HOAOPsI
2018 roza B MOCKBeE.

OpranmusaTopsl: POCCUUCKOE OTAETIEHNE ACCOITUAIIN
CHELMAJIUCTOB 10 KOITIOOMHTOBBIM TEXHOJIOTHAM U
BHYTPUCKBAXKUHHBIM paboTaM (ICOTA-Poccus), HaygHO-
OPAKTUYECKUI XKYPHAJ «Bpems KONTIOOUHra. BpeMs
I'PIT», HekOMMeEpUYECKOE NAPTHEPCTBO «LleHTp pasBuTus
KOJITIOOUHTOBBIX TEXHOJIOTU» (T. MOCKBAQ).

OdurmanbHasg NOAAEPKKA: MUHUCTEPCTBO SHEPTETHUKH
Poccurickor denepanu.

[Tnomanka nposenenyst: I. MOCKkBa, roctuHuna «HoBoTeb»
(TIpecHeHcKas Hab.,, 2, CT. M. «/IeJI0OBOY LIEHTP», «BBICTABOYHAS).

CrpyKTypa MEPOIIPUSTHS: HA 8—9 HOSIOPSI 3aATVIAHUPOBAHBI
MIECTDH TEXHUYECKUX CEKITUH.

Hx reMaruka:
¢ KosTIoOOMHTOBBIE TEXHOJIOTHH,

e AxryanbHble TexXHOIOruu I'PIT (MI'PIT B rOpU30OHTAIBHBIX
ckBakuHax, ['TIIT mrroc I'PIT, T'PIT ¢ 2a30TOM, UICIOJIB30BAHUE
KONTIOOUHTA Tpy npoBseeHnH ['PIT, 601be06bEMHBIE
I'PIT, KT'PIT rmoc I'PIT m 1p);

* Kucnorabsle 06padoTKH (B T MaTpudHblie BCKO);

e PaguasibHOE BCKPBITHE IIJIACTOB;

*  COBpEMEHHBIE METOABI F€O(PUINIECKOTO UCCIIEJOBAHUA
CKBA’KHH, B T4. TOPU30OHTAIbHBIX; JOCTABKA
reo(pu3nIeCKUX NPUOOPOB C ITIOMOIIBIO KOJITIOOMHIA 1
BHYTPUCKBAKUHHBIX TPAKTOPOB;

*  BHYTPHUCKBaXMHHBIA MHCTPYMEHT JJIs1
BBICOKOTEXHOJIOTUYHBIX PA6OT;

¢ 3ape3ka GOKOBBIX CTBOJIOB;

¢ TUIPOMOHUTOPHOE 6YPEHHUE;

e HMHCTpYMEHTAJIbHBIN CEPBUC (JIOBUJIbHBIE OIIEPALINH,
(Ppe3epOBAHUE, YCTAHOBKA OTCEKAIONTUX ITAKEPOB U JIP.);

* HoBble METOMBI NOBBIMEHUA HE(PTEOTAYH IIACTOB;

*  PEMOHTHO-MU3OJAIIMOHHBIE PAOOTHI

* TIpOMBICIOBAsA XUMHUS 111 BLICOKOTEXHOJIOTUYHOT'O
HEPTETA30BOIO CEPBUCA (PEATEHTBI U MATEPHUAIIBI I I'PIT,
xomnoguumu 14 [THIT, coctasel 11 PUP u ap.)

8 HOAOPs. TOPIKECTBEHHBIHN ITPUEM, B PAMKAX KOTOPOT'O
COCTOUTCSA BPYYEHHE JUIIJIOMOB JIAyPEATAM CIIELINAJIBHOI
npemud Intervention Technology Award, yapexcHHOMN
POCCUIICKUM OTAENEHUEM ACCOLIMALIIY CIIEIIUATIICTOB
10 KOJITIOOMHI'Y U BHYTPHUCKBA)KMHHBIM PA0OTAM
(ICoTA-Poccus).

8-9 HOAGPA. BricTaBKa. ByIyT IPE/ICTABICHBI TPOTYKITHS 1/
WA TEXHOJIOI'MU KOMIIAHHUA-yYACTHHIL.
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The Event is supported by the Ministry of Energy
of the Russian Federation

The conference will be held on November 8-9,
2018 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).

Structure of the event: six technical sessions
are planned for November 8-9.

Topics of the sessions:

* Coiled tubing technologies;

e 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;

e 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 8. 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 8-9. Exhibition. Products and/or
technologies of the participating companies will be
presented there.

Working languages are either Russian or English.
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19-a Me)xxayHapogHasi Hay4HO-NpaKTU4YecKkana KoHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

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

Mpwu nopaepxxke MyuHMUcTepcTBa 3HepreTuku PO %

Paboune A3bIKU KOH(PEPEHITUM: PYCCKUI U AHIJTUUCKH.
ByJieT BECTUCh CUHXPOHHBIH IIEPEBO/I.

MexyHapOAHASA HAYYHO-TIPAKTUYECKAsI KOH(DEPEHIIUA
«KonTio6uHroBble TeXHONOTUY, I'PIT, BHYTPHUCKBA>KUHHBIE
PabOoThI» IPOBOJIUTCS €3KETOJJHO. DTO CTAPEHUIIINH B
Poccun npoecCuoHaNnbHbBINA (POPYM /I CIIELTUATIUCTOB
HEPTETA30BOI'O CEPBHUCA, 31KA3YNKOB BBICOKOTEXHOJIOIMYHBIX
HEPTECEPBUCHDBIX YCJIYT U IPOU3BOJUTEIIEN COOTBETCTBYIOIIETO
060PYAOBAHUSL.

Jeneraramu KOH(EPEHIINU HEU3ZMEHHO SIBJISAIOTCS
NPEJCTABUTENIHN TAKUX U3BECTHBIX POCCUUCKUX U
MEXKAYHAPOAHBIX KOMITAHUH, KaK «<POCHE(PTH», ['a3IpOM»,
Ta3npoM HePTh», JIYKOWJD», dIlmombepske», Weatherford,
Halliburton, «TatHe(pTh>, «BamtHePTH>, OO0 HHTErpa —
CepBucsp, «<EBC», «BBT-BocTOK, Eriell Group, <benopycHedThb»,
Takep Cepsuc», Westor Overseas Holding, «®pax/IsxeT-Boinra»,
Ypan-Inzaviv-ITHI D>, «Betepan», «PUJIMAII, I'pyrirma PU]I,
Serva Group, Welltec, PI'M, Jereh Group, BOpoBHUCKHIT KOMOUHAT
OTHEYIIOPOB U [IP.

[IporpamMmma TEXHUYECKUX CEKIINUH TPAJUITOHHO
(POKyCHPYETCA HA CAMBIX IIEPETOBBIX TEXHOJIOTUAX. BBl MOXETE
YOEIUTBCA B ITOM, O3HAKOMHUBIIIHNCH C UCTOPUEN KOH(DEPEHIITNN
I10 a/Ipecy www.cttimes.org/conf/

Ha 19-11 koH(pepeHIU 6y1yT IPEAOCTABJIEHBI BCE YCJIOBUSA
JUIA IPOAYKTUBHOTIO KAaK (POPMATIBHOTO, TAK M HE(POPMATTEHOTO
KYJTyapHOTI'O OOIIEHUS CIELTUAIUCTOB B IPOLIECCE KOpe-
OPENKOB, (PypIIETA U TOPKECTBEHHOTO ITPHUEMA. Bbl cMOXKeTE
O6CYANTD AKTYAJIbHBIE IIPOOJIEMBI C KOJUIETAMH U3 BEAYITUX
KOMITAHUI, TOOECEOBATD C AHIVIOA3BIYHBIMU YYACTHUKAMHU
KOH(EPEHIINHU C TOMOMIBIO KBATH(PUITPOBAHHBIX
MIEPEBOJUYUKOB.

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

HO U BCTPETUTE HOBBIX IPYy3€H.

3aperuCcTpUPOBATHCA B KAYECTBE YUACTHHUKA KOH(PEPEHITUN
Bel MOXeTE IO afIpecy: www.cttimes.org/conf/confreg/

Hndopmanms 0 CIOHCOPCKUX BO3MOKHOCTAX BBICBUIAETCS
10 3a1IPOCY.

E-mail: cttimes@cttimes.org
Ten. +7 (495) 481-34-97 (506. 102)
Mo6.+7 (968) 356-34-45

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

JKzeM Bac, JOporue KOJUIEry, B HaeM HepopMaIbHOM Kiryoe!
Operxomumem

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

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 19* 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 (495) 481-34-97 (ext. 102)
Mobile: +7 (968) 356-34-45
Fax:+7 (499) 788-91-19
www.cttimes.org/en/

We look forward to meeting you!
Organizing Commiltee
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PETUCTPAITUOHHA A ®OPMA
19-a MexXayHapOaHASA HAYYHO-TIPAKTUYECKAA KOH(PEPEHLI U
«KOJITIOBUHI'OBBIE TEXHOJIOTUH, I'PII, BHYTPUCKBAKUHHBIE PABOTBI»
8-9 HOAOPA 2018 1.

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

1. Iloxany¥icTa, 3AII0OTHUTE PETHCTPAIHOHHYIO (DopMmYy. ‘TIoss, 06513aTeIbHbIE IS 3AII0THEHHSI

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

*JIOJIPKHOCTD

Hanwucanue no-aHIInHUCKU

*Kommanus

"AAPEC NIEKTPOHHOH MOYTHI “Tenedpon

*dakc

TTouTOBBIN aipec

2. Tloskaay¥cra, orMeTsre (hopmat yuacTusi: KOH(hepeHIHs, BBICTABKA.

8-9.11.2018 - KOH®EPEHII A

PerucrpaliiOHHBIN B3HOC

[ neneraTosn 70 800 pyo.
JJ151 TOKIATYUKOB (JJOKJIA/Ibl HEPEKIAMHOTI'O XAPAKTEPQ). ... 63 720 py6.
Xapakrep JIOKJI14/1a OIIPEJE/IAET IPOIPAMMHBIA KOMUTET KOH(pPEPEHIUN

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

PEerucTpaiuOHHBIA B3HOC C OJTHOT'O UCTIOBEKA wuvvvvvvevvvresssssssssssssssssssssss 65 844 pyo6.
Anayuacmmurxos kongeperyuii 2009—-2017 22. — ckuoka 5%
PerucTpariiOHHbBIN B3BHOC C OJIHOT'O YEJIOBEKA 67 260 py6.

Pezucmpayuornmoiil 63HOC BIIOUACTN. YHACIUE 0e1e2amda 6 MEeXHUHUECKUX CeKUUAX, Koghe-Opetinax, 00e0ax,
VAHCUHAX, BeHePHEM npueme, NOCeUieHIUe BbICINABKU, a MAKIce PAa30amoyuHble MAmepuaiv, KOHpepeHiL 1
npesenmaunuu OOKAA0UUK08 Ha flash-nocumene.

J1J151 3A0YHBIX YIACTHUKOB 11 800 py®6.

Bce uenwt gxnrouarom H/IC (18%)

[MoxXaIyHCTA, YKaKUTE POPMAT YIACTHS M YKAKUTE CYMMY BEIGPAHHOT'O BaMU PErHCTPAIIIOHHOIO B3HOCA:

dopmar Cymma

Jenerat KoH(pEPEHITUN

Tocruauna <HoBOTE B>
Jenerat KOHPEPEHITUN — TOKJIATINUK
Anpec: Poccna, Mocksa, roctnHunua «HosoTtenb»
(MpecHeHcKkas Hab., 2, CT. M. «[JeN0BOW LLEeHTPY,
«BblcTaBOYHasA»)

BpoHMpOBaHME HOMEPOB: +7 495 705-94-86

3a04HBINA yYACTHUK KOH(pEPpEHITUU

Ne 2 (064) Hiionb,/June 2018 9




APPLICATION FORM
The 19" International Scientific and Practical
COILED TUBING, HYDRAULIC FRACTURING AND WELL INTERVENTION CONFERENCE
November 8-9, 2018
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.

8-9.11.2018 - CONFERENCE

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

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

Registration fee for one person $1380
The participants of the conferences in 2009-2017 have a 5% registration discount
Registration fee for one person /. $1410

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

All prices include VAT

Please, select your participation option and registration fee:

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

10 Ne 2 (064) Mrons/June 2018




M 6 o Tonkbko opuzuHankHbie 3anyacmu!
a u-' "A Toneko npogpeccuoHanbHeie yenyau!

CEPSYC KONTIOsYAr0Os0r0 O50P 08 A
TeMNE=Ps EUE NOCTYTIFEE

Komnanus «MawOiin» |
(Poceuitckasn Penepauns) —

CepBUCHaA KoMNaHWs No oBCnyKMBaHMIO
KonTtoBuHroBoro obopyaosaHus

1 obopynosaHus ans MPr1.

y
Jy - S
?I
.

OcHOBHbIE HaLW ycnyru aTo:

» [apaHTMiHOE 1 nocnerapaHTUitHoe obcnyK1BaHKE
obopynoBaHug;

« [poBeaeHue nycko-HanagoyHslx pabot u 0byyeHue
creunanueToB 3aKa3qnka;

* [poBeaeHune pabot no kanuTansHoOMYy PEMOHTY
W MoAepHU3aLMKM obopyaoBaHus;

» [ocTaeka Be3myTOBOM ANMHHOMEPHOM TPYObI;

* [locTagka opuriHankHbIX 3anacHsIX YacTen, MMNOPTHOM
KOMNNEKTaUun 1 PacxodHblx Matepuanos ans
KONTIOOUHIOBOTO, HAarHETaTEeNLHOTO 1 a30THOTO
obopynoBaHus, a Takke obopyaosaqua ang [Pr1,

C peruoHansHoro cknaga B r. Cypryr.

Mbi rOTOBbLI OPraHU30BaTh
[0CTaBKy KOMMMAEKTaLum co
cknaga B noboe yaobHoe ans
Bac mecTo B KpaTt4auimne cpoku!

Poccwa, 118017, r. Mockea
MNbixeBCKUA Nep., 4. 5, cTp. 1, ocdwuc 224

CKINAQ & r. CypryT OTAEN NPOOAX U CEPBUCA

yn. Byposas, a. 6, 1 aT. +7 {916) 965-81-01
Ten. +7 (922) 256-59-89 E-mail: sales@mashoil.ru




[TIEPCITEKTHBDI

HannoHanbHbIN He(pTEra3oseii popym — 2018
(HH®-2018) nporiesn nof 3HaMEHEM HU(PPOBU3ALTUH.
B Mupe MeHaeTCs caMa CTPYKTYPa SKOHOMUK.

Bce 6onpmme jonu BBIT pa3BUTHIX CTPaH
CO3/JAI0TCS 6€3 POCTA SIHEPro3aTpar. C pa3BUTHEM
UMPOBOI SKOHOMHUKHU YEJIOBEYECTBO HOAXONUT
K CEPBE3HOMY U3MEHEHHIO INIOOATBHBIX TPEH/IOB
3HEPTroNnOTPEOICHUS.

CoBO «1IM(PPOBU3ALINA> 3BYUAJIO KAK ITAPOJIb B
BBICTYIIJIEHUAX OOIBITHMHCTBA CIIMKEPOB, YKPAIIAIO
COO0M MPEIEHTAIUH, BEHIAJIO HH(POPMAITUOHHBIE
COOOHIEHHNS O KOHKPETHBIX JTJOCTUKEHUAX
KOMITaHUI. TpeHy| ObLI 33/1aH YK€ B CAMOM HA3BAHUU
IVIABHOM IJIEHAPHOM CECCUU: <€XHOJIOTUYECKOE
pasBuTHe HePTEra30BOM oTpaciau Poccuu B
YCIIOBUAX HU(PPOBOU TPAHC(HOPMALTUH MUPOBOI
3KOHOMMKU U CTPYKTYPHBIX IPEOOPAZOBAHUI.

OIHOM U3 IPUYMH IPUCTAIIBHOI'O BHUMAHU,
OKa3aHHOT'O (POPYMOM 3TOU TEHJEHIINH, ABUJIOCh U
TO, YTO 33/1A4a PEAIU3ALMU CUCTEMHOMU IIPOI'PAMMBI
pasBATHA [UQPPOBOI SKOHOMHUKU ITOCTABJIEHA B
NOCIaHnuy npesujenTa Poccuiickon Penepanmmu
derepalibHOMY COOPAHMUIO.

HWHpycrpuanbpHble augepel Poccun u mupa
CETO[HA NEPECTPANBAIOT OU3HEC-TIPOLIECCHI,
CKJIAABIBABIINECA AECATUNETUAMA. LINpPpOBBIE
TEXHOJIOI'MH IIPUXOJAT B CAMBIE PA3HBIE C(PEPHI
Hauew )Ku3Hu. MTHTEPHET, COITUaJIbHBIE CETH,
anekTpoHHble CMHY, Uber — BOT TOJIBKO HECKOJIBKO
Pa3pO3HEHHBIX IIPHUMEPOB IIOBCEAHEBHOCTH. [1pn
BCEN HEMIOXOKECTH 3TUX SABJIEHUN Y HUX O0II1asA
OCHOBA, TaK Ha3bIBAeMasI IU(MPA, — YHUBEPCAJIbHBINA
MOKA34TEJIb, ITO3BOJIAIOIINI TOBOPUTH O TOM,
4TO B MUPE NOBCEMECTHO ITPOUCXOAUT HU(PPOBA
TpaHcphOpMaL, OHA XKe NUdpposBu3anus. Kak kormaa-
TO 3NIeKTprUdUKaAnUA... Ilepedpasupys KIACCUKA,
XOYETCSI BOCKJIUKHYTH: <[ 11110C 1u(pOBU3AIIS BCCH
CTpaHBbIb.

B pertrunre BceMrupHOIo 9KOHOMUYECKOTO
¢$popyma Poccus 3aHuMaeT 41-€ MeCTO IO TOTOBHOCTH

OF DIGITALIZATION

The National Oil and Gas Forum 2018 was held
under the banner of digitalization. The very structure
of economies is changing in the world. All large shares
of GDP of developed countries are created without
increasing energy costs. With the development of
the digital economy, the humankind is approaching
a serious change in global trends in energy

consumption.

The word "digitalization" sounded like a password
in the speeches of most speakers, was frequently used
in the presentations, information messages about
specific achievements of companies. The trend was
already set in the very title of the main plenary session:
"Technological development of Russia's oil and gas
industry in conditions of digital transformation of

C passutnem
LUNPPOBON 3KOHOMMUKM
4yenoBeyecTBO

MOAXOAUT K CEPbe3HOMY
N3MEHEHUIO
rnoGanbHbIX TPEHAOB
3HepronoTpebneHus.

With the development
of the digital economy,
the humankind is
approaching a serious
change in global trends
in energy consumption.

the world economy and
structural transformations.”
One of the reasons for the
close attention provided
by the forum of this trend
was the fact that the task
of implementing the
system program for the
development of the digital
economy was put in the
message of the President of
the Russian Federation to the
Federal Assembly.
Industrial leaders of
Russia and the world
today are rebuilding the
business processes that have
developed over the decades.

Digital technologies come in all sorts of spheres of our
life. Internet, social networks, electronic media, Uber
— these are just a few scattered examples of everyday
life. For all the dissimilarity of these phenomena,

they have a common basis, the so-called "digit", a
universal indicator that allows us to say that there is a
digital transformation everywhere, digitalization. As

«lFa3npom HedTb» yTBEPAMIA
LM poBYio TpaHcopMaLmio brsHeca
B Ka4eCTBe OAHOr0 13 MPUOPUTETHBIX
HanpaBfeHNN AeATENbHOCTU.

B KOMNaHWW MPUHATO peLleHne
0 CO3[aHMM AMPEKLIMM NO LMdPOoBOn
TpaHchopmMaLmn.

KnioyeBbiMY 3a8a4aMu AMPEKLMU
LMdpoBon TpaHCopMaLLMm
CTaHYT CO3[aHNe eANHOWN CUCTEMBI
LMMPOBbLIX MPOEKTOB KOMMaHWK
0719 PaAMKaibHOro NoBbILLEHNA

onepaLmoHHOM 3(hHeKTUBHOCTIN BCEX
OU13HeC-NPOLLECCOB, a TakXe pa3BuTME
CO6CTBeHHbIX MHTENNEKTYaJlbHbIX
CepBUCOB.

Moppa3neneHne Havano paboTty B
anpene 2018 roga v NPUCTYNIIO K
CO3[aHMI0 [ONFOCPOYHOM LM POBOM
CTpatermmn KoMrnaHmn. 3T10T AOKYMEHT
OymeT BKoYaTh B ce0s nnaHsbl
BHELPEHNS HOBbIX TEXHONIOTUM,
npeobpa3oBaHMs OpraHN3aLMOHHbIX
NPOLECCOB U KYNbTYPbl KOMaHOHOM

paboThl AN TeCTUpoBaHus IT-
peLleHnn. HoBasa AMpeKkLums yTBepanT
«OOPOXHYIO KapTy» MO LMPPOBU3aLLN,
OLEHNT BO3SMOXHOCTU CUHEPrnn
NyYLUIMX NPOEKTOB, @ Tak>Ke 3aMMeTCs
aKcenepaLmen KOpnopaTUBHbIX
N3MEHEHWI 1 Pa3BUTUEM LIUPPOBbIX
KOMMeTEHLMI BO BCEX MOAPA3AeNEHMAX
KOMNaHWw.

B nnaHax «fasnpom HedTn»
pa3paboTtka cobcTBeHHOM IT-
nNaTopMbl, KOTOPas MO3BOANT
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K IIU(PPOBOU SKOHOMHKE U 38-€ MECTO
10 3KOHOMHUYECKUM U UHHOBAITUOHHBIM
PE3YABTATAM UCTIOIb30BAHUSA
UMPPOBBIX TEXHONOTUH. [IprueM OT
CTPaH NEPBOI JECATKU MBI OTCTAEM

C O4YEHDb OOJIBIIUM OTPBIBOM. Y3KHUMU
MECTAMH JIJI1 KOHKYPEHTOCIIOCOOHOCTHU
Poccum Ha 1710621HOM TU(PPOBOM
PBIHKE SIBIISIOTCS HU3KHE YPOBEHD
WHHOBAITUI M HEPA3BUTOCTb OU3HECA,

4 TAKXKE HEJOCTATOYHO PA3BUTHIE
TOCYAAPCTBEHHBIE U YACTHBIE
MHCTUTYTHI 1 (PUHAHCOBBIM PBIHOK.

Tem He MEHEE, COITIACHO OLIEHKE BCE TOI'O
ke popyMa, HUPPOBUIAIUS TOJIBKO
HEPTEra30BOM MPOMBIIIIEHHOCTHA
MOKeT mpuHecTH Poccnu k 2026 roy

BaxxHa Hopma
npubbINn, a He
abconoTHaga LeHa Ha
HedTb, a «<undpa»
CNocoOHa 3HauYnTENbLHO
CHU3UTb U3EPXXKU

Ha Bcex 3Tanax
NpPOW3BOACTBEHHOM
LLeNoYKMU.

The rate of profit and
not the absolute price of
oil, is important and the
"digit" can significantly
reduce costs at all stages
of the production chain.

once the electrification ... To paraphrase
the classic, I want to exclaim: "Plus the
digitization of the whole country!"
(V. Leninin's famous expression
“Communism is Soviet power plus the
electrification of the whole country™)
In the rating of the World Economic
Forum, Russia occupies the 41st place
in readiness for the digital economy
and the 38" place in terms of economic
and innovative results of using digital
technologies. And from the first ten
countries we are lagging behind with
avery large margin. The bottleneck
for Russia's competitiveness in the
global digital market is the low level
of innovation and underdevelopment

PROSPECTS

JOTIOJTHUTETbHBIH JoXO/ $1,6 TpITH.

TonnMBHO-9HEPrETUYECKUI
KOMILJIEKC HE CTOJIb ITOABEPKEH
UMPOBOIT PEBOJIIOIIAY, KAK JPYTHUE OTPACTH
3KOHOMHUKHU. [TOKa 94TO HE(PTETa30BbIE KOMITAHUN
CEPBE3HO OTCTAIOT OT U3BMEHEHUH, CTPEMUTEIBHO
MPOUCXOAAIINX B IPYTUX OTPACIIAX, HAIIPHUMED, B
OaHKOBCKOM 6usHece. TeM He MEHEE JTUIEPHI OTPACTIA
JI€JIAIOT CTABKY HAa MHTEHCUBHOE PA3BUTHE, ITTABHBIM
YCJIOBUEM KOTOPOT'O ABJISAETCA IMHUPOKOE BHEAPEHUE
U 3(P(PEKTUBHOE UCTIONB30BAHNE ITU(PPOBBIX
TEXHOJIOI'UH.

Cnukepsl HH®-2018 He ycTaBaay o6pamarb
BHUMA4HHME JIEJIETATOB HA TO, YTO HHU(PPOBUALINA
CTAHOBUTCS CAMBIM Ba’KHBIM (DAKTOPOM Pa3BUTUA
He(MTErazoBOy OTPACIH, BO3BOINIIN €€ B PAHT'
4eTBEPTOM IPOMBIINIJIEHHOU PEBOIIOLIUU
(Mupycrpuun 4.0.) Wiy 3BONIOLIUH, KOTOPAs
«PEBOJIIOLIMOHAJIM3UPYET TO, KAK MBI UCIIOJIb3YEM
UMEIONMUECH AKTUBbI>. OTHON U3 IPUYUH
NOJO6HOIO BHUMAHMA ABUJIOCh CHUKEHHE IIEH HA
HedTh. JOOBIBAIOIME KOMITAHUHY CTAJIU AKTUBHEE
MPUBJIEKATH IIPOI'PECCUBHBIE TEXHOJIOI'UH.

Beap, 110 CyTH, Ba’KHA HOPMA NIPUOBLIN, 4 HE
a6COMIOTHAS 1I€HA HA HEPTBD, 4 «11U(PpPa» CLIOCOOHA
3HAYUTETBHO CHU3UTD U3JEPKKHM HA BCEX ATANAX
MPOU3BOACTBEHHOM LIENTOYKH.

YT0 Ke 03HAYAeT HUMPOBU3AUA I
HedTerazoBoy orpacau? Ilpexie BCero, 3To

of business, as well as underdeveloped
state and private institutions and the
financial market. Nevertheless, according
to the assessment of the same forum, digitalization of
the oil and gas industry alone could bring Russia an
additional income of $ 1.6 trillion by 2026.

The fuel and energy complex is not as susceptible to
the digital revolution as other sectors of the economy.
So far, oil and gas companies are seriously lagging
behind changes that are rapidly occurring in other
industries, for example, in the banking business.
Nevertheless, industry leaders rely on intensive
development, the main condition of which is the
widespread introduction and effective use of digital
technologies.

The speakers were never tired of drawing delegates'
attention to the fact that digitalization is becoming the
most important factor in the development of the oil
and gas industry, elevating it to the rank of the fourth
industrial revolution (Industry 4.0) or evolution, which
("quote"), "revolutionizes the way we use existing
assets ". One of the reasons for this was the decline in
oil prices. Extractive companies have become more
active in attracting advanced technologies. After all, in
fact, the rate of profit and not the absolute price of oil,
isimportant and the "digit" can significantly reduce
costs at all stages of the production chain.

What does digitalization mean for the oil and gas
industry? First of all, this is the transformation of "Big }

pa3pabaTblBaTb CEPBUCHI A8 CO3AaHNS
HOBbIX MOTOKOB 1 MACC/BOB AaHHbIX,
popMMPOBaTL MHCTPYMEHTapUM
NpeauKTUBHOW aHaNUTUKKN LLUPPOBON
NHbopMaLUMK. YXe BefleTcs NpopaboTtka
TpebOoBaHNM 1 apXUTEKTYPbI MPOTOTUMA
nnatopmel. B nepcrnektnse «faznpom
HedTb» NNaHNPyeT Ha4aTb pa3paboTky
HOBbIX MPOAYKTOB W YCNYT, OCHOBAHHbIX
Ha BHEOPEHNN COBPEMEHHbIX LIMPPOBbIX
TEXHOMOTUN.

3a nocnefHuve ABa roga «fasnpom

HedTb» yXXe peanv3oBana pag
yCreLHbIX MPOeKTOB B 061acTy
BHePEHNS TEXHONOr A OIIOKYeNH,
CNCTEM C UCKYCCTBEHHBIM UHTENNIEKTOM,
NPeaKTUBHOM aHaNUTUKW Ha
ocHoBe Big Data, NpoMbILLIeHHOro
MHTepHeTa BeLLlen. Beicokyto
3(PPeKTUBHOCTL NOKA3aso Co3daHume
«UMDPOBbLIX ABONHNKOBY» CKBAaXMH,
OypoBbIX, HedTenepepabaTbIBaIOLLMX
yCTaHOBOK. upeKLums no umdbposom
TpaHcdhopMaLmmn 0bobLmT

HaKOMJEeHHbIV OMbIT MPOEKTOB MO
BHEAPEHWNIO MePeioBbIX TEXHONOMUN,
onpenenvT BEKTOP X AasbHenLero
pa3BUTKS.
o0 0

Gazprom Neft has confirmed the
digital transformation of its business
as a priority area of focus, with the
creation of a new “Digital Transformation
Directorate”.

The key objective of the Digital
Transformation Directorate will be to
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IPEO0OPA30BAHUE «OOJBIIUX JaHHBIX> (Big Data) Bo
4TO-TO, HA OCHOBE YETO MOXKHO IPUHUMATD PEMICHUS.
TTOABUIICA U CTAJI HIMPOKO U3BECTEH JIO3YHT, UTO
«JTAHHBIC — 3TO HOBASI HEPTh>.

bonee TouHOE onpezecHUE 1a1a KOMITAHUA
McKinsey: «BosbIIMe JAHHBIE — 3TO TAKHUE HA60OPBI
JIAHHBIX, PA3MEPBI KOTOPBIX IPEBOCXOIAT
BO3MOXKHOCTH TUIIUYHBIX CUCTEM YIIPABIECHUS
043aMHU IAHHBIX [10 UX COOPY, XPAHEHUIO,
YIPABIEHUIO U AHAINU3Y>. [10 CJIOBAM IVIaBBI UpStream-
koMnanuu bepuapa JIoynu, 6oinbmue JanHusle (Big
Data) npuBEAYT K PEBOJIIOLIMU B HEPTAHOM OTPACTIU.

I'maBHAs 32CJ1yra B HOSIBJIEHUU TEXHOJIOTUI
pab6oTel ¢ Big Data mpuHaIekUT KoMInaHuu Google.
brarogaps xapakrepy cBoero ousneca Google
MOCTOSIHHO CTAJIKUBAJIACh C HEOOXOAUMOCTBIO
06pPabOTKH HE IPOCTO OOJIBIINX, 4 TUTAHTCKUX
O6'BEMOB JAHHBIX, IPUYEM ITIOCTOSIHHO PACTYyIUX. C
Havayia 2000-x rogos Google 1 CBOUX BHYTPEHHUX
HYX/, pa3dpaboTaia psaj TEXHOJIOIUHI, MHOTUE U3
KOTOPBIX ITOCJIY>KHJIM OTIIPABHOMU TOYKOM 1A
MOABJIEHUS ITPOAYKTOB C OTKPBITBIM KOJIOM, JIEKAIINUX
B OCHOBE 9KocucTeMbl Hadoop. OcHOBHAsA ujies
HOBOH 3KOCUCTEMBI COCTOUT B PACIIPEACTIEHNH 32a4
10 XPAHEHHUIO U OOPA6OTKE JAHHBIX MEXK/Y COTHIMU
U TBICAYAMH PA3JIMYHBIX Y3JIOB, 4YTO IMO3BOJISAET
Haubonee 3pPEKTUBHO 331CUCTBOBATD MAIIHHBIE
PECYPChL, MUHUMU3HPYA IIPU 3TOM PUCKU ITIOTEPU
JAHHBIX B CJIy44€ BBIXO/]A U3 CTPOS OTAEIBHBIX Y3JIO0B.

B Poccuu ¢ 601bIIMMU JAHHBIMHY YCIIENTHO
PaboTAIOT TAKUE KOMIIAHUH, KaK «CoepbaHk», BTD,
MTC, «Meradon».

KoMmnianus Accenture BbIACHUIIA, YTO 36%
He(dTEeAOOBIBAIONINX KOMITAHUI MUPA CEHYAC
AKTHBHO UCHOJIB3YIOT TEXHOIOI'HIO Big Data,
eme 38% HaMEPEHBI B3SITh €€ HA BOOPYKECHUE B
onmkanmue 3-5 jet. Jlaske mocye ooBaja 11eH Ha
HedTh OONIBIINHCTBO HEPTAHBIX KOMIIAHUNI MHUPA
HE OTKA34JIUCh OT IIAHOB BHEAPEHUA [TU(PPOBBIX
TEXHOJIOI'MH U HE CTAJIN SKOHOMUTD Hd 3TOM
HANPABJIEHUU.

HaxoruleHHBIE JAHHBIE CTAHOBATCSA AKTHBOM
NPEANPUATUSA, TAKUM K€, KAK OCHOBHBIE CPE/ICTBA
1IN (PUHAHCOBBIC BJIOKEHU . OOIINPHBIN MACCUB
JAHHBIX IPEACTABIISACT COOON YHHUKAIBHBIN PECYPC,
KOTOPBIH MOXKET OBITh UCTIOJIb30BAH B YIIPABJIECHUNU

becnone3Ho HakannuBaTb

Macc1Bbl JAHHbIX B
3N1eKTPOHHOM hopme U
He aHann3npoBaTb NX
Ha OCHOBE KOHTEeKCTa
NpPOoLLIoro onbita!

It is useless to accumulate
data sets in electronic
form not analyzing them
on the basis of the context
of past experience!

Data" into something,
on the basis of

which it is possible

to make decisions.

A slogan appeared
and became widely
known that "data is
the new oil".

A more accurate
definition was given
by oxford dictionary:
"Extremely large
data sets that
may be analyzed
computationally
to reveal patterns,

trends, and associations, especially relating to human
behavior and interactions." According to the head of
upstream-company Bernard Lowey, large data (Big
Data) will lead to a revolution in the oil industry.

The main merit in the emergence of technologies
for working with Big Data belongs to Google. Due
to the nature of its business, Google has constantly
faced with the need to process not just large but huge
amounts of data, constantly growing. Since the early
2000s, Google for its internal needs has developed
a number of technologies, many of which served as
a starting point for the emergence of open source
products that underlie the Hadoop ecosystem. The
basic idea of the new ecosystem is to distribute
storage and processing tasks between hundreds and
thousands of different nodes, which allows the most
efficient use of machine resources, while minimizing
the risks of data loss in the event of failure of

individual nodes.

In Russia , such companies as Sberbank, VIB, MTS,
Megafon are successfully operating with big data.

Accenture has found out that 36% of the world's oil
companies are now using the Big Data technology,
another 38% are going to use it in the next 3—5 years.
Even after the collapse of oil prices, most of the world's
oil companies have not abandoned plans for the
introduction of digital technology and did not begun

to save in this direction.

The accumulated data become an asset of the
enterprise, the same as fixed assets or financial

create a single and inclusive system
covering the company’s full digital
strategy, directed at game-changing
improvements to the operational
efficiency of all business processes, as
well as the development of the company’s
own “smart services”.

Commencing work in April 2018,
the structural unit has now set about
creating a long-term digital strategy
for the company, to include plans
for implementing new technologies,

transforming organisational processes,
and engendering a team culture in testing
IT solutions. The new Directorate will
approve the company’s “road map” on
digitalisation, assess opportunities for
synergies across the most viable projects,
and will be involved in accelerating
corporate change and developing digital
competencies throughout the business.
Gazprom Neft's plans include
developing its own IT platforms for
creating new information flows and

datasets, and developing predictive
analysis tools, with the requirements and
architecture for a prototype platform
already being worked out. Gazprom
Neft plans also to begin developing new
products and services based around the
implementation of cutting-edge digital
technologies.

Gazprom Neft has already
implemented a range of successful
projects over the past two years,
including implementing blockchain
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OM3HECOM, OJHAKO TPAAUIUOHHBIE METO/IbI

AHAJIN32 UHOOPMALTUH JJI TOTO YKE HE NOAXOMAT.
Becnone3Ho HaKaAINBATh MACCHUBBI JAHHBIX B
NEKTPOHHOI (POPME U HE AHATU3UPOBATh UX HA
OCHOBE KOHTEKCTA MPOILIOro OnbITa! HOBbIE METO/BI
AHAJIN32 NTHHOPMALIUU TO3BOISAIOT IPUHHUMATD
ONTUMH3UPOBAHHBIE YIIPABJIECHUYECKHUE PEIICHUS.
DTO O3HAYAET, YTO MBI MOKEM SKCILUIYATUPOBATH CBOU
AKTUBEL 60s1ee 3PPEKTUBHO U CHUXKATD 3ATPATHI,
YMEHBIIATh HEOOXOAUMBIH YPOBEHD HHBECTUIIU,
noy4dast 1pyu 3ToM OOJBIIYIO TPUOBLIE.

TOJTUKOM K FTHTAHTCKOMY POCTY OO'BEMOB IAHHBIX
B OO03PUMOM OYAYIIEM CTAHET UHTEPHET BEIIEH.

ITo janHbIM KOMIIaHKUU Gartner, K 2020 rogy B Mupe
OyAEeT HACUUTHIBATHCA 20,4 MUJIHAPA YCTPOKCTB,
TMOAKJIIOYEHHBIX K CETH.

Bonpmire ganHbIe SBISIIOTC 0A30M OJIsT
HUCKYCCTBEHHOI'O UHTEJIEKTA, CIIOCOOHOT'O K
CaMOOOYUYEHHIO, IPABHUJIBHOU TPAKTOBKE PEAIBHOCTHA
U IIPOIHO3UPOBAHUIO. M ueM 60bIIe O6bEM
3arpy’KEHHBIX JAHHBIX, TEM 60JIEE TOYHBIE TPOTHO3bI
MOYKHO MOJIYYUTD — 3aBUCUMOCTbD TYT IpAMast. 3a/1a4a
HMCKYCCTBEHHOI'O MHTEJIJIEKTA — HAXOJUTb OIIMOKHU B
JAHHBIX U IOONPENENAT OTCYTCTBYIOIINE 3HAYEHH S,
TEM CAMBIM IOBBIIIASA KAYECTBO HH(POPMALINH,
BBIABJIATH HOBBIE, HE 3AMEUEHHBIE PAHEE
3aKOHOMEPHOCTH, YCKOPATB CAM IIPOLECC AHATINU3A.
TOJIBKO MAIIWHE MOJ, CUIIY IIPOAHAIN3UPOBATD
KAK/IbIF META0ANT JAHHBIX, UHTEIPUPOBATh
Pa3HOPOAHBIE TAHHBIE, YYUTHIBATH PA3JTUYHbBIE
3aKOHOMEPHOCTH IIPU MOCTPOEHUHN ITPOTHO30B. C
MOMOMIBIO METOAOB UCKYCCTBEHHOI'O MHTEJIEKTA
MOYKHO JIEJIATh IIPOIHO3BI U 1aBATh PEKOMEHALH I10
ONTUMM3AIUN PAOOTHI KOMITAaHUU. [IpOorHo3upyercs,
4TO UMEHHO MHCTPYMEHTAPUNA UCKYCCTBEHHOTO
UHTEJIEKTA OyIeT HAuO0JIEE AKTUBHO PA3BUBATHCS
B OJIVDKAMIINE ITO/IBL. DTOMY HAIIPABJICHUIO SKCIIEPTHI
OTIAIOT ITAJIbMY IEPBEHCTBA KAK OCHOBHOH
TEXHOJIOI'UH OYIYIIETO B HE(PTEra30BOM OTPACIIH.

Eme oquH MHCTPYMEHT HHU(PPOBUALIUH —
O6/1aYHBIE TEXHONOTUN. OOIaYHbIE BBIYUCIEHUA
MO3BOJIAIOT CO CKOPOCTBIO MOJIHUU ITPOBOJUTD
AHAJIM3 1O BCEMY TUITY aKTUBOB. C PA3BUTHEM TAKUX
TEXHOJIOI'MH MOABUIACH BO3MOKHOCTD IIPAKTUYECKHU
MTI'HOBEHHO I1€PEIABATh MH(POPMALUIO Ky/Ad YTOJAHO
M OTKY/a YI'OZHO, HAIIPUMEP, CO CKBAKUHBI B LICHTD

investments. A vast array of data is a unique resource
that can be used in business management, but
traditional methods of analyzing information are

no longer suitable for this. It is useless to accumulate
data sets in electronic form not analyzing them on
the basis of the context of past experience! New
methods of analyzing information allow us to make
optimized management decisions. This means that
we can exploit our assets more efficiently and reduce
costs, reduce the necessary level of investment, while
gaining greater profits.

The impetus to the huge growth of data volumes in
the foreseeable future will be the Internet of things.
According to Gartner, by 2020 there will be 204
billion devices connected to the Web.

Big data is the basis for artificial intelligence,
capable of self-learning, correct interpretation of
reality and forecasting. And the more the volume of
downloaded data, the more accurate forecasts can be
obtained — the dependence here is direct. The task of
artificial intelligence is to find errors in the data and
to determine the missing values, thereby improving
the quality of information, to identify new patterns
not observed previously, to accelerate the process
of analysis. Only the machine is able to analyze
every megabyte of data, integrate heterogeneous
data, take into account the various patterns in the
construction of forecasts. Using the methods of
artificial intelligence, you can make predictions and
give recommendations for optimizing the work of
the company. It is predicted that it will be the tool of
artificial intelligence that will most actively develop
in the coming years. The experts give the palm as
the main technology of the future in the oil and gas
industry.

Another tool of digitalization is cloud technologies.
Cloud computing allows to conduct rapid analysis
throughout the whole type of assets. With
the development of such technologies, it has
become possible to transfer information almost
instantaneously anywhere, from anywhere, for
example, from a well to the control center. Due to
integration in the cloud, it is possible to ensure the
coordinated work of a number of enterprises within
a single business process and thereby optimize
all links in the value chain and achieve the target

PROSPECTS

technologies, Al systems, “Big Data”
predictive analysis systems, and the

13 CENCMUNYECKMX UCCTIed0BaHNM
(c cnonb3oBaHWEM TEXHOMOrUN

“Industrial Internet of Things”. The
creation of “digital twins” for wells,
drilling sites and refining facilities has
also proved highly effective. The Digital
Transformation Directorate will be
responsible for collating information and
data on the company’s projects and its
experience in implementing cutting-
edge technologies, and will determine
strategies for their further development.

Total n Google Cloud nognucanu
cornatleHue o COBMeCTHOM pa3paboTke
TEXHOJOIMI UCKYCCTBEHHOTO
nHTennekTa (M), npumMeHseMbIx ons
aHanm3a reonornyeckmnx daHHbIX Npu
pa3BefKe 1 0oObIYe HEDTM 1 raza.

B cornatleHunm 0CHOBHOE BHMMaHMe
yoensetcs pa3paboTke nporpamm NN,
KOTOPbIE NMO3BONAT MHTEPMNPETUPOBATD
1300paxXeHns reonorm4yeckom
cpenbl, NonyyYeHHble, B YaCTHOCTY,

Computer Vision), a Tak>e
aBTOMATU3MpPOBATb aHanm3
TeXHNYECKOW JOKYMEHTaL MU

(Cc ncnonb3oBaHNEM TEXHONOM UM
06paboTKM eCTECTBEHHOIO A3bIKA).
ST NPOrpaMMbl MO3BOJIAT FEOSIOraM,
reo®u3nkam 1 HXeHepam no
pa3paboTke 1 reonHbopmMaLLMn
KoMnaHuu Total yBenm4uTb CKOpoCTb
N 3PDEKTUBHOCTb U3YHeHNH
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YIPAaBJICHUSA. 32 CYET UHTETPALIUN B OOTIAKE
MOXKHO OOECTIIEYUTb CKOOPAUHUPOBAHHYIO
padoTy psAfa NPEAIPUATHHI B PAMKAX OHOTO
OM3HEC-TIPOLIECCA U TEM CAMBIM OIITHMU3UPOBATh
BCE 3BE€HbS LIETIU CO3AHUS CTOUMOCTU U
JIOOUTBCS LIEJIEBOTO (PUHAHCOBOI'O PE3YIBTATA.
Jonroe BpeMst He(PTEra3oBble KOMITAHHUH
CIEP’KUBAIN PA3BUTHE OOIAYHBIX TEXHOJIOTUH
O COOOPAKEHUSIM KUOEPOE30I1acCHOCTU. B
PE3YABTATE HAMETUIOCHh OTCTABAHUE HAIIIEH
He@TEra30BOM UHAYCTPUH B 3TOM cerMeHnTe. Ho
10 MEPE TOT'O KAK O6JIAKA CTAHOBSTCS BCE OOJIEe
©€30MaCHBIMH, JOOBIBAIOIUE KOMITAHUU Oy YT BCE
AKTHBHEE IIPHUMEHATD NTOJOOHBIE UHCTPYMEHTHL.
3aCIy’KUBAIOT BHUMAaHUA U COBPEMEHHBIE
HEUPOCETH, TPU3BAHHBIE AHAJIU3UPOBATD
OOBEKTEI B KPATUYANIIIHE OTPE3KU BPEMEHU.
Taxast HEHPOCETh AHAIU3UPYET ONBIT IPOILLJIBIX
JIET ¥ METOJOM BBIYHCJIEHUSI UCKIIOYAET U3
AJITOPUTMA HEOITUMAJIBHBIE PEKUMBL, U YUUTCS
IPOrHO3UPOBATH OYyIYIIYIO pabOTY CUCTEMBL.

ITOCKOJIBKY HE(PTETA30BASI OTPACIb CTAJIKUBAETCS
C PA3JIMYHBIMU TEXHOJIOTUUYECKUMU TPYJHOCTIMU,
UPPOBU3ALNUA 3[I€Ch HAXOAUT IIPUMEHEHHE IO
BCEN LIETIOYKE CO3/JaHUA TOOABIEHHOM CTOMMOCTH.
OHa yCIIEIIHO PEAYLHUPYET NPOOIEMBI, CBI3aHHbBIC
C TPYTHOU3BJIEKAEMBIMH 3AITACAMU HE(PTH U I'a3a,
CHUKEHUEM KO3(PPULMEHTA U3BJIEUYEHUA HEPTHU
(KMH), 3aBOJJHEHUEM CKBAKUH, IPOOIEMAMU
0€30IaCHOCTHU NTEPCOHAJIA U T.Jl. MOXHO C
YBEPEHHOCTBIO YTBEPKATD, YTO ITU(PPOBU3ALIHA
CITIOCOOHA PEMMUTD MHOXKXECTBO BOIIPOCOB, B
OCOOEHHOCTHU TEX, KOTOPHIE 10 CUX ITOP ObLIN
MaJ10 u3y4eHsl. [1o orjenkam BP, 3a cuet passurus
UQPPOBBIX TEXHOJIOTMH TEXHUYECKH U3BJIEKAEMBbBIC
34MaChl MOT'YT BBIPACTH HA 35%, 4 C€6ECTOMMOCTD
YITIEBOJOPOIOB — CHU3UTHCS HA 25%.

Cpeau Hanbosiee NEPCIEKTUBHBIX CETMEHTOB JIJ151
epexo/ia Ha IM(POBBIE TEXHOJIOTHU B OTPACTU
3KCHEPTHI BBIJICISIOT YIIPABJICHUE AKTUBAMH U
UHPPACTPYKTYPHBIMU OO'BEKTAMHU, PA3PAOOTKY
MECTOPOXKACHUH, IeO(pPU3NYECKUIT CEPBUC,
TPyOOIIPOBO/IBL, IIEPEPAOOTKY. [IpiMeHeHuE
TEXHOJIOT'UI TOPU30OHTAIBHOTO OYPEHUS U
TUAPOPA3PHIBA IJIACTA JIJIS PA3PAOOTKU CIAHIIEBBIX
TIOPOJ, IPUBE/IIEE K CIAHIICBOH PEBOJIIOITNH, —

MNpuMeHeHMe TeXHONOrM
rOPM30OHTaNIbHOIO
OypeHus 1 rmagpopaspbiBa
nnacrta ans paspadoTtku
CNlaHLEeBbIX Mopoa,
npuBepLee K cylaHLeBOu
peBOoNoOLMN, — NPAMOW

pe3ynbTaT LMdpoBm3aLmm.

The use of horizontal
drilling and fracturing
technologies to develop
shale rock, leading to a
shale revolution, is a direct
result of digitalization.

financial result. For a
long time, oil and gas
companies hindered
the development of
cloud technologies for
reasons of cybersecurity.
As a result, our oil and
gas industry has lagged
behind in this segment.
But as clouds become
more and more secure,
mining companies will
increasingly use such
tools.

Modern neural
networks designed to

analyze objects in the
shortest time are totally
noteworthy. Such a neural
network analyzes the experience of previous years
and excludes from the algorithm non-optimal regimes
from the algorithm and then learns to predict the
future operation of the system.

Since the oil and gas industry faces various
technological difficulties: digitalization is used
throughout the entire value chain. It successfully
reduces the problems associated with hard-to-recover
oil and gas reserves, a reduction in the oil recovery
factor, well flooding, personnel safety problems, etc.

It can be confidently asserted that digitalization can
solve many issues, especially those that have so far
been little studied. According to BP estimates, due to
the development of digital technologies, technically
recoverable reserves can grow by 35%, and the cost of
hydrocarbons is reduced by 25%.

Experts identify the most promising segments
for switching to digital technologies in the industry
by managing assets and infrastructure facilities,
developing deposits, geophysical services, pipelines,
and processing. The use of horizontal drilling and
fracturing technologies to develop shale rock,
leading to a shale revolution, is a direct result of
digitalization, which has largely changed the market.
The "Digit" allows you to solve problems faster, more
economically and with less risks, expanding the
horizons of opportunities.

HedTerasoBbiX MECTOPOXAEHWUN.

B pamKax 3Toro napTHepcTBa reonioru
Total bynyT paboTats 6ok 0 60K €
3KCnepTamMu Nno MallMHHOMY 0ByYeHMIo
Google Cloud B pamMKkax ogHoro npoekTa
B JlabopaTtopuu nepefoBbIX peLleHui
Google Cloud B KanudopHuu.

The agreement focuses on the
development of Al programs that will
make it possible to interpret subsurface
images, notably from seismic studies
(using Computer Vision technology)
and automate the analysis of technical
documents (using Natural Language

Under this partnership, Total
geoscientists will work side-by-side with
Google Cloud’s machine learning experts
within the same project team based in
Google Cloud’s Advanced Solutions Lab
in California.

cee Processing technology). These

Total and Google Cloud have
signed an agreement to jointly develop
artificial intelligence (Al) solutions
applied to subsurface data analysis for oil

and gas exploration and production. effectively.

programs will allow Total’s geologists,
geophysicists, reservoir and geo-
information engineers to explore and
assess oil & gas fields faster and more

MpoekT «[MpUMEHEHNE POCCUMNCKINX
TeXHONOrMM MHPOPMALLMOHHOMO
MogzenvpoBaHus (BIM) npu
NPOEKTMPOBaHUM, CTPOUTENBCTBE
1 3KCnnyaTaumMm HoBonmopTOBCKOrO
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OPAMOU PE3YIBTAT HUMPOBU3AIINHU, B 3HAYUTEIBHON
CTENEHU U3MEHUBIIUU PBIHOK. «[{n(pa» no3Bosser
pEIaTh 32/]a49M ObICTPEE, SKOHOMHUYHEE U C
MEHBIIINMU PUCKAMU, PACHIHUPSISI TOPUOHTBI
BO3MOKHOCTEN.

Bompoc npumeHeHus HUMPPOBBIX TEXHOJIOT UM
HANPAMYIO CBA34H C TPYJHOU3BIEKAEMBIMHU
3anacamu 3anaaHon CuoupHy, rye foObYa MajacT
Ha 4—5% €XETOHO, U 3242494 HE B TOM, YTOOBI

The issue of the use of digital technologies is directly
related to the hard-to-recover reserves of Western
Siberia, where production falls annually at 4-5%
annually, and the task is not to increase production,
but to increase its efficiency through cost-effective
projects. The "Digit" is the solution of this problem.

Destruction of old business models can provide real
growth of the industry. In the near future, there will
be deposits that control themselves and are managed

HAPACTUTD JOOBIYY, 4 B TOM, YTOObI
34 CUET PEANTU3AIUU PEHTAOCTBHBIX
MPOEKTOB IIOBBICUTD €€
3a(pdpeKTUBHOCTS. L Indpa» npuzBaHa
NIOMOYb PENIEHUIO U 3TOM 33/1A4H.

Pazpymenue cTapbiX OU3HEC-
MOJIEJIEN CITOCOOHO OOECTIEUNTD
PEANBbHBIN POCT OTPACIIH.
B 6mmxanmeM 6y1yIeM NOsABSTCS
MECTOPOXKAEHUA, KOTOPBIE
KOHTPOJIHPYIOT CEOS CAMHU U
YIOPABIAIOTCA BUPTYAJIbHBIMHU
IrpyHIaMu SKCIIEPTOB,
PAaCHONIOKEHHBIMH B PA3HBIX
CTPAHAX MUPA. DTO TOXKE OTPAKEHO
B KOHLIENIUU ITU(PPOBUALTU.

B Hedrecepsuce, 0cCO6EHHO IpHU
nposegennu I'PIT, onudpoBaHHbIE

MAaCCHUBBI TH(POPMAITUHU O IMIPOLIIBIX ONEPALHAX
MOMOT'AIOT HE TOJIBKO 6051ee 3(PHEKTUBHO IPOBECTHU
PaboTEL, HO U N30€KATh OIIMOOK, HEU3MEHHO
BJIEKYIIUX 3HAYUTEJIbHBIE (DUHAHCOBBIE U3[IEPIKKH.
HMMeHHO TO3TOMY IU(PPOBBIE TEXHOJIOTHH,
conpopoxaaiomue I'PIT, passuBaioTca Haubosee
OBICTPBIMH TEMITAMU 10 CPABHEHUIO C TEM, KAK 3TO
MPOUCXOJUT B IPYI'UX CETMEHTAX HE(PTETA30BOIO
cepBuca. PazsuTyre KONTIOOMHI'OBBIX TEXHOIOI U
TAK)XE HEBO3MOXKHO 6€3 «[IU(pBhI», 0€3 IIEpeLadn
JaHHBIX M3 32005 B PEXKUME PEATILHOI'O BDEMEHU

U UX ONIEPATUBHOI'O aHAIN3a U(PPOBBIMHU

B 6nvxanwem byayuiem
NOSIBATCS MECTOPOXAEHWS,
KOTOpble KOHTPONMPYIOT

cebs camu 1 ynpaBnsioTcs
BUPTYanbHbIMW rpynnaMmm
3KCNEepPTOB, PACMONOXEHHLIMU
B pa3HbIX CTPaHax Mupa.

In the near future, there

will be deposits that control
themselves and are managed
by virtual groups of experts
located in different countries
of the world.

by virtual groups of experts located
in different countries of the world.
This is also reflected in the concept
of digitalization.

In the aoilfield service, especially
when carrying out hydraulic
fracturing, digitized arrays of
information about past operations
help not only to carry out works
more efficiently, but also to avoid
mistakes that inevitably entail
significant financial costs. That
is why the digital technologies
accompanying hydraulic fracturing
develop at the fastest pace
compared to how it is in other
oil and gas service segments. The
development of coiled tubing

technologies is also impossible without the "digit",
without the transfer of data from the face in real time
and their rapid analysis by digital means.

In the oilfield service, especially when carrying out
hydraulic fracturing, digitized arrays of information
about past operations help not only to carry out
works more efficiently, but also to avoid mistakes that
inevitably entail significant financial costs. That is
why the digital technologies accompanying hydraulic
fracturing develop at the fastest pace compared to
how it is in other oil and gas service segments. The
development of coiled tubing technologies is also

PROSPECTS

CPEACTBAMU.

Beapymyie npoussoguTen 060pyi0BaHU 11
BBICOKOTEXHOJIOT'MYHOI'O HE(PTEra30BOr'o CEPBUCA
Y2KE€ YUUTBIBAIOT TEHJCHIIUIO HA TU(PPOBU3ALIUIO.
B uactHOCTH, C3AO «OMMAII> IPEIOCTABIAECT
cepBuC «dugmani-OHaNH», IPEAIOAAT A0 NI
OHJIAMTH-JOCTYII YEPES CANT NPEATIPUATUA U

impossible without the "digit", without the transfer of
data from the face in real time and their rapid analysis

by leading manufacturers of equipment for high-

tech oil and gas service already take into account the
trend towards digitalization. In particular, FIDMASH
provides a Fidmash-Online service that involves on-

line access through the company's site and monitoring }

MeCTOPOXAeHUs» CTan nobenutenem
KoHKypca «[MpoekT roga» IT-noptana
Global CIO B HOMUWHaLmK «Jlyyiuas
oTeyecTBeHHas pa3paboTka.
NHdopmMaLumoHHasa Mogens
MHpPaCTPYKTypbl HOBOMOPTOBCKOMO
MeCTopOXAeHUs pa3paboTaHa
KoMnaHuaMKN «FasnpomHedTb-
fAiman» (onepatop HoBoNoOpPTOBCKOroO
MecTopoXaeHus) 1 «<HeonaHT».
OHa npepcTaBsieT cobon efrHoe
3M1eKTPOHHOE XPaHUANLLE NHXKXEHEPHOW

1 MHaAHCOBOW MHMOPMaLLMN O
KaX[10M NPON3BOACTBEHHOM OObEKTE
aKkTMBa. MNpoToTun OTpaxaeT penbed
MECTHOCTU, UHXXEHEPHbIE CETU,
TpyOOMNpPOBOMbI, APXMUTEKTYPHO-
CTPOUTENbHbIE SNEMEHTHI U Apyrime
KOHCTPYKLMW 1 000pYyLOBaHME.

[lns NoCTOsHHOTro 0OHOBNEHMS hOTO-
1 BUAEOAAHHbIX CTPOALLMXCA 0OBbEKTOB
NPYMEHSIOTCS KaMepbl, YCTaHOBMIEHHbIE
Ha KBagpokonTepax 1 No3BonsoLLne
NPOWN3BOAUTL MAHOPAMHYIO CbEMKY

c 0630poM 360 rpamycos. KayecTBo

1N 3P PHEKTUBHOCTb CTPOUTESNIbCTBA
0becneynBaloTcs NCNob30BaHNEM
6D-Mopenen, BKOYaoLWMX He TONbKO
NHXXEHEPHYIO 1 apXUTEKTYPHYIO
NMHMOPMALMIO, HO 1 AaHHbIE O CPOKax
1N PUHAHCUPOBAHNN.

Ncnonb3oBaHue ungppoBomn
MOJeNn Ha CTaAnn CTPOUTENIbCTBA
MO3BOJIAET NOBLICUTb 3D PEKTUBHOCTD
yNpaBJfieHYeCKNX PELLEHNN,
NpefoTBpaTUTL KpUTUYeCcKme
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MOHHUTOPHWHT JAHHBIX C JIIOOOH
paboTalome yCTaHOBKH.

PacreT cripoC HA yCIIyI'Ud CEPBUCHDBIX
reo(pU3nIeCKUX KOMITAHUM, KOTOPBIE
06pa6ATHIBAIOT TUT'AHTCKUE MACCHUBBI
JAHHBIX, HHTEPIPETUPYS PE3YIBTATHI
CEHMCMUYECKUX UCCIIEJOBAHUI. DTO
JIOPOro€ yJOBOJIbCTBUE, HO TAKHE
pacxoAbl HE TOJIBKO OKYTIAIOTCS, HO
U NIPUHOCAT CYIIECTBEHHYIO BBITOLY.
birarogapst TOUHO OPUEHTUPOBAHHOMY
OYPEHUIO KAPJAUHAIBHO YIy4YIIA€TCA
PE3YIBTATUBHOCTD PAOOT.

BOnBIIMHCTBO TU(PPOBBIX PEMIEHUN
Pa3pabaTeIBAETCA B TAPTHEPCTBE MEKAY
HE(PTECEPBUCHBIMUA KOMITAHUAMHU (HATIPUMED,

GE u BP, Baker Huges u Shell) u BUHK. B

Poccun HepTECEPBUCHBIE KOMITAHUH AKTUBHO
COTPYAHUYAIOT C TEXHOJIOTMYECKUMH UT'PDOKAMU JIIS
CO3/[JaHUA OMTHOCTBIO HHTETPUPOBAHHBIX PEMIEHUNA
(manpumep, «lmombepxe» 1 IBM, Atos u Siemens).
Hcnonbp3oBaHue HUMPOBBIX TEXHOIOTUN B PA3BEJKE
U IOOBIYE CTAHOBUTCA OCOOEHHO BAXKHBIM B YCIIOBUSAX
HU3KUX [IEH HA HEPTb, U IU(PPOBBIE PEIIECHUA
MOMOTIaIOT JOOUTHCS Oy TUMOT'O CHUKEHUSA
CTOUMOCTHU OCBOEHUS 3a11ACOB YITIEBOJOPOJAHOTO
CBIPbA (B cpeaHeM Ha 3—5% BHyTpu BUHK).

B Poccuy, rie B HACTOAINMNA MOMEHT PEATN3YETCA
HE TAK MHOT'O KPYIHBIX NPOEKTOB, KOMIAHUH
CTAPAIOTCA UCTIONB30BATb [IU(PPOBBIE TEXHOJIOTUH,
K4aK [IPABHJIO, [/ PEIMIEHUA IBYX KJIIOYEBBIX 33/144:
BO-TIEPBBIX, 11 ONTUMU3AL N JOOBIYH (IIPEXK/E
BCETO MOBBIIIEHUA HEPTEOTAAYN), I, BO-BTOPBIX, JIJIA
CHMIKEHUSA KOJIMYECTBA OTKA30B OOOPYAOBAHUA H,
K4K CJIE[ICTBUE, 3aTPAT HA IKCILIyaTAUIO. I 3TUX
LEJIEN UCTIONb3YIOTCA TAKHME MHCTPYMEHTBI, KAK
yIpasieHue Big Data 1 IpOrHo3Hast aHATUTHKA.

YT0 KACA€TCS NEPBOU YACTH 32/1a4, TO O1arojapsi
BHE/IPEHHIO HOBBIX TEXHOJIOTUH PACTET
KO3 dpumeHT ussineyenus Hegpru (KMH )

U OHOBPEMEHHO ITPOUCXOANT COKPAIEHUE
U3JEPKEK M BHEIUIAHOBBIX IIPOCTOEB. COINIACHO
UCCIENOBAHUIO, IIPOBEIcHHOMY Cambridge
Energy Research Associates (CERA), oTnaya Ha
«YMHBIX MECTOPOXK/ICHUAX> YK€ ceriyac Ha 2—10%
BBIIIIE, YEM HA TPAJAUIUOHHBIX. 1 3TO TOJIBKO

C3A0 «®NAMALL» npegocTaBnseT cepBuc «Pugmall -
OHnarH», NpegnonaraloLmni OHNaNH-AOCTYN Yepe3
CanT NpeanpusTUS U MOHUTOPUHI JaHHbIX C ltobown
paboTatoLLen yCTaHOBKMW.

FIDMASH provides a Fidmash-Online service that involves
on-line access through the company's site and monitoring
of data from any operating installation. digital means.

of data from any operating installation. digital means.

There is a growing demand for services of the
companies that specialize in geophysical service,
which process huge data sets, interpreting the results
of seismic studies. This is an expensive pleasure,
but such expenses not only pay off, but also bring
significant benefits. Due to precisely oriented drilling,
the work efficiency is radically improved.

Most digital solutions are developed in partnership
between oilfield service companies (for example,

GE and BP, Baker Huges and Shell) and vertical-
integrated companies. In Russia, oilfield service
companies actively cooperate with technology
players to create fully integrated solutions (for
example, Schlumberger and IBM, Atos and Siemens).
The use of digital technologies in exploration and
production is becoming especially important in the
context of low oil prices, and digital solutions help to
achieve a tangible reduction in the cost of developing
hydrocarbon reserves (on average 3—5% inside the
vertical-integrated company).

In Russia, where not many large projects are currently
being implemented, companies are trying to use digital
technologies, as a rule, to solve two key problems:
first, to optimize production (first of all, to improve
oil recovery), and, secondly, to reduce the number of
equipment failures and, as a result, the cost of operation.
For these purposes, tools such as the management of Big
Data and predictive analytics are used.

With regard to the first part of the tasks, thanks to
the introduction of new technologies, coefficient of
oil recovery and simultaneously there is a reduction in
costs and unplanned downtime. According to a study
conducted by Cambridge Energy Research Associates
(CERA), the return on "smart deposits" is now 2—10%

CUTYyaLNK, CHU3UTb DUHAHCOBbIE
3aTpaTbl M CPOKM BbIMOMHEHWS
CTPOUTENILHO-MOHTaXHbIX PabOT.
B Luenom nepviog peanusaLumm npoekTa
OT «HYNeBOro LMKa» fo BBOAA B
3KCnyaTaumio 3a CHeT UCNOoNb30BaHMs
TEXHOMOrMU MHOPMaLMOHHOMO
MOZENMPOBaHNSA MOXET ObITb
cokpalyeH Ha 30-40%.
o 00

A project involving the “Application

of Russian information modelling

technologies (BIM) in design,
construction and operation at the
Novoportovskoye field” has won

its nomination for “Best Domestic
Development” at this year’s Global CIO
“Project of the Year” awards.

The information model covering
infrastructure at the Novoportovskoye
field was developed by
Gazpromneft-Yamal (operator of
the Novoportovskoye field) together
with engineering, IT and information

specialists NEOLANT, and is a single
electronic repository for engineering
and financial data on every production
facility at that asset, with the prototype
reflecting all terrain, engineering
networks, pipelines, architecture,
construction, and other equipment and
structures.

Cameras mounted on quadcopters
(unmanned helicopters with four
rotors) allowing 360-degreepanoramic
screening ensure the continuous
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3KCHEPUMEHTAIBbHAS (PA3a PA3BUTHS IOJJOOHBIX
TEXHOJIOI'UI.

IIpaxktnyecku sce BUHK Poccuu B TOM nin
MHOI CTEIIEHH BOBJIEYEHBI B TPOLIECC IIU(PPOBOH
Tpancpopmanu 6usHeca. I1To gaHHBIM Vygon
Conculting, B cTpaHe (PyHKITUOHUPYIOT 27
«YMHBIX MECTOPOXIEHUN», KpyIHenmure BHMHK
Pa3pabaThIBAIOT COOCTBEHHBIE TEXHOJIOTUUYCCKUE
CTPATETHUH, CO3/1aI0T COBPEMEHHBIE
WHXXUHHPHUHTOBBIE [IEHTPBHL

Jlanplie Apyrux Ha 3TOM ITyTU IPOABUHYIACH
koMnaHus 'a3npom He(PTh>. COBMECTHO CO
«CKronTeXoM» «['a311poOM HE(PTH» 3AHUMAETCSA
UCCJIEJOBAHUAMH, CBI3aHHBIMU C IPOTHOCTUYECKUM
AHAJIIM30M OOJIBIINX OOBEMOB HH(pOPpMALTUH
Y Pa3BUTHEM TEXHOJIOTUI C60PA, XPAHEHUS,
MOJIEJIMPOBAHUS ¥ BU3YAJIMU3AIIUH JAHHBIX ['€0JIOrO-
TEXHOJIOIMYECKUX ITPOLIECCOB, 4 TAKIKE ITPOLIECCOB
TPAaHCHOPTHUPOBKU U IIEPEPAOOTKU HEPTU. I pyTOrt
MPUMEP AKTUBHOI'O NPAKTUYECKOT'O UCIIOJIb30BAHUSA
BO3MOKHOCTEM, KOTOPBIE HECET C COOOI njies
UQpPOBOI TpaHCHOPMAITNHY, AHATU3 UH(POPMATTIN
C IPUMEHEHUEM MAITUHHOT'O OOYYEHUS —
MCKYCCTBEHHOI'O UHTEJINIEKTA. E2KeTHEBHO C
JOOBIBAIOINX AKTUBOB «['a31IpOM HEPTH» TOCTYTIAIOT
O0bIINE OOBEMBI JAHHBIX — SKCIIYATALUOHHBIE
CKBaKMHHBIE 3AMEPHI (I€OUT KUJKOCTH,

He(dTH, O6BOAHEHHOCTb IPOAYKIINH, 3HAYCHU S
3260THOTO JABJICHHS), UCCJIEOBAHU S (PU3UUECKUX
XAPAKTEPUCTHUK IJIACTA U JOOBIBAEMOU XKUJKOCTU.

B TO k€ BpeMs B CUJTY PA3HBIX IIPUYHUH 3TH JJAHHBIE
MOT'yT OBITb HE BCEI/1a KOPPEKTHBI MJIU ITOJHBI U UX
AHAJIN3 MOXKET IIPUBECTH K HEBEPHBIM BBIBOJJAM O
TEKYILEM COCTOAHUU CKBAKUH HUJIU MECTOPOXKIAECHUA
B II€JIOM ¥ B KOHEYHOM UTOT'E IIOBJIUATDH HA IIPUHATHE
pENIEHNH, KACAIOMMNXCA PA3PAOOTKH. TaKMMH
pENIEHNAME MOT'YT ObITh IIPOBEJIEHUE I'UIPOPA3PHIBA
MJ1ACTA WJIM PEMOHTA CKBAKHUHBL, OYypEHUE GOKOBBIX
CTBOJIOB WJIM IPUMEHEHHE TPETUYHBIX METO/IOB
MOBBIIICHUS HEPTECOTAUH.

B cepenune Hoa6ps 2017 roga y OHOTO U3 CAMBIX
COBPEMEHHBIX M TEXHOJIOTUYECKH IPOJBUHYTHIX
JOOBIBAIOIMINX JOUYEPHUX NPEATPUATHAI
KOMITaHUH «["a3IPOMHEPTH-XAHTOC» ITOSIBUIICS
HenTtp yrpasieHus oosraeii (LIY]), KoTopsii
Ja€T BO3MOXHOCTb KOMIIJIEKCHO YIIPABJIATD

higher than on traditional deposits. And this is only
an experimental phase of development of similar
technologies.

Virtually all of the vertical-integrated Russian
companies are more or less involved in the process
of digital business transformation. According to
Vygon Conculting, there are 27 smart deposits in the
country, the largest vertical-integrated companies
are developing their own technological strategies,
creating modern engineering centers.

The company Gazprom Neft has moved further
along the way. Together with Skoltekh, Gazprom
Neft is engaged in research related to the predictive
analysis of large volumes of information and the
development of technologies for the collection,
storage, modeling and visualization of geological
and technological processes data, as well as the
processes of oil transportation and processing.
Another example of active practical use of the
possibilities, which carries with it the idea of digital
transformation, information analysis with the use

PROSPECTS

B Poccun komnaHmm ctapatoTcs
NCnonb30BaTh LMMPOBbIE TEXHONOMUK,
BO-NepBbIX, A/ ONTUMM3aLMN AOObIN
1, BO-BTOPbIX, AN1 CHUXXEHWNS KONn4ecTBa
OTKa30B 0bopyaoBaHus.

In Russia companies are trying to use digital
technologies first, to optimize production
and, secondly, to reduce the number of
equipment failures.

of machine learning — artificial intelligence. Every
day, Gazprom Neft's production assets receive large
amounts of data — operational well measurements
(liquid flow, oil, water cut, bottomhole pressure),
physical properties of the formation and produced
fluid. At the same time, for various reasons, these
data may not always be correct or complete and their
analysis may lead to incorrect conclusions about the
current state of the wells or the field as a whole and
ultimately affect the decision making concerning
development. Such solutions may be fracturing or

updating of photographic and video data
on facilities under construction, with the
quality and efficiency of construction
ensured through the use of 6D models
including not just engineering and
architectural data, but also information
on deadlines and finances.

The use of digital modelling in
construction allows greater efficiency
in management decision-making,
prevents critical or emergency situations,
and reduces lead times and costs

of construction. Using information
modelling technologies can reduce
total project lead-times, from initial
construction works to commissioning,
by 30 to 40 percent.

Cneumanuctsl Hay4Ho-
TeXHN4ecKoro ueHTpa «Fasnpom
HedTU» coBMeCTHO ¢ MOCKOBCKMM
¢hun3nKO-TeXHNHEeCKMm
nHctutyTom (MAPTU) cozpgann

camMoobyHatolLyocs MporpamMmy,
MO3BONAIOLLYIO MPOrHO3MPOBaTh
CBOWCTBa MOPO[, Ha HOBbIX
MecTopoxAeHusx. Peanmsaums
MpOeKTa NMo3BOJSINT CIKOHOMMUTH
KOMMaH1M LeCsTKN MUIIIMOHOB pybnen
3a CYeT ONTUMM3aLUM KONMYeCTBa
MCCefoBaHMI 1 MOBbILLEHWS Ka4yecTBa
MPOrHO3MPOBaHUS.

EoMHCTBEHHAs BO3MOXHOCTh
(DU3NYECKOro U3y4eHNs MOpPoLb!
MeCTOPOXAeHWs — 3TO OCTaBUTb B
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3(pPEKTUBHOCTBIO BCET'O NPEAIPUATHSL.

«JTYKOWJI> HECKOIIBKO JIET HA3a/1 IOy UJI IEPBBIE
YCIEMIHBIA PE3YIBTAT OT IPUMEHEHU S ITU(PPOBBIX
TEXHOJIOTUI B He(PTEAOObIUE HA KOKYIICKOM
MECTOPOXAeHUU B [lepMcKkon ob6nacTu. BHeipeHHas
371ECh CUCTEMA MTO3BOJISIET ONEPATHUBHO OLICHUBATD
U KOPPEKTUPOBATb OCHOBHBIE TAPAMETPEI PAOOTHI
CKBa>KHMH U HACOCHOTO OOOPYAOBAHMUS.

«CypryrHedTeras» BOCIOJIb30BAJICS I
ONITUMH3AIIIH OU3HEC-TIPOIIECCOB NIATPOPMO
JAHHBIX U IIPUJIOKEHUH In-Memory, KoTopas
ABTOMATU3UPYET YUET IPOAYKIIUH, PACYET LIEH,
06eCneYnBaAET COTPYAHUKOB HH(POPMALTUEN U
3KOHOMMT AIMITAPATHBIE PECYPCHIL.

«TaTHE(TH> NEPBBIA CEPE3HBINA OIBIT
UCIIOIB30BAHUS «[JU(PPBI> B HEPTEROOBIYE
NPUOOPENA HECKOJIBKO JIET HA34]] HA POMaIIKMHCKOM
MECTOPOXAECHHUU. PE3y/IbTaT OKA3a/ICsA
BJIOXHOBJISIONUM: HA ONPEJIECIEHHOM 3TAIle
YAAJIOCh 3HAYUTEJIBHO, IOYTH HA TPETh, CHU3UTD
ce6eCTOUMOCTD JOOBIYM.

Pacuertsl, nnposeseHHble Vygon Consulting,
CBUJIETEIBCTBYIOT O TOM, 4TO B Poccum K
2030 rogy nu@pPOBLIE TEXHOJIOIUH, YIIY4IlIas
3(PPEKTUBHOCTD I'€0JIOTOPA3BENKH K CKOPOCTD
BHEJIPEHUS METOJIOB YBEJIMYEHUA HE(PTEOTAAUHN
U TEXHOJIOTHUU Pa3PabOTKU TPYAHOUSBIEKAEMBIX
34I1ACOB, CIIOCOOHBI JOOABUTD K TEKYIIEMY YPOBHIO
JIOOBIYU OKOJIO 155 MJIH TOHH HE(PTH, C U3OBITKOM
KOMIIEHCHPOBAB OO'bEM HEJOCTATOYHOM JOOBIYH
HA UCTOIEHHBIX MHOI'OJIETHEN KCILIYATAITUEN
MECTOPOXKICHUAX.

HoBas peanbHOCTD TPEGYET KAPAUHAIBHOTO
EPECMOTPA METOJOB BEAEHNA OU3HECA U IOMCKA
MHHOBAIIMOHHBIX ITyTEM Pa3BUTHA. Mosogoe
MOKOJIEHUE POCCUHCKUX MHKEHEPOB YKE MBICITAT
B KOHTEKCTE IU(PPOBU3ALNU. OFHAKO U JIIOAAM, 1
OPraHMU3aLHAM ObIBAET OYEHDb TPYJHO OTKA34AThCA OT
CBOMX OTHIIM(POBAHHBIX /10 OJIECKA KOMIIETEHIIUH,
KOI'la B HUX OTIIA/IA€T NIOTPEOGHOCTD.

ITo MHEHHIO 3KCIIEPTOB, B HUPPOBOM OYAYIIEM
JUISI KOMITAHUM U3 HEPTETrA30BOU C(pephl HA
MEPBOE MECTO BBIMYT KOMIETEHIINHU, CBA3AHHbIE
C MTHHOBAILIMOHHBIM PA3BUTHEM, PA3PAO6OTKOMN
HOBBIX IIPOIYKTOB, PA3BUTUEM HOBBIX PBIHKOB. B TO
BPEMS KAK PyTUHHBIC (PYHKIIUU Oy1yT BCE OOIIbIIE

MpakTnyeckm Bce BUHK Poccnm B Ton
WJIN UHOW CTEMEHW BOBJIEYEHbI B MpoLece
undposon TpaHchopMaLmm brusHeca.

Virtually all of the vertical-integrated
Russian companies are more or less
involved in the process of digital business
transformation.

well repair, sidetracking, or the use of tertiary oil
recovery techniques.

In mid-November of 2017, the Production
Management Center, one of the most advanced and
technologically advanced mining subsidiaries of
Gazpromneft-Khantos, has been established, which
provides an integrated way to manage the efficiency
of the entire enterprise.

"LUKoil" several years ago received the first
successful result from the use of digital technologies
in oil production at the Kokuiskoye field in the Perm
region. The system introduced here allows us to quickly
assess and correct the main parameters of wells and
pumping equipment operation.

Surgutneftegaz used the In-Memory data and
application platform to optimize business processes,
which automates product accounting, pricing,
provides information to employees and saves hardware
resources.

"Tatneft" first serious experience of using "digits"
in oil production acquired a few years ago at the
Romashkinskoye field. The result was inspiring: at a
certain stage it was possible to significantly, by almost
a third, reduce the production cost.

Vygon Consulting's calculations show that in
Russia by 2030 digital technologies, improving the
efficiency of geological exploration and the speed of
introduction of methods for increasing oil recovery
and technologies for developing hard-to-recover
reserves, will be capable of adding about 155 million
tons of ail to the current production level, The
inadequate production of deposits depleted by long-
term exploitation.

A new reality requires a thorough review of the
methods of doing business and of finding innovative
ways of development. A young generation of Russian

npoLecce pa3BefoyHoro bypeHmns

C rNyOUHbI B HECKOJBKO ThICAY
MeTPOB ee obpaseLl, — kepH (Lnnd).
STa goporocTosias npolenypa
CerofiHs ABMSETCS NPaKTUYECKM
€[VHCTBEHHbIM CNOCOOOM aHanm3a
Mopofbl Ha HaNM4ue yrneBoLOPOAOB.
bnaronapsa HOBOW YHUKaNbHOM
nporpamMme nosiBnIacb BO3MOXHOCTb
MPOrHO3MpPOBaTh CBOMCTBA NOPOL, Ha
HOBbIX MeCTOPOXAeHMsX 0e3 oTbopa
HOBbIX 0OPa3LLOB KEPHOB. Tenepb

cneumanncTbl «fa3npom HeTm»
CMOrYT aHaNM3MpoBaTh «LMbpPOBbIE
ABOVHUKNY» LWNNDOB, COOpaHHbIe B
eflIMHyto caMooby4atoliytocs 6asy
[aHHbIX, 00beAMHSAIOLLYI0 BECh
COBOKYMHbIM OMbIT pa3Befo4HOro
OypeHus KoMNaHuu.

HoBas TexHonorns obina
pa3pabotaHa coBmecTHo c MOTH,
KOTOPbIV CO34aN1 €€ MPOrpPaMMHbIM
koA. Cneuynanuctel HTL, nposoawnnu
3KCMepTM3y NPOeKTa 1 afanTupoBanm

anropuTMbl MPOrpamMMbl A peLleHns
NpWKNagHbIX 3aay HedTerasoBom
oTpacsv. PazpaboTka bymet
NHTErpMpoBaHa B MHPOPMAaLMOHHYIO
cnctemy «faznpom HedTn» SPA.
o 00

Specialists at Gazprom Neft’'s
Science and Technology Centre,
together with the Moscow Institute
of Physics and Technology
(MIPT), have developed a self-learning
programme allowing the identification
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OTAABATHCS HA OTKYI pOOOTAM, BOCTPEOOBAHHBIMU
OCTAHYTCS 3HAHUS, CBI3AHHBIE C T€OJIOTOPA3BEJKOIA,
AHAJIM30M JIAHHBIX, YIIPABJIECHUEM HAZIEKHOCTBIO U
3PPEKTUBHOCTHIO KOMITAHUU.

E1e oiuH BAXKHEUITNI (DAKTOP, KOTOPBIH
HY’KHO YYUTBIBATD, — 3TO KHOEPOE30IACHOCTD, 6€3
06€ECIEYCHUSI KOTOPOU HEBO3MOKHO B ITIOJTHOM
MEPE U3BJIEYD BCE BBITO/bI IU(PPOBU3AIIUU.

HudppoBU3aUA MEHAET CAMHU TEHACHIIUNU
B OTPACJIH, IPEOOPaKaAsA MHOXKECTBO
pPOLECCOB. TPaAUIIMOHHO CYUTAIOCH, UTO
3KOHOMHUYECKUI POCT BO3MOXKEH TOJIBKO IIPU
pOCTE SHEPrONOTPEOIEHUS, HO CETOAHS yKE
LEJIBIA PAZ, PA3BUTHIX CTPAH MOKA3BIBAET POCT
BBII 6e3 yBenmueHUs IOTPEOIEHN SHEPTHH,
6€3 poCTa NOTPEOIAEHUS KUJKUX YITIEBOAOPOAOB.
CrpemuTesIbHO pa3puBamowmuricsa Kuraun, B
KOTOPOM, COITIACHO IPOTHO3aM, NOTPebIeHne
3HEPI'UH JOKHO OBLJIO HEYKJIOHHO BO3PACTATh,

K YAUBJIEHUIO, TAKXKE IEMOHCTPUPYET PEIKOE
CHUKEHHE SHEPTOEMKOCTU. EC/IM HA TPOTAKEHNUH
MNPEABIAYIIETO CTOJNIETUSA KJIIOUEBBIM (PAKTOPOM
Pa3BUTHA OBUI JOCTYII K PECYPCAM, KOTOPBIA U
ob6ecnednBas MPOU3BOACTBEHHYIO MAPKY, TO K
HACTOAIIIEMY BDEMEHHU 3TA MaPKa BO Bce boee
3HAYUTEJIBHON CTENIEHH OOECIIEUNBAETCA JOCTYIIOM
K TEXHOJIOTUAM, CHHDKAIOMUM ITPOU3BOACTBEHHBIE
3arparel. Ob6aaHUE OOJIBIION PECYPCHOM 6a301 —
OTHIOb HE I'APAHTHUA CBITHOM )KU3HHU. BeHnecyamna
TOMY IIPUMEP.

OOBbEJUHEHUE TPAJUIUOHHOI'O 0AraKa OIIbITA,
HABBIKOB M 3HAHUI1 C HOBBIMHM MHHOBAIIMOHHBIMH
pemennsaMu Ha 6a3€ COBPEMEHHBIX
UH(POPMAILTMOHHBIX TEXHOJIOTHUI CIIOCOOHO
00€ECIIEYUTD KOJIOCCANBHBIN CHUHEPTIE€THYECKUIT
addext. Ho, nogHnMas 3HaMs LUPPOBU3ALUY,

HE CTOUT 340BIBATh, YTO U(PPOBUZALIS — 3TO
BCETO JIUIIIb CPEJCTBO, IPU3BAHHOE ITIOBBICHUTH

3P PEKTUBHOCTD BCEH CUCTEMBI HEPTETIA30BOHU
orpacnu. CI0KHOHM CUCTEMBI, KOTOPAs BKJIIOYAET

B c€6s1 OO'bEKTHL, CYO'bEKTHI U U/ICH. [T1aBHAS
COCTABJIAIONIAA TOM TPUA/IbI, KOHEYHO XK€,

WU/IEW — TIBITJINBAS YEJIOBEYECKAA MBIC/Ib, IBUIKYIIAS
IMO3HAHUE U '€EHEPUPYIOIA MHHOBALIAM.

AHaIHUTHYECKAs IPYIIIIA SKyPHAIA
«Bpemst koaTroo6uHra. Bpems I'PI»

engineers is already thinking in the context of
digitalization. However, it is very difficult for people
and organizations to abandon their polished
competencies when there is no need for them.

According to experts, in the digital future for
the companies from the oil and gas sphere the
competencies related to innovative development, the
development of new products, the development of
new markets will come first. While routine functions
will be increasingly given to the robots, knowledge
related to geological prospecting, data analysis,
reliability management and company efficiency will
remain in demand.

Another important factor to consider is
cybersecurity, without which it is impossible to fully
extract all the benefits of digitalization.

Digitalization changes the trends in the industry
themselves, transforming many processes.
Traditionally, it was believed that economic growth is
possible only with the growth of energy consumption,
but today a number of developed countries show
GDP growth without increasing energy consumption,
without increasing consumption of liquid
hydrocarbons. The rapidly developing China, in which,
according to forecasts, energy consumption was to
increase steadily, surprisingly, it also demonstrates
asharp decrease in energy intensity. If during the
previous century the key development factor was
access to resources, which provided the production
margin, then by now this margin is increasingly
provided by access to technologies that reduce
production costs. Owning a large resource base is by
no means a guarantee of a satisfying life. Venezuela is
an example.

The combination of traditional luggage of
experience, skills and knowledge with new innovative
solutions based on modern information technologies
can provide a colossal synergetic effect. But by
raising the banner of digitalization, do not forget that
digitalization is just a means to improve the efficiency
of the entire oil and gas industry. A complex system
that includes objects, subjects and ideas. The main
component of this triad, of course, the idea — an
inquisitive human thought, driving knowledge and
generating innovation.

PROSPECTS

Analytical Group of the Coiled Tubing Times

of geological properties at new fields.
Implementing the project means the
company can save tens of millions of
rubles by optimising the volume of
research that can be undertaken, as
well as improving quality in determining
reserves.

The only way of physically examining
formations at a field is through the
process of extracting a core sample
through exploratory drilling, from a
depth of several thousand metres. This

very high-cost procedure is, currently,
practically the only means of analysing a
formation for the presence of properties
at new fields without taking new core
samples. Gazprom Neft specialists will
now be able to analyse “digital doubles”
of core samples collated from a single
“machine -learning” database bringing
together the company’s total cumulative
experience in exploratory drilling.

This new technology has been
developed in conjunction with the MITP,

which developed the programming code
for it. Specialists from the Gazprom Neft
Technology Centre were responsible

for oversight of the project, as well as
adapting programme algorithms to
address various oil and gas industry
practical challenges. This development
will be integrated into the Gazprom Neft
“Electronic Asset Development (EAD)”
programme.
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[TEPCITEKTHBDI

Bbi3OBbl CETOAHALLHEIO [AHA.
NepcnekTuBbl pa3sutua NHKT B Poccun

CURRENT CHALLENGES. Prospects
for Coiled Tubing Development in Russia

Ceprevi CUMAKOB, rnaBHbIv crieLmannct genaprameHTa 6ypeHns u BHYTPUCKBAXXUHHbIX pabor,
Hay4Ho-texHudeckuv yeHTp (HTL) MAO «la3npom HegpTb»

HegTerasoBbIv yHUBEPCUTET, CrIELManbHOCTb «paspaboTka v SKCrityaTaums HegTera3oBbixX
MecTopoxaeHuu». lpogpeccroHanbHyo TPYAOBYIO AEATENLHOCT Ha4Yall B paioHe

KpaviHero CeBepa B 2002 rogy, B I. MypasneHko, IHAO. Pabotan B komnaHum

«bu-[Pxevi Cepurcn3» (BJ) nepesogymkom (aHm. s3bik), ¢ 2006 roga — B komnaHum CWS

(3A0 «KBC VIHTepH3LH»), uHxxeHep ro THKT, MPI1. B 2010 rogy 6bin npurnalueH B KOMIaHuo
lAO «la3ripom HeTb», punnan «laznpomHepTs-MypaBneHKo», Ha AOMKHOCTb [11aBHOMo
cneymanucta no FHKT yripaBneHus BHYTPUCKBaXXUHHbIX paboT. B 2015 rogy nepeseseH Ha
JOIMKHOCTb 1aBHOrO CrieLuanmcTa gernaptameHTa bypeHus u BHyTPUCKBaXUHHbIX pabor,
000 «laznpomHedTb-HTL», r. CaHKT-[TeTepbypr, rae v paboTaeT B HacTosiLLee BpeMS.

Ceprevi CumakoB poamscs B Pecriybnvike balkopTtoctaH. OKoH4Y1n TIOMEHCKMI rocyAapCTBEeHHbIN %;

Sergey SIMAKOV, senior specialist of Drilling and Interventions Department at Gazpromneft Scientific-
Research Center (SRC)

Sergey Simakov was born in the Republic of Bashkorkostan. He graduated from Tyumen State Oil and
Gas University, his field of study was “development and operation of oil and gas fields”. He entered

oil and gas industry in 2002 in the Extreme North region in Muravlenko, YANAO. He was working as

an interpreter (English language) at BJ Services. Starting from 2006 he was working as a coiled tubing
and fracturing engineer at CWS International. In 2010 he was offered a position of senior coiled tubing
specialist at the Interventions Department. In 2015 he was promoted to a position of senior specialist of
Drilling and Interventions Department at LLC Gazpromneft-SRC in Saint-Petersburg where

he works now.

CerogHs NOHATHUE «THOKUE HACOCHO- Today, term “coiled tubing” is widely known, as well
KoMITpeccopHsIe Tpy6sl» (ITHKT), M1 KOITIOOUHT, as types of operations performed using coiled tubing.
(anr. Coiled tubing; KOTOHHA THOKUX TPYO) HIKPOKO The technology was invented during World War Two
U3BECTHO, PABHO K4K M IIPOBOJIUMBIC BU/Ibl PA6OT for fuel-pipe laying under water (PLUTO project), but
npu nomoiu 'HKT. Texnosnorus 6s11a U300peTeHa it has come into common use only in the late 1980s.

BO BpeMs Bropoit MUPOBOIT BOMHBI IJ1 IPOKJIAKH Cleanout, nitrogen lifting, thawing of hydrates and
6E€H301IPOBO/IA O] BOAOU paraffins, etc — these
(mpoekt PLUTO), HO mIUpoOKoe KonTioOMHrosble YyCTaHOBKMW B HacTosILLee operations are considered
NPUMCHCHHE NONyUIA TONPKO B gems MO3BOSAIOT BbIMOMHATh standard now.At present

time, coiled tubing units
perform almost all types
of intervention operations.
These units are fully

KoHIE 1980-x. Takue ONEPAUH, [ 3THIYeCKU BCE BU/bI ONepaLiii Mo
ﬁii:fﬁi";i’;igfafg}; enme | K@MWTaNbHOMY PEMOHTY CKBaXWIH, MPK
P 5TOM OHU MOMHOCTbIO aBTOMaTU3MPOBaHbI

TUPATHO-TAPA(PUHOBBIX
n, NO CYyTHU, ABNAOTCA MPOTOTUMNAMUA

OPOOOK U T.JI. IEPEIIN B PA3PAL, 6 6 automated, and in fact
CTaHAAPTHBIX. KOJITIOOMHT OBBIE ypoBbix 1 KPC-Hbix cTaHKOB byayuiero. are pilot models of future

YCTAHOBKHU B HACTOALLIEE At present time, coiled tu bing units perform drilling and workover rigs.

BPEMS ITIO3BOJIAIOT BBIIIOJIHATD almost all types of intervention operati ons West Siberia with the

NPAKTUYECKU BCE BUBI OlIEPALIUH These units are fuIIy automated. and in maximum concentration
I

. e f coiled tubi its i
[10 RATHTATIDHOMY PEMOTTY fact are pilot models of future drillingand ~ ofcclled tubing units is
CKBAKHH, IIPU 3TOM OHU . the main Russian oil and
workover rigs.

ITOJTHOCTBIO AaBTOMATHU3HUPOBAHBI gas region that can be
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U, IO CYTH, ABIAIOTCS IPOTOTUIIAME OYPOBBIX U
KPC-HBIX CTAaHKOB OyyIIETO.

3anagHas CH6HMPb KAK OCHOBHASI POCCUHCKAS
HE(TEra30HOCHASI IPOBUHIIUS MOXKET 1O
MPaBY CYUTATHCS ITTABHBIM [IOJIUTOHOM IO
UCTIBITAHUIO U BHE/IPECHUIO HOBBIX TEXHOJIOT U,
I7I€ HA CETOAHSIIIHUM JIEHb CKOHIICHTPUPOBAHO
MAaKCUMAJIbHOE KOJIUYECTBO YCTAaHOBOK 'HKT B
Poccun. D10 peruos, rae Haluiu IPUMEHEHHE
Takue TexHosioruu F'HKT, kak
reo(pU3nYECKUE UCCIETOBAHUS

nepdopanug (I'TII),
dpesepoBanune nopTos MI'PIT,
aKTusanusg nopTos MI'PIT
criequanu3upoBaHHbIMu KHK
uzap.

K coxanenuio, CTpyKTypa
3aI14COB, UX ITTyOUHA
3aJIETAaHUA, JOCTYITHOCTD C
Ka>KJIbIM TOJIOM CTAHOBSATCS
BCE CJIOXKHEE, U PASOBBIE
ONEPALUH VKE HE OTBEYAIOT TEM
BBI30BAM, C KOTOPBIMH MBI CETOJIHS CTAJIKHUBAEMCHL.
CTpOUTENBCTBO OOIEE CIOKHBIX CKBAXKUH TpebdyeT
pa3pabOoTKH U NPUMEHEHUA HECTAHAAPTHOI'O
060PYAOBAHUA. DTO KACAETCA CUCTEM 3AKAHUYHUBAHUSA
ckBakuH ¢ MT'PIT u, koneuHo ke, THKT kak
OCHOBHOI'O HHCTPYMEHTA, OTBEYAIOIIEI'O
COBPEMEHHBIM TPEOOBAHU M.

Ecnu npuBecTy HEOGONBIYIO CTATUCTHUKY B pa3pese
ITAO «I'a311pOM HEPTB», TO IIOJIYYUM CJIEAYIONIEE:
roasl ¢ 2010 o 2015-#11 OTMEYEHBI TPUMEHEHHUEM
rUOKUX TPy6 AnuHOHM 4000 M, 2016-11 — 4500 M,
2017-11 — 5000 M, 1 certuac HaOIIOAAETCS TEHICHIIU S
K HAPAIUBAHUIO JUIMHBI I'T, yBEe/IM4EeHUIO
JuaMeTpa. Bmecre ¢ JnrHaMu U3MEHNUIACHh U
TOJIIIMHA CTEHKU IIPUMEHIEMBIX TPYyO, BOILLJIN B
IPUMEHEHHE PA3HOCTEHHBIC, OITUMU3UPOBAHHBIC
IO/ KOHKPETHBIE CKBAXKUHHBIC YCIIOBU S
(TeMIIMPOBAHHBIE) TPYOBL

V3MeHEHME JJINHBL U IUAMETPA BIICUET 34
COOOM TAKIKE U PsIJL UBMEHEHUH TEXHUYECKUX
OCOOBEHHOCTEHN OOOPYTOBAHMS, TAKUX KAK TATOBOE
YCUJIME MHXXEKTOPA, CUJIOBOH YCTAHOBKH, THAMETPA
Y3714 HAMOTKH U €TI0 FA0APUTHBIX PA3MEPOB.

C U3MEHEHMEM MTOCTABJICHHBIX 32/]a4 MEHIIOTCS
U TEXHOJIOI'MYECKUE NTOAXOAbL. TAKUM 00pa30oM,
ITIOCTEIICHHO MBI ITIOJOIIJIN K OJHOMY N3 OCHOBHBIX
BBI3OBOB, cTOsAUX niepe]; THKT, — BBIITOJTHEHUIO
TEXHOJIOTUUECKUX 33/1a9 HA CKBAXKMHAX C
AMOUIIMO3HBIMU 1ICIISIMU: T'OPU3OHTAJIBHBIA
y4acTok 2000-3000 M, uamepeHnHas ryobuna (MD)
6100-6500 M u ry6xe. OTACTBHO CTOUT OTMETUTD
BBI3OBBI, CTOSIINE IEPE] HAMH B CBA3U C OCBOCHHEM
Bce 6051e€ CEBEPHBIX TEPPUTOPHUTH, HAXOAITUXCS

HabntopaeTcs TeHaAeHUMSA K HapalMBaHUIO
CKBAKUH, THAPONIECKOCTPYHHAA  NnHbI [T, yBennyeHuto gnametpa. Bmecte
C AJIMHAMMN U3MEHUNACh U TONLWMHA CTEHKU
NPUMEHSIEMbIX TPYO, BOLINY B TPUMEHEHMe
pPa3HOCTEHHblE, ONTUMU3UPOBAHHbIE

nofA, KOHKPeTHbIe CKBaXXMHHbIE YCNIOBUS
(TeMnmMpoBaHHbIEe) TPYObI.

CT wall thickness has also been changed.
Service companies start to apply tapered CT
strings optimized for certain well conditions.

)

rightfully considered as the main area for testing and
implementing of new technologies. Many coiled tubing
technologies were applied in this region: logging, sand-
jet perforating, milling of fracturing ports, fracturing
ports activation with special tools, etc.

Unfortunately, reserves structure, depth and
accessibility are becoming more complex each
year so that standard operations no longer address
challenges we face today. Drilling of more complex
wells require development
and application of non-
standard equipment.

This includes multistage
fracturing completion
systems and CT as the main
tool that meets modern
requirements.

Statistics for Gazprom
neft subsidiaries show that
in 2010-2015 CT length
reached 4000 m, in 2016
— 4500 m, in 2017 — 5000
m. Now there is a clear
tendency for the increase in CT length and diameter.
CT wall thickness has also been changed. Service
companies start to apply tapered CT strings optimized
for certain well conditions.

Changes in length and diameter cause changes in
the following technical characteristics of equipment:
injector pull capacity, power pack, drum diameter and
drum size.

Changes in operational objectives affect technology
approaches. Therefore, we gradually came to one of
the main challenges of coiled tubing — performing
operations with ambitious goals: horizontal wellbores
2000-3000 m, measured depths 6100—6500
m. However, there are also challenges regarding
development of north fields located beyond the Arctic
Circle. The key problems here are low temperature
and hydraulic system limitations. These problems
can't be solved by the majority of coiled tubing units
manufacturers. The existing equipment clearly does
not meet the requirements at minus 35 °C temperature.
To sum up, it is necessary to be ready not only from the
technical point of view but also from the technological
point of view. We have already seen these processes in
the oil and gas industry and drilling rig evolution. There
was a growth of rig lifting capacity, rigs were equipped
with new automation elements and adapted to harsh
operational conditions.

Heavy Duty CT units with increased lifting capacity
can be applied for these purposes. These coiled tubing
units have advantages and disadvantages. Coiled tubing
unit with reel capacity 6500 m and CT diameter 2 3/8
(60,3 mm) can be useful in the following cases:

1. Operations for shifting full-bore sleeves in wells }
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[TEPCITEKTHBDI

TEMIIEPATYPHI U OTPAHUYECHHUS T1O

Y3K€ BUZIEIU B HEPTAHOM OTPACIN U

34 IOJIAPHBIM KPYTOM. 3[IECH KJIIOYEBBIM
(PaAKTOPOM SABIAIOTCSI HU3KHE

TUJIPABIANYECKON CUCTEME OOJIBIITUHCTBA
OPOU3BOAUTEEH yCTaHOBOK 'HKT.

IIpu TeMniepaType MUHYC TPUJLATD
OATb I'PAJIyCOB CYIIECTBYIOIIEE
060PYAOBAHUE IBHO HE OTBEYAIOT
IPEIBABISIEMBIM TDECOOBAHUSIM.

OpHUM CJIOBOM, HEOOXOAHUMO OBITH
TOTOBBIMH HE TOJIBKO C TEXHUYECKOH,

HO U C TEXHOJIOT'MYECKOU TOYKU

3penus. [Togo6HbIE TPOLECCH MBI

3BOJIIOLIUH OYPOBOTO CTAHKA, IJIE TIO
Mepe pOCTa IMTyOUH CKBAXKUH POCINA

U I'PY30NOJIBEMHOCTH CTAHKOB,
HOSIBJISIACH JIEMEHTHI ABTOMATHU3A1IUHU
U 4JJAaIITAIMU YCTAHOBOK K 6071€€e
CYPOBBIM YCJIOBUAM 3KCILIYATALIAH.

s peneHns NoJOOHBIX 33/1a4 MOT'YT
HANTH CBOE IPUMEHEHUE YCTAHOBKH
I'HKT nOBBIIIEHHO I'PY30HOABEMHOCTHA
(Heavy Duty). Takue ycranosku 'HKT nmeror
CBOM OCOOEHHOCTH: KAK IIPEUMYINECTBA, TAK U

Pucynox 1 - Heavy Duty 1 (2 3/8)
Figure 1 — Heavy Duty 1 (2 3/8)

with horizontal sections of 2000 m and more, where
additional load of more than 1 ton is required.

HepoCTaTKU. YeTanoBKa THKT ¢ eMKOCTBIO y3/1a 2. Directional drilling operations where telemetry
HaMOTKH 6500 M 1 TUAMETPOM I'MOKOM TPYOHI 2 3/8 system includes high-power electric orienting tool
(60,3 MM) MOKET OBITH IIOJIC3HA JIJIST: that is able to rotate positive displacement motor
1. PaboT B rOpU3OHTANBHBIX y4acTKax 2000 M 1 round its axis up to 360 degrees. This steering angle
ooJree, I YIIPABJIEHNA PABHONIPOXOAHBIMUA provides drilling window of 1 m.
mydramu MI'PIT, roe TpebyeTcsa NPpHUIOXKUTD 3. Application of these designed and manufactured

JONOMHUTENBHYIO HATPY3Ky 60J1€€ TOHHBI;
2. YopasnseMmoro 6ypeHus, Iie€ B TEJIECUCTEMY

coiled tubing strings in complex wells where well
geometry requires tapered strings.

No doubt, operation with coiled tubing of 60 mm
diameter at depths of more than 6000 m is impossible
without a power pack with a safety factor on the pull
capacity of the injector head. Today, western companies
manufacture injector heads with electrical drive that
deals with several issues:

(TC) BXOAUT 3JIEKTPUUECKU OPUEHTATOP
TMOBBIINIEHHOM MOIITHOCTHU, CITOCOOHBIN HA 3260€
pa3BopaunBaTh B3/l BOKPYT CBOEM OCH 1O

360 rpaJIyCcoB, ¥ 32 CYET YI/Ia IEPEKOCA Ha HEM
npodUIb KOPUAOPA IPOBOJKH CKBA’KUHBI MOXKET
COCTABJIATH 1 M;

3. [IpUMEHEHUS CIIPOEKTUPOBAHHBIX U 1. Increased pull capacity;
MU3TOTOBJIEHHBIX THOKUX TPYO MO KAXKAYIO 2. Independence on environmental temperature;
KOHKPETHYIO CJIOKHYIO CKBAXKUHY, i€ 3. Manyfold increase in tripping speed;
TEXHOJIOTHS TEMIINPOBAHUSA OYZET HEOOXOIUMA 4. Improved steerability.

HUCXO/ U3 YCTIOBUH Coiled tubing unit with drum

KOHCTPYKIIMH CKBA’KHUHBL

BesycnoBHO, paboTa ¢
TpyGamu fuaMeTpom 60 MM
Ha r1y6uHax 6omee 6000 m
HEBO3MOXHA 6€3 CUJIIOBOH
YCTAHOBKHU C I'APAHTHPOBAHHBIM
34I14COM IPOYHOCTHU
10 I'PYy30IObEMHOCTH
NHXXEKTOPHOM I'OJIOBKHU. YK€
CETO/IHA CYIIECTBYIOT 3114/ IHbIE
KOMIIAHMH, BBITTYCKAIOIUE
WH>XEKTOPHBIE I'OJIOBKH HA
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PaboTa ¢ Tpybamu guameTpom

60 MM Ha rnybuHax 6onee 6000 m
HeBO3MOXHa 6e3 cMNoBON yCTaHOBKM
C rapaHTUPOBAHHbIM 3arnacom
MPOYHOCTU MO rPy30MNOALEMHOCTU
NHXXEKTOPHOM rONIOBKM.

Operation with coiled tubing of 60 mm
diameter at depths of more than

6000 m is impossible without a power
pack with a safety factor on the pull
capacity of the injector head.

length 6500 m and diameter
27/8 (73,0 mm) is perfect for
multistage fracturing through
coiled tubing. Clear advantage
is higher speed of moving to
the next stage, lower volume
of injected fluid because there
is no need to fill the tubing
before and after fracturingIt is
also worth mentioning about
the unique ability to perform
multistage re-fracturing in



NEKTPONPUBOJIE, YTO, B CBOIO OUEPE/b,
PELIAET CPA3Yy HECKOJIBKO BOIIPOCOB:
1. YcuneHHas TPy30HOABEMHOCTD;
2. He3aBUCHUMOCTD OT OKPY>KAIOLIEH
TEMIIEPATYPHI;

3. Kparnoe ysesmndenue ckopocrein CIIO;
4. VnydieHHas yOpaBIsIEMOCTb.

Veranoska 'HKT ¢ pimnHOM 6apabana
6500 M, HO fEaMeTPOM yiKe 2 7/8 (73,0 Mm)
UJI€ATBHO NOAXOAUT 151 BBITOJTHEHU S
MTPIT yepes rubkylo Tpyoy, I7i€ €CTb ABHOE
MPEUMYIIECTBO B CKOPOCTH IIEPEXO/A
MEX/Y CTAJUAMH, MEHBIIIUM OOBEMOM
MPOKAYUBAEMOU XKUJKOCTHU 34 CUET
OTCYTCTBHUSI HEOOXOAUMOCTH 3aTIOJTHATD
o6bem HKT mo vnavana I'PIT u Ha cTaguu
«IIPOJIaBKW». TAKIKE CTOUT OTMETUTD
YHUKAJIBHYIO BO3MOXXHOCTB NIOBTOPHBIX
noaxo0B MCI'PIT ¢ ru6xoit Tpy6oit
(pedpak) Ha CKBAXKUHY C OTKPBITBIMU
NOPTAMHU. YHUKAJIBHOCTD 3aK/II0OYAETCA
B TOM, YTO MBI TOUEYHO, TAK K€, KAK 1
B CJIy44€ C BLIDOPOYHBIM OTKPBITUEM/
33aKPBITUEM ITIOPTOB, TO3ULTUOHUPYEMCS
HAaIIPOTHUB UCKOMOT'O IOPTA M 3AKAYUBAEM
I'PIT. OTpaHUYEHHEM B JTAHHOM CJIy4ae
MOKET OBITh PACCTOAHUE MEXY TOPTAMU
MTPII, HO A1 yC1OoBUH 3anagHon Cuoupy,
e paccrossHue koseonaercs 50—-100 M, 310
HEKPUTHUYHO.

MOXHO IPEAIIOJIOKUTD, 4YTO B
CJIy4ae C HE3aIEMEHTUPOBAHHBIMUA
nopTaMu passutue Tpemunsl P,

PROSPECTS

Pucynox 2 - Heavy Duty 1 (2 7/8)

KAXKJOM MOC/ICIYIOMEH CTAIUH, MOXKET Figure 2 — Heavy Duty 1 (2 7/8)

OOBEAUHATHCS U, KAK CJIE/ICTBHUE,
06'bEM 3ATIJIAHUPOBAHHON TPEMUHEBI OYZET
MEPEPACTIPEAENATHCA B JOIIOJHUTENBHBIE YTEYKU.

CrelyeT OTMETUTD, UTO IposejeHue I'PIT uepes
TUOKYIO TPYOy 2 7/8 6yIeT OTPAHUYEHO PACXOA0OM
U [JABJIEHHUEM, COOTBETCTBEHHO, IOAOOP CKBAKUH
JOJIKEH OCYIIECTBIATHCA UCXOAA U3 ITUX
apaAMETPOB.

TpaHCIIOPTUPOBKA y3/1a HAMOTKH C JUTUHOM I'T
6500 M B IEPEIUCACHHBIX CIy4YasX BO3MOXKHA HA
OTAENBHO CTOALIEM TPAJIE, HO, B CBOIO OYEPE]D,
CYIIECTBYIOT YCTAHOBKH C HECTAHAAPTHBIM
pacnonoxenuem 6apabaHa OTHOCUTEIBHO OCH
Tpaaa (puc. 2)

ITOMHUMO IIEPEYNCIIEHHBIX IIPEUMYIIECTB,

BCE € HEOOXO/IMMO OTMETUTD /IBA HEAOCTATKA —
CTOMMOCTbD M BEC YCTAHOBOK. ECJin BOIpoc ¢
BECOM CBSI32H IVIABHBIM OOPA30M C IOJIYYEHUEM
pa3pennTeNbHOM JOKYMEHTAIIMUA HA IPOBO3
HErabapUTHOTO I'Py34d, TO BOIIPOC IO CTOUMOCTH —
3TO (PUHAHCOBOE YTAXKEJIEHHUE IIPOEKTA, U BOT
371€CH MOSIBJISIETCSI BO3MOKHOCTD /17151 CEPBUCHBIX

wells with opened ports. The uniqueness is in the
accuracy of locating the tool against the required port
and conducting fracturing in the same way as during
selective port opening/closing. The distance between
frac ports can be a limitation in this case, but in West
Siberia it is not critical as this distance is 50-100 m.

It is fair to assume that under conditions of well
with uncemented ports fracture development in
different stages can intercommunicate thus leading
to redistribution of the planned fracture volume into
additional leakages.

It should be noted that fracturing through coiled
tubing 2 7/8 will be restricted by rate and pressure.
Thus, well candidate selection should be conducted on
the basis of these parameters.

In cases described above transportation of a drum
with 6500 m CT length is possible only using separate
trailer. In addition, there are coiled tubing units with
non-standard drum placement about trailer axis (fig. 2).

Apart from listed advantages, there are two
disadvantages: units cost and weight. Issues with weight }
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KOMITAHUH IPOYMATh ITIO3TAMTHOE BBEJJCHUE
6onbiiepazmepubix FTHKT ¢ TeHeHITMEN Ha
YMEHBIIEHHUE CTOUMOCTH CEPBUCA 34 CUET
OPEATIOKEHNS BBIPAOOTKH OOIBIIETO KOJTUYECTBA
CKBa>KHUH M COKPAIIEHUS TPAHCIOPTHBIX PACXOJ0B
Ha JOCTABKY TPYO.

YacTo 3a1a10T BOIIPOCH], Hanpumep: «<EcTb 1u
HOPMHUPOBAHHOE BpEMs Ha pabOTY TOM MJINM NUHOU
TEXHOJIOT'MYECKOM onepauun?> Orset: «Her».
Takoro BpEMEHHU HET U ObITh HE MOXET, HO €CTh
CKOpocTHOU pexxuM CITO rudkori Tpyost. Ha
CETOAHANHUN IEHb CKOPOCTb CITYCKO-TIO/bEMHBIX
onepanui ru6Koi Tpyosl HE3aBUCUMO OT ITUAMETPA
UMEET OIIPEAEJICHHBIA JUAIIa30H, TAKOM KaK: B
BEPTUKAJIBHOM y4aCTKE 15—-20 M, B TOPU30HTAIBHOM
y4acTke 5—10 M. [IOCKOIBKY yBETUYEHUE ITTyOUHBI
CKBAKHH BJICYET 31 COO0OH pocT BpemeHu CI1O
TPYyOBL, 3aHUMAIOIIETO B CpegHeEM nTopsaaKa 40%

OT OBIIETO MPOU3BOJAUTENBHOI'O BPDEMEHH, TO
YBEJIMYEHUE [TYOUHBI CKBA’KHUH JIOJIDKHO OBITh
HUBEIUPOBAHO YBEJIMUYEHUEM CKOPOCTHU CITYCKO-
MOJ'bEMHBIX OIEPAUIT KAK MUHUMYM BJJBOE.
CeBEPOAMEPHUKAHCKHE KOJIJIETH TABHO PA0OOTAIOT HA
CKOPOCTAX CITYCKO-TIOJ/bEMHBIX OIEPAIINi 6osee
50 M/MuH. Ha pucyHKe 3 npuBeieH IpuMep
MOHMTOPA 34MMHUCH PA6OYNX TAPAMETPOB, TIE
MEPBUYHBIN CITYCK B CKBAXXHUHY ITPOBOJAAT HA
ckopoctax 6omee 160 ¢pyT/MUH, ITO COOTBETCTBYCT
48,7 M/MUH.

OTAeNbHO HYKHO OOPATUTh BHUMAHUE HA KAYECTBO
JOPOKHOT'O NOKPBITUSA HAINUX MECTOPOKICHUIL.

He cexper, 4TO IpOMBIC/IOBbIE JOPOTU B PD 110
K44€CTBY ITOKPBITUA OTIUYAIOTCA OT 3aIT1a/IHBIX,

YTO CETOAHSA U OTPAKAETCA B BE3AEXOJTHOM
UCIIOJIHEHWH TEXHUKH, IIOCTYTAIOMIEN C 3aBOJIOB.

Ha npoxoguMoCTh B YCJIOBHUSIX 3ar1ajHON Cuonpy,
7€ UCTIOIB3YETCS BE3/IEXOIHAS KOTIECHAst 6232 6XO,
TAKKE BJIIMAET M CaAMa JIJINHA HECYINEH KOHCTPYKITAH.
[TpakTHUKA IPUMEHEHUA OOOPYIOBAHHA HE TOJIKO

B PBIXJIBIX IECKAX 3anagHou CUOHPH, HO U B
YCJIOBUAX PACIIyTHILIBI OpEHOYPKbsI [IOKA3bIBAECT,
4TO KOPOTKHE YCTAHOBKHM UMEIOT ONIPENIETIEHHOE
MIPEUMYIIECTBO NEPES UX IIPULIETTHBIMHM AHAJIOTAMU.
Onume B IPOMU3BOJICTBE TEXHOJIOIMYECKUX
onepanuii F’HKT o1 I'PIT HaAK/IaApIBAET OTIIEYATOK
Ha KOHCTPYKTHUBHBIE OCOOEHHOCTHU ITPOU3BO/ICTBA
TEXHHWKH, HO €CTh U CXOXHME MOMCHTHI, HﬂHpI/IMCp,
JUINTEIBHOE MIPUCYTCTBHE IEPCOHAIA BO BPEMS
IIPOU3BO/ICTBA PAOOT B KOMIIBIOTEPHOM IIEHTPE

I'PIT (Data Van) u ycranoske I'HKT (Coil Unit).

371ech, BO3MOXXHO, CJIEIYET YAECTUTh BHUMAaHNE
HATUYUIO NOTEHITUAIA [T YBETUYEHH S Pab0Odero
MIPOCTPAHCTBA B KAOHMHE ONIEPaTOPA, TOCKOJIBKY ITPU
COBPEMEHHBIX BBICOKOTEXHOJIOTHYECKUX ONEPAITUAX
KOHTPOJIb 32 pAOOTOI OCYIIECTBISACTCS HE TOTBKO
HETIOCPE/ICTBEHHO OYPOBBIM OIIEPATOPOM, HO U
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Pucynox 3 — IIpumep monumopa sanucu
pabouux napamempos, zoe nepeununwlii
CRYCK 6 CKEANCUNY NPOE0OAM HA
ckopocmax oonee 160 gpym/ mun, umo
coomeemcmayem 48,7 m/mun

Figure 3 — Example of monitoring of
working parameters during operation
where RIH is performed with the speed
160 ft/min that corresponds to 48,7 m/min

are associated with getting permit documentation

for out-of-gauge load transportation. This cost affects
commercial proposal price. So, there is an opportunity
for service companies to think about step-by-step
introduction of big-size CT strings with a tendency to
reduce service cost through a big number of wells and
cutting of transportation costs.

The following questions are often asked: «Is there a
standard time period for one or another operation?»
Answer: «No». There is no standard time period
but there is a RIH and POOH speed rate. Today, the
speed of CT tripping operations is in a certain range
regardless of diameter: 15-20 m in vertical section,
5—-10 m in horizontal section. Since the increase in
well depth leads to the increase in tripping operation
period that is around 40% of the whole operation
period, speed of tripping operations should be
increased twofold to balance the increase in wells
depth. North American companies have long been
working with tripping speed of 50 m/min. Figure 3
demonstrates the example of monitoring of working
parameters during operation where RIH is performed
with the speed 160 ft/min that corresponds to
48,7 m/min.

It is also worth paying attention to the quality of
road surfacing in Russian fields. No wonder that field
roads in Russia are different from western ones when
it comes to the quality of road surfacing. The off-
road type of machinery manufactured for oil and gas
fields represents this fact. Passability in West Siberia
conditions, where 6x6 wheel-basetrucks are used,
also depends on the length of the bearing frame of a
truck. Experience of applying equipment not only in
loose sands of West Siberia but also in muddy season
conditions in Orenburg region shows that short
units have a certain advantage over trailer units. The
difference in the type of operations performed by
CT fleet and fracturing fleet affects design features of



JPyIUM IEPCOHAJIOM HA CKBA’KHUHE, C KOTOPBIM
HEOOXOAUMO COKPATUTb CUCTEMY OTKJIMKA U
ONEPATUBHOE COBMECTHOE PEATUPOBAHUE HA
CUTYALHIO.

3a/1a4M CTABATCA HE TOJILKO NEPE],
cepBUCHBIMU KoMMNTaHuaMHU 1o T'HKT, HO u nepe
IPOU3BOAUTEIAMU OOOPYAOBAHU. Permenus
HEOOXOAMMO HAXOAUTh HA OCHOBAHUH 3aIIPOCOB OT
HedTEAOOBIBAIONUX KOMITAHUI, KOTOPHIE, B CBOIO
ouepeb, PYKOBOJCTBYIOTCS IOMCKOM OIITUMAJIBHBIX
MNOAXOJOB IPU U3BJIEYEHNH YIVIEBOAOPOLHOTO ChIPbs
B YCJIOBUSIX YXYAIIAIOMENCSA CTPYKTYPBI 3AI1ACOB.

O6opynosanue 'HKT B nepcrieKTuBE BUIUTCS
MHOT'033/Ta4HBIM KOMIIJIEKCOM, CIIOCOOHBIM
OTKJIMKHYTbCS Ha HOBBIE BbI3OBBI JIJI1 UX PEIICHUS,
4 TAKXKE NPENYNIPEXKICHUSA B IIPOLIECCE BEACHUSA
paboT. Pemenusa MOryT ObITh PA3HBIMH, OT PAJOBBIX
JIO BBICOKOTEXHOJIOTUYHBIX, TAK K€ KAK 1
OPEAYIPEXKICHUA HAPAOOTKHU OTKA32 OOOPYAOBAHUA
JIOJIKHBI OBITh COOTBETCTBYIOIIUMH — OT
NPEAYIPEXACHUA HU3KOTO JABJIEHUA B CUCTEME
JIO U3MEHEHH TOJIIIUHBI CTEHKU 'HOKOI TPYOHI,
OBAJIBHOCTH B PEXKHUME PEAIBHOTO BDEMEHH.

Bowpaxcaro oco6y10 61a200apHocmns
K. m. 1. Bypourny Koncmanmury Bajiepvesuwy 3a
cooericmeue 8 n00OOPe U AHANU3e MEXHUTCCKO20
mamepuana onsa cmamou. Kopnopavuu National
Oilwell Varco — 3a npeoocmaenenmoie pomozpagpuu. ©

PROSPECTS

equipment but there are also similar points such as
longtime presence of personnel during operations in
fracturing control station (Data Van) and CT control
cabin. Perhaps, it is worth paying attention to the
potential for increasing working space in control cabin
because control process during modern high-tech
operations is executed not only by a supervisor but
also by other personnel. Response time from these
personnel should be reduced.

Tasks are assigned not only to CT service companies
but also to equipment manufacturers. Solutions should
be found on the basis of requests from oil production
companies that search for optimum approaches
for hydrocarbons recovery under conditions of
deteriorating reserves structure.

In prospect, CT equipment appears to be a multi-task
complex that will be able to face new challenges and
find solutions and mitigate risks during operations.
Solutions can differ from conventional to high-tech
ones. Prevention measures for equipment failure
should also be different: prevention of low pressure in
CT system and monitoring of CT wall thickness and
ovality in real time mode.

1 express particular gratitude to Konstantin Burdin,
Doctor of Engineering, for cooperation in selection and
analysis of technical data for the paperl also express
gratitude to National Oilwell Varco for photographs
provided.
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TexHonornyeckum geHb N'HKT B Hay4yHo-
TexHu4eckom ueHtpe (HTL) «Fasnpom HecbTU»

Coiled Tubing Technology Day in Gazpromneft
Scientific-Research Center (SRC)

6 anperist 2018 roja ierapTaMeHTOM GYPEHUS U
BHYTPUCKBAXKUHHBIX pa60T (JJbuBCP) HayyHO-TEXHUYECKOTO
nentpa (HTL) Jaznpom HedTH» ObLI IPOBEACH
TexXHoJorundeckui 1eHb FTHKT. DTO CcTaJ10 3HAKOBBIM COOBITHEM
KAaK /11 CAMOI'O JEIAPTAMEHTA, TAK U JJIs IIPUIIAIIIEHHDBIX
OPEACTABUTENIECH KOMITAHUI, TPOU3BOAAIINX paboTsl o 'HKT.
OpraHnmn3aTopamMmu JAaHHOH TEXHUYECKON CECCUU IBUJIHCh
C.M. CuMakoB, 1aBHbIN crieriuanucT JIBuBCP,

M.®. IBU60pOAYNH, PyKOBOGUTEb TEXHOIOTMYECKUX
nporpamm, u A.A. Ilerpos, crienmanuct JbuBCP.

B pamkax BCP 3D BceM KBATH(PULIMPOBAHHBIM HOJPASHBIM
opranuzanuam no 'HKT 6p1U10 pa3ociaHO NPUTTIAIIEHUE
JUIS y9ACTHUSA B 9TOM MEPONPHUATUH. BbIJIN O3By YEHEI
TEXHOJIOTUYECKUE BbI30OBEL, cTosamue nepes 'HKT B nepumerpe
KommaHuu [TAO «'a311pom HEPTh», A UMEHHO: OT/IC/IbHBIE
MECTOPOK/ICHUS C INTYOHHOM CKBAKUHBIL, focTUTraronei 7000 M,
C aHOMAJIBHO BBICOKHM IUIACTOBBIM JABJICHUEM B AUAIIA30HE
600—650 at™. OTKIMKHY/IUCH HE BCE KOMITAHHH, 4 TOJIBKO
T€, y KOTOPBIX, UCXO/A U3 IIOCTABICHHBIX YCJIOBUH, UMEJIHCh
KOHKPETHBIE PEIIEHM S, JOCTOMHbIE IIPEACTABICHM HA
TEXHUYECKOHN CECCUM.

VY49aCcTHUKAMM MEPOIPUATUSA CTAIN [IPEUMYIIECTBEHHO
MPEACTABUTEIN TEXHUYECKUX HAIIPABIEHNHI CEPBUCHBIX
KOMIIAHUM — KaK IIEPBbIE JIML]A KOMIIAHUIM, TAK U TEXHUYIECKHE
pyxoBoguTesn. [OCTAMU BCTPEYU ABJIAIUCH TEXHUYECKUE
CIIEIUAIUCTBI U3 KOMITAHUHU «Tarpac-PemCepBuc», HE
OKa3BIBAIOIIME YCIIYTH, HO KBATH(PUIIMPOBAHHBIE B PA3PE3€
Kommanun ITAO d'a3npom HEPTb».

®opmart rexHaudeckoro aHsa F'HKT npearnosnaran JOK/a/1bl-
npeseHTanuu. [IporpaMmy OTKPBUIM IIPUBETCTBEHHBIE
BeICTYyIIEHUsI M@. [IBu6opogunHa u C.M. CUMaKOBa.

B niporiecce TEXHOIOrMYECKOTO THA OOCYK/TAIUCh
KOHKPETHBIE IEPCIEKTHUBBI PA3BUTHUA POCCUHUCKHUX TEXHOJIOTUN
I'HKT. He cekperT, 4TO U3BJICUECHUE YITIEBOJOPOAHOT'O ChIPbS C
KaK/IBIM F'OZIOM YXYJIIAETCS, TPEOYA IIPU 3TOM IIPUBJIEYEHH A
HOBBIX 1 IIEPCIIEKTUBHBIX TEXHOJIOTUH. CKBAKUHBI
CTAHOBSATCA ITTy6Ke, TOPU3OHTAJIBHBIE YYACTKH JUIMHHEE.

B cBETE HAPACTAIOMIETO YUCJIA IIPOEKTOB C OCIOKHEHHBIMH
CKBA’KMHHBIMHU YCJIOBUAMU BCTAIOT HOBBIE BBI3OBBI ITEPE]]
I'HKT, Korza u1sl peieHns IOCTABJICHHBIX LEJIE TPEOYIOTCS
TrU6KHE TPYObl HOJIBIIOTO JUAMETPA, IIOBBIINICHHO! I'PYIIIIbI
MPOYHOCTH, KOJITIOOMHI'OBBIE YCTAHOBKH TSXKEJIOT'O KJIACCA,
©0J1€€ MOIIIHBIE UHXXEKTOPBL Kak 01HO 13 pemeHni npooieMbl
C IPpy30NObEMHOCTBIO B CYPOBBIX KIIMMATHYECKUX YCJIOBUAX
pPaccMaTPUBAETCA IEPEXO, OT TUAPABINYECKUX MHKEKTOPOB
K 3JIEKTPOHHBIM, I7I€ U TAI'OBOE YCUINE OOJIBIIE, U HE ICHCTBYET
OI'PaHHUYEHNE, KOTOPOE CYLIECTBYET CEI'OIHS IO IIOI'OIHBIM
ATMOC(EPHBIM YCIIOBUSAM (35 I'PaZyCOB HUKE HYJIA).

B reuenue qHA y9ACTHUKAM TEXHUYECKOU CECCUMN ObUIN
IIPEJIOKEHBI HE TOJIBKO KO(E-11ay3bl U OOCJCHHBIN [IEPEPHIB,
HO U IIPAKTUYECKHUE 3aHATHS, ITI€ YYACTHHUKU IIOYYBCTBOBAIN
Ce0s1 B POJIU 3AKA3YHUKOB, IIPOCKTHUPYIOIUX HEOOXOAIMBbIE
TEXHOJIOI'MH U OO0OPYJOBAHME HA IIEPCIIEKTUBY OYAYIIINX
IIPOEKTOB.
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On April, 6™ Drilling and Interventions
Department (DID) at Gazpromneft Scientific-
Research Center (SRC) organized coiled tubing
technology day. This event was significant
for the department and for the invited
representatives of CT service companies.
Organizers of technical session were
S.M. Simakov, senior specialist of DID;

M.F. Dviborodchin, head of technological
programs and A.A. Petrov, specialist of DID.

All qualified service companies were invited
to take part in this event. CT companies that
work for Gazpromneft subsidiaries were
informed about the following technological
challenges: fields with well depths of 7000 m
and high pressures within a range 600—650 atm.
Not all companies accepted an invitation.
Confirmation of attendance was received only
from the companies that are able to provide
specific solutions that worth presenting on a
technical session.

Participants included representatives of
technical departments of service companies -
top managers and technical directors.Technical
specialists from Tagras-RemServis were guests
of the event. This company does not provide
services but it is qualified in Gazpromneft.

The concept of technology day was
presentation of reports. Mr. Dviborodchin
and Mr. Simakov opened technology day with
welcoming speeches.

Certain prospects for Russian coiled tubing
technologies were discussed during this
technology day. No wonder that extracting
hydrocarbons is becoming more difficult year
after year. This requires the application of new
and promising technologies. Wells are drilled
deeper, horizontal sections are becoming
longer. As the number of projects with difficult
well conditions rises, CT companies face new
challenges when new equipment is required for
handling these tasks: big-size CT strings with
a higher steel grade, heavy duty coiled tubing
units, high pull capacity injectors. One of the
solutions to the problem with pull capacity in
harsh weather conditions is to replace hydraulic
injectors with electric ones with a higher
pull capacity and no restriction for weather
conditions (today, restriction is minus
35 degrees).

During the event participants of technical
session were offered coffee-breaks, lunch-break
and practical session where participants could
feel what it's like to be a Customer that designs



IIpomeamee MEPOIIPUATUE HE UMEET AHAJIOI'OB.
VHHUKAJIBHOCTD TEXHOJIOrn4eckoro aAus FTHKT 3akaouaeTcs
HE TOJBKO B TOM, 4TO B HTL] OH MpOBOJUIICS BIIEPBBIE, HO 1
B TOM, YTO BCE YUYACTHUKH, 4 UX OBUIO NOPSIKA 28 YEJIOBEK,
OPEACTABISIONNX 12 KOMITAHWH, ObLJIN BOBJICYEHBI B IIPOIIECC
TBOPYECKOH COBMECTHOM Pa6OTHIL, IIE AYX MAPTHEPCTBA
Y OOIIETO JIEIa OIEPrKAJ BEPX HAJl CTPEMJIEHUEM K
COIIEPHUYECTBY U KOHKYPEHLINH.

JIJ1s1 CaMOro fienapTaMeHTa OypEHUs ¥ BHYTPHUCKBAKUHHBIX
pa6oTt (IbuBCP) nogo6HOE MEPONIPUATHE BAXKHO IIPEXK/IE
BCETO TEM, YTO HA NTOJOOHBIX TEXHOJIOTMYECKUX CECCUAX
MIPOUCXOUT OOMEH MHEHUSIMU, YCTAHABINBACTCS
JOBEPUTEIbHAA CBA3b 3aKA34YUK — IOAPAIYNK HA OCHOBE
MAPTHEPCTBA Y B3AMMOBBIPYYKH, [IPOABJIACTCA Ay X JIUACPCTBA,
BOCHHUTBIBAIOTCA KA4ECTBA MACCUOHApUEB. He 3aKa34ukK
JUKTYET, YTO U KAK HAJI0 JE€J1ATh, A IOAPALYUK IIPEAJIArACT
Pa3IUYHbIE IIOAXObI U BADUAHTHI PEIICHUI HA OCHOBE
CTOAIINX BbI30BOB, IIPUTOM YTO TEMII MEPOIIPHUATHUA 3AJACTCA
BCE JKE 3AKA34YMKOM.

Opranu3aropaMu ObLUT NOABEAEH UTOT TEXHOJIOTMYECKOTIO
nusA THKT. CaMble aKTUBHBIE YYACTHUKH, TIPEIJIOKUBIIIHE
HECTAHAPTHBIE, ODUTMHAJIbHBIC PELIEHU [IOCTABJIEHHbBIX
3a/[1a4, IOy YUJIN IIAMATHBIE CYBEHUPDIL: PIOK3AKU C
JIOTOTHUIIOM KOMITAHMH, €3KCIHEBHUKH, KDYKKH U 3AITMCHBIC
KHIKKH. MeHee aKTUBHBIE YYACTHUKHN ObLIA IPE3EHTOBAHBI
MHOOLPHUTENBHBIMHY NAMATHBIMU ITOAAPKAMU. 3aBEPIICHUEM
JUHS CTAJIO0 COBMECTHOE (POTO, NOJKETAHUSA YCIIEXOB X HOBBIX
TBOPYECKUX I1OOE/.

IlepBbIi1 BUCTOPUM KOMITAHUN TEXHOJIOTNIECKUN JIEHD
THKT, mpoBeaeHHbIi 6 anpests 2018 rojia, HeCOMHEHHO,
TIOJIOKHWJI HA4YAJIO HOBOU TPAAUITAN U, UCXOJA U3 TTIOKETAHUN
NPEACTABUTENEH NOAPATINKOB, OyIET IPOBOAUTHCA MUHUMYM
OJJVH Pa3 B I'OfI.

C YBEPEHHOCTBIO MOYKHO CK434Th, 4YTO 3TOT
TexHoJorndeckuii icHb 'HKT 1ocimyXKUT CTapTOM JJ1st
TOCJIEAYIOMIX MEPOIIPUATHH, U B O/IMKAIIEM OyAyIIeM
Ha romaake HTL 6ygeT OpraHn30BaH TEXHOJIOTUYECKUT
Jnenb I'PIL, 114 y9acTrs B KOTOPOM, BO3MOYKHO, HAPAZY C
KOMITAHUAMH, IPEJOCTABIAIONUMU CEPBUC MO 3aKAHYUBAHUIO,
OyAyT NIPUIVIAIIEHBI ¥ KOMITAHUH — IIPONU3BOAUTEN
060pyIOBaHUs. ©

required technologies and equipment for future
projects.

This event is unique. The unique feature of the
CT technology day is not only the fact that it is
the first time this event was organized in SRC but
also the fact that all participants (around
28 representatives of 12 companies) were
involved in the process of teamwork where
partnership and a common goal prevailed over
commitment to rivalry and competition.

This event is important to Drilling and
Interventions Department because during these
technical sessions participants exchange ideas
and points of view and build a bond of trust
between Customer and Contractor based on
partnership and mutual support. In addition,
these events train skill set for leadership and
ambitiousness. Customer doesn't dictate what
to do and how. It is Contractorwhoproposes
different approaches and solutions for current
challenges. However, it is Customer who sets the
pace of the event.

The CT technology day was concluded by
organizers. The most active participants who
proposed non-standard innovative solutions
were awarded with souvenirs: backpacks with a
Company's logo, day planners, cups and pocket
books. Less active participants were given
complimentary gifts. The day was finished with
a photo of all participants together, wishes for
success and victories.

The first ever CT technology day that was
held on April, 6, 2018 undoubtedly set up a new
tradition. According to participants’ request, this
event will be held at least once a year.

It is safe to say that this CT technology day will
be a start of many other events. In the nearest
future, a fracturing technology day will be
organized in SRC. It is possible that invitations
to this event will be sent to completion service
providers and equipment manufacturers. ©
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Completion &
Production Solutions

Fidmash | N®

OTBevyasi Ha HOBble BbI30BbI

Komnanus « DUAMALL» BbIBOAUT Ha PbIHOK KONTIOOMHIOBY0 YCTAHOBKY TSXKENOro
knacca MK40T — MHOrosaga4HbIvi KOMMJ1EKC, CMOCOGHbIV OTKIIMKHYTbCS HA HOBbIe
TeXHonornyeckue Bbi3oBbl.

MK40T nonHOCTbIO COOTBETCTBYET OCHOBHbIM MUPOBbIM TPEHAAM pa3BUTUSA
KONTIOOMHIOBbIX TEXHONOMNM. 3Ta yCTaHOBKA — NpeAcTaBUTeNlb HOBOrO KJlacca
KONTIOOMHIroBOro 060pyaoBaHus, CyLeCTBEHHO pacluMpsioLL.ero Habop 1 NnapameTpbl
TexHonornyecknx onepaumm. OHa CNocobHa He TONbKO BbIMOJHATH NPAKTUYECKU
BCe BUAbI PabOT Mo KanUTaJbHOMY PEMOHTY CKBAaXXMH, HO 1 Bnarogapsi MOLLHOMY
MH)XeKTOopY, yBeNMYEeHHOMY 06beMy y311a HaMOTKM, UCNOSb30BaHUIO FTMOKON TPyObI
GonbLUOro AuameTpa — 06CNy>KUBaTb CKBAXXUHbI 3HAYUTENbHbIX FYOMH C aHOManbHO
BbICOKMM MJ1aCTOBbIM AaBlieHMeM, UCMOoNb30BaTbCs NPU HanpaBieHHoOM 6ypeHun, P,
nccnenoBaTeNnbCkUX paboTax Ha CKBa)KMHaX BCeX TUMOB, B TOM YMC/1e B rOPU3OHTaNIbHbIX
y4yacTKax.

MHHOBaUVOHHBbIV An3anH yctaHoBk MK40T no3BonsieT pa3mecTtuTb Ha OJHOM
nonHonpueogHoM waccu IVECO-AMT 10x10 koMmniekT 06opyaoBaHUS C y3/1I0M HAMOTKMU
emkocTtbto 7500 m 'HKT ¢ 44,45 mm, 5400 m T'HKT ¢ 50,8 mm, 2800 m FTHKT ¢ 60,3 mm,
MH)XEeKTOPOM C TArosbiM ycunnem 45 1 n NBO c ycnoBHbIM npoxoaom 100 Mm.

KoHcTpykTOopbl yctaHoBKM MK40T noctapanuck yuectb
BCe OCHOBHble TpeboBaHUA 3aKa34nKoB. KonTioOMHroByio
ycraHoBKY MK40T otnnyaer:

- MaHeBpPeHHOCTb U MPOXOAUMOCTb: BCce 060pyA0BaHMe pa3MeLL,eHO Ha Of4HOM
crneumanbHOM MOSTHOMPMBOAHOM LUACCU C KNNpeHcoM 435 mm;

— HafEeXHOCTb — NPOBEPEHHbIN BpeMeHeM AN3aH rMapoCcTaHLUN U OCHOBHbIX Y3/10B
obecneunt 6e30TKa3Hylo paboTy He3aBMCMMO OT YCJIOBUM OKpYXKaloLLLen Cpeabl; B TOM
yucne Npy HU3KNX TeMmnepartypax -40 °C, ¢ BO3MOXXHOCTbIO XpaHeHus 8o -50 °C;

- MpOCTOpHas Tenno- v LWyMmousonmpoBaHHas kKabuHa onepaTtopa. ing yBenvyeHus
3ProHOMUKM paboT KabnHa N3roTaBnMBaeTCcs C HAKNIOHHbIM cTeKNnoM. [laHHoe
pelueHMe No3BosseT, HaXoAsACh B Kpecse oneparopa, 0o4HOBPEMEHHO cneAunTb 3a
MH)XEKTOPOM, Y3110M HAaMOTKMU, Npubopamu;

— 3ProHOMMW4HbIN NYNbT yNpaBneHus ¢ NeKTPOHHON cMcTeMoM c6opa AaHHbIX
co6cTBeHHOM pa3paboTkm C3A0 «PUIMALL», peanMszoBaHHOW Ha MPOMBbILLNEHHbIX
KOMMbIOTEpaX ¢ CEHCOPHbIMM dKpaHaMu;

- nopakJtoveHue K cepeucy «duamalu-OHnanH».

YcraHoBka MK40T Oyget npeactaBneHa 3akasymnkam
B CeHTAOpe-okTAbpe 2018 rona Ha npeseHTauuy,
opraHusyemou npeanpuatnem-mnsrotrosutenem e MuHcke.

220033, benapycb, MuHck, yn. Poibanko, 26

Ten.: +375 17 298 24 17, pakc: +375 17 368 30 26
E-mail: fidmashsales@nov.com, www.fidmashnov.by,
www.fidmashnov.ru, www.fidmashnov.kz




TPYNNA ®UA czao HOBUHKA

HHHOBALMOHHOE OBOPYADBAHHE

PA3PABOTKA
U NPOU3BOACTBO
OBOPYAOBAHMUA:

* AASl HAnpaBAEHHOro bypeHus;

* ANl KUCAOTOCTPYMHOIO U

* TMAPOMOHUTOPHOIro 6ypeHus:;

* AAS pAabOTbI B LUAXTHbIX
YCAOBMUSX;

* a TaKXXe, CKBaXKMHHOIo
obopyaoBaHUA U UHCTPYMEHTa |
(coepnuutenu ¢ THKT, knananbl o 00 0 a.. - "‘
obpaTHble U LMPKYAILLUOHHBIE, 8 i g ] :'” Fif
HacaAKU TMAPOMOHUTOPHBLIE, 10 wrrerieifl
pasbeAUHUTENMU, e
COEAUHUTENbHbIE KOMIMOHOBKM,
roNOBKU KabenbHble,
AOBUAbHBIN UHCTPYMEHT U Ap.).

Tena. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com
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Halue kpefo — BHUMaHKe K feTanam.
CBAXWUTECH C HAMW U NONYYUTE NEPBOKNACCHOE OBOPYJOBAHME MO PA3YMHbBIM LEEHAM
Anpec: 115054, r. MockBa, nepeynok MoHeTuukoBcKuid 3-i, .4, cT.1.
Tenedhou: (499) 399-32-05; (499) 399 32 65; (499) 398 24 55; (499) 398 24 77
http://specpromprogress.ru
E-mail: info@specpromprogress.ru
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YBaxkaemble konnerun! loporve gpy3ba!
Poccuiickoe otaeneHne Accoupamm CneLmanimcToB No KONTIOOMHIOBLIM TEXHONOTUSIM

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

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

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

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

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

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

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

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

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

KoHTakTHasa nHdopmaums:
www.icota-russia.ru

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

M KON4eCTBEHHbIM KPUTEPUAM.

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

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

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

Poccunckas @enepauys

Ten. +7 (495) 481-34-97
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Dear colleagues and friends!
Russian Chapter of the Intervention and Coiled Tubing Association (ICOTA) invites you
to respond to a poll and tell us which companies are worthy of the special
Intervention Technology Award -2018.

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

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

Best independent service innovating company in Russia

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

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

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

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

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

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

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

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

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



OGopynoBaHue ana paborsl Ha FHKT - JloBunbHoe o6opynoBaHue -
3abonHblie gBuratenu n Mpesa - Komno3utHbie U PactBopumbie Makep-MNpobku
Cucrembl MINPIN Ha THKT - KoHcTpykTOpCcKoe Biopo
MocapouHbie MHCcTpymMeHThl - OGopypnoBaHue Ans 3akaH4nBaHus CKBaXKUH

Appecr. Cypryt, yn. bazoean, 5  Ten.+79109334095 E-mail: info@toptools.pro  Cawr: toptools.pro
r. exTa (Vechta), lfepmanua, Alter Flugplatz 42 E-mail: info@toptools-vechta.com
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Kupuix OBYMHHHUKOB, Kcenns CAIIPBIKHHA, ITasenr BY3UH, Auapesi T'YPBAHOB, Asnexkcanap KATAIIIOB, GEOSPLIT LLC

Kirill OVCHINNIKOYV, Ksenia SAPRYKINA, Pavel BUZIN, Andrey GURYANOYV, Alexander KATASHOV, GEOSPLIT LCC

NPEANOCBITKU ANA MAPKEPHbIX
NCCNEQOBAHUN

OCHOBHBIMH 32/1a9aMHU UCCJIEJOBAHUS TOPU3OHTAIBHBIX
HEPTAHBIX CKBAXKUH SBJIAIOTCA IOJTYICHHUE OOBEKTUBHBIX
JIAHHBIX O (DHJIBTPALIMOHHO-EMKOCTHBIX CBOMCTBAX
Pa3padaTBIBAEMOT'O YIACTKA MECTOPOXKIECHUA U
TUIPOJUHAMUYECKUX 3ABUCUMOCTSIX, 4 TAKXKE
Ompee/IEHUE 3aKOHOMEPHOCTH PACIIPENETIEHNA NABICHH A
U OLIEHKA CKOPOCTH BBIPAOOTKH 3a114COB.

AKTYaJIbBHOCTB BOIIPOCOB NOAOOPA ONTHMAJIbHOHN
KOHCTPYKIIMH CKBA’KMHBI, PACNIONOXeHUs MydT I'PT],
PEXKUMOB PAOOTHIL, YBEIMUEHH S TJOOBIYU YITIEBOAOPOAOB
IYTEM 32/IEP>KKU IIPOPBIBOB BOJbL, YPABHUBAHUS IPUTOKA
B T'OPU3OHTAIBHBIX CTBOIAX YCUJIUBAETCA TEM (PAKTOM,
4TO I'€OJIOT'HYECKHE YCIOBU HA OTHOM MECTOPOXK/IEHNH
CXOJJHBI, B CBSI3H C Y€M KOHCTPYKIIUS MPOEKTUPYEMBIX
CKBAKUH UIEHTUYHA TUJIOTHOM.

Ha cerogHsanrHu 1eHb B Poccry OOJIBITMHCTBO
TOPU3OHTAJIBHBIX CKBAKHH OOOPYJOBAHBI KOMIIOHOBKAMU
C HEYNIPABISAEMBIMH HOPTAMHU U TONBKO 12% CKBa’KWUH
060pYIOBAHBI YCTPOMCTBAMU JJ11 KOHTPOJISA IPUTOKA
HEPETYINPYEMOTO U perynupyeMoro Tunos (ICD-inflow
control device). OsxumaeTcst, 9To K 2026 rofy STOT IIapamMeTp
BO3PACTET IPUMEPHO /10 50% ciry4aes [1]. YCTpoucTBa
KOHTPOJIS IPUTOKOB IMO3BOJIAIOT OIITUMU3UPOBATH PAO6OTY
CKBAKUHBIL, KOPPEKTUPOBATD PAOOTY IJIACTA TIYTEM
ONpeJENEHN ONITUMAIBHOIO PACTIPEAETICHUA TAACHUSA
JABJIEHUS U OIITUMU3ALIUU JJOOBIYU LIEJIEBOTO (PIIIOU/IA.

Ha ceropHamHn JeHp 3T0 Hanoosee appeKTuBHAS
TEXHOJIOTUS OOPBOBI C TPOPBIBAMM BOJBI MJIA I'A34.

IIpH1 UCIIOJIB30BAHUU YCTPOUCTB KOHTPOJIA
NPUTOKA HA IIEPBOE MECTO BBIXOAUT OIEPATUBHOCTD
MOJIyYEHH MH(POPMALINU O IIPUTOKAX C PA3JIUYHBIX
WHTEPBAJIOB CKBAXXUHBL MCCIe0BaHME C IOMOIIIBIO
IITH ma T'HKT He Bcerna MOXeT ObITh OPIaHHU30BAHO
JIOCTATOYHO OIEPATUBHO. HEMAIOBAKHO, YTO CTOUMOCTD
TPaJULIMOHHBIX METOMOB IIOJIYYEHHUA JAHHBIX C 326051
CKBA’KUHBI TAKXXE HEPEAKO HE COOTBETCTBYET ITOJIyYEHHOMY
Ka4deCTBy. OU€Hb XaPAKTEPEH IIPUMEDP IKCIIEPUMEHTA,
NPOBEJIEHHOI'O HECKOJIBKO JIET HA34/] CIIELIUATACTAMU
KOMITAaHUH «['a31IPOM HE(PTD», I7IE€ B OAHY CKBAXKHUHY
MOOYEPESHO CITYyCKAJIUCDH PA3JIMYHBIE KOMIUIEKCHI TTT'H [2].
IMocneayomas MHTEPIPETALMA BBIABHIIA CJIOKHOCTHU
CO CXOJUMOCTBIO JJAHHBIX. DTO O6YCIABIMBAECTCA KAK
CJIOKHOCTSAMHU CO CHATHEM JAHHBIX 110 (pa3aM Irron1a
10 BCEMY CEYEHMIO CTBOJIA CKBAKUHBI, TAK U BIMSHUEM
I'HKT Ha TOYHOCTb U3MEPEHUSI /1ABJICHUS U PACXOJIOB.
3a4aCTYIO B YCJIOBUAX TOPU3OHTAIBHBIX CKBAXXUH
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DRIVERS TO USE TRACERSFOR
PRODUCTION LOGGING

Drilling and completing horizontal wells is a key
technical solution to improve hydrocarbon production.
The objectives of production logging in horizontal
wells are the following: to obtain data about petroleum
reservoir, to evaluate its properties and to forecast the
dynamics of hydrocarbon extraction. In this regard,
the contribution of wellbore intervals to the total well
production is an essential knowledge for operating
companies. The main goal is enhancing hydrocarbon
recovery. It is important to have an adequate well design
and optimal location of fracturing well completion
tools along the wellbore. A good well management
engages the maximum length of a horizontal section
into production. Today, most horizontal wells in Russia
employ uncontrolled well completion equipment,
and only 12% of wells are equipped with IDC (Inflow
Control Device). Changes are expected in the future.
By 2026, up to 50% of wells may be completed using
ICDs [1]. ICDs allow to optimize well production and
to deal with the breakthrough of water or gas. With the
use of ICD, timely information on the performance of
various intervals across wellbore becomes significant.
In many cases, it takes time to organize conventional
production logging with coiled tubing services. Also,
the cost of standard production logging operation
does not always correspond to the quality of obtained
data. Few years ago, engineers of «Gazprom Neft»
company did an interesting field experiment. They
mobilized two wireline service providers for a
repetitive PLT run into the same horizontal well [2].
The subsequent interpretation revealed difficulties
with the convergence of the logging data. Indeed,
the use of standard production logging downhole
tools with single flowmetry spinner is not adequate
for horizontal well and leads to interpretation errors.
There is a need for an advanced downhole tool capable
of dealing with the multi-phase and stratified flow
[3,4]. Wireline service companies offer PLT allowing
spectral noise measurements. Those tools identify
medium and high frequency anomalies associated
with fluid filtration in cracks and pores of the collector.
Joined implementation of acoustic sensors and
thermometry, coupled with sophisticated software,
improved the quality of downhole data. At the same
time, the increasing complexity of production logging
tools inevitably affects the cost of well intervention.



CTAHJAPTHAS MEXAHUYECKAA PACXOAOMETPUA CTAHOBUTCS
HEUH(MOPMATHUBHOM, IIPU 3TOM IIOKA3AHUA METOLOB
ONPEJENIEHNS COCTABA (PIIOUJIOB OTPAXKAIOT B IEPBYIO
ouepenb He paboTy IUIACTOB, 4 XAPAKTED 3ANIOTHEHUS
CTBOJIA CKBAXKUH [3, 4]. B mocneaHue rogsl B Komiuiekc I
BBOJATCS 6JIOKH U3BMEPEHUS CIIEKTPATIBHON IITYMOMETPUH,
C HOMOIIIBIO KOTOPBIX MOKHO MTOJTYYHUTh BOJTHOBYIO
KapTHUHY AKyCTHUYECKOU SMUCCHUH U BBIJIEJIUTb CPEAHE- U
BBICOKOYACTOTHBIE QaHOMAJIUH, CBA3AHHBIE C (PUIIBTPALIUEN
¢ion/1a B TPENUHAX U [TOPAX KOJIJIEKTOPA. BMmecTe ¢ TeM
YCJIOKHEHUE KOHCTPYKIIMYU KOMILIEKCOB [1TH HEn36€eKHO
CKa3bIBAETCSI HA CTOUMOCTH BHYTPUCKBAXKUHHBIX PAOOT.

TNMOBbIE MPOBJIEMbl MAPKEPHbIX
NCCNEOOBAHUN

B nnocneiHuE rofel B MUPE HAGIONAETCS Oy TUMBIH
UHTEPEC K MAPKEPHBIM (TPACCEPHBIM) UCCIIEAOBAHUAM,
OJJHAKO ITYOIMKYETCSI KPAMHE MaJIO MATEPHUAJIOB IO
UCHBITAHUAM MAPKEPHBIX METOAOB, TO3BOJISAIONUX
HOATBEPAUTD UJIU OIIPOBEPIHYTD 3ABJIEHHBIE
IIPEUMYIIECTBA TUX TEXHOJIOI V.

B nepBy1o ouepeib, BOIIPOCH K MAPKEPHBIM
UCCIENOBAHUAM KACAIOTCA KOPPEKTHOCTU METOAA U
TOYHOCTH OOOPYIOBAHUSL, KOTOPBIM OIPEJECIISIIOTCS
MapKepbl. OTMETHUM, YTO HA PBIHKE CYIECTBYET LIETIOE
HOPT@HOINO NOAOOHBIX TEXHOIOTUI. B Ka4eCTBE O4EHD
HEJIOPOTOI0O METO/A IMIPEAJIATAETCA UCIIOIBb30BAHUE
U3MEJIBYCHHBIX /IO IOPOIIKOBOM CYOCTAHITUN
HATyPaJIbHBIX (PIyOPOMOPOB. DTa NPOCTEUIIAA
TEXHOJIOTUSI TO3BOJISIET IABATh OTBETHI UCKIIOUYHUTEIBHO
KAQYECTBEHHOTI'O CBOMCTBA, OTHAKO KOJTUYECTBECHHBIN
AHAJIN3 HE OYZEeT 06/1aaTh CKOJIb-TUOO MPUEMIIEMO
TOYHOCTBIO. [ IprYrHa — HU3Kas MOHOAWUCIIEPCHOCTD
yacTul, Pazdpoc 9acTull o pazMepam MOXKET JOXOANUTD
J10 1000%, ot 2 go 20 MKM u 60or1ee. [lanee, MapKepbl
PA3INYAIOTCS CHOCOOHOCTBIO IEPEMEIATHCS C
(IIONIOM IO CTBOJIY CKBA’KHUHBI, TAK KAK CKOPOCTbh
OCAXK/JIEHHUA MAPKEPOB 3ABUCHUT B TOM YUCJIE OT Pa3Mepa.
Heo6xoquMo NOAYEPKHYTh, 4YTO OIOOHBIE METO/IbI HE
TIIPUMEHSIOTCS IIEPEIOBBIMU 3APYOCKHBIMU KOMITAHUSIMU,
JECATUJIETHUE HA34/T COBEPIIHMBIINMHY KAYECTBEHHBIHN
PBIBOK B O0JIACTU TEXHOJIOTUI MAPKUPOBAHUSL, IPHUMEH SIS
BBICOKOTEXHOJIOI'MYHBIE MAPKEPDBI, OCHOBAHHbBIE HA JTHK-
KOAUPOBAHNN. HECOMHEHHO, YTO BMECTE C 3ABJIEHHOI
TOYHOCTBIO 3TUX TEXHOJIOTU UX IPUMEHECHUE BJICYET 34
CO60¥1 BECbMa BBICOKYIO CTOMMOCTD, OT PAHUYHUBAIOUTYIO
MaCCOBOE IIPUMEHEHUE.

IIpu OCYIIECTBAEHNH KOHTPAKTOBAHM S, B YACTHOCTH,
IIPU CO3JAHUHN TEXHUYECKUX 34/IAHNI HA MAPKEPHBIE

HCCIIEIOBAHIIS, HE/IPOIIOIB30BATEIN HA POCCUIICKOM PBIHKE

HE 324BJIAIOT TPEOOBAHNI ITO UCTIBITAHUIO MAPKEPHBIX
(TpacCeEpHBIX) TEXHOJIOTUH HA TOYHOCTb. OTYACTHU 3TO
MOYXHO OO'BACHUTD HEOITPEAETIEHHOCTBIO METOIUK
UCIIBITAHUI K OTCYTCTBHUEM Y 3a4KA3YUKOB OIBbITA PAOOTEI
C MAPKEPHBIMU TEXHONOTUAMU. OJJHAKO ABTOPBI CYUTAIOT,
YTO B TAKOM CJIy4dd€e NOAPALYHUK JOJIKEH OCYIIECTBUTD
NOAAEPKKY B OIIPEAEIEHUM ITPOI'PAMM UCIIBITAHNH,

JIEJIAIOILYIO PA6OTY IO MAPKEPHOM IMATHOCTUKE NTPOPUIIEH

IIPUTOKOB KAK MUHUMYM OOOCHOBAHHOI.

B 3T0711 CBA3U XOTEIOCH OBI TOAEINTHCS OITBITOM
[IPOI'PAMMBI UCIIBITAHUH TEXHOJIOTUU PACIIO3HABAHUA
MapkepoB Quantum PLT ot komnanuu GEOSPLIT,

The conventional downhole tools are designed to
receive production data during well intervention only.
Conventional PLT are unable to give a dynamic and
extended in time downhole data. Thus, there is a strong
market demand for more accessible production logging
technologies to be used in horizontal wells. In this
regard, tracer technologies can reinforce the portfolio of
existing production logging technologies.

Opver the last decade, many countries expressed an
interest to marker (tracer) technologies. However, only
few publications could confirm or deny the advantages
claimed by these technologies. The accuracy and
correctness of tracing technologies are subject for
discussion. Today, there are several tracer technologies
available in the market. It starts from natural
fluorophores crushed to a powdery substance which is
inexpensive and simplistic technology. This technology
is suitable for qualitative answers, but not for the
pr cised quantitative analysis. Small parts of natural
fluorophore serve as tracers. Those small parts vary in
size as much as 1,000%, from 2 to 20 um or more.

Depending on its size, such tracers settle at various
rates in the fluid. Hence, tracers are not distributed in
formation fluid uniformly. Such methods were not
used by leading companies for some time. For instance,
some of the advanced tracer technologies use high-
tech markers based on DNA coding. Undoubtedly, an
outstanding accuracy of these technologies implies
high cost, limiting the mass application.

When producing companies in Russia choose tracer
technology provider, they do not usually include any
qualification procedure in technical criteria of tenders.
In part, this can be explained by the uncertainty of test
methods and the lack of experience. In this regard,
both parties should jointly develop comprehensive
test programs, which justify the use of tracers for
production logging and prevent unwelcomed
"surprises".

In this article, authors would like to share part of the
testing program for Quantum PLT technology from
GEOSPLIT LLC.

At first, the customer requested to confirm that
GEOSPLIT equipment and software is capable of
identifying signatures (codes) of markers. The customer
then required to perform laboratory tests using a
critically small amount of tracer-carrier material soaked
in only one liter of fluid. At the start, the software
could recognize markers in large concentration only.
However, the implementation of machine learning
algorithms helped to improve the accuracy. GEOSPLIT
software "Marker Tracker" analyses samples of fluid
with markers based on automatic classification of
points described by multivariate Gaussian mixture
model and Random Forest vectors and algorithms.

Based on test results, unambiguous identification of
signatures and high measurement accuracy (with an
average error of 1-2%) has been confirmed (Table 1).
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IIPOBEJAEHHOM CIICLIUAIUCTAMU OJHOM U3 KPYITHEHUIITNX
POCCHICKUX JJOOBIBAIOIINX KOMITAHHH.

NCTbITAHUA HA TOYHOCTb ONPEAENEHNA

IlepBbl€ ABA 3TAIA UCTIBITAHU TPOBOJUIIHCH C
LEJIBIO YCTAHOBJIEHUSI KOPPEKTHOCTU PACIIO3HABAHUS
WH/AUBUYAJIBHBIX CUTHATYP U pa60OTHI AHAJIMTUYECKOTO
ANMAapPaTHO-MIPOrPaMMHOrO KoMIiekca «GEOSPLIT.
Komuccus 3akazdamrka Iponssesia MUpPOBAHUE TPO6
MOJIMMEPHBIX MATPHUI] OYKBEHHO-YUCJIEHHBIM KOJIOM
(6e3 yuactus npeacrasutesist kKomrmanuu GEOSPLIT),
JOKYMEHT C PACIIN(PPOBKOI KO/IA OCTAJICA B PACIIOPSIKEHNU
3aka3uuka. [Ipeacrasurenio GEOSPLIT 6bpu1m iepeiaHbl
3aMMr@PPOBAHHBIC IPOOBI C PA3JIMYHBIM COOTHOIIEHHUEM
MAaPKUPOBAHHOI'O MATEPUAJIA B KOJIMYECTBE 30 IITYK.

B TedyeHure HECKOJIbKUX JHEX C MOMEHTA IIOTy4EHH
npo6 B UCCIEAOBATENBCKOI TabopaTopun GEOSPLIT
OBUIH IPOBEIEHBI UCCIIEAOBAHUS IO ONPEEIIEHUIO
CUTHATYP B IPOOAX MOJTUMEPHBIX MATPULL C MAPKEPAMH.
[Tocnenyroomue ABa 3Tara BKIIOYAIN IOATBEPKIECHNE
BO3MOKHOCTEN PACTIO3HABAHUSA UHANBUYAJIBHBIX
CUT'HATYP MaPKEPOB, 4 TAK)KE YHUKAJIBHBIN TECT,
KaCaIOIINICA ONPEIE/IEHUS IIPOLIEHTHOI'O COAECPKAHUSA
CUT'HATYP B CMECAX C MAJIBIMH OO'bEMAMHU ITOJIMMEPOB.

W3HA4JIBHO TEXHOJIOTUA PACIIO3HABAHUA MAPKEPOB
ObLIA pa3padoTaHa 1 PA6OTHI B ITOJIEBLIX YCIIOBUAX C
OONMBITUM KOJTUYECTBOM MAPKUPOBAHHOI'O IOJIMMEPHOTO
Marepuana. TpeboBaHME MO MPOBEJECHHUIO JTA60OPATOPHBIX
HUCIIBITAHUI C KPUTUYECKU MAJIBIMH OObEMAMHU
NOTPe6OBAJIO ITOUCKA HOBBIX ITOAXO/OB K 33/1a4€ C
3aJIEMCTBOBAHUEM AJITOPUTMOB MAIITMHHOT'O OOY4EHUS.
Ananns npo6 NpoBOAMIICA ¢ ToMOMbIO I1O Ha OCHOBE
ABTOMATUYECKOH KIACCU(PUKALTUHN TOYEK, ONTUCHIBAEMBIX
MHOI'OMEPHBIMHU BEKTOPAMM U AJITOPUTMAMH Gaussian
mixtrure model u Random Forest.

1o pe3ynbTraTaM UCIIBITAHWE Obl1a IOATBEPKIEHA
OJHO3HAYHOCTbD OINPEAENEHUA CUTHATYP M BBICOKAS
TOYHOCTb U3MEPEHMA (CO CPEIHEN IOIPENTHOCTBIO 1-2%)
(Tabmn. 1).

MONEBOE NMPUMEHEHWE —
MPOMEXYTOYHDbIE PE3YJIbTATDI

TOJIBKO IOCJIE TPOBE/ICHUSI UICHIBITAHUHI TEXHOJIOTUSI
GEOSPLIT 6b171a IPUMEHEHA HA OJJTHOM U3 MECTOPOXKICHU
3amaanor CUOHPHU JIs1 TOTYYEHU S TH(POPMAIIUH O BKJIAJIE
CTYHNEHEN B OOHIUI AEOUT CKBAKUHBL [IpOOBI OTOUPAINCh
20 puen nocne nposenenus 10-craauitnoro MI'PIT B
TedeHue 5 AHen (Bcero 30 mpo6b) (puc. 1).

ITo pe3yabTaTaM NPOMEKYTOYHBIX UCCAEHOBAHUN
MOJKHO CIENATh BBIBOJ, (PUC. 2), 9TO Haubonee 3(pHEKTUBHO
0 He(pTH paboTaeT 10-51 CTaAuA U 5-51 CTAIUsL, CYMMAapHO
BHOCS 97% B IEOUT CKBA>KUHBL [I[pHBEJICHHBIC IAHHBIC 1O
PACIIPEIECICHUIO IIPUTOKOB SIBISIIOTCS IPOMEKYTOYHBIMU,
c60p IPO6 M OTCNIEKUBAHUE JUHAMUKU PA6OTHI IOPTOB
OyZeT IpOIO/IKATHCA O KOHI1a 2018 roza.

IBONMIOUNA TEXHOJTOTNN

TexHOIOrvst AKTUBHO SBOJI}OL[I/IOHI/I[)YCT C
cepenunbl 2017 roga. M3Ha4a1bHO NIOAPA3YMEBAJIOCH
HCITOJIb30BAHME IMOJMMEPHBIX MATPUL], PEATUPYIOITHNX
KAaK Ha yITIEBOAOPOAHYIO, TAK M HA BOAHYIO (pa3el. CaMu
K€ MAPKEPBI ObLJIN HEUTPAIbHBIMU. HECMOTPS HA TO YTO
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Only after successful completion of the testing
program that the GEOSPLIT technology was
implemented in one of the Western Siberia oilfields.
The objective was to obtain data on the contribution
of production intervals (fracturing stages) to the total
production rate of the well. The well was stimulated
with 10-stage hydraulic fracturing. Thirty (30) samples
of formation fluid has been collected within 5 days and
taken to the GEOSPLIT lab for evaluation (Figure 1).

The results of preliminary studies concluded stages
10 and 5 contribute as much as 97% of the total well
production (Figure 2). The production logging data
given is intermediate; the collection of samples and
production monitoring by fracturing stages will
continue until the end of 2018.

The technology has been actively evolving since the
middle of 2017. Initially, it involved the use of a polymer
material that reacts with both hydrocarbon and aqueous
phases. Also, the first version of markers themselves
designed to be "neutral", without orientation to
hydrocarbon or aqueous phase. Marker-reporters were
not expected to transfer from aqueous to hydrocarbon
phases and vice versa. Extensive lab testing has
confirmed this result. However, the practical experience
showed the dramatic drawback of a unified solution for
water and oil. Many samples of reservoir fluid arrived
in GEOSPLIT lab with emulsion, often up to 40% of the
sample volume. Identified that "neutral" markers, under
certain conditions, could migrate from one phase to
another. Further simulation in the lab revealed that the
emulsion likely formed in the reservoir rather than in
wellbore. Markers could be taken by water and initially
could transfer to hydrocarbon phase during emulsion
breaking process. The production logging interpretation
is based on the counting quantity of markers in the
sample volume. Thus, the presence of an inverse
emulsion in samples raised the question for accuracy of
the production logging interpretation.

The correction of the technology required the
development and early application of different polymer
matrices, with the change in polymeric shells of markers
from neutral to phase-oriented.

In this case, the correctness of the marker diagnostic
data on water and oil is guaranteed. The change in
technology led to the need for repeated testing of
the model for the degradation of polymeric material
releasing markers into the formation fluid and
adjusting the technique of recognition of markers. In
the laboratory, tests were conducted to determine the
regularities of the release of markers into the formation
fluid; depending on the fluid flow rate and temperature.

As can be seen in Figure 3, the number of allocated
markers naturally increases with increasing fluid
flow rate while maintaining all other experimental
parameters such as temperature and mass of the
polymer matrix.

Figure 4 shows the dependence of the amount of
markers released from the hydrophilic and oleophilic



Taoauya 1 — Cpaénenue pPe3ynismamos uCnsimanuii, onpeoenenue nPoUueHmHoz0 COOMHOUICHU

MaAPKUPOBAHHOZ0 MamePuana c PA3Hoimu CuzHamypamu

Table 1 - Test for Quantum PLT® technology accuracy

Pesynbrarel GEOSPLIT / GEOSPLIT interpretation PdakTUYECKHE JAHHbIE 3aKa3auka / Actual data from Customer
Cmech Iudp Kon % Cmech Iudp Kon % Macca
Mixture Cipher Code ’ Mixture Cipher Code ’ Weight
wT 1 24 wT 1 24,99 249,95
WG 2 25 WG 2 25,34 253,35
WR 3 16 WR 3 14,99 149,98
1 WU 4 0 1 WU 4 0 0
WP 5 35 WP 5 34,68 346,88
Hroro
100 1000,16
Total
AR 6 29 AR 6 26,78 27376
AQ 7 18 AQ 7 18,16 185,62
AT 8 11 AT 8 12,37 126,47
2 AY 9 13 2 AY 9 12,32 12595
AW 10 29 AW 10 30,37 310,5
Hroro
100 10223
Total

B JIAOOPATOPHBIX YCJIOBUSAX OBLIO IOKA32HO OTCYTCTBHE
BO3MOXHOCTH IIEPEXO/IA MAPKEPOB M3 OAHOMH (Da3bl B
JPYTYIO 1 OOPATHO, IPAKTUYECKHH ONBIT IPHMEHECHU S

MOKa3aJ1 HEJJOCTATKU NOJJOOHOTO petnieHus. [Tpu 06paboTke

po6 11aCTOBOTO (hrron1a crieriuaanuctel GEOSPLIT
WHOT/IA HAGJTIO/IATH OOPATHYIO AMYIIBCHIO, B HEKOTOPBIX
06pa31axX COCTABIABIIYIO 0 40% OT 06'beMa Ipoo6. [1pu
JACTAJIBHOM N3YYCHUH dMYJIbCHUH BCTAJI BOIIPOC, KaKOM
ke (pa30rt CHUMAIOTCST MapKepsl? [1pu mpoBeeHNH
UCIIBITAHUN 6BUIO TIOJTyYEHO MO TBEPKICHUE, UTO
3MYJIBCHS HE MOIJIA OOPA30BATHCS B CKBAKMHHBIX

ycnoBuAx. Hammnaue orpoMHOrO KOJMYECTBA MULIEILT BOAB,
MEHBIINX WM PABHBIX IO PA3MEPY MAPKEPAM, ITIOCTABUIIO

BOIIPOC O TOYHOCTU UHTEepHpeTaunu. CLeHapuH, Ipu
KOTOPOM MapKEPbl CHUMAJIMCh BOAHOH (Da301 B IIACTE
U IAJIEE BBIIABINBAINCH B YITIEBOAOPOAHYIO (Da3y IO
IIPUYNHE CBOEU HEMTPAJIBHOCTH, OKA34JICS BECbMA
BEPOATHBIM. TAKMM 06PA30M, HAJTUYHE OOPATHONU
3MYIBCUU B IPOOAX CTABUJIO BOIIPOC O PENIEBAHTHOCTHU
MOJIYYEHHBIX JAHHBIX.

HcripaBiieHHE TEXHOJIOIUH TOTPEOOBANIO PA3PAOOTKHA
U CKOPENIIEro IPUMEHEHU L
OTJIMYAIOIINXCA TTOTUMEPHBIX MATPHIL
— O1€O(PUIBHBIX U TUAPOPUIBHBIX, C
MU3MEHEHUEM ITOJIMMEPHBIX OO0IOUEK
MAapPKEPOB OT HEMTPAJIBHBIX K
OPHEHTHUPOBAHHBIM Ha ONIPEICIEHHYIO
Cpeay.

B TakoM ciry4ae rapaHTUPyeTC
AKKYPAaTHOCTb JJAHHBIX MAPKEPHOMU

Pucynoxk 2 — Paboma cmyneneti
CKBaNCUHDBL

1o Hegmu u 600e cnycms

20 oneii nocae MI'PIT

Figure 2 — Performance of
Jracturing stages by formation
w. and crude oil. 20 days after
Jracturing operation

Pucynox 1 — Cneyuaausuposannas mapa

011 omooPa nPoo NAACMOB8020 P.1rouda

Figure 1 - Specialized packaging for
sampling
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TEXHOJIOI'MU
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TOHH SBOHAA [ CYTRH
TOMS OF FLUID / PER DAY
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Pucynox 3 -
3asucumocmo
Koauuecmeamaprxepos,
BBLOCUBMIUXCA U3
sudpogunvnoii (HF)

u oaeogpunwvtaii (OF)
noaumepuoumampunbe
om cKxopocmu nomoKa
Parouoa

Figure 3 — Markers
released from oleophilic
(OF) and bydrophilic
(HF) polymer matrix at
various velocity of the
Jluid
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MasERON B OBPAILE, LT/ MARGERS IN SAMPLE, EACH
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3

Pucynox4 —
3asucumocms
Koauuecmeamaprepos,
BbLOCUBHIUXCA U3
2udpogpunvnoii (HF)

u oneogpunsnoii (OF)
noaumepHot nampuvsl
om cKxopocmu nomoKa
Puouoa

Figure 4 — Markers
released from
bydropbilic (HF) and
oleophilic (OF) polymer
matrix at various flow
velocity
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JUATHOCTHUKHU IO BOJIE U 1O He(PTU. FI3MeHeHue
TEXHOJIOTUH MIPUBEJIO K HEOOXOAUMOCTH TOBTOPHBIX
UCHBITAHUN MOJIEIU IETPAIAII U TOJIMMEPHBIX MATPHI],
BBIITYCKAIOIINX MAPKEPHI B IJIACTOBBIN (DIIIOU], U
HACTPOMKU METOLUKHU PACIIO3HABAHUS MAPKEPOB.

Kak BUTHO U3 PUC. 3, KOJIMYECTBO BbIIC/INUBIINXCS
MAapPKEPOB 3aKOHOMEPHO BO3PACTAET C YBEJIMYCHUEM
CKOPOCTH NOTOKA (PIIIOUA IPU COXPAHEHUH BCEX TPOYUX
[IAPAMETPOB 3KCIIEPUMEHTA, TAKHUX KAK TEMIIEPATYPA U
Macca.

Ha pucyHke 4 IpuBeIeHA 3dBUCUMOCTD KOJIMYECTBA
BBIJIEJIUBIINXCA MapKEPOB U3 oneodunsHon (HF)
ruapoduibHON (OF) NOMMMEPHON MaTPHULILI TPU
(PUKCHPOBAHHOM IOTOKE U PA3JIMYHBIX TEMIIEPATYPAX.

B pesynbrare akcriepumMenTa (puc. 5—7) NOATBEPKICHO,
YTO KOJIMYECTBO BbIIC/IMBIINXCS MAPKEPOB 3aKOHOMEPHO
pacTeT C yBEJITNYEHNEM TEMIIEPATYPDI [IPU COXPAHEHUH
BCEX IPOYMX [TAPAMETPOB AKCIIEPUMEHTA, TAKUX KAK
CKOPOCTB IMOTOKA, PACXOZ, (PJIION/1A U MACCA TOJIMMEPHOM
MaTPHULIBL

MapKupOBaHHE MOXET IIPOBOAUTHCS C IIOMOLLIBIO
pa3MeleHUs ITIOJIMMEPHBIX ITOJIOCOK MJIU I'PAHYJL B
CKBAKMHHOM (PUIIBTPE. B TO 7ke BpeMA BHECEHHE MAPKEPOB-
PEMOPTEPOB B HOJIMMEPHYIO OOOJIOUKY PACKIMHHUBAIOMIETO
marepuana I'PIT 6osee JOCTYIHO 110 CTOMMOCTH (PUC. 8).
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polymer matrix at a fixed flux and various temperatures.
As a result of the experiment, it was confirmed

(Fig. 5-7) that the number of the released markers

grows together with temperature increase while

fluid flow rate and mass of the polymer matrix never

changed There are two perspective directions for

Quantum PLT® technology: markers deployed with well

completion equipment and polymer coated proppant

with markers for multistage hydraulic fracturing

(Figure 8).

One of the most interesting questions from customers
was the influence of crushed proppant on number of
markers in the formation fluid. Standards allow the
crushing of a small amount of ceramic proppant in
fracture under the rock stress. However, in the case of
polymer coated proppant with markers, it may lead to
extra markers capable to "illuminate" the production
from certain fracturing stage. In response, GEOSPLIT
laboratory conducted tests to determine the release
of markers-reporters, depending on the mechanical
destruction of polymer coating of the proppant
(Figure 9).

The following weights were prepared from the
crushed proppant and proppant with non-damaged
coating. (Table 2, Figure 10).



O}IHI/IM N3 BCCbMd UHTCPCCHBIX BOIIPOCOB, IIOAHATBIM
3aKA34YHKOM, ObIJIO ONIPEAEIEHNE BIUAHUA PA3PYIIEHHOI'O
NOJIMMEPHOT'O MTOKPBITHS, HAIHECEHHOT'O Ha IIPOIIIAHT,

Ha CKOPOCTbD BBIZIEJIEHH S MAPKEPOB-PENOPTEPOB BO
mrong. CTaHIAPTAMH JOIYCKAETCA PA3PYIIEHHE
HE3HAYUTEIBHOI'O KOJIMYECTBA MPONIAHTA O AEUCTBUEM
CTPEeCCa, B IPOLECCE CEPTUMUKAIIUH ITPOMIIAHTA
OIIPEACIACTCA MAKCUMAJIBHO ,[IOHYCTHMI)IIZ TIPOIICHT.
OIHAKO B CJIy49a€ C MAPKHPOBAHHBIM ITPOMITAHTOM ObLIO
NPEJIOKEHHE, YTO PACKPOIIEHHOE ITOJTMMEPHOE ITOKPBITUE
Pa3pyIIEHHOT'O NPONITAHTA MOXKET JaBaTh IIOBLIIIEHHOE
BBI/IEJIEHME MAPKEPOB U CO37aBATh HCKYCCTBEHHBII (DOH,
«33CBEYHBAIONINNI»> PEATIBHYIO PA0OOTY CTYIIEHH.

CaToii 1ienbio B 1aboparopun GEOSPLIT 6putn
TIPOBCACHDBI UCITBITAHWA 1151 OIIPCACICHUA JUHAMUKN
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BBIXO/1d MAPKEPOB-PEIIOPTEPOB B BOAY B 3aBUCHMOCTH OT Pucynox 5 - Ja6opamopnasn ycmanoska
CTEIICHU PA3PYIICHUS ITIOJIMMEPHOI'O HOKPBITU ITIPOIIAHTA Q158 UCRbIMAHULL 2u0p0¢wzbuux ( HF)
(puc.9). noaumepHsLx mampuuy,

W3 nporanTa ¢ HEPaspymeHHbIM M Pa3PYyITEHHbIM Figure 5 — Laboratory unit for testing the
IOKPBITUEM ObLIIU IIPUTOTOBJIEHBI CJIEAYIONUE HABECKU hydrophih'c polymer maitrix

(Tabmn. 2, puc. 10).

Kaskast HaBecka Obl1a 32JIMTA JUCTUUITHPOBAHHON BOJIOM
C TOM )K€ MACCOMU, YTO M MACCA HABECKU (pHUC. 11).

B pesynbrare skCnepuMeHTa 6bLUIO JOKA3aHO, YTO
(PpU3NUIECKOE PAZPYIIEHUE MAPKUPOBAHHOI'O IIPOIITAHTA
GEOSPLIT npuBOANAT K OBICTPOMY BEIMBIBAHHIO MAPKEPOB
U3 PA3PYLUIEHHBIX 3€PEH, BCJIEJCTBUE YETO OTMEYAETCA
KPaTKOCPOYHBIN CKAYOK COJIEPKAHNUA MAPKEPOB B IIPOOAX.
ITpn 5TOM ONUCAHHBINA A(PHEKT OBICTPO UCUE3AET U3-

32 BBIHOCA 3HAYUTEIBHOU YaCTU MAPKEPOB (DIIIOM]IOM.
TaxkuM 06pa30M, YACTUYHOE PA3PYIICHUE [IPOIIIAHTA
B IIACTOBBIX YCJIOBHUAX HA OJTHOM N3 CTYIIEHEN MOXKET
OBITb 3APETUCTPUPOBAHO B OJHOU M3 PA30BBIX IIPOO, HO
HE BINAET CYHECTBEHHO HA COAEPIKAHUE MAPKEPOB IIPU
JUIMTEIBHOM UCCJICIOBAHNH.

CXEMAaTUYHO PE3YIBTATHI IKCIIEPUMEHTOB MOXHO

NPEACTABUTD B BUJIE CJICAYIOIIET'O PACIIPEAC/ICHMST
(puc. 12). Pucynox 6 —Jlabopamopnan ycmanoexa

W3 aToro rpaduka ciaegyer, 4To Ipu 00601 ons ucnvimanuii oneoghunsnox (OF)
KOHIICHTPALIMHU IIPOIIAHTA C PA3PYIICHHBIM ITIOJIMIMEPHBIM noaumepHbLX mampuy,
MOKPBITUEM CKOPOCTb BBIXO/[d MAPKEPOB BBICTPO Figure 6 - L.qboratorjy equipme nt for testing
IEPEXOAUT B CTALIMOHAPHBIN PEXUM. PE3yIbTaThI the oleophilic polymer matrix
3KCIEPHUMEHTA IIPUBEIIN K HEME/IJIEHHOH KOPPEKTUPOBKE
rpacgpuka or6opa npood u i
HCKJTIOYHJIN BO3MOXHOCTD
MIPOBE/ICHHS UCCIIEJOBAHUHN

700
Ha OCHOBAHHWH O,E[HOI7[ NN 2
HCCKOJIBKHUX HpO6 I1JTACTOBOI'O uf [1]
(p.TIIOI/I,IIZl, HE PAa3HCCCHHBIX BO } E
= 500
Pucynox 7 — 3aeucumocmo % 400
Koauuecmeamaprepoes, = ~g=HF
6bLOCUBUUXCA U3 = 300 ——
cuopogpunsroii (HF) o
u onreopunvroii (OF) -
noaumepnoii mampuupl, a
om memnepamypuot 100
Figure 7 — Markers released §
Jrom the bydropbhilic = 0
(HF) and oleopbhilic (OF) 0 w 2 % 0 50 L b o L
Dbolymeric matrix at TR, [ TR }
various temperature

Ne 2 (064) Hions/June 2018 41



s
s
—
S
3
=
%
83|
=

Pucynox 8 - Cxema npumenenus
Mmaprxuposannozo nponnanma GEOSPLIT
Figure 8 — Polymer coated proppant with
markers GEOSPLIT for multistage bydraulic
Jracturing

BpeMeHU. [10 OGHOBIEHHBIM I'DA(PHKAM OTOOP NPOUCXOIUT
B TEYEHHE HECKOJIBKUX CYTOK. BbLIIM BHECEHBI U3MEHEHUS

B paboure NPOTrPAMMBI HCCIIEJOBAHNN CKBAKHH,
HA4YaBIINXCS JIETOM U OoceHbIo 2017 roja.

Taoauya 2 — Ilepeuens nPuU20mMOEAEHHBLX
018 UCCIe008AHUA 00PA3U08

Table 2 - List of samples prepared for testing

Maccanponmanra |\ T Dﬁ“»‘;ﬁzzx{ ﬁg.’;}l
CHEPa3PyIIEHHBIM P P!
Cpa3pylIEeHHBIM | pa3pylI€eHHBIM
HOKPBITHEM, T
Weight of proppant IIOKPBITHEM, I IOKPBITHEM
with non- damaged Weight of crushed | Mass fractlo? ﬁf
coating, g proppant, g proppant witl
’ destroyed coating
50,09 0,00 0%
47,42 2,60 5,2%
44,43 5,35 10.7%
43,15 7,54 14.9%
40,55 10,76 21,0%
3AKJTKOYEHUE

OmnbiT pazsutud TexHosnoruu GEOSPLIT noaTsepana
HEOO6XOIUMOCTD ITOJTBEPIK/ICHUS 345IBJICHHBIX
XAPAKTEPUCTUK TEXHOJIOTUU U IPOBEJIEHHU I BCECTOPOHHUX
J1a60PATOPHBIX UCCACJOBAHUH, B TOM UHCJIE B IJIACTOBBIX
TEPMOOAPUUECKUX YCIOBUAX. KpariHe BaXKHBIM SBJISETCS
KOMIUIEKCHBIN OAXO/, HOATBEPKAAIONINI KJIIOYEBbIE
NaPAMETPBI MAPKEPHBIX TEXHOJIOTUU: IJIUTENBHOCTD
PabOTBL, BIUSAHUE TEMIIEPATYPHL, COJIEHOCTH INIACTOBOH
BO/IBL, BSI3KOCTH HE(PTHU, BIIMSIHUE KHCJIOT U CEPOBOAOPO/IA,
BJIIUSTHUE PACIIONOXKEHU S MAPKUPOBAHHOI'O MATEPHATIA B
CTBOJIE U B IUIACTE, A ITTABHOE — TOYHOCTD O PEAEICHUA
CUTHATYP MAPKEPOB. C TOYKU 3PEHUA 3AKA3UUKA,

BAKHO HAOJIIO/IATh 3BOIIOIUIO TEXHOJIOT U, OBICTPOE

M KA4ECTBEHHOE PENIEHNE BOZHUKAIOINUX BOIIPOCOB.
ITOCKOMIBKY TEMA MAPKEPHBIX UCCIIEJOBAHUI IPODUIEN
IPHUTOKOB TOPU3OHTAJIBHBIX CKBAXKUH ABJIACTCS
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NpoMbiBaxe NPOANAHTA
AHETHANHPOBIHHOR BOROH

Pazmon 4acTH NpoNnNaKsTa
Ha MEWanKS

I

HepaipyweHsesi NponnanT

OrcTavBanse B TeweHne 1 yaca

Pucynox 9 — baok-cxema amanog
npoeeoenun sxcnepumenma

Figure 9 — Block diagram of the stages
of the experiment

Each sample was filled with distilled water of the same
mass as the weight of proppant (Figure 11).

After the partial crushing of polymer coated proppant,
the equipment detected a significant increase in the
number of markers in the testing fluid. At the same time,
the described effect disappeared quickly in just an hour.
Thus, partial destruction of the proppant in reservoir
conditions at a fracturing stage can boost the number
of markers in a single sample but does not significantly

Pucynox 10 - Ilonryuenue Haéecor
0o0pa3u06 nponnanma

Figure 10 — GEOSPLIT proppant samples
preparation

affect the content of markers in long-term. The results
of experiments can be represented in the form of the
following distribution (Figure 12).

The results of the experiment led to an immediate
correction of the sampling schedule.

Updated sampling schedule includes taking 15
samples of formation fluid during five days.



Pucynox 11 — 3aruexa oopa3uoée
nponnanma OUCMUAIUPOBAHHOTL 60001

Figure 11 — Samples of polymer coated
proppant with markers used for testing

Experience in the development of Quantum
PLT technology highlighted the importance of
comprehensive laboratory studies to confirm the
following: the lifespan of tracers, temperature effect,
the influence of the water salinity, the viscosity of
crude oil, acids and hydrogen sulphide resistance and
finally, the overall accuracy of the method. From a
customer’s point of view, it is essential to monitor the
evolution of technology, understanding of how fast
technical queries and issues are resolved by a service
provider. The subject of production logging with
tracers in horizontal wells is new. Regular modification
of the technology shows to customers dynamics of
research and quality of the engineering team. When
carrying out tenders, comprehensive technical
evaluation criteria are a must to do for awarding
contracts to the most competent service provider at

the best price.
™
* At the moment, the dynamic
& production logging with
E tracers (duration — 1 year) is
g é 5 carried out by GEOSPLIT LLC
?_:’ 2 0% in about 30 horizontal wells;
3
g g 40 5%
. Z m11%
= =
3 u15%
§ % . Pucynox 12 -
g8 21% | Konuenmpauuu
§ “ Mmaprepoa 6 oopasuax
HA PASAUUHBLX
L cmaouax
. = Figure 12 — Influence of
o LI - e - crushed proppant. Drop
BPEMA OTEOPA, YACH! / SELECTION TIME, HOURS :,:)litqhuttzztgy of markers

OTHOCHTEIBLHO HOBOM, PEr'y/IsipHbIE U3MEHEHM A B
TEXHOJIOTUN IICMOHCTpI/IpYIOT BI)ICOKYIO [[I/IHQMI/IKY
UCCIEAOBAHUN 1, KAK CJIEICTBUE, KAYECTBEHHDBIN PE3Y/IBTAT.
IIpu OCYIMIECTBIEHUH TEHJEPHBIX IIPOLEAYP TEXHUUECKOE
3aJIaHME JJOJKHO BKJIIOYATD B CE6s1 TPEOOBAHUS K
UCIBITAHUAM MAPKEPHOM TEXHOJIOTUH, YTO HO3BOIUT
OTOUPATH KAYECTBEHHOE TEXHUYECKOE PEIICHUE IO
ONTUMAJIBHOM CTOUMOCTH.

MNAHbI U NMEPCNEKTUBbI
B faHHBIN MOMEHT BEAYTCS PAOOTHI IO UCMOIB30BAHUIO
JIaHHBIX MapKepHbIX [TT'Y o TexHonoruu GEOSPLIT,
NPOBOJIHMBIX B TOPU30OHTAIBHBIX CKBAXKUHAX C
NEPHUOIUYHOCTBIO B 1-2 MeCA11a HAa TPOTSXKEHUN
1-2 neT pjist:
*  OLIEHKN MEPONIPHUATHA YITIOTHAIOMETO OyPEHMS,
C UCTIONTb30BaHUEM JTaHHBIX [/ITUC;
¢ BpeIi60Opa ONTHMAIBHOH JVIMHBI TOPU3OHTAIBHOI'O CTBOJIY;
¢ OLIEHKH CTENEHU BbIPAOOTKHU 3AMACOB Y4aCTKA IIJIACT4;
e BpIABiIeHUA 3aBUCUMOCTHU NIPOAYKTUBHOCTH TPEIIUHBL OT
IUIACTOBOI'O JABJIEHUS, AETIPECCUU U TEMIIEPATY PHI,
e QopMupoBaHU peKoMeHaauu o OI3/PUP/pexumy
Pa6OThI B HOBBIX CKBAKUHAX.

* Helping customers in justifying the optimal length of
horizontal sections;

« Identification of the dependence of fracture
productivity on reservoir pressure, depression and
temperature;

* Making recommendations with regard to acid
stimulation techniques/water shut-off/optimal
drawdown conditions for upcoming wells.
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report “The production logging and multistage hydraulic
fracturing market in Russia”. RPI Eastern Europe, 2017.
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intensification”. Yantudina A.N., Juravlev V.V., http:/old.
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3. SPE 120591, Horizontal Well Production Logging
Deployment and Measurment Techniques for US Land
Shale Hydrocarbon Plays, Duncan Heddleston, SPE, Recon
International, 2009.

4. "Production logging in horizontal wells under condition of
low unstable inflow”, Kolesnikova A.A., Kremenetsky M.I.,
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POCCUNCKW TOCYAAPCTBEHHbIA YHUBEPCUTET
HEDPTN UTA3A vm. U.M. TYBKNHA

ba3oBhbii BY3 HedTerazoBoro komnnekca Poccum

V MEXXAYHAPOHAS (X1l BCEPOCCUNCKAS) HAYYHO-NIPAKTUYECKASA
KOH®EPEHLINA «<HEDTENPOMbICJIOBAA XUMUSA»
cocroutcs 28 moHa 2018 ropa B POCCMNCKOM rocylapCTBEHHOM YHUBEpPCUTETEe
HedT™ U rasa (HauMoHaNbHOM UCUIEAO0BATENIbCKOM YHUBEPCUTETE) UMEHU
.M. IybkuHa, no agpecy: r. MockBa, JIeHMHcKu npocnekT, A. 65/1

B koHdepeHunn npegnonaraeTcs y4actme npepcrasutenert HAW, By3os, npeanpuatnm n dupm,
3aHMMaOLWMNXCS pa3paboTKoM, NPOU3BOACTBOM, MOCTaBKOW M MPUMEHEHMEM XMMUYECKNX
peareHToB A/ HeTAHOM 1 ra30BOM NPOMBbILLNEHHOCTU Ha TeppuTopumn Poccum n crpan CHIL

YyacTHMKaM KoHdepeHLMn NpefoCcTaBnseTcs BO3MOXHOCTb BbIIBUTb OCHOBHbIE TEHAEHUMN B
pa3BUTUN MUPOBOIO U POCCUINCKOTO PbIHKA XMMNYECKMX PeareHTOB, YCTaHOBUTb KOHTaKTbI U
nony4nTb Heobxoanmyto MHOPMAaLMIO O COBPEMEHHOM YPOBHE NPOM3BOACTBA U MPUMEHEHMS
XMMWYECKNX peareHToB AJis He(TAHOWN 1 ra30BOM MPOMBILLNEHHOCTH.

TEMATUKA KOH®EPEHLINW:
® peareHTbl Ans bypeHns, 3aKkaHYMBaHWS M PEMOHTa CKBaXMH;

® peareHTbl M TEXHONOMMU UX NPUMEHEHUS B MpoLieccax NoBblWeHUs HedTeoTaaum Nnacros,
WHTeHcUdUKaLMM oObIYMN HedTY;

NPUMEHEHWE XMMNYECKUX peareHTOB NMpu TpaHcnopTe Hed TN 1 HeTENPOAYKTOB;

pa3paboTka 1 NpUMeHEHWE COBPEMEHHbIX 3aLUMUTHbIX MaTepuanos, bakTepuunaoB U MHTIMOUTOPOB
KOPPO3UMU, CONEOTNOXEHMS U NapatUHOOTIOXeHMs Npu fobblde 1 TpaHcnopTe HedTU U rasa;

NpUMeHeHNe BOJOPaCTBOPUMbIX MONIMMEPHbIX MaTepUanoB B NpoLieccax dKCryaTaumm HedTaHbIX
MeCTOPOXAEHNN;
NOBEPXHOCTHO-aKTMBHbIE BeLLecTBa B HE(TSHOM 1 ra30BOWN NPOMbILLAEHHOCTY;

husmko-xMMmnyeckne nccieloBaHNs HebTeln U peareHToB, MPUMEHSIEMBbIX 41l AOObIYMN U1
TpaHcnopTa HedTU U rasa;

JKoJiorm4yeckmne acnekTbl Npon3soacTBa N MPUMEHEHNA XMMNYECKUX peareHToB B Heq)TFIHOVI n
rasoBom MPOMbILLNEHHOCTH;

VIH(bOpMaLl,VIOHHOG obecneyeHuve n MapKeTUHI B obnactu npomnsesoacrea N NpuMeHeHUd
XMMUN4YeCKunx peareHToB anda Heq)TFIHOVI 1 ra3oBom MNPOMbILLNEHHOCTA.

Appec oprkomuTeTa KOHpepeHLmMN:
119991, MockBa, JleHMHckuiA npocnekT, 65, kopnyc 1, PIY HedTn 1 rasa (HNY) umenn U.M. [yokuHa
E-mail: npch@gubkin.ru  ®akc: (495) 956-62-57




office@estm-tula.com
estm-tula.com

[pousBoACTBO rMbrmx

HaCOCHO-KOMMPECCOPHbIX TPYD
B Poccum no ctanaapty API 5 ST

== [Mpurnawaem NoceTnUTb
Hall CTeH/ Ha BblCTaBKe
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Tesucor Mexx1yHApOIHOM KOH(EPEHTINN
U BBICTABKH 110 KOJITIOOUHI'Y
1 BHYTPUCKBALKUHHBIM Padb0TaM SPE/ICOTA @acrs 1

SPE/ICOTA Coiled Tubing & Well Intervention
Conference & Exhibition 2018 Abstracts ear 1

KoHdepeHUms 1 BbICTaBKa MO KONTIOOUHTY 1
BHYTPUCKBaXXMHHbIM paboTam npolurna B ByaneHace, wrat
Texac, CLUA, c 27 no 28 mapta 2018 roga. 3710 exerogHoe
CobbITHE ObINo OpraHM3oBaHo OOLECTBOM NHXEHEPOB-
HeTAHNKOB (SPE) 1 Accoumalmen cneumanictos no
KONTIOOUHIOBbIM TEXHOMOMMSAM U BHYTPUCKBaXNHHbBIM
pabotam (ICoTA).

CEKLLUA 1. BHYyTPUCKBaXXUHHbIE paboTbl
B CJIO)KHbIX CKBa)XXUHaX

B 1aHHOM CEKIIUU PACCMATPUBAIOTCA HOBEMIIIHE
TEXHOJIOTUH 1O BHYTPHUCKBAKMHHBIM PA00OTaM C
npuMmenenreM 'HKT 1 kabesid B CJI0KHBIX YCJIOBUAX,
KOTODBIE BKJIIOYAIOT B C€051 MHOTOCTBOJIbHBIE CKBAKUHBI,
cyxeHus HKT, BBICOKHME NaBJIE€HNS U CKBA’KHHBI C
JJIAHHBIMH FOPHU30HTAIbHBIMA YY4dCTKAMH.

HCroab30BaHUE TEXHOJIOIHH YIBTPAa3BYKOBOM
JHATHOCTHKH JIJISI OLIEHKH MOZYJISA BBOJA B OOKOBOM
CTBOJI

M. Convoepe, Archer; M. Cyanusan, C. /lpetix,
ConocoPhillips; T. Pommemeeiim, /1. Tpyn, Archer;

. ocore, Quintana Energy Services

COBEPIIEHCTBOBAHUE TEXHOJIOIUHN OYPEHHUS U
3aKAHYUBAHUS CKBAKHUH IPUBOJIUT K YBEITUYECHUIO
KOJIMYECTBA MHOT'OCTBOJIBHBIX CKBAXKUH, KOTOPBIE
COOPYKAIOTCH JIJI51 yMEHBIIIECHH ST OOIIETO KOJIMYECTBA
CKB2)KHUH M YBEJIMYEHUS OOIACTH IPEHUPOBAHUS
nacTa. OfHAKO NOAOOHBIE TEXHOIOTUH IPHUBOAST
K YBEJIMYCHUIO CJIO)KHOCTH OYPEHMS, UYTO, B CBOIO
o4epeb, MOKET IPUBECTH K ABAPUSIM U OCJIOKHEHUSIM,
CBSI3AHHBIM C HEKAYECTBECHHBIM 3dKAHUYHMBAHUEM CKBAKUH.
BO3MOXXHOCTH TEXHOJIOTUU YIBTPA3BYKOBOI'O CKAHEPA
NPEAOCTABISIIOT HOBOE PEMIEHHE /IJISI MHOTOCTBOJIBHBIX
CKBa)KHH.

HeCKOIBKO MOMIBITOK IIPOBECTU BHYTPHUCKBAKUHHbBIE
PabOoTHI B BEpPXHEM OOKOBOM CTBOJIE MHOT'OCTBOJIBHOM
CKBAXWHEBI JJI KPYITHOM HE(DTENOOBIBAIONIECIH KOMITAHUNA
Ha AJISICKE HE YBEHYAJIUCh YCIIEXOM. J1JIs1 BBISIBJICHUS
pOO6IEMBI GBI UCTIOIB30BAHBI PA3JINYHBIE TEXHOJIOIUH,
HO KOHCTPYKTHUBHBIX PE3YJIBTATOB IIOJyYE€HO HE ObLIIO.
B mae 2017 roaa i1 pOBEAEHUA NHCIIEKITUH MOJYIIA
BBOZa B GOKOBOI CTBOJI ObL/IA HCIIOIB30BAHA TEXHOIOTHST
VJIBTPA3BYKOBOI'O 30HJUPOBAHUS. B CTAThE OMMCHIBAIOTCS
JIaHHbIE, COOPAHHBIE C IIOMOIBIO YIBTPA3BYKOBOI'O
UMWJIKEPA, AEMOHCTPUPYS TAKUM OOPA30M HOBBIH
METO/] IPOBEJECHUS IMATHOCTUKU B MHOI'OCTBOJIBHBIX
CKBA)KMHAX.

VIbTPa3ByKOBOY 3a00MHBIN UIMUPKEP OCHOBAH HA
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The Coiled Tubing & Well Intervention
Conference & Exhibition took place in
Woodlands, Texas, USA on March 27-28,
2018. The annual event was traditionally
organized by the Society of Petroleum
Engineers (SPE) and the Intervention

& Coiled Tubing Association (ICoTA).

SESSION 1. Interventionin
Challenging Wells

This session focuses on the latest
technologies for wireline and coiled tubing
interventions in challenging wells including
multilaterals, tubing restrictions, high
pressure, and extended reach.

Utilizing Ultrasonic Imaging
Technology to Evaluate a Lateral Entry
Module

Solberg Marianne, Archer; Sullivan Michael,
Drake Steve G., ConocoPhillips; Rommeitveit
Tarjei, Troup Duncan, Avcher; Jobns joel,
Quintana Energy Services

As aresult of improved drilling and
completion techniques, an increasing number
of wells worldwide utilize multilateral
systems to minimize the number of surface
penetrations required to maximize reservoir
contact. However, these systems increase
the complexity, which in turn introduces
new failure modes and challenges related to
inspection of erroneous completions. The
scanning range and measurement capabilities
utilizing ultrasound imaging techniques
provide a new solution for well diagnosis of
multi-lateral completions.

Several attempts to enter the upper
lateral of a multi-lateral well operated by a
major oil company in Alaska, USA had been
unsuccessful. Different technologies were
attempted to diagnose the problem but no
conclusive results were obtained. In May
2017, an ultrasonic imaging technique based
on medical ultrasound imaging was used to
inspect the Lateral Entry Modules (LEMS).
This paper presents the data collected by an
ultrasound downhole scanner demonstrating
a novel method for diagnosing multi-lateral
wells.



U3BECTHOU TEXHOJIOTMH YIBTPA3BYKOBOI'O UCCJIEJOBAHUS
(Angelsen, 2000) 171 HOIy4EHUSI CHUMKOB KOMIIOHOBKH
3aKAHYMBAHUA. DIEMEHT 288, Habop neprupEPUITHBIX
VJIBTPAa3BYyKOBBIX JJATYMKOB BMECTE C TEXHOJIOTUEN
(POPMHUPOBAHUS HATIPABJIECHHOT'O CUT'HAJIA TO3BOJISIOT
ONTUMU3HUPOBATH KAYECTBO CHUMKOB B KOJIOHHAX PAa3HOT'O
JruamMeTpa 6€3 JBUTAIONINXCS 4aCcTe. JIaTduK paboTaer
B 9XOMMITYJIbCHOM PeXUMe. FccaenoBaHne NPOBOAUTCS
HETMPEPBIBHO C HOJIYIYEHUEM CHUMKOB B PEXXIME
peanpHOro BpeMenu. B 2011-M UMH/KEP NCIOJIB30BAJICS
JUIS MTHCIIEKITUH IOBPEXKACHU IECYAHOTO (PUIBTPA
(Hyde-Barber). JaHHBII THUII UMHJIKEPA UCIIOIB3YETCH C
2009 roaa 1 UCCIeIOBAHKA TOBPEXKAECHU KOMIIOHOBKH
3aKAHYMBAHMUSL

Mopysib BBO/IA B OOKOBO CTBOJI OBLIT UCCJICIOBAH
C IOMOMIBIO UMWJIZKEPA HA HAJTUYHE IOBPEXKACHUI.
B TaKOI1 Jk€ CKBAXKUHE ObLII ITOJIyYEH CHUMOK
JEUCTBYIOIIETO MOAYJIA B pabodeM COCTOSTHUU. [Tocne
3TOr'0 OBUIO IPOBEAEHO CPABHEHUE JIBYX CHUMKOB.
[Tonmy4eHHBIE JAHHBIE, BU3YAIM3HPOBAHHBIE C IOMOIIBIO
2D-CHHMKOB, HIKAJIBI CEPBIX TOHOB U IIPEOOPA30BAHHBIX
3D-U300pAKEHNI, TIOKA3AJIN, YTO BEPXHSSA 4YACTh
KOMIIOHOBKH MOJYJISI HE ObLJIA YCTAHOBJIEHA TOYHO
HAMIPOTHUB BEIPE3AaHHOI'O OKHA HOKOBOTI'O CTBOJIA.
TakuM 06pPa30M, ObLIIA BEIABJICHA IPUYHMHA HEYJAYHBIX
TOITBITOK BOUTH B OOKOBOH CTBOJL 17151 JOKYMEHTAJIBHOT'O
OTOOPAKEHUA OITYUYEHHOM MH(OPMALTUU ObLIA
MPOBEAEHA MHCIIEKITNA C ITIOMOIIIBIO YIBTPA3BYKOBOI'O
UMMPKEPA. PE3YIIBTATEI NCCIIEJOBAHUA IOMOITIA 3aKA349HKY
BBIABUTD IPOOJIEMBI U ITPEAOCTABUIN MTH(OPMALIHIO JII
JATbHENIIETO PEMIEHNA UX.

JHArHOCTHKA HA0OYXAION[HUX IIAKEPOB C IOMOUIBIO
MyJII)TI/I,I[eTeKTOpHOI‘O I/IMHYJII)CHOFO HCﬁTpOHHOI‘O
KapOTA’Ka U TETPAOGOPHOKHCIOTO HATPHSA

M. Ileounno, A.3emm, K. Xamn, P. Dneonumu, b. Paecu,

A Ummep, []. Xoxep, H. JIsnou, BP Exploration Alaska

JMarnoCTrUKa HAOYXAIOMUX ITAKEPOB ABJIACTCSA
HEOOXO/IMMBIM BU/IOM PA0OT B PAMKAX [IPOIPAMMBI
0 UCCJIEJOBAHUIO U JUATHOCTUKE CKBAKUH HA
MmecropoxaeHnmnu [Ipaaxo-bert. Ha Tekymuit MOMeHT
HAa MECTOPOXKAEHUH IPOOYPEHO HECKOJIBKO CKBAKIH,
3aKOHYEHHBIX HELIEMEHTUPYEMBIMHA XBOCTOBUKAMHU
¢ 6onee yeM 500 BOJO- MM HEPTEHAOYXAIOIUMHU
MaKepaMH Ha TP IPOAYKTUBHBIX I1acTa. [Tocie BBOAA B
KCIUTYATALIUIO CKBA’KUH C TAKUM THUIIOM 3dKAaHYMBAHUA
Ha HEKOTOPBIX M3 HUX ObLJIU BBIABJIEHBI DPAHHUE ITIPOPBIBLI
rasa v BoAabL I109TOMY MOTUBOM JIJI1 HAITMCAHWA 9TOU
Pa0OTHI OCIYXKUJIA IOTPEOHOCTD B TEXHOJIOI'MH TOYHOI'O
onpeesIEHUA IPUYHH IIPOPBIBOB: OCOOEHHOCTD IIJIACTA
WJIN TIOBPEXK/ACHHNEC KOMIIOHOBKH 3dKAHYHUBAHUA.
TexXHOIOrHs UCCIEOBAHUS C IOMOIIIBIO
TETPAOOPHOKHUCIIOrO HATPUA JJI OIIPEEJIEHUA
KaHaJIOB [IPOPBIBA (PJIION/1A YCIICITHO IIPHUMEHSIACH Ha
MECTOPOXAEHUAX B parioHne HopT-Cioyn Ha AJIACKE,
B OCHOBHOM B I'OPHU3OHTAJIBHBIX IECMCHTUPYCEMBIX
U IEPPOPUPYEMBIX CKBAKMHAX. OTHAKO JAHHAA
TEXHOJIOT U €III€ He ObUId IIPUMEHEHA /IS OLICHKU
Ha6yXaIONINUX TAKEPOB B HELIEMEHTUPYEMBIX
KOMIIOHOBKAX 3aKaHYHUBAHUS TOPU3OHTAIBHbBIX
CKBaXUH. XOTS J711 HPOBEACHUS IMATHOCTUKHU B

The ultrasound downhole scanner utilizes
established technology applied in medical
ultrasound imaging (e.g. Angelsen 2000)
to obtain images and measurements of
downhole completion components. A 288
element, 3.3MHz circumferential ultrasound
transducer array combined with electronic
beamforming allows the flexibility to
optimize image quality for different tubing
sizes with no moving parts. The transducer
operates in pulse-echo mode. Logging
is performed dynamically with images
obtained real-time. In 2011, the scanner was
used to measure damages in sand screens
(Hyde-Barber et al.) and has since 2009
been used to image and measure downhole
completion components worldwide.

The possibly defective LEM was
investigated by the scanner. A reference
scan of a fully functional LEM in the same
well was also made and the results from
the two compared. The ultrasound data,
visualized both as 2D grey-scale images
and 3D-rendered images, clearly show that
the upper LEM assembly was not properly
aligned with the window of the lateral. Thus,
explaining the past unsuccessful attempts to
enter the completion. Measurements were
made directly on the ultrasound images
to document the findings. The results
from the survey helped the customer to
understand the situation of their well and
gave information which was valuable for the
decision making process.

Swellable Packer Evaluation Using
Multi-Detector Pulsed Neutron Logging
and Borax

Cedillo Gerardo, Zett Adrian, Han Xiaogang,
Elghonimy Rana, Raeesi Bebrooz,

Itter David, Hecker Dodlie, Landi Nancy,
BP Exploration Alaska

Swellable packer evaluation has become
a critical component of Greater Prudhoe
Bay (GPB) well design, surveillance and
diagnostic strategy. Currently in the field
there are several wells constructed with
cementless completions with over 500
water or oil swellable packers across three
different reservoirs. Several early gas or water
breakouts have been documented since these
types of completions have been deployed
and the need for an accurate diagnostic
technique to distinguish between a reservoir
phenomenon or a completion failure
motivated this work.

The borax evaluation technique
historically has been successfully used
in oil fields on the North Slope of Alaska
to detect fluid channeling mainly in
horizontal cemented and perforated wells.
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TEXHOJIOI'MU

060UX CIy4YasgX UCMOIb3YETCA OLUH U TOT K€ IPHUOOD
MYIBTUAETEKTOPHOI'O UMITYJIbCHOT'O KAPOTAKA C 3AMHCHIO
JIMOO B pE€AJIbHOM BPEMEHH, JIMOO C HAKOITHUTEIbHBIM
YCTPOHCTBOM, CYIIECTBYET NPUHITUINAIBHAS PA3HUIIA
MEXAY HELIEMEHTUPYEMBIMH U LIEMEHTUPYEMBIMHU
(meppoprpOBAHHBIMH) KOMIOHOBKAMU 3aKAHUYHBAHUSL
HMIrHOPHUPOBAHUE 3TOM PAZHULIBI MOXKET IIPHUBECTH K
HEKOPPEKTHOMY NOI00PY HEUTPOHOB M HEKOPPEKTHOI
UHTEPHPETALUH JAHHBIX, 4 CJIEJOBATEIBHO, K
HENPABUIBHOMN JUATHOCTHUKE U PEMOHTY.

LleJ1bI0 JAHHOU CTATBU ABJIAETCA ONTMCAHUE
BBIIIOJIHEHHOI'O HEUTPOHHOI'O MOZICTUPOBAHUS,
BBITIOJIHEHHBIX PA0OT HA CKBAXKUHE, IIPOLIECCA
UHTEPHPETALUH JAHHBIX U PEZYJIBTATOB JUATHOCTUKH
JIAHHOT'O THUIA 3AKAHYUBAHUSL.

HoBernias TeXHOJIOIHA CKBAXKHUHHOTI'O TPAKTOpa
JJIS1 IOBBIIIEHU A 3(P(PEKTHBHOCTH B CIAHIIEBBIX
mopogax

B.MaxKamuen, /. Jlone, M.3am6paro, Altus Intervention;
A. Cope, Rice Energy

ITpu pa3zpaboTKe KOMIIOHOBOK CKBA’KMHHOT'O
TPAKTOPA 11 HAKJIOHHBIX WA TOPU3OHTAIBHBIX
CKBAXUH, MOIITHOCTB TPAKTOPA, HEOOXOAUMAS [T
JOCTABKH 3200MHOIO MHCTPYMEHTA Ha 33JAHHYIO
INIYOHHY, ONIPEAEIAECTCA BECOM IIPUMEHAEMOIO Ka6€e,
MaKCHUMAJIBHO JJOITYCTUMBIM BECOM JIOCTABJISIEMOT'O
WHCTPYMEHTA, UHTEHCUBHOCTBIO UCKPHUBJIEHUS CTBOJIA
CKBa>KHMHBI Y 33/IAHHOI [TYOUHOM. [0 cCuX Iop 10
Olepanuy HEOOXOAMMO OBLIIO COOTBETCTBYIOMINM
06pa3oM paccunThIBATh KOJTOHHY T'HKT, ncronb3yemyio
JUIA TOCTABKH 3A60MTHOI'O MHCTPYMEHTA CKBA>KUHHBIM
TPAaKTOPOM. CKOPOCTB CITYCKA OIPAHUYUBAETCSA
M4KCHUMAJIBHO BO3MOKHOHN MOIITHOCTBIO TPAKTOPA,
KOTOpasA HEOOXOAMMA JJIA JOCTABKHM UHCTPYMEHTA HA
33/IAHHYIO [VIYOUHY.

BO3MOXXHOCTB ITO TPEOOBAHUIO HACTPAUBATH MOIITHOCTD
CKBA’KMHHOI'O TPAKTOPA B 3aBUCUMOCTH OT CKOPOCTH
MO3BOJIAET OOECTIEYUTH MAKCUMAIBHO BO3MOXHYIO
CKOPOCTb B BEDTUKAJIBHOM YYACTKE CKBAKUHBL, T7IE
He TpedyeTcs 601bI1as1 MOIHOCTD TPakTopa. Ilpu
YBEJIMUYEHNUH [NTYOUHBI CKBA’KWHBI WJIH B yYACTKAX
Haub0JIe€ UHTECHCUBHOI'O HA60PA KPUBU3HbBI CKBAKUHHBIH
TPAKTOP MOKET OBITh HACTPOEH JIJIs1 OOECIICUCHU ST
MaKCUMaJIbHOMN MOIITHOCTH, HEOOXOAUMOH /151
JOCTHIKEHU S 34JJAHHOMU IVTyOHUHBL YIIPABIEHNE TPAKTOPOM
B PEKUME PEAJIbBHOI'O BDEMEHH IIO3BOJIAET 3HAYUTEIBHO
COKPATHUTb BDEMEHHBIE 3ATPATHI HA ONEPALIHIO.
VIIpaBjieHHE OCYIIECTBIIAETCSA C IOMOLIBIO HE3ABUCHMOT'O
KOHTPOJIS KAXKJIOU CEKIIMU TPAKTOPA. TAKUM 06pa3oM,
JOCTUT'AETCSI MAKCUMAJIBHO 3(P(PEKTUBHOE COOTHOLICHUE
«CKOPOCTB/MOITHOCTb» /IJIS1 KAXK/IOT'O YIACTKA CKBAKHTHBL.

Ha Texymiuit MOMEHT 6bLJIO BBITIOJIHEHO 60s1€ee 70
paboT C UCTIOTIB30BAHUEM TEXHOJIOI'UU CEJIEKTUBHOI'O
KOHTPOJISI CEKIINH CKBAXKUHHOT'O TPAKTOPA HA PA3THMYHBIX
MecTopoxAeHUAX CIITA. PA60THI BBITOTHAINCD
MHOKECTBOM KOMIIAHHUH, TPEJOCTABISIONIUX YCIIYTH
BHYTPUCKBAXUHHBIX PA6OT C JIEKTPUUECKHUM KAOEIEM
Pa3/IMYHBIM JOOBIBAIOIINUM U PA3BEAOYHBIM KOMITAHUSIM.
Hampumep, Ha HEKOTOPBIX CKBAXKUHAX, T7IE IPUMEHAIACh
JaHHAs TEXHOJIOT U, 6b1J1a 3a(PUKCHPOBAHA PEKOPHASA
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This technique however, was never used

to evaluate swellable packers in horizontal
cementless completions. Even when the
same multi-detector pulsed neutron (MDPN)
instrument could be used in real time or
memory conveyance to evaluate either

one, there are fundamental differences

in how these cementless completions are
designed and evaluated compared to the
cemented and perforated ones. Ignoring
those differences could lead to the wrong
nuclear attribute selection and incorrect
interpretations, diagnostics and remediation
strategies.

The objective of this paper is to describe
the nuclear modelling performed, the
wellsite procedures used, the interpretation
workflow, and the results of evaluations of
these completions.

Latest Tractor Technology Provides
Performance Improvements in
Unconventional Shales

McCutcheon Wade, Long Jarrod, Zambrano
Mauro, Altus Intervention, Sorg Andrew, Rice
Energy

When configuring tractor assemblies for
highly deviated or horizontal conveyance,
the tractor power required to deliver the
conveyed passenger tool to the target well
depth is determined by the weight of the
deployed cable and payload, the tortuosity
of the well trajectory, and the extent of the
target depth. Until now, the tractor toolstring
needed to be configured accordingly before
being run in hole. Conveyance speed is
compromised for the maximum power
requirements expected to ensure the tractor
is capable of delivering the payload to the
target depth.

Having the ability to adjust the power
versus speed on command allows the tractor
to be optimized to deliver the highest
speed in the earlier parts of the well where
maximum power is not required. In the
deeper portions, or where the well becomes
more tortuous, the tractor can be controlled
to provide maximum power and ensure the
target depth is achieved. Real time control
delivers considerable reductions in total
conveyance operating time. This is achieved
by independently controlling the various
drive sections to deliver the optimum speed/
power configuration per well section.

There have been more than seventy
jobs completed to date utilizing selective
functionality across a variety of US land
tractor conveyance operations. The jobs
have been performed with a range of electric
line companies while servicing numerous
exploration and production (E&P) operators.



JUCTAHIIUS UCIIONIb30BAHU S TPpakTopa 60see 4500 M.
[TpruMeHEHNE TEXHOIOTUHN YIIPABICHUA CKBAXKUHHBIM
TPAKTOPOM B PEKUME PEAJIbBHOI'O BDEMEHU IO3BOIHIIO
COKPATUTb BDEMEHHBIE 3aTPAaThI O0Jiee ueM Ha 40%.
ITOMHMO NOBBIMIEHUA IPHEKTUBHOCTH, TAKIKE CHU3HUIIUCH
ONEPALMOHHBIE PUCKU 6JIATOAAPS COKPAIIEHUIO BDEMEHHU
Pa6OTHI TPAKTOPA.

Ha MOMEHT HAITUCAHUS CTATbU TEXHOJIOTHUIO
CEJNIEKTUBHOI'O KOHTPOJIS CEKIUI CKBAXKUHHOT'O TPAKTOPA
MOJKET IIPEJIOKUTD TOJIBKO OJJHA CEPBUCHAS KOMIIAHUS,
OJJHAKO HOBBIE CTAHAAPTHI UCMOIb30BAHN A CKBA>KHUHHBIX
TPAKTOPOB YK€ YCTAHOBJIEHBL

TexXHOJIOIuA HABUT'AIIMH CKBA>KHMHHOI'O TPAKTOPA
Ha Kaleie
I1. Doyuep, P.Ihypmen, Schlumberger

B cTaTbe ONUCHIBAETCS PA3PAOOTKA CKBAKMHHOT'O
TPAKTOPA, CITYCKAEMOT'O HA KA0€JI€ C MEXAHU3MOM
OTAENBbHOI'O 3AKPBITUA PIYATOB, KOTOPBIH IIO3BOJISAET
CHHU3UTD TAT'OBOE YCUJIUE HAd OJHOM PbIYAre, B TO
BPEMSI KaK IPYTUE OOECIICUNBAIOT HEOOXOAUMYIO TATY
JUIA IIPEOAOJIEHH S BO3POCIIEIO COIIPOTHUBIIEHUA IIPU
MPOXOKAEHNUU IPEIATCTBUN.

CKB2)KMHHBIE TPAKTOPBIL, CITYCKAEMBIE HA KA0EJIE,
MO3BOJIAIOT OCYIECTBUTD JOCTABKY KAPOTAKHBIX
pUO6OPOB U NTEP(POPATOPOB, A TAKIKE IPOBOJUTD IPYTHE
BHYTPUCKBA’>KUHHBIE PAOOTHI B HAKJIOHHO-HAIIPABIEHHBIX
U TOPHU3OHTAJIBHBIX CKBAXXUHAX. BO MHOI'MX CITy4asax
CIIYCK TPAKTOPA Ha Kabesie OOIaJaeT IPEUMYIIECTBOM
nepep crryckoM Ha THKT 61arojapst KOMOaKTHOCTH,
OBICTPOI YCTAHOBKE, MUHUMAJILHOMY UCKAXEHHIO IMTOTOKA
U OBICTPOM CKOPOCTHU. OFHAKO TPAKTOPBI HE MOT'YT
JOCTATOYHO JIETKO NMPEOAONETD TAKHE NPENATCTBHA, KAK
CY’KEHM S KOJIOHHBI, 3JIEMEHTHI KOMIIOHOBKHY 3aKAHYUBAHUA
C MaJIBIM BHYTPEHHUM JUAMETPOM, YIACTKH OBPEXKACHUA
KOJIOHHBI, IUTAM.

JanHas npo6iema CBsI3aHa C IPUHIUIIOM PabOTHI
TPakTOpa. [IpU IPOXOXKIEHNUH NPENATCTBUA TPEOYETCA
MOBBIIIEHUE TOJIKAIOIIETO YCUJINA, A CIIEA0BATEIBHO,
HEOOXO/IMMO OKa3aTh OOJIBIIEE 1ABJICHUE HA PhIYAlt
TPAKTOPA U1 YBEJIMYEHH A CLEIIJIEHUA. B 3TOT MOMEHT
OJJVH U3 PBIYAI'OB TPAKTOPA JOJIKEH 3aKPBIThCA I
06X0/1a IPENATCTBUS. 151 9TOr0 HEOOXOAMMO CHHUYKEHHE
JABJIEHUA HA 3TOT pbIYar. [TepBOHAYAIbHO NPEJIOKEHHBIM
penieHrueM ObLT CITYCK KOMIIOHOBKH U3 JIByX TPAKTOPOB.
[Tpu IPOXOKAEHUH NPENATCTBUA PhIYAT'H OJHOT'O
TPAKTOPA 3aKPBIBAIOTCA. JJaHHBIN MeTOA TpedyeT
OOJIBIIOTIO KOJIMYECTBA 3JIEMEHTOB KOMIIOHOBKH, 4 TAKXKE
yBeanuusaeT Annny KHK.

[1s1 pemeHus JaHHOM IPOOJIEMBI ITPEIATACTCS
HCIIOJIB30BATh CKBAXKUHHBIN TPAKTOP C BO3MOXKHOCTBIO
OT/IC/IBHOI'O 3AKPBITHS PhIYAr'OB, CIIyCKAEMBIH HA Kabere.
DTa PYHKLIUA IO3BOJIUTD YOPATh TATOBOEC YCUINUE HA
OJJHOM PBIYAre, B TO BPEMS KAK JPYyI'He€ OOCCIICYUBAIOT
HEOOXOJUMYIO TAr'Y JJIs1 IIPEOJOJICHUS IIPEIIITCTBUL.

BcTpOeHHBIN B IPUOOP MEXAHU3M MOXKHO
3a/ICHCTBOBATD B JIIOOOE BpeMs 6€3 CIIEUAIbHON
IIOJAT'OTOBKH, IVIAHUPOBAHM I UJIH JIOTIOJIHUTEIBHOI'O
MOZYJISL. DTO NO3BOJISIET U30€KaTh HEHYKHbIX CITO 117151
cmennl KHK B cirygyae 06HapyKeHUA HEOKUTAHHbBIX
MPEMSTCTBUI B CKBA’KHHE.

Examples include record wells with lateral
lengths requiring over 15,000 ft of tractoring.
The application of this in-well, real-time
adjusted optimization has resulted in tractor
conveyance time savings of over 40%. In
addition to the efficiency gains, there has
also been a reduction in operational risk due
to less time spent in hole tractoring.
Selective tractor functionality is
commercially available from one provider
at the time of writing, but it is quickly
setting standards for all tractor conveyance
providers.

Wireline Tractor Advanced
Restriction Navigation

Foucher Pierre-Arnaud, Poorten Ryan
Vander, Schlumberger

A wireline tractor has been developed
with an integrated individual arm-closing
mechanism that enables losing traction
in only one arm while all the others
are delivering the traction necessary to
overcome the increased force in navigating
an obstacle.

Wireline tractors convey logging tools,
perforating guns, and mechanical services
in highly deviated and horizontal wells. In
many cases, they are an efficient alternative
to coiled tubing because of their small
footprint, quick deployment, minimal
flow disruption, and fast tractoring speed.
However, tractors cannot easily negotiate
obstacles such as restrictions, completion
equipment, pipe damage, and debris
accumulation.

This problem is tied to the traction
principle. When the tractor encounters
an obstacle, higher push force is required,
which means higher pressure is needed on
the arms to increase the grip. At the same
time, one arm must close to navigate the
obstacle, which requires lower arm pressure.
The solution has been to operate two entire
tractors in tandem and close one tractor at
a time through the restriction. This method
necessitates to run an excessive number of
assets and increases the toolstring length.

To solve this problem, a wireline tractor
has been developed that uses an individual
arm-closing mechanism. This unique feature
enables losing the traction of only one arm
while the other arms are delivering the
traction to overcome the increased force.

This mechanism is built in the tool and is
available at any time without any specific
tool preparation, planning, or module
addition, which eliminates undesirable trips
in and out of the wells to reconfigure the
toolstring in case of an unexpected obstacle.

This innovation has been successfully
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TEXHOJIOI'MU

DTOT MEXAHU3M ObL YCIIEMHO ONIPOOOBAH HA MHOTHUX
CKBXKUHAX. B TaHHOM CcTaThE OYAET NPENCTABIEHO
ONHCAHME PAObOT HA ABYX CKBAXKUHAX B MEKCHUKAHCKOM
3amBe U CEBEPHON AMEPUKE C UCIIOTIb30BAHUEM
JaHHOI'O MEXAHU3MA C LI€/IbIO YMEHBIICHUA IJINHbI
KHK u cokpamenus konmndyecTsa anemenToB KHK aa
IIPEOAOJIEHHU CYKEHUU KOJIOHHDI 3aKAHYUBAHU L.

Ha nepBoi CKBaKHUHE (DYHKIUSA OTAEIBHOIO 3AKPBITHS
PBIYAr'OB TPAKTOPA IIO3BOJIMJIA IIPOMTU YEPES3 HECKOJIBKO
OOKOBBIX MaH/IPEJIEN, KOTOPBIE U3-34 CBOEH KOHCTPYKIIUH
BCEI/A ABJISJIMCD IIPENATCTBUEM U1 CKBAJKMHHBIX
TPAKTOPOB. Ha BTOPO¥ CKBAXKUHE 3TA (DYHKIIUS [IO3BOINIIA
nzb6exath CI1O 11 CMEHBI KOMIIOHOBKH TPAKTOPA IIPU
OOHAPYKEHUHU CYKEHUS B KOJIOHHE 3aKAHUYWBAHUSL.

WHHOBALIMOHHAA KOHCTPYKLMA CKBA)KMHHOI'O TPAKTOPA
C BO3MOKHOCTBIO OTIEJIbBHOI'O 3AKPBITHA PbIYArOB
3HAYUTEIBHO MOBBIIAET 3(PPEKTUBHOCTD TPAKTOPA IO
BBIIIOJIHEHUIO 3aJaHHBIX LI€JIEH, CHU)KAET BDEMEHHbBIE
3aTPATHI, A CJIEJJOBATEIBHO, U CTOUMOCTD PAOOTHL

BHYTPHCKBaKHHHBIE PA0OOTHI B HCTOIICHHBIX
CKaBAKHHAX C OOJIBIINM OTXOIOM OT BEPTHKAIIH C
npumeneHueM 'HKT u ra3o:Ku/JKOCTHBIX CMECEH

T. Bunvamc, Halliburton

Llenpio JaHHOM pa®OTHI SIBISETCS OITUCAHUE
OCHOBHBIX IPUHITUIIOB U TEXHOJIOI'UH JIJIS1 BBITTOJTHEHU S
BHYTPUCKBA)KUHHBIX PA6OT B TOPU3OHTAIBHBIX U
HAKJIOHHO-HAIMIPABJIEHHBIX CKBAXKUHAX C HU3KHUM
IUTACTOBBIM JIABJIEHUEM, 30HAMU IOITIOMEHUA U
BBIPAOOTAHHBIMHU IUIACTAMU. B CTaThe TPUBOJUTCSA
OOCYXK/ICHUE IPUMEPA HAEKHOTI'O U OE30I1ACHOTO
BBITIOJIHEHUA CTAHAAPTHOM PAOOTHI IO IIPOMBIBKE
1 OCBOEHHIO CKBAKUHBI, KOTOPOE BKJIIOYAET B CEOA
YIIPOIIEHHBIE PACYETHI, UCTIOJIb3YEMBIE BMECTE C
HOBEMIIINM IIPOTrPAMMHBIM O6eCIeYeHUEM. BrITIoIHEHNE
pa6oT ¢c THKT B rOpU30HTANBHBIX CKBAXKUHAX C Y4ACTKAMU
MOIVIOIIEHUSA HECET B ce6€ BLICOKME PUCKU. [TornomeHne
JKMJIKOCTH CKBA)KUHOW IIPUBOJUT K PUCKY HEJJOCTATOYHOI'O
YIAEPKAHUA TBEPABIX YACTUIL] BO B3BEMIEHHOM COCTOSHHUH
U PUCKY ITOTEPU LIUPKYIALIUH, YTO MOKET IIPUBECTHU
K JOPOT'OCTOSIIIUM aBAPUsIM, OcTaBieHuio THKT
WJIH IPYTOro O60PYAOBAHUA B CKBAXKUHE, A TAKIKE K
CHMYKEHHIO NNPOAYKTUBHOCTH CKBAXKUHEL JIJI1 CKBAJKHH,
pacnonoxeHHbIX Ha cyiie B CIITA, ¢ BBIpaOOTAHHBIMHU
TUIACTAMU ¥ HU3KUM IUIACTOBBIM JIABJIEHUEM, B KOTOPBIX
13-34 IIOIVIOIIEHWI HEJIb351 IOAACPKUBATD HEOOXOAMMBIHA
YPOBEHD CTOJIOA JKUAKOCTU, HAZEKHBIM U YCTIEMTHBIM
METO/IOM PEMOHTA ABJIAIOTCSA PAOOTHI C IPUMEHEHHUEM
I'HKT. OTH pa®OThI BKJIIOYAIOT B CEOSI IPOMBIBKY,
IIOATOTOBKY CTBOJIA CKBAKUHBI K TOBTOPHOMY I'PIT,
(Pppe3epoBaHUE HA JETIPECCUU B TOPU3OHTAJIBHBIX
Y4aCTKAX.

CMeCh 230Ta ¥ PACTBOPOB HA BOAHOI OCHOBE
HCTIONB3YETCA J711 HOHMKEHUS I'U/IPOCTATHYECKOTO
JIaBJICHUSI, OKA3bIBAEMOI'O Ha IIACT, YTO OOECIIEUYUBAECT
POJOJIKUTENBHYIO LIUPKY/IALINIO. PACTBOPHI HA
BOJIHOM OCHOBE ObIJIN IIOAOOPAHBI CIIELIUAIBHO JJIs1
Ka’K/IOV OTIEPAIIMU C YUETOM IOPOBI TPOYKTUBHOT'O
IIACTA, COCTABA INIACTOBOM XKUJKOCTH, TPEOOBAHUNI
K BBITIOJTHEHUIO PA6OTHI, IAPAMETPOB U OIPAHUYEHU I
33200MHOM KOMIIOHOBKH, COBMECTUMOCTH C XUMUYECKIMU
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qualified in many tractor operations. Two
cases in the Gulf of Mexico offshore and
in North America land will be presented
in which this feature was instrumental

to reduce the toolstring length and asset
overdeployment in overcoming expected
and unexpected completion restrictions.

In the first operation, this solution enabled
to navigate several side pocket mandrels,
which are well-known challenges for tractors
due to their complex geometries. In the
second case, it saved a deemed inevitable trip
to reconfigure the tractor on surface when
the tractor encountered an unexpected
completion restriction.

The breakthrough design of the arm-
closing mechanism significantly increases
overall tractor ability to successfully
reach the job objective while reducing
nonproductive time, resulting in more
efficient operations and reduced costs.

Depleted Well Intervention in
Extended Laterals Using Coiled Tubing
and Commingled Fluid Systems

Williams Troy A., Halliburton

The objective of this paper is to clearly
outline the basic principles and techniques
required to successfully perform well
intervention in wells with low-pressure
formations, thief zones, and/or depleted
reservoirs — specifically, horizontal or highly
deviated wells. The paper aims to review
the considerations and provide an example
of reliable execution in its most basic form,
including simplified calculations designed
to be used in conjunction with advanced
modeling software available in the industry.
Coiled-tubing intervention in lateral wells
with fluid-loss potential is inherently high
risk. The risk of poor solid suspension or
loss of fluid circulation results from the
inability to avoid fluid loss and causes costly
job failures, lost workstrings or equipment,
or reduced well production. For land-based
operations in the United States, coiled tubing
has been reliably and successfully deployed
in depleted and low-reservoir-pressure wells
that were unable to support a hydrocarbon or
water column to surface. These jobs include
sand cleanouts, re-fracture preparation
cleanouts, and underbalance millouts in
extended laterals.

Commingled nitrogen and water-based
systems were used to reduce hydrostatic
pressures exerted on the reservoir and,
thereby, allowed for successful continued
circulation. The fluid system was adapted
to each well intervention to consider
formation type, reservoir fluid composition,
job requirements, BHA requirements and
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XUMHUYECKWXY PEATEHTOR

HomnanuA 000 «Hedrtetpanccepencs ABNAETCA pa3paboTdWMKOM M NPOMIBOOMTENEM XWMMMECHMX PEAreHTOE OMA WWMCNoTHe obpaborox N3N0
u wmcnotHomo TP,

lpon3soguMbie peareHTsl, NPUMEHAEGMbIE ANA NPUIOTOBNEHWA KUCNOTHLIX COCT3BOB:

+  CTaBMNM3ETOP MOHOE Wene3a «AS-IR» » neHoofpazoeatent KMCnoTHER «MCM-1»
= WHrMEMTOP KMCNOTHOIA Koppo3uK «AS-Cle *  TEpMO-NEHOMEHepUPYIWMA cocTas «OMNC-1s
= [MCnepratop (NpoTHBooCago4HEIR areHT) «AS-Dls *  B3aWMHLIA PACTBOPMTENE aZR-55»
*  [E3IMYNErEToP KUCNOTHO-HEQTAHBIX IMYNECHA «AS-DAs *  YINEBOAOPOAHSIE BPOMETHYECKWE PacTROpUTEMM MapoK «PR-10., .
«  BE3N0NMMEPHIR HWCNOTHLIA 3arenvearent «AS-Sls «MR-30,50,70» |
« amyneramop «RO-737» ANA NpUrOTORNEHMA HERTPANEHEN
IMYNECUA obpatHoro Twna

¥
Halua Lienb — 310 MPOU3BOACTBO ear L. }‘
KOHHYPEHTOCTIOCO6HOM, BRICOKO3DGERTMEHON " g
XMIMUYECKON MPOAYKUMA € TOHKM 3PBHNA KaYecTea -
W TEXHOAOTMIA. & -

. [ .

000 «HedreTpanccepency NpefoCTaBNALT NOMHbIA NEPEYEHb YCAYT
N0 UHKEHEPHO-TEXHUYECKOMY CONPOBOMACHMIO:

. AHanW3 cuBAWWH-KaHOMOaToR nop CHO,

. NpenocTaenedite pekoMeEHAaLIAA No BLIGOPY oNTUMaNEHOR TexHanoru O3 no exBpadHomMy ofbexTy.

. NoproTosxa npegBapMTENsHBX PACYETOR, COCTRENEHME u3aiiHa obpabomi ¢ npumereHren (10 «StimPros, coctaanenve nnaqa pabot Ha N3,
MpoeegeHe nabopatopHoro MCCnefoBsaHKA oBPa3LOR HedTH M BOAK € BeIGPAHHOR CHBAMIAHE C LIENkI0 NoABOPa ONTUMANEHLD O3MPOROK
PEAreHTOB ANA NPUIDTORNEHWA KWCNOTHOMD COCTABA, MPOBE (e TECTUPOBAHWA 0BPA3LA KWCNOTHOMD COCTABA HA COBMECTUMOCTL © QNIoMOM.
Brie3n uHHEHEPa-TEXHONOrA HA MECTOROHAEHWE [NA KOHTPOMA NPOLYECCa NPUMOTORNEHKA KWCAOTHOM COCTARa, NPOBEAEHWA NONesoro
TECTMPORIHWA NPUIDTORNEHHOM NPOMBILLNEHHOMA NAPTHIA KUCNOTHOND COCTABA HA COOTBETCTEME W COBMECTMMOCTE, € 0dOPMNEHUEM NONHOM OTYETA,
COCTAENEHWE MaTYWHTA MO UTOraM MPOBENEHHOR 00Pa6OTHM, 3HAMM3 3GHEHTHBHOCTM DBPaBOTHM,

. BepeHue MORMTOPHHIE 3¢ PEHTURHOCTI PabioTel CHBAMMHE C MOMEHTS BRIBO[A HA DENUM,

MNpenocTagneHite peKOMERAALMA N0 PERMMY SHCNTYaTALWK 00LEKTOR W NpoBeNeHM0 ovepeaHe [ TM,

. NocTaera peareHToR W CONAHOR KWCNOTE C OCTABHORA [0 MECTOPOHIEHH B Ypano-[l0BomkexoM perioHe COBCTREHHEMK KUCNOTORD3AMM

ofivamom 15 M 1 20 m? Ha Gase Beagexogos HAMAS.

Mt NOCTOAHHO MOGEPHWIWPYEM M PACLIMDAEM NMHEKY NOCTABNAEMLIX pearerTos. B komnanum 000 «Hedretpaticcepevcs paspaboTHoi v BHEOpeHraEM
XMMMHECHIX PELLEHWIA 3aHUMAI0TCA BLICOHOKBANHMMUMPOBAHHLIE CIELMANWMCTEL, MMEIDLLWME BoraTwil onwT pabiotsl,
BcA Hawa npogyHuMA COOTEETCTBYET CaMBIM HECTHMM CTaHOIpTaM M TPeBOBaHMAM OTPachu, XMMMYECHWE peareHTel «HedmeTpaHocepemcs yme
HECHOMBHO NET YCNELIHO NPUMEHAKITCA Ha MECTOporOeHMAY Ypano-Mosonser, Cubupy v PecnyGnmkm Hasaxcrau,
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peareHTaMu, ClioCOGHOCTH YIOEPKUBATD YACTULIbI
BBIGYPEHHOI ITOPO/IbI BO B3BEIIEHHOM COCTOSIHUM.
MOHHMTOPWHT CKBRKUHHBIX YCJIOBUH C COOTBETCTBYIOITIM
U3MEHECHUEM IAPAMETPOB I'A30:KUAKOCTHOH CMECH
MIO3BOJIAET 3HAYNTEIBHO CHU3UTD BEPOSTHOCTD ABAPUH.

CEKLMA 2. NoBbiweHue 3¢pPpeKTUBHOCTN
BHYTPUCKBa)XKMHHbIX paboT

Ha Tekymuit MOMEHT OCHOBHBIMU 32/1a9aMHU B
3HEPreTUYECKON OTPACIIH SABJISAIOTCSI CHUXKEHUE 3aTPAT
U NOBBIIEHUE 3(PHEKTUBHOCTU PAO6OT. DPPEKTUBHOCTD
BHYTPUCKBA’KUHHBIX PA0OT MOXKHO MTOBBICUTD ITYTEM
BHE/JPEHUSI HOBBIX TEXHOJIOTUIH, aHAJIN3A IPOBEICHHBIX
PaboT U COKPAILIEHU BDEMEHHBIX 34TPAT C HOMOIIBIO
MOHUTOPHHIA B PEXKUME PEATIBHOTO BDEMEHM.
B 3T0#1 cexuy npeacTaBaEHb JOKIIA bl ITO HOBBIM
YHUKQIBHBIM TEXHUYECKUM PEIICHUSIM, BHC/JPCHHBIM B
TEXHOJIOTMYECKUI TPOLIECC IO UTOr'aM IEPETOBOPOB U
OOCYK/IEHUI U ITIO3BOJIUBIINM MOBBICUTD 3(P(MHEKTUBHOCTD
BHYTPHUCKBA>KUHHBIX PAOOT.

JIaGopaTopHBIE HCIBITAHU S HHHOBAITHOHHOM
TEXHOJOTHH OOPAOOTKH METALTHIECKHX
IIOBEPXHOCTEH /151 IOHHUKEHHU A TPEHHU A IIPU
pa6orax ¢ THKT B roOpH30HTAIBHBIX CKBAKHHAX

K. 2nnuom, NOV Quality Tubing; C. Jluscky, Baker Hugbes,
aGE Company; K. Hexma F'ance, Essential Coil Well Services;
H. Jlu, NOV Quality Tubing

3a mocIeaHNE HECKOJIBKO JIET TOOBIBAIOIIIE
KOMMAHUH YJJINHSIN TOPU3OHTAIBHBIE YYACTKH
CKBaKMH JUISL OOECIIEYEH NS MAKCHMAJIbHOI'O BCKPBITHSA
HPOAYKTUBHOI'O IIJIACTA U BBICOKUX J1e6MUTOB. OTHAKO
B YCJIIOBUSAX JVIMHHBIX TOPU30OHTAIBHBIX YYACTKOB
yBenunuusaeTca Tpenue Mmexay FTHKT u o6cagnort
KOJIOHHOW. ITpr 3TOM NTafiaeT BEPOATHOCTD, 4TO 'HKT
TPAAUIIUOHHOI'O PA3MEPA JOCTUTHET 33JAHHOI ITTyOUHEI
6e3 nuckpusieHus. s roro uyrodel THKT gocturana
33JIaHHOU ITTyOUHBL, MPUMEHAIOTCS CMA3bIBAIOIIUE ATEHTEI
Y1 BUOPATUOHHBIE TPUOOPBL. OJHAKO HEKOTOPBIE U3 9TUX
XUMHUYECKUX AT€HTOB U MHCTPYMEHTOB MOTYT BECTH
cebs HENPEJCKA3YEMO Ha 3200€ CKBAKHMHBL Kpome Toro,
CMAa3bIBAIOIIUE ATEHTHI ABIAIOTCA JOPOTOCTOAIUMHU B
YCIOBHAX BCEOOIIEN TEHAEHIIUM K CHIDKEHUIO CTOUMOCTH
BHYTPUCKBAKUHHBIX PAOOT.

B 1aHHOM CTAThE NPEICTABIICH JOKJIA/, O 1A60OPATOPHBIX
UCHBITAHUSX HOBOM TEXHOJIOIUH OOPA6OTKU
nosepxHoCTH 'HKT ¢ 1es1bio NOHUKEHUS TPEHUS.

DTa TEXHOJIOT'US JJOKA34J14 CBOIO 9(P(PEKTUBHOCTD 1O
MOHWKEHUIO TPEHUA ITyTEM U3MEHEHUA XAPAKTEPA
nosepxHocTy 'HKT. ITocne 06paboTKH IOBEPXHOCTD
I'HKT cTaHOBHUTCH INIAIKOH, C yITIYOJEHUSIMH MUKPOHHOT'O
pa3mepa, yIEPKUBAIOINMHI CMA3bIBAIOIINIA ATEHT,
KOTOPBIH CJIOKHO OTMBITB C IIOBEPXHOCTH.

HoBas TexHOI0russ 06padOTKU METAIJIMYECKUX
IOBEPXHOCTEN ObLIa OIIPOOOBAHA HA HECKOJIBKUX
o6pasuax 'HKT. B 1aboparopyy 661 IIPOBEJEH aHAIU3
TPpEHUS MeXAy 06padbarbiBacMbIMu OOpasuamu 'HKT u
06pa3LaMu OOCAJHBIX KOJIOHH C IIOMOUIBIO IPHUOOPA /11
HUCCIENOBAHUA JIMHEMHOTO N3HOCA. [Ipubop paspaboran
CTIEIUAIBHO JUISI U3MEPEHUA KOIPDUIITUEHTOB TPEHUA
Mexay 'HKT 1 06cagHOM KOJIOHHOHM ITPHU 3260MHBIX

limitations, chemical compatibility, cutting
suspension potential, and foam integrity.
When combined with real-time monitoring
of, and response to, well conditions, the
occurrence of job failure was greatly reduced.

SESSION 2. Improving Operational
Efficiency

The challenge in the current energy
environment is to reduce costs and maintain
efficient and effective operations. Improving
operational efficiency can be achieved
through new technology, analysis of past
job data, and reduction of operational time
through real-time data. This session covers
unique solutions successfully implemented
through discussions utilizing various
methods of intervention solutions to improve
operational efficiency.

Laboratory Evaluation of a Novel
Metal Surface Treatment for Coiled
Tubing Friction Reduction in Extended-
Reach Wells

KJ. Elliott, NOV Quality Tubing; S. Livescu,
Baker Hughes, a GE Company; K. Yekta
Ganjeb, Essential Coil Well Services; Y. Li,

NOV Quality Tubing

In the past few years, operators have been
increasing the lateral lengths of horizontal
wells to maximize the reservoir contact and
production rates. However, the frictional
forces between the coiled tubing (CT)
and casing in those long lateral wells also
increase, limiting the ability of conventional
CT sizes to reach the end prior to lock-up
occurring. Technologies such as lubricants,
vibratory tools and tractors are usually
used to extend the CT reach. However, the
downhole performance of some of these
friction-reducing technologies is sometimes
unpredictable and inconsistent. In addition,
with the current industry's trends to lower
the overall intervention costs, lubricants may
be considered too expensive in long laterals.

This paper reports on the laboratory
evaluation of the friction-reduction
performance of a novel CT surface treatment.
This surface treatment has been proven to
be effective at reducing the frictional forces
by altering the CT surface finish. After the
treatment, the CT surface is smoother and
has micron-size dimples that work as small
reservoirs, preventing a lubricant from being
easily washed off the CT surface.

The new metal surface treatment was
applied to several CT samples. The friction
between the treated CT samples and various
actual casing samples was studied in a
laboratory on a linear friction apparatus.
This instrument is specifically designed to
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TEXHOJIOI'MU

YCIOBUSAX C TEXHOJIOTMYECKUMHU KU KOCTAMH,
UCIONb3yeMbIMU ITpU onepanuax ¢ F'HKT (1 6e3) u npu
TeMmneparypax o 100 °C. BbLiu IpOBEIEHBI TA60PATOPHBIE
UCIIBITAHUA JJIs ONIPEAETIEHUS CTIOCOOHOCTU
06pPabOTAHHBIX U HCOOPAO6OTAHHBIX 00pa3110B THKT
VAEPXKHUBATb CMA3bIBAIOIINI AT€HT IIPU CKOJIBKEHUHU IO
MHOBEPXHOCTH OOCAHBIX KOJIOHH.

B HacToOsmIEE BPEMS CYIIECTBYIOT JIBE OCHOBHBIE
OPOO6JIEMBI, CBA3AHHBIE C UCMOJIb30BAHUEM CMAa3bIBAIOMUX
Ar€HTOB JIJIS IOHWKEHUS TPEeHUs 1pu paborax ¢ 'HKT.
Bo-11epBbIX, YTOOBI YMEHBITUTB OOBEM CMA3bIBAIONIETO
Ar€HTA B IPOTAKEHHBIX TOPU30OHTATIBHBIX YUACTKAX,

4 CJIEIOBATENIBHO, U CTOMMOCTB PA6OTHI, MHOTUE
JIOOBIBAIOIINE KOMIIAHUM IPEANOYUTAIOT IPOKAYUBATD
CMAa3BbIBAIONIUI ATEHT HE HEMPEPBIBHO, 4 MAYKAMH.

TeM He MeHee 60JIbIIAS YACTh CMA3bIBAIOIIETO AT'€HTA
ocrtaercs BHyTpy I'HKT, 1 TOMBKO HEGOIBIIOE KOTUYECTBO
OPUINNAET K BHEIHEN nosepxHocTu T'HKT 1 o6cagnoin
KOJIOHHBI, I'7I€ HEOOXOIMMO YMEHBIIUTD TPEHUE. BO-
BTOPBIX, IA2KE ECJIM CMA3bIBAIOMIUI ATE€HT ITIOKPBIBAET
BHEIIHIOIO NoBepXHOCTh HKT, TO CymecTByeT puck
OBICTPOI'O CMBIBAHUS, €CJIU ATEHT HE 3AKAYUBACTCA
HEIPEPBIBHO.

Pe3ynbraThl 1a6OPATOPHBIX UCIIBITAHWH, IOJTYYEHHBIE
B PE3YJIBTATE 3TOI'O UCCIENOBAHUSA, TOKA3AJIM CHUKEHHE
KO3((PHUIIMEHTOB TPEHUS ITOCTIE OOPAOOTKU ITIOBEPXHOCTU
I'HKT. ©OTH pe3yabTaThl NOATBEPKIAIOT BO3MOXHOCTD
MOHUWKEHUSA TPEHUSA IIPU IIPOUBOACTBE TMOKUX TPYO
C 0OpabOTAHHOM MOBEPXHOCTBIO C UCIIOIB30BAHUEM
TAKUX TEXHOJIOTUI CHHKEHUSA TPEHUA, KAK
CMa3bIBAIONINE ATEHTHI, BAOPAITMOHHBIE MHCTPYMEHTHI
U CKBAXKUHHBIE TPAKTOPBL. CHIKEHUE TPEHUS TAKXKE
OBLJIO 32(PUKCUPOBAHO U 6€3 UCTIOJIb30BAHUS TAKUX
TEXHOJIOTUI. [IpenMyIneCcTBO UCIIOIb30BAHUA HOBOU
TEXHOJIOI'UH OOPA6OTKH METAIINYECKOIM TOBEPXHOCTH
34KJIIOYAETCA B TOM, YTO CMA3bIBAIOIINNA ATEHT OCTAETCA
JIOJIBIIE B ITOPAX MUKPOHHOI'O PA3MEPA HA ITIOBEPXHOCTH
I'HKT u 6011ee 3(p(PEKTUBHO MIOHUKACT TPEHUE.

HoOBH3HA TaHHOM CTATHbU BKJIIOYAET B CEOSI TOT (PAKT, UTO
06paboTrka nopepxHoCcTH THKT MOXET TIOHU3UTD TPEHUE
K4K €aMa 10 ce6e, TAK U B COYETAHUHU C TEXHOJIOTUAMU
MMOHWKEHUA TPEHUSA, TAKUMHU KaK IIPHMEHEHNE
CMA3bIBAIONUX AT€HTOB, BUOPAIIMOHHBIX MHCTPYMEHTOB
WUJIU TPAKTOPOB. [Tociie 00paboTKU TOBEPXHOCTh
I'HKT cTaHOBUTCS INIAAKOH, C IOPAMH MUKPOHHOI'O
pasmepa, KOTOPBIE VAEP/KUBAIOT CMAa3bIBAIONTUIT AaT€HT
U IPEAOTBPAIIAIOT €r0 CMBIBAHUE. JTABOpATOPHEIE
HUCIIBITAaHUA C HOBbIMU OOpasnuamu 'HKT nnokazanu
CHMIKEHHE KOI(PPHUIIUEHTOB TPEHUSA IO CPABHEHUIO C
06pa3aMu C HEOOPAOOTAHHBIMU IIOBEPXHOCTAMHU.

HoBoe moKo/JIeHne HHCTPYMEHTOB /1A
OTCOETUHEHUSI: HA/IE:KHOCTH, 0€30IACHOCTb,
3(PHEKTUBHOCTH U BBICOKOE KAYE€CTBO

1" Ay, T Illeiipemos, C.Dncmpon, K. Cmegpar Pusdc,
K Beanurapo, . Koon, Schlumberger

B cTarpe onmchIiBaeTCs HOBBIM BICOKOIIPOYHBIA
IEKTPUYECKUI UHCTPYMEHT JJIsl OTCOCAMHEHMS,
KOTOPBIN 3AMEHAET OOBIYHBIH y3€J1 PA3beUHEHUA
Y JIOCTUT'AET TOI'O K€ ITIOKA3ATENA IPOYHOCTH, YTO U
MOKA3aTeNb MAKCUMAJIBHO JOITYCTUMOTI'O HATAXEHUA
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measure the coefficients of friction between
CT and casing at downhole conditions, such
as with or without fluids relevant to coiled
tubing operations and at temperatures as
high as 100 °C. Additionally, laboratory tests
were performed to determine the ability of
the treated and un-treated CT samples to
retain lubricants when sliding on the casing
surfaces.

Currently, there are two main operational
challenges of using lubricants for reducing
the CT friction. First, to reduce the lubricant
volume in long laterals, and therefore the
intervention costs, many operators choose
to pump lubricant slugs instead of pumping
the lubricant continuously. However, most
of the lubricant is consumed inside the CT,
and only a small lubricant amount adheres
to the outside CT and casing surfaces where
the friction needs to be reduced. Secondly,
even if the lubricant coats the outside CT
surface, there is a risk of being quickly
washed off, unless new lubricant is pumped
continuously.

The laboratory testing results obtained
from this study have shown a reduction
of the coefficients of friction after the CT
metal surface treatment. These results
prove the friction-reduction potential of
manufacturing a CT with the new treated
surface for extending the CT reach with or
without friction-reducing technologies such
as lubricants, vibratory tools and tractors.
The advantage of utilizing the new CT metal
surface treatment is that a lubricant remains
longer in the micron-size pores on the CT
surface and reduces the CT friction more
consistently.

The novel idea in this paper encompasses
the fact that the CT metal surface treatment
has the potential to reduce the CT friction
by itself and further in combination with
friction-reducing technologies such as
lubricants, vibratory tools or tractors. The
new CT surface is smoother and has micro-
pores that can prevent a lubricant from
being easily washed off the CT surface. The
laboratory tests with the new CT samples
have shown reduced coefficients of friction
when comparing to conventional CT
coupons with un-treated surfaces.

Next-Generation Release Device:
Strong, Safer, Efficient, and Rigorously
Qualified

Greg Au, Todor Sheiretov, Stephanie EIstrop,
Caroline Stephan Rivas, Claire Bellicard,
Yoann Couble, Schiumberger

A new high-strength electrical release
device has been developed that supersedes
the typical weakpoint and achieves the



UHCTPYMEHTA. BBICOKOIIPOYHBIN UHCTPYMEHT
OTCOEIMHEHUS TO3BOJISIET CITYCKATD B CKBAXKUHY TSKETIbIE
OpUOOPBI HA KAOEJIE U YIJIMHEHHBIE IEP(MOPATOPHI,

YTO AAET BO3MOXKXHOCTB MOBBICUTB 3(P(PEKTUBHOCTD
pPaboTeL MHCTPYMEHT MPOLIE TIIATEIBHYIO IPOBEPKY

Ha KAa4ECTBO 151 O6eCrIeYeHH T OE€30ITACHOM U HAJEKHOM
IKCIUTYaTAIIUH B CJIOKHBIX YCIIOBUSX.

TexXHONIOTU BKIIOYAET B CEOSI CUCTEMY MEXAHUYECKOTO
pPa3beINHEHUS, KOTOPAS COEUHSAET JIBE CEKIIUU C
MOMOIIBIO PA3JBUKHBIX KJIMHbEB. MHCTPYMEHT pabOTaeT
10 HOBBIM KAHAJIAM TEJIEMETPUU, KOTOPBIE MOT'Y'T
UCIOJIB30BATHCSI COBMECTHO C IPYTUMH KAHAJIAMHU CBA3H.
B ciy4dae noTepu aNEKTPUUIECKOTO KaHAJIA CBA3U BO BpEMS
PaboThI B UHCTPYMEHTE ONIIUOHAIBHO IIPEYCMOTPEHA
Oarapes C TAUMEPOM.

Ilocne nojayu CUTrHaJIa HA OTCOEJUHEHHE T1O
NEKTPUUIECKOMY KAHAIY CBA3U JBUTATENIb AKTUBHUPYET
MEXAHU3M OTCOEAUHEHU A, KOTOPHBII BBITTOJTHAET
pasaeneHue MTHCTPYMEHTA JAKE B YCJIOBUAX
3HAYUTEIIBHOT'O OCTATOYHOI'O HATSAKEHUA KOJIOHHBI.
HicripITaHUE UHCTPYMEHTA ITOATBEPIUIIO BO3MOXKHOCTD
€r'0 MCIOJIBb30BAHUA C TAXKEIBIMU IPUOOPAMH U
YAapPOCTOUKOCTS K JUTMHHBIM IIEP(OPATOPAM.

Ha uCnbITaHUAX UHCTPYMEHT OTCOETMHEHUA T10
NEKTPUUIECKOMY KAHAITY CBA3U NMPOJEMOHCTPUPOBAII
BBICOKHE TTOKA3aTENNU PA6OTBI B CAMBIX CJIOKHBIX
onepanuax. B OJEBbIX YCIOBUAX UHCTPYMEHT
HCIIOJIB30BAJICA KAK BTOPUYHBIN HHCTPYMEHT
OTCOEANHEHMUSA, KOTOPBIH YCIIEITHO PA0OTAJI B
ArpECCHUBHBIX YCJIOBUAX IPOBEJNEHUSA NIEP(POPALTIH.
OnHUM U3 IPOEKTOB, I7I€ IPUMEHAJICA JAHHBIN
WHCTPYMEHT, ObUI IIPOEKT, /I PEATU3ALUHA KOTOPOT'O
OBLIO IPUBJICYCHO 6 TPOU3BOACTBECHHBIX JIMHECK.
HMHCTPYMEHT OTCOEAMHEHUA CITYCKAJICA B CKBAXKUHY Ha
I'HKT BMeCTE C INIMHHOM KOMIIOHOBKOMH IlepgopaTopa
JUI pabOTHI B INIACTE C BBICOKMM COIEPKAHNUEM
CEPOBOJIOPOAA U YIVIEKHUCIJIOTO ra3a. MTHCTPpyMEHT
MO3BOJIUJI 3HAYHUTEJIBHO YMEHBIINUTD KOJTUYECTBO
CIIO, 4TO IPUBEJIO K ITOBBIIIEHUIO 3(P(PEKTUBHOCTH
npoekTa. Ha Ipyrom npoeKTe UHCTPYMEHT CITYCKAJICS B
CKB2)KUHY Ha KabeJjie BMECTE C JJIMHHON KOMIIOHOBKOM
nepdoparopa. MHCTPyMEHT IMO3BOINIJ CHU3UTD
KOJINYECTBO HEOO6XOAUMBIX CITO 1 COKpAaTUTh BDEMEHHBIE
3aTpPaThl IS 3AKA34YHKA. JJaHHbIE pabOTHI OBLIIU YCIICIITHO
BBITIOJTHEHBI 6J1ATO/1apA UCTIBITAHUAM. Hanpumep, B
paMKaX KOMIIJICKCHOT'O UCIIbITAHUWA OIS MOIICHI/IpOBaHI/IH
3260 HBIX YCJIOBUI UCITOIB30BAJIACh KOMIIOHOBKA
repgoparopa ¢ MAKCUMaJIbHO JOITYCTUMOM JJIMHOMU
6osee 36 M. B cayuae mpoomKeHUsI TAKOM TCHCHITHU
3TOT UHCTPYMEHT U3MEHUT 6yayIee nepdopauu Ha
Kabere.

VipasiisieMbll BBICOKOIIPOYHBIM MHCTPYMEHT
OTCOEIMHEHUS IO JIEKTPUUECKOMY KAHATY CBA3U
MTO3BOJISACT IPOBOAUTD CITYCK TSXKEJIBIX IIPHOOPOB U
JUIMHHBIX Iep@dopaTopos Kak Ha HKT, Tak 1 Ha kabee.
DTa BO3BMOXXHOCTb IO3BOIUT HOBLICUTH 3(P(PEKTUBHOCTD
PabOoThI CKBAXKUH, 4 TAKXKE YCTAHOBUT HOBBIE CTAHAPTHI
BBITIOJTHEHU S TTEpOPAIINU Ha KabeJIe.

MakCcHMaJIbHOE HCIIOJIb30BaHHE IIOTEHIIHAIA
JAHHBIX, IOTyY€HHBIX BO BpeMs pa0OTHI
Kpuc Mepgpu, BHP; Dropro Camc, CMU

same strength as the tool tension rating. A
stronger release device facilitates running
heavier tools on wireline, along with the
ability to run significantly longer gun strings,
which increases operational efficiency. The
release device was subjected to a rigorous
qualification program conducted to ensure
the highest safety and reliability of this
device under demanding conditions.

This technology uses a motorized
release that holds two sections together
via retractable dogs. The release device
operates using new telemetry protocols that
are combinable and segregated from other
communication schemes. An optional battery
with a preset timer provides redundant
control if electrical communication is lost
during operations.

After the electrical release signal is sent,
the motor activates the release mechanism,
enabling the device to separate, even with
significant residual tension on the toolstring.
Completion of rigorous qualification testing
was necessary to confirm performance for
the heavy load requirements and high shock
levels characteristic of long perforating
toolstrings.

The new electrical release device has
delivered flawless performance in seemingly
impossible well programs. In field cases,
the device was the optimal answer in
providing a secondary release device that is
high functioning in the harsh perforating
environment. One case presents the
completion of a project that involved the
collaboration of six product lines. The
release device was used with coiled tubing
deployment of extremely long gun strings
in a reservoir containing high H2S and CO2
content. The device enabled a significant
reduction in the number of coiled tubing
runs, which resulted in a significant increase
in operational efficiency. Another application
enabled the conveyance of large gun strings
using wireline, which reduced the number
of descents required and saved valuable
time for the operator. These well programs
were successfully completed because of
the extreme engineering qualification
achieved. For example, surface integration
testing involved a maximum allowable gun
string of more than 120 ft in a well to model
downhole exposure. If this trend continues,
it is possible that this device will change the
future of wireline perforating operations.

The new controllable electrical release
device with exceptional strength enables the
deployment of heavy tools and long guns on
both coiled tubing and wireline. This will
lead to efficiencies in well design as well
as optimization and a higher standard in
wireline perforating operations.
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B nporiecce ppesepoBanusg npo6ok Ha THKT B kabuHe
YIPABJICHUS MOXKHO YCJIBIIIATD CJIEAYIOMNE KOMAH/BL:
«CITyCK», «CTOII>, <[TIOJ/bEM», «3aKAUKa». YTO SABIAECTCSA
OCHOBOI IPUHATUS PEMIEHHUH U KAKYIO HH(POPMALTHUIO
HEOOXOIMMO OO6PAOOTATS 15l HPUHSTHS TOT'O UJIM UHOT'O
pemenus? Bo Bpems pabotsl ¢ 'HKT peructpupyercs
MHOKECTBO IAPAMETPOB, BKJIIOYASI PACXOJ, HACOCA,
JasjeHust, Bec 1 ckopoctb 'HKT. Yeniex onepanyu
3aBUCUT OT TOT'O, KAK IPOU3BOJJUTCA MHTEPIPETALIUSA ITUX
JIAHHBIX U KaK IPUHUMAIOTCS PEMIEHUSA 10 CAEAYIONUM
JEUCTBUAM. B TydiieM ciydae B KOHIIE PabOThI 3TH
JIAHHBIE APXUBUPYIOTCS B OJHY U3 MHOXKECTBA CETEBBIX
MATOK. A 4TO, ECJIU NTOCTYMNAIOMAsg MH(POPpMALU OYAET
AHAJIM3UPOBATHCA C LIEJIBIO PA3PAOOTKU ITOKA3ATENIEN
MPOU3BOAUTENBHOCTU U IOHUMAHU S, TOYEMY PE3YJIBTATHI
OBbLII UMEHHO TaKUMU? YTO, eC/In 3Ta UHPOPMAIUI
MO3BOJINT OCYIIECTBJIATD YIIPABJICHUE OYIyIIIMU
paboTramu? B AaHHOM CTAThE MPEIATAETCA ATITOPUTM,
Pa3pabOTaHHBI JIJIs1 aHAIN3A BBIITIOJTHEHHOM PA0OTHI,
KOTOPBIN NMO3BOJIAET O6PA6OTATH OOBIION, IIUPOKO
JOCTYTIHBIIN MACCHUB JAHHBIX IO (PPE3EPOBAHUIO ITPOOOK
na 'HKT.

TPHALATH JIET PA3PAOOTKH IIPOrPAMMHOIO
ob6ecmeYeHu s JIJIs1 MoaeTupoBaHusa pa6or c THKT.
HoBbie BO3MOKHOCTH

B. Atimicen, C.JIuscxy, C. Kpeiiz, Baker Hugbes,

a GE Company

PaboThI HAJT pa3pabOTKON IMAKETOB IIPOTPAMMHOTO
obecnedeHus U1 MOACINPOBAHUSA PA6OT C TMOKUMU
HACOCHO-KOMIIpeccopHbIMU Tpy6amu (I'HKT)

BEAYTCA B TEUEHUE MOCTIEAHUX TPEX AECATUIETUN JJI
TUTAHUPOBAHUA U BBINTOIHEHNHY ontepanii ¢ THKT no
BCceMy MUDY. [lepBbI€ BEPCHUH ITPOrPAMMHBIX ITPOAYKTOB HE
YYUTBIBAIM U3BMEHEHUA IAPAMETPOB BO BpeMeHU. OJJHAKO
34 [MOCIEAHUE JECATUIETUA STU IIPOTPAMMHBIE ITPOIYKTHI
MOJIYYUIA BO3MOKHOCTD YYUTBIBATD HECTAIIMOHAPHBIE
MPOLIECCHI, U3MEHSAIOMINUECS ITPH BBIIIOJTHEHUH PA6OTHL B
OyAyILIEM IUTAHUPYETCSA UCTIONB30BATb 3TU IPOLYKTHI /I
aromatusanuu pabot ¢ 'HKT. B 1aHHOI CTaThe BIIEPBLIC
MPEIIATAETCA OIUCAHUE ITUX IIPOrPAMMHBIX IIPOAYKTOB.

Pa3paboTKa KOMIIBIOTEPHOU IIPOI'PAMMBI HAYAJIACh B
Havasie 80-X IS OLICHKHU ITPOLIECCA JBUKECHUS (PIIIONIOB
Ha 3200€ U TEPMOOAPUYECKUX YCJIOBHUIH IIPU BBIIIOJIHEHNH
pa6ot ¢ THKT. Mcnionb30BaHUE MHOTI'O(DA3HBIX
PEONOTNYECKUX U (PPUKIIMOHHBIX KOPPEIALUL,
MIOJIyYEHHBIX I10 PE3YJIBTATAM JIAOOPATOPHBIX
UCCJIELOBAHUH, TIO3BOJIMIIO IIPOBEPUTD IPOTPAMMHBIN
MIPOAYKT HA COOTBETCTBHE IIPOMBICJIOBBIM JIAHHBIM
€O Bcero mupa. INosxe A1 OLEHKU BO3MOXHOCTH
pa6oTel THKT B rOpHU30OHTAIBHBIX CKBAXKUHAX U
NPEAYIIPEK/ICHNS BO3MOXHBIX OCJIOKHEHUH HA 3200¢€
MOSIBUJIUCH IPOTI'PAMMBI, IIO3BOJISIONINE IPOBOIUTH
AHAJIN3 HAT'PY30K U HAIIPSYKEHU N, IEUCTBYIOIUX HA
I'HKT. DTH 1pOrpamMMel y4UTHIBAIOT UHKJIMHOMETPUIO
CKBA’KWH, TDEHHUE, PA3MEP I'MOKOU TPYObI, IPOMUIIbL U
Marepuan craan. Cendac Hauboee pacrpOCTPAHEHEI
IIPOrPaAMMHBIE IPOJYKTbI, KOTOPbIC HE YYHUTBIBAIOT
W3MEHEHUE IAPAMETPOB B IIPOILIECCE BBITIOIHEHUS PAOOT.
OnHaKO HA MPAKTUKE 3260HHBIE YCIOBHS U3MEHSIIOTCS
B IIPOLIECCE BBIIOJIHEHUS TAKUX PAbOT, KAK IPOMBIBKA,
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Unlocking the Potential of Your Coiled
Tubing Post Job Data
Chris Murphy, BHP; Andrew Sams, CMU

"Run in hole", "stop CT", "pickup", "drop
pumps"... All common commands heard in
the control cab during a coiled tubing plug
drillout (CTDO). What drives the decision
making process and what information has
been processed to arrive at such a conclusion?
During a coiled tubing (CT) operation, many
parameters are being acquired including
pump rate, pressures, weights and speeds,
and the success of the operation relies on
how the supervisory personnel interpret
this data and advise on next steps. At the
end of the job, if lucky, this crucial data is
archived in the catacombs of the well file
on some network server. What if instead,
this information was analyzed to detail the
operation, develop performance metrics to
help understand why the results were what
they were, and ultimately provide guidance
for future operations? This paper discusses
an algorithm developed to support analysis
and a philosophy of job review that has been
utilized to robustly process a rich, continuous
and widely available CTDO data set.

30 Years of Continuous Coiled Tubing
Modeling Software Development
and Field Applications Creating New
Capabilities

Aitken W.A. H,, Livescu S., Craig S., Baker
Hughes, a GE Company

During the last three decades a coiled
tubing (CT) modeling software package
has been continuously developed to assist
in the planning and executing of global CT
operations. The first models were steady-
state. In the past decade these models have
been extended to consider transient effects
of operations as they are executed. These
models will also be used in the not-so-
distant future to automate CT operations.
In this paper, a review of all these models is
presented for the first time.

The development of a computer program
was initiated in the early 1980s to help
understand the downhole flow and pressure
conditions during CT operations. Utilizing
multi-phase rheological and frictional
correlations obtained from laboratory
flow loop testing, the CT flow model was
extensively validated against global field
data. Later, CT force and stress analysis
models, considering such effects as the
specific well geometry, mechanical friction,
CT size, shape and material strength, were
developed to predict lateral reach and assist
in preventing downhole CT failures. While



OCBOEHUE, CTUMYJIALNSA, IEMEHTHPOBAHUE, OYypEHHE HA
JEIPEeCCUU HA A30TUPOBAHHOM JXKUIKOCTU. 34 IIOCJIEAHUE
JECATUIETHS IPOTPAMMHBIE TPOAYKTHI IOy YN
BO3MOXHOCTDb YYUTBIBATH IIEPEXOAHDIE IIPOLIECCHI HA
CTaUAX IJIAHUPOBAHUS 1 BBIIIOJIHEHUS PA6OTEL bosee
TOT'O, HOSIBJIEHUE TEXHOJIOTUHU TesleMeTpuu Ha THKT
MO3BOJISIET COOUPATDH 300U HBIE JAHHBIE B PEXKHUME
PEAILHOI'O BDEMEHH U UCIIOIb30BATh IIPOI'PAMMHBIE
OPOAYKTEL, yYUTBIBAIOMUE H3MEHEHUE ITUX JAHHBIX,
JUIS ONITUMHU3AI N ONIEPAIIUH, TAKUM OOPA30M MOBBIIIAS
3(PHEKTUBHOCTD U 6€30I1ACHOCTD PAOOTHL

Briepsbl€e B JaHHOIM CTATHE IIPEAJIATAETCA OIIUCAHUE
MIPOrPAMMHBIX IPOAYKTOB, YU TBIBAIOIINUX U HE
YUYUTBIBAIOMUX U3MEHEHUE 3260MHBIX TAPAMETPOB.

B cTarbe onuchIBAETCA KAXKABIH IPOAYKT U €TI0
NpUMEHEHME 32 TocaeaHue 30 eT. TakKe B CTaThe
MNPEICTABIECHBI PE3YIBTATEI OOOCHOBAHUSA COOTBETCTBUA
MPOrPAMMHOIO OOECTIEYEHUS TPOMBICIIOBBIM

U J1260PATOPHBIM JJAHHBIM. [IJ1 TIEMOHCTPAIUH
MEPEXOAHBIX ITPOLIECCOB IIPH BBITIOJIHEHHUH PA6OT C
I'HKT 1 npenMyIeCcTB UCIOIb30BAHUA IIPOTPAMMHOTO
06€eCIeYeH s, YIUTBIBAIOMIETO 3THU IEPEXOJHBIE
IIPOLIECCHI, HA ITANAX IPEABAPUTEIBHOI'O IIJIAHUPOBAHNA
U BBINTOJIHEHUA PAOOT B CTATHE IPUBEJEHO OITUCAHUE
KOHKPETHBIX IIPOMBICJIOBBIX IIPUMEPOB.

B cTaTbe OnrcaH MUPOBOI OIBIT Pa3Pa6OTKHA
MPOrPAMMHOIO OOECTIEYEHUA JJ11 MOJEIUPOBAHUA PAOOT C
I'HKT 32 30 s1eT. MareMaTu4eCcKyo MO/IEIb U NTH(POPMAIIHIO
O IOATBEPKIEHUN COOTBETCTBUSA IPOIPAMMHBIX
MPOAYKTOB IIPOMBICJIOBBIM U JIAOOPATOPHBIM JJAHHBIM
MOYKHO HAUTH B CITMCKE JINTEPATYPHL. B CTaThe ONMNCAHBI
KOHKPETHBIE IIPOMBICIOBBIE NPUMEPHL Ha JAaHHBII MOMEHT
H4 [TI002JIBHOM YPOBHE HAOIIOJAETCSI HEXBATKA OIIBITHBIX
unxeHepos 'HKT, noaTomy pa3zpaboTka IpOrpaMMHOIO
obecrnedeHus JJ1s1 TOBBIIEHU S 3(P(PEKTUBHOCTH ONlEPALN
ABJIAETCA AKTYAJIbBHOM 3a1a4€EN.

HoBBI¥ yPOBEHD AKKYMYJIATOPOB JJIA
IHEPrOEMKHX 3200 HBIX HHCTPYMEHTOB
/1. Ceaypa, 3. Dpron, Schlumberger

TpaauiIMOHHBIE 3200MHBIE AKKYMYJISITODBI,
NPEIHA3HAYEHHBIE I MAJIOT'O HAMIPS KEHNUA/TOKA,

HE MOI'YT OO€ECIIEYUTh TPEOYEMYIO MOLTHOCTb, KOTZA
peub uaeT 06 UHCTPYMEHTAX, IPEAHA3HAYEHHBIX

JULA ONIEKTPUYECTBA, TOJBEAEHHOI'O C IIOMOIIBIO
Kabesst. BeICOKast MOITHOCTB, ITOTPEG/IsieMast 3STUMU
WHCTPYMEHTAMH, TPEGYET TOUYHOT'O OIIPEAEIIEHUA
TAKUX ITAPAMETPOB, KAK CHUJIA TOK4, BEIMYMHA CKAYKOB
HATIPAXKEHUA, EMKOCTDb AKKyMYJIATOPA IIPU PA3JIMYHBIX
HArPy3KaxX U TEMIIEPATYPAX.

J1J1s1 TOBBIIIEHU ST BXOZHOT'O HAIIPSIKEHUS
aKKyMyHHTOprIﬁ HUCTOYHUK ITUTAHUA I QHCPTOCMKHUX
3a00MHBIX MHCTPYMEHTOB BKJIIOUAET TPU 6JIOKA HaTapel,
COEJIMHSIEMBIX TIOCJIEIOBATE/IBHO, C BOZMOXHOCTBIO
HCIIOJIb30BAHUS TPEX JONOJIHUTEIBHBIX GJIOKOB,
COEJIMHSIEMBIX 1APAJIIEIBHO, /111 YBEJIMYECHUS CUJIBI TOKA.
J1s1 onipeiesIEeHNs XapaKTEPUCTUK JIMTUEBON 6aTapen
IIpY pa3HbIX Temreparypax (75 °C, 100 °C, u 150 °C) 6pu1u
MIPOBEJIEHBI UCIILITAHUA AKKYMYJIATOPA C 48-10 6/I0KaMU
Oaraperi Ipu CUJIe TOKA BeIIIE 1 A. B cTaTbe Takxe
NPEACTABICHO ONTUCAHUE 3JIEKTPOHHOM YaCTU

the most common and simplest approach
within the industry is still to use steady-
state models, in practice, the downhole
conditions during CT operations, such as
well cleaning, well unloading, well control,
stimulation, cementing, underbalanced
drilling with nitrified fluid, etc., are transient.
Consequently, the steady-state models have
been extended to account for downhole
transient effects at the pre-planning and
execution stages of CT operations. In
addition, with the advent of the state-of-
the-art CT telemetry systems, it is possible
to acquire the downhole data in real time
and use the transient CT software model

to automate and optimize CT operations,
increasing their safety and efficiency.

A review is presented for the first time
about the steady-state and transient models
included in the CT software model, with
details about each model and how they
performed during 30 years of operations.
Results and discussions regarding the
extensive validation of the software against
laboratory and field data are also presented.
Several field cases from around the world
help illustrate the transient nature of CT
operations and the benefits of using the
transient simulation in the pre-planning and
execution stages of these operations.

The paper presents the results from
30 years of global experience with the
CT modeling software program. The
mathematical models, validation against
laboratory and field data, verification against
other models available in literature, and
case histories are described. The current
trends within the industry are leading to a
shortage of experienced CT field engineers,
so the use of CT software models to increase
the efficiency, compliance and safety of CT
operations has never been as important as
now.

Redefining Battery Operation for
High-Power Downhole Tools
Segura ], Erkol Z., Schlumberger

The use of conventional downhole
batteries, which are intended for low voltage/
current, faces hurdles when it comes to
operating tools designed for surface power
provided through a cable. The high power
consumed by some of these tools requires
careful characterization of parameters such
as current, transients, and battery capacity at
different loads and temperatures.

The battery power tool developed for
high-power tools uses three battery packs,
here used in series, to boost input voltage,
with a provision to use three additional
packs in parallel for additional current.
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AKKYMYJIATOPA, UCIIOIb3YEMOM 1715 TIOBBIIIEHU S
HanpsikeHus 10 200 B, Heo6xouMoro J1Jist ipudbopa
UMITYJIbCHOI'O HEUTPOHHOT'O KAPOTAXKA.

B pesynbrare 6612 pa3dpaboTaHa CUCTEMA, KOTOPAs
MOKET OOECIIEYUTb EMKOCTD 20 A™d 11 6011ee 10 9acoB
HEMPEPBIBHOIM IKCILTYATALIMU IPUOOPOB UMITYJILCHOT'O
HEUTPOHHOI'O KAPOTAXKA. TaKKe JaHHAS CUCTEMA
06€ECIEYNBAET BPEMS PAOOTHI TPAAUIIMOHHBIX IPHOOPOB
Kaporaza 6osnee yeM 100 yacoB. CucTeMa TakKe O3BOJIET
UCIOJIb30BATH B IIOJIEBBIX YCIOBUAX IPOrPAMMHOE
06€eCIIEYeHHE IJ151 OLIEHKU BDEMEHHU PAOOTHI AKKyMYJIATOPA
HAa KOHKPETHOH CKBAKMHO-OIepanuu. [IpenmyiecTsa
JIAHHOI CUCTEMBI TOATBEPKAECHBI PE3YIBTATAMHU
[OJIEBBIX UCIIBITAHUH, IIPOBOAMMBIX HaunHas ¢ 2014
roza. IlpuBeieHb! IPUMEPHI YCIIEITHOTO TPUMEHEH U
AKKYMYJIATOPA HA MECTOPOXKAEHUAX CayJOBCKON ApaBUH,
Kownro, 'a6oHa.

CEKLLUS 3. BHYyTPUCKBa)XXKMHHbIe paboTbl
C NMOMOLLbIO dNIeKTPNYecKoro Kabens
U KaHaTHOM TeXHUKN

B maHHOM cexk1yy peCcTaBIEHbI JOKIA/bI IO
pa3pabOoTKe TEXHOJIOTUI IO CITYCKY IPUOOPOB U
OIBITY BBIIIOJIHEHU JIOBUWIBHBIX PAOOT. JIOK/Ia YUK
NPENCTABUIIMN NPEZEHTALINHN 110 PEATIBHBIM OCJIOKHEHUAM,
C KOTOPBIMH KOMITAHHWH CTAJIKMBAIOTCA HA CKBAKUHE,
U TEXHUYECKUM PEMIEHUAM C IPUMEHEHUEM
ANEKTPUUCCKOTO KAOEIs1, TPOCA M KAHATA /151 YCIIEIITHOT'O
pEIIEHNs ITIOCTABICHHDBIX 33/1a4 KaK HA BHYTPEHHEM, TAK U
H4 MEX/IYHAPOJHOM PBIHKAX.

KaHaTHBIE pA60THI C HHHOBAITHOHHBIM
PATHOYIACTOTHHIM IEPETATIUKOM: AHATHU3
MPAKTHIECKHX IIPHMEPOB HA MECTOPOKICHHUH
Kymapyk-Pusep: Hopt-Cioy1r, AJIsicKa

D. Xunu, K. Tettnop, Halliburion; T: Bu3, ConocoPbillips

MecropoxaeHue Kynapyk-Pusep B pernone Hopr-
CJ10y11 Ha AJISACKE SIBJISETCA 3PEJIBIM MECTOPOXKACHUEM,

HAa KOTOPOM OCYHIECTBIAETCA MHOXKECTBO
BHYTPUCKBA)KUHHBIX PA0OT I IOAAECPKAHUS YPOBHS
JI06BIY . [TpY TAKOM OOJIBIIIOM KOJITUYECTBE CKBAKUH, KAK
Ha MeCTOpOXAeHUU Kynapyk-Pusep, BHYTPUCKBAKUHHBIE
PabOoTHI AOJKHBL ObITh A(P(PEKTUBHBIMH, U TPAAUIIUOHHBIE
TEXHOJIOTUU KAHATHBIX PA60T U PA0OT C ATEKTPUYECKUM
Ka0eJIeEM CTAIKUBAIOTCS C OCIOXKHEHUAMU. OCHOBHOM
IPOOIEMOH ABIIETCSA OOIBIIOE KOJIMYECTBO MOHTAXKEN

U IEMOHTAKEN OO0OPYIOBAHUS JIJIS1 BBIIIOJIHEHU ST OJTHOU
onepanyy. OFHAKO €lIe OJTHOU IPOOIEMOU ABISCTCS
NoAJEPKAHUE PA6OTOCIIOCOOHOCTH OOOPYAOBAHHSA B
pErMOHE HU3KUX TeMIIEPATyp. Eme ogHOM 0CO6EHHOCTHIO
3TOTI'O MECTOPOXKACHUA ABIAECTCA OOJIBIIOE KOJIMYECTBO
CKBAXUH C AC(PAJIBTO-CMOJIUCTBIMHU U MTAPA(PUHOBBIMHU
omnoxeHusamu (ACIIO).

TeXHONMOrus KAHATHBIX PAbOT C Iiepeiadeii 3a60MHBIX
JIAaHHBIX ObL/Ia YCIEITHO OIIPOOOBAHA HA MECTOPOXKCHUN
Kynapyxk-Pusep, 3Ta TEXHOIOIMs Oblj1a OITMCAHA B
NpeRbIAYINUX CTAThAX (Wiese, 2015). BO3MOXHOCTD
MOHUTOPUHI'A ITTYOUHBL B PEXKUME PEAIBHOI'O BDEMEHHU
C IOMOIIBIO JIOKATOPA MY(PT U JJOIIOJIHUTEIBHOI'O
npU60OpPaA raMMa-KapPOTAXKA ABJISAETCA HOBBIM CJIOBOM B
TOBBIIIECHUN 3(PPEKTUBHOCTU KAHATHBIX PA6OT U paboT

56 Ne 2 (064) Viomn,/June 2018

Battery characterization efforts at currents
higher than 1 A were performed at different
temperatures (75 °C, 100 °C, and 150 °C)

to explore the behavior of lithium battery
chemistry, with a total of 48 battery packs
tested. The electronics design to boost
battery voltage up to 200 V to support a
pulsed neutron tool is also presented.

The result of this engineering effort is a
system that can provide more than 20 Ah
of power and enables more than 10 hours
of continuous operation of pulsed neutron
tools. It also allows more than 100 hours
of operation of conventional production
logging tools. A tool planner software is
provided for the field users to estimate the
battery operation time for a specific job.
Those benefits are illustrated by the field
deployment results of this solution since
2014, with examples of successful operations
in the Kingdom of Saudi Arabia, the Congo,
and Gabon.

SESSION 3. Electric Wireline, Slick and
Braided Line Applications

This session emphasizes technology
developments in conveyance and tools along
with case studies of operational methods
and fishing operations. Speakers will present
on real well issues and solutions utilizing
electric, slick, and braided line to create
successful outcomes in both domestic and
international operations.

Digital Slickline Using a Novel RF
Transceiver: Case Studies in Kuparuk
River: North Slope, Alaska

Heaney FM., Taylor C., Halliburton; Wiese T,
ConocoPbillips

The Kuparuk River unit (KRU) on the
North Slope of Alaska is a maturing asset
providing a variety of well intervention
opportunities necessary to maintain
production. Because of the high well count,
interventions need to be efficient, and the
traditional slickline and electrical line model
are being challenged. The primary concern
is the multiple rig ups and rig downs to
complete the scope of work, but there are
also local concerns, such as maintaining
a workable equipment schedule in a cold-
weather region. Another unique feature of
the KRU is that many of the wells have scale
deposits.

Digital slickline (DSL) has been successfully
used in the KRU and was highlighted in
previous papers (Wiese 2015). The ability
to have real-time depth correlation with
a casing collar locator (CCL) and optional
gamma ray (GR) during slickline runs
and completing the traditional electric



C MCIIOJIb30BAHUEM 3JIEKTPUYECKOTO Ka6es (YyCTAaHOBKA
nakepa, nepdopanys u Jp.). Panee MOHUTOPHHT 3a00HHBIX
JIAHHBIX B PEAJIBHOM BPDEMEHHU CTAJIKMUBAJICS C IPOOIEMON
06pPa30BAHUS U3OBITOYHOI'O O6'bEMA OTIOKEHUH B
HEKOTOPBIX YYACTKAX CKBAKUHBL [IJIs1 PEMIEHUS 9TOU
IpOO6JIEMEI ObLT Pa3pabOTAH HOBBII IPOTOKOJ NEPEAAYN
JAHHBIX, KOTOPBIX UCHOIB3YET PAAUOYACTOTHYIO AHTEHHY
JUIS TIEPENAYU CUTHAJIA B OJHOM HAIIPABIEHUHU C IOMOIIBIO
TpOCa. B paMKax 3TOI TEXHOJIOTUH KOPITYC IpUOOpa

HE HYKHO COEIMHSATD C KOJIOHHOI TPYO A1 IEPEaun
CUTHAJIA.

B 2017 roay 66110 BbITIONIHEHO 6071€e€e 400 CIIO ¢
repeaaden JaHHbIX 110 TAKOMY THILY. BEIIIOJIHEHHbIE
PabOoTHI BKIIOYAIOT B CEOs U3BJIEYEHUE U 3AMEHY
rasjauTHBIX KIAMTAHOB, JOBUJIBHBIX ITAKEPOB, TOPIIEN,
nep@doOpPaTOPOB, YCTAHOBKY IAKEPOB M PEMOHTHBIX THJIb3.
CnenyeT OTMETUTD, YTO CPEAU BCEX KAHATHBIX PA0OT
C mepe/1aveii 3a60MHBIX AAHHBIX TPUMEPHO 60% 3TO
KaHATHBIE PA6OTHI C siccamu, 2 40% — pabOoTHI IO 3aMEHE
O60PYIOBAHUS C IPUMEHEHHUEM AJIEKTPUYECKOT'O KAO€EIS.
Takas TEHJIEHIIMA ITO3BOJIAET CYAUTh O TOM, YTO XOPOIIO
3aPEKOMEH/IOBABIIAS CEOSI TEXHOJIOTUSI MOXKET OBITh
HCIIOJIb30BAHA 1 JAJIBIIE 15 HOAJEPKAHUSA BBICOKOM
3P HEKTUBHOCTH.

IIpuMep BHINTOJTHEHHSA CIO0KHBIX JTIOBHIbHBIX
PaGOT IO U3BIECYECHHIO TAKEIOT'O ABAPUMTHOTO
HHCTPYMEHTA B YCJIOBHAX BBICOKHX JJABJI€HHH C
HCIIOJIb30BAHHEM Ka0exa, kKanara u THKT

2. Xappuc, P.36umoscku, A. Janzxaiimep, Saudi Aramcoy
JI. Beobep, H. Cemxu, Halliburion

B mannoOM cTaThe ONncaH NpuMep yCIENHOTO
BBITIOJIHEHU CJIOKHBIX JIOBUJIBHBIX PA6OT IO U3BJIEYEHHIO
TAKEJIOTO ABAPHUIHOI'O MHCTPYMEHTA B YCIIOBUAX BBICOKUX
JIABJIEHU B BLICOKOCEPHUCTOU I'a30BOI CKBAKHE
B CayioBCKOM ApaBuu. MylnbTHAUCITUTITIMHAPHBIA
POEKT BKJIIOYAJ B CEOS1 BHYTPUCKBAKMHHBIE PAOOTHI C
HCIIOJIb30BAHHEM TPOCA, PA3JIMYHBIX PA3MEPOB KAHATOB U
I'HKT.

B crarbe onrcanbsl NOAPOOHOCTH INIAHUPOBAHUS,
MO/IC/IMPOBAHUS U BBIIIOJIHEHUS PAOOTHI. TAKXKE B CTATHE
O6CYK/IAI0TCA TEXHOJIOIMH KOHTPOJIA 32 CKBAKMHOM U
COOTBETCTBUE BEICOKMM OIIEPALTMOHHBIM CTAHIAPTAM
HE@TEra30B0M OTPACIU. B cTaThe y1e/ICHO BHUMAHUE
PHCKAM U CTPATETUHU I10 UX CHUKEHUTO. KOMITJIEKCHBIH
IIPOEKT BKJIIOYAJI B CEOS JIOBUJIBHBIE PAOOTHI 11O
U3BJICYCHUIO PA6OTAIOMIEIO IEPPHOPATOPA B KOMIIIEKTE C
IIPOOKOM, KOTOPBIE ObLJIN OCTABJIEHBI B XBOCTOBUKE I1OCJIE
OCEYKHU B3PbIBA IIPH YCTAHOBKE ITPOOKU. PAGOTHI ObLIIN
OCJIO’KHEHBI HAJIMYHUEM PACCEYEHHOTI'O AJIEKTPUYECKOTO
Ka6eJ1sd HaJl ABAPUITHBIM UHCTPYMEHTOM.

J17151 BBITIOJIHEHU S PA60T ObLIIM 33/ICHCTBOBAHBI CAMBIC
IIOCJIEAHUE PA3PAOOTKH B OOIACTU JIOBUJIBHBIX PA0OT 11O
H3BJICYEHUIO TSXKEJIBIX ABAPUITHBIX MHCTPYMEHTOB. Takske
HEMAJIOBAKHBIM ACIIEKTOM SIBJISIETCS UHTETPUPOBAHHBIN
TIOIXO/1 K BBITIOJTHEHHIO CJIOKHBIX JIOBUJIBHBIX PA60OT
C COBJIIOICHUEM BCEX HOPM OE€30I1ACHOCTH IIPH
IKCILIYATALMU MHOI'OY POBHEBOM YCTBEBOM IIJIOMAIKU
Y HECKOJIBKUX TTO/BEMHBIX KPAHOB, C IIJTAHUPOBAHUEM
I'PY30IO/bEMHBIX PAOOT U OIIEPAITHI 10 U3BICUYCHUIO
Ka6ess 1 paboTaIoniero nepgoparopa,

line services (i.e., packer set, perforating,
etc) is a game changer that dramatically
helps improve intervention efficiency. A
previous challenge was maintaining real-
time communications in areas where there
is excess scale buildup. To circumvent this
issue, a new protocol was developed using
a radio frequency (RF) antenna to provide
half duplex communications with a coated
slickline. This methodology doesnot require
the tool housing to contact the tubular to
complete the signal transmission.

In 2017, more than 400 digital subscriber
line (DSL) runs covering a wide variety
of tasks were successfully completed,
including removing and replacing gas-
lift valves, fishing packers, string shots,
perforating, setting packers, and patches. An
interesting result of the KRU digital slickline
interventions was that approximately 60% of
the runs were slickline centric involving jars
and 40% were considered e-line replacement
services. This trend suggests that a successful
product should be able to complete all
typical slickline runs to maintain the
efficiency advantage.

Case Study of a Complex, Heavy-
Duty, High-Pressure Fishing Job Using
Wireline, Slick Line and Coiled Tubing
Intervention

Harris Anthony, Zbitowsky Ron, Dughaitber
Abdullab, Saudi Aramco; Webber Lionel, Sethi
Neerayj, Halliburton

This paper is a case study of a successful,
complex, high-pressure, and heavy-duty
fishing job on a live sour gas well in Saudi
Arabia. The multidisciplinary effort involved
braided line, various sizes of slick line and
coiled tubing (CT) intervention.

The paper examines details of the job
planning and design as well as the job
execution. The well control philosophy
and compliance to some of the highest
operational standards in the industry will
be discussed along with the associated risk
and mitigation strategy. This multifaceted
job involved fishing a live perforating gun
and plug assembly, which was stuck in the
liner following a misfire while attempting
to set the plug. The fishing job was further
complicated due to the presence of a parted
section of electric line on top of the original
fish.

Recent developments in heavy-duty
fishing operations were incorporated into
the intervention process. Equally important
is the integrated approach used for this
complex fishing job with special safety
procedures put in place for the use of
multilevel scaffolding, multiple cranes, lifting
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TEXHOJIOI'MU

C COCTABJIEHUEM IIJIAHOB JIMKBU/JAIIUH ABAPUI U
KOHTPOJIEM IPOTUBOBLIOPOCOBOIO OOOPYIOBAHMUSL

B cTaTbhe TaKXKe ONUCBIBAIOTCS CJIC/IAHHBIE TTO
pE3YIbTATAM PAOOT BBIBOABL YCHENTHOE BBITTOTHEHUE
CJIOKHBIX JIOBUWIBHBIX PA6OT MO U3BIECUYECHUIO TKETIOTO
ABAPHUIHOI'O MHCTPYMEHTA MTO3BOJIUIIO PACHIUPUTD
TPaHUIIbl BHYTPUCKBAKMHHBIX PAOOT 6€3 UCIIOJIb30BAHUS
OypOBOH YCTAHOBKH, TOBBICUIIO 3(PPEKTUBHOCTD PAOOT U
OTKPBLIO HOBBIE BO3MOXKHOCTH JIJISI IPUMEHEHUS JJAHHOM
TEXHOJIOTUH, KOTOPAas PAHHEE MIPHUMEHSIIACH TOIBKO C
npusJiedyeHreM ycraHoBKH KPC.

BeInpsaMIIEHHE IOBPEKAECHHBIX 3JIEMEHTOB
KOMIIOHOBKH 3AKAHYHUBAHHA C IIOMOIIBIO
IEKTPHIECKOI'0O KaOeIs II03BO/IAE€T BOCCTAHOBUTD
JOCTYII B CKBAKHHY H IIPOBOAHUTH JaIbHEHIIIHE
BHYTPHCKBAKHHHBIE PA0OTHI II0 BOCCTAHOBJIECHHIO
JOOBIYH B 3aITyIICHHBIX CKBAKHHAX

C. Mypuu, A.Iponrepoo, P. Xancen, O. Mazmyccen, ALTUS
Intervention; M. Tynzecsux, JI. Xapcaxep, Statoil

HeKOTOpPBIE CKBAYKUHBI 3AIVIYIIEHBI U3-32 TIOBPEXKACHUSA
3JIEMEHTOB KOMIIOHOBKHY 3aKAHYUBAHUA, KOTOPBIE
MOPENATCTBYIOT JOOBIYE U MEMIAIOT MIPOBEJIEHHIO IIPOMBIBKH
CKBAKUHBL 32494CTYIO MPOLIECC U3BIEYEHH I KOMIIOHOBKH
3aKAHYMBAHUSA HECET B C€6€ PUCKU C TOYKH 3PEHUSA
CJIO’KHOCTH PabOThI, HAHECEHU yIIepOa OKPY>KAIOIICH
CpeAe U yXYAIIEHU (PUIBTPALUOHHBIX XaPAKTEPUCTUK
PU3A00MHON 30HBL. TaKKe 3TOT IIPOLIECC TPEOYET
OOMNBIINX 3aTPAT PECYPCOB U BDEMEHMU. BeIIpsAMIIEHUE
3JIEMEHTOB KOMIIOHOBKH 3aKAHYUBAHUSA C IIOMOIIBIO
JIETKOT'O, HO 9(p(PEKTUBHOI'O TEXHUYECKOI'O PEMICHH S
MO3BOJIAET BO3OOHOBUTD JOOBIUY U3 TAKUX CKBAXKIH.

B 1aHHOM CTAThE ONUCBIBAETCA PA3PAOOTKA
PAaCIIMPUTEIS], KOTOPBIN CITYCKAETCS B CKBAXKUHY BMECTE
C 3JIEKTPOTUPABINYECKUM MEXAHUYECKUM ITIOPITHEBBIM
UHCTPYMEHTOM Ha JIEKTPUUECKOM Kabene. [Ipocras,

HO BBICOKO?(D(PEKTHBHAS KOHCTPYKLMS PACIIUPUTEIIS
MO3BOJISIET YBEJIUUYUTD OCEBOE YCUJINE, OKA3bIBAEMOE
TIOPIIHEBBIM UHCTPYMEHTOM, JJI51 TAKOT'O PAIUAJIBHOT'O
PAaCIIMPEHMUS, KOTOPOE IO3BOJISICT BBIIIPSMUTD JE(DEKT B
KOMIIOHOBKE 3aKaHYMBAHU . O4YEHb BA’KHO IPOU3BOAUTD
TOYHOE U3MEPEHUE, KOHTPOJIb CTEIICHU PACIIUPEHMS

U OK43bIBAEMOI'0O PAAHUATIBHOI'O YCHUJIHS 1J151 TOT'O,

4TOOBI IPEAOTBPATUTH BO3MOKHOE ITOBPEXKICHUE
BBIIIPSIMIISIEMOI'O JIEMEHTA U IPYTUX JIEMEHTOB
KOMIIOHOBKHU 3aKAHYMBAHMUSL.

Takast 3a60MHAs1 KOMIIOHOBKA C (DYHKIIUEH KOHTPOJIS
U BBIBE/ICHUSI HA 9KPAH KJIIOYEBBIX [1APAMETPOB IIPUO6OPA
ITO3BOJIMJIA BBIIIOJIHUTD BBICOKOTOYHOE PACIIMPEHNE C
OOJIBIIMM PN AJIBHBIM YCUJIUEM B JIBYX CKBA’KHMHAX HA
33/JAHHOM ITTyOMHE C HIOBTOPHBIM UCTIOIB30BAHHUEM TIO
BCEMY YUACTKY C IIOBPEXKACHHBIMU 37IEMEHTAMHU. Taxoke
IS HO/ITBCp}KJI@HI/IH BbIHpHMH@HI/IH HOBp@)K/ICHHbIX
JIEMEHTOB CPA3Y ITOC/IE PA6OTHI ObLIIO IPOBEJEHO
aOJIOHUPOBAHMUE. B 060UX C1y4dasx padoTa HO3BOINIIA
HUCKJIIOYNUTDH HEOOXOMMOCTD TPOBEACHUS JOPOTOCTOSINECH
Y pPUCKOBAHHOM OIIEPAIINH 110 U3BICYECHHUIO KOMIIOHOBKU
3aKaHYNBaHU. Pa60Ta ObUIA TPOBEICHA O€3 OCIOKHEHU
32 HECKOJIBKO Y4COB, YTO ITO3BOINIIO C ITIOMOIIBIO
MOCJIEIVIONINX BHYTPHUCKBAKUHHBIX PA0OOT CHOBA BHIBECTU
CKBXHUHY HA PEKHUM C BBICOKMMM ITOKA32TEISIMU JIOOBIY L.
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plans, wire and live gun retrieval procedures,
contingency plans and multipurpose
pressure control equipment (PCE).

Lessons learned will also be presented in
the paper. This successful heavy-duty fishing
operation has helped push the boundaries
of rigless well intervention, improved
operational efficiency and opened up
additional opportunities for this technology
that previously required the deployment of a
workover rig or snubbing unit.

Electric Line Deployed In-Well
Rectification of Damaged Completion
Components Re-Enables Well Access
and Subsequent Intervention,
Reinstating Production of Shut-In Wells

Murchie SW, GrOnner@d A., Hansen R.,
Magnussen O.E., ALTUS Intervention;
Tungesvik M., Harsaker L., Statoil

There are wells shut in because of damaged
completion components which hinder their
production control or integrity, or prevent
a remedial intervention from being carried
out. Often, the option to pull the completion
has inherent risks from an operational,
environmental and/or reservoir damage
perspective and require extensive resources
and time to execute. Rectifying completion
component damage through a light but
effective in-well intervention solution
offers highly valuable options to reinstate
production from such wells.

This paper will discuss the rapid
engineering development of an expander
tool run in conjunction with an electric
line deployed electrohydraulic mechanical
stroker tool. Through a simple but highly-
effective design, an expander tool was
engineered to harness and magnify the
axial force delivered by the stroker to
generate a radial expansion with a force
magnitude sufficient to prize out a defectin a
completion component. Critical to the design
was a precise measurement and control of
the expansion extent and the radial force
exerted, so the component in question and
the other components of the completion
were not damaged.

This toolstring combination, coupled
with real-time control and surface readout
of key tool parameters, enabled a precise
and measured high-magnitude expansion
capability to be deployed in two different
wells with ease, at pinpoint depth, and
applied repeatedly across the length of
the defect it was addressing. Furthermore,
immediate validation of the repair was
available through a drift verification pass.

In both cases the in-well repair operation
eliminated the need for a high cost, high risk



Pa3paboTKa JAHHOT'O PUOGOPA IBJISETCI TPUMEPOM
GBICTPOr'O PEArUPOBAHUS MH)KEHEPHOT'O OT/IE A HA 3AITPOC
3aKA34YHMKA 1O PEIICHUIO TPOGJIEMBI C IIOBPEK/IEHHBIM
3JIEMEHTOM KOMITOHOBKH 3aKAHYMBAHUSL. B pe3ynbrare
6bLIa IPOBE/ICHA TIEPBAsi PA60TA IO CYCKY PACIIUPHUTEIS
Ha 3JIEKTPUYECKOM KaGerte, KOTOpast GblIa IO JOCTOUHCTBY
OIICHEHA 3aKA3YNKOM.

Omnepanui ¢ KabejaeM — KOMILUIEKCHASI CHCTEMA
YIIPABJIC€HHUA PUCKAMHA
X. Kacmuano, Baker Hughes; A. Xatizyo, NOV

BOMBIIMHCTBO aBAPUI U MHITUJIEHTOB IIPU ONEPALTUAX
C KabeJIeM IPOUCXOJAT B PE3YJIBTATE HEMPABUIBHOTO
noa60pa 160 HEKOPPEKTHOM IKCIUIYATAIIUH HA3EMHOI'O
ob6opynoBaHus. [IpuMepaMu TAKUX UHITUJEHTOB MOTYT
ABJIATHCS: IPEBBIIEHUE MAKCHMAJIBHO JJOITYCTUMOT'O
YCHUJIUS HATSDKEHUS HA 9JIEMEHTAX HA3€EMHOT'O
060pYAOBAHUS, UCIIOIB30BAHUE JIEOEJOK, KOTOPBIE
HE MOT'YT OOECTIEYUTD HATKEHUE, TPEOYEMOE JIJIS
U3BJICYEHM TSKEJIBIX KOMIIOHOBOK B INTYOOKHX U
UCKPUBJIEHHBIX CKBAXKUHAX.

Pa3nmuyHbIe THCTPYMEHTBI M IPOIPAMMHOE
obecIiedeHHE 151 MOJIETUPOBAHM A, UCTIONIb3YEMBIE [T
TUTAHUPOBAHUSA IPOBOJUMBIX OIIEPAIINIA, COCPENOTOYEHBI
HA PUCKAX U YCIIOBUAX, B KOTOPBIX OYAYT pabOTaTh
CKBaKWUHHBIE THCTPYMEHTHI U Kabenn. OHU HE
BKJIIOYAIOT TOYHYIO OLIEHKY IPUMEHUMOCTH BEIOPAHHOTO
HA3E€MHOTI'O OO0PYAOBAHNA U IPUHITUIIOB PAOOTEHI C 9TUM
OBOPYIOBAHUEM.

B gannoM crarbe peacTaBieH PE3YIbTaT BHEAPEHU
KOMIUIEKCA OLIEHKH HA3EMHOI'O OOOPYIOBAHUA B
HOMYJIAPHBIN IPOAYKT I/ MOJAEIUPOBAHUA HATPY30K
Py padoTe € KabesieM. B 3TOM KOMIUIEKCE IPEICTABIEH
KOMIIJIEKT HA3EMHOTI'O OOOPYAOBAHUS, KOTOPBIH BKIIOYACT
B cebs1: Kabeib, 1eOeIKY, OapadaH A1 Kabeis, ey U
KaHATBI, DPOJINKH OJIOKA, JATYHUKHU BECA, IKOPHBI IIITIITb
J1IE6EKU 1 OCHACTKY JUJISI KPEILJIEHUS OOOPY/JOBAHYS.

B cTaThe TaKKe IPEACTABICHBI JOCTONHCTBA
KOJINYECTBCHHOT'O NTPE/ICTABICHUS MEXaHIYCCKOM
MOITHOCTH U KPYTSIIEI'O MOMEHTA JIEO6E/IKU B 3aBUCHMOCTHU
OT HATSIKEHUS U CKOPOCTH, PACCYUTAHHBIX 110 BCEH
[JIyOMHE CKBA’KMHBI B CTAH/IAPTHBIX YCIIOBUAX U YCIIOBUSX
MIPUXBATA.

Vcriomp30BaHUE IAHHBIX UHCTPYMEHTOB C
IIPOTrPAMMHBIM OOECIICYEHUEM [IJIsI PACYETA HATPY3O0K,
BKJIIOUAsI OIICHKY IPUMEHHUMOCTH HA3EMHOT'O
O60PYIOBAHUSA U TEXHUYECKUX PELICHUM, IPUOOPETAET
e1rie GOJIBINEE 3HAYCHHE B YCIIOBHUSX JITMHHBIX U/HJIN
HUCKPUBJICHHBIX CKBAXKMHAX. [IpHMEHEHNE CTAHAAPTHOTO
HA3€MHOI'0O O60PY/IOBAHUS /IJISI TAKUX TUIIOB CKBAKUH
MOKET MOBJICYD 32 COOOH SKCILTYATAITMOHHBIC
OT'PAaHUYEHUS, KOTOPBIE HE OIIPE/IEIIIOTCSA HA CTAIUH
HHaHI/IpOBaHI/IH, YTO MOXET HpI/IBCCTI/I K aBapI/IHM nu
OOIBIIUM (PUHAHCOBBIM ITOTEPSIM.

CKBa>KHHHBIH TPAKTOP JJIS1 BHYTPHCKBAXKHHHBIX
PadOT B CKBA’KHHAX C OTKPBITHIM CTBOJIOM
I'Tuem, 1. llletipemos, H. Kab6n, Schlumberger

B aHHOM CTAThE PACCMATPUBAIOTCI OCOOEHHOCTH
KOHCTPYKILHH U PE3YIBTATHI OIIBITHO-TIPOMBIIIJICHHbBIX

completion retrieval and the repair operation
was executed flawlessly in hours, enabling
the subsequent intervention operations to be
carried out and the wells be brought back on
line with positive production results.

The tool development was an exemplary
case of rapid-response engineering, whose
ingenuity stemmed from a direct customer
request to solve a challenging completion
defect. It resulted in a world first for an
electric line deployed in-well expansion
solution, the resulting value of which was
well acknowledged by the customer.

Wireline Operations — All-Inclusive
Risk Management

Castillo H.C., Baker Hugbes;
Haigood A.G., NOV

Many of the high-impact operational
and safety incidents in wireline operations
are the direct result of incorrect selection
or inappropriate operation of surface
equipment. Examples of such incidents are
pulling tensions on the rig-up equipment
components above their safe working loads
and using winch units incapable of pulling
the tensions required to retrieve heavy tool
strings in deep or tortuous wells.

Current processes and simulation software
used to plan wireline operations are focused
on the risks and conditions in which the
downhole tools and wireline cables selected
will operate; they do not include specific
assessments of the adequacy of the surface
equipment selected and their associated
operating practices.

In this paper, we show the outcome of
implementing a set of surface equipment
assessments in a popular wireline
forces modeling software suite. The
surface equipment covered in this initial
implementation include the wireline cable,
hoist (winch) unit, wireline drum, chains/
slings, sheave wheels, load cells, powered
capstans, and rig anchoring points. We also
demonstrate the merits of the quantification
of the selected hoist unit horse power and
torque versus the tension and speed profiles
simulated at all depths for the free and stuck
tool conditions.

The use of processes and forces modeling
software, including suitability assessments
of the surface equipment and operational
choices, is particularly relevant to long and/
or tortuous wells. Selection of marginal
surface equipment in these types of wells
can impose severe operational limitations
not identified during the job planning phase
and create hazardous conditions that can
result in safety incidents and large financial
losses.
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TEXHOJIOI'MU

UCHBITAHNUI HOBOI'O CKBA’KMHHOT'O TPAKTOPA, KOTOPBIA
OBbLI pa3paboTaH CHELNAJIBHO JJIs1 BHYTPUCKBA’KMHHBIX
Pa6oT B JOOBIBAIOITUX FTOPU3OHTAIBHBIX CKBAXKUHAX C
OTKPBITBIM CTBOJIOM.

BonpmMHCTBO TOPU3OHTAJIBHBIX CKBAKIH Ha BirkHeM
BOCTOKE 3aKOHYEHDBI OTKPBITBIM CTBOJIOM, B KOTOPBII HE
IIPOM3BOANTCS CITYCK KOJIOHH. BEpTHUKAIbHBIA y4aCTOK
CKBAXUHBI OOCAKUBAETCA, U B OOCATHYIO KOJIOHHY
crryckaercss HKT. [IpoBefieHre BHYTPUCKBAKUHHBIX PaboT
O T€O(PUZNIECKUM HUCCJIEJOBAHUSAM WJIN IPOMBIBKE
BBI3BIBAET OCJIOXKHEHUS U3-34 HEOOXOAUMOCTH CITyCKATh
npubop uepes HKT u 3arem paboTaTb B OTKPBITOM CTBOJIE.
HMHCTPYMEHT, KaK IPaBUJIO, ciyckaeTcsa Ha T'HKT v ¢
UCIOJIb30BAHUEM TPAaKTOpa Ha Kabene. THKT nmeer masnyio
INIYOHMHY JOCTYNA B CKBAXKUHY HU3-34 BBICOKOI'O TPEHMS, 4
TAKXKE U3-32 IEPEKPBITUSA JBUKEHUA )KUIKOCTH dyepe3 HKT,
YTO UCKAXKAET JAHHBIE UCCJIEJOBAHUI. TPaUITHOHHBIE
KOJIECHBIE TPAKTOPBI B HEKOTOPBIX TUMAX [OPOJ, MOT'YT
Pa3pymUTb OTKPBITHIA CTBOJI B MECTE KOHTAKTA KOJIECA C
IUTACTOM. DTO NPHUBOJAUT K IIPOOYKCOBKE TPAKTOPA U MAJION
CKOPOCTH JIBUKEHUSL.

17151 6OpBOBI C TAKMMU OCJIOKHEHUSIMH B HOBBIU TPAKTOP
OBLIH BHEJIPEHBI TEXHUYECKUE YCOBEPIIEHCTBOBAHUA.
BO3BpaTHO-TIOCTYNIATENBHBIN MEXAHU3M IPUBOAUT
B JIBUDKEHUE 1BA COEAUHEHHBIX MEXKY COOOI pbldara
C Pa3HBIMHU JTMAMETPOM JIJIS IIOJTHOTO COOTBETCTBUSA
HEPOBHOCTAM CTBOJIA CKBA’KHUHBI, O6ECTIEYNBAs IIPH
3TOM GOJIBIIYIO IUIOIMIAb KOHTAKTA C IUIACTOM. Harpyska,
OKAa3bIBAEMAS TPAKTOPOM, IO T'U/IPABINYECKOMY KAHAITY
CBA3U IEPENAET PAJUATBHOE YCUIIUE, O6ECTIEYNBAS
HEOOXOAMMOE CLETIJIEHHUE CO CTBOJIOM. PE3y/IbTaTEI
ONBITHO-TTPOMBIIIJIEHHBIX UCITBITAHUI NOKA3AJIH, YTO
IIPU IPOBEJIECHUH PAOOTHI IOYTH HE OBLIIO IPOOYKCOBKU
B TEX XK€ YCJIOBUAX, ITI€ PAHEE UCTIOIb3YEMBIE TPAKTOPHI
CTOJIKHYJIMCB C IIpOGIeMaMU. TPaKTOp OCHALIECH
JBOMHBIMH IJIABAIOIINUMH BTYJIKAMHU, KOTOPBIE O3BOJIAIOT
34KPBITh PBIYATH B BEPXHEM HATIPABJICHUH [1J1g 6071ee
JIETKOT'O IIPOXOXK/AEHUSA TIPU JABUKEHNH BHUS. [Ipn
MOJbEME TPAKTOPA U3 CKBA’KUHBI PbIYAT'Y 3AKPBIBAIOTCA
B HADKHEM HAIIPABJIEHUH JJ1A IPESOTBPAIEHUA
OJIOKUPOBKU TPAKTOPA. COYETAHUE JBOMHBIX I1IJIABAIOIINUX
BTYJIOK U MEXAHN3MA C IOCTOAHHOU CUJION OTKPBITUA
IIO3BOJISAET ABTOMATHUYECKHU ITPOXOUTD YEPE3 CYKEHUA
U PACIIMPEHMA B CTBOJIE CKBA’KHUHBL. B IPOMIIBIX
MMOKOJIEHUAX CKBA)KMHHBIX TPAKTOPOB /1 IPOXOXKICHUA
TAKUX YYACTKOB TPEHOBAJIOCH PYyYHOE YIIPABJICHUC
peryaraMu. JJaHHbIE HOBIIECTBA OBLIN YCIIEIITHO
OIIPOOOBAHBI HA HECKOJIBKMX CKBAKHMHAX. B cTaThe
MIPE/ICTABIIEHO OMMHMCAHNE PAOOTHI TAHHOT'O TPAKTOPA
Ha CKBAXKUHE, B KOTOPOI OITMCAHHBIE BhIIIE (DYHKIITUU
IIO3BOJIMJIN JJOCTUYB 320051 U OECIIPENATCTBEHHO
MIPOU3BECTH NOABEM IPUOOPA U3 CKBAKUHBL Takxke
B CTAThE IIPE/ICTABJIEHO CPABHEHUE TPEX PAOOT IO
reo(pU3NYECKUM HUCC/IEIOBAHUAM HA O/THOM CKBAXKHTHE:

B IEPBOI paboTe ucnonab3osanack THKT, BO BTOpoit —
TPAKTOP IPEABIYIIETO ITIOKOJIEHUS, B TPETHEH — HOBBIH
TPAKTOP.

O6bequHEHNE TAKUX (PYHKIUI, KAK BO3BPATHO-
MOCTYIIATEIbHBIN IPHUBOTHON MEXAHHU3M, COC/IUHEHHDIC
MEXy COOOM phIYary, peryJiMnpoBKa MPKUMAIOHIErO
JIaBJICHU S, IOCTOSIHHAS CHJIA PACIIMPEHUS, IBOHHBIE
TUTABAIONIME BTYIKH M ABTOMATUYECKAS HABUTAITUA
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Wireline Tractor for Through-Tubing
Intervention in Wells with Barefoot
Openhole Completions

Giem Greg, Sheiretov Todor, Couble Yoann,
Schlumberger

This paper presents the design features
and the results from field trials of a new
wireline tractor developed specifically for
through-tubing intervention into producing
horizontal wells with barefoot completions.

Many Middle East horizontal wells
have barefoot completions in which the
producing zone is left without tubulars. The
vertical section is cased and production
tubing put in place. Intervention for
production logging or remedial work is
challenging due to the need to pass through
tubing and then operate in open hole.
Intervention is conducted on coiled tubing
or wireline tractors. Coiled tubing has limited
reach in open hole due to higher friction, and
it chokes flow through the tubing, resulting
in inaccurate production logs. Conventional
wheeled tractors apply stress that can destroy
some formations at the wheel contact point.
This leads to heavy slippage and extremely
slow progress.

Several technical innovations were
implemented in the new tractor to
overcome these challenges. A reciprocating
mechanism drives a pair of linked grips
with independent opening diameters to
conform to variations in borehole geometry
while providing a large contact area with the
formation. The radial force is hydraulically
amplified from the tractor load, enabling it to
grip with as much force as required. Results
from field trials show little to no slippage
in conditions where previous tractors have
struggled. The tractor features dual floating
hubs that let it close in the uphole direction
when tractoring to improve restriction
navigation or close in the downhole
direction while pulling out of hole to prevent
self-locking. The combination of the dual
floating hubs and a constant-force opening
mechanism enables automatic navigation of
restrictions and expansions where previous
technologies would have required a manual
open/close sequence. These innovations
were successfully tested in several tractor
operations. One case study is presented in
which these features were instrumental in
successfully getting to the bottom of the well
and back to surface. In one case, the same
well was logged using coiled tubing, a prior-
generation tractor, and the new tractor. A
comparison of these intervention methods is
shown.

The integration of a reciprocating tractor
drive mechanism with novel technical



MO3BOJIWIH CJIE/IATh PA6OTY C UCMIOIb30BAHUEM
CKBAXKUHHOT'O TPAKTOPA B OTKPBITOM CTBOJIE HAIEKHOM
U 3(P(PEKTUBHOL.

CEKLLUA 4. BHyTpUCKBa)XXKMHHbIe paboTbl
cnpumeHeHuem NHKT

3a nocneguue 10 1eT 06beM padOT C IPUMEHEHHUEM
I'HKT B HE(DTAHBIX M Ia30BbIX CKBA’KMHAX BBIPOC.
TeXHOJIOTMY MOHUTOPUHTA IAHHBIX B PEXKHUME PEAJIBHOT'O
BPEMEHMU MO3BOJIAIOT HOBBICUTD 3(P(PEKTUBHOCTD PABOT,
YBEJIUYUTD ACOUTHI CKBAKUH U CHU3UTD 3aTPATHI HA
onepanuio. B myboKNX CKBA)KMHAX, KAK OOCA’KCHHBIX,
TAK U HEOOCAKEHHBIX, IPUMEHSAIOTCS PA3JIMYHBIE
CKBaKMHHBIE TPAKTOPBL JIJ151 Pa3pabOTKU 3PEIBIX
MECTOPOXKIECHUI, KOI/1a HEOOXOJUMO BBIIIOTHUTD
MOBTOPHBIN BXOJ] B CTBOJIBI PAHEE NPOOYPEHHBIX CKBAXKUH,
IPOBECTHU 6BYpEeHUE GOKOBBIX CTBOJIOB U CTPOUTENBCTBO
MHOI'OCTBOJIBHBIX CKBAKHMH, JIYYIIEHX TEXHOJIOI e
spisieTcs 6ypenue Ha THKT. DTa TeXHOIOTrHUs CTAHOBUTCS
BOCTPEOOBAHHOI U 32 IPEJETAMU HEPTETA30BOM OTPACIIU.
B pamMKax JaHHOM CEKLIUU OYAYT NIPEACTABIEHBI PEATBHBIE
CJIy4ay NPUMEHEHUS TEXHOJIOTUU CKBAKHHBIX
TPAKTOPOB U HHHOBAITUOHHBIE TEXHUYECKUE PEMIEHUA
B 001aCTH IepPOpanuu 1 Ppe3ePOBAHUSA, B TOM YUCIIE
oypenue Ha THKT mist paspaboTKU MECTOPOXKAECHUNA
MOJIE3HBIX UCKOITAEMBIX.

KOMIIZIEKCHBIH aHAJTU3 TEXHOJIOT'HH CKBAKUHHOT'O
TPAKTOPA B CKBA’KHHAX C OOJIBITHM OTXOJOM OT
BEPTHUKATH

B. baoezatiut, M. Hoti-Mexuou,

Aboynpaxman Ano-Mynvxem, Saudi Aramco

T'opu30OHTAIBHBIE U MHOT'OCTBOJIBHBIE CKBA’KHUHBI
CITYZKAT JUUIS YBEJIMYEHHUA TUIOIAA KOHTAKTA CKBAXKUHEI
C IIJTACTOM U YBEJIMYEHHU ITOKA3ATENIEN TOOBIUH.

7151 OLIEHKH TPOAYKTUBHOCTH TAKUX CKBAXKUH, KaK
MPAaBUJIO, UCTIONB3YIOTCA TAKHE TEXHOJIOI MU JOCTABKHA
npu60opos, Kak 'HKT u kabenb. [Ipy NCIIONIb30BAHUH
I'HKT MOXET NIPOU3ONTH OOJIBIIOE KOJIUIECTBO
OCJIOKHEHU, TAKUX KAK IIPUXBAT. [ [pH UCIIONB30BAHNH
KabeJist eCTh PUCK TOT'O, YTO IIPUOOP HE JOCTUTHET
33/IAHHOM ITTyOUHBL. [IJ151 pEIeHUsI 3TUX IPOOIEM
pa3paboTaHbBI CKBAXKUHHBIE TPAKTOPBI, KOTOPBIE MOI'YT
npumensaTbcsa BMecte ¢ T'HKT u kabesnem. BO3MOXHOCTD
06€eCEYNTD JOIOJHUTEIBHOE TATOBOE YCHUIIUE [
noabema 'HKT u kabess 110 BCEMY CTBOJTY TPAKTOPBI
TIO3BOJISIET YBEJIUYUTD INIYOUHY JOCTABKU IIPUOOPOB B
Pa3HBIX TUITAX TOPU3OHTANBHBIX CKBAXKUH C OTKPBITHIM
CTBOJIOM. L1e1bI0 JAHHOM CTAThH SIBJISETCS OLICHKA
OOJIBIIMHCTBA TEXHOJIOTUI CKBA’KMHHBIX TPAKTOPOB,
UCIIOJIb3YEMBIX JIJI TEO(PUINIECKUX UCCTIEJOBAHUN 1
PadoT IO UHTEHCU(PUKATUU IPUTOKA. KpoMme Toro, B
CTATBE NPEJACTABJIEH HOBBINA TPAKTOP MAJIOI'O AUAMETPA C
MOBBIIIEHHBIM CLEIIJIEHUEM U TATOBBIM YCUJIMEM, KOTOPBIH
MOKET [IPOXOAUTD YEPES CYKEHU S B 30HE YCTAHOBKY DIIH.
JaHHasA CTAThA IOMOXKET OINPEAEIUTD OOIACTU PAZBUTHA
JUUIS1 Pa3pabOTKU CKBA)KMHHBIX TPAKTOPOB.

bypenue Ha 'HKT: onnerT B HoBOX 3e1anguu
C. Kapumumneoxncao, X.JIynouw, TAG Oil; JI1. Xopeam,
C. Ceum, Halliburton

solutions for linked grips, pad pressure
regulation, constant force expansion, dual
floating hubs mechanism, and automatic
navigation has resulted in more reliable
and efficient tractor operation in wells with
barefoot completions.

SESSION 4. Coiled Tubing Applications
The use of coiled tubing in oil and gas well
interventions has increased over the last
decade. Advances in real-time downhole
measurements allow for improved wellbore
treatments resulting in higher production
rates and cost-effective solutions. Extended-
reach applications are better addressed by
the use of a variety of downhole tractors
either in cased-hole or open-hole scenarios.
Coiled tubing drilling is still the best option
in mature fields development when it comes
to well re-entry, sidetracks, and multilateral
wells construction. Its application keeps
growing outside the oil and gas industry. Case
histories will be presented on coiled tubing
tractor technology and creative solutions
on perforating and milling operations,
including coiled tubing drilling for mineral
exploration.

Comprehensive Review of Well
Tractor Technology in Highly Extended
Reach Wells

Badegbaish Wael, Noui-Mehbidi Mohamed N.,
Al-Mulhem Abdulrabman A., Saudi Aramco

Oil and gas wells are drilled with
horizontal and multilateral architecture to
improve reservoir contact and maximize
production. To evaluate the performance of
these wells, coiled tubing (CT) and Wireline
(WL) conveyance are routinely used. CT
inherently have many technical issues such
as lock-up. The WL cannot reach the target
depth. To address these challenges, the
oil industry introduced well tractors that
are combined with CT and WL to offer a
significant improvement in well accessibility
for all types of open- hole horizontal wells
by providing extra pulling force to pull CT
and WL all the way to target depth. The
objective of this article is to evaluate most of
the well tractor technology used in logging
and stimulation operations. Moreover,
the development of a new slim tractor
with improved gripping and pulling force
with ability to pass through restrictions
in electrical submersible pump (ESP) is
presented. This study can help identify areas
of improvement for tractor capabilities in
future operations.

Coiled Tubing Drilling: Case Study,
New Zealand
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TEXHOJIOI'MU

B yCI0BUAX HECTAOMIBHOCTUA HE(PTErA30BOTO PHIHKA
JIOOBIBAIONINE KOMIIAHWUH BBIHYKJIEHBI CHU3UTD 3aTPAThI
Ha GypEeHUE U JIIs1 OOECNIEUEHU S PEHTAOEIBHOCTU
HOBBICUTB 3(PPEKTUBHOCTD. TAKUM 06PA30OM, B MUPE,
OCOOGEHHO B ABCTPAINU, CENYAC HAOTIOIACTCS POCT
MHTEPECA K TEXHOJIOTUSAM TOBTOPHOI'O BXOJA B CTBOJIBI
paHee NPOOBYPEHHBIX CKBAXKUH, 6YPEHUST GOKOBBIX
CTBOJIOB, 4 TAKXKE OYPEHM S MHOI'OCTBOJIBHBIX CKBAKHH U3
paHee NPOOBYPEHHBIX CTBOJIOB. TeEXHONIOTUS OypPEHUS HA
I'HKT tectupyercs B HoBoi 3emaHaum B paMKaX OIBITHO-
MIPOMBIIUIEHHBIX PA0OT, OJJHAKO YCIIENTHO BBIITOTHEHHBIX
paboT noka HEMHOTO. ITOCIE OIIEHKH 9KOHOMHYECKOTO
3 PeKTa ¥ MONUCKA NOAXOASIEH CKBAKUHbBI-KAH/IN/1ATA
JIOOBIBAIONIASI KOMIIAaHUSA B KaHajie penmia onpoooBaTh
TexXHOoNOoruio 6ypenust Ha 'HKT, koTopoe BIIOC/IEACTBUA
OBLIO YCIIEIIHO BBITIOJTHEHO.

B manHOM CcTaThE ONMNCAH ABYX3TAITHBIA IPOEKT:
BHYTPHCKBAKMHHBIE PAOOTHI IS U30JAIUN
nponepOPUPOBAHHBIX YYACTKOB U OYpEHHE
OOKOBOT'O CTBOJIA U3 MATEPUHCKOT'O CTBOJIA JIJIA
BOBJIEYEHUSA B PA3PA6OTKY HOBOTO I1acTa. Llenamu
IPOEKTA ObLIIN: IEPEBO/L CKBAXKUHBI U3 JOOBIBAIOIIEH
B HATHETATEJIBbHYIO, ITIOBBIIIEHNE HEPTEOTHAUN
MECTOPOXIEHU A, TOAJIEPKAHNE YPOBHA JOOBIYN HEPTHU
BBOJIOM B pa3pabOTKy HOBOT'O O6'bEKTA. B JTaHHOI CTaThe
MPEACTABIEHO ONUCAHUE UCTIONb3YyEMOI TEXHOIOTUU U
OCNIOKHEHUH, TPEOJOJIEHUE KOTOPBIX MO3BOJIHIIO TOCTUYb
LEJIN, TOCTABJIEHHON 3AKA39YUKOM.

Ha 060ux 3Tanax npoekra op1a ucnoab3opaHa F’HKT
JAUAMETPOM 73 MM 11 MAKCUMAJIBHO 3(P(PEKTUBHOTO
BBIIIOJIHEHU S PA0OT 10 U30IALIUU IEPPOPUPOBAHHOTO
y4aCTKa U OypeHUs OOKOBOI'O CTBOJIA COIVIACHO
COCTABJICHHOTI'O IIJIaHA. [IJ15 3aKAHYHUBAHUS CKBAKIHBI
nocse 6ypeHus: 60KOBOI'O CTBOJIA B CKBAXUHY HA THKT
OblLJ1a CITyIeHa nepoprpoOBaHHAA TPYOA JUAMETPOM
73 MM JJIMHOU NPUOAN3UTEIBHO 100 M 1151 06€CIIeYeH s
YCTOHYUBOCTH CTEHOK OTKPBITOI'O CTBOJIA CKBAKHUHBI B
30HC HArHCTAHUSL.

bypenue Ha THKT pJ1s pa3zBe KN MECTOPOKICHUH
IIOJIE3HBIX HCKOIIA€MBIX

C. Coti, COBMECMMHBILL eHmp U3YUCHUA 1MeXHOIO2ULL
paseeoxu 2myboxux mecmopoxcoeHutl; K. Jlazam, b. Hearc,
M. Mocmodgpu, C. Doxc, KypmurcKutl yHueepcumem

B HOs16pe 2016 roga COBMECTHBIH IIEHTP U3yUCHUs
TEXHOJIOI'UH PA3BEJKU INTYOOKHUX MECTOPOXKJCHUI
pa3padoTan ycraHoBKy i 6ypenus Ha THKT RoXplorer®
JUIS1 HOBBIX MECTOPOXKAECHUM NMOJIE3HBIX UCKOIAEMBIX.
JaHHas yCTAHOBKA OOECIEYUBAET HU3KO3ATPATHOE,
OBICTPOE M OE30IACHOE OBYPEHUE, KOTOPOE OTBEYAET
TPEOOBAHUAM IKOJIOTHYECKOI 6E30ITACHOCTH.
3aMyCK TaKOU YCTAHOBKHU ABJISETCS HOBBIM 3TAIIOM B
paspaboTke TexHosnoruu 6ypenus Ha THKT nis pazsegku
MECTOPOXK/IEHNUN ITOJE3HBIX UCKOITAEMBIX. B riepBoi
nosioBruHe 2017 rofja 6bLIN YCIENHO BBIIIOJTHEHBI
HECKOJIBKO ITPOOHBIX PA6OT.

B gaHHOM CTaThE NPECTABIEHA TEXHOIOT U OYPEHUS
Ha T'HKT u ee npuMeHeHUe 17151 pa3BEIKNU MECTOPOXKACHUI
MOJIE3HBIX UCKOMAEMBIX. BbIJIM ONIPE/IE/IEHBI TPH
OCHOBHBIX ITpOOneMbl npu 6ypennu Ha 'HKT ns
pasBeIKU MECTOPOXKACHUN NTOJIE3HBIX NCKOAEMBIX:
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Kariminejad Sobeil, Lundi, Henrik, TAG Oil;
Horvath Lucas, Sweet Steven, Halliburton

While the oil and gas market continues
to fluctuate, operators are forced to reduce
drilling costs and increase efficiency to
remain profitable; therefore, the focus on
well reentry, sidetracks, and multilaterals
from existing wellbores is growing in
popularity, particularly within Australasia.
Coiled tubing drilling (CTD) technology has
been explored in New Zealand; however,
successfully executed operations have so
far been limited. After evaluating economic
benefits and finding a suitable candidate trial
well, a Canadian-based operator attempted
a CTD operation in New Zealand that was
technically successful.

This case history outlines the two-phase
project and discusses well intervention
to isolate existing perforations and the
sidetrack from the primary motherbore to
drill to the base of the new reservoir. The
objectives were to convert the suspended
well from an oil producer to a water injector,
enhance oil recovery within the field, and
prolong oil production by reviving an
underused asset. This paper discusses the
engineering and technology used as well
as regulatory obstacles and challenges
encountered that were overcome to reach
the operator’s objective.

A 2 7/8-in. coiled tubing (CT) string was
used for both phases of the operation,
spanning intervention and drilling to
perform all scheduled operations as
efficiently as possible. The resulting
completion, post-sidetrack, was to
incorporate the CT workstring with
approximately 100 m of a perforated 2
7/8-in. jointed pipe to maintain openhole
stability across the injection zone.

The Coiled Tubing Drilling Rig
for Mineral Exploration

Soe S., Deep Exploration Technologies
Cooperative Research Centre; Lagat C.,
Evans B., Mostofi M., Fox S., Curtin University

In November 2016 the Deep Exploration

Technologies Cooperative Research Centre
(DET CRC) launched the RoXplorer®,
a coiled tubing (CT) drilling rig for
greenfields mineral exploration, delivering
a platform for low-cost, rapid, safe and
environmentally-friendly drilling. The
launch represented an important technical
milestone in the development of CT drilling
for mineral exploration and has been
complemented by a series of very successful
field trials in the first half of 2017

The paper presents CT technology and its



n3HoC 'HKT, 6ypeHue TBEpABIX NOPOJ, C MAJIOH HAIPY3KOH
Ha JIONIOTO, JOCTOBEPHOCTDH OOPA3LIOB BEIOYPEHHOM
HOPOABL B cTaTbe NPeACTABIEHDI PEZYIBTATHI IPOOHOTO
oypennsa Ha THKT 1114 pa3BeIku MECTOPOXK/ICHU
MOJIE3HBIX UCKOITAEMBIX B CLIEMEHTHPOBAHHBIX TOPOJIAX B
IO2KHOM ABCTPAIUU U B HECLIEMEHTUPOBAHHBIX ITIOPOAAX
MECTOPOXIEHUA CTPYKTYPBI Mypper B Bukropuu. B
CTATbE TAKXKE OMHCAHBI METO/IBI PEMICHUS BBIIIICYKA3AHHBIX
npo6seM. Pe3ysibTaThl HOATBEPKAAIOT OOJIBIIYIO
MEPCIIEKTUBY [IPUMEHEHHN A TON HU3KO3aTPATHOM
MHOT'OOOEIIAIOMIEN TEXHOIOI U JIJISL PA3BEAKH
MECTOPOXKAECHUN MTOJIE3HBIX UCKOMAEMBIX. BBUTH Oy YEHBI
BBIJIAIONIECS PE3YIBTATHI AHAIN3d OOPAa3L0B BEIOYPEHHOI
HOPOABL: O6Pa3LIbl HOPOALI NpU 6ypeHnn Ha THKT Ha
MECTOPOXACHUU [TOPT ABryCTa COBIATIN C OOPa3LIaMH
MOPOABI IPU AIMA3HOM OYPEHHUH B COCEAHEN CKBAKITHE.

HHTErpHpOBAHHAA OIITOBOJOKOHHAA CHCTEMA
C PErHCTPALNHEH JAHHBIX B P€aTbHOM BPEMEHH
JJIA IIPOBEICHH A TOYHOMH nnepdopanmuu ¢
ucnoab3opanueM 'HKT: onipIT IPpUMEHEHU A HA
mecTopokaeHnu HerepH @yrxwic B Korymonn
B.Bepa, K.Toppec, D. /lenveaoo, K. [auero, /. Camnatio,
Halliburton, /I. Xuzyapa, M. Toppec, Equion Energia Limited

INepdoparinsg Ha JENPECCUU C TPAAULTUOHHBIM
CIIOCOOOM JOCTABKM IPUOOPA HA KAOEIE BIeYeT 34 COO0I
PHCKH, CBA3AHHBIE C UCKPUBJIEHUEM CTBOJIA CKBA’KUHBI,
MaKCHUMAJIBHBIM TATOBBIM YCUJIUEM KAOEIA, TIO/bEMOM
nepdopaTopa, BO3MOKHOCTBIO OOECIIEYUTh HEOOXOAUMYIO
JIETIPECCHIO 1A 3(PPEKTUBHOM TPOMBIBKH (Graeme et al,
2008). I;1s1 MUHUMH3A1IUH 3TUX PUCKOB JOOBIBAIOIIAS
KoMIIaHuA B KonymM6un pemmia IpoBeCcTy NePMOPALUIO B
HOBOI JOOBIBAIOUIEN CKBAKHHE C JIOCTABKOY TpHO60OPA HA
I'HKT ¢ MHTErpupOBAHHOI OII'TOBOJIOKOHHOM CUCTEMON
(MOC) ¢ perucrpanen JaHHbIX B PEAJIBHOM BPEMEHMU.

JIJ151 TAKOT'O CTBOJIA CKBAYKUHBI CIIOCOO JOCTABKH
npuoopa Ha THKT saBisieTcss HanboJsiee OITUMAIbHBIM.
[ obecrieueHn st HEOOXOANMON BEJINYHNHBI IENIPECCUU
Y TOYHOI NPUBA3KH K ITTyOHHE 32JaHHOT'O UHTEPBAIA
nep@dopanur ONTOBOJIOKOHHAA CUCTEMA UCTIOIb3YET
(PYHKILUIO TOYHOI'O OIIPEE/ICHUS ITTyOUHBI B IOTIOJIHEHUE
K (DYHKIIMM PETUCTPALIUH JAHHBIX I10 TEMIIEPATYPE U
nasnenuo B FTHKT 1 B MasioM 3aTpyOHOM IPOCTPAHCTBE
B PEAJIbHOM BPDEMEHU.

ITpu ncnonszoBanuu MOC 11 IPOBEAEHNS
nep@opanm COMIACHO TEXHUYECKOMY 33JAHUIO
3aKa34YHKA HeOOXOAMBI TOJIBKO 2 CITO. Her
HEOOXOJMMOCTH IIPOBOJUTB JOIIOJHUTENBHYIO CITO
JULA CTPABJIMBAHUA JABJIEHUSA U IIEPEXO/IA HA PEXKUM
JENPECCHUN.

HcnonpzoBanue cucrembl MOC 1TO3BOISAET UCKIIOYUTD
OIIUOKHU ITPH OMIPE/ICIEHUH [NTYOHUHBI, CBSI3AaHHBIE C
ymimHenueMm 'HKT.

Ha ocnoBaHuU pacyeTa IpeiebHbIX BEJIUYUH, [IPH
KOTOPOM OIPEAETIAIOTCI MAKCUMAIBHOE HATIPSKEHNE U
U3I'U0 C y4eTOM KO3(P(PULIMEHTA 3A11ACA, OBLIO BBISBJICHO,
4TO JJIs1 JOCTABKMU IIepopaTopa rubKas Tpydoa He Obliia
HYKHA.

JIJ11 aKTUBALIMU TIEPOPATOPOB BMECTe € cuctemort MOC
MOJKET UCHOIB30BATHCA TH/IPABINYECKAS CTPEISAIONTAs
TOJIOBKA, Pa60Ta KOTOPOI HE HAHOCUT BPE/]] OITTOBOJIOKHY

application for mineral exploration drilling.
The three key challenges for CT drilling

in mineral exploration are coil durability,
drilling hard rocks with low weight-on-

bit and sample fidelity. Results for mineral
exploration CT-drilling field-trials in the
consolidated cover rocks of South Australia
and the unconsolidated cover rocks of

the Murray Basin in Victoria are presented
and outline how each of these challenges
was overcome. The outcomes confirm the
promise of this cheaper regional prospecting
approach to mineral exploration drilling.
The results of assay samples of the CT
drilling cuttings are remarkable; the assay
samples from the CT drilling at Port Augusta
trial matched those of diamond drill core
from an adjacent hole.

Real-Time Fiber Optic Integrated
System Provides Precision and
Confidence in a Coiled-Tubing-
Conveyed Perforating Operation:

A Case Study from the Eastern Foothills
in Colombia

Vera Vanessa, Torres Carlos, A. Delgado,
Pacheco Carlos, Sampayo David, Halliburton,
Higuera Josue, Torres Monica, Equion Energia
Limited

Underbalanced perforating with
conventional cable operations involves
several risks associated with well tortuosity,
cable tension capacity, gun lifting, and
the capability of achieving the optimum
underbalance for effective tunnel cleanup
(Graeme et al. 2008). Because of these risks,
an operator in Colombia elected to perform
a perforating operation using a coiled tubing
(CT) real-time fiber optic (RTFO) integrated
system in a newly drilled development well.

CT-conveyed perforating is ideal for this
type of wellbore. To achieve the proper
underbalance and depth correlation to
perforate the target interval, an RTFO
CT system provides the most accurate
and reliable depth correlation process,
in addition to real-time pressure and
temperature monitoring inside the CT and
the outer annulus.

Using the RTFO CT system, only two runs
were necessary to complete the perforating
program, in accordance with the operator
design, rather than performing an additional
run needed for pickling and to generate
underbalanced conditions.

The use of the RTFO CT system can help to
prevent correlation errors resulting from CT
elongation.

A CT structure was not necessary to deploy
the guns based on the finite model analysis
that calculates maximum stress and flange
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WU 3300MTHOMY JATUYUKY [OCJIE A€ TOHAITHUN.

Taxoxe MOC NO3BOMAET 3aKA3YHKY OLIEHUTD
XAPAKTEPUCTHUKHU I1J1ACTA. COITIACHO PE3YIbTATAM OLICHKH,
OJJVUH U3 MHTEPBAJIOB ObL/I HU3KOIIPOHHUIIAEMBIM, [IO3TOMY
B 3TOM UHTEPBAJIE HE ObLIIO HEOOXOANMOCTHU IPOBOAUTD
OCBOEHHUE A30TOM.

3a60MHBIH JATYHK JABJICHUS [IO3BOJINJI OIPEACTUTD
BpEMSI ICTOHAIIMU TEPHOPATOPOB.

BBLIO 3a(PUKCHPOBAHO COKPAIEHUE BDEMEHHBIX
3aTPAT HA MOHTAK OOOPYAOBAHUS, UTO ITO3BOJIUIIO
ONTUMU3HUPOBATD JJINTEIBHOCTD PA6OTHL IIpH 3TOM
COKpAIlEHUE BDEMEHU HE MOBJIUAIO HA 3(P(PEKTUBHOCTD
PaboTHL

OCHOBHBIM (PAKTOPOM, MOBJIHABIINM HA COKPAILIEHUE
BPEMEHU, OBLIO UCIIOIb30BAHUE JIOKATOPA MY(PT,
HCIIOJIb3yEMOTO JIJIs1 TOYHOM MPUBA3KH 110 TTTyOUHE.
DTOT IPHUOOP NO3BOIUI OOECIEUYUTD TOUHOCTD
pasmemenus nepgoparopa u rimyouHy 1€ TOHALNH, 4
TAKXKE NPENOTBPATUI BO3MOXKXHBIE OCEYKHU ITPU B3PBIBE.
ITepOpaTopsI OB YCIIENTHO AKTUBUPOBAHEI 6€3
HENPOU3BOJUTEIBHOI'O BDEMEHHU U ITPOU3BOJICTBEHHBIX
WHIIUJIEHTOB.

Taxkum 06pa3oM, 6bL1a YCIIENTHO IIPOBEAECHA
nepdgopanus ¢ nepenaiom AasacHus 270 aTM B HOBOM
IUTACTE C UCTIOIb30BAHUEM I'M/IPABINYECKON JETOHAITH
Y MOHUTOPHUHI'OM 3200MHBIX JAHHBIX B PEXXUME
PEAIBHOIO BPEMEHHU JJO U IOCJIE B3PBIBA, YTO MO3BOJIHIIO
3aK434YUKY CBOEBPEMEHHO U ONEPATUBHO IIPUHUMATD
COOTBETCTBYIOIINE PEIICHUSL.

HoBBII NOAXOA K IPOBECHUIO ITEPHOPALIIHN C
UCTIONB30BaHNEM cUCTEMBI MOC BMECTE C TU/IPABINYECKON
CTPEJSIIONICH I'OJIOBKOM MOYKET ObITH UCIIOJIb30BAH
H4 HOBBIX IIPOJYKTUBHBIX IIJIACTAX C OCJIOXHEHUSIMU
(CKkBaXXUHEI € iIeduToM 6011ee 500 000 M3 /nens,
C1260CHEMEHTUPOBAHHBIE IIACTBI C BBIHOCOM IIECKA).

Hcmoab30BaHuE cUCTEMBI Teaemerpuu Ha THKT
JIJIS1 IOBBIIIEHU A 3(P(PEKTHBHOCTH KOMILIEKCHOM
onepanyu o (hpe3epoBaHUIO B YCIOBHIX 3aKPBITOH
CKBa>KHHBI

11 Koppua, /. lapna, C. Kpetie, C. JIuscky, A. Eeurnbaes,

3. Haoupoe, Baker Hugbes, a GE Compan)y

IToce BBOAA B 3KCILIYATALIUIO TOPU3OHTAIBHAS
CKB2’)KMHA B A3UH1 HE (POHTAHUPOBAJIA N3-32 HU3KOT'O
J1I€6MTA U HU3KOI'O YCThEBOT'O JIABJICHU S, KOTOPOE OBLIO
HUKE BEJIMYMHBI, HECOOXOIMMOM J1J151 COOPA CKBAXKMHHON
OPOAYKIIUHU B TPYOONPOBO/I. J1J1s1 HOBBIIEHUS TA30BOT'O
(paxkTOpa OBIIIN BEIOPAHBI /1BA UHTEPBAJIA. I IPOBEJCHUS
pa6oT 1o nep@oparuu U UHTEHCU(PUKAITUU IPUTOKA ObLIIA
BBIOpaHa TeXHOIOrUsA ¢ npuMeHenneM 'HKT, mOCKoIbKy
DIYOUHBI ATUX JIBYX UHTEPBAJIOB HAXOJUIUCH IO/ YIJIOM
6oee 80 rpagycos. bomnee Toro, A5 TOro 4YTOObI JKUJKOCTh
JUIS1 BO3/ICHCTBU S HA IUIACT IOI1AJ1a UMEHHO B TPEOGyeMbIe
UHTEPBAIBL, TPEOOBAIOCH IPOBECTH MEXAHUYECKYIO
U300, [1J1s1 MPOBEAEHUS pAOOTHI OBLIIO HEOOXOIUMOE
TOYHOE OIPEJICICHUE ITTyOHHBI 3100HHON KOMIIOHOBKH.
Pabora Bkmodana B cebs Tpu CI1O: yCTaHOBKA IBYX
KOMITO3UTHBIX TPOOOK, IPOBEACHHUE NTEPPOPALIUU
co crryckoM npubopos Ha THKT, (ppesepoBanme aByx
KOMITO3UTHBIX IIPOOOK 6€3 BBIHOCA PA30YPEHHOTO
MaTepraaa Ha NOBEPXHOCTD. Bee CIIO ObLIn IPOBEAECHBI
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bending, including a safety factor.

A hydraulic firing head can be used with an
RTFO CT system to activate the guns without
affecting the integrity of the fiber optics or
the downhole sensor tool after detonation.

The RTFO CT system enabled the operator
to evaluate the reservoir potential. The
evaluation results indicated that one of the
zones is a low producer, which avoided the
pumping of unnecessary nitrogen to induce
the specific zone.

The use of a downhole pressure sensor
enabled the identification of the time at
which the guns were detonated.

Improvement to the rigup was evidenced
and enabled time optimization without
affecting the operation.

The casing collar locator (CCL), used
for depth correlation, was a crucial factor
in reducing operational costs because it
helped to optimize placement accuracy and
gun detonation and to prevent misfiring
(Newman 2003). The guns were successfully
activated without nonproductive time (NPT)
or health, safety, or environmental (HSE)
incidents during operations.

A successful perforating operation was
completed with 4,000 psi underbalance in a
new formation using hydraulic detonation
with continuous real-time downhole
condition monitoring before and after
detonation, enabling the operating company
to make decisions in real time.

This new approach of using an RTFO
CT system combined with the hydraulic
firing head can be used to perforate new
formations in these crucial scenarios (wells
with production greater than 20 MMscf/D
and zones with continued sand production).

Operational Improvements Using a
Coiled Tubing Telemetry System for a
Complex Milling Operation in Shut-In
Conditions

Correa P, Parra D., Craig S., Livescu S.,
Yeginbayev A., Nadirov Z., Baker Hugbes,

a GE Company

A new horizontal well in Asia was not
capable of unassisted flow due to low gas
production rates and a wellhead pressure
below that required to enter the production
gathering system. Two zones were identified
at the heel that could increase the gas/oil
ratio (GOR). Because these two zones had
deviations greater than 80 degrees, coiled
tubing (CT) was selected for the perforation
and stimulation intervention. In addition,
mechanical isolation was required to ensure
the stimulation fluids entered only the new
zones. Accurate depth control was required
for three runs: setting two composite bridge



cTHKT guaMeTpoMm 73 MM C CUCTEMOU TEIEMETPUN.
BriepBel€ 7151 HOBBIIEHUS 3(P(HEKTUBHOCTU (PPE3EPOBAHUSA
OBLI MCTIOJIb30BAH BCIIOMOTI'ATEIBHBIIN y3€JI KOMIIOHOBKY,
KOTOPBIN PETUCTPHUPOBAJI JAHHDIE 10 HATSKEHHUIO, CXKATHIO
U KPYTAIIEMY MOMEHTY.

CucreMa TEJIEMETPUN BKIIIOUAET B €O M3TOTOBJICHHYIO
O TPEOOBAHUAM 3aKA3YHKA KOMIIOHOBKY HU34 KOJIOHHBI,
KOTOpAs1 B PEAJIBHOM BPEMEHHU NEPEAAET HA MIOBEPXHOCTD
JIAHHBIE IO JJABJICHUIO U TEMIIEPATYPE BHYTPU U CHAPYKU
KHK, a Takske JaHHBIE JIOKATOPA My(DT YEPE3 HAPYKHBIH
Kabenb, 3aracopaHHbif B THKT. MOHUTOPUHT IAHHBIX
IO HATI'PY3Ke U KpyTameMy MoMeHTy Ha KHK nmozsosmin
HOBBICUTB 3(PPEKTUBHOCTD 3A60MHOTO IBUTATEIISI U
(Ppe3BI, A TAKIKE ONTUMHU3HUPOBATDE U3HOC PAOOUUX JETAIEN
6maroiapst BO3MOXHOCTH PETYIHUPOBATh HATPY3Ky HA
(ppe3y COrTacCHO PEKOMEHIYEMBIM BETUYHMHAM. Hanpumep,
HCIIOJIb3Ys JAHHBIE 1O ONTUMAJIBHOMY JHUATIA30HY PA6OTHI
B3/, nH>XE€HEP CMOT HACTPOUTDb PA6OYHE TAPAMETPEIL, YTO
MO3BOJINJIO MIOBBICUTB 3(P(MEKTUBHOCTD (DPE3EPOBAHUSL.

CucTeMa TeNEMETPHH ITO3BOINIIA BBITIOJTHUTD
CJIEIVIONIUE ICHCTBUSE: YCTAHOBKY KOMITIO3UTHOM IPOOKH HA
y6rHE 5363 M IO CTBOJLY, yCTAHOBKY BTOPOI IPOOKH HA
ybuHe 5281 M, mepgopariuio B uHTEPBAIC 5297-5306 M
u 5152-5164 m. Kpome TOro, cucrema TeieMeTPHN
C BCIIOMOT'ATEJIbHBIM Y3JIOM KOMIIOHOBKH, KOTOPBIA
PETUCTPUPOBAJI JAHHBIE ITO HATSXKEHUIO, CKATHUIO U
KPYTAIIEMY MOMEHTY, IIO3BOJIMJIA IIPOBECTH (PPEZEPOBAHUE
JBYX IIPOOOK B YCJIOBUSX 3aKPBITON CKBAXKUHBI O€3
3aKJIMHUBAHUSA. TaKM 06pa3oM, (Ppe3epOBAHUE OBLIIO
MPOBEAEHO HEMPEPBIBHO, YTO MO3BOJIMJIO COKPATHUTD
JUIMTEJIBHOCTD PA60THI U HEOOXOJUMBII OObEM
JKMJIKOCTH IO CPABHEHUIO C TAKUMU K€ PA6OTAMH I1O
(Ppe3EPOBAHUIO C UCIIOIB30BAHHUEM TOIBKO CUCTEMBI
TesemeTpun. CpaBHEHHE 3TON PabOTHI IO (PPE3EPOBAHUIO
KOMIIO3UTHBIX IIPOOOK C IPEABIAYIEN PabOTOI B
JPYT'O¥ CKBAKHHE C IIOXOKHUMU YCJIOBUSIMH (IVTyOUHA,
WHKJIMHOMETPUS) ITIOKA34JI0, YTO UCIIOIb30BAHUE
CHUCTEMBI TEJIEMETPUHU TTIO3BOJIUIIO COKPATUTD
JUINTEIBHOCTD (ppe3epoBaHUs HA 22%. XOTS PE3YIBTATHI
PabOTHI IPEB30OULIN OXKUJAHUS 3AKA34HK4, paboune
[IAPAMETPBL, PETUCTPUPYEMBIE CUCTEMOM TEJIEMETPUN
U BCIIOMOT'ATEIbHOM KOMIIOHOBKOI, PErUCT PUPYIOIIEN
JAHHBIE ITO HATSYKEHUIO, CKATUIO U KDY TAIIEMY MOMEHTY,
OBbUIH HEMTOCTOAHHBIL, YTO OIPEAEIAET OOIACTU I
JanpHenned paboTel Ha/l MOAECPHU3AUEN PAOOT
1o (ppe3epoBaHUIO. Hanmpumep, Takye napaMeTphl,

K4K IIOCTOSIHHOE NP PEPEHIINAIBHOE JABJICHUE U
HAarpy3ka Ha ppesy, HE ObLIN UCIIOIb30BAHBI [IPU KAXKI0M
dppe3epOBAHUM.

HoBHU3HOM CUCTEMBI TEJIEMETPUU U BCIIOMOI'ATEILHOM
KOMITIOHOBKMU /1J15 pCFI/ICTpaL[I/II/I JAHHBIX I10 HATAXKCHUIO,
CXKATHIO U KPYTSIIEMY MOMEHTY SIBJISIETCSI BO3MOYKHOCTD
perucrpanuu gaHHbix KHK B pesxrme peasibHOro
BPEMEHU [17151 KOPPEKTHOM YCTAHOBKM IBYX KOMIIO3UTHBIX
MPOOOK 1 TOYHOM OOPA6OTKH UHTEPBAJIOB Ha TPEOYEMOI
J1IyOuHe. bosee TOro, JaHHBIN IOAXOZ, ITI03BOJISACT
3 PEKTUBHO pacPpe3epOBATH ABE KOMIIOZUTHBIC
MPOOKU C PEryINPOBKOI MapaMETPOB (PPE3EPOBAHMS /LIS
0obecTieuyeHU ONITUMAJIBHBIX pabodyux napamerpos B3/ u
dpe3sa, 9To /ies1aeT PaboTy SKOHOMUYECKH BBITOJJHOH IS
32KA34YHKA.

plugs (CBPs); deploying CT-conveyed
perforating (TCP) guns for opening two
intervals; and milling out the two CBPs
without taking returns to surface. All these
runs were performed with a 2.875-in. tube
wire-enabled CT telemetry (CTT) system.
For the first time, a tension, compression
and torque (TCT) subassembly was used to
improve the milling operation.

The CTT system consists of a customized
bottomhole assembly (BHA) that
instantaneously transmits internal (i.e.,
inside the BHA) and external (i.e., outside
the BHA) pressure and temperature, and
casing collar locator (CCL) data to surface
through a non-intrusive tube wire installed
inside the CT. Monitoring the BHA force and
torque data in real time helped improve the
motor and mill performance and life because
the weight on bit (WOB) could be adjusted
to the recommended values. For instance,
based on the optimum working ranges for
the motor used, the operator decided how
and when to modify the working variables
to achieve a reliable and efficient milling
process.

The CTT system alone helped set the first
CBP at 5363 m measured depth (MD), set the
second CBP at 5281 m MD, and perforate the
intervals between 5297 and 5306 m MD and
between 5152 and 5164 m MD. In addition,
the CTT system with the TCT subassembly
was used to mill the two CBPs in shut-in
conditions, without any stalls. This created
a continuous milling operation, reducing
the job time and the working fluid volume
compared to similar milling jobs using
CTT system alone. Comparing this CBP
milling job performance with a previous
operation in another well with similar
conditions (depth, deviation, etc.) using the
CTT system alone reduced the milling time
for one CBP by 22%. Although the overall
job performance exceeded the operator’s
expectations, the working parameters used
during the CTT system with the TCT sub-
assembly job were not constant, leaving a
few areas of improvement for the upcoming
milling operations. For instance, the
constant differential pressure and WOB were
not used on every milling pass down.

The novelty of using the CTT system
and TCT subassembly consists of real-time
monitoring of BHA data for positioning two
CBPs and opening new intervals exactly
at the required depths. In addition, this
approach enables removal of two CBPs by
adjusting the milling parameters to achieve
the optimum working parameters for the
motor and mill, providing direct and positive
financial impact for the operator.
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OBOPYIOBAHHWE

CepBuc «®@uamain-OHJIANH»

Service "Fidmash-Online"

Anppei INTIAIEBHUY, 3aMeCTHTEIb INTABHOI'O KOHCTPYKTOPA — HAYAJIBHHK GI0po cuctem, C3A0 «PUIMAIIL>

Andrey GLYATSEVICH, Deputy Chief Designer — Head of Systems Bureau, FIDMASH

B coBpeMeHHOM MUPE 3JIEKTPOHHBIE CUCTEMbBI HAXOAAT
BCe 60J1eE MUPOKOE MPHUMEHEHUE 711 KOHTPOJIA U
YIIPAaBJICHUS CJIOKHBIMH OOBEKTAMU HA TPAHCIIOPTE,

B IPOMBIIIJIEHHOCTHU U B OBITY.

B cooTBeTcTBHMM C MUPOBBIMU TPEHAAMU
LINPOKO BHEAPAIOTCA CUCTEMBI YIAJIEHHOI'O
MOHHTOPUHI'A U YIIPABJICHUA KAK HA CTALIMOHAPHBIX
OOBEKTAX (ABTOMATHYECKHUE MPOU3BOJCTBEHHBIE U
TEXHOJIOI'MYECKUE JIMHNUY, ABTOMATU3NPOBAHHbBIE
CTAaHKM), TAK U HA MOOUJIBHBIX, TAKUX KaK
4BTOMOOMJIBHBII, MOPCKOH, XKEIE3HOAOPOXKHBIA
TPAHCIIOPT, CTPOUTEJIbHAA U CEJIbCKOXO3AUCTBEHHAS
TEXHUKA U JIP.

LnppOBbIE TEXHOJIOTUH O3BOJIAIOT B PEKUME
PEAIBHOI'O BPEMEHU OTCJIEKUBATD
MECTOIOJIOKEHUE OOBEKTOB, TOJIYYaTh

AKTYAJIbHBIE TAPAMETPBI KX PA6OTHI U COCTOSHUS, Cucremsl yrnpasjieHU4,
KOHTpoONs 1 coopa AaHHbIX,
KOTOPbIMW OCHALLEHbI
yctaHoBKku Komrinekca Pr1,
HCIIOJIB30OBAHUA, IPECAYIIPEKACHH A ITOJIOMOK U T.[I. KO”T|06MHFOBb|e, HaCOCHbIe n
a30THble YCTaHOBKW, MOCTOSAHHO
COBEPLUEHCTBYIOTCS, U OAHUM
13 BaXKHENLLMX HaNpaBfieHUN
WX Pa3BUTMS MOXHO Ha3BaTb
WHTerpaumio B KOHLEMNUUIO
WMHTepHeTa Beluewn (loT). gas complex

AVCTAHITMOHHO YIIPABJIATDH, HAKAIIJINBATH 1
AHATTN3POBATH I/IH(pOpMaLII/HO JJIS1 TIOBBIINCHM A
©€30IMaCHOCTH U 9PPEKTUBHOCTH UX

BKJIIOYEHBI B IPOLIECC HU(PPOBU3ALTAU U
Pa3INYHBIE YCTAHOBKH 11 HE(PTETA30BOTO
KOMILJIEKCA, K KOTOPBIM BCETA ITPENbABIIAINCD
BbICOUANIIME TpeOOBaHU. HempepbIBHO UIET
BHEIPEHUE PA3ITUYHBIX 3JIEKTPOHHBIX
CHCTEM B YCTAHOBKAX ITPOMU3BOZCTBA
C3A0 «PHIMAIID>. K HacTOAMIEMY BDEMEHN
YK€ CJIO)KHO B IIPOU3BO/ICTBEHHOU JINHEUKE
NPEANPHUATASA HAUTHU U3JIE/INA, B KOTOPBIX ObI HE
NPHUMEHAINCH COBPEMEHHBIE KOHTPOJIEPDL, TAYCKPUHEI,
JATYUKU, TPONOPILIMOHAIBHBIE 'HIPOATIAPATEI U T.JI.
CHCTEMBI YIIPABJIEHUA, KOHTPOJIA U COOPA JAHHBIX,
KOTOPBIMM OCHAIIEHBI YCTAHOBKY KOMILJIEKCa I'PIT,
KOJITIOOMHI'OBBIE, HACOCHBIE M 430THBIE YCTAHOBKU,
MOCTOAHHO COBEPIIEHCTBYIOTCS, U OTHUM U3 BAXKHENIINX
HAIPABJIEHUH UX PA3BUTHA MOKHO HA3BATh MHTEI'PALIUIO
B KOHLIENIUIO NHTEpHeTA Betel (IoT).

Konnennus cepuca «dugmai-OHitaiy»

BIIEPBBIE ObLIA IPEACTaBIeHA B 2017 rogy Ha 13-11
ITorpeburenbckon KoHPepeH U C3A0 «PHUIMAII»,
I7I€ BBI3BAJIA HETIOAIEIbHBIN UHTEPEC CO CTOPOHBI
3aKA349MKOB. B TOM ke rogy Ha 6a3€ XOPOIIO U3BECTHOI'O
norpeéurtenam CKP43-20 6p11 pa3paboTaH ¥ BHEAPEH
NPOrPAMMHO-ANNAPATHBINA KOMILIEKC, TTO3BOJIAIONIAA
OCYLIECTBIATH OHJIAMH-MOHUTOPUHI U Y1aJIEHHBIA
JOCTYM K JAHHBIM KOJITIOOMHI'OBBIX YCTAHOBOK.

CepBHUC 32yMaH KaK IIPOCTOU U yIOOHBIN B
UCIIONIb30BAHUM UHCTPYMEHT, KOTOPBIH He TpebyeT
CHENMAJIbHBIX 3HAHUI U IIPEJIBAPHUTEIBHOIO OOYIEHUA
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In the modern world, we tend to use
electronic systems to monitor and manage
complex objects in transport, in industry and in
everyday life.

In accordance with world trends, remote
monitoring and control systems are widely
deployed both at fixed facilities (automatic
production and technological lines, automated
machine tools) and on mobile ones such as
road, sea, railway, construction and agricultural
machinery, etc.

Digital technologies allow real-time
monitoring of the location of objects, obtaining
actual parameters of their operation and
status, remotely
controlling,
accumulating
and analyzing
information to
improve the safety
and effectiveness
of their use of
warning failures,
etc.

Various
installations
of the oil and

which satisfy the
highest demads,
are included in the process of digitalization.
Continuous implementation of various
electronic systems in the production facilities
of FIDMASH. By now, it is already difficult to
find products in the production line of the
company that do not use modern controllers,
touchscreens, sensors, proportional hydraulics,
etc. The systems of control, monitoring and
data collection with which the facilities of the
hydraulic fracturing complex are equipped,
coiled tubing, pump and nitrogen plants

are constantly being improved, and one

of the most important directions of their
development can be called integration into the
concept of the Internet of things (IoT).

The concept of Fidmash-Online service was
first introduced in 2017 at the 13" Consumer
Conference of FIDMASH, where it aroused
genuine interest on the part of customers. In
the same year, on the basis of the well-known



JUIL pa60THI C HUM. OH HE TPEOYET 3aTPAT HA CO3/IAHUE

U NIOAI/IEPKaHUE UH(PPACTPYKTYPBL, EMY HE HY>KHA
OpraHu3zanusa paboynx MecT. C IPOrpaMMHON TOYKHU
3PEHUS B OCHOBE CEPBUCA HCTIONIb3YETCS BEO-UHTEPPEIC,
YTO MO3BOJIAET HOJKIIOUATHCS U PA0OTATh C HUM, KAK

C OOBIYHBIM CAHTOM, YEPES CTAHIAPTHBIE OPAy3€PEI

Ha JTIOOBIX YCTPOHCTBAX (HOYTOYKH, INTAHIIETH,
CMapT(OHBL) IPU HAJIMYUH JOCTYIIA B MTHTEPHET B
JIIOO60M TOUKe MUPA. C AIMAapaTHON TOYKH 3PDEHUS HA
OOPTY KONTIOOUHI'OBBIX YCTAHOBOK TAKKE UMEETCS

BCE HEOOXOJUMOE /1151 O6ECIIECYEHUS PAOOTHI CEPBHUCA.
Tax, B coctaB CKP43-20 Bxogut GSM-MOAEM 1 aHTEHHA,
MOCPEICTBOM KOTOPBIX YCTAHOBKA ABTOMATUYECKU
MHOJK/IIOYAETCA K INMIOO6ATBHOU ceTH HTEPHET U IEPEJacT
JIAaHHBIE HA YAJIEHHBINA cepBep. TakuM 00pa3oM, 11
PadoTsI ¢ cepBUCOM «DyamMani-OHIANH> 3aKA3YUKY
TPe6YyeTCs TOJBKO MPUOOPECTH Y JIOKAIIBHOI'O OIIEPATOPA
COTOBOY CBA3U OOBIYHYIO SIM-KapTy C NOAXOAAIINM
TapU(PHBIM INTAHOM MOOHIBHOT'O UHTEPHETA U
YCTAHOBUTBD €€ B MOJIEM.

SKR43-20, a software and hardware complex
was developed and implemented that allows
online monitoring and remote access to coiled
tubing data.

The service is conceived as a simple and
easy-to-use tool that does not require special
knowledge and preliminary training to work
with it. It does not require the cost of creating
and maintaining infrastructure, it does not need
the organization of jobs. From a programmatic
point of view, the service is based on the web
interface, which allows you to connect and
work with it as a regular site through standard
browsers on any devices (laptops, tablets,
smartphones) with Internet access anywhere
in the world. From the hardware point of view,
on board the coiled tubing units, there is also
everything necessary to ensure the operation

of the service. So
the composition of

7151 BXO/1a B CUCTEMY HEOOXO/IMMO BBECTH JIOTHH Fidmash | N@Y s=s__ SKR43-20 includes
U [TAPOJIb, IIOCJIE YETO NOJIb30BATEIb ITONA/IAET GSM-modem and
B CBOH JIMYHBIN KAGUHET U MOTYYACT JOCTYTI K —— antenna, through
(PYHKIIMOHAITYy cepBUCa (PHUC. 1). which the unit

B paspene Ha ITaBHOM CTPAHUIIE i automatically
IPENOCTABIIETCSI NUH(POPMALUS O KOJIMUECTBE connects to the
€IMHUI] TEXHUKH, TEKYIIIEM CTATyCE (OHJIALH/ m global Internet and
o(IIariH), BDEMEHU ITOCJIETHETO CEAHCA, transmits data to a
OTOOPAKAETCS HA KAPTE MECTOIIOTIOKEHHUE remote server. Thus,
YCTAHOBOK U IpyTas HH(pOpMaLus (puc. 2). Pucynox 1/ Figure 1 to work with the

CHMCOK JOCTYITHOI'O OO0PYAOBAHUA HAXOJUTCSA
BO BKJI3JIKE «O00pyAOBaHUE> (PUC. 3).

Ecan yCTaHOBKA HAXOAUTCA B PEKUME OHJIANH,
TO BO BKJIAJJKE «MOHUTOPHHI» TEKYIIIHE ITAPAMETPBI
MIPOLIECCA OTOOPAKAIOTCS B I'padpudecKoM Byuze. ITpruuem
[T OTOOPAKEHUS B PEXKUME PEATTBHOIO BDEMEHU
MO>KHO BBIOPATh KAK JIIOOOH U3 NAPAMETPOB YCTAHOBKU
(maBneHue, HATPY3KH, PACXO/ U T.J1.), TAK U BUJ] ETO
npenocTasaeHus (UUPpPa, rpaduk, THAUKATOD) (PUC. 4).

VYaneHHbIN JOCTYI K (pakiiaM JaHHBIX
U36PAHHON YCTAHOBKY OCYIIECTBIIACTCS
4epes BRIAJKY «“APXUBHBIE TaHHbIE». [Ipyu 3TOM
IOJIb30BATEJIb IIOIYYAET JOCTYI K (DAIAM,
KOTOPBIE YKE OBUIN YCTAHOBKOM OTIIPABJIEHDBI HA
CepBEP BO BPEMS ITOCJIETHETO CEAHCA CBA3U. TAKUM
06pa3oM, JOCTYI K (PAKIAM, XPAHAIIIUMCS HA
cepBepE, MOKET OCYIIECTBIIATHCA B JII060€ BpeM
Y HE 3dBUCUT OT CTATYCA YCTAHOBKU (OHJIAMH/
odmnaitn) (puc. 5).

3a KOPOTKUI NIEPHOZ, HAM YAAJIOCh IIEPENTHU
OT U/ICH K PEATIU3ALIH U 3AITYCTUTD «Drimari-
OHJIaH» B IOJIHOLIEHHYIO 3KCILIYyaTALUIO.
Ha 1anHbIi MOMEHT K CEPBUCY ITOJKIIOYEHO
OKOJIO JIECATKA YCTAHOBOK, 3KCILJIyaTUPYEMBIX B e ey
HECKOJIBKUX CEPBUCHBIX KOMITAHUAX. [Iponecc L
NOAKJIIOUEHUS IPOJIOJIKACTCS HAPALY C paOOTAMU R T

e
B prmmy gmuma

Fidmash | N8) E==t._ Now

"Fidmash-Online"
service, the customer only needs to purchase
from a local mobile phone operator an ordinary
SIM-card with a suitable tariff plan for the
mobile Internet and install it into the modem.

To enter the system, you must enter your
login and password, after which the user enters
his personal cabinet and accesses the service
functionality (Figure 1).

wed Y.

e
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I10 HaJII)HCﬁIJ_ICMY PA3BUTHUIO U YIITYIHICHUIO CCPBHCA

C y4E€TOM OIIBITA KCIITYATAITUU U TIOXKEIAHHH CO
CTOPOHBI 31KA34YHKOB.

Jlo xoHna 2018 roja riaHupyeTCsa 3aBEPIINTDL BTOPOH
3TAI pa3padboTKu ceppuca «duamani-OHIANH», 4TO
3HAYUTEJIBHO PACHIMPUT €I'0 (DYHKIIMOHAJIBHBIC

Pucynoxk 2 /Figure 2

The section on the home page provides
information on the number of units of

equipment, the current status (online/offline), }
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BO3MOKHOCTH, OCHOBHBIMU M3 KOTOPBIX CTAHYT: IPOCMOTP
BUJIEO C KAMEDP CUCTEM BUJEOHAOMIONEHHUA HA YyCTAHOBKAX,
(OPMHPOBAHUE OTYETOB 32 BLIOPAHHBIA IEPHOJ, BDEMEHHU
10 PA3IMYHBIM I'PYIITAM [1APAMETPOB, OHJIAMH-TIEpe/1ada U
MOHUTOPUHT aBAPHUIHBIX COOOIICHUI U TPEAYIIPEXKIECHUN
1 MHOT'O€ Ipyroe. B JajlbHENIIEeM K CEPBUCY IIAHUPYETCS
MOAKJIIOYATD HE TOJIKO KOJITIOOMHIOBBIE YCTAHOBKHU, HO 1
HACOCHBIE, A30THBIE ¥ YCTAHOBKU KoMILiekca I'PIL

Jlis norydeHus 60s1ee NoApOO6HOM MH(POPMALINU U JIS
OTIIPABKY 3AI1POCA HA IMOJKIIOYEHME K CEPBUCY «PUMAaIII-

Omnnartn» obpamaritecs 1o aapecy fidmashsales@nov.com ©
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the time of the last session, the location of the
installations and other information displayed
on the map (Figure 2).

Alist of available equipment is located in the
Hardware tab (Figure 3).

If the unit is online, then in the "Monitoring"
tab the current process parameters in the mode
are displayed graphically. And for real-time
display, you can choose any of the settings
(pressure, load, expense, etc.) and the type of its
provision (figure, graph, indicator) (Figure 4).

Remote access to the data files of the selected
installation is done through the "Archive data"
tab. In this case, the user can access files that
have already been sent to the server during the
last session. Thus, access to files stored on the
server can be done at any time and does not
depend on the status of the installation
(online/offline) (Figure 5).

In a short period we managed to move
from ideas to implementation and launch
"Fidmash-Online" into full-fledged operation.
At the moment, about a dozen units operated
by several service companies are connected to
the service. The connection process continues
along with the work on further development
and improvement of the service taking into
account the operational experience and the
wishes of the customers.

By the end of 2018, it is planned to complete
the second stage of the Fidmash-Online
service development, which will significantly
expand its functionality. The main functions
are: viewing video from CCTV cameras on
installations, generating reports for a selected
period of time by different parameter groups,
and monitoring of alarms and warnings
and much more. In the future, it is planned
to connect to the service not only coiled
tubing units, but also pumping, nitrogen and
installation of the hydraulic fracturing complex.

For more information and to send a request
to connect to the Fidmash-Online service,
please contact: fidmashsales@nov.com @

o koHua 2018 roga nnaHmpyeTca
3aBepLUMTb BTOPOW 3Tan pa3paboTku
cepuca «Pungmatu-OHnanH»,

YTO 3HAYMTENbHO PaCLUNPUT €ro
hyHKUMOHaNbHbIE BO3MOXHOCTMW.

By the end of 2018, it is planned to
complete the second stage of the
Fidmash-Online service development,
which will significantly expand its
functionality.
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MapaBnuyecknn paspbiB nnacra
Hydraulic fracturing

Ycnyru c ycraHoekamu FHKT
Coiled tubing services

OcBoeHMe CKBaXXUH a30ToOM
Well gaslifting

3akaH4YMBaHUe CKBaXXWH
Well completion

MakepHbIN cepBUC
Packer service

JloBUnbHbie paboTbl
Fishing operations

CynepBansuHr npm TKPC, ocBoeHun,
PN v THKT
Workover, CT & fracturing supervising
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OBOPYVIOBAHHE

Pa3paboTka

B crarpe xxypHaia
«Bpems KOnTIOOUHTa»
(Ne 2 (060), 2017)
CIIEIUAJIUCTHI
AO «OKb 3enur»
PaccKa3pIBaIu 06

N BHeApeHue
HOBbIX OOPA3LIOB [t
o0opyaoBaHus

KCILTYATAITNH CKBAKHUHBI
KOHTPOJINPOBATH

UHTEPBAIA I1acTa. Bo-
BTOPBIX, BO3MOKHO

YCIEMIHOM IIPUMEPE LIEMEHTHUPOBAHUE
UMIIOPTO3AMEMEHUS My(TBI 6€3 IOTEPU €€
060pynoBaHUs AO (( 0 K 5 3 e H M T )) pPaboTOCIIOCOGHOCTH.
JIJII CKBAKUH C Cneuuanuctel AO «OKbB
rOPHU30HTAIBHBIM 3eHUT» CIIPABUIINUCH C

okoHuaHuem ¢ MCI'PTT,
B YaCTHOCTU, My(PTAX C
BBIIIMOHBIMH OKHAMH
Y MaHXETHOM IAKePeE.

B nacrosamern cratee AO «OKDB 3enut»
NPEACTABIISAET CBOU HOBBIE PA3PAOOTKH,
CIIPOEKTUPOBAHHBIE C YYETOM TPEOOBAHUI U
HOXKENTAHUA HEPTAHBIX KOMITAHU PO,

B 2016 roay crieriuanuctst AO «OKB 3eHuT»
YCIENTHO IPOBEIN UCHBITAaHUA My ThI I'PITB
JUIS IPOBEJIEHUA T'HIPOPA3PhIBA I1J1ACTA B
TOPHU30HTAJIBHOM CTBOJIE. Jlaiee, yauThIBAs
TPEOOBAHUSA 3AKA3YHUKOB B TEXHUIECKOM
3aganuu (T3) o yCTaHOBKE B KOPIYC MY(PTHI
JONOIHUTEIBHOT'O MMOPIIHSA, TO3BOJIAIOMIETO
MPOU3BOAUTD €€ IOBTOPHOE 3AKPBITUE-
OTKpBITHE, criequanncTel AO «OKB 3eHuT»
CIIPOEKTUPOBAJIN, U3TOTOBUJIN U YCIIEIITHO
ucneiTanu mydty 'PIIB IT1 (mopmens 1)
auamerpom 114,3 Mm.

C TeyeHueM BpEMEHH UIET OOBOTHEHIE
MJIACTOBOTO (PJIIOUJA, TTOCTYHAIOIIETO B
CKBa)KHUHY, HA6IIOJAI0TCA IIPOPBIBLI I'a34.
EQUMHCTBEHHOE PEMIEHHE ITO OTCEYEHUIO
O6BOJHEHHOI'O UHTEPBAJIA — €TO U30JIALIUA.
H30manus oA pa3yMeBAET JIMOO YCTAHOBKY
OTCEKAIOINUX UHTEPBAJI ITIAKEPOB, TUOO
LEMEHTUPOBAHME. [T03TOMY OJJHUM U3
TpeboBaHuii T3 66114 BO3MOXHOCTD
LEMEHTUPOBAHUS MYy THI O€3 IIOTEPHU €€
PaboTOCIIOCOOHOCTU. BHECEHME JOTIOJHEHUT B
KOHCTPYKIIMIO MY(THI HO3BOJIUT B JAJIbHENIIIEM
NPOU3BOAUTD U3OJIALIUIO MHTEPBAIOB ['PIT
MU3-32 O6BOJHEHUA (PIION/1A UIIN TTOCTYIIIEHUA
rasza. I[Iposesenue paboT IO U3OIALUN TAKUX
30H LHEMEHTHOU CMECBIO B HACTOAIIUI MOMEHT
TpebyeT OOJBIINX 32TPAT U HE FAPAHTUPYET
100%-1 yCIIENITHOCTH, 4 YCTAHOBKA OTCEKAIOIUX
MMAKEPOB TPEOYET TIATEIBHOM HOATOTOBKHU
CTBOJIA CKBA’KUHBI K CITyCKYy OO0PY/JOBAHUS, U
HeT 100%-1 rapaHTHH, 9TO LIEMEHT IIOJIHOCTBIO
U30JINPYET UHTEPBAT OOBOJHEHHOCTU HJIN
NpPOPBIBA I'a3a. Mcronb3oBaHue MyQTh
T'PIIB IT11 nO3BOSET, BO-IIEPBBIX, B IIPOLIECCE

TexHoaoruu AO «OKB 3eHuT»
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B.B.T'OPHH, 3aMeCTHUTEIb JUPEKTOPA II0 PAZBUTHIO HOBBIX

SOMNLIPE EEA S RE

TpeboBanusamu T3 u
YCIENTHO NPOBEIHN PA6OTHI
Ha JIBYX MECTOPOXK/ACHUAX
B 3an1aHOM 1 BOCTOYHOM
Cubupu. Bcero BBIIIOJHEHBI PA0OOTHI HA TPEX
CKkBaxkuHax. /[Be 3 Hux 36C, CO CIIJIONTHBIM
LIEMEHTUPOBAHUEM. B CKBAXXUHY OblIa CITYIIEHA
KOMITOHOBKQ, BKJTIOYAIOIT A1

4 mydTe! TPIIB IT1. I[Tocie 1eMOHTaXA

6puranael 3bC Ha ckBakuHe cuiamu KPC
MPOBEJICHA ITOJAIOTOBKA CTBOJIA CKBAXKUHBI K
CcycKy MaHkeTHOro nakepa AO «OKbB 3enut».
TToaroroBka Bkjouasaa CITO IT @ 95 mm, CITO
CIIEIIUAJIBHOT'O MATHUTHOTI'O IIEPEBOJJHUKA

Y MA06/I0HA, UMUTHPYIOUUX KOMIIOHOBKY
naxkepa. JJOnoMHUTEIbHO IPOU3BOJUIACH U
CIIO paribepa 95 MM J1J11 OUHUCTKH CTEHOK
CKBa>KHUHBI OT OCTATKOB OYPOBOT'O PACTBOPA U
LeMEHTHOU KOPKU. 'PIT HAa MaHXXETHOM IaKepe
nposejieH 3a 1 CI1O. Heo6XoanuMo OTMETUTD,
4TO B KOHCTPYKIUIO MEXAHUYECKOT'O JIOKATOPA
MY@PT, BXOJAMIUX B KOMIIOHOBKY MaHKETHOI'O
naxkepa, 6bLIN yCTAHOBJIEHDI CIIEIIUAJIbHBIE
MJIAIIKH, CTY>KAIIHE JUIST OTOUBKU CTBIKOB MY(DTHIL.

Tipsrtimmain B0l RANESE SoRaiipe
T M T

Pucynox 1 - My¢pma IPIIBII1

OO6BIYHBIE IUTAIIKH JIOKATOPA MY(PT, KOTOPBIE
OTOUBAIOT MY(PTOBBIE COEAUHEHU S, MOT'Y T
MPOMU3BECTH 3ALIEII TOPITHS U IPEXKIEBPEMEHHO
33aKPBITh BBIITUOHBIE OKHA MY(DTBL, YTO NPUBEJAET
K HEBO3MOXXHOCTHU IIPOBEJEHUS CTUMYJIAIUNA
JIAHHOT'O UHTEPBaJIA. CHIEIINATIbHBIE IUTAIIKA
«BUJISIT» TOJIBKO IBE€ IPOTOYKU B KOPITyCE MY(PTHI



U ITIO3BOJIAIOT NO3UIITMOHHUPOBATH MAHKETHBINA
nakep B 337jaHHOM uHTepsase ['PII.
[TapannenpHO cnenaanucTel AO «OKB
3eHuT» pa3padboTanu, U3ArOTOBUJIN U IIPOBEIN
UCIBITAHUSA MTHCTPYMEHTA, [IEPEKIIIOYAIOLIETO
U1 2-65, mpeIHA3HAYEHHOT'O JIJIsI IPOBE/ICHUSI
PaboT O MOBTOPHOMY 3aKPBITUIO-OTKPBITHIO

MU POKOI TMHEHKU MydT ['PI1, BBIITyCKaEMBIM
npeanpustuem. Uacrpyment UI1 2-65
(MaKCHUMaJIbHBII HAPYKHBIHA 1raMeTp 65 MM)
MO3BOJISIET IPOBOJUTD PAOOTHI IO
MEPEKIIOYECHUIO TIOPIIHA B 3AKPBITOC/OTKPLITOE

4 pa60uem noJaolcenuu

nonoxeHue yepe3 HKT 88,9 mm.
B xoHcrpyxiuio UIT 2-65 ycTaHOBIEH
MEPETUBHOU KJIAMaH, CPA6ATBIBAIOIUI OT
JIaBJIEHUS U AKTUBHUPYIONUN BbIJIBHKHBIE
TUTAmKy (10 AuameTpa 106 Mm), KOTOpbIE
BXO/AT B KOHTAKT C BBITOYKOMH B 143 ITOPIITHSL.
[ nposefieHns paboT NPU HEOOXOAUMOCTHA
B KOHCTPYKIIUIO MOT'YT OBITh YCTAHOBJIEHBI
OOpPAaTHBIE KIAIAHBI [/ IPOBEJCHUSA
PaboT IO 3aKPBITUIO-OTKPBITHIO HA THKT.
HHCcTpyMeHT
UII 2-65 O3BOJISCT IPOBOUTH IPOMBIBKY
BO BpeMs CITO ¢ pacxonom 10 150 j1/MuH.
B 2017 ropy unctrpymenTt UII 2-65 Gbin
UCHBITAH B CKBAKMHE BocTOouHOM CHbUpH.
HaTHKT 9 44 MM nnpoBeeHBI PAa6OTHBI IO
3aKpBITUIO My(PTHI ['PITII-2 (MPpOMU3BOACTBA
AO «OKB 3eHuT»), KOTOpas BXOJUT B

Pucynok 2 — Hucmpymenm,
nepexarouarowuii HII 2-65
6 MPAHCNOPMHOM RONONHCEHUU

Pucynox 3 — Hucmpymenm,
nepexmouarouwjuii HI1 2-65

JIMHEUKY OOOPYAOBAHM A, TPOU3BOAHUMOIO
AO «OKB 3enut». bpuragov KPC nepej Hadyanom
paboT OBLIN BBIIOJIHEHBI MEPOIIPUATHS 11O
(Ppe3epPOBAHUIO ITOCATOYHBIX cefiesl. HECKONIBKO
paboT BBINOIHEHBI HA (POHJE CKBAKHUH
HEPTAHONM KOMITAHHH TAKXKE B BOCTOUHOI
Cubupuy, rae ¢ npumeHenuem 'HKT @ 44
1 @ 50,8 MM OBLIN IPOBEJEHBI
OTKPBITHSI-3AKPBITUI MY(PT C
nocuaeayomum nposeaenuem I'PII.

B HacTosmuit MmomeHT AO «OKB
3€HUT» BHECJIO B KOHCTPYKIUIO
HII 2-65 101OAHEH NS, 11€/1b
KOTOpPBIX — pa6oTsl HAa HKT KPC,
KOTOPBIE NO3BOJIAT CHU3UTD
ONEPALTMOHHBIE 3ATPATHI 3AKA3YUKOB.

CoorBeTrcTByeT T3 3aKA34YHUKOB U

YCIIEMIHO NPOMIEAIAsA UCTIBITAHUA
my@Ta I'PIT-PC (pacTBOPUMOE CEAJIO).

BBITNIOIHEHBI PAOOTHI B YETBIPEX CKBAKMHAX HA
MECTOPOXACHUAX 3anaaHon Cubupu. Ha Tpex
CKBAKHMHAX OYPEHUS ObLIIN yCTAHOBJICHBI 110 4
My TsI I'PIT PC. K nposesiennio pa6oT no I'PIT
KOMIIAHMA IPUCTYNAIA yepes 9—11 guei nocue
CITYCK4 XBOCTOBHKA. Bce mydThI
OBbLIIU CTUMYJIMPOBAHBI IITATHO.
MaKCUMaJIBPHO IPOKAYAHO YEPE3
My@THI 100 TOHH NPOIMIAHTA C
pacxonom 3 M*/MUH. B HacTosAmMHn
MOMEHT BCE CKBA’KHUHBI HAXO/SATCA B
pabore.

B 4eTBEPTYIO CKBAXKMHY OypEHUSA
OBLIIU YCTAHOBJIEHBI 2 MY(PTHI
T'PIT PC ¢ pacTBOPHUMBIM CELIIOM
COBMECTHO C HEPACTBOPUMBIMH
My@pTamu. CpabaTbIBAHUE CAMOM
BepxHer My Tl I'PIT PC npousomniio
IITATHO NOCJIE 3AKAYKH 320 TOHH NPONNAHTA
1 1000 M? mybIbI € pacxoaom 4 m?/MuH. Yepes
nBe Heenn 6purazon ITPC 661U TPOBECHBI
pa6oTs! 1o CITO TOPLIOBOM NTEYATH O IITyOUHBI
YCTAHOBKH 3-11 cBepXy My ThI ['PIIII-2 (O6BI9HOE
cenno). Cenna AByxX BepxHUX MypT I'PIT PC
OTCYTCTBOBAJIY, YTO TOBOPUT O UX OJTHOM
pactBopeHun. ©

OBOPY/IOBAHHE

_Czlng pocstopeay

Pucynox4 — Mygpma I'PIIII-PC-114, oo0uuii 6uo
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JAKIIMOHHOT'O COBETA

ROJIOHKA YJIEHA PE

NMponssopcreennbin «KAHKAH»

I0.A. BAJIAKHUPOB,
I.T. H., Ipodeccop,

aKaJEeMHK
MeKayHApOAHOH
aKaJeMHH HAYK

BBICIIEH IIKOJIbI

IIpeacrasisdio Ballle yAUBJIECHNE, KOIId BbI IPOYTETE
B HAYYHO-IIPAKTUYECKOM JKYPHAJIE 3aI'OJIOBOK C
OTTEHKOM IIaHCOHA!

Jloporue MOu YUTATEU, HE OECITIOKOUTECH, 51 B
TOJIHOM 37IPaBHU YM4, YyBCTBYIO C€651 HOPMAJILHO
U AK€ IIPEBOCXOAHO. Bi1aro 3a MOMM 30pOBbEM
HAOIIOAAIOT OYEHD XOPOILIUE U ONBITHBIE BPAYH,

TAK 4YTO CO MHOI BCE XOPOIIO U HOJIHBIN HOPAJIOK.
OJHAKO IOYEMY OYEPEIHON MATEPHAJI IS Ky PHAIA
HMEET TAKOE JIEI'KOMBICJICHHOE HA3BAHUE? — CIIPOCUTE
BbL [TOMHUTE OOGJIETEBIINUI BECh MUP CHUMOK, Ha
KOTOPOM BEJIMKUI AJTbOEPT DUHIITENH TOKA3bIBAET
MUDPY A3bIK? BEJIMKUI OTKPBIBATEIb TEOPUU
OTHOCHTEJIBHOCTH, HE CTECHSAACDH, IOKA3bIBACT HAM
A3BIK U KAK OBl IPA3HUT HAC, HATIOMUHAS, YTO PSJIOM

C BEJIMKHM BCEI/IA €CTh OOBIIEHHOE, HECJIOXKHOE,
IIOTOMY YTO TaK YCTPOEH CBET.

B Mmoem maTepuaJie ¢ TAKUM CTPAHHBIM HA3BAHUEM
MOXKHO IIPOCJIEAUTD IIPOCTOE JKEJIAHUE — [IOKA3ATh
HOBYIO, JOCEJIE HEU3BECTHYIO TEXHOJIOI'HIO,
MOCBAMIEHHYIO MOBBIIEHUIO PAOOTHI HE(PTAHON
WJIW I'A30BOU CKBAKUHBL M, KOHEYHO, HA3bIBAS
3TOT MATEPUAJI TAK, KAK 3TO IIPO3BYYIAJIO, A XOTEN
IPUBJIEYb BHUMAHHE CIICLIUAJIMCTOB K HOBU3HE
peIAraeMoON B HEM Uieu. BoT u Bee!

3HAMEHUTAS MEJIOAHA KaHKAHA CO37aHa
(ppaHIy3CKUM KaacCuKoM JKakoMm OpdeHbaxom,
CIIELIMAJIbHO JJIS CJIOJKHBIX, HO KAXKYIIMXCS
IPOCTBIMU, PUTMHUYHBIX XOPEOTPAPHUIECKUX
«1a». Ho monpo6yriTe B IPBIKKE MOBTOPUTD UX
— AYMAIO, CPA3y HE TTOMYYUTCA. TaK M B HAIIIEH
TEXHOJIOI'MYECKON HOBUHKE IIPEMYIPOE COCEACTBYET
C SIKOOBI IPOCTBIM Ha BHU/I, HO CJIO>KHBIM B
WCIIOJTHEHUH .

YT0 XK, «yBEPTIOPA» IIPO3BYyYaId, [IOITOMY
nepeigeM K pAacCCMOTPEHUIO CYTHU HALIEH UJECH.

J17151 KOMITAKTHOCTHU U3JIO}KCHU ST MATEPHAT OYACT
MNPENCTABJIEH B BU/IE AJITOPHUTMA BO3JEUCTBHA. 1,
KOHEYHO, IIEPBBII AJIIOPUTM BO3ICHUCTBUS OYACT
TOCBSIIIECH BbIOOPY CKBAXKUHBI JIJIS1 PEATIN3ALIU T
TEXHOJIOTUU. BBIOGOP CKBAKUHBI IOJIKEH
IIPOMU3BOIUTHCS OYEHD TIATEIBHO C HAJIMYHUEM
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HY>XHBIX 1 HECOOXOJUMBIX I'PA(POAHATUTUYECKUX
MAaTEPUAJIOB, B OCOOEHHOCTH KAPOTAKHBIX AUATPAMM,
K4K B [IPOIIJIOM, KOTIZId OYPUIACh CKBAXXUHA, TAK U

B IIEPUO/]] €€ IKCIITYATALIMH /IO CETOJHAIIHETO JHS.
3anopHasa ApMaTypa Ha MIOBEPXHOCTH CKBAKUHBI B
CJIy4ae aBApUMHON HEOOXOUMOCTH JJOJIXKHA OBIThH
BCETZIA FOTOBA BKJIIOUUTHCA B paboTy. Ilepenaya
CKBA)KMHBI 110CJIE OYPEHUS JOJIKHA OCYIIECTBISATHCS
C HAIMYUEM U IIEpEAAYEH BCEX AKTOB O IIPOBEJEHNU
BBI30BA (JIIOU/IOB M IIPOBEJAECHUHN B IIPOOHON
KCIUTYATALIUH U CTA6MJIBHOM PA6OTHI CKBAXKUHEI B
IIPOU3BO/ICTBEHHOM YIIPABJIECHUHU IO JOOBIYE HEPTHU
M I'd34, 4 TAKXKE C y4aCTUEM I'OPHOTEXHUYECKOH
CJIYKOBI, €CJTU TAKOBAS UMEECTCSL.

Ilepenaem HETOCPEACTBEHHO K TEXHOJIOTHUH.
XOJIOHOM BOJIOM C AHMOHOAKTUBHBIM [TAB B
KOJIMYeCTBE 1-29% OT MaCCBI HPUMEHAEMOU JKUIKOCTU
IIPOU3BOAUTCS IIPOMBIBKA CKBAXKHUH /10 YMCTOH BOJBI
IIPU [OJOXKUTEIBHOM JABJICHUU B IIpeaenax 50% ot
IIJIACTOBOI'O JJABJICHUS PEMOHTHUPYEMOM CKBAXKUHBIL.
To >xe caMO€ MOBTOPSIETCS C BO3/ICHCTBUEM
OTPHUIIATEILHOTO JIABJICHUS B rIpeienax 650—700 e
H4 pTYTHOM MaHoMeTpe. [IoBTOpsieM IpoLecc
IIPOMBIBKHU CKBAKHHBI, HO YK€ C IPUMEHEHUEM
CYXOrO I1apa WUJIU TOPSYEH BOJIBI C TEMIIEPATYPOU
Ha 40% MEHBIIEH IJIACTOBOH, OJHAKO 3TOT
IIPOLIECC IIOBTOPSETCA TENEPD C IPUMEHEHHUEM
IOJIOXKUTEIBHOI'O U OTPULIATEIBHOIO JABICHUS IIPU
OOBIYHOM /IJIS1 CKBAKUHBI IIJIACTOBOM TEMIIEPATYPE.
Jajiee npoBOAUM OJHOBPEMEHHOE BO3CHUCTBUE HA
CKBAXKUHY IIOJIOXKUTEIBHOI'O U OTPULIATEIBHOIO
JaBJICHUS IIPU TEMIIEPATYPE CAMOI CKBAXKUHBI,

HO C 00513aTEIbHBIM TPUMEHEHUEM MHOTO(DA3HON
TEHBI, COCTABJICHHOM 13 I[TAB (aHMOHOAKTHUBHOT'O)

B KOJIMYECTBE [0 5% OT KOJIMYECTBA JKUJKOCTHU B
ckBaxxuHe. I[Tocjie 4ero 3asepuracM 3TOT IIPOLIECC,
K4K B «<KAaHKAHE», CMEHOM! JJABJICHUA IIOJIOKHUTEJIbHOI'O
U OTPULIATEILHOI'O JABJICHUN B TEYEHUE 5 YACOB

U IPOMBIBKOM CKBA>KMHBI C TIOMOIIBIO TOPAYEN

BOABI IIpU Temueparype Ha 20—30% MeHblie
1aCTOBOM. CKBAKUHA ITOAAACTCS BO3ACUCTBHIO
MOJIOKUTEIBHOI'O U OTPULIATEIBHOI'O JABJICHUN IIPU
IIACTOBOU TEMIIEPATYPE, KOTOPAs YCTAHOBUIIACDH
CTALIMOHAPHO B CKBAXKUHE.

IIpy OKOHYAHNUHN PEMOHTA CKBAKHUHDI IIPOBEPACTCA
YHCTOTA 320051 CKBAXKUHBI (IIPU HAJIMYUU IPOOKU
065132TEIBHO IPOMBITH C TOMOIIBLIO ITAB mpu
KOHIIEHTPAMUU 2—3% OT KOJIMYECTBA )KUJKOCTHU B
CTBOJIE€ CKBAKHHDI).

CJI0BOM, ITOJTyYMJICSI HACTOAIINI KAHKAH, HE
XBATAET TOJIBKO MY3bIKU. KaHKAaH OIy4HIICS
CMEHOM AaBJIEHUH, KonndecTBa [TAB, Temnieparypbl
u ap. Hamu ¢ ycrnexoM 6bL1 UCITOJTHEH HYXHBIA
YETKUU PUTM. ©
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BbictaBKa «Hedreras-2018» n HaunoHanbHbIN
Hed TerazoBbiv hOpyM - NoAAEPIKKA
WHHOBaLMOHHOMY pa3BuTtuio TIK Poccun

180 MEMEYHIPOSHAN BLICTINKS

HALIWMOHANBHL

1A
HE©TErAI0OBEIA HE®TEra3-2o018

o[

DOPYM

16=18 anpens 2018 anpens 2018
I
[T, T R e

B Mockse, B LIeHTPa/1bHOM BBICTABOYHOM KOMIIJIEKCE
«DKCIOLEHTP», C GOJIBIINM YCIIEXOM NPOILIA
18- MexxayHapOAHAS BBICTAaBKA «OO0pYAOBAHNE
U TEXHOJIOTHUH /11 HE(PTETa30BOrO KOMILJIEKCA»
(«<Hedrerasz-2018») 1 HartnoHanbHbIN HEPTEra30BBINA
dopym. B ouepeHON pa3 NOATBEPKACHO HA IPAKTHUKE,
YTO COBMEMIEHUE MACIITAOHBIX BBICTABOYHBIX
MEPONPUATHI C OOIIUPHON IPOrPAMMOI
OPO(ECCUHOHANBHBIX JJUCKYCCUH NTO
BAKHEHMIIINM BOIIPOCAM OTPACJIEBON
MOBECTKH JIHA PACIIHPAET
BO3MOXKHOCTH U OOECTIEUNBAET
MAaKCHUMAJIbHBIN IIPAKTUYECKHI
PE3YABTAT /11 Y4aCTHUKOB.

BeicTaBka «<Hedreras»,
ABJIAIOIIAACA KpYIIHEN e B Poccun
U cTpaHax BocTouHoit EBporibt
TUIOIAJJKOM JJIs1 IEJIOBOT'O OOIMEHUA
CHENUAIICTOB HE(PTETA30BOM U
CMEKHBIX OTPACJIEN, IIPOBOANIIACH
¢ 16 o 19 anipens 2018 roma. OHa
ObLJ1a OPraHnu30BaHa AO «DKCIOLEHTP» B TAPTHEPCTBE
C HEMELKOU BBICTABOYHOM KOMITaHUEU «Mecce
Hroccenpropd 'M6X»> npu noaaep;xke MUHUCTEPCTBA
3HepreTuku PO, MuHMCTEPCTBA IPOMBILIEHHOCTH 1
Toprosnu PO, Coroza mamuHocTpourtesnen lepMmanun
(VDMA), nox naTpoHaTOM TOPrOoBO-IIPOMBIIIIEHHOM
nayarsl PO.

Ha o(pu11naIbHOM OTKPBITHH BBICTABKUA
«Hedrerasz-2018» y4aCTHUKOB IIPUBETCTBOBAJIU
3aAMECTUTENb MUHUCTPA 3HEpreTuku PO Kupuin
MoJ1oOB, IPE3UIEHT TOProBO-IPOMBIIIIIEHHON
nanatel PO Ceprent KaTblpyH, reHEPATbHBIA JUPEKTOP
«QKCIIOLEHTPa» Cepreil beyHOoB, IpeICTaBUTEIN
OTPACIEBBIX COIO30B U APYTrUe O(PHUIIUATbHBIE JTHLIA.

B BricTaBKe «Hedreras-2018» mpuHsInu ygacTue
552 BeAymue KOMIIAHUM U3 27 CTpaH Mmupa. Camoe
COBPEMEHHOE OOOPYJOBAHHE U HOBEMIIINE TEXHOJIOTUH
Ha o6m1ei rtomaau 6osee yeM 31 000 KB, M
NPEJCTABUIA KPYIHEHNIINE 3aPyOEKHBIE U
OTEYECTBEHHBIE IPOU3BOJUTEIIN U ITOCTABIIHUKHA
ra30BOI'0 ¥ HEPTIHOI'O OOOPYJOBAHUS, HEPTIHBIE
KOPIIOPAIIMHU U XOJNJUHI'H, HEPTETra30400bIBAIOIIUE U
nepepadaTeIBAONIINE NIPEANPUATHS, HE(PTECEPBHUCHBIE
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B BbicTaBke «HedTeras-2018»
npuHANK ydactue 552 segyime
KoMnaHuu u3 27 cTpaH

Mupa. Camoe coBpeMeHHoe
obopyaoBaHMe N HoBenwne
TexXHONOMMu Ha O6LLI,el7I nnowaam Kompressoren GmbH, Centrax
©onee yem 31 000 kB. M
npeacTaBuUan KpynHenwme
3apyOexHble N OTe4YeCTBEHHbIE
NpPoOu3BOAUTENMW.

U I'€0JIOrOPAa3BEOYHbBIE KOMIIAHUH, TIPEATIPHUATHSA,
3aHATHIE B OYPEHUH, IIOHUCKE, PA3BEAKE, JOObIYE,
CTPOUTENBCTBE, OOBEKTOB I'd30- U HEPTETOOBIUH,
ra3o- 1 HePTEXUMHH.

KitoueBble pa3/iesibl 6bLIN TOCBAIICHBI
ABTOMATHU3ALIMH, HEPTEIA30XUMHUH, HOBCHIIINM
Pa3paboTKaM CEPBUCHBIX U MTHKUHHUPUHI'OBBIX
TPAHCIIOPTHBIX KOMHE[HI/IIZ, CTAaBIINM IIPECAMETOM
HMHTEPECA MIUPOKOI'O KPYTa CIEIIUAIHUCTOB,
TPaJUIIMOHHO IIOCENAIOMNX BbICTABKY.

Poccuio Ha BBICTABKE IPEACTABUIN 311
YY4CTHHUKOB, CPEAN KOTOPBIX TAKUE JIUJCPHI
HeTEra3oBOH OTPACIH, KaK «APT-OcCHacTKa»,
«bamnedrereopusnkar, <OPXMMMAII»,
koHIIepH BKO «Anma3z-AxTen», <HTA-TIpom»,
«OpEeJIKOMIIPECCOPMAIID, «TaATHEDTDH»,

«TOTAJI BOCTOK», «<I'pancuedtb», TpybHas
MeTaanyprudeckas komnanus (TMK),
«Tsxmpeccmalily, «Vpanmant HI'O XonguHr», <4 TTI3»,
«QHHApecc+Xaysep».

CBOM BO3MOXHOCTH
NPOAEMOHCTPHUPOBAIU
HU3BECTHBIE 32PyOCIKHBIE
KOHLIEPHBI ¥ KOMITAHUHU
MHPOBOT'O HEPTErA30BOIO
puinka: ABB, Bauer

Gas Turbines Ltd, JUMO GmbH
& Co. KG, KANEX Krohne
Anlagen Export GmbH, MTU
Friedrichshafen GmbH, National
Oilwell Varco, R&B Industrial
Supply Company, Rockwell
Automation, SAMSON AG, The Green Day Inhaber
Gerhard Michael Kreuder, VEGA Grieshaber KG,
Weidmiiller Interface GmbH & Co. KG, Yantai Jereh
Petroleum Equipment& Technologies Co., Ltd.,
Yokogawa Electric Corporation.

Kommnanuu I'epmanuy, Kuras, Yexyuu y4acTBOBaIu
B BBICTABKE B (DOPMATE HAITMOHAIBHBIX SKCITO3UITHI.

«BBICTaBKA CBOMMH yYaCTHUKAMU ITO/ITBEPIK/IACT,
YTO, HECMOTPS HA HETATUBHBIC BHENTHHUE (PAKTOPHI,
3KOHOMMUYECKHE CBA3U C 3aPyOEKHBIMU KOJJIETAMU
U MAPTHEPAMHU OCTAIOTCS IPAKTUYECKU HA
HEU3MEHHOM YPOBHE. BOCEMBIECAT MPOLIEHTOB
YYACTHUKOB, B TOM YHCJIC ¥ HAIUX 3aPYOEKHBIX
KOJIJIET, — 3TO T€, KTO CTAOMJIBHO yYaCTBYET B 3TOU
BBICTABKE. OHU TAKXKE CTAOMJIBHO yYACTBYIOT
B HarqmonanpHOM He(dTErazoBoM popyme —
BAKHEHIIEN COCTABHOU YaCTU BCET'O MEPOIIPUATUA,
— OTMETHWJI, OTKPBIBAS BBICTABKY, I71aBa TOProBo-
POMBIIIEHHOM nTanaTel PO Ceprert KaTeipuH.

«9DTa BBICTABKA CTAJI4 CAMBIM [VIABHBIM MECTOM
BCTPEYH IS BCEX, KTO PAOOTAET B JAHHOM OTPACIIH,
O 4E€M CBHJIETENIBCTBYET OOJIBIIOE KOJIUYECTBO
KOMIAHUH, IPEICTABIEHHBIX 37IECh B 3TOM I'OZLY.



PagyeT 1 'TO, 4TO BCE KOMIIAHUH,
MPUEXABIINE HA ITY BLICTABKY,
UCKPEHHE BEPAT B IPOAOJLKEHUE U
paCHINPEHUE CYIMIECTBYIOMUNX CBA3EH U
JPYKECKUX OTHOIIEHU N>, — TOAECTUIICS
BIEYATICHUSAMH UCTIOJTHUTEIBHBIN
nupektop «Mecce Jioccenpaopd 'moX»
Opxapg Bunkamii.

HannoHaabHbIH HE(PTETa30BBIH
(OpPyM NPOXOAUII B «DKCIIOLIEHTPE»
17-18 anipena 2018 ropa. Vxe
TPAJAUIIUOHHO JIBYX/IHEBHAS
nporpamma Popyma (POKYyCUPYETC
HA AKTYAJIBHBIX JIJIS HE(PTEra30BON
OTPACIN BOIIPOCAX NEPCHEKTUBHOTO
passurus. B 2018 rony OHa BK/IIO4aJIa B
Ce6s1 TEXHOJIIOTMUYECKUE KOH(DEPEHITNN,
(dopcariT-ceccuu, 1poheCCUOHATbHBIE
KPYTJIBIE CTOBI U NPAKTUYECKUAE
ceMUHapHL [IpeICTaBUTENN OPTaHOB
TOCYAAPCTBEHHOM BJIACTH, BEAYIIIUX
KOMMAHUI HEPTErA30BOTO CEKTOPA U CMEKHBIX
OTpAaCIEN, OOMECTBEHHBIX OPTraHU3AL I, HAYYHBIX
U 3KCIIEPTHBIX IEHTPOB OOCYKAAIN IMMUPOKUH KPYT
TEM. B TOM 4HCJI€: aHAIN3 PBIHKOB, CTPATETNYECKHE
BOIIPOCHI THHOBALTMOHHOI'O PA3BUTHA, COCTOIHUE
U NIEPCIEKTUBBI OTPACJIEBOI'O MAIMMHOCTPOEHUH,
PACKPBITHE NOTEHIIUAIA UMIIOPTO3AMEIIEHUA,
MEXKAYHAPOJHOE COTPYAHHNYECTBO, CO3AHUE
WHXUHHPHUHTOBBIX [IEHTPOB, KJIACTEPOB U
TEXHOITAPKOB, 3KOHOMUYECKUE, SIKOJIOTTIECKUE
Y 3KOHOMHUYECKHE ACTIEKTHI PA3PA0OOTKHU 3AJIEXKEN
TPYJHOU3BJIEKAEMBIX U HETPAJUIIMOHHBIX
YIJIEBOJOPOJIOB, BHYTPEHHUE APANBEPLI U
SKCIIOPTHBIN TOTEHIUAJ HE(PTEra30XNUMHUUYECKON
OTPACIH.

B meponpusaTusax HangoHanbHOTO HEPTEra30BOro
($popyma npuHsIn ygactue csbiie 100 CuKepos,
6onee 1000 peneraros u 130 npegcraBuTesc
BEAYUIUX CPEACTB MACCOBOM MH(pOpManuu. Ha
3aceganuax HH® BeICTYIIUIN NIPEICTABUTEIN
denepanbHbIX OPIdHOB BJIACTH, TOII-MEHEZKEPHI
BEAYIINX HE(PTETA30BbIX M MAITUHOCTPOUTEIBHBIX
KOMIAHHUH, COTPYAHUKHU KJIIOUYEBBIX OTEYECTBEHHBIX
U 32PyOEKHBIX SKCIIEPTHBIX LIEHTPOB, OOIECTBEHHBIC
JEATEN.

O6pamasnch K ygacTHUKAM Popyma, IPE3UIEHT
ToproBo-npoOMbIIIEHHON nTanaTel PO Cepreii

KaTbIpyH OTMETUII, YTO COBPEMEHHBIE PEATTUU
CTABAT MEPEJ] OTPACIIBIO HOBEBIE, BCE 60JIEE CIIOKHDBIE
3aJ1a4M, HA 3TOM (DOHE PACTET IPUBJIEKATEIBHOCTD
HH®, KOTOPBIN UMEET YCTOHYUBYIO PENTYTALIUIO

3P PEKTUBHOM IIOMIAIKH JJIs1 IPO(PECCUOHATBHOIO
OOCYX/ICHH S U IIOUCKA OIITHUMAJIbHBIX PEIICHUH.

B cBOIO 04eEpenb 3aMMUHUCTPA SHEPICTUKHU
P® TTasenn COpOKMH, IPUBETCTBYS yYaCTHUKOB
DopyMa, HOAYEPKHYIL, UTO PEIPE3CHTATUBHBIN
COCTAB YYACTHUKOB ITIO3BOJISICT U3Y4aTh IIPOOJIEMBL C
Pa3HBIX TOYEK 3PEHUS, BEIPAOATHIBATH KOMIIJIEKCHbBIE
PEKOMEHAALUH, K KOTOPBIM MUHUCTEPCTBO
HAMEPEHO IIPUCTYIIUBATHCS.

ITepsoe nnenapHoe 3aceganue HH®
OBLIO NOCBAIIECHO OO6CYXKJEHHUIO BOITPOCOB
TEXHOJIOI'MYECKOI'O PA3BUTUS HEPTEIa30BOM
oTpacau Poccuu B yClIoBUAX IM(PPOBOU
TPaHCHOPMALUU MUPOBOU S3KOHOMUKU. YUACTHUKU
3TOI CECCHUU IMHUPOKO OOCYIUIN OCOOEHHOCTHU
TEKYIEH CUTYAIIUH U IEPCIEKTUBBI MUPOBBIX
IHEPIr€TUYECCKUX PBIHKOB.

Crnepyromas ceccusa HanimoHaabHOro
He@dTEra3oBoro (popyMa 6b11a HOCBSAIIECHA
O6CYK/ICHUIO BOIIPOCOB UMIIOPTO3AMEIICHUS U
JIOKAJIM3A1IUH B HE(PTETra30BOM IPOMBIIIJIEHHOCTH.
C pa3BEPHYTBIM JOKJ/IAJIOM BBICTYIIUJI
JUPEKTOP AECNAPTAMEHTA CTAHKOCTPOECHUS
U UHBECTHULIMOHHOI'O MAITMHOCTPOECHUS
Munnpomropra PO Muxaui BaHos. O riepsoM
POCCUMCKOM OIIBITE PEAIUZALUU IIPOTrPAMM
UMIIOPTO3AMELIECHUA U JAIbHENIINX IIEPCIIEKTUBAX
pacckasanu Torn-MmenegKepol ITAO Jasnpom
HedTh», [TAO «<HOBATDK», [TAO «T'MK» u psiia
JPYI'UX pPOCCUUCKUX KOMITAHUM. B CBOIO ouepenn
PEACTABUTENIN 3aPYOEKHBIX KOMIIAHUI IO/IETNINCD
ONBITOM JIOKAJIM3ALUH UHHOBAIITUOHHBIX PEMIEHUH
B POCCHUICKOM HE(PTEra30BOM CEKTOPE.

3aKJIIOYNTEIBHOE 3ACEAHME IIEPBOIO AHA
HannoHanbHOro He(pTerazoBoro popyma
OBLJIO TIOCBAIIECHO TeMe «POOOTHU3AITHS U
UCKYCCTBEHHBIN MHTEJUIEKT B HE(PTErA30BOH U }
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HEPTEra30XUMHUECKOHN OTPACIAX». OHO
nponuIo B popmare popcanT-cecCum —
KPYIVIOI'O CTOJA. Bes 3aceganue Aprem
Koanosckuit, napraep Oil & Gas Advisory
Leader, EY.

OCHOBHBIMU MEPOINPHUATHUAMH BTOPOT'O
a1 HH® cranu koHdepennus «Pa3zpaboTka
TPYJHOU3BJIEKAEMBIX U HETPAJUIITMOHHBIX
YIJIEBOAOPOAOB. OCBOEHUE 6AKEHOBCKOM
CBUTBL: 5KOHOMHUKA M TEXHOJIOTUN», 1BA
KPYIVIBIX CTOJIA — «[IpaliBEPbI BHYTPEHHETO
POCTA ¥ SKCIIOPTHBIN IIOTEHIINAJI
HEPTEra30XUMHUECKOHN TPOMBIIIEHHOCTHA
Poccum» n «HOBbIE MHCTPYMEHTBI
SHEPTETUYECKUX PBIHKOB B 3MOXY
ONOK4YENHA», PopcarT-ceccust «OTPaCIEBbIE
KJIACTEPBI, TEXHOMAPKH, UHXKUHUPHUHI'OBBIE
LEHTPBI U OCOOBIE IKOHOMHUUECKHE 30HBL:
OCHOBHBIE 3TAIBI TPAHC(PEPA TEXHOIOTUIA
(HayKa — TEXHOJIOTUH — OU3HEC).

VYTpeHHee 3aceJaHUe KPYITIOTO CTOJIA,
MOCBAMIEHHOTO ITOUCKY UICTOYHUKOB 1 JIBUKYIITX
CHJI POCTA POCCUHICKO HE(TENEPEPAOOTKU
U HE(PTETA30XUMUH, IIPOBEJI 3AMECTUTEIb
MUHHUCTPA 3HepreTuku PO Kupuiin Moyioanos.
ITogBoAs UTOI OOCYKIAEHUIO, OH OTMETHIL, YTO
BBICKA3a4HHBIE CIIEIUAINCTAMU HAOIIOAEHUA U
MPEIIOKEHUA ABIAIOTCSA EHHBIM MATEPUAJIOM [T
JaJIbHENIIEN COBMECTHON PA6OTHI OPTAHOB BIIACTH
Y OU3HECA, HATIPABJIEHHOM HA PA3BUTHE TAKUX
NEPCIEKTUBHBIX U IIPUBJIEKATENIBHBIX CEKTOPOB
OTEYECTBEHHOU SKOHOMUKH, KaK HEPTENEPEPA6OTKA
U HE(PTETA30XUMUSL.

B xon€e paboTel BTOPOro AHs HaloHaabHOTroO
HedTEra3oBoro popyma — 2018 3aMeCcTUTENDb
MHHUCTPA 3HEPTreTUKHU Poccurickon Pepepanuu
Kupu MonoaoB BbICTYIINII HA IIPECC-
KOH(EPEHITUH O TIOJATOTOBKE OG-0 (POPyMa OYTyIIX
JNJIEPOB MUPOBOIO HEPTSIHOI'O COBETA, KOTOPBI
BIIEpBBIE TpoeT B Poccuu ¢ 23 o 28 nioHs 2019
rozid Ha IUIOMIA/IKE MHOTO(DYHKITMOHAJIBHOT'O
MEXKJAYHAPOJHOI'O CTYAEHYECKOI'O KOMILJIEKCA
«JTopHpI1» CaHKT-TIeTepOyprckoro ropHoro
YHHUBEPCUTETA.

Kondepennysa no TPH3aMm, KOTOPYIO BEJI
npejcenarens Coro3a HEPTEra30IPOMBIIIIEHHUKOB
Poccuu I'enaimi HImasp, CTa/1a BICYATIASIONTUM
KOJUIEKTUBHBIM MO3T'OBBIM IITYPMOM C Y44CTUEM
KJIIOUYEBBIX POCCUMCKUX CIIEIIUAIUCTOB. B
O6CYXKAEHUU IIPHUHAIN YYACTHE TOII-MEHE/JKEPDI
He@TAHBIX KOMITAHHH, T€0JIOrOPA3BESOYHBIX
OPraHU3ALUH, IPEAIPUATUN HEPTETA30BOIO
MAIIMHOCTPOEHUSA, HAYYHBIX U OKCIIEPTHBIX
LIEHTPOB.

DopcalT-ceccus o CTapTanam u
WHHOBAITHOHHBIM Pa3paboTKaM B HE(PTEra30BOH
U XUMHUYECKOH OTPAC/IAX 6bl/1a OPraHU30BaHa
COBMECTHO € POHI0M «CKOIKOBO». OOCYK/1AICS
HIMPOKUH KPYT BOIIPOCOB, B TOM YHCJIE TIEPCIIEKTHUBEI
TAKUX OPTraHU3AITHOHHBIX (POPM HO/IEPIKKH
MHHOBAIINH, KAK OTPACIEBOM LIeHTp KOMIIETEHIINI
«ImnopTo3zamenieHue B TOK», oTpaciesble
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KJIACTEPBI, TEXHONAPKH, MHXXUHUPHUHT'OBbIE [IEHTPHI,
3KOHOMUYECKHE 30HBI.

BoBIION MHTEPEC BBI3BAIA TPOBEACHHAS HA
mnomagke HHO npesenTanus UCCaefoBaHU
DHEPreTUYECKOro HEHTPA OUZHEC-IITKOIBI «CKOITKOBO»
«I'paHCHOPMUPYIOMMHICS T106aIbHBIA pBIHOK CIII}
Kak Poccru He yIyCTUTh OKHO BO3MOXKHOCTEL».
Ha6moeHUAMHU U BBIBOJAMU C Y4aCTHHUKAMH PopyMa
HOJETUINCH JUPEKTOP DHEPTETUYECKOTO LIEHTPA
TarpsiHa MUTPOBA M AaHATTUTUK DHEPTE€TUYECKOT'O
nenTpa Anexkcangp Cooko.

ITporpamma HaltmOHAJILHOTO HEPTETA30BOTO
¢dopyma 2018 roa 3aBEpIINIACE COBMECTHBIM
3acefanueM COBETA BETEPAHOB HE(PTEra30BON
OTpacau ¥ MOJIOAEKHOTO COBETA HE(PTEra30B01
OTPAaC/Iv IPpU MUHUCTEPCTBE SHEPTE€TUKHU
Poccurickor depeparnu «HedTerazoBblii KOMILIEKC
Poccun: HacTosIee U 6yyIIee — B3I BETEPAHOB U
MOJIOLEXKID.

OnHOBpeMeHHO ¢ «Hedreras-2018» u
HarnoHaIbHBIM HE(PTETa30BLIM (DOPYMOM B
«DKCIOLEHTPE» IIpoXoanIa 27-s1 MexX1yHapOaHA
BBICTABKA «DJIEKTPOOOOPYIOBAHHE. CBETOTEXHHUKA.
ABTOMATU3ALA 30AHUN U COOPYKEHUI>
(«DnexTpo-2018»). OpuraTbHBIM OTKPBITUEM
U TIJIEHAPHBIM 34CE€JAHUEM CTAJIO IPOBEICHUE
KOH(EPEHIINHU «MIHTEJUIEKTYATIbHAS SHEPIETHUKA
OyAyIIETrO: HOBBIN B3IVIsA/ HA TEXHOJIOTUH,
MEHSIOIIHUE MUP». TAKOE COCENCTBO CITIOCOOCTBOBAIO
PaCHIMPEHUIO IPAMBIX KOHTAKTOB IPOU3BOIUTEIIEA
HE(PTETA30BOr'0O U ANMEKTPOOOOPYIOBAHUS,
JIOOBIBAIOIINX U TIEPEPAOATHIBAIOIINX
YIJIEBOJOPOAHOE ChIPhE KOMITAHUI, PA3BUTHIO
IIPOM3BOACTBEHHOM KOOIIEPALIUHN IPEATIPUATUNA
BEAYIIUX OTPACIEH SKOHOMHUKU CTPAHBL.

Hosas BcTpeya BeayUX NPeACTABUTENIEH
HE(PTETa30BOM OTPACIA U CMEKHBIX CEKTOPOB
3KOHOMHKHU COCTOUTCA B «DKCIIOLIEHTPE» YEPE3 T'Of,
19-1 MexayHnapoaHas BeIcTaBKa «Hedreraz-2019»
OyzAeT IpoXOAUTE C 15 no 18 anpena 2019 roaa, a
HanuonanbHbI HE(PTETa30BbIA (DOPYM COCTOUTCS
16—17 anipernst 2019 ropa. ©



BbictaBKa «3JIEKTPO-2018» un KOH
«MHTennekTyanbHadA 3HepreTuKa oyayiyero:
HOBbIV B3rNag Ha TEXHONOrMK, MeHSIILWMue Mup»

16 anpesst 2018 roga
B LIBK «DKcrioneHTp»
KOH(pepeHIIHEN
HMHTE/IeKTyaIbHA
IHEPreTUKA Oy YIIETO:
HOBBIH B3IJIA]]

H4 TEXHOJIOI'NH,
MEHSIOIIE MUDP» CTAPTOBAIA MeXIyHapoaHas
BBICTABKA «DJIEKTPO-2018>. OpranusaTopel
MEPONPUATHS: POCCUHCKNN COI03 TPOMBIIIJIEHHUKOB
U NIpepuHUMaresei, TOproBo-mpoMBIIIIEHHAS
nanata PP, AO «BxcnionenTp» 1 AHO «HanmoHanbHbIH
HeMTEra30BbIA (POPYM».

KiroueBor TeMOM KOH(PEPEHITUU ABUJIOCH
Pa3BUTHE UHTEJUIEKTYAJIbHOM SHEPTIE€TUKU C
YYETOM POCCHUICKUX TEXHOJIOTNYECKUX PEATHI 1
MIO6GANBHBIX TPEHAOB U(PPOBOH TPAHC(POPM AU
V4YaCTHUKU MEPOIPUATUSA ITONBITAIUCH AATh
OLIEHKY IIEPCIIEKTUBAM U IOTEHLIAIY PA3BUTUSL
UHTEJJIEKTYAJIbHOU 3JIEKTPO3HEPIEeTUKHU B Poccuu ¢
TOYKM 3PEHUA TEXHOJIOI'MYECKOI'O U IKOHOMHYECKOI'O
ACIIEKTA C YYETOM HAMIYYIIUX MEXIYHAPOAHBIX
MPAKTUK U COOTBETCTBYIOIUX KOMIIETECHLIWH.

ITocsie IpHUBETCTBEHHOI'O CJIOBA 3AMECTUTEIIA
T€HEPaJIbHOIO gupeKTopa AO «DKCIOLEHTP>» Muxaniia
ToskaueBa MOJEPATOP KOH(PEPEHIIUN — BULIE-
npesuaeHT «Onopsel Poccnm» Muxann KonecHUKOB
32/1aJ1 AKTUBHBIN TOH )KUBOU TUCKYCCUH,
KOTOPYIO HA4aJI AUPEKTOP JeNapTAMEHTA
OIIEPATHUBHOI'O KOHTPOJIA U YIIPABJICHHS B
INEKTPOIHEPTrETUKE MnHaHepro Poccnn
EBrennii I'pabuak, npeacTaBUBIINAN

15-18 anpena 2019
CEETOTEXHMKA.

mu:.nmmﬁ

e

B HacTosLwee Bpems
hopmMumpyeTcs HOBbIN
3NEKTPUYECKUN MUP,
KOTOPbIV yXOouUT

epeHuun

Cpeny ClIuKeEpoB
KOH(PEPEHIIMU 3HAYUIUCh
I€HEPAIbHBIA JUPEKTOP
HWHcTUTYTA SHEPreTUYECKON
cTpareruu Burtanui bymryes,
reHepaIbHbIN JupeKTop HIT
«PacmipeiesieHHAs SHEPTETUKA>
Onbra HoBocennosa, pyKOBOAUTEb HAIPABIECHUA
«DIIEKTPOIHEPTETHUKA>» DHEPIETUYECKOI'O LIEHTPA
MOCKOBCKOJ1 IIIKOJIBI YIIPABJICHUS «CKOJIKOBO»
Astexcert XOXJIOB, DyKOBOJUTEb KOMITAHUU
«CTpuKTeNeMaTUKa> AHIpelrt HUKy/INH, TUPEKTOD
110 anekTposHepreTuke VYGON Consulting Anexcei
JKuxapes, pyKOBOAUTENDb IPAKTHUKHU I10 IIPOEKTAM B
sHepreTuke VEGAS LEX Esrenuti Pogus.

ITo cnoBam Butanua bynryesa, B HaCTOAIIEE
BpeMs (POPMHUPYETCS HOBBIN 3JIEKTPUYECKUNA MUP,
KOTOPBIN YXOAUT OT «PO3E€TOYHOUN TEXHOJIOTUI» K
CETEBBIM AKKYMYyIATOpaM. Kimaccuueckast CTpyKTypa
B BUJIE TIOTPEOUTEID, TCHEPALIUS U CETEBAS
UHMPACTPYKTYPA» TAKKE HAXOAUTCS B AKTUBHONU
CTAa1 U3MEHEHU .

Ospra HoBocenosa OTMETHIIA, UTO CET'OAHSA
CTUPAETCS TPAHULIA MEXK/1y TOTPEOUTEIIEM U
I'€HEPATOPOM IHEPIUH, GOPMUPYETCA €AUHAAL
CHUCTEMA BCEX S3HEPIOI'CHEPHUPYIOINUX OTPACICH.
Vaxe certuac HEOH6XOJUMO NEPEXOIUTD K HOBOH
TEXHOJOI'MYECKOM MOJIEIN
I'€HEPALIUU.

busHec-nkoia «CKOJIKOBO» B JIHUIIE
Ajexcest XOXJI0BA IIPEACTABUIIA CBOIO
MO/IEJIb TPAHC(HOPMALTUH SIHEPTECTUKIL
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IJIABHBIH TE3HC BCEi KOH(MEPEHITNN — OT «PO3ETOUHOIA DTO BUJIEHHE TIOTYIUIIO A66PEBUATYPY
1IU(POBAS SHEPTETUKA. «3]I>, CHMBOJIM3UPYIOITYIO OCHOBHBIE
DTO HOBBII BUTOK B DA3BUTHH TEXHONOMMN» K CETEBLIM JparBeprl 6yayIIEH OTPACIN. DTO
oTedecTBeHHOI oTpacan. Tak kak okono  AKKYMYJIATOPAM. NeKap6OHU3AIIMA, JIENEHTPATU3ATTHS

60% morHOoCTEel B Poccuu TpebyoT
MOJICPHU3AIINH, HOBAsI MO/IC/Ib APXUTCKTYPBI B IAHHOM
HAIIPABJIEHUH 1ACT PBIBOK 6€3 6OIBIINX BJIOXKCHU.

Y JUDKUTATN3AMA. TakKke
OpaTop OTMETHUJL, YTO COTHEYHAS U BETPAHAA
3HEPreTHKA B MUPE YK€ OOTOHSET KJIACCUYECKYIO
3JIEKTPOT'CHEPALTHIO.

Anexcert JKuxapes, npeacrasiaasii VYGON
Consulting — HE3aBUCUMBIH HAITMOHAJIbHBIA
OTPACIEBOUN KOHCAJITUHT 1O BOIIPOCaM pa3Butus TOK
Poccun — 0XapaKTepPHU30BaJI 3JIEKTPOTr€HEPHPYIONTYIO
OTPAC/Ib C TOYEK 3PEHUSA PETYIATOPOB U TEHEPATOPOB
1 OTMETHJL, YTO Y ITUX JABYX CYOBEKTOB IIPOLIECCA
PA3HUTCSA MOHUMAHHE LEJIENH MOJEPHU3ALIHN.
IIpex e BCEro, MOAEPHU3ALINA JO/LKHA IPUHOCUTD
HOBBIE KAYECTBA B OTPACIIb, 4 HE IPOCTO 3AMEHY
CTapOro O60PYAOBAHMA HA TAKOE K€, HO HOBOE.
Certuac Poccus unsectupyert Beero 0,2% oT Bcex
MHPOBBIX MHBECTHUIIUH B JAHHYIO OTPAC/Ib, U 3TUX
CPEACTB ABHO HEAOCTATOYHO HA PA3BUTHE HOBBIX
TEXHOJIOTUI. ©
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72-a Me)xgyHapogHaa Monoae)XXHaa Hay4YHas
KoHdepeHuuna «Hed1b nras-2018»

C 23 1o 26 anipeist 2018 ropa B PI'Y Hetu
raza (HNV) umenu .M. I'yGkHuHA NpoOxXogUIa
72-s1 MeXyHAPOAHAA MOJIOJEKHASA
Hay4Has KoH(pepeHuua «<HedTb nras —

2018», npuypodeHHas K V HauimoHaibHOMY
HedTerazosomy popymy. B koHpepeHnmu
OpUHAIY ydactue 6oiee 2000 CTyIEeHTOB,
ACIIHUPAHTOB, MOJIOJIX YUEHBIX, CIEITUAIHCTOB,
IIKOJIBHUKOB U3 397 06pa30BATENBbHBIX YUPEXKACHUN
M OTPACJIEBBIX OPraHU3anni Poccum u 3apyoeskHbIX
CTpaH.

MeponpusaTHe NPOILIO IPU NOAJEPKKE
MuHHUCTEPCTBA O6PA30OBAHUA U HAYKH POCCHUTIICKON
depepanuy, MUHHUCTEPCTBA SHEPIETUKU
Poccurickon Pepepanyuu, MUHUCTEPCTBA
IIPUPOAHBIX PECYPCOB U AKOJIOT'NU POCCUUCKONU
Oenepanuy, TOProBO-NIPOMBIIIICHHOH 1A1AThI
P®, POCCHIACKOTO I'a30BOI'O OOIIECTBA U BEAYIIINX
HE(MTEra30BbIX KOMIIAHUH.

Ha niieHapHOM 3aCceJaHUU KOH(PEPEHITUHU
BBICTYTIUIN 3AMECTUTEIb MUHUCTPA SHEPTETUKHU
Poccuiickont ®epepanmu [Tasen COpoOKuH,
npeacenarens KonuepHa «llemr» B Poccun
Cenepuk Kpemepc, AMPEKTOP 110 IIEPCOHATY
«IImom6eprxe Poccus u LlenTpanbHas A3us»
Henuc IleTpakos, supekTop JenapramMmeHTa
OO0 «Dmepcon» Cepreit MumuH, Npe3uaeHT
Co1032 HE(PTETA30IIPOMBIIIIJIEHHUKOB Poccnu
l'ennagurt HImane, HavyanbHUK JenapramenTta [TAO
JIYKOWJI> FOpuit [TMXTOBHUKOB, T€HEPaIbHBbIi
mupexrop OO0 JIYKOMJI-UHKXUHUPUHT» Bagum
BoeBOAKMH, AUPEKTOP ITO PAOOTE C KIIOYEBBIMU
KJIMEHTAMU B He(pTErazoBoM komiuiekce OO0
«CumeHC» Bragumup Jeniok, JUPEKTOP 1O
nudposbiM TexHONOruAM General Electric AHpen
CyMIOB. B 10K/1a/1aX OBIJIN PACCMOTPEHBI BOIIPOCHI
MPUBJIEYEHUA MOJIOJEKH K PEMIEHUIO PEATIbHBIX
MPOU3BOACTBEHHBIX 34/1a4 Y BBITTOJTHEHHIO
MNPUKJIAJHBIX HAYYHBIX UCCJIEJOBAHUY, IIEPBLIE
PE3YABTATEI U IIPOOJIEMBI CO3/IAHUA CUCTEMBI
IPOPECCHUOHANBHBIX KBUIH(PUKALIUH, DEATIU3ALIN
npoekTa <MHTEeJUIEKTYaJIbHOE MECTOPOXKIEHHUE,

4 TAKXKE MPEJCTABJIEH OIIBIT BHEAPEHUA U
UCIIOJIb30BAHUA IU(PPOBBIX TEXHOJIOI'UH Ha
NPEANPUATUAX HEPTEra30BOU OTPACIIN.

IIpuBeTCTBEHHBIE OOPAIEHNA B AAPEC
YYACTHHUKOB M OPTAaHU3ATOPOB KOH(EPEHITIHU
HAIIPaBUJIU MUHUCTP IIPHPOAHBIX PECYPCOB
U 3kosioruu Poccurickort depepanuun
Ceprei1 JJonckoi, npeacegarens Komurera
T'ocynapcrsenHor [lyMbl 110 aHepreTuke Ilasesn
3aBanbHbI, 1yoepHaTOp AHAO JIMUTpHi
Ko6b1nKHH, ry6epHaTop CaXaInHCKOM
obmactu Oner KosxeMsKO, pyKOBOJUTEb
enepaspHOro areHTCTBA HAYYHBIX OPraHU3AIIN
Muxani KOTIOKOB, pYKOBOJJUTE/IHN BEAYITUX
HEMTEra30BbIX KOMIIAHUH.
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bbinn paccmoTpeHsbl
BOMPOChI NPUBNeYeHNs 00beKT Kacnumiickoro perunona
MONoAEXU K

peLweHunIo peanbHbIX
npon3BoACTBEHHbIX
3a4a4y 1 BbIMNMOJIHEHUNIKO  BBICTYHMIA KOMITAHUSA
NPUKNagHbIX Hay4YHbIX Gazprom International.
nccnegoBaHUn.

B nepsbiii feHb KOH(PEPEHIIMU OJJHUM U3
KJIIOUEBBIX MEPONPUATUI CTAJI OYHBIN 3TAIl
IIT BCEpOCCHUIICKOIO KOHKYPCA HA JIy4IIee
CTYAEHYECKOE HAYYHOE OO'bEJUHEHNE
He@TerasosBo orpacau Poccuu, Ha KOTOPOM
CBOH IIPOEKTHI IIPEACTABUIIN ITIOOEIUTENN
3a04YHOTO 3Tana — 10 1y4nmx MOJIOAEKHBIX
KOMaH/I By30B Poccuu. B 2018 rogy npoeKThl KOMaH/,
CTYAEHYECKUX OObEJUHEHUH ObLIN NTOCBAIIECHbI
KOMIUIEKCHOMY PA3BHUTHIO S3HEPIE€TUYECKOIO
noTeHyana KacCrmuickoro peruoHa ¢ y4eToM
3KOJIOTHUYECKHUX MPOOIEM U I€ONOTUTHYECKUX
0CO6eHHOCTEN. I10 pemeHnIo KOHKYPCHON
KOMHCCHH, C(QOPMHUPOBAHHOIN U3 IPEJCTABUTEIEN
NPOPUIBHBIX MUHHCTEPCTB 1 HE(PTETa30BbIX
KOMITAHUWI, JIYYIIEH CTAJId KOMAH/Ad YXTUHCKOI'O
rOCYaPCTBEHHOI'O TEXHUYECKOT'O YHUBEPCUTETA,
KOTOPas IOMUMO NEPEXOIAIIETO KYOKa JIydIIETrO
CHO nosnyunsia cepTupUKaT Ha
06pa30BATENBHYIO IOE3KY HA

OT O(PUITUATIBHOT'O ITAPTHEPA
KOHKypca — KomItanuu ITAO
JIYKOWJI». OpunimanbHbIM
CIIOHCOPOM KOHKYpPCa

Pabora koH(pepeHIIUU
ObLIIa OPraHU30BAHA 1O
14 OCHOBHBIM CEKITUOHHBIM
3acefilaHugM. Bcero B Te4eHUE IBYX IHEH ObLIO
3aciymaHo 6osee 700 HaydHBIX PaboT MO
23 TeMaTU4eCKUM HAIIPABJICHUAM, [IPOLIEIINX
NPEABAPUTEIBHBIN OTOOP KOHKYPCHON KOMUCCUL.
DKCHNEPTHBIE KOMUCCUH TIO KAKIOMY U3
HANPAaBJIEHNUH OTMETHUIN POCT HHTEPECA MOJIOAEKN
K BEJICHUIO HAyYHOI JIEATEIbHOCTU U ITOBBIIIEHNE
YPOBHS IPOPAOOTKHU IIPEJCTABIEHHBIX pA0OT B
LIEJIOM.

B paMkax KOH(PEPEHIINHU 1O UHUITUATHBE
MonoaexHOro copeTa HEPTEra30BOM OTPACIN




Ipyu MUHUCTEPCTBE SHEPreTUKU Poccuimickon
®enepanyu 6114 nposesieHa I Bcepoccurickas
UHTEJUIEKTYAJIbHAA UI'DA CPEAU MOJIOAEKHU
HeTEra30BoI oTpacau <HedTsaHas COBa,

B KOTOPOW NPUHSIN yIaACTHE 83 KOMAH/[bI

U3 OPraHU3aL UK U BY30B OTpaciu Poccuu n
3apyOexbs. [1o pe3ynpTaTaM NONy(PUHATBHBIX UTD
34 3BAHHE CAMOU UHTEJUIEKTYAJIbHON KOMAaH/ bl
HEPTETA30BOI OTPACIH COPEBHOBAIUCH 30 JTYUIINX
COOpPHBIX. B HANIPSIXKEHHOI 60pb6E 0O6aATENIEM
xpycTranpHoM «HedTaHor coBbl» 2018 roga

CTaJ1a KOMAaH/Ja MOJIOJBIX CIIeuaIucToB OAO
«CEBMOPHE®TEI'EO®PH3UKA», BTOPOE U TPETHE
MECTA 3aHAIN KOMaHAbI AO «['MIIpOTPyObONIpOBO» U

AO JUNPOBOCTOKHEDTH> COOTBETCTBEHHO.

Taxke B paMKaxX KOH(PEPEHIIUU YKE TPAJULTLOHHO
ObLIa IPOBEJIEHA BCTPEYA O€3 TAJICTYKOB, HA
KOTOPOH y Y4ACTHHUKOB ObLIIA BO3MOXHOCTD 33/1aTh
JIIOOOI UHTEPECYIOIIUI UX BOIPOC PYKOBOAUTEIISAM
IpO(PUIBHBIX BEJJOMCTB X HE(PTEra30BbIX
KOMITAaHUH.

ITomapku NO6EUTEISIM U IPU3EPAM ObLIN
IPEAOCTABIEHDI O(PUITUATBHBIMU CIIOHCOPAMH
U MaPTHEPAMU KOH(PEPEHIIUNU. ABTOPBI JIYUIIINX
HAyYHBIX PA0OT 1O TEMATUYECKHUM HAIPABJICHUAM
OBLIIM OTMEYEHBI ITOOMPUTENBHBIMHU ITPU3AMU
U CEPTUPHUKATAMU HA TPOXOXKAECHHUE NTPAKTHUK U
CTaKUPOBOK B HE(PTETA30BbIX KOMIAHUAX. ©

TexHn4yeckasa KoH¢pepeHuus SPE
«TpyaHou3BeKaemble 3anacbi»

BEMNOPYCHEDTb

I'maBHOM MUPOBOM ceHcanuer XXI Beka B
SHEPrETUKE, IO MHEHUIO MUPOBOTO IKCIIEPTA
HJanuens Epruna, crana pa3paboTKa CJIaHIIEBbIX
pecypcoB rasa u He(ptu B CEBEpHON AMEPUKE.
[IpakTHKa IIOKA34/14, YTO JAHHAs KATErOpUs 34114COB
SIBJISIETCSI OJJHOU U3 HAUOOJIEE€ YyBCTBUTEIBHBIX K
YPOBHIO PA3BUTUS TEXHOJIOI'UM U SKOHOMHNYECKUM
YCJIOBHAM, TO3TOMY IIEPEJ KOMITAHUAMH-
OIIEPATOPAMU BCTAET CEPbE3HBIN BHI3OB B
HOHUMAaHHH CTOUMOCTH KAXK/JA0TI0 6appeis, a
3HAYUT, U B COBEPIIEHHO APYTOM YPOBHE 3HAHUIT
00 0OOBEKTAX PA3PAOOTKH. DTO 3ACTABISET BECTHU
HETNIPEPBIBHBIN TONCK HOBBIX MHKEHEPHBIX
MOAXOA0B U TEXHOJOTUHN U
(OpPMHUPOBATH ITO-HACTOSIIEMY
WHHOBAIIMOHHOE OKPYXEHUE
IPOLECCA PA3PAOOTKHU
OAOOHBIX 3A11ACOB
YIJIEBOAOPO/IOB.

ITepBas koHpepennus SPE B Poccuu u Kacnuiickom

PETUOHE, NOCBAIECHHAA TPYAHON3BIEKAEMBIM
3aracam, Brepsble mpouwia B Muncke (benapycn)
24-26 ampens 2018 ropa.
I'eHepaJIbHBIM MAPTHEPOM MEPOIIPHUATHSA
BBRICTYITHIIO PYII J10 «BenopycHedTh».
IIporpaMMHBIM KOMUTETOM IOl PYKOBOJACTBOM
Anexkcanppa JIaxosa («benopycuHedtrs») 1 Mapca
Xacanosa 'asnpomuedTs HT1l» 114 BHECEHUA
B IIPOI'PAMMY OBLUIH IIPEJJIOKEHBI YETBIPE
TEXHUYECKHUE CECCUMU.

Ceccus 1. Ycnosust GopMHuUpOBaAHUS U
aokaausdanuu TPU3. B nponecce yCTaHOBIEHU S
PETrUOHANBHBIX I'€OJIOTUYECKUX OCOOCHHOCTEN

maBHOM MMpoBoW ceHcauyen XXI
Beka B SJHepreTuKe cTana pa3paboTtka
CNlaHLEeBbIX PeCypCoB ra3a n Hed T

B CeBepHOMN AMepUKe.

CTPOEHMUS, PELIAETCSI MHOXKECTBO 327]a4 I10:

* pa3paboOTKe CTPYKTYyPHO-(POPMAILTMOHHON
30HAJIBHOCTH HA OCHOBE aHAJIN34 BO3PACTA,
CTPATUT'PAPUIECKOTO PACUJIEHEHU, IO COCTABY U
CTPOEHHUIO BBIJIC/IIEMBIX B DPETHOHE BEIIECTBEHHBIX
KOMILJIEKCOB, paCIU(PPOBKE (POPMAITUOHHOM
MIPUHA/JIEKHOCTH BEIMIECTBEHHBIX KOMIIEKCOB,
PEKOHCTPYKIIMU BEPTUKAJIBHBIX U JIATEPAJIbHBIX
(OPMAITMOHHBIX PJIOB;

* BBISICHEHUIO PETMOHAIBHBIX [TAJIEOT€0r PAPUIECKUX
U NAJICOTEKTOHUUYECKUX OCOOECHHOCTEH (HA
6uoreorpadruyeCcKon U IUTOJIOTrO-ParuaIbHON
OCHOBE, MAJIEOMATHUTHOI'O U IPYTUX METOMOB);

* IOCTPOEHUIO

reoJMHaMHYECKUX MOJE/IEH

(POPMHUPOBAHUA CTPYKTYPHO-

(pOPMAITMOHHBIX KOMILJIEKCOB

(0OCaTOYHBIX, MATMATUYECKUX

U METAMOP(PUUECKUX)
MIPUMEHUTEIBHO K KOHKPETHOMY PETUOHY,
IIPOBEJEHUIO UX CPABHUTEIBHON XaPAKTEPUCTUKY;

* IOCTPOEHUIO MOJIEJIEN T€OJIOTHYECKOTO PA3BUTHUA
PETUOHOB, Pa3paA00TKE NPOCTPAHCTBEHHO-
BPEMEHHBIX MOJIEJIEN UX PA3BUTHUA U AHAJIN3Y
3aKOHOMEPHOCTEN U3MEHEHUS COCTABA U CTPOEHUSA
OCAaJIOYHBIX, BYJIKAHOI'€HHO-OC4/JOYHBIX U APYTHUX
dpopmanui.

J115 CJTIOKHONIOCTPOEHHBIX TPYJIHOU3BIEKAEMBIX
34I12COB OCOHOE 3HAUECHUE IPUOOPETAET GACCEHHOBOE
MOJIEJIUPOBAHUE.

baccernnoBoe MOAEINPOBAHUE — ITO COBPEMEHHDBIN
MHCTPYMEHT aHAJIN32 YIVIEBOJOPOAHBIX CUCTEM,
MO3BOJIAIOMIUI ONPEIETNUTD 30HBI U JIOKAJIbHBIE
OO'BEKTHI C MAKCUMAJIBHO GJIArONPUSATHBIMU
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YCIIOBUAMM JJ151 (POPMHUPOBAHUS
3asexein. TeXHOIoTus
6aCCETHOBOTO MOJICTUPOBAHUS
ooiee 10 1ET IPUMEHSAETCS
HePTErazo06bIBAIOIUMHA U
CEPBUCHBIMHU KOMIOAHUSIMU IPHU
OIIEHKE HOBBIX AKTUBOB U IIPOEKTOB, ITOJITOTOBKE U
MPOBEJIEHUHU I'€OJIOTO-PaA3BEJOUHBIX PaboT (T'PP),
MJIAHUPOBAHUU PA3PAOOTKH MECTOPOKICHUN.

C 1eaplo JoKaau3auu 3amnacos TPH3 1 o1ieHKU
YIJIEBOAOPOAHOI'O IIOTEHIINAJIA [1AaJIE06ACCEHA B
poLecce 6aCCEHHOBOTO MOAEIHUPOBAHUS PEMIAIOTCS
CIIEAYIOIINE 32/1a4YH, YHUKAJIBbHBIE JJIS1 CJIAHIIEBBIX
OTIOXEHUU:

* YCTAHOBJICHUE BO3MOKHOCTH OOPA30BAHUS U
JIOKJIN3ALUU HEPTETra30MaATEPUHCKUX TOJIIII;

* OII€HKA4 BO3MOXXHOCTH U CTENEHHU I'€HEPAITUU Y B
CBIPBA (CTaauA KaTareHnesa, Tun OB, KoHnenTpanus
Copr);

* OLIEHKA4 BO3MOXHOCTHU U IIyTEU MUI'DALUU Y B,
OIIPEJICTIEHUE 30H AKKYMYISAIUU C OOOCHOBAHUEM
JIOBYHIEK, UX TUITU3ALIUEN
U OLIEHKOU I'€OJIOTUYECKUX

NSt CNOXXHOMOCTPOEHHbIX

TPYAHOM3BNEKAEMbIX 3aMacoB
oco6ove 3HaYeHne NPUOBPETAeT werpasmuonHbIX 3aTaCOB.
OacceiHoBOe MOJEeNMpPOBaHMe. -«

leoxnmunsa — Kak
OJIMH M3 IIOTECHIINAJIBHO
3P (PEKTUBHBIX METO/IOB ITOMCKA

KepH — 0COGEHHOCTH OTOOPA,
MOATOTOBKH U OIIPEJEIIEHUSA

IaPaMETPOB.

» Teopusnueckue UCCIEJOBAHNUA CKBAXKUH — JIyUIIIHE
MPAKTUKU U HAIIPABIEHUS PA3BUTHSL.

¢ IHHOBAIJMOHHBIE METO/bI AHAJIN3a, OOPAOOTKU U
MHTEPIPETALNHU CEMCMHUYECKUX JAHHBIX.
TTomoXUTENBHBIA PE3YIBTAT IIPOrHO34

HEPTEHOCHOCTH TPYAHOMS3BJIEKAEMBIX 34I1ACOB

JOCTHUTAETCA UCKJIIOUYUTEIBHO HA OCHOBE

KOMIIJIEKCUPOBAHMU I BCEX UCCIIEIOBAHNI 1 OOpabOTKU

JIAHHBIX.

Ceccus 3. dPpdbeKTuBHBIE TEXHOTOTHH
OypeHMHA, OCBOCHH A H HHTECHCH(DHKAITHH.
CTPpOUTENBCTBO CKBAXKUH HA MECTOPOXK/ICHUSAX C
TPU3 conpskeHO € 3(P(PEKTUBHBIM PA3MEIICHUEM U
IIPOBOJKOU IIPOTAKEHHBIX

[eonornvyeckmm aHanoramMu C/laHUEBbIX ToOpU30OHTAIBHBIX CTBOJIOB

pecypcos; OTNOXEHMWN Ha TeppUTOPUNN Poccnn IO HCOAHOPOAHOMY
* ONIPCICICHUE KOMIIJICKCA (EBpa3|/| NCKOIO KOHTU HeHTa) ABNAOTCS HU3KOIIPOHULIACMOMY
panroOHaJIbHBIX acry. Hopmon

U S3KOHOMHNYECKU
3(pPEKTUBHBIX METOJOB
JI0OBIYY U PA3PA0OTKHU
I'€OJIOTUYECKUX OOBEKTOB,
UMeHyeMBbIX Kak TPU3.
I'eonorn4eCcKMMHU aHAJIOTAMHU CIAHIIEBBIX

OTJIOKEHUI HA TeppuTOopun Poccun (EBpasuiicKoro

KOHTHUHEHTA) SIBJISIIOTCS OTIOXEHUS OA’KEHOBCKOU U

262JIaKCKOU CBUT B 3a11aJHON CHUOMPU U XaJYMCKOU U

JOMAaHUKOBCKOM CBUT €BPOIENCKOM yacTu Poccun.

yactu Poccun.

Ceccusn 2. CoBpeMeHHBIE METOAbI TIOUCKA U
onenku TPU3. Ha poHe uCToIeHUs TPAAUITUOHHBIX
34I14COB HE(PTU U I'a3a 6A30BBIX MECTOPOXKIECHU
OTPACIU HEPTETA30BbIE KOMITAHUU BCE OOJIbIIIE
(POKYCHPYIOTCS HAd U3YUYEHUHU U OLICHKE 3aI1ACOB
YIJIEBOJOPOMAOB, KOTOPBIE PAHEE CYUTAIUCH
MaJIONPUBJIEKATENBHBIMU (YOBITOYHBIMH) U
KOTOPBIE B OOJIBIIEN CTENEHN XAPAKTEPU3YIOTCS
HU3KUMU 3Ha4eHUSIMHU PEC 1 HACBIIIIEHHOCTH,
CJIO’KHOCTBIO I'€OJIOTUYECKOI'O CTPOEHHU S, 4 TAKXKE
HEOOXOIUMOCTBIO MIPUMEHEHH I COBPEMEHHBIX U
33494CTYIO JOPOTOCTOAIIUX TEXHOJIOI WM. Takum
00pa30M, BAXKHEHNIIEN 33/1a4€I T€OJIOTNYECKOTIO
HAy4YHOI'O COOOIIECTBA CTAHOBUTCS ONIPENEICHUE
ONTHMAJIbHBIX METO/JIOB ITONCKA U OLIEHKH 34I1ACOB
B PA3JIMYHBIX I€OTPAPUUIECKUX U '€OTOTHYECKUX
YCJIOBUAX C Y4ETOM MUPOBOI'O HHHOBAIITUOHHOTO
OIBITA.

B paMkax cecCuu 00Cyk/Aa1aCh 3(PPEKTUBHOCTD
1 OCOOEHHOCTH IPUMEHEHHU S PA3JIMYHBIX METO/JOB
MOHCKA U OLIEHKU TPYAHOU3BIEKAEMBIX 34114COB
YIVIEBOJOPOAOB MO CIEAYIOMNUM HAIPABICHUAM:

* TeXHOJIOIUM CEMCMOPA3BENKHU JIJISI IPOTHO3a

JIYYIIMX YYACTKOB (Sweet-spots). COBpEMEHHbIE

JOCTHIKEHH S U OIIBIT.
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OTNnoXeHuns baxkxeHoBcKoM 1 abanakckom
cBUT B 3anagHon Cnburpm 1 xagymMcKom
N AOMAHUKOBCKOW CBUT €BPOMNENCKON

CTAJIO IPOTSIKEHHOE
MHOT'OCTBOJIBHOE
TOPU3OHTAJIBHOE
6ypeHHE, HA CMEHY
«THJIPOPA3PBIBY KAK
CPEACTBY PEAHUMAIIMU CKBAXKH» IIPUIIETT
«CUAPOPA3PHIB KAK HEOOXOANMAs MEPA LIS UX
3aMyCKa». TeEXHOIOrMHU OypEHU S, OCBOEHM S,
CTUMYJIUPOBAHMA MHOrocTaauriabimu I'PIT (MI'PIT)
IIPOT'PECCUPYIOT, U JIUIIb OIATOAAPSA STOMY BCE HOBBIE
34I14CHI YIVIEBOAOPOAHOTO ChIPbs, PAHEE OTMEYEHHBIE
KAaK «<HEMIPOMBIIIJIEHHBIE>, BBOAATCA B 3(D(PEKTUBHYIO
pa3paboTKy. I peanmnu3anui yKa3aHHbBIX 32549

pu 6ypEHUN UCTIONb3YIOTCA IT€OHABUT AIITMOHHEIE,
poTopHO-ynpasnasemble cucteMbl (PYC). Ocsoenue
CKkBaXUH ¢ TPH3 Takxke TpebyeT JOMOMTHUTENBHBIX
TEXHOJIOI'MYECKUX PEMIEHU. B cilydyae ncnonb30BaHuA
KJIACTEPHBIX TEXHOJIOI'MU MHOTO30HHOTO ['PIT
(Plug&Perf) NOBBINIEHHOE BHUMAHUE YAEIACTCA
KOMITOHOBKAM /IJ151 3aKAHYHUBAHWSA U KPETJIEHN A
T'OPU3OHTAJIBHBIX IPOTAKEHHBIX XBOCTOBUKOB

OK (crienaibHbIE TAMIIOHAKHBIE COCTABBI,
repOpaMOHHBIE CUCTEMBL, ITAKEPBI-IIPOOKHU U JIP.).




CTapbie MECTOPOXKIECHUS TAKXKE
TPEOYIOT IEPEOCMBICJICHUS
TEXHOJOTMYECKHUX OAXO0B 15

U UHTCHCU(PUKAITUU TOOBIYU

TPU3.

B paMKax paboThI CECCUU OBLIIO

OPraHHU30BAHO OOCYXK/ECHUE

O CJEAYIOIIUM OCHOBHBIM

HAMIPABIECHUAM:

* COBpPEMEHHBIE IOAXO/BI B OyPEHUN CKBA’KHUH HA
TPU3, TEXHOIOIUH CTPOUTENBCTBA IIPOTIKEHHBIX
TOPU3OHTAJIBHBIX CTBOJIOB B HETPAJUIIMOHHBIX
KOJUIEKTOPAX, MHOTOCTBOJIbHBIE CKBA’KHHBL.

* TIpoBOJKA IPOTAKEHHBIX TOPU3OHTAIBHBIX CTBOJIOB
C UCNIOAB30BaHMEM PYC, reoHaBUranys B pe€aJbHOM
BpeMeHU. Hanbonee 3HauynMble (DAKTOPBDI, BIUAIONINE
Ha MPAaBHUJIBHOCTD PACIIOIOXKEHUSA TOPU3OHTAIBHOTO
CTBOJIA B PA3PE3E U MO JIATEPAIH.

¢ 3aKaHYMBAHUE U OCBOECHUE CKBAXKWUH C MI'PIT,
yBenudeHue 3(PHEKTUBHOCTH U HAPAIIUBAHHE
ckopocTu onepanuti MI'PIT. HoBbie MeTORBI N
TEXHUYECKHUE CPEJCTBA OCBOECHUA HETPAJUIITMOHHBIX
KOJUJIEKTOPOB.

¢ CTUMYIMPOBAHUE JICHCTBYIONIErO (pOHIA —

HOBBIE MO XOABI LIS CTAPBIX MECTOPOXJEHUI.
OPHEKTUBHOCTD U LIETECOOOPAZHOCTD ITIOBTOPHBIX
MTI'PIT Ha TPU3, CKBaKMHHBIE KOMIIOHOBKU U
TEXHOJIOTHMH 6€3aBAPUHHOIO IPOU3BOJCTBA PAOOT.

Ceccus 4. Pa3zpaGoTKa HETPATUITUOHHBIX/
HHU3KOIIPOHHIIAE€MBIX pE€3€PBYapOB. buuiu

TexHonornm bypeHus, ocBoeHus,
CTUMYNIMPOBAHNSA MHOTOCTaANNHbBIMU
vsseuenus ocrarounsix samacos | PI1 (MIPI) nporpeccnpytoT, v nviub
Onarogaps 3ToMy BCe HOBble 3anachbl
yrneBoAoOpPOAHOrO Cbipbs, paHee
OTMeYeHHble KaK «HernpoMblILLfIEHHble», YICBOAOPOLOE, Haubornee
BBOAATCS B 3(pPeKTUBHYIO pa3paboTky.

PaccMOTPEHBI HAYyYHO-
TEXHOJIOTHYECKHUE ACTIEKTHI
UHTET'PUPOBAHHOTO
MIPOEKTUPOBAHUS
Pa3paboTKU U JOOBIYU
«HETPAJULITMOHHBIX>

3HAYHMBIE IPOOJIEMBL, C
KOTOPBIMHU CTATKHUBAIOTCS
KOMITAHHUH-OIIEPATOPHI

B PA3/IMYHBIX PETMOHAX MHUPA, HOBBIE TEH/ICHITUH
Pa3BUTHA HAYKU U TEXHOJIOIUI.

DKCIIEPTHI NPEACTABUIN CBOM B3IVIA],

HAa JAJIbHEUIITHE TIEPCIEKTHUBBI OCBOEHHU
HETPAJUIMOHHBIX 3A114COB B CBETE HBIHENTHUX U
OyAYIINX BO3MOXHOCTEN U IPOOJIEM, C KOTOPBIMUA
CTAJIKUBAETCA OTPACIIb.

B pamMKax KOH(PEPEHIINH TAKXKE ObLJIA OPraHU30BAHA
MOCTEPHASA CECCUA (CTEHOBBIE JOKIAbI), AABIIAS
Y4YaCTHUKAM JJOIIOJIHUTEIBHYIO BO3MOKHOCTD
MOJIEIUNTBCA CBOMMH UJEAMU U PA3PAOOTKAMU.
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«HoBas reocbusnyeckas TeXHNKa N TEXHONOrNU
ANA pelieHns 3apa4 HedTerazoBbIX KOMMNAHMNAY

XXIV Hay4yHO-nNpaKTUyeckas KoHdepeHLs

B Vpe 23 mas 2018 ropa coctosack XXIV HayqHO-
npaxkTudeckas KoHpepennus «<Hosas reopusnyaeckas
TEXHUKA U TEXHOJIOTUH JIJIS PEILICHUS 32/1a4
HEPTETa30BbIX KOMIIAHU». MEPOIPUATUE TPOXOAUIIO
B paMKaxX POCCHICKOrO HE(PTETAa30XUMUYECKOTO

dopyma u XX VI MexayHapOIHON BBICTABKU «['a3. HedTh.

Texnonoruu — 2018».

OpraHu3aTopoM KOH(EPEHIINN BBICTYIINII
CO3IaHHbIN B 2014 rony npu COAEUCTBUN MUHUCTEPCTBA
MIPOMBIIIJIEHHOCTHA U MHHOBAITUOHHON NTOJTUTUKHU
Pecniybmmku BamkopTOCTaH re0(pU3NIECKUN
Kiacrep «KBaHT». B moAroTOBKE M IPOBEAEHUN
MEPONPHUATUS NPUHSAIN y4aCTUE EBpO-A3naTcKoe
reousmnueckoe ooiecTo (MOO EATO), Accorinanys
HAYYHO-TEXHUYECKOTO U JIEJIOBOT'O COTPYAHUYECTBA
O reO(PU3UIECKHUM UCCIIEJOBAHUAM U PAOOTaM B
CKkBaXMHAX (AMC), OO0 «bamuedre-IleTpoTrecT»,
Hexommepueckoe OObeqUHEHNE OTEUECTBEHHBIX
CEPBUCHBIX KOMITAHUT «COIO3HEPTETA3CEPBUCY,
O61ecTBeHHAs OpraHu3anus Poccuiickoe
reosioruyeckoe oouiectso (POCI'EO), HanmonanpHas

Acconmanusg Hedrerazosoro cepsuca (HAHTC).

HMH(OpMAITMOHHBIE CIIOHCOPBL: HAYYHO-TEXHUYECKUIA
BECTHMK «KapOTaKHUK», Ky pHaJIbl MOO EATO
Jeopusnkar u JeopU3NIECKNUI BECTHHUK>, HAYIHO-
TEXHUYECKUI )xypHan «HedTh. ['a3. HoBarnm,
HAYYHO-TIPAKTUYECKUN )KypPHAI «BpeMs KOTTIOOUHT D,
AHAJIMTUYECKUT XKypHAJI «HedTerazopas BEpTUKAID,
sKypHa1 «HedTsHOE XO31CTBO», ”HPOPMAIYIOHHO-
TEXHUYECKUH )KypHaJ «Cpepa Hedreras», HaygHO-
TEXHUYECKUH XKypHaJI «OKcno3unust Hedpre I'a3»,

OO0 «CraptHedTbla3>.

B pabore kKoHpEPEHIIUN yIaCTBOBAJIO 250
CHEHUAIUCTOB U3 122 OpraHu3anui pa3IndHbIX
pernonos Poccnn n Kazaxcrana.

Cpenu JeneraTos 27% NpeCTaBIAIN HE(PTEra30BbIE
KOMIaHUH, 30% — CEPBUCHBIE KOMITAHUU U 43%

— BEAYIINE KOMITAHUH I€O(PU3NIECKOI HAYKHU

U NIPpUOOPOCTPOCHUSL. TaKOE AKTUBHOE YUACTHE
He(TEra30BbIX KOMITAHUI OTMEYAETCS BIIEPBBIE HA 3TUX
TPAJULIMOHHBIX KOH(PEPEHIUAX U CBA3AHO C KPAXOM
WJUTIO3WH, YTO «3aTPAHULLA IIOMOXKET PEMUTH HAM BCE
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npobeMbl». Poccuickast
reo(pUsHKa ABJIAECTCA BTOPOH
B MHPE 10 UHTEIEKTYAIbHON
MOIH, O6bEMY BBIPYYKH,
HA60PYy KOMIIETEHITUI

B TEXHUKE M BBICOKUX

WHHOBAITMOHHOM PA3BUTUHN

Poccnnckas reopumsmnka asnsi-
€TCsl BTOPOU B MUPE MO UHTEN-
nekTyanbHON MoLy, obbemy
BbIPYy4KU, HAOOPY KOMMNETEH-
LMW B TEXHUKE N BbICOKMX
TexHONoOrusIx cepsuca. Bcsoem TEXHOJOMMSAX cepBuca. B ceoem

MHHOBALMOHHOM pPa3BUTUN

PAH, ®I'VIT «BHUH A,
OO0 «PH-Y(paHUITHNHEDTD,
OO0 «bamHUITHHEeDTH>, [TAO HITIT
BHUWHUT'UC, bamkupckum I'Y, Vpumckum
THTYV, ITepmckum THUY, HAO «KazsHUTY
uM. K. Carnaesa» (Kazaxcran).

Juajnor reopusrnKoB C HE(PTIHUKAMH,
CHEITUAIMCTAMU HAYKH, CEPBUCA

OH4 ONMHMPACTCA HA JOCTUKCHUA OHa oMU paeTcﬂ Ha JOCTUXXeHWA HA KOH(I)CpCHI_[I/II/I, OPE3CHTAITUAX,

POCCUUCKOM aKaJIEMUYIECKON
U YHUBEPCUTECTCKON
HAYKH, MOIITHOT'O BOEHHO-
MPOMBIIIJIEHHOI'O KOMILJIEKCA.
OrcraBaHNe B HEKOTOPBIX
TEXHOJIOTHUAX CBA3AHO C
npobiaeMaMu HEAO(PUHAHCUPOBAHMUS, YTO CEMYAC
pa3penaeTca B PaMKax MOMTUTHKA UMITIOPTO3AMEICHUSL.
B padoTte KOH(pEPEHIIUH TPUHSIA AKTUBHOE Y4ACTHE
6ospias rpynna cnenuaauctos I[TAO «HK «PocHep 1>
u ITAO AHK «bamuedTh». I1To uX mpochbe 6pu1Hr
puryameHsl seayue B Poccun u CHI' KOMIIaHUY 110
Pa3paboTKe U IPOU3BOACTBY reodusnyeckor Hi-Tech-
TEXHUKU U TEXHOJIOTUH, 4 TAKXKE CEPBUCHBIE KOMIIAHUU,
HMMEIOIIME OMBIT KOMMEPYECKOT'O PUMEHEHU A
OTEYECTBEHHBIX BBICOKHUX I€O(PU3NIECKHX TEXHOJIOTUHA
Ha HE(PTAHBIX MECTOPOXKIEHUAX Poccnu, 6/IMKHETO U
JAJIBHETO 32PYOe:Kbsl. TAKOE NIPSIMOE B3AUMOACHCTBUE
OTEYECTBEHHBIX HEPTAHBIX KOMITAHUI C POCCUMCKUMH
reo(pU3NKAMH U JAJIbIIE OYAET PA3BUBATHCS B LIEAX
YKPEIUIEHUA B3aUMOIIOHUMAHUS U PACHIUPEHNS OU3HECA.
Teopnsnaeckue CEPBUCHBIE U TPHOOPOCTPOUTEIBHBIE
KOMITAHWH ObLJIA IIPEJCTABIEHBI CIIELTNATUCTAMMA
AO «Pocreonorus», OO0 «THI-TI'pyn, OO0 «Hedreras-
reousrka», AO «bamB3pPHIBTEXHOIOIUN», AO JlepM-
Hedrereopusnka», OO0 d'a3MPOM reopecypc,
OO0 IHUPC-cepauc», OO0 JIUTL l'eodrsnkar,
OO0 «YHuBepcan-Cepsuc», [TAO «Camapanedrereopu-
3uKa», OO0 «dOranckHeTereopusnrar, OAO «Koraabim-
Hedrereopusnkar, 3A0 «CI'o», AO HITD «Dnrkom»,
OO0 deopuzmant», I'pyrna komnanuiit BHUUTHC,
OO0 «HosTek HOBBIE TEXHOIOrUWY, ['YIT LIMU «Ypanleo»,
OOO HII® «AMK I'opuzonT», OO0 «IIpoMnepdopaTop»,
AO Bspsireocepsuc», TOO d'eoMyHaiCepsuc»
(Kaszaxcran) uap.
AKaJIEMMYECKAs, OTPAC/IEBAS U YHUBEPCUTETCKAA HAYKA
ObL1a IpecTaBieHa MTHCTUTYTOM IPO6JIeM HE(PTH U I'a3a

KOMTI1Jiekca.
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POCCUNCKOW akageMny4eckom m
yHMBepCMTeTCKOVI HayKWH, MOLLL-
HOro BOEHHO-TIPOMBIWNEHHOIO 41714 B3aumoBbIroHEC dopmMBbI

KPYIVIBIX CTOJIAX, BBICTABOYHBIX CTEH/IAX
MO3BOJIMJLJIyYIlIE TOHSTh BO3MOXHOCTH
HOBBIX POCCUMCKUX TEXHOJIOT UM,

COTPYAHUYECTBA.

Ha nieHapHOM 33aCElaHNU U 3-X
cekuax «feosorus. BypeHue CKBaKUH», «JJoObI4a.
PemonT ckBakMn» 1 «KOMIUIEKCHAA UHTEPIIPETALIU >
OBUIO 3aCTIYIIAHO 49 TOKIAIOB U IIPE3EHTAITHH.
AKIIEHTOM KOH(DEPEHIIUU CTAJIN IIPOOIEMBI
npuMeHeHUs reopusndeckoit Hi-Tech-TeXHUKHN U
TEXHOJIOTUH ITPpU OYPEHUH, DPEMOHTE U SKCIUIyaTallu1
TOPU3OHTAILHBIX CKBAKMH, IIPH KOHTPOJIE
TEXHUYECKOI'O COCTOAHMA CKBAKUH U IIPH KOHTPOJIE
Pa3padOTKHU MECTOPOXKIECHUI.

BoJIbIIYIO 032604E€HHOCTD CIELIUATUCTOB BBI3BIBAET
COCTOSTHUE B C(hEPE KAIECTBA F€OPU3UIECKOH
UH(POPMAITUH, METPOJIOTMYECKOTO KOHTPOJIA
NPHUMEHSAEMON TEXHUKH U OOECTIEYEHUH EJMHCTBA
reo(pU3NIECKUX U3BMEPEHUI.

B paMkax KOHMEPEHITNU pab0TaIa MOJIOAEKHAS
CEKIUA. B HEM IPUHAIN yYACTHE ACHHUPAHTHI, MOIObIE
NPENOAABATEIN, CTYAEHTHI 4-X U 5-X Kypcos YTHTY
u bamI'V. B 11€710M MOXHO KOHCTATUPOBATD, 4YTO
POCCUIICKUI TeO(PH3UIECKHI KOMILIEKC YCIIEITHO
PEOAOIIEI TPYAHOCTH IIEPEXOAHOIO IIEPUO/IA B
3KOHOMHUKE, BCTYIIHJI B (PA3y yCTOHUYHUBOI'O PA3BUTUA
U T'OTOB B TECHOM B3aUMOJIEHCTBHHU C HE(PTEra30BBIMU
KOMITAHUSAMH PENIATH CTOAIIME IIEPe/] HUMU 3254491 Ha
POCCUIICKOM ¥ MUPOBOM SHEPIeTHYECCKOM PhIHKE.

B 11e1AxX yKpeIieHUsA KOHKY PEHTOCIIOCOOHOCTH
POCCHUICKOTO re0(pPHU3UIECKOIO CEPBUCA, TOBBIIIEHHUA
Ka4€CTBA U JOCTOBEPHOCTH Ie€O(PHU3NIECKON
MH(MOPMAIIUN HA KOH(PEPEHITUH IPUHATO PEIICHUE
MepeATh B OPIaHbI TOCYAAPCTBEHHOI'O YIIPABJICHUA
1 HE(PTETA30BbIM KOMIIAHUAM BBIPAOOTAHHBIE
YYACTHUKAMU MEPONPUATHS PEKOMEHIANUN. ©



Vv Memnguapom-laﬂ KOH(epeHUuus
vHr. UIHTeHcndukayms. G:,

«Kontio
HoBoe OypeHue»

V MexayHapoaHas KoHpepeHuus «<KOMTIOOHHT.
HNuTencuduranua. Hosoe 6ypenue» npomna
31 mas — 1 urond 2018 roxa Bo JIbBose (YKpauHA).

OpraHu3aTOPOM BBICTYIIIIIA KOMOAHUSA «<HbIODOIIK>,
re’epaabHbIMU CIOHCOpaMu cTanu C3A0 «PMIMAIID,
I'K JTopu3oHTB» M KOMIaHuA Weatherford, ocHOBaBImas
ceccurio «<Hosoe 6ypenue». Komnanus «Hadroras»
CIIOHCHPOBAJIA ceCcCcUIo «['eonorusd. Passenka.
HNudopmanys», a HEJABHO CO3JaHHAsA KOMIIAHUSA
«BT®-KOATIOOUHT» B351714 IE(CTBO HAJ| CECCUEH
«Intencupukanusa. CHa66uHT. I'PTD.

Cpenu napTHEPOB MEPONPUATUSA 3HAYUIHCH TAKKE
«Hadroras», «<Ykprazogobsrya», Tacrom,
C3AO «HoBuHKAa», «<Pernon» u gp.

B KOH(EpEHIIMN IPUHAIN yIACTHE OPAIKA
JBYX COTEH BEYIINUX CIEIIUATUCTOB OTPACIIH,
NPECTABIABIINX OOIEE MATUIECATH KOMIIAHUH,
OBUIH O3BYYEHBI TPUALIATD JOKIAA0B, 4 TAKXKE
OPraHU30BAHBI 1BA TEMATHYECKUX BOPKIIONA «4TO
NPAaBUJIbHO U HENPABUJIBHO B T€O(PU3UKE YKPAUHBI>
U «BypOBBIE CEPBUCHI «YKPIra30JOObIYN»: KAK PA60TATh
C TOCYLAPCTBEHHOMN KOMIIAHUEM >,

JAByXTHEBHAA IIPOI'PAMMA MEPOIIPHUATH A
ObLIAa C(hOPMHUPOBAHA U3 TEMATUIECCKHUX OJIOKOB,
BKJIFOYABIINX B CE0S OOCY KICHHE CTPATETHH
Pa3sBUTHA HEPTECEPBHUCHOTO PHIHKA, IPHUMEHEHH
COBPEMEHHBIX TEXHOJIOTHH HHTCHCH(PUKAITHTH
JOOBIYH, TAKHX KAaK KOJXTIOOHUHT, I'PII 1 CHAOOHHT.
OO6CYK/IAJIUCH TAKIKE BOIIPOCHI I€OJIOTOPA3BENKH,
reo(pU3uKy, THTEPIPETALNHU JAHHBIX U ITU(PPOBUZALTHH.

B niepBbIi IeHb KOH(PEPEHITUH BHUMAHHE GOJIBITNHCTBA
CIIUKEPOB 6bIO CPOKYCHPOBAHO HA TPEX KIIIOUYEBBIX
BOIIPOCAX: OCHOBHBIX IIPUYHHAX 3aJCPKKU PEAIU3ALUN
IUIAHOB IO JOOBIYE I'a3d; TOTEHITUAJIE PA3PAOOTKHU
HETPAAUIMOHHBIX 3aIT1ACOB I'a3a B YKPAUHE; TUCOATAHCE
Ha YKPAUHCKOM CEPBHCHOM PBIHKE U OLICHKE
HOTPEOHOCTH B COBPEMEHHBIX TEXHOJIOTHUSIX.

Y1 CI10 y9aCTHUKOB CTABIIEN YKE TPAJUITMOHHON
JIbBOBCKOM KOH(PEPEHITUHN PACTET C KAXKABIM T'OZ0M. ITo
MHEHHUIO I'OCTEN MEPOIIPHUATH S, OPTAHHU3ATOPAM YAAIOCh
CKOHIICHTPUPOBATb BHUMAHUE HA OCHOBHBIX ITIPOOIEMAX
OTPACIN: PEAHUMAIUN HE(PTECEPBUCHOTI'O PBIHKA
YKpauHbI U POCTE TOOBIYH YITIEBOJOPOAOB C IIOMOUIBIO
COBPEMEHHEBIX METOZIOB. ©

Mo Bepcmn AccoumaLnimm cCneumnanncToB No KoNTIoOUHIOBbIM TEXHOJIOFU-
SIM W BHYTPUCKBaXWUHHbIM paboTtam (ICoTA), np13HaH yywnm nepuogunye-

CKUM nspgaHuem B Poccum n CHI, ocBelato-
LWMM TeMaTUKY HedTerasoBoro cepeuca.
XypHan siBnseTca reHepanbHbIM MHPOP-
MaLMOHHbIM MAaPTHEPOM POCCUMNCKOFO
oTaeneHua Accounaumm cneunanmcToB no
KONTIOOMHIrOBbIM TEXHOJIOTUSIM U BHYTPU- :
CKBaXXMHHbIM paboTtam (ICoTA-Poccus), a ~
Tak>ke OCHOBHbIM OPraHM3aTOPOM eXe-
rogHon MexayHapoaHOM Hay4YHO-MPaKTU-
Yyeckon KoHdepeHUUn «KonTioOuHroBble
TexHonoruu, IPl1, BHyTpUCKBa>KMHHbIE

i ]

Colled Tubing

Coiled tubing

APCAS KOTRORR A
RFERMA
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Colled tublag

&t

paboTbi» — cTapenwero B Poccuun npodec-
CMOHasbHOro opymMa Ang cneymanucToB

COBpeMeHHOro HeTerasoBoro cepeunca, 3aka34ymKoB BbICO-
KOTEXHONOMMYHbIX He(TECEPBUCHBIX YCNYF U NPOU3BOAUTE-

ner cooTBeTCTBYIOLEro obopynoBaHus. MporpaMmma TeXHU-
YeCKUX CEKLMN KOH(EPEHLUN TPagULIMOHHO OKYCUpyeTcs
Ha CaMbIX NepeaoBbIX TEXHOIOTUSIX.

WNHTepHeT-nopTan www.cttimes.org ctan ogHUM U3 CaMbiX
M3BECTHbIX arperatopos UHhopMaLmn B cpepe BbICOKOTEXHC
JIOrMYHOTro HepTera3oBoro cepeuca.

XypHan «Bpemsi konTiobuHra. Bpemsi IPI1» pac
€TCs Mo NoANucKe, NyTeM agpeCcHON Pacchiik
CKM POACTBEHHbIX MEXAYHAPOAHBIX KO
Kax B Poccun, EBpone, Asnu n Am
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Sotiety of Petsslaum Englneers

POCCUCKAS HEOTEIASOBAA
TEXHUYECKAA KOHOEPEHLINA SPE

KpynHenuwee HedTerazosoe meponpuatune SPE B permonHe

15-17 oktAbpA 2018 wecearocm

3apeructpupyntecb Ao 1 oktadbpsa 2018

Cnepure 3a oOHoBNeHWem MHGopMaLmn Ha cante www.spe.org/go/18rptc-rus

30N0TLIE CNOHCOPHI CMNOHCOP MOBUNBHOTO NPUNOAHEHINA

HALLIBURTON ﬁ (OXar (@ [A3NPOM

o

Mo scem Borpocam obpallaitecs kK Mapum Bepesunckon (mberezinskaya@spe.org) N
unun AHactacum CUMOHOBCKOIM (asimonovskaya@spe.org), Ten.: +7(495) 268-04-54. L/



Poccnnckoe otgeneHme AccoLljmaLim cneumannucTtoBs Nno
KONTIOOMHroBbIM TEXHOJIOFMAIM U BHY TPUCKBAa)KUHHbIM paboTam

Hekommepueckoe napTHepcTBO «LleHTp pa3Butuna
KOJNTIOOMHIroBbIX TEXHONIOrMnN»

Russian Chapter of the Intervention and Coiled Tubing Association

Nonprofit Partnership Coiled Tubing Technologies
Development Center

[CoTA A
POCCHA @

KoHTakTHas uHgpopmavuums Contact information

MbpkeBCckn Nepeynok, 5, ctpoenune 1, opnc 224 5/1 Pyzhevsky lane, Suite 224

Mockea 119017, Poccuinckas depepauys 119017 Moscow, Russian Federation

TenedoH: +7 499 788 91 24; +7 (916) 512 70 54 Telephone: +7 499 788 91 24; +7 (916) 512 70 54
®dakc: +7 499 788 91 19 Fax: +7 499 788 91 19

E-mail: info@icota-russia.ru E-mail: info@icota-russia.ru

www.icota-russia.ru
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Llensto Accoumaumm cneumanmnctos No KONTIOONHIOBLIM TEXHONOrUAM

M BHYTPUCKBaXNHHbIM pa60TaM ABNAETCA pa3BuTue BO3MOXHOCTEN ANA
npoq)eccvaaanoro 06LI.I,eHMﬂ caneymnanncToB, akKymMmynauna TeEXHNYECKUX
3HaHUN, 0606LI.|,eHVIe ornblTa NPUMEHEHNA MHHOBALLMOHHbIX TEXHONIOrUN,
copgencTene BHeOQPEHUNIO HOBEMLWNX pa3pa60TOK B 0611aCTU KONTIOBMHIOBbIX
TEXHONOrNN " OPYrmx cerMeHTOB BbICOKOTEXHONOIrMYHOIro He(bTeFa3OBOFO
cepBuca U CTaHOaApPTOB 6e3onacHocTn npoeseneHud pa60T.

Poccunckoe otpeneHme Accoumaumm CneumnanncToB No KONTIOOUHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXXUHHbIM paboTam (ICoTA-Poccus) sBnsieTcs
MHPOPMaLMOHHOM CTPYKTYPOU, AeMCTBYIOLEN B paMkax Hekommepueckoro
napTHepcTBa «LleHTp pa3BUTUS KONTIOOMHIOBbIX TEXHONOTMUIN», U OCYLLLECTBASET
CBOIO flefTeNIbHOCTb B COOTBETCTBUM ¢ CornalueHmnem o cCoTpyaHuyecTBe,
3aK/IOYEHHbIM Mexay AccoLMauven cCneLmanmcToB No KONTIoOUHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXUHHbIM paboTam (ICoTA) u Hekommepyeckum
napTHepCcTBOM «LIeHTp pa3BUTUS KONTIOOMHIOBbIX TEXHOOT Y.

3AABJIEHUNE

Mpowy npuHATL MeHs B YneHbl ICOTA-Poccuns

bamunums HanuncaHue no-aHrnnumckm

Nwma HanucaHue no-aHrMMncKn

OTyecTBO

OpraHu3auus/KoMnaHns/cTpyKTypa

Lon>XXHocTb

ALpec 3neKTPOHHOM NOYThI

TenedoH cny>kebHbIN dakc

TenedoH MoOUNbHLIN

Mo4ToBbLIN afpec ANns CBA3U

LaTta Mopnuckb

MoxanyncTa, oTNpaBbTE 3aMoNHeHHOE 3asBrieHNe no dakcy: +7 499 788 91 19
WK cKaH 3asBneHns Ha e-mail: info@icota-russia.ru
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Global Oil&Gas =

26-9 KazaxcTtaHckas
MeXXyHapoaHas BbiCTaBka
KOHepeHuns “Hedptb 1 [az”

26-28 ceHTa06psa 2018
AtakeHT, AnmMmaTsl, KazaxcraH

nopgpobHan HHpopMaLa,

www.kioge.kz
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BEKTOP PA3BUTHS

Tlo mamepuanam Kongeperuu
«@nexmpomoobunu-2018» (opzarusamop —
CREON Energy 6 cocmasee I pyninwvt CREON).

ABTOMOOUIIH C IBUTATEJIEM BHYTPEHHETO CTOPAHUS
OBUIH, €CTb M OCTAHYTCS LIEHTPAIBHBIM CETMEHTOM
MHPOBOT'O aBTONPOMa. OIHAKO IIPOrPECC HE CTOUT HA
MECTE, ¥ IOCTENEHHO NOABIIAIOTCS AJIbTEPHATUBHBIE
TPAHCHOPTHBIE CPEACTBA. CPEAU BEPOATHBIX
«IPEEMHHKOB> — M TA30MOTOPHBII TPAHCHOPT,

U TIOYTH 3K30TUYECKHE MAIITUHBI HA BOAOPOZE, U
ANIEKTPOMOOUIHN. Y KQXKJOI'O N3 HUX CBOU IIJIIOCHI U
MHHYCBI, ABHOT'O JIN/IEPA BBIJIEIUTD IIOKA CJIOKHO.

Taxk, TOKJIOHHUKH 3JIEKTPOMOOUIIEN IIPEBOZHOCAT UX
3KOJIOTUYHOCTD U HAJIEKHOCTD. O NOJBOJHBIX KAMHSX
2K€ B BUJIE BBICOKOM CTOMMOCTH X HEOOXOJIUMOCTH
MAPKHUHTA C PO3ETKOM OOBIYHO YMATIUBACTCSL.

«Cenygac CETMEHT NEKTPOMOOMIIEN y HAC
HAXOAUTCS B 339aTOYHOM COCTOSTHUH, U
€IMHCTBEHHAS CUJIA, KOTOPAS MOXKET CTUMYJIMPOBATD
€TI0 PA3BUTHE, — ITO FOCYJAPCTBO, OTMEYAET
rerepabHbI gupekTop CREON Energy Cangxap
TypryHos. — B aTroMm nmane Poccus cnenyer
O6IIEMHUPOBOI TEHJEHITNH: B JIIOOO CTPaHE 6€3
MIPSAMOI IIOMOIIY BIACTEN Y JIEKTPOMOOHIIEN
ITAHCOB HET».

HenoHATHBIE M TOKA Y4Y>K/[bIE HAM JIEKTPOMOOUIN
JIaBHO IPYKIIMCH B EBpoIIE: TPH BBIOOPE
MAIIUHBI TAM OPUEHTUPYIOTCA IIPEXK/E BCETO HA
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Anexmpooyc na yruuax Muncka

3KOJIOTUYHOCTB, 4 HE HA «4TOO MOOOIBIIE>/«<dTOO
nojenesse». Kak pacckazaa JUPEKTOP IO PA3ZBUTHIO
Russian Automotive Market Research Anekcanap
Koanos, no uroram 2017 rofa mapk aJeKTpOMOOUIIEN
B EBporie coctaBni 930 THIC. IIT., B HBIHEMTHEM 'Oy
OKH/IAETCS yBEIUYEHHUE 10 1,35 MJIH IIT.

(@10 +45%). JInAepaMu O UCTIOIB30BAHUIO
JIETKOBOT'O JIEKTPUYECKOT'O TPAHCIIOPTA ABJIAIOTCSA
Hopserus, I'epmanus, Benukoopuranua u PpaHnus.
JIOKJIaTYMK ITOAYEPKHYIL, YTO BCE 3THU MAITUHBI
KYIIJIEHBI C TOMOIIBIO I'OCYJAPCTBEHHBIX JOTAI UM, 1
MMEHHO OHH CJEJIAJIN IPHOOPETEHNE BO3SMOXXHBIM B

I'IapK nnpoaaxa nerKkoBbix

# H H CREON azromobuneiis Espone B 2017 rogy
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npuHnuile. B kagecrse npumepa r-H KosJios IIpusel
TF'onmanAnio, KOTOPAas B POILIOM FO/ly IPEKPATUIA
JIOTUPOBATH CETMEHT AJIEKTPOMOOUIIEN. B urore
IPOAAXKU CPA3y YIIAIN Ha 58%.

BeccriopHbIM IMAEpOM IPOAAXK B EBpocorose
SBJISIETCA XeTY63K Renault Zoe. ITToMHuMO HEro, B
OATEPKY CAMBIX TOMYIISPHBIX JIEKTPOMOOUIIEN
BxomsaT BMW i3, Mitsubishi Outlander, Nissan Leaf
u nereqgapHas Tesla Model S. OTmeTuM, 94TO HA
€BPOIIEHCKOM PBIHKE, TOMHUMO YHCTO 3JIEKTPOKAPOB,
POJIAETCSI MHOT'O IIPUBBIYHBIX HAM MOJICJIEN, HO B
JIEKTPHUYECKOM HUCTIOTHEHUH.

Poccuu Ha eBponerickoM (poHe
MOK4 IOXBACTATHCSI HEYEM: HU
PEATBHOCTH, HU OIIH>KAUIITNX
NEPCIIEKTHUB HE HAOIIOTACTCSL.

Ha cerogasamHug IeHb A0S

ANIEKTPOMOOUIIEIN B POCCUHCKOM

JIETKOBOM aBTOIIAPKE HE IIPOCTO

MHUHUMAJIbHA — OHA MHU3€PHA U

cocrasiisieT 0,004% ot obiiero

Kosmm4yecTBa. [To cnosam Anekcanpa Kosnosa, B
(PU3UIECKOM BBIPAYKEHUH 3TO COCTABIIAET 1847 mIT.
IPOTHUB 43,54 MJIH OOIIETO MAPKa.

B TeppHUTOPHUATIBHOM Pa3pe3e OOIBIIE BCETO
anekTpoMobuneit B IIppuMOpCcKoOM Kpae (bimaropaps
BBO3Yy 6/y MamnH 13 fInonnu u Kuras) u Mockse
(32 CYET BBICOKUX JIOXO/IOB HACEJIEHNA) — 3TO 21,2%
u 19,6% COOTBETCTBEHHO. DKCIIEPT OTMETHII, YTO
JIOJISI IIEPETIPOIAXK AJIEKTPOMOOUIIEN OUE€HDb BBICOKA,
MIPOJIAYKU JKE HOBBIX MAIIIMH 10K KPAMTHE MaJIbI
(0,007% OT OOIIETO KOTUYECTBA).

YTO KacaeTcsi NEPCIEKTUB, TO OHU BECbMA
oTnaneHHble. «<HECOMHEHHO, 32 3JIEKTPOMOOUIISIMU
Oyayuiee, HO IIOKA Hallld CTPAHa K TAKOMY TPAHCIIOPTY
He roToBa. Ha MOI1 B3IVIA/, JO/IKEH IIPOUTHU JECATOK-
JPYT'O JIET, YTOOBI AJIIEKTPOMOOUIIU IIPOYHO BOILLIN
B KM3HDb POCCHUAH, — CYUTAET AJleKCaHAp KO310B. —
KpoMe Toro, »eaTeabHO Pa3BUBATh COOCTBEHHbBIC
MApKU 3JIEKTPOMOOUIIEH, 4 HE TOTAJIBHO
UMIIOPTHUPOBATH. THAYE NOBTOPUTCS HBIHEITHS S
CUTYALHs, KOI/1A IIOJABIISAIONIAS YACTD ABTOIAPKA
B HAIIEH CTPAHE — ABTOMOOWIIM MHOCTPAHHBIX
OpEHIOB».

«DIIEKTPOMOOWIN B POCCHY ITIOKA HE UJIYT, 3TO
[IPAaBAA, — HOATBEPAU HAYAJIbHUK YIIPABJICHUS

Mpopaxa anekTpomobunen

=
‘4 " CREON . MUpe, ThIC. WT.

B zo13 2014 B 2015 [ 2o I 2097 Ceev I rFHEv

«KOMOMHUPOBAHHbBIE SHEPTOYCTAHOBKK> HAMI
Kupwnin Kapnyxus. — [IpU4rH MHOXECTBO, ¥ BCE
OHU BaKHBIL. BO3bMeEM XOTS 6B pACCTOSITHHE: HU OJTUH
NIEKTPOKAP 6€3 NMOA3APAIKU HE JOeIeT OT MOCKBBI
Jo Cankr-Iletepbypra, a 3apsaAHbIX CTAHIUM HA ITyTH
HeT. My KJIMMart: HalpuMep, B MTHCTPYKLIMHU K Tesla
YKa3aHO, YTO HCIIOJIb30BAHUE ITPU TEMIIEPATYPE HUKE
15 *C HexeraTenbHO. A y HAC 4—5 MECSALIEB 3UMa JAKE B
CpeAHEN 1o0CE!. DKCIIEPT PACCKA3AJI O PE3Y/IBTATAX
UCIIBITAHUH JICKTPpOMOOUIIEH Ha nosurone HAMIK
B ITOAMOCKOBBE: 1aKe O€3 BKIIOYEHHBIX Pap U
OTOIUIEHUS €3/14 ITO CHET'Y COKPAILAET B 1BA Pa32
3a5BJICHHBIN IPOHU3BOJIUTEIEM
IIpo6GET 6€3 MOA3APS/IKIL.
TFocypapcTBO CMOTPUT B
3JIEKTPOMOOUIBHOE OyAyIIee
00J1€€ OITUMHUCTUYHO: KAK
PaccKa3aj IpeiCTaBUTENb
MuHaKkoHOMpa3BUTHUA PO Pyctam
AGy/IbMaMOETOB, IPABUTEIBCTBO
P® 3auHTEPECOBAHO B
Ppa3pabOTKe U BBIBE/ICHUH HA PHIHOK aBTOMOOUIIEH C
IIPUHITUIINAIBHO HOBBIMU CBOMCTBAMHU U CO3/IaHUN
UHPPACTPYKTYPHI 11 HUX. [ITAaHUPYETCS, 9TO YKE K
2030 rozy 6yJ1eT JOCTUTHYT MAPUTET IO CTOUMOCTH
BJIA/ICHUS IEKTPOMOOUIIEM IO CPaBHEHUIO C [IBC.
ITpu 3TOM roCy/1apCTBO HALIEJIEHO HA CO3/IaHUE
oTeuecTBEHHOTrO TC, CTOMMOCTb KOTOPOT'O 6y/1eT
ropaszfo HUXKE CTOUMOCTH IIEKTPOMOOUIIEN
3apy6EKHOIO MPOU3BOICTBA.

CyIIECTBYET ABA CLIEHAPUS PA3BUTHA COOBITUI.
ONITUMUCTUYHBIN IIPEAIIONATACT, 4YTO yKe K 2020 rony
JIOJISI AJIEKTPOMOOUIIEH cOCTaBUT 1—1,5% OT O6I1IEerO
uuca. [Ipy NeCCHMUCTUYHOM CLIEHAPHU NTOKA34TENIb
6yZeT JOCTUTHYT C 33JICPIKKOM 6—7 JICT.

E2xerogHpIil O6'bEM BIIOKEHHI B CETMEHT
JIEKTPOMOOUIIEN, IO CJIOBAM 3KCIIEPTA, MOXKET
COCTaBUTB OKOJIO 60 MIp[ pyo.

O3By4eHHBbIE AJIEKCAHPOM KO3/I0BBIM
CTATUCTUYECKUE JAHHBIE TPOKOMMEHTHUPOBAIA
aHanuTHK VYGON Consulting Ekateprna Kolonkosa.
ITo ee cnosam, B 2017 rogy MUPOBBIE IPOAAKU
ATIEKTPOMOGHIICE BBIPOCH Ha 60%, 1 certyac
napK cocTasnsaeT 3,4 MiH e, OCHOBHOM IIPUPOCT
obecrieunt Kutaii, B crpaHax ATP mpomaso 680 ThIC.
«3€JIEHBIX>» AaBTOMOOUIIEI.

Ha Kax/IOM pBIHKE CYIIECTBYIOT CBOH
cnenuUYECKUE ABIKYIITNE CUIIBL, CTUMYIUPYIONIHUE
POCT NPOJAX, YTBEPXKAAET I-ka Komonkosa.

Taxk, B Kutae 310 O10/1>KETHBIC 9JIEKTPOMOOHIIN
BHYTPEHHETO ITPOU3BO/CTBA, B EBpoIie — yxoz
ABTOBJIA/IE/IBIEB OT BBICOKO HAJIOTOBOI HATPY3KH, B
CHIA — 3aBUCUMOCTD OT LIEHBI HA HE(PTh.

B Poccun pasBUTHUE PBIHKA IEKTPOMOOHIIEN
CHIEPKUBAETCA HEJJOCTATKOM UH(PPACTPYKTYPHI,
IPEX/E BCETO 3apAAHBIX cTaHUA (O3C). Hanipumep,
B I[IpMOPCKOM Kpae CyImeCTBYET BCero oaHa (1)
3apAAHAsA CTAHIINA, IIPU 3TOM B DPETUOH BBO3UTCA
3HAYUTEIBHOE KOJIMYECTBO NOJEPKAHHBIX
anekTpomodunert us AAnonnn u Kuras. B Mockse 3TOT
MOKA3aTENb BPO/I€ Obl 3HAYUTEIBHO JIy4YIllE — CEMb
aromoouner Ha ogHy D3C. OHAKO 1O (PAKTY 3TO
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OOBSACHSAETCS JIMIIb MAJIBIM KOJINYECTBOM
«3esieHbIx» TC.

B Kurae e — 1pu OrpOMHOM KOJIMYECTBE
OM B 3KCIUIYATAL WU — HA 3aAPASHYIO CTAHLIUIO
IPUXOJUTCA OT TPEX IO MECTU MAILIHNH.

Exareprnaa KonbukoBa OTAEIBHO
OCTAaHOBUJIACh HA TEME AKKYMYJIITOPOB,

KOTODPBIE ABJIAIOTCA BAXKHEUIIEH YACTBIO
NIEKTPOMOOUIIA U ONIPEAETAIOT XOAOBBIE KAYECTBA.
Ha cerogHAIMHNN IEHD B «3€JIEHOM» TPAHCIIOPTE
UCIOJIb3YIOTCA IIPEUMYIIECTBEHHO JIMTUN-UOHHbBIE
AKKYMyIATOPBI. OHU HOABUIUCH B 90-€ roJibl 1
CTJIM HACTOALUM IIPOPBIBOM B cerMmeHTe AKD 11
anekTpoModuneit. OJHAKO POTrPecc HE CTOUT HA
MECTE U OTPACIA HYKEH HOBbBIN TEXHOJIOTMYECCKUH
PBEIBOK. OCHOBHBIMHU TPOOGJIEMAMU HA JAHHBIA
MOMEHT ABJISIIOTCSA MAJIBIH 32114C X044 1 JOJI'OE BPEMSI
3aAPAIKU.

Vake cerfuac, FTOBOPUT AHAIUTHK, PA3PA0OTAHEI
WHHOBALIMOHHBIE I'PA(PEHOBBIE AKKYMYIIATOPHI,
MMEHHO C HUMH 9KCIIEPTHI CBA3BIBAIOT Oy yIIee
PBIHKA.

Io ciioBaM r-xu KonbrKoOBO, OOJIBITIOE 3HAUYEHHE
UMEET ¥ CTOMMOCTD AKKYMYJIATOPA: €€ YMEHBIICHUE
MO3BOJIMT ABTOKOHLIEPHAM BIIEPBLIC IIOYYUTh MAPXKY
MIPU ITPOU3BOJACTBE AJIEKTPOMOOHIIEN.

Temy npoposkui Bnagumup AneHnus, wieH HTC
MO PAa3BUTHUIO TPOU3BOACTBEHHO-TEXHUYECKHUX
KOMIUIEKCOB IO ITEpEPABOTKE OTXOAOB ITPOU3BOJCTBA
u nnorpebseHus Munnpomropra PO. On noaennics
OINBITOM MOE3AKHU B INOHNIO, KOTOPASA 3aMETHO
onepexaeT POCCHIO B TEXHOJIOIUAX IEPEPA6OTKNA
AKBD. Ceftyac B CTpaHe paboTaeT CEMb IIPEAIIPUATUNI
M0 YTUIN3A1IMU HUKEb-KAMUEBBIX OaTape U
JEBATD — INTUH-UOHHBIX. COITTACHO ATIOHCKOMY
3aKOHOJATEIbCTBY, IIPH C/1a49€ MAIIUHBIL B yTUJIb
BJIAJIEJIEL] OOA3AH CHATD AKKYMYJIATOP U HAIIPABUTD
€I'0 HA IIEPEPAOOTKY.

Taxoke r-H AJIEHIIMH OTMETHJL, YTO 32494CTYIO
HoBble BU/IbI AKD co3paroTcs 6pIcTpee, 4eM
Pa3pabaTbIBAIOTCA TEXHOJIIOTUN UX YTHIN3ALHAN.

3ameHna asromobuseii ¢ IBC Ha 271eKTpOMOOHIIN
MOK4 UZET KPArHE MEJIJIEHHO, HO ITOCTENIEHHO
IIPOLIECC OYAET YCKOPATHCS. B 3TOI CBsA3M BO BCEM
MHUpe 6y1yT pACTU IIOTPEOHOCTU B AKKYMYJIITOPHBIX
6arapeax. Kak pacckasay MeEHEKEP 110 PA3BUTHIO
ceTH «DHCTO Pyc» Bagum Ilekapes, cmeHa
TleJJ;I/IL[I/IOHHbIX MAIIWH Ha SJICKTpI/ILICCKI/IC
noTpedyeT IPOU3BOACTBA AKKYMYJISITOPOB Ha
600 I'Bt/4 B rof. Certdac u3 3Toro o6beMa JI0CTyITHO
umb 41,6 TB1/4.

CHTYAIMIO YIIYYIIUT 3AITYCK HOBBIX IIPEAIIPUATUIA
B nacrosmee Bpems CTpoaTCA TpH 3aBoAa: Panasonic/
Tesla B CIIIA, Samsung SDI 8 Beurpuu 1 LG Chem B
ITosnp1e.

O HEXBATKE 33PSJHBIX CTAHLIUH YIIOMSHYIIN
MIPAKTUYECKH BCE JOKJIAJAYUKHU, U ITO ACHCTBUTEIBHO
OJJHA U3 ITIABHBIX IIPO6JIEM OTPACIN. IO COCTOAHUIO
Ha AHBapb 2018 roga B Poccry HACYUTHIBATIOCH
BCEro 140 myHKTOB I OA3APA KU, OJHAKO YXKE B
OJIVDKAMIIME TOJbL CUTYALM S JO/DKHA YIIYUIIHUTHCH.
Pa3paboTaHa nporpamMmma 1o pa3BUTUIO 3aPsASHON
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UHPPACTPYKTYPLI HA
noporax I'K «PocaBrogop»

10 2020 roga, COoOIIuI
Poman bopoauH, rimaBHbIN
CIIELIUAJIUCT OTHEIIA
TEXHHUYECKOH MOJIUTUKHU
Y1 MHHOBAITUOHHBIX
TEXHOJIOTUH.

ViKe B TEKYIIEeM I'ojly Ha aBrogopore M-11
Mocksa — CaukT-TIleTepOypr 6y[EeT CO37JaHO IIECTh
3apAHBIX CTAHILINH, €I11e ECTb IOCTPOoAT B 2019
rofy. AHaJIOTU4Has paboTa OyIeT BECTUCh 1 HA
JPYr'ux KpyHHbIX apTroMarucrpanax PO, Kak
pacckaszai r-H BopoguH, MUPOBOU ONBIT NOKA3bIBAET,
YTO ONTHUMAJIBHOE PACCTOSHUE MEXAY 3APSA/THBIMU
KOJIOHKaMH — 100—-150 kM.

Ceriyac MUHBECTULIMU B CTPOUTEILCTBO 3APASHON
KOJIOHKHU COCTABIAIOT 4,83 MJIH py6., TOOBOM
JIOXOJI OT AKCIUTyaTaruu — 8,76 MitH py6. (3Ta
OKYTIA€MOCTb BO3MOXKHA IIPU JOCTATOYHON
WHTEHCHUBHOCTU JIBHKEHUS). [I0O9TOMY, TOBOPUT
3KCIEPT, BCE YAIe MHTEPEC K 3AIIPABOYHBIM
KOJIOHKAM IPOSBIIAIOT IIPEACTABUTENIN OU3HECA —
TpaauMoHHbIX A3C, kKade, oTreneit. UMEHHO TaK OHU
IUTAHUPYIOT NIPUBJIEKATD KIMEHTOB — BIA/IC/IBLIEB
3JIEKTPOMOOHJIEN U, TAKUM OOPA30M, OKYIIATh
32TPAThl HA NOKYIIKY 3aPSHBIX KOJIOHOK.

Hau6onee 6aronpusaTHad 118 BIaJIC/IbLEB
JIEKTPOMOOUIIEN CUTYALIUSA CKJIA/IBIBAETCA B
MOCKBE — BJIACTH IOPOJa CTPEMATCA UITHU B HOT'Y
CO BPEMEHEM U, COOTBETCTBEHHO, ITOAACPKUBAIOT
UHHOBAIIMU. B 2018 rogy «MOC3HEPro» HAMEPEHO
JIOBECTU KOJIMYECTBO 3APSAAHBIX CTAHLINH JIJIS
ANEKTPOMOOUIIEH B CTONHIIE IO 150, COOOIINII
JHUPEKTOP MO pa3BuTUIo Ceprert 3axpaMuH. Cerigac
3aITYIIEHO B AKCILTYATAMIO yKe 80 B3C, Bce OHM
PaCIoNOXKEHDI B Ipeieiax TPeThEro TPAaHCIIOPTHOTO
KOJIbIIA HA TOPOJACKUX ITAPKOBKAX. B nanpHenmem
3apsAAHBIE CTAHIIUY OYAYT BBIHECEHHI 32 IIpeaenl TTK.

Ha ceropaamunii enb O3C «Mocanepro»
OECIIIATHBI JIJIS TIOTPEOGUTEINEN, TTIO3KE — IIPU
YBEJIMYCHUU KOJIMYECTBA JIEKTPOMOOHIIECH — Oy/IET
BBOJIMTBCA IJIATA 34 ITOJIb30BAHUE.

Cankr-IleTepOypr — emje OJUH POCCUUCKUI TOPO/,
I7I€ BJIA/IE/IBLIBI SJIEKTPOKAPOB MOT'YT UYyBCTBOBATH
ce6s1 KoM(POpTHO. ITO CZI0BAM reHEPATTBHOT'O
JUPEKTOPA KOMITAHUU «AyIuTOHEpro I'pynin» Mu
T'opneesort, B CEBEPHON CTOIULIE BCE 3APAIHBIE
CTAHIIIU A6COTIOTHO OECIIATHBL, UTO IC/IAET
€XETHEBHYIO CTOMMOCTbD BJIAJICHUSI PABHOI HYJIIO.
ITOMUMO 3TOTO, BOAHUTEIH «3€JIEHBIX» aBTOMOOUJIEI
OCBOOOK/ICHBI OT YIIJIATHI TPAHCIIOPTHOI'O HAJIOT'd
U UMEIOT IIPABO OECIUIATHO IAPKOBATHCS HA YIMIAX
ropopaa.

I'xa T'opiieeBa pacckasana, YTo 3HAET 060 BCEM
3TOM HE ITOHACJBIIIKE: Y2KE OOJIEE TPEX JIET OHA €3/IUT
H4 JIEKTPOMOOHIIE U HE COOUPAETCS BO3BPALATHCS K
mamuHe ¢ IBC.

Ecnu Poccrn HeOOXOAUMBI XOTh KAKHUE-TO
3apsIHBIE CTAHIIMU JIJ151 PA3BUTHS CETMEHTA
AIEKTPOMOOUIIEH, TO EBPONEHCKUI IIPOI'PECC
YIKE IaBHO HIArHyJ1 Bepey,. Tak, puHckas Ensto



pa3padboTana U yKe BHEAPHIIA HA PbIHOK «YMHBIE
3apAKU», KOTOPBIE ITIO3BOJIAIOT BOJUTEIIO
MHOJK/IIOYATh aBTOMOOUIIB K 3aPSHOMY YCTPOUCTBY
B JIIOO0€ BpeMsl. [IpU 3TOM HHTEIUIEKTYAJIBHOE
YCTPOKCTBO YIIPABJIEHHS BEIOEPET S3KOHOMHBIN
PEXUM 3aPAJIKU B TE YACHL, KOI/1A IOTPEOICHUE
MHUHUMAJIBHO, YTO TTO3BOJIUT U30€KATh MUKOBBIX
Harpy3ok. Kak pacckasas Bagum [1ekapes, yciayra
UHTEJIEKTYAJIBHON 3aPSA/IKA AKKYMYJISITOPOB
HAMPSAMYIO CBSIKET KAXKIBIN SJIEKTPOMOOUIIB C
MOCTABIIUKAMU JIEKTPOIHEPTUU U IOMOXKET
MHOTPEOUTENSAM BOCIIONb30BAThCA 60IIEE
BBIT'OTHBIMH TAPU(PAMH, 4 TAKKE IIPUBEJET K POCTY
HCIOJIb30BAHM A BO30OHOBISIEMBIX HCTOYHHUKOB
SHEPIUH.

OCHOBHAas IPUYHHA JJOPOTIOBU3HBI
AIEKTPOMOOUNEN — 3TO CTOUMOCTD AKKYMYJISITOPHBIX
6aTaper, OTHAKO 3TOT MOKA34TENb YUCTO
TEOPETUUYECKHU UMEET TEH/ECHITUIO K CHUXKEHUIO.

O6 3TOM pPaCCKa3aJ1d IKCIEPT DHEPIETUYECKOT'O
LEeHTpa 6GU3HEC-IIKOIIBI «CKOIKOBO» EKaTeprHa
I'pymeBenko. Certyac AKB cocrasisgeT 1O IIOJIOBUHBL
CTOMMOCTH 3JIEKTPOKAPA, HO BHEAPEHUE HOBBIX
TEXHOJIOTUI CITOCOOHO YMEHBIIUTD ITOT ITOKA3ATEIb
npuMepHO 10 20%.

Ha ganHubifi MOMEHT
CaMBbIM BOCTPEOOBAHHBIM
ABJAETCA TN TUN-NOHHDBIN
AKKYMYJIATOD C PA3HBIMH
BapuaHTaMu Karoza. [To
CJIOBAM JIOKJIA/TYHMKA,

HONYJIAPHOCTD TAKUX

AKDB urpaer npoTus HUX

JK€: IPOUBBOAUTENN CTAHOBATCSA U3JIHIITHE
3aBUCUMBIMH OT ITOCTABITMKOB COCTABJIAIOINX.
Tak, BeAyIiM MUPOBBIM 9KCIIOPTEPOM KOOAJIBTA
ABAeTCA KOHTO, MOJIMTUYECKAA CUTYALIUA B
KOTOPOM Kpa¥fHE HECTAOMIBbHA. bosiee OJIOBUHBI
BCero rpadeHa 1o6s1sacTcs B Kurae, Ho ceriuac ata
OTPACJIb HAXOAUTCA MO/ OCOOBIM KOHTPOJIEM U3-32
9KOJIOTMUECKUX ITPO6IIEM. TpH 4eTBEPTH MUPOBBIX
34I1aACOB JINTHA COCPEJOTOUYEHBI B AprenTuHe, Ynam u
BonuBunY, 94TO TOXKE CO3[JAE€T HEKUE OIPAHUYEHH .

ODPPEKTUBHOCTD CYIIECCTBYIOMINX JIUTHU-
WOHHBIX 0aTapen B OIMXKANIINE [ITh JIET MOXKET
BbIpACTH HA 20-30%, OHAKO 3TO — IIPEJEII, AAIEE
HEOOXOUMO IIPHUAYMBIBATH YTO-TO HOBOE. ITpu 3TOM
OCHOBHBIM KPHUTEPUEM JJOJIKHA ObITh O€30I1ACHOCTD,
4 He yJIelIeBIeHuE. B cpejiHe- U KPATKOCPOYHONU
IIEPCIEKTUBE (T.€. 5—10 j1eT) HAanOONBIINE HAJICK b
IKCIIEPTHI BO3/IATAI0T HA TBEPAOTEIBbHBIC INTUH-
HOHHBIE OaTapen. OHU yXKe CYLIECTBYIOT, HO I[IOKA HE
[IPEBBIIAIOT PA3MEPOM MOHETY U UCIIOJIb3YIOTCS B
OCHOBHOM JIJ151 06€CIIEYEHMSI PE3EPBHOTO MUTAHMUS
B AJIEKTPHUUECKHUX HEIIX. Ternepb HEOOXOMMAa
TEXHOJIOTUsI YBEJIMUCHUSI PA3MEPA TAKUX OaTaper u
CHMKEHHS X CTOUMOCTH.

T'oBOpst O BYAYIIIEM TEKTPOMOOHIBHON OTPACIIH,
YYACTHUKU PBIHKA HE MOIJIM HE YIIOMSHYTh
OOIIECTBEHHBIN TPAHCIIOPT. JJO 3TOr0 peysb 111
O JIETKOBBIX 4dBTOMOOMJIAX, IIOTOMY JKCIIEPT
I'aznpom6anka Kupuir Huxkoza penmia OCBETUTh

CETMEHT MEKTPOOYCOB. Ceruac MPaKTUIECKU
BECh MHPOBOM ITAPK NPUXOAUTCA HA KuTait, riae
AIEKTPOTPAHCHIOPT NOTYYNII «BTOPOE ABIXAHHE»
nocsie Onumnuajsl B Ilekune. ITIocC K 3TOMy B
2012 ropy 6bL1a IPUHATA IPOTPAMMA PA3BUTHS
JIEKTPOMOOUIIEI B pAMKAX YTBEPK/ICHHOH
NATHUIETHUM I171aHOM IIporpammel NEV. Ceftyac
20% BCEX MPOJIAK AaBTOOYCOB B CTPAHE 34 TOJ] —
3TO a1eKTpobychl. K 2025 rogy Kurart nianupyer
IIEPEUTU HA 3aKYIIKU TOJIBKO JIEKTPOOYCOB I
TrOpOACKUX HYX /. Hanmpumep, [II3HBYKIHb HA
100% 1 JOCPOYHO NEPELIEN HA AJIEKTPOOYCHI (ITaPK
cocrasisieT 16,4 ThIC. IIIT,).

AKTHUBHBINA DOCT JIEKTPOIIAPKA CTAJI BO3MOXKEH
6marosiapst Tomy, 4To Kurait yxe pemms Bce Te
pOO6IEMBL, O KOTOPBIX B POCCHU TOTBKO T'OBOPSIT.
Hanuo o6eCcneuYeHHOCTb HHPPACTPYKTYPOH — BO
MHOI'MX KPYIHBIX ropogax KHP nacuurbsiBaeTcs
110 10 TBIC. 3aPsAIHBIX KOJIOHOK U 60s1ee. K 2020 ropy
IUTAHUPYETCS IOCTPOUTD IPHUOIU3UTEBHO ee 12
TBIC. CTAHIIUI 10 3aPSAJKE X OOMEHY 6ATAPEM, A TAKXKE
4,8 MJIH 3aPATHBIX KOJIOHOK.

HeMaoBakHa U TOCTIOAAEPKKA PBIHKA:
MHOKYIATEISAM IIPEAOCTABIAIOTCI CKUAKU 1O
20% CTOMMOCTH aBTOMOOWIISA, TAKXKE AECHCTBYET

OCBOOOXK/ICHUE OT YILIIATHI 3EMEJIBHOTO
HAJIOT'A JIJIS 3APS/THBIX KOJIOHOK
(HarpuMep, HA ABTOMATUCTPATIAX
NPOBUHIINU X36311), yCTAHOBICHUE
3HEProTapudoOB, 0643aTEIBCTBA IO
JIOKaIU3auuu. [ToMUMO 3TOrO, BBEJIEHO
OCBOOOXK/ICHUE OT YIJIATHI ICHCKHBIX
CO60POB HA IVIATHBIX aBTOMOOUIBHBIX
TPACCaX U TOCTIONUIUHBI 324 PETUCTPALHIO «3€JIEHOTO»
TPAHCIIOPTHOI'O CPEJCTBA.

EBpora Toxe NOCTENEHHO, XOTb U HE CTOJb
AKTHUBHO, PA3BUBACT CETMEHT 3JIEKTPOOYCOB. Cetyac
APK HACYUTHIBAET HEMHOI'UM OoJiee 1,5 ThIC. 1T,

HO K 2020 rony B 25 eBpONENCKHUX IOPOJAX OH
COCTABUT 60JIEE 2,5 THIC. LIT., Uau 6% OT OOIIETO
mapka aBTo6ycos. K 2025 ropay ere nopsjka 6,1 ThIC.
3JIEKTPOOYCOB OYZAET BBEAECHO B IKCILITYATAIIHUIO.

Haun6omnee aKTUBHO PA3BUBAETCA ITAPK «YUCTBIX>
ANEKTPOOYCOB B TOPOACKOM COOOMIECHUN
Benukobpuranuu, Hugepnanaos, Ilonemy,
I'epmanuny, Benrpuu. Ha 311 cCTpaHbl IPUXOAUTCH
73% mapKa BCEX a1eKTpo6ycoB EBponsl. B o6mem
MIAPKE 'OPOACKUX aBTOOYCOB JJOJISI AJIEKTPOOYCOB
cocTasisieT 1,5%.

B CIIIA cO6CTBEHHO 37€KTPOOYCHI OOBIION
MONYJIAPHOCTBIO IMOKA HE MOJIb3YIOTCS, IIPEXKE BCETO,
B CUJTY JOPOI'OBU3HBI (TUIIMYHBIN AJIEKTPOOYC CTOUT
0oK0J10 $750 THIC., TOT/IA KAK AU3EIBHBIN — $435 THIC.).
OJIHAKO paCTeT J10J1s1 aBTOOYCOB TMOPUAHBIX (18% OT
0o6111ero 06’beMa IMAPKAI).

171 yCTIENTHOT'O PA3BUTHA CETMEHTA
AEKTPOMOOMIIEH B POCCHM HEOOXOIUMO Cpa3y
HECKOJIBKO (PAKTOPOB: M TEXHOJIOTUH, U
060PYIOBAHHE, U JOCTATOYHOE (PUHAHCUPOBAHHUE.

C nocsieTHUM MOT'YT IIOMOYb MHBECTUITHOHHBIE
(OH/BI, KOTOPBIE IPOYHO OOOCHOBAINCH HA
pOCcUickoM (PMHAHCOBOM PBIHKE.
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Weatherford npeocmaeuna
pomopno-ynpaenaemyro
cucmemy Magnus

Kommnanus Weatherford npegcrasuiaa KOMMEPYECKU
penn3 pOTOPHO-YIIPABIAEMOM CUCTEMBI Magnus,
COYETAIOUIEN B CE6E BOZMOXKHOCTH HAJIEKHOI'O
BBICOKOIIPOU3BOAUTEIBHOTO OYPEHUS C TOUHBIM
KOHTPOJIEM HANIPABJIEHUs. THCTPYMEHT C (DYHKITUEH
OTKJIOHEHMUS I0JIOTA NPEJHA3ZHAYEH JIJIs IPUMEHEHU
OPAKTUYECKU IIPU JIIOOOM CLIEHAPUU OYPEHM S, BKIIOYAs
BBICOKME NUHTEHCUBHOCTH HA00Pa 3€HUTHOTO YIJIA.

OCHOBHBIE XaPAKTEPUCTUKUA CUCTEMBI Magnus
BKJIIOYAIOT OJTHOCTBIO HE3ABUCUMOE YIIPABJICHUE
M3710M, IOJTHOCTBIO BPAMAIONIUIACS OJIOK CMEIIEHUS C
MHUHHUMAJIBHOI CTAOUINU3AIIUEN 3A60MHOTO O60PYJOBAHUA
(BHA), suarnoctukod BHA B pesXxuMe peaJibHOIo
BPEMEHHU U (PYHKIIUEIN aBTONMIOTA. CUCTEMA COCTOUT
U3 HECKOJIbBKUX MOJYJIbBHBIX KOMIIOHEHTOB, KOTOPBIE
06JIErYaIoT OOCIYKUBAHUE JJAKE B OTIAJICHHBIX MECTAX.

«Cucrema Magnus nipeJicTaBasgeT CO60M CEPbE3HBIN
mar Weatherford B CTOPOHY HaIIPABIEHHOTO 6YPEHUA
Y 06J1a/1a€T XOPOIIUM NOTEHIIUAJIOM JIJI PA3PYIIEHUA
CTaTyC-KBO HA PBIHKE POTOPHO-YIIPABJISAEMBIX
CHUCTEM», — CKa3as1 OTbeH Py (Etienne Roux), npe3uaeHT
NOAPA3AEIEHN OYPEHUA U OLIECHKU KOMITAHUU
Weatherford. «MblI pazibl IPEAOCTABUTD HAIINM KJIUEHTAM
HAJIC’KHBIA 1 9KOHOMHWYHBIA BAPUAHT 714 3(P(PEKTUBHOTIO
OypEHHN BBICOKOKAYECTBEHHBIX CKBAXKUH». ©

«Tamnegpmv» paspadoomana
MexHON02UI0
UCNONB3I0EAHUA
nPooyxmoe nepepaoomxu
CMeK108010KHA

npu cmpoumenscmaee
CKBANCUH

Cnenuanucramu TatHUTIVHedTh KOMOAHUU
«TarHE(TH» PA3pabOTAHA TEXHOJIOI U UCIIOIb30BAHUS
OPOAYKTOB IIEPEPAOOTKHU CTEKIOBOJIOKHA IIPU
CTPOUTENBbCTBE CKBAXKUH.

Vuenbimu TaTHUTIVHEDTH IPEIJIOKEHO
OPUMEHSATD B KAYECTBE JOOABKH K TAMIIOHAKHOMY
pacTBOpPYy NEPEPAOOTAHHBIN NPOAYKT MPOU3BOACTBA
OOO «CTeKNOBOJIOHO-TATHEPTEH» — I'PAHYJIBI U3
CTEKJIOBOJIOKHA pazmepoM ot 0,1 70 0,3 MmM. DTa
UHEPTHASI 3KOJOIUYHAs JOO6ABKA 3HAUNTEIBHO OOJIETYaeT
PACTBOP U UMEET LEJIBIH PsiJI IPEUMYIIIECTB.

I[IpuMEHEHUE OOJIEIYCHHBIX TAMIIOHAKHBIX PACTBOPOB
TO3BOJISIET MUHUMU3UPOBATH PUCKH BO3HUKHOBEHU S
BO3MOKHBIX OCJIOKHEHU U, CHUKEHUE [IJIOTHOCTH

HOBOCTM - HOBOCTM - HOBOCTM - HOBOCTUN - HOBOCTM - HOBOCTM

Weatherford Introduces
Magnus Rotary
Steerable System

Weatherford
‘ International plc
has announced the
' commercial release
of the Magnus rotary
steerable system,
which combines
reliable, high-
performance drilling with precise directional
control. The push-the-bit tool is designed for
deployment in nearly any drilling scenario,
including high doglegs.

Key features of the Magnus system include fully
independent pad control, a fully rotating bias
unit with minimal bottomhole-assembly (BHA)
stabilization, real-time BHA diagnostics and
autopilot functionality. The system comprises
several modular components to facilitate quick
and easy maintenance, even in remote locations.

“The Magnus system represents a major shift in
the way that Weatherford approaches directional
drilling, and has great potential to disrupt the
status-quo rotary steerable market,” said Etienne
Roux, global segment president of drilling and
evaluation at Weatherford. “We are excited to
provide our customers with a reliable and cost-
effective option for efficiently drilling high-quality
wellbores” ©

TATNEFT Has Developed
a Technology for Using
Glass Fiber Processin
By-Products in the Well
Construction

The experts of the
& TATNEFT’s TatNIPIneft have
developed a technology for
using glass fiber processing by-
products in the construction of
m wells.

Scientists of TatNIPIneft
proposed to use glass fiber
pellets of 0.1 to 0.3 mm, which

are the manufacturing by-products of the "Tatneft-
Steklovolono" company, as an additive to cement
slurries. This inert ecological additive greatly
lightens the solution and has quite a number of
advantages.
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TAMIIOHAKHOI'O PACTBOPA OIITUMHU3UPYET 3aTPATHI HA
JIMKBUJIAITUIO 30H MOIVIOIIEHUN U IOABEM [IEMEHTA 32
3IKCIUIYATALMOHHOM KOJIOHHOH 10 3AIVIAHUPOBAHHOMI
BBICOTBL. COOTBETCTBEHHO, 34 CUET YBETUYECHU S
BOJIOLIEMEHTHOT'O OTHOMIEHU S TTOBBIIIAETCS BBIXO/
TAMIIOHAKHOI'O PACTBOPA C OAHOU TOHHBI LIEMEHTA,

UTO TAKXKE CHHUKAET 3aTPATHI HA [IEMEHTHPOBAHUE
IKCIUIYATALMOHHOM KOJIOHHBL

Brarogapst pa3paboTaHHOU TEXHOJIOTUU JJIsI
K44ECTBEHHOI'O LIEMEHTHUPOBAHUSA JOCTATOYHO OJTHOU
PELENITYPEI [JI1 BCETO CTBOJIA, YTO CHHUXKAET TPAHCIIOPTHO-
CKJIAICKHE PACXO/bI U YIIPOLIAET NPOU3BOACTBEHHBIA
nporecc. ITpy 3TOM INIOTHOCTD EMEHTUPOBAHUS
UMEET BAPbUPOBAHHBIE 3HAYEHUA OT 1,4 1/cM? 10
1,45 r/cM?, 06512712€T BBICOKUMH TEXHOJIOTUYECKUMU
XAPAKTEPUCTUKAMHU U COOTBETCTBYET 3a5IBJICHHLIM
CTAaHJAPTAM.

B HacTOsAIIEE BPEMS TEXHOJIOTHS BKIIOUEHA B IEPEYEHD
JIYYIIUX NPAKTUK «[aTHEPTU» U IPOXOAUT ITAIT
MIPOMBIIIEHHOTO BHEAPEHU. OBGIACTh €€ IPUMEHEHU S
— CJIOXKHBIE CKBAXKUHBL, TJI€ PAHEE UCIIOIb30BAJINCH
MY(TBI CTYIIEHYATOI'O IEMEHTUPOBAHUS. PazpadoTanHbIe
OOJIETYEHHBIE TAMIIOHAKHBIE PACTBOPHI IPEJIATAETCS
TAKIKE UCIIOJIb30BATD JIJIS TUKBU/IAIIMU 30H MOIJIOMIEHHS,
B TOM YMCJIE /I IEMEHTUPOBAHUA KOH/IYKTOPA C
OCTAaTOYHBIM MOIVIOIEHUEM.

B x0oz1€ TPOBEIEHUS ONBITHO-IIPOMBIIIIEHHBIX PA60T
BBISBJIEHO, UTO TEXHOJIOT'US TO3BOISAET CHU3UTD 3ATPATHI
HA JINKBUIALIHIO 30H MOIVIOIEHUI, YMEHBIIIAET PUCK
MOJIYYEHUS 3AKOJIOHHOH [UPKYIIALINUH, YTO TAKKE
MOBBIIIAET IKCITYATALUOHHYIO HA/IEXKHOCTD CKBAKUH,
432 CYET CHUIKEHUS BOAOOTAAYH YIIYUIIAETCA KAYECTBO
KPETJIEHUS CKBAKUH. TEXHONIOTUA LIEMEHTUPOBAHUSA
06CaJHBIX KOJIOHH OOJIEIYEHHBIM TAMIOHAKHBIM
pacTBOpoM Ha 11% gemessie TpaauLMOHHO IIPUMEHAEMOI
TEXHOJIOT'MH C UCIIOJIIb30BAHUEM MY(PTO-CTYIIEHIATOTIO
EMEHTHUPOBAHUS. ©

Halliburton 3anycmuna
agmomamu3upPOSannyio
cucmemy HenpepuviéHoll

uupryrAUUU

Kommnanwus Halliburton 3anyctuina cucremy e-cd Plus
— TEXHOJIOTUIO, aBTOMATU3HUPYIOMYIO U YCUIUBAIOMIYIO
HEINPEPBIBHBIE [IUPKY/IALIMOHHBIE COETUMHEHUS BO BPEM S
OYPOBBIX U CTYCKO-TIO'bEMHBIX Onepanuii. HempepriBHas
LUPKYJIALINA OOECTIEUUBAET 6€CIIEPEOONHBIN TOTOK
OypOBOT'O pACTBOPA B CKBAXKUHY HA IPOTSIXKEHUU BCETO
POLECCA JOOABICHUS WX YAAJIEHUS CTHIKOB Oy PUIBHBIX
TPy6 K OYPHIIBHOU KOJIOHHE.

ITocsie ToaKIIoYEeHMs CUCTEMEI e-cd Plus
MOBEPXHOCTHOM CUCTEME YIIPABJICHUS IPOIIPHUETAPHOE
IPOrPAMMHOE OOECIIEUYEHUE OCYIIECTBIISIET

The application of lightweight plugging
solutions allows minimizing the risks of
possible complications. Reducing the density
of the plugging solution optimizes the costs of
eliminating lost-circulation zones and raising
the cement behind the production casing to the
planned height. Accordingly, due to the increase
in the water-cement ratio, the amount of the
plugging solution received from one tonne of
cement increases, which also reduces the costs of
cementing the production casing.

Thanks to the developed technology for
qualitative cementing, it is sufficient to have one
slurry formulation for the entire wellbore, which
allows reducing transportation and storage costs
and simplifying the production process. At the
same time, the cementation density varies from
1.4 g/cm? to 145 g/cm? and has high operational
characteristics and corresponds to the claimed
standards.

At present, the technology has been included in
the list of the TATNEFT’s best practices and is at
the industrial introduction stage. The area of this
technology application is difficult wells, where
cement stage collars were previously used. The
developed lightweight plugging solutions are also
proposed to be used for liquidation of the lost-
circulation zones, including cementing the surface
casing with residual loss of circulation.

It was discovered in the course of pilot works
that the technology allows to reducing the costs
of eliminating the lost-circulation zones, reducing
the risk of facing behind the casing cross flows,
which also increases the wells’ operational
reliability, and by improving the fluid loss, the
quality of the wells is improved. The technology
of cementing casing strings with a lightweight
plugging slurry is 11 percent cheaper than the
traditionally used technology with the application
of the multi-stage collar cementing. ©

Halliburton Launches
Automated Continuous
Circulation System

Halliburton released the e-cd™ Plus system —
a new technology that automates and enhances
continuous circulation connections during drilling
and tripping operations. Continuous circulation
provides the uninterrupted flow of drilling fluid
into the well throughout the process of adding or
removing drill pipe joints to the drill string.

After connecting the e-cd Plus system to
surface control equipment, a proprietary software }
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JIMCTAHITMOHHBIN KOHTPOJIb 31 BCEMH 3TATIAMH ITPOIIECCA
IIepeajIpecaiuy NOTOKA U COEIMHEHUS C IOPTOM,
PEATU3YIONIUMUCS B HACTOSIIIIEE BPEMSI IOCPE/ICTBOM
PY4HOM pabOTHI YENIOBEKA. BCs cucTeMa 3aHUMAaET
HC6OJII)H_IYIO TIoHIaab U IIO3BOJISACT YMCHBIIUTD
KOJIMYECTBO NIEPCOHAJIA OYPOBOI YCTAHOBKH,
HEOOXONMOE JIs1 OOECIICYCHHM I HETTPEPBIBHOMN
LUPKYJISLINA B CKBAXKUHE.

CucremMa TakKe CHOCOOCTBYET YCIIEITHOM PEATU3AITHHA
CJIOKHBIX [IPOEKTOB, TAKMUX KAK CKBAKIHBI C Y3KUMH
JIMATIa30HAMH IIJIACTOBOT'O JABJICHUS/TPAUCHTAMH
JIABJICHUSI THIPOPA3PBIBA, COXPAHSISI IIPH 3TOM
ITOCTOSTHHBIMH JJABJIEHHUE B 3100€ ¥ CBOMCTBA JKUIKOCTH,
OXJIAKAAs1 OOOPYIOBAHUE B YCIOBUSIX BICOKUX JIABIICHU
TEMIIEPATYP U JIBUKEHUEM PE3LIOB OOECIIEUNBAS "We designed the e-cd Plus system to meet
HEINPEPBIBHYIO OYUCTKY CTBOJIOB CKBAKUH C OOJIBIIUMH the growing market demand for continuous
OTXOJIAMH. circulation technology in highly regulated markets

«MBbl pagpadoTanu cucremy e-cd Plus s by improving safety, efficiency and reducing

remotely controls all steps of the flow diversion
and side port connection process that is currently
completed via manual human operation. The
overall system maintains a small footprint and can
reduce the number of rig personnel required to
safely provide continuous downhole circulation.

The system also helps improve success in
challenging projects such as wells with narrow
pore pressure/fracture gradients by keeping
bottom-hole pressure and fluid properties
constant, cooling equipment in high-pressure
and high temperature applications and providing
continuous wellbore cleaning by movement of
cuttings in extended reach wells.

V/IOBJIETBOPEHUSI PACTYIIET'O PHIHOYHOT'O CITPOCA
Ha HEMIPEPBIBHYIO TEXHOJIOTHIO ITUPKY/IAIIH Ha
BBICOKOPETYJINPYEMBIX PBIHKAX 34 CYET ITOBBIITICHUS

6€3011aCHOCTH, 9PPEKTUBHOCTHU U COKPAIIECHUS OOIIETO

BPEMCHU COCAMHCHU A, B IICIAX 9KOHOMHNHU ICHHOI'O
BPEMEHM OypEHUS», — CKa3a [Ianuen Kasane, Burie-

overall connection time to save valuable rig time,"
said Daniel Casale, vice president of Testing and
Subsea. "With the automated system, not only

is a dual pressure barrier maintained during
operations, but it has the versatility to run either
as a standalone solution or to be used in managed

npesugenT Halliburton. «biarogaps aBTOMaTU3UPOBAHHOIM pressure drilling operations to help reduce risk in
CHUCTEME OOECTIEUMBAETCA HE TOJIBKO JBOVHOI 6apbep difficult wells."
JaBJIEHUS, IOAAEPKHUBAEMBIN BO BpDEMS OIIEPALINI, HO On a recent project in the North Sea, an operator
OH 06J1a/TA€T YHUBEPCAIBHOCTBIO JIJI 3AITyCKa OO was previously unable to successfully reach
K4K aBTOHOMHOE PEMEHNE, TUOO ITPU UCTIOIb30BAHUHN target depth due to poor cuttings movement and
B OIepanuax 6ypeHus C JTMHAMHUYECKUM KOHTPOJIEM wellbore stress. They deployed the automated
JIABJICHUS, YTO [IOMOTI'AET CHU3UTh PUCK B CJIOKHBIX diversion portion of the e-cd Plus system to
CKBAXKUHAX>, provide continuous circulation over two well

B HeraBHEM npoekTe B CEBEPHOM MOPE OIEPATOP sections and approximately 6,800 feet of total
PaHeE HE CMOT YCIEITHO JOCTHUYD 11E€JIEBOU ITTYOUHBI U3- open-hole drilling. The operator successfully
34 IIJIOXOT'O IBYDKEHUSI PE3AHUS U HATIPSIKEHU ST CTBOJIA reached total depth and cemented the liner in
CKBAKUHBL. BbUI PAa3BEPHYT ABTOMATH3UPOBAHHBIN each section, helping eliminate the challenges that
y3eJ1 OTBOZA cucTeMBbl e-cd Plus st obecrieueHus halted operation in the previous offset well. ®
HEINPEPBIBHON IUPKYIALUN HA IBYX yYACTKAX CKBAXKUHBI
¥ mpuMepHO Ha 6800 ¢y TOB 06I1IEero 6ypeHUs 63

i Trelleborg Launches
06caaxy. OnepaTop yCIEUHO JOCTUT IIOJTHOU IVTyOUHBI . o
U 3aKpENUI JIEMHEDP B KAXKJOM CEKIIMHU, YTO YCTPAHUIIO H e lzcalb/ Groove d Drltl

IIPOG/IEMBI, OCTAHOBUBIIHE PAGOTY B COCEAHEH CKBAKUHE. © Ri ser

Trelleborg 3anycmuaa
CRUPAILHO-PUPIeHbLIL
OypunvHbiil paii3ep

Kommnanus Trelleborg BHEAPUIIA HOBBII (pOpMAT
OypOBOTr'O MOAYJIS INTABYYECTH CEKIIMU BOJOOT/EIISAIONICH
KOJIOHHBI, O6€CIIECYUBAIONINI KPUTUUECKUN NTO/IBEM JIJIST
MOPCKUX per3epoB. CUCTEMA C BHHTOBBIM PU(IICHHUEM
3HAYUTEIBbHO CHIPKACT KAYAHUE U JIBUKCHUE, BBI3BAHHOE
TEYEHUEM. Pe3y/IbTaThl TECTUPOBAHUS JEMOHCTPUPYIOT
IPOU3BOAUTENBHOCTD, SKBUBAJIEHTHYIO OOTEKATENSAM, HO
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HAa JJOJIIO OT OOIIEN KCIUTYATA1IMOHHOM CTOUMOCTU.

BuTonu Kpocton (Antony Croston), AUPEKTOP OGHU3HEC-
rpymnnsl OPMOPHLIX paboT Trelleborg B XbIOCTOHE,
CKa3aL: «MBI JOCTUIIN BAXKHOMH BEXU B IPOIIJIOM TOLY,
KOTJ]a PE3YIBTATEl TECTUPOBAHMA ITIOKA34JIH, UYTO IPU
UCIIOJIb30BAHUH 3aITATEHTOBAHHOM KOHCTPYKILIH
IJIABYYECTH C BUHTOBBIM PU(IEHUEM BUOpALIHS,
BBI3BAHHAS BUXPEOOPA30BAHUEM, 3(P(PEKTHUBHO
YCTPAHSAETCA B CUJIBHBIX IOTOKAX. [IONIOJTHUTENIBLHBIM
OOHYCOM SIBJISIETCA TO, YTO HATPY3Ka JOOOBOT'O
CONPOTUBJIEHUS HA CTOSKE TAKKE YMEHBIIAETCS IO
YPOBHS, CDABHUMOT'O C OOTEKATEISIMUD.

«B TeueHNE MHOTHX JIET OOTEKATEIHN ObLIU IIPHUHATHI
B KA4ECTBE HAWTYYIIETO TEXHUYECKOTO PEMIEHHN 15
CHMIKEHUS CONTPOTUBJIEHUS X BUXPEBOI BUOPALIUUA
JUIS OYPOBBIX CTOSIKOB. OJJHAKO UX UCTIONIb30BAHUE
CONPOBOXK/AJIOCH YBETUYEHHUEM PA6OYETO BDEMEHN
U NIPOOJIEMAMH C OOCITY’)KUBAHHUEM, OCOOEHHO B
CYPOBBIX IIOTOJJHBIX YCJIOBUAX. Tereps Mbl UMEEM
LIEJIbHBIN KOHIIEHT, 061240 JOKA3aHHOM
NPOU3BOAUTEIBHOCTBIO, UIEHTUYHOU TAKOBOM JIJIA
ob6TeKATENEN, HO 6€3 UX HEJJOCTATKOB IIPU OOCTYKUBAHHUH
U 3KCIUTYATALIMU OYPOBBIX BOJOOTAEISAIONUX KOJIOHH». ©

IPpPpexmuasnoie
MEexXHON02UU UHCIMUMYMA
«TamHHUIIHnepms»

Cnenuanucramu TatHUTIMHe)TU KOMOAHUU
«TaTHE(TH» PA3pabOTAHA HACOCHAS YCTAHOBKA JJI
HObEMA IPOAYKIINU CKBAXKUH 6€3 UCIIOJIb30BAHHU S
HACOCHO-KOMIIpeCCOpHBIX TPy6 (HKT), cHukaromasn
3aTPaThl HA JOOBIYY HEPTHU 34 CIET IPHUMEHEHU A
KOMIIIIEKCA HOBOT'O OOOPYAOBAHUS. YCTAHOBKA IO3BOJISIET
OPOBOAUTE PEMOHTBHI 6€3 UCIOJIb30BAHUS IO BEMHOTI'O
arperara u nnpusiedenus opuraas ITPC, KPC.

Vuenbimu TaTHUTTMHE(DTH OPEIOKEH BAPUAHT
IKCIUIYATALUU CKBAKHH yCTAaHOBKamu DITH
(31EKTPOLEHTPOOEKHBIE HACOCHI) 6€3 npuMeHeHus1 HKT.
Cama TeXHONIOrus1 6€CTPYyOHOM AKCITyaTAIUH CKBAXKUHBI
YCTAHOBKOM C 3JIEKTPOLIEHTPOOEKHBIM HACOCOM BIIEPBBIE
B Poccuu 6p11a peannzoBaHa KOMIIAHUEN «TaTHE(TH> HA
3asiexxut 303 B HITY «JIEHMHOTOPCKHEDTH».

CyTb pa3pabOTKU 3AKJII0YAETCA B TOM, UTO HA
YCThE CKBAKUHBI yCTAHABIUBAIOTCA FeO(PU3UIECKUA
MNOJBEMHUK, UCIIOIb3YEMBIM HENOCPEACTBEHHO JIJIA
CITYCKa ¥ NorbeMa D1IH, 1 aBTOHAMATBIBATEND — /1J14
HAMOTKU OUTAIONIEro Kabens YOLIH. MOHTAaX HUIIEIS
u O1IH npon3BognTCA IPH ITIOMOIIU HOZBEMHOI'O KPAHA.
HacocHsII arperat B c6ope Ha Ka6€Ib-KAHATE OITyCKAETCA
B CKBA’KHHY, CA°KAE€TCA HA TAKEP U YIVIOTHAETCS B HEM.

KnpeumyiiecTBam JaHHON TEXHOJIOTMU OTHOCSATCS
BO3MOKHOCTD ITOJTHOM MEXAHU3AIUHN U Y EIIEBJICHUSA
paboT O NOA3EMHOMY PEMOHTY CKBAKHH IIPHU CMEHE

Trelleborg has introduced a new-style drill riser
buoyancy module that provides critical uplift
to marine risers. The helically grooved system
significantly reduces drag and flow-induced
motion. Validation test results indicate that the
performance is equivalent to fairings, but at a
fraction of the total operational cost.

Antony Croston, business group director with
Trelleborg’s offshore operation in Houston, says:
“We reached a major milestone last year when
testing results revealed that, when using the
patented helically grooved buoyancy design,
vortex induced vibration is effectively eliminated
in high currents, with the added bonus that drag
loading on the riser is also reduced to a level
comparable with fairings.”

“For many years, fairings have been accepted
as the best technical solution for drag and VIV
reduction on drilling risers. Their use has come
with an operational penalty in the form of
increased running and retrieval time, as well as
handling issues, especially in harsh weather. We
now have an integral concept, which has been
proven to match the performance of fairings,
without any issues in drilling riser handling and
running methodologies" ©

Effective Technologies
of TaitNIPIneft Institute

Professionals of TATNEFT’s TatNIPIneft have
developed a pumping unit for lifting production
of the wells without the use of tubing, therefore
reducing the cost of crude oil production through
the application of a new equipment package.

The unit allows performing well repairs without
the use of a lifting unit and the involvement of
remedial servicing and workover teams.

The scientists of TatNIPIneft have proposed the
option of operating the wells with application of
ESPs without the use of tubing. The technology of
tubingless well operation with ESP installation has
been for the first time implemented by TATNEFT
in Russia at deposit 303 of NGDU Leninogorskneft.

The long and short of the engineering
development means the installation a geophysical
hoist at the wellhead, which is directly used for
running and pulling of the ESP, and the auto-
winding machine, which is used for winding the
ESP’s power supply cable. The installation works
of the nipple and the ESP are carried out using
a hoisting crane. The pumping unit assembly is
run into the well on the cable-rope, placed on the
packer and sealed on it.

The advantages of this technology include the }
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HACOCA, UCKJIIOYEHUE 3aTPAT, CBI3AHHBIX C 3AMEHOU U
pemonToM HKT, CHUKEHUE BEPOSITHOCTH HOBPEKACHUS
Ka0eJIsl IPU CITYCKO-TIO/bEMHBIX OIEPALTHAX.
[TpuBeEHHBIE OCOOEHHOCTH OOECIEYNBAIOT CHHUKEHUE
IKCIUTYyaTALIUOHHBIX 3aTPAT.

YBenudeHue 1e6UTa HEPTU JOCTUTACTCS 34 CYET
CHHKEHUST OOBOJTHEHHOCTH. DKOHOMUYECKU A(pdeKT
JOCTUTAETCA 32 CYET OTKA32 OT UCNIONb30BaHuA HKT u
opurag KPC.

ITo ntoram Peciyb/IMKaHCKOTO CMOTPA-KOHKYPCa
3HEProadPPEKTUBHOIO OOOPYAOBAHUS U TEXHOJIOTUH,
COCTOSIBIIECTOCSI B pAMKaX MEX/IYHAPOJHOU BbICTABKU
«QHepreTuka. Pecypcocoepeskenue — 2018», 32 pa3paboTKy
JIAHHOM TEXHOJIOTUH KOMITAHUSA «IaTHEPTH» yIOCTOCHA
Junaoma I cTerneHy B HOMUHAIINHU «DHEProa(pPEKTUBHAS
NPpOAYKL US>, ©

AnTech 3anyckaem nepayro
6 ompacau cucmemy
HAO0O0010MHO20 KOHMPOAA U
ynpaeénenua napamempamnu
KOJAMIOOUH2068020 Oypenus
6 pexcume peansnoz2o
épemenu

Kommnanus AnTech Ltd., cnennanmusupyromascs Ha
O6CTY>KUBAHUH HAITPABJIEHHOT'O KOJITIOOMHI'OBOTO
OypeHus, O6bsBUIIA O 3AITyCKE TEXHOJIOINHU RockView,
THO3BOJISAIONIEN OCYIIECTBIIATH KOHTPOJb U YIIPABIECHUE
napaMeTPaMU KOJITIOOMHTOBOI'O OYPEHMS B PEKUME
PEAIBHOI'O BPEMEHH.

JlaHHas THHOBAILUS HO3BOIUT OOECIIEUNTDh HAUOO0IEE
TOYHOE, YEM KOTIA-TUO0 MPEXK/IE, PA3MEIIEHUE CTBOJIA
CKBaKMHBI, 4 TAKXKE OLYyTUMO YMEHBIIUT OO'bEM OYPEHUA
BHE I1€JIEBOI 30HBI, YTO IIPSAMO CKAKETCS HA YBEJTUYEHUN
POU3BOAUTEBHOCTHU CKBAKHHBL

TouHoe Ha3eMHOE NO3UIJUOHHUPOBAHUE LEJIEBOTO
ITACTOBOI'O PE3EPBYAPA ABJIACTCS CJIOKHOM 34/1a4€T.

Kaxk mpasuiio, OHA pEMIAETCA UCTIOTb30BAHUEM CUCTEM
TE€OHABUT AU, AaHAJIU3HUPYIOIIUX BEIPYOJIEHHYIO IOPOY,
BO3BPAIAEMYIO C JOJIOTA, UJIU C IOMOIIBIO HHCTPYMEHTOB
KapOTaka BO BPEMs OYPEHU S, PACTIONIOKEHHBIX 110 APYTYIO
CTOPOHY OT JON0TA. O62 ITUX METO/IA UMEIOT BDEMEHHYIO
33/JIEPKKY MEKTY MOMEHTOM OYPEHUS IOPOJBI U €€
UJCHTU(UKATUEN.

Hosas rexnonorus RockView nCronb3yeT u3MepeHus
TTOJTHOT'O TUATIA30HA JATYNKOB cCUCTeMBI AnTech
nocsiegHero nokosgeHus — COLT u POLARIS BHA. Ix
06’ bEJUHEHNE IPUMEHEHHUEM 3AITATEHTOBAHHBIX METOIUK
MO3BOJAET ONPEAETIUTD CIOKHOCTD MMPOXOAKH Y€PE3
KOHKPETHYIO TOPHYIO IIOPOAY.

HoBast TEXHOJIOTUSA UMEET 3HAYNTEIbHBIE

HOBOCTM - HOBOCTM - HOBOCTM - HOBOCTUN - HOBOCTM - HOBOCTM

ability to fully mechanize and reduce the cost
of remedial well servicing when replacing the
pump, avoidance of costs associated with the
replacement and repair of tubing, reduction of
the cable damage likelihood during pulling and
running operations. The mentioned features
provide for reducing the operating costs.

The crude oil production enhancement is
achieved due to the reduced water cut. The
economic effect is attained through the refusal to
use tubing and the well workover crews.

As a result of the Republican Review Contest of
the Energy-Efficient Equipment and Technologies
held within the framework of the international
exhibition "Energy Engineering. Resource Saving
—2018", TATNEFT was awarded a first-degree
diploma in the nomination "Energy-efficient
products"” for the development of this engineering
technology. ©

AnTech Launches
Industry’s First Real-
Time, Atl-Bit Geosteering
Service for Coiled
Tubing Drilling

Specialist
Directional Coiled
Tubing Drilling
Service company
AnTech Ltd., has
announced the
launch of RockView
— a technology that
makes real-time,
high-resolution
geosteering possible for the first time.

The breakthrough will enable more accurate
wellbore placement than ever before and provide a
tangible decrease in the amount of footage drilled
out of zone. This will lead to a direct improvement
in the production of a well.

Predicting the exact position of a target reservoir
from surface is difficult and utilizes geosteering to
analyze the cuttings returning from the bit or with
LWD tools positioned back from the bit. Both of
these methods involve a delay between the time
that the bit drills a formation and the time that the
formation is identified.

The new RockView service works by using the
measurements gathered from the full range of
sensors on AnTech’s latest generation COLT and
POLARIS BHAs. Using proprietary techniques,

100 Ne 2 (064) Hions/June 2018



MPEUMYILECTBA TEPE APYTUMU COBPEMEHHBIMU
METOJAMU T€OHABUTALINH, JOCTATOYHO TOYHBIMH, HO
CO3/JAIOUIUMH 32JEPKKY B IIEPENAYE JAHHBIX.

RockView 6bL1a pa3zpaboTaHa A1 yMEHBIIEHU
3TOU 3aJEPKKU NTPH KOITIOOUMHI'OBOM OypeHUr. OHa
06€eCEYNBAET MPAKTUYECKH MTHOBEHHYIO NTEPENAYY
nH(pOpMALIH 06 YCIOBUAX HA JJOJOTE IIPH XOPOIIEM
JIMHEMTHOM PAa3pEMIEHNH, YTO MO3BOJISAET HHKEHEPY-
TEXHOJIOT'Y ITO HAKJIOHHO-HAIIPABJIEHHOMY OYPEHUIO
ONPENENUTD MPOXOANUMYIO IOPOAY IPOCTBIM CPABHEHHEM
C reo(PU3NIECKOU AUATPAMMOH, TOATOTOBJICHHOM
Tr€OJIOTAMM.

TpaeKkToOpHs CKBAXKUHBI MOXKET ObITh OTPETYIMPOBAHA
TAK, YTOOBI IEPKATH 6y POBOE JOTIOTO B LIEJIEBOU 30HE, TEM
CaMBIM U306€Tasi OTKJIOHEHUN OT KypPCa, KOTOPBIE MOT'YT
OBITB JJOITYILIEHBI IIPH UCIIOIB30BAHUHU IPYTUX METOOB
T€OHABUTALIUH. ©

Total coemecmno c Google
Cloud pa3paoamusieaem
MexHoI02uU
UCK)YCCMEEHHO20
unmennexma o Pa3eeoxu
U 000bIuU

Total u Google Cloud noamucanyu COameHue o
COBMECTHOI pa3pabOTKeE TEXHOJIOTUH UCKYCCTBEHHOI'O
unresiekra (M), IpuMeHAEMBbIX 11 AHAJIN34
TE€OJIOTUYECKUX JAHHBIX ITPU PA3BEJIKE U JOOBIYE HEPTH U
rasa.

B cormamneHnu OCHOBHOE BHUMAHUE YACTIAETCS
pazpadoTke nporpamm N, KOTOpbIEC TO3BOISAT
WHTEPIPETUPOBATL H300PAKEHUS I€OJIOTUYECKOM
Cpe/ibl, IOJIYUYEHHBIE, B YACTHOCTH, U3 CEUCMUYECKUX
UCCJIEAOBAHUI (C UCIIOJIb30BAHMEM TEXHOIOIMM Computer
Vision), a TaKXXe aBTOMATU3UPOBATh AHAJIN3 TEXHUYECKOU
JOKYMEHTAIUH (C UCTIOIb30BAHUEM TEXHOJIOTUH
06pabOTKH ECTECTBEHHOI'O A3BIKA). DTU IPOI'PAMMEI
MO3BOJIAT T'€0N0TaM, F€O(PUZUKAM U UHKEHEPAM 1O
pa3padboTKe U reonH@OpMaIuu KoMnaHuu Total
YBETUYUTB CKOPOCTD U 9(PHEKTUBHOCTb U3YIECHUS
HEPTErA30BbIX MECTOPOXKACHUI.

B paMKax 3TOro napTHepcTBa reosoru Total 6yayT
paboTaTh GOK O GOK C IKCIIEPTAMHU IO MATUHHOMY
obyueHunio Google Cloud B paMKax OJHOI'O IPOEKTA
B JIAOOPATOPHH NTEPEOBLIX pemenurt Google Cloud B
KanmudopHun.

«Total ybexxaeHa, 4TO IPUMEHEHUE UCKYCCTBEHHOT'O
WHTEJUIEKTA B HEPTErA30BOH OTPACIIH ABJIAETCA
NEPCIEKTUBHBIM HAIPABJIEHHUEM, KOTOPOE HEOOXOJUMO
Pa3BUBATD B LEIAX ONITUMU3ALIUY HAIIEN PAOOTHI,
OCOOEHHO /IS aHAJIN34 I€OJIOTUYECKUX JAHHBIX. MBI

these can be combined to determine how hard it is
to drill through a particular rock formation.

The new technology offers considerable
advantages over current methods of geosteering,
which are accurate but suffer from limitations
which create the delay in the transmission of data.

RockView has been developed to mitigate
that delay in service for wells that can be drilled
with coil tubing. It provides near instantaneous
information about conditions at the bit, and
fine linear resolution. The directional driller can
determine which formation is being drilled by
comparing to logs prepared by the geologists.

The well trajectory can be adjusted to keep the
drill bit in zone, thereby avoiding the overshooting
that can be caused by other geosteering methods.

Total Partners with
Google Cloud to Develop
Artificial Intelligence

Total and Google Cloud have signed an
agreement to jointly develop artificial intelligence
(AI) solutions applied to subsurface data analysis
for oil and gas exploration and production.

The agreement focuses on the development of
Al programs that will make it possible to interpret
subsurface images, notably from seismic studies
(using Computer Vision technology) and automate
the analysis of technical documents (using Natural
Language Processing technology). These programs
will allow Total’s geologists, geophysicists,
reservoir and geo-information engineers to
explore and assess oil & gas fields faster and more
effectively.

Under this partnership, Total geoscientists will
work side-by-side with Google Cloud’s machine
learning experts within the same project team
based in Google Cloud’s Advanced Solutions Lab
in California.

“Total is convinced that applying artificial }
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paznsl paboTats ¢ Google Cloud Ha AOCTHKEHUE 3TOU
nenu. B pamkax crpareruu Total MM y>ke HCIIONMb3yeTCs,
HaIpUMep, IPH IPOTHOCTUYECKOM TEXHUYECKOM
O6CITy>KUBAHUH HE(PTETA30BBIX OOBEKTOB», —
IIPOKOMMEHTUPOBAIA Mapu-Ho3iab CeMepus, CTapIIni
BHUIIC-TIPE3UCHT U JUPEKTOP MO pa3BuTHio Total.

«MBI IIOJIATA€M, UTO COYETAHUE OIBITA B OOIACTU
reodusuku Total 1 HABBIKOB HCKYCCTBEHHOI'O
HHTEIUIEKTA GOoogle 06ecredunT ycrex npoekTa. Hama
LEJIb — B OJIMDKANIIINE HECKOJIBKO JIET IPEJJOCTABUTD
HAIIUM UHXXEHEPAM-TEO(PUIHNKAM IIEPCOHAJIBHBIA
NH-1IIOMOIIIHUK, YTO IO3BOJIUT UM COCPEIOTOYNTHCA
HA 32/1a49aX C BBICOKOI JOOABIEHHOU CTOUMOCTBIO», —
ckasay Kesun MakJIakiaH, CTapIIUKg BULIE-TIPE3UACHT
O pa3Beke U 1oobrue Total. ©

Hoeasn cucmema
nepgopuposanus om
Schlumberger yryumaem
nPOU3IBO0UMENHOCb
CKBANCUHDBL

Kommnanueii Schlumberger 661714 IpeACTaBIEHA
CHCTEMA CKBA)KUHHOM ITeppopaniiu, OCHAIEHHAS
TEXHOIOruen Tempo. DTa HOBATOPCKAsI KOMOUHAIIUSA
KOHCTPYKLIMH BCTABHOT'O NEP(OPATOPA C IEPEAOBOU
CHUCTEMON BHYTPUCKBAXKUHHOI'O MOHUTOPHUHI'A B
PEXUME PEATBHOTO BPEMEHHU MO3BOJISET OCYIIECTBIATD
Y OTCJIEKUBATD JUHAMUYECKYIO 6ATTAHCUPOBKY
CKBaKMHBI JIJISL CO3[JAHUS YUCTBIX OTBEPCTHUH,
HOBBIIAIOIINX TPOU3BOIUTEIBHOCTD IIJIACTA.

ITareHTOBAHHBIE KOMIIOHEHTHI KOMIIAKTHOM
nep@OPAMOHHON CUCTEMBI YIIPOIAIOT
pasBepThIBaHME JO 40 MHCTPYMEHTOB C U30UPATEIbHBIM
MHUIIMUPOBAHUEM A1 3(PPEKTUBHOI NEPPOPALITUU
HECKOJIBKUX 30H KOJIJIEKTOPA NPHU MAKCUMAJIBHOM
3apA/€ B3PBIBYATHIX BEIIECTB 34 O{UH CITYCK B
CKBaKMHY. TMOKOCTB cCTEMBI Tempo MNO3BOIAET
HCIIOJIb30BATh NIEP(POPATOPHI U KYMYJIATHBHBIE 3aPS/IbI
OOJIBITMHCTBA BO3MOKHBIX PA3MEPOB. YIIPOIIECHHBIA
MPOLECC 3APSAKAHMA MOBBIIAET O€30MACHOCTDb U
HAJIEKHOCTD, yCTPAHAA BAPUATHBHOCTD, BOZHUKAIONIYIO
MPU IIOATOTOBKE 6yPOBOI IIOIIAJIKH, YTO ABJIAETCS
OCHOBHOM! IPUYMHOM HEYAAYHBIX PEHCOB U IIPOIIYCKOB
3AKHUTAHUSL

«Cucrema Tempo genaeT 60BIION AT B
MOBBIIIEHNUH O€30MACHOCTH U KCILTYATAIIMOHHOM
3(PPEKTUBHOCTU CKBAKUH, 4 TAKXKE OOECIIEUYNBACT
HU3MEPEHME B PEKHME PEAJIBHOI'O BDEMEHHU ITPH
MPOBEAEHNH NEPPOPAITUOHHBIX ONIEPALTHI», — CKA3aJI
Iexamens Uapuy, npesuaeHt Wireline, Schlumberger.
«ONITUMHU3UPYS JUHAMUYECKYIO 6ATTAHCUPOBKY
CKBaKMHBI B IENAX MUHUMU3ALUHA WIH YCTPAHEHUA

HOBOCTM - HOBOCTM - HOBOCTM - HOBOCTM - HOBOCTM - HOBOCTMH

intelligence in the oil and gas industry is a
promising avenue to be explored for optimizing
our performance, particularly in subsurface data
interpretation. We are excited to work with Google
Cloud towards this goal. This builds on the strategy
being developed at Total, where Al is already

used, for example, in predictive maintenance at
facilities,” said Marie-Noélle Semeria, senior V.P,
Group CTO at Total.

“We believe that the combination of Total’s
geoscience expertise and Google’s artificial
intelligence skills will ensure the project’s success.
Our ambition is to give our geoscience engineers
an Al personal assistant in the next few years that
will free them up to focus on high value-added
tasks.” said Kevin McLachlan, senior V.P. of E&P
at Total. ©

New Perforating

Gun System from
Scbhblumberger Improves
Well Productivity

Schlumberger has introduced the Tempo
instrumented docking perforating gun system.
This groundbreaking combination of a plug-in
gun design with real-time advanced downhole
measurements enables and monitors the
well's dynamic underbalance to create clean
perforations that boost reservoir productivity.

The proprietary docking components of the
compact gun system streamline the deployment
of up to 40 guns for selective initiation to
efficiently perforate multiple reservoir zones with
a maximized explosives payload in a single trip
in the well. The Tempo system has the flexibility
to accommodate most perforating gun sizes and
shaped charges. The simplified arming process
increases safety and reliability by eliminating the
variability introduced by wellsite crimping and
wiring, which are the primary causes of misruns
and misfires.

102 Ne 2 (064) Hions/June 2018



nep@OPALMOHHBIX TOBPEXKEHUI, KJIMEHTDI IIOJIy4aT
BBIT'OZY OT YBEJIUYEHU S JOOBIYHU YITIEBOJOPOIOB 34 CIET
60J1€€ KAYECTBEHHBIX TEP(OPAITNI, O6ECIICYUBAIONTNX
VJIYYIIEHHYIO CBA3b MEXKAY PE3EPBYAPOM U CTBOJIOM
CKBaKUHBD.

WHHOBAITMOHHBIN AU3aH cucTeMbl Tempo 6bL1
LIMPOKO NPOTECTUPOBAH HE3ABUCUMOM CTOPOHHEN
OpraHu3auen 1 KBATH(PUIIUPOBAH KAK B3PBIBATEIb
API RP 67 Group 2 [i71s1 UCIIOJIb30BAHUS 6€3
HEOOXOAUMOCTH YCTAHOBJIEHUA PaINO4aCcTOTHOU (RF)
TUIIMHBI HA OYPOBOU VIO A/IKE. DKCILIYATAIIMOHHBIN
PHCK TAKXKE CMAT'YAE€TCA BO3SMOXKHOCTBIO
HOATBEPXKAEHUA LIEJIOCTHOCTU CUCTEMBI KAK HA
IOBEPXHOCTH, TAK U B CKBAKMHE 10 ITIO3ULJUOHUPOBAHU A
B [IEJIEBOM UHTEPBAJIE. ©

Abrado 3asepuaem
dpe3eposKy cexuuu
C UCNONBIOBAHUCM
3a001H020
2uopomypounnozo
osuzamens

Kommnanus Abrado o6bs1BHIIa 06 YCIIEITHOM
3aBEPILICHUH [IEPBOI CEKIIMU (PPEIEPOBKU OKHA B
06CaHOM KOJIOHHE C UCITIOJIb30BAHHUEM 3160MHOI'O
TYPOUHHOI'O IBUTATEIS B PAMKAX 3AITyCKA CBOEH
3aMAaTEHTOBAHHOM MHOTO(DYHKIIMOHAIbHON
JIBYXCEKIITMOHHOU (PPE3EPOBOYHON TEXHONIOrUU Medusa,
B LIEJISIX U3OJALUU CKBAKUHBI B MEKCUKAHCKOM 34J/IUBE.

Abrado ycniertHO pacdpeseposaiia 100 gpyTos
KOJIOHHBI 7 5/8-A10IMOBOI'O JUAMETPA BHYTPU
JPYTr'O¥ KOJIOHHBI BHEIITHUM JuameTpoM 10 % axorma,
3aTeM OTIIOJIMPOBAJIA KOJOHHY B 10 % f1oriMa, 4To
MO3BOJIMJIO ONIEPATOPY YCTAHABIUBATD HAYBHOMU
MAKEDP U PA3MECTUTB BBIIIE [IEMEHT KAK 6apbeP
JUIS TIOCTOSTHHOU TPOOKU M U30JISAIIUN CKBAXKHHBL.
3a00MHBIN TYPOUHHBIN IBUTATENb ObLT UCTIONb30BAH
JUIS BPAIEHU S PA3JIBHKHOTO (DPEZEPHOIO UHCTPYMEHTA
Medusa, TO3BOJIAIONIETO MTPOU3BECTH YCTAHOBKY IPOOKH
6€3 HaTM4M s HA MECTE OYPOBO YCTAHOBKH U U30€KATH
CBSI3AHHBIX C 3TUM JIOTIOJIHUTEIbHBIX 34TPAT.

«CodeTaHue 3200MHOTro TyPOUHHOT'O JIBUT'ATEIIA C
BEAYIIEN B MUPE TEXHOJIOTUEH (ppe3epoBanus Medusa
HE IPUMEHSIOCh PAHEE, U €T'0 YCIIEX B 9TOM IIPOEKTE
KOHCEpBAInu 6€3 6ypOBOU YCTAHOBKHU ITO3BOJINUII
OIEPATOPY CAKOHOMHUTH OT 6 10 7 MJTH JJOJIIIAPOB 6E3
HEOOXOAMMOCTH 344€HCTBOBATD YIIPABJISAEMBII BEPTIIIOT
U 6YPOBYIO YCTAHOBKY», — CKa3aJ1 [IKeticoH [Tappuim
cTapmuii Bunie-npe3uieHT Abrado. <Kpome Toro,

MeJIKas JpoOaeHas CTPyskKa Medusa 6bIH OCTABICHBI
B CKB2’)KHHE, YTO COKOHOMMJIO BDEMSA U CPEJICTBA HA €€
yaanenue». ©

"The Tempo system delivers a major step
in improving wellsite safety and operational
efficiency as well as providing real-time
measurements in perforating operations," said
Djamel Idri, president, Wireline, Schlumberger.
"By optimizing the dynamic underbalance in
the well to minimize or eliminate perforation
damage, customers will benefit from increased
hydrocarbon production through better-quality
perforations providing improved connectivity
between the reservoir and the wellbore."

The innovative design of the Tempo system was
extensively tested by an independent third-party
organization to qualify as an API RP 67 Group
2 initiator for use without having to establish
radio frequency (RF) silence at the wellsite.
Operational risk is also mitigated by the ability
to confirm system integrity both at surface and
downhole, prior to positioning at the target
interval. @

Abrado Completes
Section-Milled Window
Utilizing a Downbole
Mud Motor

Abrado announced that it has successfully
completed the first casing section milled window
utilizing a mud motor to power its patented
Medusa expandable dual-string casing section-
milling technology to successfully abandon a
Gulf of Mexico well.

Abrado successfully section-milled 100 ft
of 7 5/8-in.0OD casing inside of 10 3/4-in. OD
casing, then polished the ID of the 10 3/4-in.
casing enabling the operator to set an inflatable
packer and place cement above, as a barrier for
permanent plug and abandonment of the well. A
4 3/4-in. OD mud motor was utilized to rotate its
Medusa expandable dual-string casing section-
milling tool allowing for a truly rig-less plug and
abandonment successfully avoiding the cost of
having a rig on location.

“Combining a mud motor with world leading
Medusa section milling technology had never
been attempted before and its success on this rig
less P&A project enabled the operator to save an
estimated $6 million to $7 million by not having
to mobilize a powered swivel or rig for this rig-
less operation.” said Jason Parrish Abrado senior
V.P. “Additionally Medusa’s small casing swarf
chips were left downhole reducing swarf surface
handling and swarf management cost" @

Ne 2 (064) Uionn/June 2018 103



NOV éneopaem

HO8ble CKEAMNCUHNbIe
2uopasauuecxue Kopooxu
u eéenmuiu 6 Ilepmcxkom
oaccetine CIIIA

Ilo Mepe poCTa CTENEHN OCBOEHM I HETPAJULIMOHHBIX
CKBaKMH YBEJIMYHUBAIOTCS U TPEOOBAHUS K OOOPYIOBAHHIO
JULS TUJIPOPA3PBIBA IUIACTA. Bojiee NIMHHBIE OOKOBBIE
OTXOZBL, TOBBIIIEHUE YPOBHS JKUJKOCTH, POCT
JIABJIEHUS U CTENIEHU 3aTPY3KH IPOMNITAHTA JEIAIOT
TUAPOPA3PHIB UYPE3BBIYANHO CJIOKHBIM M U3HYPUTEIBHBIM
OPEANPUATAEM, OCOOEHHO B CJIY4A€E CJIOKHBIX CKBAXKUH,
HAOMIOJAEMBIX B TAKUX PETMOHAX, KaK [TepMCKUIT 6aCCENH.

B TeyeHune npoJOKAIOMErOCs CIaA MOCAEJHUX
HECKOJIBKUX JIET HAIIOPHBIE HACOCHI BIHYKJICHEI
OBIIM OCYIIECTBIIATH OOJIe€ 3KOHOMHUYHOE OCBOEHHUE
CKBa’KMHBI, YaCTO COKPAIAA PACXO/BI TIOOBIM JJOCTYITHBIM
CIIOCOOOM, NO3BOJIAIONINM JIEPKATH TEMII JIO TEX IOP,
MOKA 1I€HA HAa HE(PTDb HE JOCTUTHET PABHOBECHUA. DTO
O3HAYAJIO, YTO MOCTABIIUKH YCJIYT BEIOMPAJIN JICIIEBbIE
u MeHee 3(PPEKTUBHBIE BEPCUU KOMIIOHEHTOB, TAKUX
KAaK CKBAXKUHHBIE THPABINYECKUE KOPOOKU U BEHTUIIH,
IPOCTO JIJIs1 TOT'O YTOOBI OCTABATHCS IPUOBLIBHBIMHU
B KPATKOCPOYHOI NEPCIEKTUBE, HECMOTPSA HA TO YTO
B JIOJITOCPOYHOI IEPCIIEKTUBE B )KEPTBY IPUHOCUIINCH
Ka4€eCTBO U CPOK CJIYKOBL. CETOHSA, C BOCCTAHOBIEHHUEM
LIEH, TPEOOBAHHNA K HATIOPHBIM HACOCAM BHOBb
BO3BPAIIAIOTCA K KAYECTBY Y IPOU3BOAUTENTBHOCTH.
Oco3HaBasg KOHBIOHKTYPY, National Oilwell Varco (NOV)
NpeACTAaBUIIA CBOU KiamnaHel Fluot Fluid u Blue Thunder
B [lepMCKOM HacceitHe.

Patriot pasBuBaeT TEXHOJIOIUIO TUPABINYECKOM
KOPOOKH, ABJISIIOIYIOCS OCOOEHHO BOCTPEOOBAHHON
HA BBICOKOAKTHUBHBIX Pa3PA60TKAX, TAKMUX KAK
INepMmckurii 6acceiid. Hopasi rujipaBiandecKas KOpooka
U3 HEPXKABEIOMIEN CTAJIA IEMOHCTPHUPYET NUKOBBIE
HAapsKEHUA B 50% OT rUPaBINYECKON KOPOOKU
Y-06pa3HON OTIINBKY, PEANIN3YS IPEUMYIIIECTBA HU3KOI'O
HAIIPSI)KEHUEM 6€3 ITOBBIIICHHBIX TPEOOBAHNH
K OOCJIY’KMBAHUIO, 4 yIY4YIIEHHAs reoMeTpus gaet 40%-¢
CHMKEHHE HATIPAKEHUSA B IIEPECEUEHUN OTBEPCTUI.
JBYXCEKIIMOHHAS TAPEJIKA KJIAIIaHA OOJIErdaeT COOPKY U
MO3BOJIAET IMIPOU3BECTU YETKOE BEIPABHUBAHHE I10 IMHUU
NPAMOM BUANUMOCTH, YTO OOBIYHO HEJOCTYITHO IIPH
UCHOJIb30BAHNUU I'MJIPABINYECKHUX KOPOOOK O€3 JKe064.

Patriot ;eMOHCTPHUPYET 26%-€ YBETUUECHUE IO TH
MOTOKA BOKPYT BCACBIBAIOIUX U BBIITYCKHBIX KJIAITAHOB,
YTO COKPAIIAET KABUTALIUIO ¥ IPOMBIBKH KOPOOKH,

4 HATHETATEJIbHBIN (PJIaHEL, OOECIICUYNBAET ITOJIHBIH
JOCTYVII /14 yIAPHBIX U TOPLIEBBIX KIIo4yen. Kpome Toro,
MaHOMETPUYECKOE COEITUHEHHE C KPBUIBSIMHU YCTPAHSACT
HEOOXOUMOCTD B H4/ICTABKAX, 4 B3AMO3aMEHAEMOCTD

HOBOCTM - HOBOCTM - HOBOCTM - HOBOCTUN - HOBOCTM - HOBOCTM

NOV Introduces New
Well-Service Fluid End's
and Valves to Permian
Basin

As the intensity of completing unconventional
wells continues to grow, so too do the demands on
fracturing equipment. Longer laterals, rising stage
counts, and increased pressures and proppant
loadings per stage make hydraulic fracturing
an extremely difficult — and consumptive —
enterprise, particularly in the challenging wells
seen in regions like the Permian basin.

During the persistent downturn of the past
several years, pressure pumpers had to complete
wells more economically, often cutting costs in
any way possible to keep pace until the oil price
found equilibrium. This meant service providers
might choose less expensive, lower-performing
versions of components like well-service fluid
ends and valves simply to remain profitable in the
short term despite sacrificing quality and lifespan
in the long term. Now that pricing has begun to
recover, pressure pumpers are seeking a return to
quality and performance. Recognizing the need
for a solution, National Oilwell Varco (NOV) has
introduced its Patriot fluid end and Blue Thunder
valves in the Permian basin.

The Patriot advances fluid end technology to be
even more applicable in high-activity areas like
the Permian. The new stainless-steel fluid end
exhibits peak stresses within 50% of a Y-block
fluid end, realizing low-stress advantage without
higher maintenance requirements, and improved
geometry yields a 40% stress reduction in the
bore intersection. A two-piece valve retainer
allows easier assembly and gives clear “line-of-
sight” confirmation for proper alignhment, which
typically isn’t offered with other grooveless
fluid ends.

The Patriot has a 26% increase in flow area
around the suction and discharge valves, which
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o cucreme Plug&Play ¢ 60IBITHHCTBOM 3aBOACKUX
MIPUBOJHBIX YaCTeN quintuplex 06eCneuYnBaeT MUPOKYIO
HPUMEHUMOCTD U 3HAYUTENBHYIO BBITOJy B TAKUX
pErHoOHAaX, Kak ITepMCKHI 6ACCENH, I7I€ CYIIECTBYET
3HAYUTEBHOE PA3HOOOPa3ue O60PYJOBAHMUSL

CkBaxxuHHBIE BeHTWIH The Blue Thunder, foctynnusie
K4K B [IOJTHOI COOPKE, TAK U C 3AIECIKUBAIONICHICS
BCTABKOMH, 3HAYUTEJIBHO YBEJIMUYUBAIOT CPOK CITYKOBIL.
ATTECTOBAHHAS JO MAKCUMAJILHOM Temieparypsl B 180 °F
(82° C) nu MakCUMaIBHOTO JaBneHus B 20 000 (pyHTOB HA
KB4/ PATHBIN JIOMM, MOHOJIUTHA KOHCTPYKLIMA KJIAIIAHOB
U3 KOBAHO! BBICOKOITPOYHOM CTAJIM O6ECTICYUBACT
OOJIBIIYIO IIJION[A/Ib TOTOKA U IPEJIHA3HAYEHA 15
06pPaBbOTKH J1AXKE YPEZBBIYANTHO OOJIBIIIOIO O6bEMA
TBEPAOU (Pa3bl, O6BIYHO HaboAaeMOro B Ilepmu. HoBbie
KJIAIIAHBI CHIKAIOT Aa0Pa3HUBHBIN U3HOC, YTO YMEHBIITAET
KOJIHUYECTBO 3aMEH, YBETUYUBAET IPOJOJIKUTEIBHOCTD
BPEMEHHU PAOOTHI U COKPAIAET 3aTPATEL [Ipu 3TOM
OHU COBMECTHUMBI C OOJIBINMHCTBOM I'UIPABIHYECKUX
KOPOOOK, UCTTONIb3YEMBIX B HAICOCHBIX YCTAHOBKAX JJ15
TUAPOPA3PHIBA.

HesaBucumasa He(OTECEPBUCHAA KOMIIAHUA, Pa60TAIOM A
B IlepMcKOM 6acceriHe, MPU3HAA, YTO JOCTOMHCTBA
BHE/IPEHM S BBICOKO(D(PEKTUBHBIX JJOJITOBEYHBIX
CKBa’KMHHBIX BEHTHJIEN 3HAYUTENBHO IIPEBOCXOAAT H0sIee
BBICOKME ITIEPBOHAYAJIbHBIE MHBECTULIUU. [IpeabIayIme
KJIAIIAHBI CEPBUCHOU KOMITAHWUU BBIXOAWJIN U3 CTPOS
Kax/ple 20—25 3TAIOB, YTO IIPUBEJIO K JOPOI'OCTOSIIUM
[UKJIAM IPOCTOS, CBA3AHHBIM C OOCTy’KUBAHUEM
060pyaoBaHus. C HA4aJIOM UCIIOJIb30BAHUS BEHTUJICH
Blue Thunder cepBUCHOM KOMIIAHHUEH OTMEYEHO
3aMETHOE YBEJTUYEHNE U3HOCOCTOMKOCTH, IIPU 3TOM
CpOK c1yk6bl BeHTHel Blue Thunder 06b19HO B /B4, a
WHOT/A U B TPH PA34 BBIIIE, YEM PAHEE UCIIOIb3yEMBIX
BEHTWIEN. DPQPEKT BHEAPEHNA ObLII HEMEJIEHHBIM, TAK
K4K CEPBUCHASI KOMIIAHUSA CMOITIA YCTPAHUTD HEHYKHBIE
IJMKJIBI OOCJIY>KMBAHUS U CBSI3AHHBIE C HUMU IIEPUO/IBI
MIPOCTOsI, YTO BCEITIA OCOOEHHO KPUTHUYHO B CIIy4ae
TPeOOBATENBHBIX CJIAHIIEBBIX (DOpMALINI, TOJOOHBIX
IlepMckomy 6acceriHy. ©

reduces cavitation and fluid-end washouts, and a
discharge flange allows full access for impact and
torque wrenches. Additionally, a wing-style gauge
connection eliminates the need for a cheater bar,
and plug-and-play interchangeability with most
manufacturer’s quintuplex power ends ensures
broad applicability — a significant benefit in areas
like the Permian, where there is substantial variety
in product offerings.

The Blue Thunder well-service valves, available
fully bonded or with snap-on insert, significantly
enhance service life. Rated to maximum
temperature of 180 °F (82 °C) and maximum
pressure of 20,000 psi, the valves’ forged high-
strength steel unibody construction allows
greater flow area and is designed to handle
even extremely high amounts of solid contents,
which are commonly seen in the Permian. The
new valves reduce abrasion, which results in few
replacements, longer run times, and reduced cost
per pumping hour, and are compatible with most
fracturing pump fluid ends.

An independent oilfield service company
operating in the Permian basin recognized that
the value of implementing high-performance,
long-lasting well-service valves far exceeded
the higher initial investment. The service
company’s previous valves had failed as often
as every 20 to 25 stages, leading to costly cycles
of downtime associated with equipment
maintenance. After using the Blue Thunder valves,
the service company saw a marked increase in
wear resistance, with the Blue Thunder valves
typically lasting two times longer, and sometimes
up to three times longer, than the company’s
previously used valves. The impact was immediate,
as the service company was able to eliminate
unnecessary maintenance cycles and associated
periods of downtime from their schedule — and in
demanding shales like the Permian, time is always

critical. @

He 3a0yabTe ohopMuTbh NOANMUCKY HA XXYpHanN

«Bpemsa KonTioOMHran!

Ne 2 (064) Uionn/June 2018 105




Kpacoma mecmoponcoeruii

The Beauty of Otlfields

®dotorpacdun npegocraBneHbl AnekcaHgpom BonkoebiM, C3A0 «PUOMALL».
Pictures courtesy of Alexander Volkov, FIDMASH.







Kbacoma mecmopoxncoeruis
The Beauty of Oilfields

R\







Coiled tubin

BPEMSA KOJITHOBUHIA
BPEMA Iren

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%.

IMouerHslit pegakTop — POH Knapk (rc@cttimes.org);

r1aBHbI pegakrop - FannHa bynbika (halina.bulyka@cttimes.org);
AMPEKTOP IIO CTPATErNYeCKOMY Pa3BUTHIO TPOEKTa «Bpems KonTio6uHra» —
ApTem Mpr6oB (artem.gribov@cttimes.org);

Hay4HbII1 pefakTop — AHTOH ®depopeHkKo, kauz. ¢us.-Mar. HayK;
OTBETCTBeHHbIIT cekperaps — HaTanbs Muxeesa;

MapKeTuHr 1 peknama - MapuHa Kynukosckas (advert@cttimes.org);
IM3aliH 1 KOMIIbIoTepHasA BepcTka — Jllogmuna NloH4yapoBa;

TIOZIIIICKA U PAcChIIKa — cttimes@cttimes.org.

JKypnan pacnpocTpansAeTcA 110 MOAINCKE CPeiyi CIIeINaniCToB
HeTerasoBbIX KOMITAHMII M IPODU/IBHBIX HAYYHBIX NHCTUTYTOB.
OcymecTBnAeTCA IIMPOKas IMePCOHATbHAA PACCHITIKA PYKOBOAUTENAM
TIepBOTO 3BEHA.

MaTepI/IaHbI, ABTOP KOTOPBIX HE YKa3aH, AB/IAITCA IPOJTYKTOM
KOJUJIEKTUBHOM pa60TI)I COTPYAHUKOB peaK .

IIpu nepenevarke MaTepuaaoB CChUIKA Ha XXypHAI «BpeMst KonTio6mHra»
00s3aTebHa.

Pe)ﬁ[aKLU/IH HE BCerna pa3nenAaeT MHEHNE aBTOPOB crarein.

110 Ne 2 (064) Hionnb/June 2018

Honorary editor — Ron Clarke (rc@cttimes.org);

Editor-in-chief - Halina Bulyka (halina.bulyka@cttimes.org);

Director of Strategic Development "Coiled Tubing Times" -

Artem Gribov (artem.gribov@cttimes.org);

Scientific editor - Anton Fedorenko, Doctor of Phys.-Math.;

Translators - Gregory Fomichev, Svetlana Lysenko; Executive editor —
Natallia Mikheyeva; Marketing and advertising - Marina Kulikovskaya
(advert@cttimes.org); Design & computer making up - Ludmila
Goncharova; Subscription & distribution - cttimes@cttimes.org.

The Journal is distributed by subscription among specialists

of oil and gas companies and scientific institutions. In addition,
it is also delivered directly to key executives included into

our extensive mailing list.

The materials, the author of which is not specified, are the product of the
Editorial Board teamwork. When reprinting the materials the reference to the
Coiled Tubing Times is obligatory. The articles provided in this journal do not
necessarily represent the opinion of the Editorial Board.

The Journal offers a cooperation to advertisers and persons concerned.



lNponsBoacTBeHHas KOMMNaHUA
000 «P-PdaKkTop»

EBponencknmn nogxopn, K pPOCCUNCKMM YCITOBUSIM

MpousBoacTBO 060OPYAOBaAHUSA ANSA rTMAPAB/INYECKOro pa3pbiBa
nnacra (F'PIN) n o6opynoBaHuna Ana 3aKaHYMBaHUA CKBa)XXVH

OBOPY[IOBAHME: ™ | ON3BOACTBO:

WcnbiTaHbl U 3anylieHbl DCbl NNYH)XXEepPHble

B CEpuiHOE NPOU3BOACTBO = paBsIvecKue u ux
My Tbl MHOFrOpasoBoro nexTyiowmue gnq
AencTBUS CHbIX YCTaHOBOK

MydTa MIP,
nepexofHble KaTyLwKW,
¢pnaHLUbl, NepeBOAHUKM -
NoObIX TUNOPa3MepoB

YcTpoicTBo copoca -
LIApOoB ANA NPoBeAeHMs ' ol
MHOroCTafAUMNHbIX i

YcTaHOBKa HarpeBa

r. HNXXHeBapTOBCK, TeXHONOrm4yecKux
oTaen mapketuHra: (3466) 311-936, 311-937 yumakKocren

/ www.r-faktor.ru



. Schoeller-Bleckmann zi'm
Darron Russia

_ \\‘ ’f/
OnTMManbHbIN BbiOOp Ana padoTbl ¢ FTHKT

(®)BICO

DRILLING TOOLS

NMpoussoanTenbHOCTb. CKOpOoCTb. Haae)XXHOCTb

[pBL] ADSI

LnpkynaunoHHbin nepesoaHuk PBL 2 1/8”

| — — ) —

100% 3zawmra KHBK
Crtumynupyiowme oopaboTkmn

yﬂyql.IIEHHaSI O4HYUCTKa CTBOJ1a CKBaXXUHbI

www.sbdr.ru +7 (3496) 34 26 02 sbdr_operation@sbdr.ru



