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CJIOBO PEJAKTOPA —FI - EDITORIAL
%

JIpy3bsi, HOBBII HOMEP Ky PHasIa CIICIIUT K & Dear friends, a new issue of our journal will soon be at

B4AM — HA IIDOMBICJIBI 11 B O(PUCHI! your disposal, whether you are on site or in the office!
OH OTKPBIBACTCS NPUITIANICHHUEM HA 17-10 Its opening pages invite you to the 17" International
MexayHapOJHYIO HAyYHO-IIPAKTUYECKYIO Scientific and Practical Conference on Coiled Tubing,
KoH(pepeHIo «KONTIOOMHIOBbIE TEXHOJIOTUH, Hydraulic Fracturing and Well Intervention which is

scheduled to be held this year from 10 to 11 November.

I'look forward to meeting you at our new venue,

T'PII, BHyTPUCKBAKMHHBIE PAOOTBI», KOTOPAs
3artaHupoBana Ha 10—11 HOAGPA 3TOTrO

rozga. Kay BcTpedu ¢ BAMU HA HOBOM MECTE Novotel Hotel in Moscow City. Please, come and arrive!
— BrocruHule <HoBoTeb» B MOCKBA-CUTH. I promise that you will find it both educational and
TIpuesxaiite, npuxoaute! Obemalo, 6yger enjoyable. The Conference Programme will, as always,

be focused on the forefront of the high-technology oil

HUHTCPCCHO U IIOJIC3HO. Kaxk BCCT/IA, IIpOTrpaMma

KOH(EpeHIIUU OyACT CPOKYCUPOBAHA HA and gas service and its latest innovations.
MepeIHEM KPA€ BBICOKOTEXHOJIOTMYHOI'O HE(PTEra30BOIO CEPBUCA, An extensive use of coiled tubing technologies
Ha CAMBIX a4KTYaJIbHBIX €I'O UHHOBAIIUAX. for conveying geophysical tools in the well bore has
3aMeTHOU TEHACHUMEH PA3BUTHS KOJITIOOMHIOBBIX TEXHOJIOI UK become an obvious trend in their development. The
SIBUWJIOCH IIMPOKOE UX IIPUMEHEHUE JJIs1 JOCTABKU I'€O(PU3NICCKUX demand for geophysics keeps growing. This tendency
IpUOOPOB B CTBOJIBI CKBAXKKH. [e0(pU3UKa CTAHOBUTCS BCE 60IIEE is the subject of a comprehensive article by V. Laptev
BOCTPEOOBAHHON. O0 3TOM — COAEPKATCIbHASA CTATbs “Russian Geophysical Market” to be found in our
B. JTanrreBa «POCCHUUCKUY T€O(PU3UYECCKUU PBIHOK»> B HAIIICH Prospects column.
py6puKe I IepCrEeKTUBBI. The strategic prospects of the industry are the main
O CTpAaTErnYeCKUX NEPCIEKTUBAX OTPACIU PEYDb UJET U B concern of our analysts in the materials prepared by
MaTepHaIe, IOAIOTOBICHHOM aHAIUTHYCCKOH IPYIIION HALIIETO them on the basis of the National Oil and Gas Forum.
JKypHaJIa Ha OCHOBE HalMoHaIbHOI O HE(PTEra3oBoro popyma. The most competent experts answer the question
ABTOpPHUTETHEHININE SKCIIEPTHI OTBEYAIOT HA BONPOC: «KaKue Bbl “What would you call the major driving factors for the
BUJUTE OCHOBHBIC (DAKTOPBIL, BIUAIOIINE CETOAHS HA PA3BUTUE global oil industry and for the balance between supply
MHPOBOI HEPTAHOU OTPACIH, Ha 6ATIAHC CIIPOCA U IPEIJIOKCHHU S HA and demand in the world hydrocarbons market?”.
MHPOBOM PBIHKE YIJTIEBOJOPOIOB?>. As for the most impressive prospects, it is a new
A caMbl€ IpKUE EPCIIEKTUBDI — 3TO HOBOE AeTULIE ['pyIIbl project of the FID Group, a well-known manufacturer
QU /I, U3BECTHOI'O IPOU3BOAUTEII OOOPYAOBAHUS /I of equipment for high-technology oil and gas service.
BBICOKOTEXHOJIOI'HYHOI'O HE(TEra30Baro ceppuca. IloybeMHuas Top drive drill rig MP50 will not leave unimpressed even
YCTAHOBKA C BEPXHUM I'MAPABIMYECKUM IIPUBOJOM JIJISL PEMOHTA a diehard skeptic!
He(PTEra30BbIX CKBA’KMH, 4 TAKIKE OYPEHUS HA MECTOPOXKACHUAX The Technologies column gives as weighty
TBEPbIX [IOJE3HBIX HCKOMAEMBIX CIIOCOOHA BIECYATINTD JAKE contribution as ever, especially in hydraulic fracturing
3aKOPEHEJIOTO CKENTUKA! priblematics. P. Demakin, the head of the Hydraulic
Kax 06bI9HO, BecoMa pybpuka «IeXHOIOrum», OCO6EHHO 10 Fracturing Project at LeninogorskRemServis Company,
npobieMaTUKe rTuApOpaspoiBa Iu1acTa. IT. JleMakuH, pyKOBOAUTEIb dwells upon the prospects of hydraulic fracturing
npoekra I'PIT B komnanuu «JleHnHOropckPemCepBUC», PACCKA3BIBACT development; experts from the Clausthal University of
o nepcrekTusax passutusd I'PIT, komnanus «<EBC» npegcrasiser Technology introduce to us the high-end testing frame
UH(HOPMALUIO O HOBOM YPOBHE 3aKAHYHUBAHUSA CKBAXKUH C for coiled tubing; our colleagues from Novocherkassk
BO3MOXXHOCTBIO ITpoBeaeHus MI'PIT (Mongoose Multistage share their experience in using differential sticking
Unlimited), a komnanus dlakep CepBUC» — IAPTHEP ITOI'O BBIITYCKA control methods, while EVS company gives information
JKypPHaIa — O IPUMEHCHUH O€CIIapOBBIX TexHOMoru (Plug&Perf about new level of wells completion with the possibility
on Coil Tubing) npu npoBeACHUN MHOTOCTaAUNHHBIX 'PIT B of MSF (Mongoose Multistage Unlimited technology)
TOPU3OHTAJIBHBIX CKBAKUHAX, Ipodeccop 0. Banakupos u3 Kuesa and Packer Service, the partner of the issue, reports
npemIaraeT IPOU3BOJAUTD I'MAPABIMYECKHUI PA3PbIB IJIACTA C on launching of multistage hydraulic fracturing
OXBATOM /IByX-TPEX IVIACTOB OAHOBPEMEHHO B TEUECHUE PEATU3AIIUUN in horizontal wells. Professor Balakirov from Kiev
MEPBOIo AAropuTMa rnpouecca. CrieMaJamucTsl U3 KiiaycTaabCKoro proposes to do hydraulic fracturing covering two or
TEXHHUYECKOI'O YHUBEPCUTETA 3HAKOMSAT C BBICOKOTEXHOJIOI'HYHBIM three layers simultaneously during the realization of the
CTEH/IOM /151 UCIIBITAHUS THOKUX TPYO, Kosu1eru n3 HoBouepkaccka first process algorithm.
JIEJIATCS CIOCOOaMu 6OPbOBI € ANPHEPEHIIUATBHBIMEI IPHUXBATAMHU. Please, consider our Practice column which is packed
O6paialo Baiie BHUMAaHHUE HA OYECHb HACBIIEHHYIO PYOPHKY with first-hand information from the leading experts
«[IpaKTUKa», 7€ 06 yCIyTraX, OKa3blBAEMbBIX POCCUUCKUMU of the Russian service companies who present to you
CEPBUCHBIMHM KOMIIAHUSAMU, Bbl Y3HAETE U3 IIEPBBIX PYK — OT the services provided by them. This issue covers the
UX BEAYIIUX CIIELUAIUCTOB. B 3TOM BBIIIYCKE IPEACTABIEHA practices of such reputable companies as Ural-Design-
MPAaKTUKA TAKHUX 3AMCTHBIX KOMITAHUH, KaK «Ypan-Juzaniu-I'pynm, Group, the Krasnoyarsk branch of BVT-Vostok.
KpacHospckuil punuan «<bBBT-BocTox. Dear colleagues, please accept my congratulations on
A e1e ¢ Npa3gHUKOM Bac, foporue kosuteru! C Inem nedTsaHuKA! your professional holiday, the Day of Oil Worker! Let the
TTyCTh TEMJIO U CBET, KOTOPBIE BBl HECETE JIIOASIM, BCETA COIPEBAIOT heat and light that you deliver to people always make
U OCBCIIAIOT BAIIIM IOMA U cepuial your houses and your hearts feel warm and bright!
Hcrpenne saut, Pon Knapr Sincerely yours, Ron Clarke
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17-a Me)xxayHapogHasi Hay4HO-TNpaKkTuieckana koHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUcKBa)KMHHbIE PaboTbI»

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

Koudepenmusa cocrourcs 10-11 HOIOpsa
2016 roga B MOCKBe.

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

OdurmanbHasg NOAJAEPKKA: MUHUCTEPCTBO 9HEPTETHUKH
Poccurickor denepaniu.

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

BHuMaHue! MecTo NpoBeIeHU A KOH(epeHITHH
H3MEHHJIOCH!

Crpykrypa meponpusaTis: Ha 10—11 HOAOPS 3aTIAHUPOBAHBI

MIECTH TEXHUYECKUX CEKITUH.

Hx TeMaruka:

¢ KosrrioGUHTOBBIE TEXHOJIOTHH,

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

* Kucnorabsle 06padoTKH (B T4 MaTpudHblie BCKO);

e PaguasibHOE BCKPBITHE IIJIACTOB;

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

*  BHYTPHUCKBaXMHHBIA MHCTPYMEHT JJIs1
BBICOKOTEXHOJIOTUYHBIX PA6OT;

¢ 3ape3ka GOKOBBIX CTBOJIOB;

¢ TUIPOMOHHTOPHOE GYPEHHUE;

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

* HoBble METOMIBI MOBBIEHUA HE(PTEOTIAYH ILTACTOB;

*  PeMOHTHO-MU3OIAIIMOHHBIE PAOOTHI

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

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

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

10-11 HOsOPs1. BhicTaBKA. By/lyT IPEACTABICHBI ITPOAYKITUS

6 Ne3 (057) Cenrsibpn/ September 2016

The conference will be held on November
10-11, 2016 in Moscow

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

Supported by the Ministry of Energy of the Russian
Federation

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

Please note that the venue has been
changed!

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

Topics of the sessions:

* Coailed tubing technologies;

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

* Acid Treatments (including matrix acidizing);

* Radial Drilling;

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

* High-tech well intervention equipment;

» Sidetracking;

e Jetdrilling;

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

¢ New EOR technologies;

* Cement squeeze operations;

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

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

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

November 10-11. Exhibition. Products and /or
technologies of the participating companies will be
presented there.
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The 17t International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

W/WJIA TEXHOJIOT'UY KOMITAHUHU-YYACTHHLL,

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

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

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

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

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

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

HO 1 BCTPETUTE HOBBIX JIPY3€TL.

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

Hnpopmanms 0 CIOHCOPCKUX BO3MOKHOCTAX BBICBUIAETCS
10 3a1IPOCY.

E-mail: cttimes@cttimes.org

Ten.:+7 499 788-91-24

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

Daxkc: +7 499 788-91-19

www.cttimes.org

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

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

Opzxomumem

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

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

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

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

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

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

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

Information about Sponsorship Packages is
available upon request.

E-mail: cttimes@cttimes.org

Tel.: +7 499 788-91-24

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

Fax:+7 499 788-91-19

Website: www.cttimes.org/en/

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

We look forward to meeting you!

Organizing Comimittee
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17-a Me)xxayHapogHasi Hay4HO-TNpaKkTuieckana koHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUcKBa)KMHHbIE PaboTbI»
The 17t International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

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

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

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

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

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

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

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

onepauun, ppesepoBaHue, ycTaHOBKa ¢ Cement squeeze operations;

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

nnacros; chemicals, EOR solutions,

cement squeeze mixes, et

¢ PeMOHTHO-M30NSILNOHHbIE PaboTbI;

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

ansa PUP v pp.).

KOHTAKTbI / CONTACTS:
Tel.: +7916 51270 54

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

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

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

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

*JIOJIPKHOCTD

Hanwucanue no-aHIIMHUCKU

*Kommanus

"AZPEC IEKTPOHHOH MOYTHI “Tenedpon

*dakc

TTouTOBBIN aipec

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

10-11.11.2016 - KOH®EPEHIIU 51

PerucrpaniiOHHBIN B3HOC

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

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

PerucTpaiuOHHBIA B3HOC C OJTHOT'O UETIOBEKA wuvvvvvvevvvresssssssssssssssssssssss 65 844 pyo6.
Jnayuacmmurxos kongeperyuii 2009—-2015 ze. — ckuoxa 5%
PerucTpariioOHHbBIN B3HOC C OJIHOT'O YETIOBEKA 67 260 py6.

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

J1J151 3A0YHBIX YIACTHUKOB 11 800 py®6.

Bce uenwt gxnrouarom H/C (18%)

[MoxaIyHCTa, YKaKUTE POPMAT YIACTHS U YKAKUTE CYMMY BEIGPAHHOI'O BaAMU PErHCTPAIIIOHHOT'O 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
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APPLICATION FORM
The 17" International Scientific and Practical
COILED TUBING, HYDRAULIC FRACTURING AND WELL INTERVENTION CONFERENCE
November 10-11, 2016
Russia, Novotel Moscow City Hotel (Presnenskaya emb. 2, “Delovoy Tsentr” / “Vystavochnaya” metro station)

Please, fill in the application form. *Mandatory fields

*Last Name

*First Name

*Position

*Company.

*E-mail

“Telephone

*Fax

Mail

Please, select your participation option: conference, exhibition.

10-11.11.2016 - CONFERENCE

Registration fee:
For delegates $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 2009-2015 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 3 (057) CenrsiGps/ September 2016




Coiled tubing

XXYPHAN,

O COBPEMEHHOM
BbICOKOTEXHOOMMYHOM
HedTerazosom cepsuce —
06 MHHOBALIMOHHOM
obopynoBaHuu

1N TEXHONOrUAX

Coiled tubing

Ll Coiled/tub
'1%. !'?gif"lﬁ".!

A = N coiled tubing
) S

3TO MHCTPYMEHT,
npeobpaXatoLLmia Bce
BHYTPUCKBaXWHHbIe paboTbi

HMHOeke B nogmacHoM Katanone «Foomedans» — 84119




[TEPCITEKTHUBDI

B.B.JIAIITEB, nepsBsIii BuLie-nipe3ungeHT EATO, xupexTop no pa3suTHIo reodusnpudopocrpoesus OO0 <HosTexk HOBBIE TEXHOJIOTHH»>

V.LAPTEY, First Vice-president of EuroAsian Geophysical Society -EAGO, Director of geophysical tools manufacturing
in «NovIek New Technologies» LLC

17151 pOCCUHICKOU TeO(pU3HUKHU rof, 2015-1 cTaj BO
MHOTUX OTHOIIEHUSIX NIEPEIOMHBIM. PaccMOTpuM
HaMO0JIee CYIECTBEHHDIE ACMIEKTHI TOT'O IPOLIECCA.

HNMOOpPTOBEITECHEHHE. B IpeAbIyInX 0630pax
pbIHKA [1, 2, 3] 6ONBIIOE BHUMAHHUE YAEIATIOCH
PHCKaM, CBI3AHHBIM C aKTUBHOCTBIO B HAIIIEI CTpaHE
JIMJIEPOB MUPOBOT'O reO(PHU3UIECKOIO CEPBUCA
Schlumberger, Halliburton, Baker Hughes u Weatherford.
OmnaceHue BbI3bIBAJIA YI'PO3a NOITIOMEHU A
OTEYECTBEHHOTI'O CEPBUCA 3TUMHU KOPIIOPALTUAMH C
HENPUATHBIMU NOCJIEICTBUAMU JIJIS CYIIECTBOBAHUSA
POCCHUHICKOI reO(pU3NIECKON HAYKH, OOPA30BAHUA U
npubopocTpoeHus. CIpPaBENIUBOCTb STUX OITACEHUNA
ObLIA HATIAHO IIPOAEMOHCTPHUPOBAHA HA IPUMEPAX
YCHEUIHOI'O MOIVIOIIEHUA POCCUUCKUX KOMITAHU
JleTpoanbaHC», < TOMEHBIIPOMI€O(PUZUKA»,
«Cubupckas reopru3nIeCKasi KOMIIAaHHU I,
«KpacHospuedrereopusmnka,
«ToMopHedTereopusnkar, 'eopur», «<Kuesckoe
OKB I'Tl», «Openbypraedrereo(pusnka», a
TAKKE IPOBAIUBIINXCSA MOINBITKAX MOIVIOIEHUA
«ragnpomreodusukmy, «<HosiOpbCckHEPTEra3reodu-
3UKI> U «bantHepTereopusnkmn». YeM 3aKOHUMIACh
ucropus c serenaapubiM B CCCP Kuesckum OKB I'TI
U IJie Tenepb «'eouT», BCEM XOPOIIO U3BECTHO.

BTabnuuax 1, 2 npeacTasieHbl HO3ULIMH OCHOBHBIX
UI'DOKOB reO(PU3NUYECKOTIO PBIHKA. MBI HE BUJUM
B crtuckax komrranuit Halliburton  Weatherford,

a Baker Hughes («Open6bypruedrereopusnka»)

B CKOPOM BPEMEHHU, BEPOATHO, IOKHUHET I'PYIIITY
KOMIIAHHUI C TOJOBOH BBIPYYKOI 605€ee 1 Miipa

py6. Kommanmsa Schlumberger moxka mnaupyeT Ha
PBIHKE, HO UCIIBITBIBAET YCHJIMBAIOIIEECH IABJICHHE
CO CTOPOHBI OTEYECTBEHHBIX KOMIIaHUH «THI-
I'pymr, «Pocreosnorus», «'a3npom reopecypoe»,
«bamHedrereopusnkar. I CMEmEHU C IIOYETHOTI'O
NbEIECTANIA OCTANIOCH 320paTh y Schlumberger
reo(PU3NIECKUN CEPBUC MOPCKOTO 6ypPEHUS (OKOJIO
$530 mu1H B 2015 roay) Ha poccHUHCKOM 1meibde. bes
3TOro 06’b€MA KOMITAHUA MOXKET [IEPEMECTUTHCA HA
MO3ULIHIO 8-TO pedTUHTA. [IepeunCICHHBIC BbIIIE
KOMIAHHUH B TEXHUYECKOM IJIAHE, 6€3 COMHEHUS, B
COCTOSIHHH CIIPABUTHCA C ITOM 3a7jaUe. B oTBeT HA
CaHKIUU TOCKOMITAHUAM «POCHE(TH» 1 «Ja311pOM»,
OTBEYAIOIINM 32 OCBOCHHE NIEIb(ha, HEOOXOAUMO
0b6eCcneunTh NPHOPUTETHBIHN JOITYCK POCCHUICKOI'O
CepBUCA K Pa60OTAM Hd MOPCKHUX IJIAT(POPMAX U
JIMKBHUIMPOBATH MOHOIIONUIO Schlumberger Ha
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The year 2015 has become
alandmark for Russian
geophysical market in all
respects. Let's consider the
most important aspects of
this process.

Import substitution.
Previous market
researches described risks
associated with activity
of geophysical service
leaders - Schlumberger,

e Halliburton, Baker Hughes
~ M8 yWeatherford — in our
country. There was a threat
that these corporations would take over Russian
companies with unpleasant consequences for Russian
geophysical science, education and equipment
manufacturing. This threat was enhanced by examples
of successful acquisition of Russian companies
Petroalliance, Tyumenpromgeofisika, Siberian
Geophysical Company, Krasnoyarskneftegeofizika,
Pomorneftegeofizika, Geofit, Kiev Logging
Equipment Experimental Design and Manufacturing
Center, Orenburgneftegeofizika and failed
attempts of acquisition of Gazpromgeofizika,
Noyabrskneftegeofizika and Bashneftegeofizika. We all
know the story of legendary Kiev Logging Equipment
Experimental Design and Manufacturing Center and
Geofit.

Tables 1, 2 present positions of main geophysical
market majors. There are no Halliburton
and Weatherford in this list, Baker Hughes
(Orenburgneftegeofizika) is most likely to leave the
group of companies with annual revenue more than
1 billion rubles. Schlumberger is still a leader, but it
is under growing pressure from Russian companies
TNG-group, Rosgeologiya, Gazprom-Georesurs,
Bashneftegeofizika. In order to remove Schlumberger
from leading position it is necessary to acquire
Schlumberger's offshore drilling service ($ 530 million
in 2015) in Russian offshore sector. This will move
Schlumberger to the 8th position. No doubt, from
technical point of view above-listed companies are
capable to solve this task. In response to sanctions
against state companies Rosneft and Gazprom that
are responsible for shelf development it is necessary to
provide Russian service with priority access to offshore
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Omnprr CHIA u1 KuTast CBUAETENBCTBYET, UTO JJIS1 STUX this service. In USSR these operations were performed
11eJIe BITOJIHE IIPUEMIIEM YPOBEHD 3—5%. successfully by Gazpromgeofizika. As for hi-tech tools,
TakuM 00pa30oM, yIpo3a THOCTPAHHOTO (C 3ama/1a MWD, LWD, there is no longer a technological gap
MU BOCTOKA) IIOITIOIEHU S POCCHUIICKOM I'€O(PU3UKU between Russian and foreign companies in these tools.
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CHIA, Poccus u Kutatt. CozjaHbl HECOOXOIUMBIE counter-sanctions (import substitution) gave a push
MPEAIIOCHIIKH 10 BOCCTAHOBJICHHIO YTPAYEHHBIX start for Russian companies to retake control over its
MO3UIIUIH HA MUPOBOM CEPBUCHOM PBIHKE. own market. However, there is a positive impact of
PoCT phIHKA H KOHCOJIHIAIUA AKTHBOB. presence of world-leading geophysical companies in
Kak cinegyet u3 Ta6i. 1, 2 1 puc. 1, ppIHOK } our market. These companies demonstrated lessons
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reo(pU3nIeCKOro CEPBUCA AEMOHCTPUPYET
YCTOMYUBBIN POCT. 32 nepuog 2010-2015 ropos TeMIt
POCTA B CPEAHEM COCTABHII OKOJIO 30%. Ha Takoit
TPEHJ, HE IOBJINAIN HU MUPOBOM 3HEPIE€TUYECKUH
KPU3HC, HU ITaJICHUE I1eH Ha HeThb 10 $28 32
6GappeJib, HU KOJIEO6AHUA KypCa pyoJIs, HU CAHKLIUNA
CIIA u EC. [IpariBepaMu POCTA PbIHKA CTAJIH:
YBEJIMYEHHUE OO'bEMA TOPUZOHTAIBHOIO OYpEHUS,
POCT UCCIENOBAHUI B 3aJIekaxX ¢ TpH3, ocBOeHUE
mesbda, CO3IaHuE U CEPUITHOE TPOU3BOACTBO
XaU-TEK-TEXHUKH, JUBEPCUPUKALINA CEPBUCHBIMH
KOMIIAHHUSMU CIIEKTPA YCIIYT, 4 TAKKe cankuuy CHIA
u EC. JlupepoM pocta o6bema padoT B 2015 rogy
crasna koMnanus <IHI-T'pynm», KOTOpast MpPeBbICUIIA
IIaHKY 30 MIIPJ pyo. IO BBIPYUKE, IBE KOMITAHUU,
«eorek XOonauHr» 1 «Pocreonorus», npesBbICHUIN
OTMETKY B 20 Mupz py6. 1 enie ase, «a3npom
reopecypc» u «bamHedrereopusnkar, JOCTUIIN
py6exa B 15 mipg pyo.

3HauyuMBbIM cO6bITHEM 2015 roja CTAI0 pENICHUE
PYKOBOZACTBA CTPAHBI O KOHCOTHU/IAIIUUA B PAMKAX
roCyJapCTBEHHOI'O I'€0JIOIOPA3BEIOYHOIO XOJUHIA
«Pocreonorus» pa3po3HEHHBIX reO(PU3UIECKUX
AKTHBOB C F'OCYAAPCTBEHHBIMH MAKETAMHU AKIUI
(Tabn. 2). B cpaBHEHUU C JPYTUMH KOMITAHUSIMU
B XOJIIMHI'€ COCPEIOTOYEHBI HANOOJIEE
KPYIIHBIE CHUJIBI MOPCKOI re0(pU3uKn. B o6mactu
CEMCMOPA3BEAKH ITO «CEBMOPHE(PTETECOPUIHUKD>,
«CeBMOpreo» u «IanbMopHEPTErcOPrU3UKa»,
KOMIIETEHIIMAMU B ITpoBeicHuU [MC Ha natdopmax
obnagaoT «KannHuHrpagHedrereopusnkar u
«KpacHogapuedTereo(pusnkar. OTOT PeCypc B
COYETAHUHU C FTOCIIOTUTUKOA UMIIOPTO3AMENEHUA
TIO3BOJISIET BBITECHUTh MHOCTPAaHHBIHN cepBrc ['YIC
C POCCHHCKOI'O MENb(a, KAaK 3TO cAe1aHo B Kurae.
JpyruMm Ba>KHBIM [IPEUMYIIECTBOM ABJIAECTCA
BCTPOEHHOCTD XOJIJJUHI'A B MHCTPYMEHTAPHI
TrOCYAAPCTBEHHOM I'€OIIOJIUTUKHA HA MUPOBOM
SHEPIETUYECKOM PBIHKE. ByiyIee IIOKAXKET,
CMOXKET JIX XOJIIMHI, PACIIOJIATAIOMUA MOIHBIM
PECYPCOM rOCyAapPCTBEHHOM NOAAEPIKKH, CTATh
PEANBHBIM JINIEPOM B IIOBBIIIEHUU 3(PPEKTUBHOCTH
U KOHKYPEHTOCIIOCOOHOCTH POCCUHICKOTO
reo(pU3NIECKOIO KOMILJIEKCA B CBOEM OTEYECTBE
U B MUPE.

CranosyieHue B Poccuu KPyImHbIX
rOCY/IapCTBEHHBIX, KOPIIOPATUBHBIX U
HE3aBUCUMBIX '€O(PU3NUECKNX KOMITAHU
CO3/1A€T HOBYIO, 60JI€€ OIATONPUATHYIO 643y B
HaJA)KUBAHUM PABHOIIPABHBIX B3aMOOTHOMIIECHU
C OTEYECTBEHHBIMU HE(PTETA30BBIMU KOMITAHHUSIMH,
IIO3BOJISIET CTAOUIU3UPOBATD LIEHBI HA
Ka4eCTBEHHBIN CEPBUC, C/IEIATh PBIHOK H601ee
MIPO3PAaYHBIM, IIPE/ICKA3YEMBIM U KOM(DOPTHBIM IS
JIOGPOCOBECTHBIX €TI0 YYACTHUKOB.

JuBepcuuKaIusa CEpBUCHBIX YCIyT. OTHUM
U3 3HAYUMBIX JIPAFIBEPOB POCTA IeO(PU3UIECKOIO
PBIHKA, KAK OTMEYAJIOCh BBIIIE, CTATIO PACHINPEHUE
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Figure 1 — Development of Russian geophysical
market

on how to compete, organize economic and innovative
activity, carry out staff selection and training, interaction
with customers, small business and many other issues.
Foreign presence is surely useful for our market but only
to a certain extent. USA and China experience showed
that 3—5% level is sufficient for this purpose.

Therefore, the threat of intervention of foreign
companies into Russian geophysical market is
eliminated, recovery process has become irreversible.
Russian geophysics recovered its status in the three
leaders of geophysical market: USA, Russia and China.
All required background for this recovery process is
prepared.

Market growth and assets consolidation. As can
be seen from tables 1, 2 and fig. 1, geophysical market
shows steady growth. Over a period of 2010-2015
growth rate was approximately 30% on the average.
World energy crisis, oil price downturn to $ 28 per
barrel, ruble weakening, sanctions from USA an EU
couldn't influence this trend. The key market growth
drivers were: increase in horizontal drilling volume
and research of unconventional resources, shelf
development, creation and mass manufacturing of hi-
tech tools, diversification of range of service as well as
sanctions from USA an EU. Leader by growth of service
scope in 2015 was TNG-Group that reached revenue
of 30 billion rubles, two companies Geotek Holding
and Rosgeologiya reached 20 billion rubles, Gazprom-
Georesurs and Bashneftegeofizika reached 15 billion
rubles.

One of the most significant events in 2015 was
government decision about consolidation of
isolated geophysical assets with state-owned stakes
under one state geosciences holding Rosgeologiya
(table 2). In comparison with other companies
this holding concentrates the most powerful
assets of offshore geophysical capacities. In seismic
sphere this companies are Sevmorneftegeofizika,



CIIEKTPA YCIIYT, IPEJOCTABISAEMBIX F€O(PU3UKAMU

He@TEra3oBbIM KOMIIaHUAM. B 2015 roay

BBIPOCJIO YHUCJIO KOMITAHU, OCBOUBIIHUX CEPBHUC C

UCHOJIb30BAHNUEM I'MOKOH HACOCHO-KOMITPECCOPHOM

Tpy6s! (I'HKT): «KoraneiMmHEPTEr€OPUUKA»,

«BamB3pPBIBTEXHONOI UMWY, «THI-I'pymy,

«bamHepTereopusnKa», <IMaanpomMreo(prusnKar,

<IManneTpocepBUC» U «['a311poM reopecype».

MHOrue KOMITAaHUU PACCMATPUBAIOT 3TOT OU3HEC B

Ka4€eCTBE NIEPBOrO MIAra K OCBOEHUIO COBPEMEHHBIX

TEXHOJIOIUH UHTEHCU(PUKAITUY JOOBIYHN

He@MTHU U ra3a: Tupopaspsisa 11acTos (I'PIT) n

MHOI'OCTaJHUHHOI'O I'MAPOPAa3phIBa 11acTOB (MI'PIT).

B otnmnuune oT reopusndeCKOro, perHOK I'PT1
Ha 70% HAXOAWTCS IIOJ KOHTPOJIEM CEPBUCHBIX
KOMMAHUI U3 CTPAaH, OCYIIECTBIAIONUX CAHKIIUU
B OTHOIIEHNH HEPTETA30BOI'O KOMILJIEKCA Poccum.
Viiep6, KOTOPBIX MOXKET ObITh HAHECEH CTPAHE,
OILICHUBAECTCA MTAJICHUEM I0OBIYU He(PTU HA 25—30%,
€CJIM MTHOCTPAHHbBIE KOMIIAHUH OAYHUHATCA U
OJJHOMOMEHTHO IIOKHUHYT PBIHOK.

MumnsHepro u Munnpomropr PO nipumMmeHeHune
TexHonorut I'PIT 11 cepuIHBIN BBIITYCK
COOTBETCTBYIOIIETO O60PYIOBAHMA B PO
0603HAYUIA B MIPUOPUTETHBIX HATIPABJICHUAX
WMIIOPTO3AMEIEHUA B KAYECTBE KPUTUIECKNA
CPOYHBIX 3a/J1a4. [IeHICTBYIOT IIPOI'PAMMBI
TOCYAAPCTBEHHOM NTOAAEPKKN POCCUMICKUX
KOMIIAHHWI, pa3BuBaromux cepsuc I'PIT n
IIPOU3BOACTBO OOOPYIOBAHUS.

Bxop reo(pusnyeckux KOMIaHUHA B pplHOK MI'PIT,
I'PITu THKT BeCbMa NEPCIIEKTUBEH 110 LIEJIOMY PALY
OOCTOATENBCTB:

1. Pexxum HanOo1p1Iero 6J1aronpyusTCTBOBAHMUS CO
CTOPOHBI 'OCYAAPCTBA JJ11 KOMITAHUM, PEINBIINX
3aHATBCA STUM CEPBUCOM, IEUCTBYET 10 OTMEHDI
CaHKUUI. YTO 6y/IET OCIE OTMEHBI, HE 3HACT
HUKTO. [I03TOMY HY>KHO CIIEIIUTD.

2. OCHOBHBIM UCTOYHHUKOM HH(OPMALINH JIJI
a(ppexruBHOrO nnpumeHeHus I'PIT u MI'PTT
SABJISAECTCS reodusnka (3D-cericMopa3Beika,

BCII, maBurauus, I'TH, LWD, KpoCC-JUITONIbHAS
4AKYCTUKA, IePHOPALIUsL, MOHUTOPUHI OIIEPALTAH
I'PIT 1 3K0s10rUN). OTKPBIBAETCS BO3MOXHOCTD
NIPEJOCTABIEHU HE(PTETA30BBIM KOMITAHHUAM
6oJ1ee TOPOruX MHTETPHPOBAHHBIX YCIIYT IO,
KJIIOY.

3. PeiHOK I'PIT, MT'PITu THKT B 2015 rozgy
oneHusaercsa B 80—85 mupz py6. € NEPCIIEKTUBON
pocra k 2020 roay 1o 100-110 mipg pyo.

B ¢pusuueckoM BeipaxkeHuu onepanuu I'PIT
BbIpocu B 2010—2015 rogax B 1,6 pasa, a MI'PIT

34 TOT JKe ITeproj, — B 5,5 paza. K 2020 rogy peIHOK
MTPII BbIpacTET IO TPOTrHO3Y ¢ 650 B 2015 Toay 10
1900 cKBaxuH.

4. Ycnyru I'PIT, MI'PIT 11psiMO BAMAIOT HA YPOBEHb
JIOOBIYM, IO3TOMY PBIHOK SIBJISIETCS CTAOUIBHBIM
U IU1aTeXXeCcnnocooubIM. KoMmmnanuu Schlumberger,

Sevmorgeo and Dalmorneftegeofizika, in offshore
welllogging industry: Kaliningradneftegeofizika and
Krasnodarneftegeofizika. These assets in conjunction
with import substitution policy will make possible to
force foreign logging service out of Russian offshore
industry the same way as it happened in China.
Another important advantage is an integration of this
holding with state geopolitical toolbox at the world
energy market. The future will show whether holding
with strong government support will become a top
driver for improvement of efficiency and competitive
ability of Russian geophysical complex in the country
and the world.

Establishment of large state, corporate and
independent geophysical companies in Russia will
provide new instrumental platform for closer equal
cooperation with Russian oil and gas companies thus
enabling service price stabilization and more clear,
predictable and comfortable market for fair companies.

Diversification of service. One of the key drivers for
geophysical market growth is the expansion of range
of services that are offered by geophysical companies
to oil and gas companies. In 2015 the number of
companies with coiled tubing (CT) service increased:
Kogalymneftegeofizika, Bashvzryvtekhnologii, TNG-
Group, Bashneftegeofizika, Yamalpromgeofizika,
Yamalpetroservice and Gazprom-Georesurs. Many
companies consider this business as the first step into
the market of up-to-date technologies for enhanced
oil recovery: hydraulic fracturing (HF) and multistage
hydraulic fracturing (MHF).

In contrast to geophysical market, 70% of HF market
is controlled by service companies from countries that
applied sanctions against Russian oil and gas industry.
If foreign companies simultaneously leave the market,
the impairment to the country would be a drop in oil
production by 25-30%.

Ministry of Energy and Ministry of Industry and
Trade claimed HF technologies and manufacturing
of corresponding equipment to be the most urgent
tasks in the list of top-priority directions of import
substitution. At present time government provides
support to Russian companies that develop HF service
and equipment manufacturing.

Entry of geophysical companies into HF, MHF and
CT market is promising due to the number of reasons:

Government will provide the most preferential
treatment for those companies that decided to enter
this market until lifting of sanctions. No one knows
what will happen after lifting of sanctions. That is why
itis necessary to hurry up.

The main source of information for effective
application of HF and MHF is geophysical methods (3D
seismic survey, vertical seismic profiling, positioning,
advanced mud logging, LW D, cross-dipole acoustics,
perforation, ecological and HF monitoring). This gives
the opportunity to provide more expensive integrated
turnkey services.

Ne3 (057) Cenrsiopn,/ September 2016 15

PROSPECTS



[TIEPCITEKTHBDI

Halliburton, Baker Hughes u Weatherford —
AKTHBHBIC YYACTHUKU 3TOI'O OU3HECA BO BCEM
MHPE U UHBECTUPYIOT 3HAYUTEIBHBIE CPEJICTBA B
PAa3BUTHE ITUX TEXHOJOTHI.

5. TIOTpEOGHOCTD B KAJIPAX MOKET OOECIICUNBATHCS
IIyTEM IIEPEXO/]A ONBITHBIX CHEITUATHUCTOB
U3 MHOCTPAHHBIX KOMIIAHUH, TOKUJAIOMNX
POCCUMUCKUHA PBIHOK. [TapK JEACTBYIOMIUX
B HACTOSIIIEE BpEMS (PJIOTOB MTHOCTPAHHBIX
KOMIIAaHUH B CPEJHEM UMeeT Bo3pacT 7—10 jieT.
Poccurickrie KOMITaHUH, OCHAIIIEHHBIE HOBOM
TEXHUKOH U ONBITHBIMU KAZAPAMU, ITOJIYIAIOT
KOHKYPEHTHBIE [IPEUMYIIECTBA B COUETAHUU C
rOCYAAPCTBEHHOM MOJJIEPKKON OTEYECTBEHHBIX
IIPOU3BOAUTENEN YCIIYT.

Poccurickuii cepsuc I'PIT, MTPIT, THKT
MNPEACTABIEH KOMIAHUSAMU, BXOASAIIUMH B
COCTAB HEPTAHBIX KOMITAHUH «CypryTHEQPTEras»,
«TarHEdTH» U POCHEPTH>. ITEpPBBIE 1BE KOMITAHUU
MOJIHOCTBIO 3AKPBIBAIOT CBOIO IOTPEOHOCTE B
cepBHCE COOCTBEHHBIMU Cyx0amMu. OO0 «TarpaC-
XONIUHT», KPOME OOCITYKUBAHUSA <IaTHEPTI>,
BBITIOJTHAET TAKXKE 3aKA3bI JPYTUX HE(PTETA30BbIX
KOMMNaHUM. B «(PocHE(DTH> COOCTBEHHBIE MOITHOCTH
MOKPBIBAIOT JINIIb TPETH MOTPEOHOCTEN KOMIIAHUH B
cepsuce I'PIT, MI'PIT.

Wrak, peiHok I'PIT, MTPIT, THKT pis
OTEYECTBEHHBIX I'€O(PU3NIECKUX KOMITAHUI
ABJIAETCSA IEPCIIEKTUBHBIM, 4 YCJIOBUSA BXO/14 HA
3TOT PBIHOK 6J1arONPUsTHBL OKHO BO3MOXHOCTEN
oneHuBaeTcs 25—30 mipa py6. rOJOBOX BBIPYYKHU 1
CPOKOM B 2—3 TO/1a IO OTMEHBI CAHKITUMN.

PBIHOK reo(pM3H9I€CKOro IPHOOPOCTPOCHH .
B 2015 roay Ha peIHKE IPUOOPHON IPOAYKIIUU
MOSIBUJIOCh MHOT'O OOPAa3110B HOBOM Xali-
TEK-TEXHUKU. CPeT HUX MOKHO OTMETUTD
MHOT'O3JIEKTPOAHYIO AMIIAPaTypPy HOKOBOTO
KapOTaKa, ATMAPATYPY KPOCC-AUTIONBHOIM AKYCTHUKU,
npubopsl LWD ¢ ruipaBiIndecKon TeIeMETPUER
(OAO «HII® Jeodusukar), npudopel LWD ¢
INEKTPOMATHUTHOM TEJIEMETPUEN, ATIIIAPATYPY
J1e(PEKTOCKOITNN MHOTOKOJIOHHBIX CKBAKWUH
(T'pynna komnanuii BHUHUTHC), HOBOE HOKOJIEHHE
NpHUO6OPOB C HEUTPOHHBIMU I'€HEPATOPAMH
NOBBIIEHHOT'O pecypca (PI'YIT BHMHA) u MHOTO
JPYyrou NpoAyKIMU. MOXKHO KOHCTATUPOBATH, YTO
MOTPEOGHOCTU CEPBUCHBIX KOMITAHUI B OOIACTH
I'MIC IOJTHOCTBIO O6ECTIEUHBAIOTCS IIPOJYKIIUEH
OTEYECTBEHHOI'O IPOU3BOJCTBA.

OJHOM U3 IPUMEYATEIbHBIX TCH/ICHIIUHI
reo(pU3NYECKOr'O PHIHKA SBJISCTCS CTAHOBJICHUE
UHTETPUPOBAHHBIX KOMIIAHUH, UMEIOIIUX B CBOEM
COCTABE CEPBUC, HAYKY M IPUOOPOCTPOECHUE.

C OHOM CTOPOHBI, TPUOOPOCTPOUTEILHBIE
KOMITAHHHU ITOJIKTIOYAIOTCS K CEPBUCHOMY GU3HECY,
C Ipyroif — CEpBUCHBIE KOMITAHHUU 0033aBO/ISITCS
CO6CTBEHHOM HAYKOW M IPUOOPOCTPOCHUEM. TAK,
rpyImna KOMIaHUH, Bxoaamux 3o BHMMIHC 13
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In 2015 HF, MHF and CT market volume is estimated
at 80—85 billion rubles with growth prospects up to
100-110 billion rubles in 2020. In physical terms, the
volume of HF operations increased by 1,6 times during
2010-2015 period, MHF volume increased by 5.5 times
during the same period. MHF market is expected to
grow from 650 wells in 2015 to 1900 wells by 2020.

HF, MHF services make a direct impact on production
rate that is why this market is stable and financially
reliable. Schlumberger, Halliburton, Baker Hughes and
Weatherford are the world’s most active companies
working in this business. They invest significant
funds in development of these technologies. Staffing
requirements may be filled by transfer of experienced
personnel from foreign companies that leave Russian
market. In foreign companies the average age of
existing fleets is 7-10 years. In this respect, Russian
companies equipped with new up-to-date machinery
and experienced personnel have a competitive edge
along with government support.

Russian HF, MHF and CT service is represented by
affiliated companies of oil companies Surgutneftegaz,
Tatneft and Rosneft. The first two companies fill the
need for service by its own forces. TagraS-Holding LLC
executes orders from other oil and gas companies
apart from servicing Tatneft. Only a third of Rosneft
needs for HF and MHF service are filled with its own
subsidiaries.

In conclusion, HF, MHF and CT market is a
promising sector for Russian geophysical companies,
the conditions of entry into a market are highly
convenient. Window of opportunities for market is
estimated at 25—30 billion rubles of the annual revenue
during 2—-3 years until lifting of sanctions.

Geophysical tools manufacturing market.
Many new hi-tech tools entered the market in 2015.
The tools included: multi-pole lateral logging tool,
cross-dipole acoustic tool, LWD tools with hydraulic
telemetering system (OJSC «Research and Production
Company Geofizika»), LWD tools with electro-
magnetic telemetering system, defect detection tool
for multi-string wells (Group of Companies VNIIGIS),
new generation of tools with neutron generator for a
long-term operation (Federal State Unitary Enterprise
VNIIA) and many other tools. It can be stated that
all needs for logging tools are filled with products
manufactured in Russia.

One of the notable tendencies of geophysical market
is the establishment of integrated companies that
compirise service, science and manufacturing. On
the one hand, tools manufacturers get involved into
service business, on the other hand, service companies
acquire its own science and manufacturing assets. For
instance, half of the 2.6 billion rubles of the annual
revenue of group of companies VNIIGIS comes from
providing services. ZAO Bashvzryvtekhnologii is also
positioned as a successful market player because apart
from development and manufacturing of perforation



2,6 MyIp[ py6. IOJIOBUHY I'OIOBOM BBIPYYKH TCIICPb
3apabaThIBAET HA OKA3aHUH CEPBUCHBIX YCJIYT.

3A0 «BamB3PBIBTEXHOIOTUH», TIOMUMO PA3PA60TKHU
U CEPUITHOTO TPOU3BOICTBA NEPPOPALTMOHHON
TEXHHUKH, IIO3ULTUOHUPYETCS TAK XKE KAK YCIIEITHBINA
UT'POK CEPBUCHOI'O PHIHKA, BLIITOJIHAIOMINHI HE TOJIBKO
mupokuii criekTp I'MC, Ho Taxske ycnyru ¢ 'HKT, a

B riepcniekruse v I'PIT, MI'PIT. OcHOBHOI B Poccun
TIPOU3BOAUTEIb TEPMOOAPOCTONKON CKBAXKUHHOMU
anmaparypsl OO0 «Hedrerazreopusnka»

YCIIENTHO OKA3bIBA€T BBICOKOTEXHOJIOTUYHbIE
ycayru 1o IMK, C\O kaporaxy u gpyrum I'MIC.
Kpynnennime cepBucHble KOMIaHuU «HI-I'pynr,
«bamHedTereopusnka», 'a3mpom reopecype,
«Pocreosorus» ¥ Jpyrue Co3/iatoT U pa3BUBaIOT
COOCTBEHHBIE HAYYHBIE U TIPHOOPOCTPOUTEBHBIE
LEHTPBL.

B reodpusnueckoM npubopoctpoeHuu ¢ 2014 roga
HA4aT 3KCIIEPHUMEHT 110 OLIEHKE BO3MOXHOCTEMN
HOBBIX (DOPM NOAAEPKKHA MHHOBAITMOHHONU
JEATEIbHOCTUA CO CTOPOHBI rocyzapcTsa. Ilpu
Munnpome Pb co3gaHn B BAKOPTOCTAHE NIEPBBIH
Y CAMBIN KPYITHBINA B PO reo(prusnyecKkuii KIactep
«KBanT> (I'K «<KBaHT»). B KJ1acTep Bouu
40 KOMITAaHUM MAJIOr'O, CPEAHETO U KPYITHOT'O
OU3HECA C CYMMApPHOM BBIPYYKOI B 2015 rony
25 mupp, py6. Komnannu I'K «KBaHT» 06€CTIEYNBAIOT
40% noTpebHOCTEN PhIHKA PO B re0(hU3nIeCcKkomn
anmnaparype u o60opyoBaHuU U 20% CEPBUCHOIO
PBIHKA. B paMKax pa3/JIM4YHBIX F'OCYAAPCTBEHHBIX
nporpamm umnoprosdamenienusa 'K «<Ksant»
Y4YACTBYET B PA3PaOOTKE XAU-TEK-TEXHUKHU 1711 LWD,
TpH3, I'PI1, MI'PIT, MonuTopuHra KMH u npyrux
33/1a4. B 9aCTHOCTH, B KIACTEPE CO3/1aHA COBMECTHO
¢ 6es1opycckumu rapraepamu komnanus CITTEK
10 COOPKE U NPOU3BOJCTBY B Y(he O60PYAOBAHUSA
I'PITu T'HKT, (popMuUpyeETCSI CEPBUCHAS KOMITAHUS C
IIPUMEHEHUEM ITOM TEXHUKU.

B 3axodeHne OTMETUM, YTO B YCIIOBUAX MAJIEHUSA
LIEH HAa HEPTD U I'a3, MUPOBOT'O SHEPIETUYECKOT'O
KPU3HCa, HECTAOUIBHOI'O KypCa pyoIIsi pOCCUICKAS
reo(pu3MKa HE TOIBKO NIPOAOCIIKIIA B 2015 rony
MOCTYIATEIBHOE PA3BUTUE, HO U IOCTUIVIA PAJIA
YCIIEXOB CTPATETUYECKOI'O XapaAKTEPA. 3AMETHYIO
TIOJIOKUTEJIBHYIO POJIb B 3TOM CBIT'PAIA CAHKIIAHN
CHIA 1 EC, 2 TakKe KOHTPCAHKIIUH CO CTOPOHBI PP
(MMIIOPTO3aMEIICHUE).

Be1BOABI. POCcuiicKkas reo(pu3rnKa BOCCTAHOBUIIA
CBOM CTATYC B TPOUKE MUPOBBIX JIMJICPOB I10
passutuio reopusuku: CIIA, Poccus u Kurai.
YIrp0o32a NOIOIIEHNA 9TOU BBICOKOTEXHOJIOT NYHOM
WHYCTPHHU 3a1a7i0M Ui BOCTOKOM
JIMKBUJJUPOBAHA.

bavxkanmmmu 3aa9aMu pa3BUTUA OTEYECTBEHHOIO
reo(PU3NIECKOIO CEPBUCA ABJIAIOTCA BO3BPAT
yTpadeHHBIX To3uLni 1o I'MC Ha poccumcKoM
menbde, ocsoeHue cepsuca MI'PII-THKT u
BO3BPAIllCHUE HA MUPOBOM CEPBUCHBINA PHIHOK.

PROSPECTS

tools it performs a wide range of logging and coiled
tubing services with HF and MHF service in prospect.
Neftegazgeofizika LLC, the main manufacturer of
thermopressure-resistant well tools, performs high-
tech services on magnetic resonance logging, carbon-
dioxide logging and other methods. The largest
service companies TNG-Group, Bashneftegeofizika,
Gazprom-Georesurs, Rosgeologiya and other
companies create and develop its own research and
tool manufacturing centers.

New experiment on the evaluation of new forms of
government support of innovative activity has been
started in 2014 in geophysical tools manufacturing
market. Ministry of Industry in Republic of
Bashkortostan supported the first largest geophysical
cluster «<Kvant» (Group of Companies «Kvant»). This
cluster includes 40 small, medium-sized and large
businesses with the overall revenue of 25 billion rubles
in 2015. Kvant companies provide 40% of Russian
market needs for geophysical tools and equipment
and 20% of service market. In terms of different
government import substitution programs Group of
Companies Kvant develops hi-tech machinery for
LWD, unconventional resources, HF, MHF, recovery
factor monitoring and other tasks. In particular, in
cooperation with Belorussian partners Group of
Companies Kvant created CITTEK company that
provides manufacturing and assembly of equipment
for HF and CT in Ufa. It is planned to create new service
company that will use this equipment.

In conclusion it should be noted that under
conditions of oil and gas prices downturn, world
energy crisis and ruble weakening in 2015, Russian
geophysical market carried on progressive growth and
reached several strategic achievements. Sanctions from
USA and EU as well as counter-sanctions from Russia
(import substitution) played a positive role in this
SuCCess.

Conclusions. Russian geophysical market recovered
its status in the three leaders of geophysical market:
USA, Russia and China. The threat of intervention
of western or eastern companies into this high-tech
industry is eliminated.

Short-term development objectives for Russian
geophysical service are: recovery of previous positions
at Russian offshore industry, development of MHF-CT
service and return to the world service market. @
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[TEPCITEKTHBDI

DKOHOMMKA, TIOJIMTHUKA, TEXHOJIOTH...
Economics, Politics, Technologies...

B MmockoBckoM «DkcnouenTpe» Ha KpacHor I[Ipecue
B anperie 2016 roga ripoxoawt [ HarmoHaIbHBIA
HedTEra3oBbd PopyM. OCHOBHAA TPOOIEMATHUKA
MEPONPUATHUSA ObL1a CDOPMYIUPOBAHA B
NPUBETCTBEHHOM CJIOBE MIPEICENATENSA IIPABUTEIBCTBA
P® [I.A. MenBeeBa: «AKTyaIbHBIE 325a491 B OOJIACTH
UMIIOPTO3AMEIICHU I, HOBBINNICHUE MTHBECTUITMOHHOU
NPUBJIEKATETIBHOCTH POCCUUCKOTO TOIIJIMBHO-
SHEPIETUYECKOTIO KOMILJIEKCA, BHEIPEHNE COBPEMEHHBIX
TEXHOJIOT'UI, COBEPIIEHCTBOBAHUE SHEPTETUUECKON
UH(PPACTPYKTYPHI>.

Ilepen y9aCTHUKAMU OJHOM U3 KJIIOYEBBIX AUCKYCCUT
OBLJI HOCTABJICH BOIPOC: <Kakmue BbI BUIUTE
OCHOBHBIE (DAKTOPHI, BIHUAIOIIHE CETOTHA HA
Pa3BHTHE MUPOBOH HE(DTAHOM OTPACTH, HA OATIAHC
CIIPOCA M1 IIPEAJIOKEHHU A HA MHPOBOM PBIHKE
YIJIEBOZOPOAOB?»

Bom mnenus KomMnemenmmoLx IKCNEePMos.

Apxagui JBOPKOBHMY, 3aMeCTUTEND IIPEACERATEN
npaBUTENbLCTBA PO: «C MOEH TOUKU 3PEHUS, ITO TPU
caenyomux gaxkropa. Ileppoe — 06111as1 SKOHOMHUYECKAS
CUTYalUsA B MUPE. MBI CETOAHS OOCYK/IaEM
MHOJIUTHYECKYIO CUTYAIUIO U UT'DY HA PBIHKAX, OTHAKO
(PYHAAMEHTANBHBIMU (PAKTOPAMHU OCTAIOTCS CIIPOC
U NIPEJJIOKEHNE, KOTOPBIE 3ABUCAT OT TEMIIOB POCTA
3KOHOMHUKH, OT TOT'O, KAK PA3BUBAIOTCS OT/IE/IbHbBIE
PETHOHBI MUPA. B TOCIeAHNE rOABL, HECMOTPA HA TO
YTO IOCTEINICHHBIN BbIXO/ M3 KPU3UCHBIX CUTYALIUHI B
Pa3HBIX CTPAHAX NPOJOJIKAETCS, TEMITBI POCTA OCTAIOTCA
CYILIECTBEHHO HUXKE, YEM OHH OBLIIU B IPEMIECTBYIOIINE
JECATHUIIETHS. DTO OIPAHUYMUBAET CIIPOC HA
3HEpreTUudYeCcKue pecypcel Ha
Pa3BUTHE MHPOBOU 3HEPIETUYECKOMN
OTPACIN OKA3BIBAET BIUAHUE TAKKE
MOJIMTHKA 9HEPrO3(P(PEKTUBHOCTH,
KOTOPas MPOBOJWIIACH NPAKTUYECKNA
BO BCEX BEAYIIUX CTPAHAX B IIEPHO],
BBICOKMX IIEH Hd SHEPIOPECYPCHL.
OHa CyLIECTBEHHO OI'PAHNYIIIA
CIIPOC Ha yI71eBOA0poAbl. KoHeuHo,
OTYACTHU CKA3AJIACh U TIOJTUTUKA
epPexo/ia Ha BO3OOHOBIISAEMBbIE
UCTOYHUKU SHEPTUM.

Bropori BaxxHeHmui (pakrop —
TEXHOJIOIMYECKAA ITIOJIUTUKA
OTHAENbHBIX CTPAH ¥ KOMIIAHUIA,
MIPOPBIBBI B TEXHOJIOTUAX. C OHON
CTOPOHBI, OHU BEAYT K YACTUYHOMY 3AMEMEHUIO
YIJIEBOAOPOAOB HOBLIMU UCTOYHUKAMM S3HEPTUN. DTO
MPOUCXOAUT MEJJIEHHO, HO TEM HE MEHEE IIPOUCXOMNT.

C IpyTro¥ CTOPOHBI, CHIKAIOTCS. U3[IEPKKH JJOOBIYU
YIJIEBOJIOPOJIOB, TTOABJIAIOTCA TEXHOJIOI MU, KOTOPBIE
MO3BOJISAIOT C 60JIe€ HU3KHUMU 32TPATAMU JIOOBIBATh U
HEPTD, U I'd3. DTO BEJET K UBMEHEHHIO PABHOBECHBIX 1IEH,
4 3HAYUT, CUTYAIlMU HA PBIHKAX B [IEJIOM.
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MonuTnkKa oTAeNbHbIX FOCYAAPCTB,
B 4aCTW Noaaep>XKKn Npon3BOACTBa
B COOCTBEHHbIX CTPaHax MHOrAa
3KOHOMMYECKU HEI(PPEKTUBHLIMM
cnocobamu, BeAeT K U3SMEeHEHUIo
©anaHca Ha pbiHKe Hed T 1 rasa.

Various government policies,
domestic production support which
is sometimes cost-inefficient cause a
shift in oil and gas market balance.

In April 2016, the Expocentre in Krasnaya Presnya
(Moscow) housed the III National Oil and Gas Forum.
The main agenda of the event was defined in the
opening speech delivered by D.A. Medvedey, the
Chairman of the Russian Federation Government,
and included “Priority issues of import substitution,
enhancing investment prospects of the Russian
fuel and energy industry, implementation of state-
of-the-art technologies and energy infrastructure
improvement”.

The members of one of the key discussions were asked
to answer the following question: “What would you
call the major driving factors for the global oil
industry and for the balance between supply and
demand in the world hydrocarbons market?”

Here are the opinions given by competent experts.

Arkadiy DVORKOVICH, Deputy Chairman of
the Russian Federation Government: As I see it, there
are three major factors. First, it is the overall global
economic environment. While today we are discussing
the political situation and market strategies, the
demand and supply remain the fundamental factors
which depend on the rate of economic growth and
the course of development taken in different regions.
Over the recent years, in spite of the continuing crisis
recovery in various countries, the rates of growth have
still been much lower than they used to be during
the previous decades. This holds down the demand
for energy resources. The development of the global
energy industry is also under the influence of the
energy efficiency policy which was implemented
by most of the advanced
countries in the period
of high prices for energy
resources. Such policy has
dampened to a significant
extent the demand for
hydrocarbons. No doubt,
another contribution has
been made by the policy
of transition to renewable
€Nergy resources.

The second major factor
is the policies pursued
by certain countries and
companies in relation to
new technologies and
breakthrough technologies. On the one hand, such
policies result in hydrocarbons being partially replaced
with new sources of energy. Although slow, this process
keeps going. On the other hand, there is a reduction in
hydrocarbons production costs with new technologies
ensuring cost-effective decisions for producing both
oil and gas. Consequently, this changes the equilibrium
price and, in general, the market situation.



51 OB HE OCTABJIAN B CTOPOHE U NOJIMTUYECKUH
(axTop. [IONMUTUKA OT/IE/IbHBIX TOCYAPCTB B YACTH
JIUBEPCUPUKAIINN UCTOYHUKOB 9HEPTOHOCUTEIIEH,

B YACTH HOJJICPKKU IPOU3BOACTBA B COOCTBEHHBIX
CTPaHaX UHOT/A S3KOHOMUYECKU HEA(P(PEKTHBHBIMU
CIIOCO6AMH, CO3/IAIOMUMHU JOITOJTHUTEIBHBIE 3ATPATHI
JULSL IOTPEOUTENEH, BEET K UBMECHCHHUIO 6A7TAHCA HA

PBIHKE HE(PTHU U ra3a. M 3[1eCb cUTyalus, C HAIIEH TOYKHU
3PEHUSL, HEJOCTATOYHO Npo3padHa. He Bcs nuHpopmanys
NPENOCTABIIETCA IOTPEOUTENSIM, U TAKOE UCKAXKEHUE HA

PBIHKE HEOOXOAMMO MUHUMU3HUPOBATH.

Barur AJIEKITEPOB, 1pe3uieHT KOMIIAHUU
JIYKOMJI»: <5l cumTato, 4To AEUCTByeT psijl (PAKTOPOB.
DTO TEXHOJIOTMYECKUH IPOPBIB. DTO IIEPEMEILIECHUE
LIEHTPOB IPOU3BOACTBA HE(PTH B HOBBbIE PETUOHDI
— B PETHOHBI TOTPEOIEHN, B TOM uncie B CIIIA.

DTO CTeYEHUE PALA HECOUYETAEMBIX MO3ULINHI, KOIZa

TMOJIUTUYECKUE COOBITHS B HCpCI/IILCKOM 3aJIMBC, KOTOPBIC

PaHbIIC BBI3bIBAJIN POCT LICH HA HCq)Tb, CCroaH,

HAIIPOTHUB, OKA3BIBAIOT BJIMAHUC HA TO, YTO OTAC/IbHBIC

CTPAaHBbl HAPAIUBAIOT OO’BEMBI IPOU3BOCTBA, YTOOBI
HOKPBITh JE(PUITUT OIO/IKETA U ITOJIYYUTh CPEACTBA,

HEOOXOANMBIE, KPOME BCETO IIPOYETo, HA TPHOGPETEHNE

BOOPYKECHHID».

Anexcannp HNIOXMWH, npe3unaeHT PCIIIT: «Kak
A TIOHHUMAlO, BCE CXOOATCA HA TOM, YTO OCHOBHBIX
(HaKTOPOB TPHU. DTO, OE3yCIOBHO, I'€ONOIUTUKA. DTO,
KOHEYHO K€, 9KOHOMHUYECKHE IPUYINHBL — CIIPOC 1
npezoxeHue. Korma Mbl TOBOPUM, YTO PABHOBECHAS
[I€EHA Ha HE(PTH IIPH HBIHENTHEM COCTOAHHUHN MU POBOM

3SKOHOMUKH IOKHA 661Th 60—70 01I1aPOB 32 6APPETTh,

TO 3TO, HABEPHOE, BCE-TAKU HEPABHOBECHA 11€HA. MBI
TOYHO HE 3HAEM, KaK ITOBEJIET ce6s1 SKOHOMUKA KuTas,
KOTOpPAst AEMOHCTPUPYET ITOKA3ATEIIH, XYIIUE, YEM
IIPOrHO3UPOBAJIOCH €IIIE HEJJABHO.
ITonTopa roga Ha3a IUAEPhI

Nor would I disregard the political factor. Various
government policies, including those in relation to
energy diversification or domestic production support
which is sometimes cost-inefficient and involves
additional expenses for consumers, cause a shift in oil
and gas market balance. We don’t think this situation
is transparent enough. Consumers are given only
partial information; such misrepresentation should be
reduced to minimum.

Vagit ALEKPEROYV, CEO, LUKOIL: Ican see
a number of factors. First is the breakthrough in
technologies. Second is the transfer of oil production
centres to new regions, in particular, to consuming
regions, including in the USA. Third is a combination
of incompatible circumstances, with political events
in the Persian Gulf which used to cause increase in
oil price having today the opposite effect and making
certain countries scale up production in order to cover
the budget deficit and raise funds required, inter alia,
for arms procurement.

Aleksandr SHOKHIN, President, RSPP: As I see it,
everybody agrees that there are three major factors.
One of them is, no doubt, geopolitics. Another factor
is sure to be connected with economic situation, the
demand and supply balance. Although we say that
the equilibrium oil price in view of the current global
economic situation should be 60 to 70 dollars per
barrel, it is unlikely to be the true equilibrium price.
We don’t know exactly what is going to happen at the
Chinese market whose performances are not as high
as they have been recently forecast. Eighteen months
ago the leaders of G20 agreed that the rate of the global
economic growth would be plus two percentage points
per annum as compared to the existing trend. Today
it is obvious that no
such dynamics is being

PROSPECTS

«IBAJIATKI» JJOTOBOPHUIIUCH O

TOM, YTO ITTOOATbHAS SKOHOMHKA

OyJET paCTH TEMITAMHU IIJIIOC
J1BA IIPOLIEHTHBIX ITYHKTA I10
OTHOIIEHUIO K CIIO’KHBIIEMYCS
TPEHAY eXeroaHo. Ho

YK€ OYEBUHO, YTO ITOM
JUHAMUKHU HeT. CTasio ObITh, U
JOTIOJIHUTEILHOTO CIIPOCA HA
He(Tb HE OYACT, IPUTOM UTO
y2K€ HAOJIIO1A€TCsI U3OBITOK
NPEJIOKEHHNA, U1, BO3MOXKHO, B

3TOM rofty 6yzieT 3a(pUKCHPOBAHO

32TOBAPUBAHHUE.
U, 6€3yCIIOBHO, BIUSIOT
TEXHOJIOTMYECKHUE (PAKTOPBL:

BnusioT TexHonornyeckue pakTopsbl:
3HeproaeKTUBHOCTb, yXo4 OT
yrneBOAOPOAHON 3KOHOMMKM KakK
LONrOCPOYHbBIN TPEHA, TEXHONIOrNYeckme
NPOPbIBbI, KOTOPbIE NPUBENU K TOMY,
YTO HEKOTOpbIE CTPaHbl U3 UMMNOPTEPOB
npeBpaTUINCG B 3KCMNOPTEPOB
yrnesoAopooB.

Also technology factors: energy efficiency,
shifting away from hydrocarbon-based
economy as a long-term trend, and
technological breakthroughs which have
already turned some countries from
importers into exporters of hydrocarbons.

observed. Therefore,
there will be no
additional oil demand
with the oversupply
already in place and
potential overstock to
be expected this year.
There are also
technology factors:
energy efficiency,
shifting away from
hydrocarbon-based
economy as a long-term
trend, and technological
breakthroughs which
have already turned

3HEProaPPEKTUBHOCTD, yXO/ OT
YIJIEBOIOPOIHOIM S3KOHOMUKH KAK
JIOITOCPOYHBIN TPEH], TEXHOJIOTUYECKUE IPOPDIBBI,
KOTOPBIE IPUBETIU K TOMY, YTO HEKOTOPBIE CTPAHBI
U3 UMIIOPTEPOB IIPEBPATUINCH B IKCIIOPTEPOB
yITIEBOAOPOJOB — CoeHEHHBIE HIITaThl B TOM YHCIIE.

DTOT (PAKTOP AOITOUT'PAIONIIA, OH GY/IET YCUIUBATH CBOE

BJIMSTHUE HA CUTYALIHIO HA PBIHKE YIVIEBOLOPOAOB».
Anexcannap KOPCHUK, npe3ueHT U IIPEACENATEND
npasnenus AHK «bamHed1b»: «[Jo MoeMy MHEHHIO,

some countries from
importers into exporters
of hydrocarbons — for example, the United States. This
is a long-run factor and its impact on the hydrocarbons
market will continue to grow.

Aleksandr KORSIK, CEO and Chairman of
the Management Board, Bashneft Joint-Stock Oil
Company: I believe that the first factor is the shale oil
in the USA. Another factor, which we currently give
little thought to, is electric automobiles. This factor
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MHEPBBIN (PAKTOP — 3TO CIAHIIEBASI HEPTh
CoenuneHHbIX [ITaTOB. BrOpoii (pakTop, 0 KOTOPOM
MBI [TIOKA HE OYEHDb CHUJIBHO 33/IyMBIBAEMCS, — ITO
NEKTPOMOOMIIN. DTOT (PAKTOP MOXKET CBHITPATh

B COBEPIIEHHO HEOKUJAHHBIN MOMEHT, XOTS BCE
PacyYeTH TOBOPAT O TOM, UTO 3TO IPOUZOHJIET €1IIe
HE CKOPO, Y MEHS €CTB ONPE/ICIEHHBIE OITACEHUSL.

W TpeTtutt pakTOp — 3TO NOMUTUKA. MHE KaXKETCH,
4TO Y HEKOTOPBIX CTPAH HAOIIOAAETCSA TOTOBHOCTD
JIa2K€ TIOTEPATH CBOU JIEHBI'H, JIUIIb ObI COCE/Y CTAJIO
XYIKE»,

Anexcanap HOBAK, MUHUCTD 3HepreTuku PO: «<Eciu
0600IIUTH, TO 3TO NOJUTHYECKUH (DAKTOP, ITO NEPEXO]
Ha HOBBIE IPOPBIBHBIE TEXHOJIOT MY, UHBECTULIMOHHBIE
PEIIEHU ], COBPEMEHHBIE HOBBIE CIIOCOOBI IOOBIYH
HEMTU U NOTPEOIEHUA SHEPTUU B MUPE, TOBBIIIIEHUE
3HEProaPOEKTUBHOCTHU. 1 TpeTU (PAKTOP — 3TO POCT
3KOHOMMKH HJIH €T0 3AMEAJIEHUE — TO, YTO CEPHE3HO
BJIMAET HA 6ATIAHC CIPOCA U IPEAJIOKEHH A HA PBIHKE
HEPTU U SHEPTETUUECKUX PECYPCOB».

Opuy HAPPAHUK, nipeacenaTesb COBETA
Co1032 HE(PTEra30NPOMBIIIIIEHHUKOB Poccuu: «3a
HOCJIEJHUE NATh-CEMb JIET IPOU3ONLIA KOPEHHBIE
U3MEHEHHA B MUPOBOM 3HEPIeTUKE. MOXHO
YTBEPKIATD, YTO OOHOBHUJIACH SHEPTETUUECKASA KAPTA
MHUpa. [IpUYHHBL: HOBBIE TEXHOJIOI'MYECKUE ITPOPBIBHI,
paguKanbHOE TEXHUYECKOE COBEPIIEHCTBOBAHHUE BO
BCEX HAMIPABJIEHUAX, PACITUPEHUE PECYPCHOM OA3bL.
HanomHI0, yTO B Hayajie 2000-X MeX/IyHApOJHbIC
3HEPIETUYECKHE ATEHTCTBA IPOTrHO3UPOBAIN
BO3MOKHOCTD ITMKA JJOOBIYH, 4 3ATEM €€ ITOCJIEAYIOIETO
CI1a/1a 1O NPUYHUHE HEXBATKU PECYPCOB. OFHAKO IIEPEXO]
HA HOBBIE TEXHOJIOTUH OIIPOBEPT 3TU IMIPOIHO3HL.

Bo306HOBIAEMBIE HICTOYHUKU SHEPTHUH, B KOTOPBIE
JIET IIATHAAATD HA3a/, 1 IMYHO HE JI0 KOHIIA BEPHII,
CETO[HA B 3HEPIrETUYECKOM banaHce ['epManumn
cocTaBndgioT 28%, a CIIIA — 17%. Habaropaetcs
PAaIUKAIBHOE ITOBBIIIEHUE SHEPTO3I(PPEKTUBHOCTU BO
BCEX €€ NPOABIEHUAX. [IPOUCXOIUT YCUJIEHHUE I'Aa30BOT'O
(aKTOopa, ANEKTPUPHUKALIYA ABTOTPAHCIIOPTA — XOTS ITO
€IIl€ HE IIOBAJIbHBIN IIPOLIECC, HO BCE €TO IIPEATEYHN YIKE
€CTb. B NEpCIIEKTUBE — UCTIOIb30BAHUE T'A30TUPATOB.
Anonus yxe B 2018 rogy IaHUPyeET 3aHUMATBCS UX
IIPOMBIIIJIEHHOM TOOBIYCH.

CIIIA MeHee YeM 34 JECATUIIETUE U3 KPYITHEHIIIETO
UMIIOPTEPA YIVIEBOAOPOAOB CTAINU U3OBITOYHON I10
YITIEBOJOPOAHBIM PECYpcaM CTpaHou. Kuran, HeB3upas
HA IIPOTHO3bI HA CHUKEHUE TMHAMUKY PA3BUTHA, CTAJI U
OCTAETCA KPYIHENIINM ITOTPEOGUTEIEM SHEPTOPECYPCOB.

I'maBHBIE NPU3HAKHM CETOIHSAIIHETO JIHS — U30BITOK
MNPEJIOKEHUA YITIEBOJOPOOB, IIPEBPAIIECHUE
PBIHKA IPO/ABIIA B PHIHOK IOKYIATEJIA, U3MEHEHNE
PECYPCHO-CBIPHEBOU IOMUHAHTBI HA TEXHOJIOTMYECKHU-
WHHOBAIIMOHHYIO. OOPA3HO BBIPAXKAACH, KAK Oy TO
JIBA IIOJII0OCA IIOMEHSIIUCh MECTaMU — CEBEPHBINA
U FOXHBIN. BCcero 3a naTb-CEMb JIET IPOUZOLIIN
TEKTOHUYECKUE NU3MEHEHM . MU BCTYIINJI B HOBBIH ITUKJI
3KOHOMUYECKOT'O PA3ZBUTHUS.

o mamepuanam Il HayoHansH020 Hegpmeza3oeo2o popyma

AHAnumuuecKas 2pynna icypHana
Bpemsa konmrodbumza»
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dakTop, 0 KOTOPOM MbI
rMoka He O4eHb CUNbHO
3agyMbiBaemMcsl, —

3TO aneKTpomMobunn.

Factor, which we currently
give little thought to,
is electric automobiles.

may pop up suddenly
against all expectations
and calculations and
although it is not thought
to happen soon, I still
have some fears. A third
factor is politics. It seems
to me that some countries
are ready to suffer

losses provided their
neighbours suffer too.

Aleksandr NOVAK, Minister of Energy of the
Russian Federation: To cut a long story short, these
are the political factor, the implementation of new
breakthrough technologies, investment solutions,
cutting-edge methods of oil production and energy
consumption worldwide, and energy-efficiency
measures. Another factor is economic growth or
economic slowdown both of which have a significant
impact on the demand and supply balance at the oil
and energy resources market.

Yury SHAFRANIK, Council Chairman, Union of
Oil & Gas Producers of Russia: Over the recent 57
years we have seen profound changes in the global
power industry. The energy world map can be claimed
to have been updated. The reasons are the new
breakthrough technologies, dramatic technological
progress covering all aspects, and expansion of
the resource base. Let me remind you that in the
early noughties international energy agencies made
forecasts for a potential production peak with its
subsequent decline on the account of insufficient
resources. However, the implementation of new
technologies has proved such forecasts to be wrong.

Renewable energy resources which I'was skeptical
about some fifteen years ago represent 28% of the
current energy balance in Germany and 17% in the
USA. Energy efficiency is increasing in all of its aspects.
Gas and electric vehicles continue to gain ground
and while it is far from being a universal process, its
predecessors are obvious. The usage of gas hydrates
is another prospect. Japan is planning to start their
commercial production as early as in 2018.

The USA over less than a decade have turned
from a major importer of hydrocarbons into a
country with surplus hydrocarbon resources. China,
notwithstanding the forecasts for a slowdown in the
growth dynamics, has become and remains the largest
consumer of energy resources.

Today the main tendency is the oversupply of
hydrocarbons, the transformation of a seller’s market
into a buyer’s market, and the shift in priorities
from the focus on resources and raw materials to
technologies and innovations. Figuratively speaking,
itis as if two poles, the North Pole and the South
Pole, have swapped places. And it has taken only five
to seven years for such tectonic changes to occur.

The world has entered into a new cycle of economic
development.

Based on the 11l National Oil and Gas Forum

Analysis Team of the Coiled Tubing Times Journal
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Nou CO, ans npakTu4ecKkoro NPUMeHeHnA
Halu ras - 370 He MpOoCTO MOMEKY/bl

Yrobe! yadate Donslue o ToM,

Kake NpernMyLllecTea MOXET [03Tb
npakTUudecknii oneiT akcnepTtoe Praxair,
NOCEeTUTE Hall calT www.praxair.ru
N CBAXWTECE C HALWKMK
cneunanucTamu

8-800-200-68-58
E-mail: sales_russia@praxair.com

TenedoH: +7(495)734-86-86

Kopnopauws Praxair BXogut B TPOWKY BEAYLLNX
MMPOBbLIX KOMMNaHWIA NO NPOW3BOACTBY WWPOKOrD
CneKkTpa TeXHWYEeCKUX ra3os (KMCnopos, a3oT, aproH,
YINEeKUCnoTa, rasoBsbie CMecK 1 Op.) W OKa3aHMio
CONYTCTBYOLWMX YCNYr, CBA3AHHBLIX

C TPaHCNOPTUPOBKOW razoB U WX MPUMEHEHUEM

Ha NpPoM3BOACTRE.

Ywe bonee 30 net Praxair npegocraenseTt ycnyru,
CBA3aHHble C NOBbILLEeHWeM HediTeoTaaum,
rapopaspeiBOM NNacTa, HarHeTaHem pacTBOpoOB
B CKBEDKWUHY.

Bnarogapsa komnnekcHomMy noaxony Praxair
BBICTYNAET YHUBEDCANbHBIM NEapTHEPOM ONA CBOKUX
3aKa34uKoB B BONpPOCaxX ONTUMMW3aLIUM
nponaeogcTea HEEbTIr"I W raaa.

YHUKanbHble MeToAbl NOBLIWEHUA

HecdbTeoTAaYM M ra3ooTaaym NnacTos
npu nomouwu N,u CO,.

Making our planet more productive




YPANCNELIAPMATYPA

KOMMAHNA «YPANICNELAPMATYPA» PASPABATBIBAET
N NMPON3BOANT OBOPYOOBAHWE [J1A TP N THKT:

APMATYPA ONA NPOBEQEHWA PN HA 70 MNa W 105 MNa

HOMMNEKTHOCTE APMATYPbI ONA TPN:
« dnaxey ¢ peasboi HKT (nog BPC)

« 3aneumKa wwbepras 3MC PN

+ HATYLWKA NepexoaHan

+ repMeTM3aTop yCTeesoi MY

O6GopygoBaHWe NPOMIBOAWTCA
Ha COBpPEMEHHbIX CTaHHAaX C

YNy, obecnevyMBanlmx
BLICOKOE HAYeCTBO
NpoaYKUHH.

WKWBEPHBIE 3AABUMHKA 3MC PN — Homnanua “YPANCNEUAPMATYPA® pazpaboTana 3agsHiHM

. 3MC 65x70 MMa; Tina 3MC ¢ yqeTom cnewdmkn paboTel npu NP

. 3MC 65x105 Mfa;

- 3MC 80x70 MNa; — lapaHTvpoBaHHas HapaboTHa 338K 33 0OHY onepaLMo
- 3MC 80x105 MNz; coctagnret 1200 ToHH nponaxTa

. 3MC 100x70 Mna;

- 3MC 100x105 Mra; — LlenbHoKoBaHbIA KOPNYC 3aABMHHKA 06ECNeYMBaeT BLICOKYID

HaOemHOCTL M YA06CTBO NPKW IHCNNYaTALMM

Hartywka nepexogHan Harywxa nogeecHan
dpnanuesan nog HHKT 73, 89, 114

yenbHOMETANNWYeCHMIA
L=2000mmM

r Nybpukartop ¢pnaHuessii
—

DnaHLbl NepexogHble
nog peasby HHT ’ ?ﬁemcmuna
u nog BPC

MaHmeTs gna
repMeTH3aTopa
ycTesoro nog
HHT 73, 89, 114

FepMeTH3aTOp yCTLEBOW

TY c apMMpoBaHHO#M

MaHMeToi nog HHT ‘
73,89,114

p 3anacHbie 4acTv ana
. - li peMoHTa WwHbepHbix
' 3apewmed nocne MPN

EbIcTpopasbeMHbie
coeguHenna GPC

KOMMAHMA “YPANCNEUAPMATYPA" NPEQOCTABNAET YCNYIU
No APEHAE YCTbEBOW APMATYPbI 1A PN

454082, r YenabuHcK, yn. TRoOWUKWIA TpaKT, 74

Ten. otaena npogaw: +7 (351) 729-90-49
e-mail: info@uralsa?4.ru

www.uralsa74.ru




Fidmash.

KAYECTBO
U HAOEXHOCTD

FeHepanbHbIN cnoHcop 17-n MexxayHapoaHon
Hay4YHO-NpaKTn4eckon KoHpepeHUUN
«KonTioOuHrosbie TexHonorum, NP,
BHYTPUCKBa)KMHHbIE PaboTbI»




[TEPCITEKTHBDI

NoaobeMHan yCTaHOBKA C BEPXHUM
rvapasnuyecKum nNpyvBoAoM AJifi pEMOHTa
HedTerazoBbIX CKBaXKMH, a TaKOKe
OypeHMs Ha MEeCTOPOXKICHMNX TBePAbIX
NnoJie3HbIX ucKonaembix ot MFpynnosi DU

IMoTpedurenbckas KoHpepeHnus «byposoe
ob6opynoanue I'pyrmbst PH /> cOCTOSIIACH
25 asrycra 2016 roga B Bure6cke, B KOHGDEPEHII-
3ase orens «JIyuécar.

VCTaHOBKA C BEPXHUM TH/IPABIUYECKHUM
MIPUBOJIOM JIJIs PEMOHTA HE(PTETA30BLIX
CKBaKIH, 4 TAKXKE OYPEHUS HA MECTOPOXKAECHUSAX
TBEPABIX MOJE3HBIX UCKOIMAEMBIX — 3TO HOBOE
MNEPCHEKTUBHOE HAMIPABJICHUE JEATEIBHOCTHA
I'pyner OM/I.

I'pynma @M XOpOoLIo U3BECTHA B KAYECTBE
BEJYIIETO IPOU3BOAUTEIISI OOOPYIOBAHUSA 11
BBICOKOTEXHOJIOTMYHOT'O HE(PTETA30BOI'O CEPBUCA.

OKOJIO IIATH JIET HA34/1 K HATIPABJIECHUAM
JEATENBHOCTH ['PyINBI, CTABIIUM YXKE
MIPUBBIYHBIMH, JOOABHUJIMCh HOBBIE — OOOPYIOBAHHE
JUIst 6yPEHMS U3 TOPHBIX BBIPAOOTOK U JIJIS
re0JIOropPa3BEeLOYHOIO MAXTHOI'O KOJIOHKOBOI'O
OypeHus.

Cnenuanuctol I'pynmnst U 1pogoKaoT
OCBaMBATh B IIPOU3BOJICTBE KOHKYPEHTOCIIOCOOHYIO
UMIIOPTO3AMELIAIOUIYIO IIPOAYKILIUIO, BBICOKO
BOCTPEOOBAHHYIO PBIHKOM. YCTAHOBKA C BEDXHUM
TUJPABIMYECKUM IIPUBOJOM JIJISI PEMOHTA
HEPTETA30BBIX CKBAXMH, 4 TAKXKE OyPEHUA
HAa MECTOPOXKIECHUAX TBEPABIX ITOJIE3HBIX
HUCKOIIAEMBIX — CAMOE HOBOE HAIIPABJIEHUE,
KOTOPOE MAITUHOCTPOUTENH CIUTAIOT JJI1 CEOS
O4YEHb IEPCIIEKTUBHBIM. B HacTOAIIEE BpEMA
BEAYTCA PAOOTHI IO CO3[JaHUIO TUIIOPA3ZMEPHOI'O
pAZla YCTAHOBOK C MAKCHUMAJIBHBIM TATOBBIM
ycunuem ot 30 10
150 Tonn. Ilepson B
JIMHENKE YCTAHOBOK C
TUPABINYECKUM BEPXHUM
MPUBOJIOM CO3/1aH4, IIPONLIA
ONBITHO-TIPOMBIIIIJIEHHBIE
UCHBITAHUA U IOCTABJIEHA
Ha CEPUIO YCTAHOBKA
I'Py30NOABEMHOCTBIO
50 ToHH. KoH(epeHITHUIO
MNPUBETCTBEHHBIM CJIOBOM
OTKpBLI WieH CoBeTa
I'pynner ®UJ IMUATPHE
TPUBAHOBCKHH. On
ormeTw, yro I'pynia PH/T —
3TO PAJL 6EJIOPYCCKUX U
POCCHMMCKUX NIPEATIPUATUH,
paboranmux

Mpynna ®U[, obnagas
3HaYUTENbHbIM
KOHCTPYKTOPCKUM
pecypcom, BO FMaBy yrna
CTaBUT UHXXEHEPHbIE
pa3paboTku, YTo No3sonsieT

nobdble TeXHUYeckne m

TexHonornyeckme 3anpocsl
3aKa34nKoB ObICTPO
NpeBpaTUTb B peanbHoe
obopyaoBaHMe, B KOHEYHbI

NnPoOyKT.
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Ha/] CO3aHNEM HOBECHUIIET'O
MHHOBAIIMOHHOI'O OOOPYIOBAHUS.
I'pynna O/, 061axas 3HAYATETbHBIM
KOHCTPYKTOPCKHUM PECYPCOM, BO IJIABY
YIJIA CTABUT UHXKCHEPHBIE Pa3paboTKY,
YTO IO3BOJISIET JTIOOBIE TEXHUYECKUE U
TEXHOJIOTUYECKUE 3AIIPOCH] 3AKA34YUKOB
OBICTPO IIPEBPATUTD B PEAJIBHOE
060PYIOBAHUE, B KOHEYHBIH TPOJYKT.
«MBI TOTOBBI pa3pa0aTHIBATD U
OCBAMBATB [JIO ACCATKA PA3JIUIHBIX
CJIOKHEHIITHUX BUJJOB OOOPYZOBAHU A
B I'Of], — CKA3aJI 3aMHTEPECOBAHHOM
aypuropuu 1. ' pu6aHOBCKUM, — HO
CETO/IHS MBI HE OY/IEM MBITATHCS
JIOKA3bIBATDb BAM, UTO HAMU YK€
HOCTPOEHO JIYYIIEE U3 TOI'O, YTO MOXKET
OBIThb, IOTOMY YTO JIYUYIIIEE — 3TO TO,



YTO HY’KHO 32KA34YUKY, B YEM BOIIJIOIICHEBI €TO
WUJICU U KETIAHUSI. MBI IIPEJI/IaraeM PacCMaTPUBATh
060pyZI0BAHNE HA TEXHUYECKUX IPE3CHTAIIHIX

HE KaK KOHEYHBII IPOYKT, Ha KOTOPOM MBI

Oy/IeM HACTAWBATD, 4 KAK HA60PBI TEXHUYECKUX
petenui, Ha 6a3€ KOTOPBIX MBI CIIOCOOHBI CO3/1aTh
COBEPIIEHHO HOBOE OO0OPYAOBAHUE, KOTOPOE OYAET
A6COMIOTHO YIOBIETBOPATD BAIIIUM YCJIOBHUSAM
3IKCIUIYaTALIUN U TEXHOJIOTUAM, 4 3HAYUT, OyJIeT
MaKCUMaJIbHO 3P (PeKTUBHO. HaBepHOE, IO3TOMY
BCE OOOPYIOBAHNE, KOTOPOE MBI IPOU3BOINM,
VHUKQIBHO. DTO JOCTUTACTCS U 31 CYCT HAIIETO
ITPOU3BO/ICTBEHHO-KOHCTPYKTOPCKOT'O
HOTEHIIMAJIA, U 34 CYET YETKOCTHU PAOOTHI OU3HEC-
ITPOIIECCOB, TO3BOJISIIONIUX OPTAHU30BBIBATH
Pa3pabOoTKYy, IPOU3BOACTBO U CEPBUCHYIO
MTO/I/IEPKKY YHHKAJIBHOT'O OO0PY/IOBAHUSL.

Ha npeagupusatuax I'pynns U/ BHEAPEHA CUCTEMA

MEHEPKMEHTA Ka4ECTBA, COOTBETCTBYION A
MeXAyHapoaHbIM cTangapTam ISO 9001 u APL
Bce 060pyoBaHNE NPUXOAUT K 3AKA3UHUKY

yKe CEPTU(PUITUPOBAHHBIM HA COOTBETCTBUE
TEXPEIAMEHTAM U HOPMaM, JIEUCTBYIOIIUM HA
TEPPUTOPHUU IKCILIYATALUN. MBI B COCTOAHUHN
CIENATD 1A BAIIEH KOMITAHHUH YHUKAJIBHOE,
BO3MOKHO, EAUHCTBEHHOE HA BCEM 3€EMHOM IIIape
00OPYIOBAHHE, CIIOCOOHOE BBII'OJHO BBIJIC/IUTh
BAIly KOMITAHUIO OT OCTAJIbHBIX U CO3JATh €M1
JONONHUTENIbHBIE KOHKYPEHTHBIE IIPEUMYIECTBA
Ha PBIHKE. MBI CYUTAEM, YTO 3TO OCHOBA HAIIET'O
COBMECTHOTO YCIIEXA>.

IIporpamma KOH(PEPEHIIUU BKIIIOYAIA
JECATD JOKJIAA0B. OT CIIEHUATUCTOB ['PYyIIIIBI
MNPUCYTCTBYIONIUE TTOYYHUIIHN IMUPOKYIO
UH(OPMALIHIO 06 OCHOBHBIX PEAIU30BAHHBIX
NPOEKTAX U AKTYAJIbHBIX PEIJIOKEHUAX ['PYIIIIBI
O/, 06 YHUBEPCAIBHBIX OYPOBBIX YCTAHOBKAX,
OyPOBBIX YCTAHOBKAX JIJIsI OYPOB3PBIBHBIX
U T'€OJIOTOPA3BE/IOYHBIX PA6OT, O MIAXTHOM
IO/I3EMHOM OOOPY/IOBAHUHN, O BHYTPHUCKBAKIHHOM
060pYZI0OBAHNH, B TOM YHCJIE CUCTEMAX
HAaIIPaBJICHHOI'O 6ypeHU s, 06 OPraHU3a1IUH1
CEPBUCHOT'O OOCIYKUBAHUSI OOOPYJOBAHUSL.

OImBITOM IPOBEJCHUS HAIIPABJIECHHOI'O OYPEHUSA
C UCIOJIb30BAHUEM OO60PYZOBAHUA ['pyITEI
®U]I B yciopusx HedremaxtT OO0 JIYKOMJI-
Komu» NOJEenIcs 3aMECTUTENb JUPEKTOPA O
IIPOU3BO/ICTBY KOMNAaHUH «IMTexXHONIOrNn»
Anexceri Komenes.

V49aCTHUKU KOH(PEPEHIINU IOy TN
nH@OpMALHIO 06 3(PPEKTUBHBIX HTHCTPYMEHTAX
(PUHAHCOBOI'O JIN3UHT4, BECbMA ITOJIE3HBIX IIPU
MIPUOOPETEHNU BBICOKOIIPOU3BOJUTEIBHOTIO
JIOPOTOCTOSIIETO OOOPYIOBAHMUS, A TAKXKE O
MpOEKTE «BpeMs KONTIOOUHTa», CPOKYCHPOBAHHOM
Ha IPOMAaraH/je JOCTHUKEHUHN U BO3BMOXHOCTEH
COBPEMEHHOI'O HE(PTETA30BOI'O CEPBUCA.

I'BO3/1EM IPOTPAMMBbI KOH(PEPEHIINHU CTAJIA
MPE3EHTALN OBEMHON YCTAHOBKU C BEPXHUM
TUIPABINYECKUM IIPHUBOJIOM JIJISI pEMOHTA
HE(MTEra30BbIX CKBAXKUH, 4 TAKXKE OyPEHUS Ha

PROSPECTS

MCCTOpO)K[[CHI/ISIX TBCp,III)IX IIOJIE3HBIX MCKOITAEMBIX,

KOTOpPAas IIPOILIA HA OJHOM U3 IPEANIPHUATUNA

I'pynner @I — OO0 «HaTpuKC», AEHCTBYIONEM

B CBOOOJHOM 9KOHOMUYECKOM 30HE «BHUTEOCK».
JaHHBII BUJ OO0PYAOBAHUS YKE MTOJIOKUTEIBHO

IPOUIC/I ONTBITHO-ITPOMBINIJICHHBIC UCITBITAHW A,
a JIJIs1 IOCETUTENEN OBLI IPEICTABICH CEPUMHBIN
06paselr, rOTOBLIH K oTIpaske B OO0 JIVKOMJI-
Komm».

B JaHHOM HCIIOJIHEHUU O60PYJOBAHUE
OPEHA3HAYCHO /IJII PEMOHTA HOBEPXHOCTHBIX
CKBaKUH, IPOOGYPEHHBIX 10 TEXHOJIOIUH
SAGD. YcTaHOBKA OGECTIEYNBAET BO3MOKHOCTD
IIPOBEJECHU A CITYCKO-TIOA'bEMHBIX OII€PALIAI
MPU JIIOOOM I'DAYCE HAKIIOHA YCThSI CKBA’KHEBI B }
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Ioosemnan ycmano6ra c 6epxHum
2uopasaunecKum nPueooom oaa pemonma
HePmeza306bLX CKEANCUH, A MAKIHCe
OypeHua Ha mecmopoNCoeHUunX maeePovLx
NONEe3HbLX UCKONACMBLX

auarasoHe or 0° 1 10 75°, UMEET IIPUBO/| BPALCHUA
OypOBOY KOJIOHHBI UK KONOHHBI HKT 1 MexaHnuam
NPOTAJIKUBAHUA UHCTPYMEHTA B CKBAXKUHY.

B cOCTaB YCTAHOBKM BXOJAUT MEXAHU3M
MO3UIMOHUPOBAHUS MAYThl OTHOCUTEIBHO YCThs
CKBa>KHUHBL, KOTOPBIN YIPOIIAET PaboTy
U COKPAIILAET BPEM S MOHTAKA TOJTbEMHUKA.

YcTaHOBKA caMOXOiHas1. OHA COCTOUT U3
CIIEIHMAJIbHBIX MEXAHU3MOB U 3JIEMEHTOB UX
YIPaBJIEHUSA, CMOHTHPOBAHHBIX HA IIACCU
ABTOMOOMJISL, U CLIOCOOHA CAMOCTOSITEIBHO
6eCcnpensaTCTBEHHO IEPEIBUTATHCS II0 IOPOraM
OO6IIEro NoJAb30BAHU .

B yCTaHOBKE HE UCIONB3YIOTCA TPAJAUIIMOHHAA
MauTa, 6ypoBas 1ebeKa, JIIMHHBIE KAHATDL JJaHHbIE
3JIEMEHTHI 3AMEHEHBI TEJICCKOITUYECKOU Ma4dTOU C
TUJIPABANYECKHUM IIPUBOJIOM OT I'MAPOLUIUH/PA.
MauTa COCTOUT U3 IBYX HE3ABUCHUMBIX CEKIUH:
HUWKHSSL CEKIIMSA 32(PUKCHPOBAHA HA HA/IPAMHUKE,
4 BEPXHSIA CEKIUS BBIJIBUTA€TCS BBEPX
U BTArUBaeTcs. Ha MauyTe MOHTUPYETCS
UHTETrPUPOBAHHBIA I'NAPABINYECKHUN BEPXHUI
NPUBOJ, U TUAPABINYECKNUN JIBYXCEKITMOHHDBI
TPYOHBII KJII0Y, YIIPABICHUE UMH IIPOU3BOJUTCS
C IIYJIBTA OIIEPATOPA.

VYcTaHOBKA OCHAIEHA KOM(POPTHOM KAOMHON
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C 9PTOHOMUYHBIM ITYJIETOM YIIPABJICHUS.
KOHTpPOJIBHO-U3MEPUTENBHBIE TPUOOPHI MOT'Y T
JOTIOJIHATHCS CUCTEMOI COOPA TIOOBIX TAPAMETPOB
paboTHhL JJaHHBIE OTOOPAXKAIOTCA, AHATTUZUPYIOTCA
U COXPAHAIOTCA CUCTEMON KOHTPOJIBHO-
perucrpupymomen. Kpome Toro, umeeTcsa

CHCTEMA NIEPENAYHU JAHHBIX C BO3MOXKXHOCTBIO
KOIMPOBAHUA HA )KECTKUIT HOCUTEIb UH(POPMALTUHN
TEXHOJIOTUYECKUX NAPAMETPOB PA6OTHI
060pyIOBAHUA UJIH IIEPEABATD 10 OECIIPOBOAHOIM
CBA3HU B O(PUC KOMITAHUH.

ITogbeMHasA YCTAHOBKA C BEDXHUM
I'U/IPABJINYECKUM IIPHUBOJIOM JIJISI PEMOHTA
HE(TEra3oBbIX CKBAKHH, 4 TAKXKE OYPEHUS
Ha MECTOPOK/ICHUAX TBEPABIX ITOJIE3HBIX
UcKomnaeMbeIx MP50 o6ecrieqnBaeT BBICOKUI
YPOBEHB 6€30IACHOCTH U IPOU3BO/IUTECIBHOCTH.
I'uipaBInIeCcKoe O60PYJOBAHUE UHTEIPUPOBAHO
B IIPOIIECC PAOOTHIL, YTO MO3BOJISACT
ABTOMATH3UPOBATH OOJIBIIYIO YACTh (PYHKITUH, T.C.
HU OJIUH PAaOOTHHUK HANIPSIMYIO HE KOHTAKTHUPYET C
BPAIIAIOMIUMUCS TPYOaAMH, 3aXBaTAMU, KJIIOYAMHU
WJIN HE HAXOJUTCS B IOTEHIIMAJIBHO OMIACHOM 30HE€,
I7le MOXKET IIPOU3O0NTH NAJIEHNE UHCTPYMEHTOB U
npeameTos. IIporecc nogbema Tpyo U3 CKBAKHUH
IIOYTH ITOJTHOCTBIO AaBTOMATU3UPOBAH, HE TPEOYET
IIPUBJICYCHUS PyYHOT'O TPYy/a, HE 3aBUCUT OT
IIOT'OJJHBIX YCJIOBUI UM BPEMEHU CYTOK.

ITpUCYTCTBYIOIINE IPOSIBUIN HEO//IC/IbHBIN
HUHTEPEC K 6ypOBOI ycTaHOBKE MP50. Camble
AKTHUBHBIC YYACTHUKU KOH(EPEHIINU O/ICTUINCH
CBOUM MHEHUEM C HAIIHM XXYPHAJIOM.

Anexcenn KOIIEIEB, samecmumens oupexmopa
no npouseoocmsy, IMTexronozuu»:

— YcranoBka MP50 MeHs1 O4€eHb BIIEUATINIIA.
O60pyIOoBAHNE, KOTOPOE B HAIIEH KOMITAHUU
paboTaeT B HACTOSIIIEE BPEMS, FOPA3/10 CKDOMHEE
10 MACIITA6aM. A B 3TOH YCTAHOBKE OIIYIAETCS
MaciiTad 6yayiero. ECu CpaBHUTS, JOTYCTUM,
KaKOM-TO ceslaH U «bEJIa3», To 310 — «bEJIaz».

Bot kakue MmacirTabst!

Baagumup BOHIAPD, ciasnwiil mexnonoz,
«Poczeonepcnexmusar:

— J1J11 T€0JIOrOPAa3BEAKH UCIIOIb3YIOTCS
JUAMETPbI 3HAYUTEIbHO MEHBIIINE, HO IIOCKOJIBKY
MBI 3aHUMAEMCH EIME U TEXHOJIOTUYECKUM
OYypEHUEM Ha TBEP/IbIE NTOJIE3HBIE HCKOIAEMBIC
33KJIQZJOYHBIX CKBAXKUH OOJIBIIOTO JUAMETPA
C IIOBEPXHOCTH, TO I STUX LIEJICH JaHHASA
YCTAHOBKA ITIOAXOAUT IIPOCTO UJICAJIBHO.

KoncranTu AKOBJIEB, merneodxcep no
2eonozuu, <EepoXum»:

— BusyasIbHO MEHA IPE3EHTAIUA BECbMA
BHeYaTInIa. Hama KOMIaHusA CIEUATU3UPYETCA
Ha MUHEPAIbHBIX yIOOPEHUAX — POCPATHBIX
U KaJIUNHBIX. 19 6ypeHusd Ha (pocdaTsl 3T
YCTAHOBKA NOAXOJUT. XO4Y OAPOOHEE U3YIUTD
€€ TEXHUYECKHUE XAPAKTEPHUCTUKH, IOCKOJIBKY JJI



CUJIBBUHUTA BCE 3aBUCHUT OT BO3MOKHOCTH OYPHUTH
OOJIBIIUM JUAMETPOM HA BBICOKUX INTYOMHAX.
Hapnerocs, Ha 31U paboTel MP50 Takske CIOCOOHA.

[BO34EeM NporpamMmmbl
KOH(pepeHUUn cTana npeseHTaums
NOABEMHOMN YCTaHOBKMU C BEPXHUM
rmgpasnanyeckum NpMBoOLoM

Ana peMoHTa HedTerasoBbIX
CKBaXXMH, a TakXXe OypeHus

Ha MeCToOpPOXAeHUAX TBepAbIX
MoJie3HbIX MCKOMaeMbIX.

Muxania JEPEBAHHDIX, nauansrux I1TO,
ApxanzensvcKzeonozopaseeoras:

— IlepBy10 NOJOOHYIO OYPOBYIO YCTAHOBKY
npoussojcTsa I'pynnst PHJL g yBUEI IONTOAA
Hasaz Ha Spere B JIYKOWUJI-Komu». Byposas
YCTAHOBKA JJAHHOT'O TUIIA B TOM PETUOHE
UHTEPECYET A6COMIOTHO BCEX, IOCKOJIBKY 3TO
repsas MOOMJIbHAS, HA TACCH, yCTAHOBKA,
KOTOPAasi TaM MOSBUJIACK. B HAacTOAIEE BpEMS
O4YE€Hb BOCTPEOOBAHO HANIPABJIECHHOE OypeHue
TOPU3OHTAIBHBIX CKBAXXWH HA MAJIbIE TJTyOHUHEL,

U TAKas YCTAHOBKA BBI3BIBAET HEMOAAEIbHBIN
UHTEPEC Y KAXK/IOT'O CIIENUANINUCTA. [IomOOHBIH TUIT
OYPOBBIX YCTAHOBOK MOKET UCIIOIb30BATHCS TAKXKE
JUISL BEDTUKAJIBHOTO Oypenus. Kondepennus gana
nosHoe Brieyatienue o I'pynne O/, koropas
IIOCTOSTHHO BHEAPSAET MHHOBALUH. 5] CIIbIIIa
MIOJIO’KUTEJIbHBIE OT3BIBBI 06 OOOPYAOBAHNH
I'pynner @M oT npeacTaBuTEeIE MHOIUX
KOMITAHUU.

e BAMICAPOB, k. m. 1., 3amMecmumens
2enepansro2o oupexmopa BHUHODHI :

— S npeaBaprUTENbHO C IIEPBOM TAKOU
YCTAHOBKOM ITO3HAKOMUWJICSA HEMTOCPEACTBEHHO
Ha SJIperckom MeCTOPOXAEHUH. /1711 TOTO TUITA
CKBAKUH, KOTOPBIE TaM CTPOUT «JTYKOMJI»,
3Ta YCTAHOBKA BITOJIHE 3aBePIIEHHAs. C y4€TOM
TPEOOBAHUI 3AKA3YMKOB ITOJOOHBIE YCTAHOBKU,
HA/JICIOCh, 6y1yT YCIIEITHO UCIIOIb30BATbCA 1 HA
JPYTUX TUIIAX CKBAKWH. MHE JIMYHO 3TA YCTAHOBKA
O4YE€Hb CUMITATU4YHA. CAMOE UHTEPECHOE, YTO 3TO
HOBO€E HanpasyeHue i 'pynnsr G/

Tennaau¥i YEJEAHUK, unocenep-mexamnur,
b6yposasn komnarus Jlenvma»:

— MammrHa MHE HPpaBUTCA TEM, YTO OHA
HOBA TEXHOJIOTUYECKU. OHA HE IPEATIONATAET
UCIIOJIB30BAHUSA TEX CTAPBIX TEXHOJOTUH, KOTOPBIE
ObLIM aKTyanbHbl 10—20 j1eT Ha3a4. DTO BIIOIHE
KOHKYPEHTOCHOCOOHAA YCTAHOBKA, KOTOPAs
MOJKET C XOPOIIUM KA49E€CTBOM BBITIOJHATD Ty
padoTy, A1 KOTOPOU OHA CO3/4ABAJIACD.
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I0pwuit JKYKOBCKUM, nauanshiux yexa
BBP, I parumy:

— Sl Brie4yaTieH BO3MOXKHOCTAMU IIPEANIPUATHUS,
KOTOPOE NPOU3BEJIO ITY YCTAHOBKY. C HYJIA CAEIATH
TAKOE, HE TOOOIOCH CKA34Th, Yy/I0 MOIJIO TOJIBKO
odeHb cuibHOE Kb, 2 3HA4UT, y IPEANIpUATUL
OoJIbIIOE GyAyIIEE.

Bacwamit BESINAJIBIW, 21a6moii uncernep,
«Pyccrasn Bypoeas Komnarus»:

— OTIMYHAs, MOIIHAS YCTAHOBKA, PACCYUTAHA HA
OOJBITYIO INTYOUHY PA0OT. Y HAC ITOKA TAKUX PAbOT
HET, HO, IIOCKOJIBKY HOSIBUJIOCH TAKOE OGOPYAIOBAHHUE,
OyZIEM CTPOUTD HOBBIE ILJIAHBL

AHAJIMTHYECKAA IPYNIA ;KypHaaa <BpeMsa KOJITIOOHHTIa»
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[lNepcnekTuBbl padsutua IPI1

The Prospects of Hydraulic
Fracturing Development

I1.C. JEMAKHH, pykosBoguTeas npoekra I'PII OO0 JIennHOoropckPemCepsuc», <Tarpac-PemCepBuc>

P. DEMAKIN, Head of Hydraulic Fracturing Project, LeninogorskRemService, LLC, Tagras-RemService

TexHonorus 'PI BblcOKO BocTpeboBaHa,
NOCKONbKY 3 eKT OT ee NPUMEHEHUs
conoctaeum ¢ 3pchekTom oT BypeHus
HOBOW CKBa>XXMHbI, @ UHOTAA Jaxe
npeBbIWaeT ero. [Npu 3ToM ¢ ToUKK
3peHunsi SKOHOMUKU npoBoanTb P B
[Ba 1 bonee pasa felesne, 4eM OypuTb
HOBY'O CKBaXKMHY. Ha cerogHsaLWHWM
neHb TexHonorusa MNPl goctatoyHo
pa3BUTa, M 3aKa3uymka nHTepecyeT

y>Xe He NpoBefeHMe rmapopaspbiBa

KaK TaKkoBOro, a MpoBefeHNe ero
NPUMEHUTENBHO K KOHKPETHbLIM
YCIIOBUSIM: FEONOTMYECKMM, NJIaCcTOBbIM
1 T.N. Ha nepBbIl NNaH HbIHE BbIXOAST He
CTaHAapTHble TEXHONOI MK, @ MPOLLECChI,
yuyuTbIBaloLue Bce ycnoBus. Nosatomy
BO3pacTatoLlee 3Ha4YeHme npugaeTcs
KOMMeTeHLMM KOMMaHUK, NPOBOASLLEN
I'PM, pa3BUTOCTY €€ TEXHONOINYECKOM
cocCTaBnstoLWwen, Nogodopy MHCTPYMEHTOB,
KOTOpbIMW OHa BnageeT. «Tarpac-
PemCepBuc» yaensieT 0onbLioe BHUMaHMe
TexHonormam. Mel oTcnexxmBaem
HOBWHKW Ha BbICTaBKaX, B XXyPHaJIbHbIX
nyo6nukaumax, odcyxaaem nx c
Konneramm n 3akasdnkamu. Ctapaemcs
Bcerga ObITb Ha OCTpME NHHOBALMIA.

B maTepuane, KoTopbI 5 Npeanarato
BalLeMy BHMMaHWIO, MpBeAeHa NNLLb
HebonbLIas 4acTb KOMMNETEHLUMIN Hallel
KOMMaHWK, NOCKOJIbKY pacckasaTb

000 BceM B orpaHM4eHHOM oObeme
HEBO3MOXHO. B hokyce 3Ton XypHanbHOM
nyo6nuKaumm — CoeMeLleHHas TeXHonorms
NpPonnaHTHOro n kucnotHoro NP,
TEXHOJIOTNN, 3aMEHSIIOLLME JINHENHBIN
refb Ha peareHT TS Bioxan, TexHonorum
OrpaHn4eHus BbICOTbI TPELLMHbI. Bce
OHM HarnpaeeHbl Ha To, YTOObI 3aKa34mK
Nony4Ymn MakcUmanbHyto fo0blvy Hedh Ty
N3 KOHKPETHOrO nacTa, KOTOpPbIN
npeanaraeTcs K pa3pbiBy.

26 No 3 (057) Cerrmsibpn/ September 2016

Hydraulic fracturing technology is currently in high demand due
to the fact that its effectiveness is comparable to the effectiveness
generated by the process of new well drilling. Sometimes hydraulic
fracturing is even more efficient than the latter. Moreover, it is
two or even more times cheaper to perform hydraulic fracturing
than to drill a new well. Today hydraulic fracturing technology

is well-developed, and customers are interested not justin
hydraulic fracturing itself but in the process of its execution

under various conditions, including geological and formation
conditions, etc. Fracturing techniques that take into account

all mentioned conditions now come to the foreground. That is
why the competency of the company that provides hydraulic
fracturing services, as well as its tools and technologies stack, are
now gaining more and more significance. Tagras-RemService pays
great attention to available technologies. We keep track of new
developments presented at various exhibitions, in journal articles
and discuss them with our colleagues and customers. We always
try to be at the cutting edge of innovations application. The
material that will be presented below contains only a small part
of our Company'’s expertise since it is impossible to demonstrate
everything in a journal article of limited volume. In the focus of
this publication we put a combined technology of proppant and
acid fracturing, as well as fracture height limitation technologies
and techniques that replace linear gel with TS Bioxan chemical. All
mentioned technologies are designed to help customer achieve
maximum levels of oil production from the reservoir selected for
treatment.



MaTpuyHasa kucnotHas 06paboTka C NeHHbIM OTK/IOHUTENEM
Kap6OHaTHbLIX KOJIEKTOPOB
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T — * [lexa Ha BOAHON OCHOBE
KoHTRONA; *  CrabMnM3aums neHsl B nnacTe
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Russia has unique energy resources. The
main customer of LeninogorskRemService,

Trestrg srvsers (e rireges rabe {edimin]
[
Shurry rabs [m3 mia]

|
- : [ Ti 1 LLC is Tatneft, OJSC. But our Company has
i | P =Tk operational background in Povolzhski Region
. r S t i i aswell.
B N N T T . . .
Toasimira Tims ’ Currently every oil company is trying to
HKTHanwrpaa: RN ﬂ:m{m:;,:m — Serwoma. extract r§sidual oil resirves more effectively.
HCI-15 % w pacTecpuTent (az07) . Botuce Meanwhile, around 60% of total in-place
IR-35 oil reserves are concentrated in carbonate
reservoirs. Development of such oilfields is
associated with lots of problems that cause
troubles during exploitation of wells and can
lead to inability of unlocking full potential of
wells. Hydraulic fracturing is now one of the
Poccus o6majaeT yHUKaIbHBIMH S3HEPTETUYECKUMU most efficient enhanced oil recovery methods.
3arnacamMu. OCHOBHOMU 3aKka34ynK OO0 «JIeHuHOropckPem- If there are water-saturated areas situated near
Cepsuc» — ITAO «TaTHe(dTH» HO Y HAIIIEH KOMIIAHUHU UMECTCS the interval to be treated or there is a fractional
OIBIT PA60OT BO MHOT'UX KOMITAHHU X [TOBOJIXKCKOT'O PETUOHA. cement stone, proppant hydraulic fracturing or
B HacTosmEee Bpems nepes; BCEMU HEPTAHBIMUA KOMIIAHUSIMU acid fracturing should be performed carefully
CTOMT 3371244 6071ee 3(PHEKTUBHOM TOOBIYU OCTATOUHBIX due to the risk of fracture breakthrough into
3a11acoB He(PTH K3 Heap 3eMan. Ha ceroguaimyauil 1IcHb a watered layer. In such cases it is appropriate
OKOJIO 60% I'E€OIOTUYCCKUX 3AITACOB HE(PTU COACPIKUTCS to use the technology of high-volume matrix
B KAPOOHATHBIX KOJUIEKTOPAX. Pa3zpaboTka Nofo6HbIX acidizing which should be performed under a
MECTOPOKJCHHU COITPOBOK/IACTCSI MHOKECTBOM pressure not exceeding reservoir breakdown
Pa3HOOOPA3HBIX TEKYIIUX IPOOJIEM, KOTOPBIE IPUBOJAT K pressure. Le. only the matrix (pore volume) of
OCJIOKHEHUSIM, CBI3AHHBIM C HEJJOCTUKEHHEM ITOTEHITHATIA reservoir should be treated.
CKBaKMHBL OHUM U3 CAMBIX 3(PD(PEKTUBHBIX METOOB At the first stage of high-volume matrix
MHTEHCU(PUKALINU (PIIIOH/IOB M3 IUIACTA B CKBAXKUHY SIBJISETCA acidizing an injection test is performed.
TUJIPOPA3PHIB IUIACTA. ECJIU BOJIOHACHIIIIEHHBIE OO'BEKTHI Specialized software determines reservoir
PACTONIOXKEHBI 6JIM3KO OT 06PA6ATHIBAEMOIO MHTEPBAIA U breakdown pressure on the basis of injection
MMEETCA YACTUYHBIIN [IEMEHTHBIN KAMEHD, IPU IPONITAHTHOM test results. The determined value should
I'PTT myimt KTPIT cymieCcTByeT ONPEEIEHHBIN PUCK IPOPBIBA not be exceeded during acid treatments.
TPEIMHBI B OOBOAHEHHBIN IIJIACT. B TAKUX Crydasax 6osee The technology of acid fracturing involves
LEIECOOOPA3ZHO UCIIOIb30BATh TEXHOJIOIHUIO MAaTPpU4IHOM BCKO, sequential injection of gel and acid. Gel is
KOTOPAA AEIAETCA IIPH JABJIEHUH, HE IPEBBIIAIONIEM 1ABJIEHNUA used for blocking natural cavities in carbonate
Ppa3pbIBa NOPOABI-KOJIJIEKTOPA, T.€. OOPA6ATHIBAETCA €€ MATPHUILA reservoir, while acid composition injected after
(TIOPOBOE IPOCTPAHCTBO). has time-lagged reaction time and provides
Ha navaspHoM 3Tane BCKO npoBOANTCA HATHETATEIbHBIA deep chemical treatment of low-permeability
TecT. ITo ero pe3ynpraraM C IIOMOLIBIO IIPOTrPAMMHOIO formation intervals. Due to low formation
obecrneveHns OPEAEIAETCA JaBIEHHE PA3PbIBA IIOPOJH, } pressure and the lack of formation energy
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Hacoc manoil Npov3BoaMTENBHOCTH
NO3B0ONWT:

Wmewmuecs npobneMel Npu nposeaeHuy 6ON3

1. Hacockl, UMEHLWKWECA B HANWYKK, NO3BONAIOT

paBoTaTe C MMHMMANbBHBIM TEMNOM 3aKadku-0,2

M3/MHH.

JaHHBIA TEMN 33Ka4YKK HE NO3BONSET NPOBOAMTL
MaTpuydHble BON3. Tpeboeanue 3akazvvka-0,05
M3/MUH.

1. PaboTate € TEMNOM 3akadku 0,05
M3/MWH, 4TO NO3BONAET NPOBOAWTE
MaTpudHele BOMN3.

2. ¥npaensaTe npoueccoM BOM3 M3 cTaHuMK
ynpaenedna Hacocom (oTnagaeTt
HeobX0AMMOCTE B CTAHUMK KOHTpONA).

2. MpK 3aKadvke ¢ MMHMManbHBIM TEMNOM
HarHeTaHWA BO3MOMEH PaHHWA BeIXOA W3 CTPOA
KNMN nacocos

3. OcyWecTBNATL NPUroTOBNEHME Mens,
noaaYda xMM. Jo5aBOK BO3MOXHE C NOMOLWWLD
YOX (CHM¥MEHWEe pacxoOoB TONAMEa NoO
CpaBHeHWD ¢ GneHaepom).

3. NoBblWeHHEIE TRAHCNOPTHEIE PAcXoibl

KOTOPOE HE IIPEBBIIACTCA B Ipouecce nposeaeHus KI'PIL
Texnosnorus KT'PIT 3ak/11049a€TCS B TOOYEPENHOM 3AKAUKE '€
W KHCJIOTHL ['enb CITYKUT 11 6]IOKI/IpOBaHI/IH C€CTCCTBCHHbBIX
K4BEPH B KAPOOHATHOM KOJUIEKTOPE, A 3aKAYUBAEMAS

BCJIEJ, KUCJIOTHASA KOMITO3UIIUS C 3AMEIJIEHHOM CKOPOCTBIO
PEAKIIUU OOECTIIEYUBAET INIYOOKYIO XUMHUUYECKYIO OOPAOOTKY
MAJIOIIPOHUIIACMbBIX MTHTCPBAJIOB IIJIACTA. B ¢BsI3U ¢ HU3KUM
IUTACTOBBIM JABJIEHUEM 3349ACTYIO [IJIACTOBOU SHEPTUH
OKAa3bIBAETCA HEAOCTATOYHO JIJISI BBIHOCA U3 KOJUJIEKTOPA
OPOAYKTOB PEAKIIUH B KODOTKHE CPOKU. B pesynbrare
YBCINYCHUC ,IIC6I/IT2. CKBA’KMHBI ITIPOUCXOAUT MCJJICHHO —

O MEPE OUUCTKU TPEIHH. /1711 pEMEHUA JAHHOM TPOOIEMBI
MBI UICTIOIB3YEM 430T HA ITATIE 3aKAYKHU resisd. [a3upoBaHHas
JKMJIKOCTB 3HAYUTEIBHO MOBBIIIAET IPOHUIIAEMOCTD

U IIPOBOJUMOCTD TPEIHH. B pe3ynbpraTre 06paboTKN
U3BECTHAKH U IOJIOMUTHI PACTBOPAIOTCSA B KUCJIOTE, OOPA3YA
BOJIOPACTBOPUMBIE ITPOAYKTHI PEAKIIUH. JJaHHAS TEXHOJIOT U
YCIIENTHO IPUMEHAETCA HA CKBAXKMHAX HAINX 3aKA39UKOB.

IIpu nposeaeHUuU MaTpUuYHbIX BOII3 HEOOXOAUM MaJIbI
pacxop xxuakoctu (50—-100 i1/MuH). MMeromieecss 060pyJOBAaHUE
HO3BOJAET PabOTATh € pacxonoM 200 J1/MHH, HO IPU 3TOM
CYILIECTBYIOT PUCKHU NIPEXKEBPEMEHHOI'O BBIXO/IA U3 CTPOSI
KIIIT HACOCHBIX arperaTos. I pemeHus JaHHOU NPOOIEMEI
OBbLII IPUOOPETEH HACOC MAJION TPOU3BOJIUTEIIBHOCTH,

28 Ne 3 (057) Cenrsiopn,/ September 2016

often it turns out that carry-over of reaction
products is rather slow. As a result, the increase of
well flow rate is strongly correlated with the rate
of fractures cleanout. In order to deal with that,
we use nitrogen during the stage of gel injection.
Aerated fluid significantly increases permeability
and conductivity of fractures. The mentioned
treatment leads to break-up of limestone and
dolomite, which form water-soluble reaction
products. This technology is successfully used in
the wells of our customers.

In order to perform high-volume matrix
acidizing, low flowrate (50-100 liters per minute)
is required. Pumping equipment owned by our
Company allows to perform operations with a
flowrate of 200 liters per minute. But there is a risk
of premature failure of pumping units. To address
this issue we have recently purchased a low flow
pump that allows to maintain flowrates of 50 liters
per minute. We use this pump during high-volume
matrix acidizing operations. Thus we increase the
quality of works and treatments efficiency. In order
to control such operations one needs just a control
station. Preparation of gelling agent and injection



Yeanuiarwe stihexTHBHOCTH KIPM 38 C4eT NOBLILEHWA NPOOONMHTENEHOCTH
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MO3BOJISAIONIUN pa0OTATh C PACXOAOM 50 JI/MUH. DTOT HACOC
MO3BOJIAET IPOBOAUTD MaTpUdHbIe BCKO. TaknumM 06pasom,
MHOBBIIIAETCS KAYECTBO PA0OT U 3(PPHEKTUBHOCTL OOPAOOTOK.
VrpasiaTs BOII3 MOXKHO U3 CTAHIIAY YIIPABJICHUSA, TIPU
3TOM OTHAJAET HEOOXOJAUMOCTD B CTAHITUN KOHTPOJISL.
HpI/II‘OTOBJICHI/IC Ted 1 nnogada XUMHYCCKUX ,HO63BOK
BO3MOKHA C TOMOMIBIO Y X, 4TO CHUXKAET IOTPEOIEHUE
TOIUIMBA IO CPABHEHUIO C OJIEHIEPOM.

CocTrapnAnomasa 9acTb 3anacos HepTu [TAO «TatHePTH>
IPUYPOUYEHA K 3AJIEXKAM, IPEICTABIEHHBIM KAPOOHATHBIMU
KOJUIEKTOPaMH. KaK 51 yKa3bIBaJl paHee, OCHOBHBIM METOIOM
MOBBIEHU HEPTEOTAAYN KAPOOHATHBIX OTIOKEHUH
SIBJIICTCA T'UPOPa3poIB I1acTa. [Tocse nposegenus KI'PIT
nu I'PT1 B BBICOKOIPOHHUIAEMBIX KAPOOHATAX WJIM IIPU
YAAJIEHUH OCHOBATEJIBHOTI'O 3aI PA3HEHU A IOPOJBI MOXKET
HAOIIOJAThCS 3HAUYUTEIBHOE YBEIUYEHUE AOOBIYU. HO TaKkort
3(P@EKT MOXKET OBITH HENPOAO/IKAUTEIBHBIM, TOCKOIBKY
06pabOTKE MOABEPICS OIPAHUUYEHHBIN OObEM TOPOALL B CBA3U
C 3THUM OOCTOSITENBCTBOM BO3HUKAET UZESA BO3MOXKHOCTH
coeguHeHus TexHonoruu KI'PIT u I'PIT, Tak Kak 1ojsiHOE
COBMEIIEHUE 3TUX BO3JECHCTBUN HA IJIACT JAET BO3MOXKXHOCTD
MHOJIYYUTh CUHEPreTUYECKUI 3(PPEKT. BEICOKUIT MOTEHITUAT
COEAVHEHUS IBYX BUJJOB THAPABIUYECKOTO PA3PbIBA IIACTA
06€eCTIeYnBAET TEXHOJIOTHYECKAA OCOOEHHOCTD TAKOT'O

3aKayKa YepeyIMMUCA NaYKaMi CTAOMA OTKNOHKTENA M
KHCNOTHOND COCTABE,

B nepaod cTanMM C OTKMOHWTENEM NOSASTCA NPONNaHT MEnKoR
IPAKLIMM — CIYHAT B KEHBCTES MEXEHWECKOND OTKNOHUTEMA
NOTOKE;

Bo sTopoA cTag NOJAGTCA NPONNEHT CPEAHER (PaKLMM —C
Uens 3anpennequa N3N nonyweHHOR TRewwHs
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of chemical additives can be performed using a
chemical dosing station, which is more fuel efficient
in comparison to a blender.

The major part of oil reserves owned by Tatneft,
OJSC is constrained within carbonate reservoirs.
As it was previously mentioned, the main EOR
technology suitable for carbonate reservoirs
is hydraulic fracturing. After acid fracturing
or hydraulic fracturing of high-permeability
carbonate reservoirs, as well as after elimination
of formation contamination, one can observe a
substantial production increase. But this effect
can have short duration due to a limited volume
of formation being treated. That’s why there is
an idea to combine the technologies of acid and
hydraulic fracturing since such combined action
will have a synergy effect on formation. High
potential of combined action of acid fracturing and
conventional (proppant) fracturing is stipulated by
the fact that created fractures are fully propped that
allows acid to penetrate far into formation matrix.
Le. the treatment is moved deep into formation
thanks to a displacement profile (fracturing fluid
with non-Newtonian properties is one of the most
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OJIOI'M

PN Ha «JOMaHWUKOBCKOM roOpU30OHTE»

TEX

1. HegocTatouHas IAKPENnNeHHan QNUHE TREWMHE;
2. BbiCOKER BRAIKOCTL MMAKOCTH Pazpaigsa;
3. PpaKUWOHHLIA COCTAE W IHFYMTENLHAA KOHUSHTRALMA NPONNAKTa

S T ——
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| PacnpocTpaHeHMe NPoNNaHdTa NPH BLICOKOBAZKOA MHAKOCTH |

N
Konesran |
NPOBOANMOCTE
TROWHH JAWACHT OT g
NEpBoHIEaTeHoR
HOHUSHTRALME
nponnaxTa,

L pHHE TREWMHEL

et A

HomUeKTpaLMA NpannanTa 8o
BIBSWEHHOM COCTORHHN NOCTENEHHD
YBENWYMBILTCR BCHEACTEME YO |
WHAKOCTH PAIPRIES B NOPOAY NNSCTA,

COBMEIIECHUS, 3AK/II0YAIOMASCA B (PUKCALTUY JJINHBI
CO3/[JaHHBIX TPEUUH NIPONMIAHTOM U 3(P(HEKTUBHOM
IJIYOOKOM IPOHUKHOBEHHUU KUCIOTHI B YIAJIEHHYIO
MaTPUILY HOPOABL, TO ECTb IEPEMEIIEHUN BO3/ICHCTBUSA
BIVIYOBb IJIACTA 32 CYET NPO(UIIA BBITECHEHUS ((KUJKOCTD
pa3pbIBa C HEHBIOTOHOBCKHUMU CBOHMCTBAMU SIBJISIETCS
OJHUM U3 3PPEKTHBIX MATEPHUAJIOB JIJISI BHIDABHUBAHUS
npoduis).

JJ151 peanusanuy COBMEIMEHU S TEXHOIOT U
KHUCJIOTHOT'O U TPONIAHTHOI'O PA3PBIBOB CYIIECTBYET
HOTPEOHOCTD B COBPEMEHHOM, BBICOKOTEXHOJIOTUYHOM
U HAZIEXKHOM OO60PYIOBAHUH, BE/Ib NCIIOTIb30BAHUE
JIBYX B3aMMOHCKJIIOUAIONUX BUJIOB KUJKOCTEHN
pa3pbIBa TPEOYET UCKIIOYEHN S BO3MOKHOCTU UX
CMENINBAHUSA BO BPEMS MPOBEACHUA ONEPAIIUN U
MIPOCTOTY 3200pa ArPECCUBHBIX KUJKOCTEN PA3PbIBA.
3AeCh BAKHBIM (DAKTOPOM ABUJIOCH 3(P(PEKTUBHOE
B3anMoievcTBUE Hame KomnaHuu ¢ C3AO «O1JIMATII»,
PE3YABTATOM KOTOPOT'O CTANO0 3PPEKTUBHOE
MPUMEHEHHE UMEIOIIETOCA OO0PYIOBAHUA AJIS
BBIINIOJTHEHU A COBMEIIEHHON TEXHOJIOI'MH KUCJIOTHOI'O
U IPOIIAHTHOI'O Pa3pbIBOB. B kauecTse OITP Ha ogHOM
13 CKBAKUH [TAO «TaTHE(TBH> IPOBEAEH COBMEIIEHHBI
IPOIECC HA BEPEHUCKUE OTIIOKEHNA 3AKAYKOHN 5 T
MPONIIAHTA U 32 M? KUCJIOTHL (B I'Pa(PUKE YKA3aHO 3 T).

D deKT OT IPOBEICHM S JJAHHON O6PAO60TKH IPEBBICHIT
3P PEKT OT KUCIOTHBIX OOPAOOTOK.
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12 «[lOMaHMKOBCKOM rOpH3OHTE»
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3aKadKa KMCNOTHOMD COCTABE C LEMBI YBENWYEHHA
NPOHELBEMOCTH |

Mcnons308aHMe NUHERROM rena ¢ sarpyasol 3.6 i3
3aKa4Ka C OTOROHEON HEPEaYIOWMMACA NAHKAMIA NPONNaHTa
MEnkoi paxLweR;
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effective materials for profile adjustment).

In order to implement the technology of combined
usage of acid and conventional fracturing it is
necessary to have state-of-the-art, high-tech and
reliable equipment. Since during such operations two
incompatible types of fracturing fluids are used, it is
required to exclude the possibility of their mixing, as
well as to provide easy means of recovering aggressive
fracturing fluids. Here one of the most important
factors was our effective cooperation with NOV
FIDMASH, which resulted in efficient application of
the existing equipment for conducting the combined
acid and hydraulic fracturing operation. In the
framework of pilot program a combined technology
was used at one of the wells of Tatneft, OJSC. A total
of 5 tons (the figure specifies the amount of 3 tons) of
proppant and 32 cubic meters of acid was injected into
the well. The outcome of this operation was greater
than that generated by a sole acid treatment.

One of the promising directions is oil recovery from
low-permeability Mendym-Domanic deposits. The
first such operation was ineffective. We got a wellbore
screenout during hydraulic fracturing operation.



OrpaHu4yeHue BbICOTbI TPeLUHbI

TexHonoruyeckue ocoBeHHoCT PN 8 32BHCUMOCTH
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3akauka Ha NHHeRAHoM rene dpakuMM NnponnaqTa

30/60 € uenLo CrpaHMYEHHA BLICOTE TPELHHEI T
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OJHUM U3 IEPCHEKTHUBHBIX HANIPABACHUI CYUTACTCS JOObIYA
HeMTU U3 HUZKONIPOHUIIAEMBIX MEH/IBIM-ZJOMaHUKOBBIX
omnoxeHuil. [leppas HaIa paboTa OKa3aaaCcb HEA(MPEKTUBHON
— 6bL1 Tony4eH «CTOIT» npu NPOBEAEHNUH IPOIIIAHTHOTO
T'PI1. B ganpHEHIIEM CXEMA 3aKAYKH U3MEHUWJIACK. [11s
YBEJIUYEHHNS MPOHUILIAEMOCTH IPEABAPUTETBHO TPOBOAUTCS
KTI'PIL B panpHerimeMm nnposoauTcs I'PIT Ha tMHENHOM rene
C YEPEAYIOMMMUCS TAYKAMHU IPOMNITAHTA MEJIKOU (PPAKITUUL
[ IpeIOTBPAIECHUS BBITAJICHUS IIPONITAHTA HEOOXOIUM
BBICOKHI TEMI HATHETAHUS.

Haunbonee 3Ha4nMOH 1pOoOaeMOH ABISETCS OOBOJJTHEHHOCTD
BBICOKOIIPOHUITAEMBIX HUKHETTANNUCKHUX OTIOXKEHUN U
OJIM3Kas PACIOIOKEHHOCTb NOTEHIUAJIBHBIX IPOYKTHBHBIX
TOPU30OHTOB 11 TpoBeaeHns ['PIT K BOIOHOCHBIM IJIACTAM.

C 3TUM HETATUBHBIM (PAKTOPOM YCIIENTHO 6OPETCA TEXHOIOI U
OTPAHUYEHHS BBICOTHI TPEIIHUHBI, 3AKJII0YAIONIASICS B

34KAa4YKE HA MUHU-(PPAKE CMEMAHHOM (DPAKIIUH IPOIMITAHTA,
MOIaBAEMON HA IMHENHOM reJjie. D(PQEKT 3aKII0YAETCA B
3KPAHHUPOBAHUU BBICOKOIIPOBOIMMBIX KAHAJIOB, CBS3bIBAIOIINX
o006bexT I'PIT ¢ HUXKeIeKaIUMH BOJOHOCHBIMU IIJIACTAMU, U

"Ly

| OnpegeneHie haKTHYECKOR BICOTE TPELMHLI[MaDKHPOBAHHLIA I

i
i1
j

After that we changed the fracturing design. In
order to increase permeability we perform acid
fracturing. Only after this operation is over we
proceed to conventional fracturing with the
application of linear gel alternated by low-mesh
proppant packs. It should be noted that in order
to prevent screenouts it is required to maintain
high injection rates.

One of the most substantial problems is
watering of high-permeability NizhnePashiyskiy
deposits and close placement of potentially
productive horizons and water-bearing
formations. To address this issue we successfully
apply the fracture height limitation technology
that includes mini-fracturing operation with
injection of mixed-mesh proppant and linear
gel. This approach allows to screen high-
permeability channels that connect the target
zone with underlying water-bearing formations
and to increase the drainage radius. It results in
oil production increase and watercut decrease.
The confirmation of fracture height limitation
was obtained with the help of geophysical
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OJIOI'MI

MNepcnekTuBHbIE TEXHONOMMKU AN 3aKa3yuuKa

TEX

CKBa¥MHBI C HU3KMM
NAacTOBLIM AaBNeHWeM-
CNOXHOCTHA C ?CI'EHDBKOFI

AeyxnakepHa
A KOMNOHOBKA

nec4aHoro MocTa, O4YMCTKOM
CKBaXWHBI OT NpPONNaHTa nocne
r'PM

Bnuvskoe pacnonoxeHwe
HUX¥enexalux BOAOHOCHbBIX

ropuU3oHTOB «HCKYCCTBEHHBIA»

6apbep

BeiHOC nponnadTa nocne

npoeegeHwsa MPM m3
BbICOKOMPOHHWLAEeMbIX
KONNEKTOPOB

KapboHaTHele KonnekTopa ¢
HU3KUM KO3 dUUMEeHTOM

dHOManbHOCTH COBMELEHHBIN ||
KIPO+IPO |

YBEJIMYEHUU PAANYCA APEHUPOBAHUS. 34 CYET ITOT'O PACTET
JI06bIYa HE(PTU PU CHHIKEHUHU OOBOJJHEHHOCTU NPOAYKITUH.
TToxrBEpKAEHNE OO OTPAHUYEHUH BBICOTHI TPEIIUHBI OBLIO
MOJIYUYEHO PE3YABTATAMU reO(PU3NIECKUX UCCIIEJOBAHNH

C UCIOJIb30BAHUEM MAPKUPOBAHHOI'O IPONITAHTA. JJaHHAs
TexHomorus B 2015-2016 rogax onpo6oBaHa Ha 67 CKBAKUHAX,
3(pPEKT MOMTyIeH HA 52 CKBAXKUHAX.

B cKBaXMHAX ¢ HU3KOM IJIACTOBOY 3HEPTUEN IIPU
MNPOBEAEHUH MTOJIOTOBUTENBHBIX U 3AKJTIOUYUTETBHBIX
pa6oT nocie I'PIT BOZHUKAIOT CJIOKHOCTH IIPU OTCHITIKE
HIDKEJIEKAINX IIJIACTOB U BEIMBIBE ITPOIITAHTA ITOCJIE
I'PTI. CymiecTByeT HEOOXOAUMOCTD OTCHIITKH U O4UCTKHA
3HAYUTEBHBIX UHTEPBAJIOB IIPU ITOMOIIH KEJIOHKU. Pemmennem
JAHHOW ITPOOIEMBI ABIAETCA UCTTOIb30BAHHUE JIBYXITAKEPHOI
KOMIIOHOBKH I1pU ntposegenuu I'PIT.

ITpu nposeaenuy I'PI1 B BBICOKOIIPOHULIAEMBIX IIJIACTAX
3HAYUTETBHON ITPOOIEMON OBLI BBIHOC IMPOIITAHTA U3 IJIACTA
MOCJIE TUAPOPA3PLIBA. [IJI IPEJIOTBPAIIEHH A JAHHOTO
HETATUBHOTI'O (PAKTOPA HAYAJIM NPUMEHATh RCP-mponmanT.

O TEXHOJIOTUAX CO3/IaHUA TAK HA3bIBAEMOI'O UCKYCCTBEHHOT'O
0apbepa ¥ COBMENMEHHOM KHMCJIOTHOM U IponnadTHoM 'PIT Ha
KapOOHATHBIX OTIOKEHHUAX OBLJIO PACCKA3aHO PAHEE.
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logging and marked proppant. The described
technology was tested in 67 wells during the
years of 2015-2016. The desired effect was
obtained in 52 of them.

In the wells with low formation energy
usually there are complications during pre-frac
and post-frac operations. They are related to
backfill of underlying formations and post-frac
proppant cleanout. In order to perform the
above operations it is necessary to use bailer.
The possible solution to this problem can be
connected with the application of two-packer
assembly during hydraulic fracturing.

When conducting hydraulic fracturing
in high-permeability formations, there is a
probability of post-frac proppant backflow.

To prevent this threat we started to use RCP-
proppant.

The technology of creation of the so-called
artificial barrier, as well as the combined
acid and hydraulic fracturing operations in
carbonate reservoirs were previously described.



MpapodobmanpoBaHHbIM NPONMAHT

CHna cMauWBaHuA WIPaKT 3aMETHYID PONbk B OKPYHAIOWEM HAc wMupe. [OHWMAEHHA CMaYMBASMOCTH NNAcTa W MaTepWanos
JAKAMMBISMLIX B NNACT WIPAET BAKHYI0 POMb B ONTHMMIAUMK HIBNEYeHHA HedTH. XapasTep CMAYMBEIEMOCTH (CMAYHBEMOCTE HedTeH
WM BOO0H) BAMRET HE MHOMWE SCNEKTH NOBEASHWA MNAcTa, OCODEHHO NpPW 32B0OHEHMW W NPUMEHEHWH METOO0E NOBLILEHHA
HethTeOT AR,

Yacto sedmAHbe konnexTopa ofnagaer HeoQHOPOOHOCTHI0 MO MNPOHWULESMOCTH ANA HedTH ¥ BOAH, 8 N0 CMAEYMBAEMOCTH
OTHOCMTCA K rMapodunsHbM NOPOGaM, B NEpUOg OCBOEHHA CKBEWMH nocne nposegenuA TPT W npw nocnegywowen paspatorwe
HEPTAHLIX MECTOPOMISHWA BOIHWKAIOT GONLIUKE OCNMKHEHWA W3-38 YOASPWAHUS NOPOACH KONNEKTOROE BOOL M GNOKMPOBAHKA BLIXOAA
HEhTH M3 NOPUCTON cpeabl. Tamms oGpazomM, NOUCK NYTER, NOZBANAILME YMEHBIUNTE BOAOHACKIUEHHOCT NPH3atoNHOR YacTH nnacra,
CNEOoBaTENEHO, WHTEHCWOWLMPOBETE Npouecc paspafom 3anewed Hedmw nocne npoeegedus TPT, ABNASTCA WCKNHOMMTENLHO
BKTYRENBHOA ¥ CROKHON NPOGNEMON,

Boga dwneTpyeTca B NpuIabodHyo 30HY, OTTECHAET HedTe W3 Hee Brnybb NNEcTa WM YOEPHWBASTCA B NOPaX KENWNMAPHLIMK
cunaMin. B QanbHeRWIen Npn OCE0SHWN CKBEHMH ABMKEHWE HEMTI M3 KONNEXTOPA NPEKPELIBETCA, TaK KaK AENPEccHA MEXY NNAacTom n
3afoem HE B COCTORHMM NPECAONETH KANWNNAPHOE NABNEHWS, YOSMRHBSOWEE BOOY B HUIKONPOHWULEEMBIX KONNEKTOPaX npu3aboiHof
YECTH MNACTE, W CHBENMWHE CTEHOBMTCA HW3koOeOuTHOW nubo DecnpuTouHoR. B rugpodMnbHOA NOPOOE BENWYHHE YIME CMEUHBEHHA
MeHes 90° 1 BO3HMERIOWES Ha rPEHMUE paijgena das «eoaa — TBepA0E TENOY KanMNNAPHOS QABNEHWE YOSPEMBEET BO4Y B KaNHNNAPHOA
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uppodwnetes rpasynet. B cmasnnax NN npegnostiTencHee
pasMeLLaTE TMAPOEMNEHSA NECNNaHT, DaHHLA NPONNaHT NOZE0MUT
CHUIMTE NOBEDXHOCTHOR BABNEHIANYBENWMMTE NPUWEMMCTOCTE BOOR
YTO BNEYET 33 COBOR IKOHOMMED W ONTHMUIELWE0 NPOUSCCa
paspaloTEn MECTORDKAEHWA. B NaHHBIA MOMEHT NPOBOIKTCA
NaboPaTOPHLIE WCTBITBHA NPONMEHTE.

YacTo HEPTIAHBIE KOJIEKTOPBI O6IAJJAET HEOJTHOPOJHOCTBIO Oil reservoirs often have a nonuniform

O IPOHHUIIAEMOCTH JI/Is1 HE(PTH U BOJBL, 4 IO CMAYUBAEMOCTH
OTHOCATCA K TUAPOMUIBHBEIM TOPOAAM. B mEpUo OCBOEHM
CKBA>KUH 110CJIE ITpoBegeHus I'PIT u nipu nnoceayomen
Pa3paboTKe HEPTIAHBIX MECTOPOKACHNUI BOZHUKAIOT
OOJIBIINE OCIOXKHEHUS N3-34 YIEPKAHUS TOPOJOUA
KOJIZIEKTOPOB BOJbI U GJIOKUPOBAHUS BBIXOJA HEPTU U3
MHOPUCTON Cpebl. Bopa puibsTpyeTCs B NPHU3a60HHYIO 30HY,
OTTECHSIET HE(PTD U3 HEE BITIyOb IIJIACTA U YACPKUBACTCSA
B IIOPAX KAIIWUIAPHBIMU CUJIAMU. B fajibHEAIIEM ITIPU
OCBOEHMHU CKBAXKUH JIBUKEHUE HE(PTH U3 KOJJIEKTOPA
MPEKPANTAETCS, TAK KAK IETIPECCUS MEXK/TY IIJIACTOM U 3260€M
HE B COCTOSIHUH IPEOJOJIETh KAIIWUISIPHOE IABJICHUE,
YAEPKUBAIONIEE BOAY B HU3KOIIPOHHUIIAEMBIX KOJUIEKTOPAX
NpU3a60IMTHON YACTHU IIJIACTA, U CKBAXKUHA CTAHOBUTCS
HU3KOAECOUTHON TNO60 6ECTTPUTOYHON. EC/IN MOBEPXHOCTHU
TBEPJOTO TEMNA, T.€. IPONMNAHTY, IPUAATb TNAPO(POOHBIE
CBOWICTBA, TO OH IPHUOOPETAET BOJOOTTAIKUBAIONIEE
Ka4eCTBO. BoJja B IIJTACTE BBITECHAETCA HE(PTHIO U3 METKHUX
MOP B KPYITHBIE, U3 KOTOPBIX OHA B JAJIBHENIIIEM MOXKET OBITh
yAa71€eHa IIPH OCBOEHNY CKBAXKUHBL

B ckBaknnax [I1/] mpegnodTuTENIbHEE PA3MEIATD
TUAPOMUIBHBIA IPOINIIAHT, KOTOPBIH MO3BOJINT CHU3UTD
MOBEPXHOCTHOE JIABJIEHHUE, YTO YBEJIUUUT IPUEMHUCTOCTD
BOJIBL B HacToOsAIIEE BPEMSA ITPOBOAATCSA JIAOOPATOPHBIE
WCITBITAHUSA TAKOT'O IIPOIIIAHTA.

permeability to oil and water, while their wettability
points to water formations. During post-frac wells
completion and following oilfield development a
number of difficulties may arise due to entrapment
of water by the rock and resulting blockage of oil.
The water is filtered into a bottomhole zone, where
it displaces oil and pushes it back into formation.
The latter is then confined by capillary forces within
formation pores. During further well completion
the flow of oil out of formation stops since the
underbalanced conditions between the bottomhole
zone and formation cannot overcome capillary
pressure that confines water inside low-permeability
reservoirs within bottomhole formation area. Such
a well turns into a marginal one. If the proppant has
hydrophobic characteritics it can repel water. Water
inside a formation is displaced by oil and pushed out
of small formation pores into the bigger ones. Water
can be removed from bigger formation pores during
further well completion.

In well used for formation pressure maintenance it
is better to use hydrophilic proppant which will allow
to decrease surface pressure thus increasing intake
capacity of well. Currently laboratory testing of such
proppant are being performed.
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TS Bioxan—nosucaxapuaHblii camornapaTupyemblii 3areNMBaloLMid areHT

B HacToswee speMa MNP oTBOAMTCA KNKYEBAR DONG NDW PA3PatOTKE MECTOPOXMASHHA. TPAAHUMOHHAR TEXHONOMHYSCKAR KHAKOCTS,
MCMONL3IYEMAR B onepauyMax MPM-CcwMTeii réns ¢ BeICoKOR cTeneHsn BRakocTy (300 cf 1 Gonee). JaHHas ®uAKOCTE Ce6R
3APEKOMEHAOBANE, OAHAKD €8 HCNONBI0BAHME HA HEPTRHBIX NNACTAX CO CNABBIMK NEPEMBIMKAMHA M OFPaHHYEHHEM NO BRICOTE
PAZBUBAEMON TPEWMHE! B CBA3ZH C NPHUCYTCTEMEM BOAOHOCHBIX MNACTOE He3MMEKTHBHO. ANBTEDHATHEON CLUMTEIM MENAM ANA NoAoBHBX
FEQNOFHYECKHX YONOBHA MOryT G6iTh NMHERHBIE rend (683 MCNONBI0BAHMA CLUMBAKIUMX AMEHTOB) C BAIKOCTLID NOPAAKA HECKONBKHX
AECATHOB CaHTMNya3, Cnatoi cTOPOHOW TPAAMUMOHHEI AMHEHHEX renei ABNAETCA CNAto BEPAMEHHAR CNOCOBHOCTEID
TPEHCNOPTHPOBATE NPONNAHT B CHNY HM3KWMX TMKCOTPONHEIX CBOWCTE, BCNEACTEME YErD MCNONLIDEAHHE HX KaK DCHOBHLIX

NECKOHOCHTENEH OrpaHW4eHo.

TS Bioxan=-nonWcaxapmaHeli CAMOrMAPaTHPYEMEIA 3ArenNHB2K0WHA areHT Ha OCHOBE NoNWCaxapuaa,
NOMYYEHHOD NYyTEM DEPMEHTALUMK C MCNONb30BaHWEM BakTepwi. BA3KOCTs BOAHOMD pacTeopa TS

NuHelHBIl rens

Bioxan ¢ koHuesTpauxed 0.3% (3xr/m3) cocrasnaer scerg 16-17cM3 np CKopoCTH CaBura 511 cex-1
(30006/MMHH). TeM HE MEHEE, NPW CTONME HEBLICOKMXY NOKAZATENAX BAZKOCTH A3HHLIA pacTeop
rensofpasyiolero areHTa obnafaeT, NoOKanyd, NyHWHMH SHTHCEAHMEHTAUHOHHBIMM
KAPAKTEPHUCTHEAMKH M3 CYLWBCTBYHOWMY BapwanTos (Myap, KMLL, MM, Kpaxman ¥ 17.4.). TS Bioxan
PA3NAraeTcA ASCTPYKTODAMM OKMCIHTENBHOMD THNE.

- v --I“-l .

B CBsI3U C pOCTOM KOJIMYECTBA MATIOACOUTHBIX CKBAKUH
Y1 OOBOJTHEHHOCTBIO BBICOKOIIPOHHUIIAEMBIX IIJIACTOB
HIDKHENAITHUPACKOTO TOPU30HTA BO3ZHUKAIOT ITPOOIEMBL
PU IOAOOPE CKBAXKUH-KAHAUAATOB JJ1s1 IPOBEJCHUA
I'PIT. ITpu nposeaenuu I'PIT HA CKBAKMHAX C HAJIMYHEM
OJIN3KOPACIIONIOKECHHBIX BOJIOHOCHBIX TOPU30HTOB UJIU ITPU
OTCYTCTBUU IUIOTHBIX IIEPEMBIYEK B KAUECTBE AJIBTEPHATHUBLI
CIIUTOMY I'€JIIO, IPUMEHAEMOMY IIPU CTaHAAPTHBIX I'PIT, MmOXxeT
OBITH UCHOJIb30BAH JUHEUHBIN I'eJib. HEJOCTATKOM THHENHBIX
reJIed ABISIETCA C1a0asi IECKOHECYIAS CLIOCOOHOCTD, U3-34
4ero OrpaHUYEHA MAKCUMA/IbHAA KOHLIEHTPALIU IIPOIIIAHTA
U CYILLIECTBYET BEPOATHOCTD 3KPAHUPOBAHUA TPEIIUHBI HA
nocaegHux craauax I'PIL B ¢Bsi3u ¢ 3TUM 061aCTh IPUMEHEHUSL
JIMHENHBIX I'eJIEU OrpaHUYeHd. [TOUCK permeHu JaHHOU
IpOOIEMBI BBIBEJ HA IIPOU3BOIUTEICH IPUHITUITHATIBHO HOBOU
CHCTEMBI JKMIKOCTH Pa3priBa Bioxan — ronmcaxapujHoro
CAMOI'MIPATUPYEMOI'O 3aI'€/IMBAIOIIEIO AT€HTA HA OCHOBE
nonucaxapuja. JJanuas ;KUAKOCTb Pa3pblBd OOIaJaeT
ECKOHECYIIEN CLIOCOOHOCTHIO B IISITh Pa3 60J1€€ BBICOKOM,
4eM OOBIYHBIC JIMHEHHBIE T'enn. B kauectse OITP BO BTOpOM-
TpeTheM KBapTanax 2016 roga mranupyercs nposeaeHue ['PIT
C MUCITOJIb3OBAHHUEM JITAHHOM TEXHOJIOTUYECKOU JKUJKOCTU HA
ckBaxnHaX [TAO «T'atHE(TDH>.

AWKZI/IYG/')Z LA TOO0201MOB/ICH H OCHOBE ()()Klﬂél()él, 036YHUEeHHO20

6 npouyecce 12-1i [Tompeobumenscroil KOHpepeHuL
C3A0 «DPHIMALLI>.
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1.TS Bioxan oSnafaeT aHOMANEHD BLICOKOH BAIKOCTLIO
NPK HANkIX CKOPOCTAX CABWMMA (BLICOKIA THKCOTPONMA).
2.He nogeepmed GUONOrMYECKON AECTPYKUMK B OTNHYHE
ot ryapa, KMU » MM .
3.CraBunen npu TemnapaType ot -18 ao 120°C.
4. Paznaraertca CTAHAAPTHEIMH OKHCAHTEABHBIMKA
AECTPYRTOpPaMK (nepcynbdats!, OpraHMYecKue
MNEPEKHCH ).
5.¥cuneHue/ocnabneHHe aHTHCRAHMEHTAUMOHHBIMMH
CNOCOGHOCTH PEFYNMPYETCA TEMMEPaTYPOR BOALI W
KOHUSHTPauWed TS Bioxan,
W3 NEpeYMCNEHHBIX BEIWE CBORCTE CNEO0YET, YTO NpH
FAKAYKE NUHEAHOrD rena (683 MCnone30BaHUA
CLUMBATENA) NpHMeHanWe TS Bioxan Gonee
NPEANOYTHTENLHOE, Y&M MYapa W ApYrix 3arenveaiowmx
AreHToB.

A number of marginal wells and wells with
watered high-permeability formations of
NizhnePashiyskiy horizon is increasing. That is
why we have problems during selection of well
candidates for hydraulic fracturing. During hydraulic
fracturing of wells that have closely-spaced water-
bearing horizons or thin barriers between them
a linear gel can be used instead of crosslinked
gel used during standard fracturing operations.

The drawback of linear gels is their low sand-
lifting capability which limits maximal proppant
concentration and can lead to potential screenouts.
That is why the range of linear gel application is
quite limited. On the way to solve this problem we
found a completely new fracturing fluid system
called Bioxan. It is a polysaccharide self-hydrated
gelling agent which sand-lifting capability is five (5)
times higher than conventional linear gels. In the
framework of pilot development program we plan
to perform hydraulic fracturing with the application
of Bioxan fracturing fluid at the wells of Tatneft,
OJSC. The works are scheduled for Q2-Q3

of 2016.

This material is prepared on the basis of report
made during the 12" NOV FIDMASH’s Consumer
Conference.
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TEXHOJIOI'MU

Hoewiit yposens 3aKanuu8anusl CK8AdNICUN
C 603MONHCHOCMBIO nPpoeedenuss MI'PI1

Momngoose Multistage Unlimited / New Level

of Wells Completion with the Possibility of MSF
(Mongoose Multistage Unlimited Technology)

A.B. BAIPAMOB, TeXHHY€CKHI PyKOBOJZHTEND [lemapTaMeHTa IO pa3BuTHIO 6usHeca 000 «EBC»; ®.B. BEJIAEB, nupexkTop

1o pa3suTuio 6usHeca 000 <EBC»; A.B. OTOPOJOB, Haua/IbHHUK YIIPABJICHH A BHYTPHCKBAKHHHBIX pa6oT JermapraMeHTa
1o 6ypenuio 1 KPC 000 TasnpomHedTh-HTII>; A.H. MBIPKO, Bexyuiuii na:xkeHep OO0 <EBC»

A.BAIRAMOYV, Technical Sales Manager EWS; P. BELYAEYV, Director for business development EWS;
A. OGORODOYV, Drilling & Well Intervention Department Well Intervention Section, Gaspromneft STC; A. MYRKO, Lead engineer EWS

BBeaenue

MHOroCTaJUUHBIA IT'MAPOPA3PhIB IIACTA
(MTPIT) 3ap€EKOMEH/IOBAJ CEOS KaK OAUH U3
OCHOBHBIX METOJOB I/IHTCHCI/IQ)I/IKQLII/II/I IIacra
B Poccurickon ®enepanyu. OCHOBHAA 1IETb

JAHHOT'O METO/JA — CO3/TAHUC BBICOKOIIPOBOAANIUX

TPEMIUH B HEPTETA30HACBIIIEHHOM KOJIJIEKTOPE
HAa BCEM NPOTAKECHUN I'OPHU3OHTAIBbHOI'O YIACTKA
CTBOJIA CKBAXKUHEL []JIs1 3TOr0 IIPOU3BOSUTCS
nooyepeaHas Cepus r'nIpoOpPa3pPhIBOB IIACTA
(T'PII), pe3ys1bTaTOM KOTOPBIX ABJIAETCA
MAaKCUMAJIbHBIN JEOUT yITIEBOAOPOIOB.

C TeyeHueM BpeMEHHU He(PTEra30/100bIBAIONINE
KOMITAaHUU B POCCUIICKOI Penepaniv CTAHOBATCA
BCE TPEOOBATEIBHEE K TEXHUYECKUM U
TEXHOJIOTMYECKUM IapaMmerpam MI'PII B r1ane
KOJIMYECTBA CTAANH, TTTyOHMHBI CTBOJIA CKBAKIHEI
(B OCOOEHHOCTH €€ TOPU3OHTAIBHON YaCTH),
BO3MOXXHOCTHU NNOBTOPHOIO I'PIT 1 ynipasiieHus
UHTEPBAIAMU/IIOPTAMHU IIOCJIE BBOJA €€ B
IKCIUIYyaTALUIO U MHOI'OI'O APYroro. B csa3u ¢
atuM OO0 d'aznpoMHePTB-XaHTOC» 1 OO0
dagnpomuedTe-HTL)> coBMecTHO ¢ OO0 «EBC>
B TEYEHME NOCJIEAHUX 14 MECALIEB IPOBOJAT
ONBITHO-TIPOMBIIJIEHHBIE PA60THI (OITP) 1o
TexHooruu MI'PIT Mongoose cO CABUKHBIMU
My(pTaMH (C BO3MOKHOCTBIO MHOT'OKPATHOTO
OTKDBITHUsA/3aKPBITUA). Texunonorusa NCS
Mongoose Multistage Unlimited (o¢puriaabsHbIM
JUCTPUOBIOTOPOM KOTOPOU B Poccurickorn
Oegepanuu U crpanax CHI asisiercss OO0 «EBC»)
3aPEKOMEH/IOBANIA CEOS HA OTEYECTBEHHOM PBIHKE
K4K aJIBTEPHATUBA TEKYIIUM MeTogam MI'PIT ¢
IIAPOBBIMHU KOMIIOHOBKAM.

O6uas HHPOPMALHUA O TEXHOJIOTHH
NCS Mongoose Multistage Unlimited
B 1aHHOM TEXHOJIOTUH OO'beJUMHEHBI
KOMITOHOBKA /17151 PA300IIEHNS UHTEPBAJIOB,
ciiyckaemas Ha THKT, 1 caABUKHBIE My(DTEI
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Introduction

Multistage fracturing (MSF) is acknowledged
to be as one of the main methods of formation
stimulation in Russian Federation. The main
purpose of this method is to provide highly
conductive fractures in oil and gas reservoir
throughout the wellbore horizontal section. For
this, the sequential series of hydraulic fracturing
(frac) are made, the result of which is the
hydrocarbons maximum production rate.

Over time, the oil and gas companies in Russian
Federation are becoming more demanding in
technical and technological parameters of MSF
in terms amount of stages, the maximum depth
(particularly in its horizontal part), possibility
of re-fracturing and control of intervals / ports
after start of production and more. Therefore,
“Gazpromneft-Khantos”, LLC and “Gazpromneft
NTC ¢ LLC in partnership with “EWS”, LLC,
during the last 14 months have been conducting
pilot projects on MSF Mongoose technology with
sliding sleeves (with the possibility of repeated
opening / closing). NCS Mongoose Multistage
Unlimited technology (official distributor in
Russia is LLC “EWS”) is acknowledged to be as an
alternative to the current methods of MSF with
ball drop completion.

General information about NCS
Mongoose Multistage Unlimited
technology

In this technology BHA for intervals separation,
running on CT, and sliding sleeves or sand jet
perforation (SJP) are combined, which allows
multi-stage frac during well completion in one
run, and more effectively than any other method
allows.

Technology features
CT string running allows using multiple packer



MO0 NIepPOPATOPHL JJIs TUAPONECKOCTPYHHON
nepdopanuu (I[TIIT), 9TO NO3BOJSIET
OCYILECTBIATb MHOIOCTAaANNHDIN I'PIT ipu
3aKAHYUBAHHUM CKBAXKUH 32 OJJHY CITYCKO-
HOJ’/bEMHYIO ONIEPALUIO U 60JIeE 3(PPEKTUBHO,
4EeM MO3BOJISAET JTIOO0U APYTOH METOZ,

OCOGEHHOCTH TEXHOJIOTHH

Cryck konoHHbI 'HKT o3BOISAET UCIONB30BATh
MAKEP MHOT'OKPATHOM YCTAHOBKM 1114 ['PIT
U MY(PTBI, CABUTAEMBIE MEXAHHUYECKHU.

[Takep MHOTOKPATHOM YCTAHOBKHU CJIBUTAET

Ha KAX/JJOU CTATUU CABHKHYIO My(PTY B
IIOJIOKEHUE «OTKPBITO» U U30JIUPYET LEJIEBOM
MHTEPBAJ B XO/I€ IPOBEAEHUS THJPOPA3PHIBA.
JanHas KOMOMHAI U TO3BOJISAET OTKA3AThCS

OT IPOKAYHUBAEMBIX IPOOOK U HMIAPOB,
CABUTAIOMUX MY(PTBL. C/IBH>KHBIE MY(PTHI
CITyCKAIOTCSI B KOMIIOHOBKE XBOCTOBUKA IIPU
3aKAHYUBAHUM CKBAKUHBI U YCTAHABIHUBAIOTCS
HA4 34IUIAHUPOBAHHBIX [TTyOMHAX /1 IPOBEACHUS
I'PIT. JJaHHBIE CBUKHBIE MY(PTHI MOXHO
LIEMEHTUPOBATH BMECTE C XBOCTOBUKOM, TAKUM
00pa30M, HET HEOOXOJUMOCTH YCTAHABINBATD
33aKOJIOHHBIE TAKEPHI IS PA300IEHUA
nHTepBanoB I'PI1. CABMKHBIE MY(DTHI UMEIOT
TAKOM K€ BHYTPEHHUH JIUAMETP U IIPOYHOCTHbBIE
XAPAKTEPUCTUKU, KAK U CAM XBOCTOBHUK, U
MOCTABIAIOTCA C BEDXHUM EPEBOJJHUKOM JIJI
YAOOCTBA YCTAHOBKH B KOMIIOHOBKY XBOCTOBUKA:
HUKHHUU KOHEL — HUMIIENbHAA PE3b6A, BEDXHUH —
My(pTOBAA.

OTIUYUTETBHOH OCOOECHHOCTBIO JAHHOM
TEXHOJIOTUH ABJIAETCA BO3MOKHOCTb IPOBENECHUA
I'TITI B ciiygae OTCYTCTBHS IPUEMUCTOCTH
OTKPBITOM MY(PTHI (TIO T€OJIOTHYECKUM
IPUYUHAM) UJIH HEOOXOIUMOCTHU JOOABIECHUS
cTaauu 6e3 nornoaHuTenbHou CIIO.

TaxoKe HEMAJIOBAKHBIM (DAKTOPOM SABIAECTCS
BO3MOKHOCTb TECTUPOBAHUA I'€PMETUYHOCTHA
NPOOKH/ITAKEPA ITOCJIE YCTAHOBKHU U IIEPE]]
OTKPBITHEM MY(PTBI, YTO ITO3BOIAET OBIThH
YBEPEHHBIM MOCJIE CABUI'A MY(PTBL, UTO IIPU TECTE
HA IIPUEMUCTOCTD JKHUJIKOCTD ITIOCTYNAET B TLJIACT,
4 HE Yepe3 HErepMETUYHYIO IIPOOKY/TIAKEDP.

B IPOTUBHOM CJIy44€e MOTYT OBbITh ITOJTyYEHBI
ocnoxHeHuA npu I'PI1 B CBA3MU C yTEUKOI
JKHUJIKOCTH B HHUKEJIEK AU TIJIACT.

KonTpoaupyemasa (yrpasiasieMas)
OIITHMH3AIHA 3aKAHUYHBAHHU A
MHOTrocragumHoro I'PII mo TexXHOJIOTHUH
TexHONMOrus KOHTPOIUPYEMOI ONITUMU3AI NN
3aKAYHUBAHHI MHOT'OCTaauHHOTO I'PIT
33KJIIOYAETCS B IPOLIECCE MOHUTOPUHIA JABJICHU S
HAa 3260€ CKBAXKUHBI IIPU MOCJIEIOBATEIBHOM
BBINNOIHEHUHU cTagui ['PIT B peskxuMe peasibHOIo
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Pucynox 1 - KHK Mongoose oas pa3oouienus
unmepeanos, cnyckaeman na THKT

Figure 1 —- Mongoose BHA run for isolation
intervals

unit for frac and sleeve shifted out mechanically.
Multiple packer unit shifts the sliding sleeve out on
each stage in “open” position. This combination
allows canceling pumping plugs and balls shifting
sleeves. Sliding sleeves run in the liner during well
completion and set on the planned depths for
fracturing. These sliding sleeves can be cemented
together with the liner, so there is no need to
install the annular packers to isolate frac intervals.
Sliding sleeves have the same internal diameter
and strength characteristics, as does the liner, and
come with a top sub to rig up liner into BHA: lower
end is a nipple thread, the top is sleeve.

A distinctive technology feature is the fracturing
if there is a lack of an open sleeve injectivity (for
geological reasons), or the need to add a stage
without additional trip. Also, the important factor
is the ability to test the plug leakage / packer after
setting up and before sleeve opening, allowing
to be assured after sleeve shifting, that during
injection test the fluid goes to the formation,
rather than leaking through the plug / packer.
Otherwise, the complications might occur due
to fracturing fluid leakage into the underlying
formation.

Controlled optimization of MSF
technology completion

The technology of controlled optimization of
MSF technology completion is in the process of
pressure monitoring downhole during sequential
fracturing stages in real time. An important system
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BpEMEHU. BaxxHag OCO6EHHOCTb CUCTEMBI
3aKJIIOYAETCA B TOM, 4YTO, KPOME CBOEH

OCHOBHOU LIEHHOCTH, 4 UMEHHO JIUAIHOCTUKU U
PETUCTPALMU 3200MHBIX IABJIEHUNI U TEMIIEPATY P
HAa/Jl ¥ IO/ ITIAKEPOM, CUCTEMA JIACT BO3MOXKHOCTD
ONTUMHU3UPOBATH PELEITYPY KUZKOCTH I'PTI,
UCIIOJIb3Ys PEAJIbHBIE JAHHBIC 110 HAI'PEBY U
OXJIAKACHUIO ;KUIKOCTU I'PIT B 3200 HBIX
YCJIOBUAX B Ipolecce BoinosHenus I'PIT v mocie
€TI0 3aBEPUICHUSI.

IIocTaBJIEHHAA 3aa9A

Ha Texymui MOMEHT 110 TeXHooruu MI'PIT
Mongoose B Poccurickoit deiepaiuu B O0IIei
CJIOKHOCTHU ObLIIO ITPOBEAEHO 60s1e€ 20 CKBAKUHO-
ornepanuy B XBOCTOBUKAX 101,3 MM 1 114,3 MM co
CIBMKHBIMU My(PTAMU 1/UJU € TposeaeHueM I'TITL
B yacTHOCTH, B MIoHe 2016 roza 6511
NPOBEJECH PEKOPAHBIN A1 Poccurickoit deneparinu
30-cragurabid MI'PIT co cABHM>KHBIMU
MydTamu Ha FOKHO-TIPUOOCKOM MECTOPOXKIEHUHN
OO0 J'a3npoOMHEPTH-XAHTOC.

Ilepes 3aKa39MKOM CTOAA LIEJIb IPOBECTH
30 cTaguit MI'PI1 B CKBaKUHE OOIIEH JIITMHOM
4586 M C TOPU3OHTAILHBIM YIACTKOM JITTUHOM
1500 M, BKJIIOUAIOIIA TAKKE 3aJa49H JOCTHKECHU S
326051 IPOTIKECHHOT'O TOPU3OHTAIBHOT'O YYACTKA,
reodusndeckue uccaenopanus Ha THKT.

Tak>Ke B CBSI3U C OCOOBEHHOCTSAMHU TEXHOJIOTUU
Mongoose, Koraa rnepexos OT O4HOU CTaAuHU
K Apyro# (cpsIB nakepa nnocJe I'PIL nogbeM K
CIIEYIOEMY MHTEPBAJLY, IIO3UITMOHUPOBAHHE
Ha Mmydre I'PI1, mocajka makepa u OTKPbITHE
MY(TBI) 3aHUMAET NOPAAKA 40 MUHYT, OCHOBHBIM
(PaKTOPOM J1J151 HOBOI CKBAKHHBI JIJIs1 IPOBEJICHU S
OOJIBIIIOTO KOMNYECTBA cTaguit MI'PIT siBisiiach
CKOPOCTB IPOBEAEHNA KAXKIOM cTaanuu I'PIT,
4 MMEHHO NOATIOTOBKA K Hel. [ToaToMy ObL1a
TNOCTABJIEHA JOIIOTHUTEIbHAA 3214494 —
nposesieHue 6 TPIT B CyTKHU. YTO HE ABIACTCS
KPUTHUYHBIM JIJI1 CAMOM TEXHOJIOTUU Mongoose,
4 OrPAaHHUYEHA TOIBKO PAaOOTOM 6PUT /B
I'PIT. JaHHBIE IAPAMETPBI TAKKE ABJIAIOTCA
KPUTUYECKUMHU B IVIAHE ObICTPOTHI IIPOBEJCHUST
PaboT U BBIBOJA CKBAKUHBI B 9KCIUIYATAIUIO.
[ToaTomy OOO «EBC» IpeIOCTABIAIO TAKKE
KoMIuteKCHbIe yeryry 1o THKT u I'PIT (coBMeCTHO
¢ OO0 «Hprorex Besr CepBrC») 1A TONyYEHN A
MAaKCHUMAJIbHOM KOOIIEPALIMU MEXTY IBYMSI
cepBucaMU. [11g obecnieueHus 6ecnepedboHOM
MOJIa4YU TEXHUYECKOM JKUAKOCTU AJ1s1 'PTT
UCHOJIBb30BAJINCH (C BO3MOXXHOCTBIO IIOIOI'PEBA B
3UMHEE BPEMSsT) EMKOCTh/Gacceitd 600 M3, Takoke
OblLJ1a 3apaHee Pa3paboTaHa METOIMKA ITOJITOTOBKHU
K 1poBeaeHuIO I'PIT (COBMECTHO C 3aKA3YUKOM) JJI
UCKJIIOYCHH ST BO3MOKHBIX TPOCTOEB, B TOM YUCJIE
IO IIPUYHHE HECOTTIACOBAHHBIX JIEHCTBUU.
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Pucynoxk 2 - Monmaoic komnaexca T HKT
Figure 1 — CT Fleet rig-up

feature is that in addition to its core values, namely,
diagnosis and recording of downhole pressures
and temperatures above and below the packer, the
system makes possible to optimize the fracturing
fluid formulation, using real data on heating

and cooling in the fracturing fluid downhole
conditions during frac operation and after its
completion.

The task

More than 20 well operations in 4 and 4.5 liners
with sliding sleeves and / or SJP were done with
MSF Mongoose technology in Russian Federation.
In particular, a record for Russian Federation
30-stages MSF was done in June of 2016 with
sliding sleeves at South Priobskoye field of
“Gazpromneft-Khantos”, LLC.

The customer had a task to provide 30 stages
MSF in well total length of 4586 m with a
horizontal section of length 1500 m, which also
includes the task of get bottom of the extended
horizontal section, logging operation on CT string.

Also in connection with the Mongoose
technology features, when the transition from
one stage to another (packer reseating after frac,
pulling to the next interval, frac sleeve positioning,
packer seating and sleeve opening) takes about
40 minutes, but the main factors for a new well to



Ha cTaguu IpOEKTUPOBAHUSA JAHHOM
CKBAKHMHbBI MUHXEHEPHBIM OTAes10M OO0 «EBC»>
OBLIIU NPOBEJEHBI PACYETHI JOXOZA IO 326051 B
OPOTrPAMMHOM OOECTIEUEHNH, YTO IO TBEPANIIO
HEOOXOIUMOCTD UCIToab30BaHUS T'HKT ¢
BHEIIHUM AuaMeTpoM 50,8 MM. [JlaHHaA TPpyOa
MO3BOJISIET JOUTHU O 32005 U IPOBECTU OTKPBITHE
HIDKHUX My(PT 6€3 UCIOIB30BAHUS CIIEITUATBHBIX
3260UHBIX UHCTPYMEHTOB, OOECIICYUBAIONINX
JIOTIONTHUTEJIBHOE TATOBOE YCUIHE. YTO, B CBOIO
o4epenb, yIPOIIAET IPOBEAECHHUE OCHOBHOT'O
BU/1a pabot. Takske ucnonb3oBanue 'HKT 50,8 MM
06€ECTIEUNBAET HEOOXOAUMBINA PACXO, KUJLKOCTH
PU NOJTYYEHUH KPUTUYECKOTO POCTA JABIECHUS
npu I'PIT (CTOIT) 1 HEOOGXOAUMOCTH BEIMBIBA
NPOMNMNAHTA U3 CTBOJIA CKBAKHUHBIL.

PesyabpTrar M BBIBOJBI

ITo mToram NpPoOBEJEHHON PA6OTHI MOXKHO
KOHCTATUPOBATH, UYTO 30-cTaauitubeiii MI'PII ObL1
YCIENIHO NTPOBEJEH, ObLIN OTKPBITHI BCE 30 My(T.
B o6111€ CJTOKHOCTH B TEUECHUE BCEX CTAUH
OBLIO 3aKka4aHo 1179 T nponmanTa (0KoJo 40 T HA
cTaanio). OMHUM U3 JOCTUKEHUI TAKXKE ABJIACTCS
nposegeHue nepsbix 20 cragui I'PIT 32 ogHy
CIIyCKO-TIOA'bEMHYIO ONEPALHIO (6€3 NeEPE6OPKU
MHCTPYMEHTA). Bcero 6u1u nposeieHst 2 CI1O
JUISL IPOBEJICHUST OOIIErO KOJTUYECTBA CTAAUMN.

JIOTIOJIHUTENBHO ObLII IPOU3BEJICH CITYCK HA
I'HKT (mepen MI'PIT) npu60OpPOB A1 NPOBEJCHUS
ucciaenoBanus AKI u CIIT fy1s1 O1IeHKU KaYyeCTBa
LEMEHTUPOBAHUA TOPU3OHTAIBHOTO YYACTKA
CKBaKHHBL

Taxske HA TOCJIEAHUX CTAIUAX OBLJIO IIPOBEAECHO
7 crapguii I'PIT3a 21 9ac, 9TO TOBOPUT O
JOCTHIKEHHH OCTABIEHHO 3AKA3YHUKOM 34/JA4 M.

B nporiecce paboTel 6bUIN IOy IEHBI
3 «CTOIIa», KOTOPHBIE OB YCIIEITHO BEIMBITHI
6e3 gononHurtenbHbiX CI1O. JaHHBINA PakT
MHOATBEPKAAET BOSMOKHOCTD IPOBEICHUA
NOAOOHBIX OIIEPALIUNI K HEOOXOJUMOCTD
ncnonb3oBanug 'HKT 50,8 Mm npu npoBeIeHUN
AHAJIOTUYHBIX PAOOT.

PesynbraThsl IpoBEAEHNA JAHHOM CKBAXKUHO-
OIEPALIUH IO3BOJIAIOT TOBOPHUTD O BBIXO/IE
Ha HOBBII YPOBEHDb 3AKAHYUBAHUA CKBAXKHUH
C BO3MOYKHOCTBIO IpoBeaeHusa MI'PIT, korna
OCHOBHBIMHU (PAKTOPAMU OYIYT ABISITHCS
MAaKCUMA4JIbHOE YBEJIMUYEHUE HE(PTEra300THAUHN
MJ1ACTA U €€ 9KOHOMUYECKAS 3(PPEKTUBHOCT,
4 HE JIMMATUPOBAHHE KOJIMYECTBA CTAAUH,
OTPAHUYEHUE JOCTYIIA B CTBOJI CKBA’KUHBI
nocae MI'PIT, mnoTpeOHOCTh NPOBENCHU
JOTIOJIHUTEIbHBIX PA00T, MAKCUMAJIbHAS [TTyOHHA
U IPYTHE (PAKTOPBHI, CBA3AHHBIE C 3AKAHYUBAHUEM
CKBAXXHHBIL. ©

operate a large number of MSF is the speed of each
frac stage, namely, preparation for it. Thus,

the additional task was to carry out additional

6 frac per day. That is not critical for most
Mongoose technology but limited only by frac fleet
work. These parameters are also critical in terms of
the speed of work and bringing well in operation.
Thus, EWS, LLC also provided services for coiled
tubing and fracturing (with NewTeck Well Services
Ltd.) for maximum co-operation between the

two services. To ensure uninterrupted supply of
technical fluids for hydraulic fracturing it was used
600 m? (with the possibility of heating in winter)
tank / pool. Also, the preparation method to carry
out hydraulic fracturing was developed in advance
(together with the customer) to avoid possible
downtime including uncoordinated actions.

While designing this well by the engineering
department of EWS, LLC, the income calculations
were carried out in the software, which confirmed
the need for a coiled tubing 2” string. This
string allows reaching the bottom and holding
the opening the lower sleeves without using
downbhole tools that provide additional traction.
This simplifies the main type of work. Also, using
2“ coiled tubing string the necessary fluid flow
during critical pressure increasing while fracturing
(screenout) and necessity for washing out the
wellbore from proppant.

Results and conclusions

Because of this work, we can say that 30-stages
MSF has been successfully done, all 30 sleeves were
shifted. It was pumped 1,179 tons of proppant
(approx. 40 tons per stage) during all stages.

One of the achievements is also done the first
20 frac stages per one trip (without tool
redressing). It was 2 times trips in total to total
amount of stages.

Additionally, cement bond log tools running on
CT and Downhole GR-Density Fault Detectorwas
made (before frac) to measure the horizontal
section quality of the well cementing,.

During last stages, the 7 stages of hydraulic
fracturing were held in 21 hours, which means
achieving client objectives. During operation,
3screenouts occurred that have been successfully
cleaned out without any additional trips.

The results of this well-operation allows a new
level of wells completion with the possibility of
MSF with maximum increasing of formation oil
recovery factor and its economic efficiency, rather
than limiting the frac stages, restricting access
to the wellbore after frac, necessity of additional
runs, maximum depth and other factors related to
well completion.
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TEXHOJIOI'MU

Pucynox 1 - IIpogsedenue pabom no mexnonozuu Plug&Perf
Hamecmopodxcoenuu OO0 «Bawnegpms-Joovivua»

NMpumeHeHue GecliapoBbIX

TexHonorum (Plug&Perf on

Coil Tubing) npu npoBepaeHnn

MHorocragumHbix Pl B

TOPN30OHTaJIbHbIX CKBaXXNHaX.

Mony4eHHbIN ONbIT U pe3yNbTaTbl

K.A. KAPUMOB, AHPEKTOP IO PA3BHTHIO GM3HECA H HOBBIM TEXHOJIOT UM

000 dIakep CepBHC>

B urone 2016 rofja B pAMKaX OMBITHO-TTPOMBIIICHHBIX
pa6oT OO0 dTaxkep CepBUC» YCIIENTHO IIPOBEACHA paboTa
no Texnonoruu Plug&Perf ¢ THKT Ha MeCTOPOXAEHUH
OO0 «bamHedTh-106bIUa>.

OCOBEHHOCTBIO JAHHOH TEXHOIOTUH ABISAETCS: 1) CITyCK
KOMITOHOBKH, 2) YCTAHOBKA KOMITO3UTHBIX PA36ypPHBAEMBIX
IpOO6OK, 3) MPOBEACHUE THIPOIIECKOCTPYHHOI IEpPoparinu
(T'TIIT). Bce aTH HUKJIBI TPOBOAATCA 32 OOUH criyck ¢ THKT.

B ropr30HTAIBHOM CKBAXUHE OBIJIO YCTAHOBJIEHO 3 TPOOKH
un riposezneHo I'TIIT 4-X nHTEPBAJIOB C IIOCIEAYIOINM
nposegeHnueM KUcaoTHoro I'PIT B 4 crapun.

Taxske OHO U3 HOBIIECTB TO, YTO BECH CTBOJI CKBAXKUHBI
00CaKEH KOJIOHHOH @ 102 MM OT 32601 IO YCThA C
BHYTPEHHUM UAMETPOM 89 MM. []7151 06ecrieueHUA
6€3yCI0BHOTO JIOBEAECHH S O6CATHOM KOJIOHHBI /IO IIJIAHOBOH
IJIYOMHBI ObLT IPUMEHEH CIIELTUAJIbHBIN BPAAIOMIUICS
KOJIOHHBIH OAIIIMAK ITPOMU3BOACTBA. BallIMaK BBITIOITHEH ITO
CIIEIMAIBHOM 3aITATEHTOBAHHOM TEXHOJIOTUHU. B riporiecce
CITyCKA B CKBAKHUHY IIPH BCTPEYE C IPEMATCTBUEM
JIAaHHBIN KOJIOHHBIN OAIIIMAK 32 CIET AKCLIEHTPUYHOHN U
CBOOOHO BPAIIAIOMIENCA KOHCTPYKIIUY ITO3BOJISII IPOHTH
NPOOGIEMHBIE HHTEPBAJIBI QaHOMAJIBHON KABEPHO3HOCTH
WJIA BBICOKOM IIPOCTPAHCTBEHHOU MHTEHCUBHOCTH
WCKPHBJIEHUS CTBOJIA CKBAKUHEL [IprMeneHune
JIAHHOT'O THITd O60PYAOBAHMA ITO3BOIHJIO OCYIIECTBUTD
OeCIPENATCTBEHHBIN CITYCK O6CAJHOM KOJIOHHBI YEPE3 BCE
WHTEPBAJIBI TOCA0OK U KABEPH JJO TIPOEKTHON ITTyOUHBL
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OnucaHue TexHoJ/iormm

Pucynok2 -
Komnonosexa
6 coope ona
npoeedenus
paoom

0O6GocHOBaHMe BbiIGOpa TexHoorum

CpaBHHTEJIBHAA TA0IHIA

MTPII ¢ THKT MTIPII c mopTamMmH
(Plug&Perf) u mapamu 36C
(ballsleeves)
Kon-Bo crajuii | HEOrpaHUYEHHO MaKCUMyM — 3
CesleKTUBHAS .
MU3OJALMA CTa- Ad — IIOTHBIH HET
= LIEMEHTAXK
JINIT
OJIHOBPEMEHHBIN
MoHTaxx THKT na HET
u I'PIT
OrpaHuyeHue BO3MO’KHBIN «HEJI0-
TP CITYCKE XBO- OTCYTCTBYIOT XOJI» M3-34 JKECTKOCTH
CTOBUKA KOHCTPYKIIUK
LSRR G- MOTaJaHUE OCTATKOB
KPBITUH [IOPTOB OTCYTCTBYIOT s eMeHTA
pu MIPIT t
T'epMeTH4YHOCTD
IPU HEKAYECTBEHHOM
«I'OJIOBBI XBOCTO- OTCYTCTBYIOT
LEMEHTUPOBAHUHU
BUKa»
Ha 450 M BO3MOXXEH
CryCK MU repMeTH- | HET HEOOXOAM- | CPBIB IPH MPOBEJCHUU
3a1ud aJanrepa MOCTH MTPIT, HefoCTaTOK
BECA UHCTPYMEHTA
Bonbmue Tpenus MI'PII ¢ 89 mm HKT
OTCYTCTBYIOT
npu MI'PIT (TpeHus)
IIpuBneuenne
P HET HEOOXOIH- ciryck HKT co cTun-
6purazasl KPC
MOCTH repoM
(TOAroT,)




Pucynok 3 -
Cmonmuposeanmnoe
ooopyoosanue THKT
00O dlaxep Cepeuc»

NMnaH cTpouTenbcTBa
cKBa)XXuHbI (100 HK3)

e 3BC C KOJIOHHHI 146 MM.

J11MHa rOopru30HTAIBHOIO
crBosa — 200 m.

CIIyCK KOJIOHHBI @ 102 MM
(Mapka E), ieMeHTUpOBaHNEe
OT 326051 JO YCThSL.

5 craguit MKI'PIT o
TexHonoruu Plug&Perf
(CITyCK U YCTAHOBKA 4-X
KOMIIO3UTHBIX IPOOOK U I'TIIT
5 UHTEPBAJIOB).
Pa3zbypuBanue Npoo6ok 3a 1
CITO 1 0OCBOEHUE CKBAXKUHBL

Pucynox4 - Ilepconan OO0 dlaxep Cepeuc» npu npoeeoenuu
paoom no mexnonozuu Plug&Perf

Nop6op BHYTPUCKBAa)XKMHHOIO 06GopyaoBaHUSA

XapaKTepUCTHKH O0CATHOM

XapaKTepUCTHKA MAKEP-IPOGKH
KOJTOHHBI P P P-1Ip!
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MpoBepeHune paboT ¢ THKT Ha ckBa)kuHe -
100 HK3 (nioHb 2016 ropa)

ITocnenoBaTENbHOCTD IPOBEJCHUS PAOOT HA CKBAXKHHE:

1. IIposegenue I'MC na 'HKT (aBTOHOMHBII TPUOOP) — ONIPENETIEHNE
npodpuist npuroka, AKLL, ”HTEPBAIOB HETEPMETUYHOCTU.

2. Ilposepenue I'TIT1 1-ro unrtepsaia (3 ors.). Kuciorusii I'PIT.

3. Cnyck mabsona (ppes 85 mm ¢ B3/1) 11a npopaboTKU CTBOA
CKBAKUHBL

4. CnyCk/mocaka nakepa-npooku + I'TITI 2-ro nHTepsana.
Kucnornsii I'PIT.

5. IloBrOpeHue 11. 4 10 11oJHOro nposegeHusd I'TII 4-X nHTEPBAJIOB,
HOCAJKU 3-X IPOOOK U KUCIAOTHBIH I'PIT
(4-71 cragun).

6. Paz6ypuBanue 3-x mpo6oK (3 uaca, ¢ ppe3oit 85 Mm),
HOPMAIU3a1I1A 320051 U OCBOEHUE CKBAKUHBL

7. IIposepenue I'MC na THKT (aBTOHOMHBIN TPUOOP) — }
OPOMUIbL U COCTAB IPUTOKA.
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TEXHOJIOI'MU

Npaduk napameTpoB NnpoBegeHUs
pa6oT ¢ FTHKT - 11.06.2016 (4-a ctagus)
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BbiBOAbI M peKOMeHAaLuMu

e Texnonorus Plug&Perf (c npumenenuem 'HKT)
32PEKOMEH/IOBAIA CEOS1 KAK AJIETEPHATHUBA
CTAaHJAPTHBIM KOMIIOHOBKAM IIPH IPOBEJEHUU
MCI'PIL

¢ B cKkBaXMHAX MaJIOro guamerpa (36C)
BO3MOXKHOCTb YCTAHOBKH HEOI'DAHUYEHHOT'O
KOJIMYECTBA MMAKEPOB-IIPOOOK U, COOTBETCTBEHHO,
KOnnu4ecTBa cragui MIPIT.

¢ K OCHOBHBIM IPEUMYIIECTBAM MOKHO OTHECTH:

e HeorpanndeHHOE KOMU4eCTBO cTaauii I'PIT B
TOPHU30OHTAJIBHOM y4acTke (102, 114 mm).

e V3MEHEHUE KOJIMYECTBA CTAANUN U TUCTAHLINHA
MEX/ly HUMU B I1poriecce pa6otel THKT Ha
CKBaKUHe, 10 pesyabraraMm I'HC.

¢ PaBHONPOXOAHOI BHYTPEHHUM AUAMETD
XBOCTOBUKA IOCJIE pa30ypPKU IIPOOOK
(BO3MOXHOCTB IpOoBOAUTL 'MIC, HOBTOPHBIE
MTPIT).

e OgHOBpEeMEHHBIN MOHTAX (ps1oTa THKT u I'PIT
HAa KYCTOBOMH IJIOIIA/IKE.

¢ B cirydae nomy4eHus «CTOI» — ObICTPASA IPOMBIBKA
CTBOJIA CKBA’KHHBL.

¢ B cirydae ImIoxoro COO6ImeHus «CKBAXKUHA-TIIIACT>
IIPOBEJEHHE JOTIOTHUTENBHBIX pe30K I'TITT.

e Hanu4yue HeMEHTUPOBAHHON KOJIOHHBI (OT YCThA
JI0 326051) O6ECTIEYNBAET MOJHYIO U3OJIALIHIO
3aKOJIOHHBIX U MEKIIJIACTOBBIX IIEPETOKOB
(cenexkTUBHAS O6PAOOTKA).

e Huskue Tpenus npu 3axkauke MI'PIT (6e3 HKT u
IIAKEPA).

e HeT HEOOXOAMMOCTH IPUBJIEKATDh 6puragy KPC
JUIA TIOATOTOBUTENBHBIX PA6OT.

JlaHHAs TEXHOIOIUA HA CKBAXKUHE-KAHIUATE
3B5C 6b1712 COBMECTHO NOAOOPAHA U OOOCHOBAHA
TEXHUYECKUMH crieraauctTamu OAO AHK
«bamHedTh> 1 OO0 JTakep CepBUC» U IO
pe3ynbpTaTaMm paboT 3aPEKOMEH/IOBAIA CEOsI KAK
AJIBTEPHATUBA CTAHIAPTHBIM KOMIIOHOBKAM ITIPU
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IPOBEICHNUH MHOIOCTaAUMHBIX ['PIT. TexHonorus
Plug&Perf siBnsieTcss HAuOO0JIE€E EPCIIEKTUBHON

U1 S3KOHOMHUYECKU 3(PPEKTUBHON KAK HA HOBOM
(POHJIE CKBAXKUH I'OPHU30HTAJIIBHOI'O OyPEHUS C
nposeaeHueM MCI'PIT, Tak ¥ rOpU30HTAIbHBIX
CKBAXXUH, 320ypuBaeMbIx MeTo0M 3BC. 3aKa3uuk
Bnie OAO AHK «bamued 1> 1

OO0 «bamHePTh-JOOBIYA> BBIPA3HUIIN
TIOJIOXKUTEBHBIE OT3bIBbI B UCIIOJIHEHUU PA6OT
cutamu OOO «Takep CepBuc». CTOUT 3AMETUTD,
YTO JAHHBIE PAOOTHI IIPOBOJUINCH BIIEPBLIE

Ha TeppuTOpUn PP, 2 UMEHHO: IPHMEHEHMNE
TEXHONOIMU Plug&Perf B MaorabapuTHbIX/
PaBHOIIPOXO/IHBIX IKCIITYATAITMOHHBIX KOJIOHHAX
(102 MM) 1 TTIOJTHOCTBIO 3a1I€EMEHTUPOBAHHBIX OT
32601 10 yCThA (monobore).

Jlanee ckBaKUHA 6bL71a OOOPYJOBAHA YXKE
3apeKoMeH/10BaBIIel cebs VOIIH 2A rabaputa
BHH2A-80-2440 ¢ HADY>KHBIM IMAMETPOM 82 MM,
U (PAaKTUYECKUH 1€OUT HEPTU CKBAKUHBI
IIPEBBICUJI 3ATIJIAHUPOBAHHBIC TTOKA3ATEIIH.

B nnpoposkeHNe pa3BUTUSA 6ECIIAPOBBIX
TEXHOJIOTUI 1pu nnposeenrnu MCI'PIT B
TOPU3OHTAIBHBIX CKBAKMHAX KOMITAHHUS
OO0 dTakep Cepsuc» 10 KoHIIa 2016 Toz1a
IUIAHUPYET IIPOBECTHU €I 3 CKBAXKUHBI 110 JTAHHOM
TEXHOJIOTUH HA OJJHOTO U3 3AKA34YHUKOB. [JaHHbIE
CKBAKMHBI TAKXKE 326y pHUBAIOTCA MeTOROM 35C
3KCIUIyATAITMOHHOIM KOJIOHHOM TUAMETPOM 146 MM
CO CIIYCKOM XBOCTOBUKA JUaMeTPOM 102 MM Jij1g
poBeaecHU MHOroCTaaunubX I'PIT. B otnuune
OT YK€ NIPOBEJIEHHON paboThl, OO0 dlakep
CepBuC» IIIAHUPYET UCIIOIb30BATh PABHOIIPO-
xoaHyI0 CTBIKOBKY HKT auameTpom 102 mm
¢ 102-MUIIMMETPOBBIM XBOCTOBUKOM B
TOPU3OHTAIBHOM YUACTKE CTBOJIA CKBASKHUHBL.
CTuHrep, IKOPb U NO/IBECKA XBOCTOBHKA
ABJIIOTCS TAKXKE PABHOIIPOXOIHOM C KOJIOHHOM
U TIO3BOJISIOT IPOBOAUTE PAOOTHI IO TEXHOJIOIUU
Plug&Perf. IIpenMyImeCcTBOM O CPABHEHUIO
C IPOBEAECHHOM pabOTOI OYAET TO, YTO NOCIE
OPOBEJICHUA PA6OT HA JAHHOM CKBakmuHe HKT ¢
guaMeTpoM 102 MM MIOAHUMAETCA HA TOBEPXHOCTD
U [TO3BOJISAET IKCILUIYATUPOBATD CKBAXKUHY YOILIH
CTAaHAAPTHBIMH rAa0apUTAMU, PA3MEIICHHBIMU
B 9KCILTyaTAlIMIOHHON KOJIOHHE C IUAMETPOM
146 mm.

VYaUTBIBAS CII0KHOCTD KOHCTPYKIIUU IPU
IIaHUpoOBaHuU nposegenus MCI'PIT Ha
ckBaxkuHaX 3bC ¢ MATEPHUHCKON KOJIOHHOU
auaMeTpom146 MM, TaHHAS TEXHOIOTUS
MO3BOJISIET CHATH BCE OTPAHUYEHUS U IPOBOAUTD
HEOI'PAHHUYEHHOE KOINYECTBO cTagu MI'PIT, 1
6o0J1€€ TOrO, TOCIE Pa3bypPUBAHUA KOMIIO3UTHBIX,
OPOOOK OCTAETCA PABHOIIPOXOJHON XBOCTOBHK,
4TO 03BONUT NpoBogUTh I'MIC, nosropHbIE I'PII C
MPUMEHEHUEM JIBYXITAKEPHBIX KOMITIOHOBOK.

Taxoxke OOO lakep Cepsuc» B 2016 roay
3AKJIIOYMIIO SKCKIIO3UBHOE COITIAMIEHHE C
KaHaJCcKoU komnaHuen ResourceWellCompletions.



Pucynox 5 — Hzzomoenenue npooyxuyuu

HJannoe cornamenue no3sposnger OO0 «[1akep
CepBUC» IIPEIATATh HA POCCUIICKOM PBIHKE

YCJIyI'! 110 IIPEAOCTABICHUIO PABHOIIPOXOJHbBIX
MHOropa3oBbIX MydT I'PIT ¢ mociegyromert nx
AKTHUBALIMEN (OTKPBITUE/3AKPBITUE) AJ1 IIPOBEACHUS
MCI'PIT 1 noBTOpHBIX I'PIT. ResourceWellCompletions
SIBJISIETCS ONHUM U3 JIMJECPOB 10 OKA3aAHUIO JAHHBIX
YCYT U yKe 6071ee 6 JIeT IPEIOCTABISCT YCIYI'Y Ha
CEBEPOAMEPUKAHCKOM PbIHKE. JITaHHOE COIVIAIECHUE
IO3BOJIMUT OOEUM KOMITAHUAM IIOJyYUTD A IbHEHNIIEE
TEXHOJIOI'MYECKOE PA3BUTHE U OKA3bIBATD
BbICOKOKA4YECTBEHHBIE YCIIYI'Y CBOMM 3dKA34UKAM.
OO0 dIakep CepBUC», UMEIOIIEE TAKXKE B CBOEM
TEXHOJIOTMYECKOM MOPTQENE TAKUE YCIYTH, KAK

T poOpa3psiB I1acTa, npuMmeHenue T'HKT, nanHoe

Pucynox 6 — Pacnoaodcenue
AKMUEAUUOHHOZO KAI0UA 013 OMKPbImMmusn/
3axpoimuamygpmor I'PII

COIVIAIIEHHE ITIO3BOJIUT IIPEAJIATATh HA POCCUNCKOM
PBIHKE KOMILIEKCHBIE YCIyI'U (107 K1to4). KauecTBo
HPOAYKIIMU OTBEYACT BCEM TPEOOBAHUAM APIL.
OCOOEHHOCTBIO JAHHOM TEXHOJIOTHU
(ZoneStriker) ABIAETCA TUAPABIUYECKOE
OTKPBITUE/3aKPbITHE MY(PT I'PI1, yCTAHOBJIEHHBIX B
UHTEPBAJIE XBOCTOBUKA C IIOMOILBIO CIIELUAIbBHOI'O
UHCTPYMEHTA, ciiyckaemoro Ha 'HKT. Bce paboTsr
0 axkTuBAnUU U nposegeHnio MCI'PIT mposoasaTca
3a ogny CITO 1 IO 3aBEPIIEHUN PAOOT B CKBAKMHE
OCTAETCA PABHOIIPOXOHAA KOJIOHHA.
B nocienyiomen 9KCIIyaTaruyi CKBAKUHbI
BO3MOXXHO IIPOBEJEHNE TOBTOPHOTO I'PIT,
MPUOOIIECHNE HOBBIX 30H JINOO CEJIEKTUBHOE
3AKPBITHE MYPT IS U30IALUN BOAOTA30IIPUTOKOB.

OBHOBJIEHUE HOBOCTHOW PYBEPUKW - EXXEQHEBHO
PACCbIJIKM A1 NOANNCYNKOB CANTA - EXXEHEOENIbHO
OB30Pbl MIHHOBALIUIA HEDTECEPBUCA - EXXEMECAYHO

TEXHOJIOI'MU

HOBbII HOMEP XXYPHAJIA - EXXEKBAPTAJIbHO

0CTH KOMMEREANMM AHOHCHI AHATIMTHKA MHHOBALMM TEXHONOTMN 060PYA0BaHNE

www.cttimes.org
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MexayHapoaHbii CEpBUC
Tenepb 1 B Poccum

Komnanma « Taprue» npefocTaBnaeT ycnyru
Nno NIOBMJIbHO-aBapUMHbLIM paGoTtam

411l

Ha MUPOBOM PBIHKE IABHO YK€ C(DOPMUPOBAICS cn, feHer. [lepexo/ Ha COBPEMEHHYIO CXEMY PA6OThI
JIOBUJIbBHO-aBAPUITHBIN CEPBUC: YCJIYT'U 110 TOJIBKO B CAMOM Havajle IyTH, O HeJJABHEI'O BpEMEHU
JIMKBUJALTUH aBAPUM, TPO(DPUTAKTHKA ABAPUH, JIOBUJIBHO-ABAPUITHBIN CEPBUC OKA3bIBAJIN TOJIBKO
a TakxKe apeH1a ooopyaosanus (0T 20 7o 500 NPEACTABUTENBCTBA MUPOBOM «BOJIBIION YETBEPKU».

HAMMEHOBAHUN B KOP3UHE) U IIP.
Barmmarecs arum camocrosrensuo Lol InEIEI A ol gk by

3dKA34YUKY HC C DYKH — HAJITUYNC B OoTnnydYme ot MMeHWUTbIX

IIHPOKOT'O CIIEKTPA HHCTPYMEHTOB
11 MX XDAHEHHE OBXONITCA 3a py6e>KH bIX KOHKYPEHTOB,

noporo. I[Iporre 3aKa3aTh yCIyTH npeanaraeT Takxe
CHEIUATUCTAM-ABAPUAIITUKAM nnpo q) NNaKTUKy

WJIN B3SITh B APEHJY Tpebyemoe aBapu MHOCTMW.
obopygosanue. Tem 6oee, 4To

Ho oHu cocpeloTOYEHBI JIUIIb Ha
JIMKBU/IAIIMU ABAPUH 1 APEH]IE
KOP3UH OO0PYAOBAHMS.

Kommanus «TapruH» TOXKE BbIIILIA
HAa 3TOT PBIHOK, HO, B OTIINYHE
OT UMEHHUTBIX 3aPyOEKHBIX
KOHKYPEHTOB, IPEJIATAET TAKXKE
U NIPOPUIAKTHUKY ABAPUAHOCTH.
KoneuyHo, pabOTHUKH 3aKA34HKA

MO/IPsI/THAST OPTAHU3AIUS B HEKOTOPOLT CTEIICHU 3294CTYIO CAMU O6JIA/IAI0T HEMAJIBIM OIBITOM, HO
SBJISIETCS [APAHTOM TOT'O, UTO JI06As aBApHS OYIET 110 CO BPEMEHEM I7143 3aMbUIMBACTCS y BCEX. B3I/
BO3MOKHOCTH JTUKBUIUPOBAHA. DTOMY CITOCOOCTBYET OIBITHBIX CIIEITUAITUCTOB CO CTOPOHBI MOXKET
HAJTMYHUE OITBITHBIX BHICOKOKBATU(DUITUPOBAHHBIX TIOZICKA3aTh, I7IC U YTO HY>KHO UCIIPABUTH BO
ABAPUIMHBIX UHXKEHEPOB, KOTOPBIE COGHUPAIOT U36eKAHUE MOCTIEICTBUI.

crnernuduueckoe 060pyI0BAHUE U I'PAMOTHO — Mgl 60J1€€ CIEIMATU3UPOBAHHO MOAXOIUM

JIMKBUIHPYIOT ABAPHIO.
Ha poCcCuriCKOM K€ pPBIHKE rlop'pﬂp'Haﬂ OpFaHl/I3aLl,I/IF|

B paGoTaIOT O B HEKOTOPOW CTErNeHn
OJIBIICH YACTH I1IO CTAPUHKEC.

OTBETCTBEHHBIM 32 JINKBU/IATIHIO ABJIETCA FAPaHTOM
ABAPHH SIBJIICTCS TOPSIIHK ITO TOro, 4To N lobas aBa puns

KPC nnn 6ypeHuIo. B oTaensHyo 6yp.e-|- Mo BO3MOXXHOCTU

CHY)K6}7 (PYHKIUSI HE BBIBOJUTCS, NNKBUAMPOBAHA.
ABAPUHHBIC UH)KCHEPBHI ABJISIIOTCS

«YHHUBEPCAJIbHBIMH COJIIATAMI»,

K 3TOMY BOIIPOCY, — TOBOPUT
3aMECTUTED IO JIOBUIBHBIM PA60OTAM
JUPEKTOPA 1O BHYTPUCKBAKMHHBIM
pa6oTam Kommanuu «Iaprun» Cepreu
Maxkapos. — IIpe1oCcTaBiisgeM MOJTHBIA
CHIEKTP OOOPY/IOBAHHUS U OIBIT IO
BCEM BO3MOKHBIM [IPOGIEMAM.
34Ka34YHKHU IOCTEIIEHHO OCO3HAIOT
IIPEUMYIIECTBA IIOJOOHOI'O IOAXOAA,
Hanpumep, «[a3npom HedTh> HaYaId

34HUMAIOTCA HE TONBKO JIAP, HO 1 IPOMBIBKAMUY, 34Ka3bIBATb CEPBUC OTIE/IBHO.
neMeHTaxom, PUPamu u nip. Kak npasuiio, maker 34Ka3aTh MOKHO KaK ITOJIHBIM KOMILJIEKC YCIYT IO
HEOOXOAUMOIo OO60PYIOBAHNA MMHHUMAJIEH, PA6OTHI JIOBUJIBHO-ABAPHUHHBIM pab60TaAM, TAK 1 OOOPYIOBAHHE

MNPOBOAATCS CBOUMHU CUJIAMU C IIOTEPEN BDEMEHH, B APEHY.
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OGopyaAoOBaHME U UHCTPYMEHT

¢ OcBoGoXxAaoLWMecs HApYXHble U
BHYTpeHH/e Tpy6GonoBKu c yaapHon
KOMMOHOBKOW (SICC, yAapHbIA
nepeBOAHUK, YCUINTEND);

MeTuuKu, Konokona;

MpodmnakTuka aBapMMHOCTH
npu oypexnum n TKPC

[leXXypcTBO aBapUMHbIX UH)XXEHEPOB C eXKeAHEBHbIM
noceleHeM GypoBbix Gpurag u Bbigayen
peKkomeHAaLui Mo NpeoTBPaLLEHNIO aBapUNHOCTU:
¢ KoHTponb cocTossHUsI paGo4yero MHCTPYMeHTa

®dpe3epbl — KOHYCHbIE, TOPLEBbIE,
KOJbLieBbl€;

TpyGopesbl BHyTpeHHUE N HapyXXHble;
MppollMY, marHuTbl, ne4aTtu U T.A4,.;
CKpebKu, KPIoYKU 1 YAOUKMU ANs Kabens
Y3UH uTnUC;

HectaHpapTHoe 0GopynoBaHue U T.A4.;
KNUHbI-OTKNOHUTENN N
rmapopacwuvpuTenu.

Oxa3biBaemMbie ycnyrm

MNpodunakTuka aBapum;

KomnneKkcHbie ycnyrv No ConpoBOXAEeHUI0
6ype|-|m| N peMOHTa CKBa>XUH, HanpaBJieHHble
Ha NnpeaoTBpaLleHVe aBapun;

JinkBupaumvs aBapun;

Mopbop Heo6xoamoro o6opyaoBaHUs Ans
oCyLLeCTBIeH1s NOBU/IbHO-aBapUNHbIX paboT
B npoLiecce 6ypeHuns/peMOHTa CKBaXXUH U1
MH)XeHepPHO-TeXHU4eckoe CONpPOBOXAEHME;
JInkBnpaumnsa aBapumn coocTBeHHbIMU CUTaMu,
BKJTIOYas TsKenbI NoAbeMHUK 1 Gpuraay;

(MHcnekuusa DS-1, MOMeHTa CBUHYUBAHNS,
rnacnopToB, KOHTpons 3a Kon-som CMO n T.4.);
KoHTponb peXxumoB GypeHus,

ckopoctn CNO mn T.4,.;

KoHTponb 3a cocTosHMeM ycTbeBOro
oGopyAoBaHUs N ero COOTBETCTBUEM
npoBoAUMbIM paboTawm;

MNpepynpexaeHne Nnpuxeata GypunbHom
KOJIOHHbI;

MNpepynpexaeHne 3aKNMHNBaHUSA GypUNbHOMN
KOJIOHHbI;

MNpepynpexxaeHue cioma GypunbHOM KOJIOHHbI;
MNpepynpexxaeHue aBapun 1 6paka

npv KpenaeHuu;

MpepynpexpaeHne aBapun c gonotamu;
MNpepynpexxaeHne NPUXBATOB C 3a00MHbIMUY
ABUraTtensimu;

MpepynpexaeHne NageHns KONOHHbI

TPYO B CKBaXKVHY;

MNpepynpexxaeHue aBapun npu GypeHnn
ropn3oHTalNbHbIX CKBaXXWUH.

JinkBupauua
AnddrepeHumnanbHbIX
NPUXBaTORB NPM CypeHun

e YcTtaHoOBKa HeCpTSIHbIX N KUCNTOTHbIX BaHH,

MpepocTaBneHne noBUnbHOro obopyaoBaHus;
ApeHpa KOpP3UH NOBUIIbHO-aBapUNHOro
MHCTpYMeHTa 6e3 NH)XeHepHO-TeXHNYEeCcKoro
conpoBoxaeHus. loaGop MHCTpYyMeHTa

MOXeT ObITb OCyLL,eCTBIeH KaK Hamu,

TaK N 3aKa34yukom;

Nopabop 1 cnyck KNMHOB-OTKJIOHUTENeN
ona 3bC;

Nopabop 1 cnyck rmppopacwimpuTenem
OTKPbITOro CTBONA;

Jinkenpauusa guddepeHumnanbHbIX MPUXBATOB;
CynepBaisuHr 6purag 6ypeHus n KPC 24/7;
Ycnyru no cnycky nakepos 1 nakep-npoo6ok;
OcBoeHMe CKBaXXUH CTPYMHbIM HAaCOCOM;
®dpesepoBaHue No meTanny, pasdbypuBaHue
uemMeHTa.

BKJIlOYas NpefoCcTaBeHne CreLTeXHUKM;
KomnpeccupoBaHue;
NH)XXeHepHO-TeXHMYeCcKoe CoNpoBOXAeH e
pab6or;

OTBOPOT Bbille TOYKU NPUXBATa C AANIbHENLLMM
3anaBnuBaHNEM aBapUNHOIO MHCTPYMeHTa

C NpUMeHeHNeM yaapHbIX KOMMNOHOBOK.

[TAPruH]
Ten. 8-800-755-2000

(ans 6ecnnaTHbIX 3BOHKOB C NTIOObIX
TenedoHOB Ha TeppuTopumn Poccmm)

info@targin.ru
www.targin.ru
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BBICOKOTEXHOJIOIHNYHBI CTCH/I
1S ICIIBITAHUSA THOKHX TPYO

High-End Testing Frame
for Coiled Tubings

Heanscon IIEPO30, Kapiaoc ITA3, Xassep XOJIBIIMAH, Moaxum OIIIIEJIT, HWHCTHTYT TEXHOJIOTUI HeTEera3zogoopIuu,

KiraycraabCKH TEXHUIECKHH YHHBEPCHUTET

Nelson PEROZO, Carlos PAZ, Javier HOLZMANN, Joachim OPPELT, ITE - Clausthal University of Technology

AHHOTAITIUA

Tpy6GHas NIPOAYKIIUS UCTIOIb3YETCA IIPU OONBIIUHCTBE
PaboT, OTHOCAIINXCS K HE(PTETA30BON HHYCTPUU.
HaznexHOCTD M0601 ONEPAIH MOKET OBITD YTydIlIEHa
OyTEM IPOTHO3UPOBAHUS *KU3HEHHOTO IITUKJIA
TPYOHBIX U3JETUI. DTO TAKIKE IO3BOJIUT CHU3UTD
HEMPOAYKTHUBHOE BPEMS U U30€KATh JOMOTHUTEIBHBIX
pacxosioB.

Brarogapst pa3apadOTKe HOBBIX MATEPHUATIOB U
COBEPIIEHCTBOBAHHUIO KOJITIOOMHIOBBIX TEXHOJIOTUHA
3TU TPYOHBIE U3ZENS B IOCJIETHEE BPEMS HAY AU
UCIIOJIb30BAThCS 111 OOJIEE CIIOKHBIX OIIEPALTUT,
BKJIIOYas OypeHue. [IOCKOIbKY /111 IPOrHO3UPOBAHUSA
TPEBYETCHA OUEHb TOYHOE BOCIIPOU3BEAECHNE PEATTBHBIX
Harpy3ok Ha ru6kue Tpyos! (I'T), BOZBHUKAIOMMX B
MIPOLECCE UX UCTIONBb30BAHUS, ObLII CHPOEKTUPOBAH U
MOCTPOEH YHUKAJIBHBIN CTEH /11 BOCIIPOU3BENCHU A
BCEBO3MOKHBIX ITPOIIECCOB, KOTOPBIE CIIOCOOCTBYIOT
BBIXO/y U3 CTPOS KOJITIOOUHTA.

K OCHOBHBIM HArpy3KaM Ha I'T MOXXHO OTHECTH
CTHOAIONINE HATPY3KH, IEHCTBUE BHYTPEHHETO
JIABJIEHUS U OCEBBIE/PACTATUBAIONTNE BO3JAEUCTBUA.

B otnmnune o1 IPyrux TPyOHBIX U3EIUI, NICTIOTb3YEMBIX
B He(pTErazoBo nuAyCcTpuy, I'T mogBepraioTcs
IUIACTUYECKON ie(POPMAIINU U3-32 PETYIIPHBIX

[JUKJIOB U362, KOTOPBIE OOYCIOBIEHBI TPOXOXKACHUEM
KOJTIOOHMHTI A Y€PE3 BEPTIIIOT U HAMATBIBAHUEM HA
6apabaH. BHyTpEHHEE JJaBJICHUE BKYIIE C MEHSIOIUMUCS
CTHUOAIOMIMMU HATPY3KAMH IPUBOJUT K OBAJIM3ALIUH

I'T (moTepe nepBOHAYAIBHOI'O KPYIJIOT'O COCTOSIHUSA).
OBaJIBHOCTD TPYO CHUJIBHO BJIMSIET HA CIIOCOOHOCTD
KOJNTIOOHMHTA CONTPOTUBJIATCA JJEUCTBUIO BHYTPEHHETO
WJIU BHEITHETO AaBieHus. [Tockonbky I'T npeacTasisior
COOO HEPA3PBIBHYIO KOJIOHHY JJIMHOM /10 HECKOJIBKHUX
TBICAY METPOB, OYEHD YACTBIM ABJIEHUEM, CBOUCTBEHHBIM
KOJNTIOOHHTY, ABJIAETCA €TO YJIMHEHUE U3-32

OCEBBIX HATPY30K, OOYCJIOBJIEHHBIX BO3JEUCTBUEM
COOCTBEHHOTO BECA ITPH HAXOXK/IEHUN B BEDTUKAJIBHONU
YACTU CKBAKUHBL Ba’KHO IPUHATH BO BHUMAaHUE TPEHHE
O CTEHKHU CTBOJIA CKBAXXUHBI, KOTOPOE NPUCYTCTBYET
npu ciycke I'T. TpeHue MOXKeT ObITh IIPEACTABICHO

KAK UHAYIIMPOBAHHBIA KPYTAIUA MOMEHT. Mea
HCIIOJIb30BAHUS KOJITIOOUHTA JIJ1s1 Oy PEHU S JIE/IACT
HEOOXOAMMBIM TOYHOE U3y4YEHNE CKPYYHUBAIOMINX
HAI'PY30K Ha ruokue Tpyo6sl ITocneaHne o6yCi0BIEHbI
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ABSTRACT

Tubulars are involved in most of the activities related to
the oil and gas industry. The reliability of any operation
can be enhanced by predicting the lifetime of these
tubulars and thus avoiding non-productive time and
€xcessive COSts.

Thanks to the development of new materials and
improvements of the coiled tubing technology with
the years, these tubulars have been lately used in more
challenging operations, such as drilling. With the need
of accurately replicate the actual service loads acting on
coiled tubings during its operation in the field, a unique
testing facility was designed and built to replicate all the
different processes promoting the failure of these kind of
pipes.

The main loads acting on coiled tubings are the
bending, internal pressure and axial load. Unlike the rest
of the tubulars used in the oil and gas industry, coiled
tubings work under plastic deformation because of the
bending cycles encountered while passing through the
reel and gooseneck. The internal pressure, altogether
with the alternating bending loads are responsible for
the ovality of the pipe, an effect representing the loss
of roundness in the coiled tubing. The ovality strongly
affects the capacity of the tubing to resist the presence
of internal or external pressures. Since the coiled tubing
is one piece of pipe which can measure even thousands
of meters, it is very common for this tubular to suffer
elongation because of the high axial tension load
represented by its own buoyed weight when it hangs
in the vertical section of a well. Finally, it is important
to take into account the friction with the walls of the
wellbore as the tubing is deployed. This friction can be
represented as an induced torque in the pipe. The idea
of using the coiled tubing for drilling applications makes
necessary the accurate study of torsion loads in coiled
tubings, effect taking place due to the induced torque in
the string coming from the drill bit.

The new test facility is able to replicate all these possible
loads either separately or at the same time by means of
hydraulic cylinders acting directly on the test sample.
The results of the first tests applied on coiled tubings are
shown and compared with other available results. All
these first tests were run with high internal pressure in
order to simulate the loads acting in high pressure wells.



UHAYLUPOBAHHBIM KPYTAIIUM MOMEHTOM, UCXOASIIIUM
OT 6YPOBOT'O JOIOTA.

HoBBIM CTEH AJISI UICOBITAHHUI CITOCOOEH
BOCHPOU3BOAUTD BCE BO3MOKHBIE HATPY3KH,
JENCTBYIOIIYE HA THOKYIO TPYOY, KaK IO OTAEIbHOCTH,
T4K U OJJHOBPEMEHHO I PU HOMOIIY I'H/IPABINYECKUX
LWIHH/POB, BO3IEUCTBYIONUX HETOCPEJICTBEHHO HA
TECTOBBIN OOPAa3€ll. B CTaThe MOKA3aHbI PE3YJIBTATEI
TIEPBBIX TECTOB, IPOBEJICHHBIX HA KOJITIOOUHTE, 4 TAKXKE
MPOU3BEJICHO CPABHEHUE 3THUX PE3YJIBTATOB C IPYTHMU
JOCTYITHBIMH JAHHBIMU. BCe TECTHI NPOBEJIEHBI IO,
JIEHCTBHEM BBICOKOT'O BHYTPEHHET'O JIABJICHUS 7151 TOTO,
4TOOBI CUMYIUPOBATH YCIIOBUSI BHICOKOHATIOPHBIX
CKBAKUH.

BBEJEHHUE

PyKOBOACTBYACH UIc€H CHUMKEHUA PACXO/IOB IIyTEM
MIPOBEAEHUS TECTOB TPYOHBIX U3/IEIHH B IAOOPATOPHBIX
YCJIOBUSAIX, MBI IIPUILIN K BBIBOJIY O HEOOXOANMOCTH
OPOEKTUPOBAHHUSA U CO3/JAHHS HOBOI'O CTEHA IS
UCIBITAHUIN, KOTOPBIA CMOT OBI
BOCHPOU3BOAUTD PA3INYHBIE
HAI'PY3KHY, JEUCTBYIOIIUE HA
KOJITIOOUHT. ITyTeM npoBeIeHN A
UCIIBITAHUIH B JIA60PATOPHBIX
YCJIOBUSX, IJI€ TAKHUE HATPY3KHU
MOYKHO JIETKO KOHTPOJIUPOBATD,
MOKHO JJOCTUYb 9KOHOMHU BO
BPEMEHHU, TPYOHBIX MATEPUAIIAX,
paboyeM BPEMEHH U YCUITUSAX,
MNOTPAYEHHBIX HA OOECTIEUEHUE
6GE30ITaCHOCTH.

C Ha4aJ1a UCTIBITAHUI THOKHUX
TPy6 OKOJIO 25 JIET HA33a/]] BCE
CTEH/IBI, KOTOPBIE CO3/1aBAJIUCH,
MOIJIA BOCIIPOMU3BOJUTD TOIBKO IIUKJINYECKUE
M3TUOAIONINE HATPY3KHU IIPU BO3/ICUCTBUU BHYTPEHHETO
JIaBJIEHNS U JIMIIb B HEKOTOPBIX CJIYIAAX TAKXKE U OCEBBIE
HATPY3KHU.

Mcrnonb30BaHUE KONTIOOMHIOBOT'O OyPEHUA
B IIOCJIETHUE I'O/IbI CTAHOBUTCS BCE OOJIEE
PaCpOCTPAHEHHBIM 6JIATOAP PA3BUTHIO HOBBIX
TPYOHBIX MATEPHUAJIOB U TEXHOJIOTUH, KOTOPBIE
JI€JIAI0T BO3MOXXHBIMM TAKHE CIIOKHBIE PAOOTHL A B
HEKOTOPBIX PETUOHAX, TAKMUX KaK AJiAcKa, Kanama n
BnyxHUNI BOCTOK, KONITIOOMHI'OBOE OYPEHHE YKE CTAIIO
CTAHIAPTHOM OIIEPAIUET.

B JaHHOM KOHTEKCTE PACCMOTPEHHE HATPY30K HA
TUOKHE TPYOBI IIPH UX UCIIOJIb30BAHUH B IIPOLIECCE
OYpPOBBIX pabOT OO6PEIO HOBYIO CTEIIEHD BAKHOCTH.
Henzb6exHOoe MPUCYTCTBUE KPYTAIIETO MOMEHTA,
UCXOAAILIETO OT AOJIOTA, IIPU IIPOBEAEHUN OYPOBBIX
PaboT HETATUBHO BJIMAET HA OOIIEE CONPOTUBJIEHHE
KOJTIOOMHT A HATPY3KAM U, KAK CJIEJCTBUE, CHUXKAET
YCTAJIOCTHYIO JOJITOBEYHOCTh TMOKUX TPYO.

B nanHOM paboTe IpeCTABICH HOBBIH J1A60PATOPHBIN
CTEHJI, KOTOPBIX CIIOCO6EH BOCIIPOMU3BOJUTD HATPY3KH,
TPEBYIOIMECH 11 TOYHOI'O MOAEIUPOBAHHUA IIPOLIECCA
OypeHU 1, KOTOPBIH, KaK IIPABUJIO, IIOIBEPIACT I'HOKYIO
TPyOy IPEACAbHBIM HArpy3kam. HOBBINM CcLieHapui
HATPY30YHBIX UCIIBITAHUN I€JIAET HEAKTYAJIbHBIMU
CYLIECTBYIOIINE MATEMATUYIECKHE MOJIEIIH,

CNIOXHble paboThbl.

Mcnonb3oBaHme KonTiobmnHrosoro bypeHus
B NnocriefiH1e roapl CTaHOBMTCA BCe bonee
pacnpocTpaHeHHbIM Giarogaps pasBUTUIO
HOBbIX TPYOHbIX MaTepUanoB U TEXHONOMUM,
KOTOpbIe AeNalOT BO3MOXHbLIMU Takue

The implementation of coiled tubing drilling
has been continuously growing in the last
years thanks to the development of new
materials and technologies which make this
high demanding operation possible.

INTRODUCTION

With the original idea of reducing costs by testing
tubulars in labs it was found necessary to design and
build a new test frame, where the different loads acting
on the coiled tubing are replicated. Savings in time,
pipe material, man power and safety procedures can be
achieved when testing in labs where the loads can be
easily controlled.

Since the beginning of coiled tubing testing about
25 years ago, all test facilities built only consider the
application of the cyclic bending load while the pipe
is internally pressurized, and in few cases, it was found
possible the application of axial loads.

The implementation of coiled tubing drilling has been
continuously growing in the last years thanks to the
development of new materials and technologies which
make this high demanding operation possible, and even
standard in different places worldwide, such like Alaska,
Canada and in the middle east.

It has become really important to consider the loads
acting on coiled
tubings when they
are used in drilling
applications. The
presence of torque is
imminent in this kind
of operations, load
that negatively affects
the combined load
resistance of the coiled
tubing, and hence, the
fatigue lifetime of the
tubular.

In this paper a
new test facility is
presented which is able to replicate the loads necessary
to accurately simulate this challenging operation, which
generally take coiled tubings to their load limits. This new
load scenario makes obsolete the existing mathematical
prediction models for determining the fatigue lifetime
of coiled tubings, reason why it is necessary to establish a
comparison between the test results with these existing
models.

The experimental results of the first tests are presented
in this document as comparison to the existing
mathematical prediction models.

TECHNOLOGIES

REVIEW OF EXISTING TEST FACILITIES

To start, it is reviewed how the coiled tubing testing has
been performed worldwide during the last two decades.

Figure 1.a shows a test facility built as an intent to
standardize coiled tubing fatigue testing, being designed
as simple as possible with the goal to be easily available
to every company and also to make the rigging of the
sample as fast as possible (Newman and Brown, 1993).
In this facility, which is used to test pipe samples with
diameters between 1 and 1%, can be only applied
bending cycles with internal pressure since the main
target has been always focused in analyzing the main
components affecting the plasticity of the coiled tubing.

The figure 1.b shows a newer test facility built to test
coiled tubings with different induced surface defects
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MPOTHO3UPYIOIINE YCTATOCTHYIO IOJITOBEYHOCTD
KONTIOOMHTA. [To3TOMY HEOO6XOJUMO ITPOBECTHU
CPAaBHEHUE TECTOBBIX PE3YJIBTATOB C PE3YJIBTATAMH,
MPOTHO3UPYEMBIMU STUMH MOJEISMU.

JlaHHBIE IEPBBIX SKCIIEPUMEHTOB IIPE/ICTABICHDI B
HACTOSIIEN CTAThE B (POPME CPABHEHMA C IIPOTHO3AMHU
CYHIECTBYIONNX MATEMATHIYCCKUX MOJICIICH.

OB30P CYHIECTBYIOIIINX CTEHIOB IJI4
HNCIBITAHUN

Jlist Hadana 6yJeT aH 0630 TOT'O, KAK IIPOBOUIOCH
TECTUPOBAHNE TNOKUX TPYO B TAOOPATOPHAX IO BCEMY
MHPY Ha HPOTKEHUN HOCIEAHUX ABAJLIATH JIET.

Ha pucyHKe 12 MOKa33aHA UCTIBITATEIbHAS YCTAHOBKA,
HOCTPOEHHAS C HAIMEPEHUEM CTAHIAPTUZUPOBATH
MIPOLECC YCTAIOCTHBIX TECTOB /11 THOKUX TPYO.

OHa 6bUIA CIIPOEKTUPOBAHA TAKUM OOPA30M, UTOOBI

€€ MPUOOPETEHUE MOIJIA TIO3BOJIMUTD CEHE TTI00AS
KOMIIaHUA. JJaHHASA yCTAHOBKA UMEET IIPOCTOM IU3ANH,
JIETKO COOUPAETCA, 4 IPOLIECC MOHTAKA TECTOBOI'O
06pa3ziia oueHb 6b1CTp (Newman, Brown, 1993). B atori
YCTAHOBKE, KOTOPAs CHOCOOHA TECTUPOBATH OOPA3IIbI
TPy6 1uamMeTpoMm OT 31,75 MM 710 44,45 MM, MOKHO
HMUTHUPOBATH TOJIBKO CTUOAIOIINE IUKINYECKHE
HAT'PY3KH U BO3JICHCTBUE BHYTPEHHETO AABJICHU,
MOCKOJIBKY OCHOBHOH €€ LIEJIBIO BCETA ObLII AHAIN3
OCHOBHBIX KOMIIOHEHTOB, BIHAIOMUX HA IJIACTUYHOCTD
KOJITIOOUHT Q.

Ha pucyHke 1b noKa3aH UCIIBITATEIBHBIN CTEH],
KOTOPBIY ObLIT CO3/1aH A1 UCIIBITAHUI THOKUX TPYO C
Pa3NINYHBIMUA MHAYIIUPOBAHHBIMU IOBEPXHOCTHBIMH
JedEKTAMU IO/ BO3JEHCTBUEM BHYTPEHHETO IABICHUA U
UKINYECKUX CTUOAIONUX HATIPY30K. TAKXKE 3TOT CTEH/]
CIIOCOOEH TECTUPOBATD NOJ] BO3ACHCTBUEM PACTBOPOB
H,S ru6kue Tpy6bl, CO34AHHBIC U3 HOBBIX MAPOK CTAJIN
(CTMRC, 2016).

VCTaHOBKA, TOKA3aHHAS HA PUC. 1¢, 6bLIa TIOCTPOEHA
B €IMHCTBEHHOM 3K3EMILIAPE JJ11 TECTUPOBAHUSA
06PA3IOB TPYO AHAMETPOM OT 38,1 MM 710 76,2 MM 1107,
BO3/JIEHCTBUEM LIMKIUYECKHX CTUOAIOMIUX HATPY30K U
BHYTPEHHETO JJABJIEHUS BILUIOTb JIO PA3PYIIEHUS TPYOBL
Ha 3T011 yCTaHOBKE ObIM TPOBEAECHBI UCTIBITAHUS
06pa310B, U3TOTOBJIEHHBIX M3 YIVIEBOJIOKHA, I
CPABHEHUA UX YCTAJIOCTHOMN IIPOYHOCTU U TAKOBOH,
UMEIOIIEHCA Y CTAHAAPTHBIX CTAJIbHBIX TPYO
(DETCRC, 2016).

Crenj 111 UCIIBITAHUH, IPOJEMOHCTPUPOBAHHBIA HA
puc. 1d, 6611 CO3/1aH B PAMKAX IIPOEKTA, UMEHYEMOT'O
«COBMECTHBIN UCCIEA0BATEIBCKUU IIPOEKT 110 U3YUYEHUIO
YVIJIMHEHUS U YBEJIMYEHHN S TUAMETPA THOKUX TPy6»
(CTMRC, 2016). I[IpOEKT IIPU3BAH U3YIUTh MCXAHUKY
KOJITIOOMHT'A C LIENBIO CO3JJAHHS MOJIENIH INIACTUYHOCTH
TUOKUX TPy6. Ha 3TOM CTEH/IE MOKHO IPOBOANUTD
UCIBITAHUA THOKUX TPYO UaMETPOM OT 31,75 MM JJO
60,33 MM 11071, BO3/IEMCTBUEM OCEBBIX U IIUKINYECKUX
CrU6AIOMUX HATPY3O0K, 4 TAKKE BHYTPEHHETO TABJICHUS.

IlyTem NpOBENEHUS SIKCIEPUMEHTOB IO TECTUPOBAHUIO
T'UOKUX TPyO ydeHbIE pa3zpaboTaniu Habop
CYHIECTBYIOIINX CETOAHA MATEMATUYECKHUX MOJIETIEL,
MPOrHO3UPYIOIMINX YCTATIOCTHYIO JOJITOBEYHOCTD
KONTIOOUHTA. O HUX OYZIET BKPATLIE U3JIOKEHO HUXKE.

Maremarudeckue mogenu Achilles (CTES, 2003),
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Pucynox 1 — Cymgecmayroujue yCmanoexu
0151 nPOBEOeHUA UCNBIMAHULL KOIMIOOUHZA
Figure 1 — Existing coiled tubing

test facilities

against bending cycles with internal pressure. This
machine is also built to test new CT grades under
exposure of H,S solutions. (CTMRC, 2016)

The machine shown in the figure 1.c was exclusively
built to test pipe samples with OD between 17?7 and 3”
to bending cycles with internal pressure to failure. CT
samples made of carbon fibre were tested in this machine
to compare their fatigue performance to the ones of
normal steel pipes. (DETCRC, 2016)

The test facility shown in 1.d was built as part of a
project called “The elongation and diametral Growth
JIP” (CTMRC, 2016) to study the coiled tubing mechanics
with the idea to develop a coiled tubing plasticity model.
This machine was designed to apply bending cycling
and axial load to pressurized coiled tubings with outer
diameters between 1% and 2 ",

By means of experimental coiled tubing testing, it was
able for different investigators to develop today s existing
mathematical models to predict the fatigue life time of
coiled tubings, which will be shortly explained below.

The mathematical models Achilles (CTES, 2003),
CoilLIFE and Cycle have been developed after thousands
of pipes tested in labs, being the most used prediction
models worldwide. The Achilles model is an algorithm
belonging to the Cerberus package which has been
developed by Prof. Steven Tipton of the University of
Tulsa (Tipton, 1996, 1999)). This model is based on the
plasticity theory which relates the shear and the stress
or strain suffered, continuously updating the capacity
of the coiled tubing to resist additional forces. CoilLIFE
was developed for Dowell Schlumberger (CTMRC,

2016) and it calculates the damage occurring during

each bending cycle suffered depending on the internal
pressure, accumulating the total damage, predicting by
this way when the first crack will appear. During this
investigation, the strains were always measured in hoop
and axial directions in order to compare the accumulated
plastic deformation under different internal pressure
values. In the case of the software Cycle, it was developed



CoilLIFE u Cycle 65111 pa3paboTaHbl HA OCHOBE aHAIN34
J1260PATOPHBIX UCHBITAHUI THICSIY OOPA3LI0B TPYO. DTO
HAUOOJIEE YACTO UCTIOIb3YEMBIE IIPOIHOCTUYECKHUE
mozenu. Mogenb Achilles ripeacrasiseT CO60M1
AITOPUTM, IPUCYTCTBYIOIMIUI B ITAKETE IIPOTrPAMMHOTO
obecneuenus Cerberus, pa3paboTaHHOM IPOMECCOPOM
CruBeHOM TUNITOHOM U3 YHUBEpPCUTETA TaJICHI

(Tipton, 1996, 1999). BTa MOAIEIb OCHOBAHA HA TCOPUHN
IUTIACTUYHOCTH, KOTOPAA COOTHOCUT CJBUTAIOIIEE
YCHJIME C MHYLIITUPOBAHHBIM MEXAHUYECKHUM
HanpsiKeHUEM /1e(pOPMAIIHEH, HEIPEPBIBHO OOHOBJIAS
JaHHBIE O CITOCOOHOCTH KOJIITIOOMHI'A COTPOTUBIIATBCS
JIOIIOJIHUTENBbHBIM Harpy3kam. Mojenb CoilLIFE 6b11a
paspadorana i komnanuy Dowell Schlumberger
(CTMRC, 2016). OHa paCCUUTHIBACT MTOBPEK/ICHHS,
HAaHOCHMBIE I'NOKOU TPYOE KAXKABIM IIMKJIOM CTUOAIOINX
HAI'Py30K, B 3aBUCHMOCTHU OT 3HAYEHHH BHYTPEHHETO
JAasneHus. [Ipy 3TOM IPOU3BOAUTCA PACYET OOIIETO
KOJIMYECTBA ITOBPEK/ICHU M HA OCHOBE 3TOI'O

JIEJIAETCS IIPOTHO3 O TOM, KOTI/IA TO/XKHA ITOSIBUTHCS
TepBas TpeuHa B Tpy6e. B mporiecce pacyeTon
Jle(bOpMaIIK BCETIA UBMEPSIINCH B KOJIBLIEBOM M1 OCEBOM
HANPABJICHUAX JIUISL CDABHEHU S AKKYMYIUPOBAHHOM
IUIACTUYECKOU 1e(POPMALIH, TIOyYAEMOMN IIPU
pHBHI/I‘-IHbIX 3HA4YCHUAX BHyTpCHHCI‘O AABJICHM .
ITporpaMmmHoe ob6ecreueHue Cycle 6p110 pa3paboTaHO

B 90-X rofiax NpoUIJIOro CTONIETH KOMITAaHHUEH NOwWSCO
U HUCIIOJIB30BAJIOCh UCKJIIOYHUTE/IBHO KOMITaHMEH Baker
Hughes Inc (TCC210, 2005).

Bce aTu MOjIe TN IPUHUMAIOT B KAYECTBE BXOAHBIX
apaMEeTPOB CIAEAYIONUE BETUYHUHBL: BHEITHUH JHAMETP
TUO6KON TPYOBI, TOMIIUHY €€ CTEHOK M MapKY IPOYHOCTH
CTaJIU, U3 KOTOPOH OHA CJIe/IaH4, 4 TAKXKE PATUYCHI
UCKPUBJIEHUS 6apabaHa U BEPTIIIOra, BHYTPEHHEE
JIaBJICHUE B TPyOE IIPU €€ CTUOAHNHN/Pasrudbanun. MimMes
B CBOEM PACIHOPSI)KEHUH BCE BBINIEIIEPEYNCIICHHbBIC
apaMeTPBI, IPOrPAMMBI CIIOCOOHBI PACCUYUTATD
HANPSKEHM S, BOZHUKAIONINE B OCEBOM, Pa/IUAIbBHOM
U KOJIBIIEBOM HAIIPABJICHUAX ITOCJIE KAXK/IOT'O AMU30/1a
CTU6aHUS/Pa3rubaHms. 3aTEM JICIACTCS OLICHKA
MOCTENEHHO HAPACTAIONINX YCTAJIOCTHBIX ITIOBPEXK/JCHUH
T'UO6KOH TPyOBbL.

HNCIIBITAHUSA THBKOU TPYBHI,
IPEJIHA3HAYEHHOM /1711 BYPEHU A

IIpu UCTIOSIB30BAHUH B OY POBBIX TPHUJIOKEHUSAX
rUOKasi TpyOa NOABEPTaCTCA AKCUATIBHBIM U
TOPCHOHHBIM HATPY3KaM B JJONIOJIHEHUE K CTUOAIONINM,
KOTOPBIE OOYCJIOBJIEHBI IPOXOXKIECHHUEM YEPES
BEPTJIIOT MU HAMATBIBAHUEM HA 6apabaH. 111 TOUHOr O
BOCIIPOU3BE/ICHUS TAKOI'O THUIA PA60T OOPA3IIbI
TPYyObI JOIKHBI TOABEPTATHCA BCEM 3TUM HATPY3KAM.
BocnpousseieHUE OCEBON HATPY3KHU HEOOXOUMO
B (popMe pACTSIKEHUS 111 CUMYIISALUN AKCUATIBHOMN
HArpy3KH, KOTOPO TPyHa OABEPraeTCs, Oy 1yun
IOABEIIEHHOI IIPHU CITYCKE B CKBAKUHY/IIOAbEME
U3 CKBAXKUHBL TaK:Ke BO3MOXXHO BOCIIPOU3BEICHUE
OCEBOU HAT'PY3KU B (POPME CHKATUSA IJIST CUMYIIALIUNA
HArPy3KH, KOTOPOY THOKAsA TPyHA ITOJBEPTAETCA B
CJIy4dae UCTIONb30BaHus cpasy 3a KHBK. Takoe cxxatue
OOYCIIOBIIEHO CO3JAHUEM TPYOOU HATPY3KH HA
JIOJIOTO B IIPOLECCE Oy PEHUSL.

during the 1990’s by the Nowsco and it is exclusively used
by Baker Hughes Inc (TCC210, 2005).

All these models have in common the next input
variables: outer diameter, wall thickness, and material
grade, bending radii of the reel and gooseneck, and
the internal pressure present during the bending and
straightening of the CT. Once having these variables, the
programs calculate the axial, hoop and radial stresses
after each bending event, having an estimation of the
incremental fatigue damage added to the CT.

COILED TUBING TESTING FOR DRILLING
APPLICATIONS

For drilling applications, the coiled tubing is subjected
to axial load and torsion additional to the bending loads
taking place at the well head as running through the
reel and gooseneck. To accurately replicate this kind of
operation the pipe samples have to be subjected to all
these existing loads. The axial load is important to the
applied in form of tension in order to simulate the axial
load this pipe suffers as it hangs in the well during RIH or
POOH and also, if this is the case, in compression if the
CT is used directly after the BHA to simulate the WOB
present during the drilling operation.

Torsion loads have to be applied as well to simulate the
torque induced by the drilling bit, which is represented
during the test as an alternating torsion, oscilating
between a minimum and a maximum value. This
simulation is performed using a novel test facility able
to apply all these possible loads on the coiled tubing
samples. This machine is presented in the next section.

NOVEL TEST FACILITY FOR COILED TUBINGS

A new test facility which is able to replicate the loads
involved during drilling operations, especially in deep
drilling, must be capable to apply axial load and torque
to the test sample. This new test machine can perform
not only the standard bending cycles with internal
pressure but also as a new test approach is presented
the intervention simulation test, in which the specimen
is fixed at both ends with the goal of being tested
against axial load and torque, also in the presence of
internal pressure. By this way, a complete coiled tubing
intervention can be reproduced, beginning with the
RIH, replicated by bending cycles with internal pressure,
followed by the intervention itself which is represented
by the axial load and torque, also under the presence of
the internal pressure, and ending with the POOH which
is represented once again by the bending cyles with
internal pressure.

All components of this new machine were designed
to make the load application as similar as possible to the
reality. The most critical part was to properly reproduce
the bending process. In the figure 2.a is shown the arc
support which replicates the path of the coiled tubing
through the reel and gooseneck, being this part where
the bending of the pipe takes place during the test. This
arc support has a curvature radius of 83”, and it was built
for the tests to be performed on coiled tubings having
an outer diameter of 2 3/8”. In the figure 2.b is shown
the straight support, which is placed on the other side
of the tube in order to avoid undesirable deformation
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TEXHOJIOI'MU

TOPCUOHHBIE HATPY3KU TAKXKE JOJKHEI
BOCIIPOU3BOAUTBLCH, TAK KAK CUMYJIUPYIOT HAJTUYHE
KPYTAIIETO MOMEHTA, UHAYITUPYEMOT'O JOJIOTOM. B
MPOLECCE TECTOB TAKHUE HATPY3KH PEATTHU3YIOTCA B BUZIE
3HAKOIIEPEMEHHOI'O KPYYE€HHU A, OCLIUJIIUPYIOMETO
MEXKJY MUHUMAJIbHBIM U MAKCUMAJIbHBIM 3HAYE€HUAMU.
Bce BrIIENIEPEYNCIIEHHBIE CUMYIAILIMUA IIPOU3BOAATCA
C HCIIOJIb30BAHUEM HOBEHIIIEH MCTIBITATEIbHOM
YCTAaHOBKH, KOTOPas CIIOCOOHA NOIBEPTATh TECTOBBIE
06pa31bl THOKUX TPYO BCEM ITOJOOHBIM HATPY3KaM (110
OTAEIBHOCTH UJIM OZHOBPEMEHHO). OTIMCAHNE TAKOM
YCTAHOBKHM OyJIET JAHO HUIKE.

HOBEWIIIA A1 YCTAHOBKA JIJII UCIIBITAHUSA
T'BKOM TPYBbI

HoBast uCnelTaTeNbHAS yCTAHOBKA, KOTOPAas CIIOCOOHA
BOCIIPOU3BOAUTD HAT'PY3KU, FEHEPUPYEMBIE ITPH
OYPOBBIX pabOTaX, OCOOEHHO MPU IITyOOKOM OyPEHUH,
JIOJI?KHA OBITh CIIOCOOHA MOJBEPraTh TECTOBLIE
06pa3LIbl AKCHATBHBIM U TOPCUOHHBIM HATPY3KaAM.
OnHUCHIBAEMASA B CTATHE HOBAS YCTAHOBKA MOXET HE
TOJBKO IPOBOAUTD CTAHJAPTHBIE HCIIBITAHUS IO,
BO3/JICCTBUEM ITUKJINYECKHUX CIHOAIONUX HATPY30K
Y1 BHYTPEHHETO JABJIEHUS, HO TAKXKE CIIOCOOHA
HCIIOJIb30BATh HOBBIH OJXOJ] K IPOBEJEHHUIO TECTOB. DT4
METOAWKA IPEAYCMATPUBACT (DUKCAITUIO OO6PA311a TPYOBI
C O60OUX KOHIIOB Y IPUMEHEHHNE OCEBBIX U TOPCUOHHBIX
HArPy30K B IPUCYTCTBUH BHYTPEHHETO IABJICHUSL.
Taxkum 06pa3oM, MOKHO ITOJTHOCTBIO BOCIIPOU3BECTH
MNPOLECC BHYTPUCKBAXKMHHBIX PA6OT C IPUMEHEHUEM
KOJNTIOOMHT A, HAYMHAA OT CITyCK4 B CKBAXKUHY
(crubaromye Harpy3Ky + BHyTPEHHEE JaBIECHUE), CAMOI
BHYTPUCKBAKUHHOH OIl€PaLU (OCEBLIE U TOPCUOHHBIE
HATPY3KH + BHYTPEHHEE NABJICHNE) U 3AKAHYUBAS
MHOJHATUEM U3 CKBAXKUHEI (OIATh CTUOAIONINE HATPY3KHU
+ BHYTPEHHEE JABJICHUE).

Bce KOMIIOHEHTHI HOBOI YCTAHOBKH OBLIH
CIIPOEKTUPOBAHBI TAKUM OOPA30M, YTOOBI TPUOIHU3UTD
IPOLECC TAOOPATOPHBIX UCIIBITAHUN K PEAJIbHBIM
CKBa>KMHHBIM YCJIOBUAM. CaMOI BAKHOU YaCTBIO ObLIO
NPAaBHJIBHOE BOCIIPOU3BEACHHUE IPOLIECCA CTUOAHUA
KONTIOOMHTA. Ha pUCYHKe 22 TOKA34H IyrOBOM
JIEPKATENb, KOTOPBIM BOCIIPOU3BOJUT ITyTh 'HOKOI
TPyOB! yepes 6apadaH u BepTIIIor. IMEHHO B JAHHONU
YACTH BBITOJHAETCS CIr'u6aHME TPYOb! B IIPOLIECCE
UCIIBITAHUN. JIepKaTeNb UMEET PAUyC KPUBU3HBI B
2,1 M ¥ IpEJHA3HAYEH JIJIS1 UCIIBITAHUS KOJITIOOMHTIA
BHEITHUM guaMeTpom 60,33 mM. Ha prcyHKe 2b rtokasaH
MIPAMOMU JIEPKATEIb, KOTOPBIN PACIIONATAETCA C APYTOit
CTOPOHBI TPyOBL. OH HYKEH /151 TOT'O, YTOOBI N36€KATh
HEKEIATENBbHOU JIe(pOPMALIUU TPYObL, BKJIIOUYAS
CY’KEHHE IMAMETPA, B IIPOLIECCE €€ PACTIPAMIIEHH .
PUCYHOK 2C IEMOHCTPUPYET MEXAHU3M JIJISI CTUOAHUS,
KOTOPBII HENMOCPEACTBEHHO OCYIIECTBIAET CTUOAHNE
U PACTIPAMIIEHUE TPYOBI ITyTEM IEPEAYU YCUIH.
I'bkas TpyOa paconaraeTcs MEXAy ABYMsI POJIUKAMU,
UMEIOIMUMH (POPMY TECTUPYEMOU TPYOBL, YTO IIOMOI'ACT
U30€XATh HEHYXHOU icpopManiuy 06pasia B TOUKAX
KOHTaKTa. HakoHen, Ha puc. 2d IpOJEMOHCTPUPOBAHBI
JIBE IUIACTUHBI, KOTOPBIE PACIIONATAIOTCA B CEPESUHE
CTEH/1A 11 (PUKCALIUU TPYOBL DTO IIO3BOJISACT U30E€KATD
JII0O0TO CMEMIEHN ST OTHOCHUTEIBHO OCEBOH ITO3UITNH.
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Pucynox 2 - Komnonenmaot ycmpoiicmea
ona czubanusn

Figure 2 — Components of the bending setup

of the pipe, such as necking, as it is straightened back
to its original position. Figure 2.c shows the bending
mechanism, which is the one transmitting the force to
bend and straighten the pipe. The coiled tubing is placed
between two pulleys having the form of the pipe to be
tested, helping to avoid unnecessary deformation of the
specimen in the contact points. Finally, the figure 2.d
shows two plates which are placed in the middle of the
frame to keep the pipe fixed avoiding any offset from its
axial position. One of the plates has a rounded form to
avoid stress concentrations in the specimen since this is
the place where the bending process begins.

In this frame, axial, torsion and bending loads are
applied by means of hydraulic cylinders. Figure 3 shows
the final test facility including these three cylinders.

PREPARATION FOR THE TESTS

For the first tests performed in this new facility, coiled
tubings with 2 3/8” of outer diameter were the biggest
pipes found, having a wall thickness of 0,224” and HS-80
as material grade. Before proceeding with the tests, the
outer diameter and wall thickness were measured in
several sections of the pipes to determine their ovality
and eccentricity and by this way confirm that the coiled
tubings had a proper manufacturing process and are in
good shape, avoiding the experimental tests to deliver
wrong results. Material and residual stress tests were also
performed on each specimen to confirm the material
had not suffered any previous deformation and that the
heat treatment during their manufacture was propetrly
performed. The material tests were done following the
ASTM E8-11 (2011) and the residual stress evaluation is
in accordance with the ASTM E1928-13 (2013) and CEN
ISO/TR 10400:2011(2011).

In order to determine and control the strain during the
test, straingauges were positioned on the pipe samples.
A maximum strain ranging in the 2% to 3% was present
during the application of the bending. A total of 4 sets of
strain gauges were positioned on each specimen.

Three of these sets were placed in the bending section
close to the area expected to failure. Each of these three
sets are formed by four strain gauges located in the same
transversal section and placed 90° from each other. The
last set of strain gauges was placed where no bending is



OnHa U3 IIACTUH UMEET 3aKPYITIEHHYIO (DOPMY JIIS
NPEJOTBPAIEHNA KOHIIEHTPAIIUN HAIIPSAKEHUN B
06paslie, MOCKOJIBbKY MMEHHO B 3TOM MECTE HAYMHAETCA
IPOLIECC CTUOAHUS KOJITIOOUHTA.

B gaHHOM CTEH/IE OCEBasA, TOPCUOHHAA U CrUO6AIomas
HATPY3KH OKA3BIBAIOTCS IIPU IMTOMOIIU TUPABINYECKUX
MJIMHAPOB. Ha puCYHKE 3 TTOKA3aHA UCIIBITATEIbHAA
YCTAHOBK4, BKJIIOYAIOIAs TPU BBIEYTTOMAHYTBIX
UINH/PA.

INOATOTOBKA
HNCIBITAHUN

J17151 IEPBBIX UCIBITAHUI
OBbLIH BBIOPAHBI OOPA3IIbI
TUOKUX TPYO JUAMETPOM
60,33 mMm. To/MIMHA UX
CTEHOK COCTABJISIIA 5,7 MM,
a Mapka crayuu — HS-
80.Ilepen Havyamom
HCIIBITAHWUH TOJIMHA
CTEHOK BCEX OOPA3LI0OB U UX
BHEITHUI JJUAMETP ObUIN U3MEPEHBDI JJI PA3/IMYHBIX
4acTeN TPYO. DTO OBLIO CAEIAHO /I ONPENEICHUS
OBAJIBHOCTH M 3KCLIEHTPUCUTETA TPYO, UTO, B CBOIO
ouepeb, HEOOXOUMO OBLIO JJ1s IOATBEPXKACHUA UX
COOTBETCTBHA 3ABOJICKUM JAHHBIM. B IPOTUBHOM CJTy4ae
3KCIEPUMEHTBI MOITIU 1ATh HEBEPHBIE PE3YJIBTATHIL.
HicripITaHUSA MAaTEPHUAIA U TECTBI HA OCTATOYHOE
HANPSKEHUE TAKXKE OBLIIN IIPOBEJEHBI JIJIS KAXK/IOTO
06pa3s1a, YTOO! yIOCTOBEPUTHCS B TOM, UTO OHU HE
OBLIH IPEXE NOABEPKEHDI Ie(POPMALINH, A TETVIOBASA
06pabOTKA B IPOLIECCE UX U3IOTOBJICHUS ObLIA
BBITIOJTHEHA JJOJIKHBIM OOPa30M. ICIIBITAHUS MaTEpHUAIa
KOJTIOOMHTA OBIIINA BBITIOJIHEHHBI ITO CTAHJAPTHBIM
MmetogukaM ASTM E8-11 (2011), a OLEHKH OCTATOYHBIX
HANPsKEHUA — 1o MeToguKaM ASTM E1928-13 (2013) u
CEN ISO/TR 10400:2011(2011).

[ n3amMepeHuii 1 MOHUTOPUHI'A MEXAHUYECKUX
HANPKEHUA OOPA3IOB B IIPOLIECCE UCITBITAHUI
H4 TPyOaX YCTAHABIUBAINUCH 1€(POPMALTIOHHBIE
MAaHOMETPBL. MaKCUMAIbHAA BEITMYNHA MEXAHUYECKUX
HANPAKEHUNA KOJIe6AIaCh B PariOHe 2—3% IIPU CTUOAHNUH
06pa3L0B. BCEro Ha Ka:xJJ0M 0Opa31e yCTAHABINBAJIOCh
4yeTsIpe (4) Habopa AePOPMAITUOHHBIX MAHOMETPOB.

Tpu (3) U3 HUX PA3MEILAINUCH B TOM 9aCTU 0OpPA311a,
KOTOpas MOABEPTATIACh CTUOAHUIO B OOIACTH, TIE
OOJIBIIIE BCET'O OXKUAIOCH ITOABJIEHNE TPEMUHEL B
KK/ bIH U3 3TUX TPeEX (3) Ha6OPOB BXOAWIIO I10 YETBIPE
4) 1epopMaLIIOHHBIX MAHOMETPA, PACIIOIOKEHHBIX
B IIPE/IEIAX OIHOT'O TIOIIEPEYHOI'O CEYEHUSI O6PA3ILa,
noa yioM B 90° npyr ot gpyra. ITocieaHui Habop
J1epOPMALTMOHHBIX MAHOMETPOB PACIIONATAJICS B YACTU
06pa31a, I7I€ HE IIPOUCXOAMIIO CTUOAHM . DTOT HAO0P
HCIIOIB30BAJICS JJI U3BMEPEHHSI OCEBBIX MEXAHUYECKUX
HANPSDKEHUH, BIHSHUS BHYTPEHHETO JJaBJICHUS, 4
TAKXE AePOPMALUU CIBUT'A, OOYCIOBIEHHON HATUYHEM
3HAKOIIEPEMEHHOI'O KPYUCHHUSL

HNCIIBITAHUA OBPA3IIOB U IX PE3YJIBTATDI

B 1aHHOM paszeie CTaTbU OyyT IPEACTABIECHDI
PE3YJIBTATEIL, IIOJIYYEHHBIE B IIPOLIECCE UCIIBITAHUN
06PAa31I0B KOJITIOOUHT 4.

taking place for measuring the axial strain, the effect of
the internal pressure and the shear strain caused by the
alternating torque.

EXPERIMENTAL TESTS AND RESULTS
In the following section of this paper the obtained
experimental results are presented.

Pucynox 3 - Hogasn ycmano6Ka 011 UCnbimanus 2U0Koi mpyos.
Figure 3 — The new coiled tubing test facility

Bending test with internal pressure

Before beginning with the new tests it was important
to guarantee that the machine is delivering reliable
results, reason why it was started with the standard
bending test with internal pressure to validate the test
results by comparing them with the existing prediction
models. For the bending tests, the coiled tubing samples
were subjected to 650 bar of internal pressure and they
were posteriorly cycled under cyclic bending forces
until failure. The tests stopped once leakage appeared
and the internal pressure was lost. Figure 4 shows the
moment after one of the specimens broke. The section of
maximum shear stress can be observed, product of the
combined loads: axial tension induced by the bending
cycles and high internal pressure.

In table 1 the experimental results of the first 5 bending
tests with internal pressure are shown.

Table 1 - Bending test results

Pipe Number CT1 | CT2 | CT3 | CT4 | CT5

Bending cycles to failure 55 52 | 49 50 50

An average of 51 cycles to failure were obtained, value
located between the existing mathematical models. The
existing models considered are Achilles with predicts
48 cycles to failure, Flexor-TU model with 52 cycles
and finally the Cycle model which predicts 54 cycles to
failure.

As shown in the figure 5, all pipes tested under bending
forces with internal pressure had a similar final state,
plastic deformation expected for this kind of test. In the
figures “5.a” and “5.b” is shown the increased ovality in
the pipe, which for these tests was around 10%. Picture
“5.c” shows the pipe plastically bent. Picture “5.d” shows
the ballooning effect in the pipe, where the diameter
increase close to the failure section can be observed.

After having determined that the machine is providing
reliable results, the intervention simulation tests taking
into account the additional loads (axial tension and
torsion) were performed.
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TecT Ha CTHOAHHE B IPUCYTCTBHH
BHYTPEHHETO JABJICHHUA

Ilepe/1 Ha9aJI0M HOBBIX UCIIBITAHUN BA’KHO GBIJIO
TAPaHTUPOBATD, YTO YCTAHOBKA JAET HAJICKHBIE
pe3YAbTATEL [I03TOMY OBLIIO PEMIEHO HAYATh CO
CTaH/IAPTHBIX TECTOB HA CI'UOAHNE B IPUCYTCTBUH
BHYTPEHHET'O JIABJICHUS, TAK KAK TAKNE PE3YIbTAThI
MO’KHO CPaBHUTb C YK€ UMECIOIIUMHUCS 151
CYLIECTBYIOINX MPOTHOCTUYECKUX MOJIETIET.
O6pas1bl THOKUX TPYO B pAMKAX TECTOB OJBEPraIHCh
BOB/ICHCTBUIO BHYTPEHHET'O JaBICHU B 65 MI1a, a
TAKKE [TUKJIMYECKIX CTUOAIONNX HATPY30K BIUIOTH
JIO0 HA4aJ14 YCTAJIOCTHOT'O PA3PYIIEHUS 0Opa310B. To
€CTb TECTBI HPEKPAIIAJIUCH, KAK TOJIBKO IOSIBJISIIIACH
TEYb U3 0OPA311Aa KOJITIOOWHIA M BHYTPEHHEE IABJICHUE
nazano. Ha pyucyHke 4 moka3aH MOMEHT, KOT/ZIa B
OJJHOM U3 OOPA310B NOSABUIACh CKBO3HAS TPEIIUHA.
O61aCTh MAKCUMAJIBHOTO CIBUTAIONICT'O HATIPSKCHUS
06pa3yeTCs B TOU YACTH, TIIE TEHEPUPYETCA OCEBOE
PaCTsKEHNE N3-32 LIUKJIOB CTUOAHUA/PA3rud6anms, a
TAKXKE JEUCTBYET BBICOKOE BHYTPEHHEE JJABJICHUE.

B Ta6nmuiie 1 moka3aHbl PE3yIbTAThI IIEPBIX ITSTH
(5) TeCTOB HA CTUOAHUE B IPUCYTCTBUHN BHYTPEHHETO
JIABJICHUSL.

Taoruya 1 — Pe3ynsmamst mecmos Ha
czubanue

Homep obpasia CT1 | CT2 | CT3 | CT4 | CT5

Yuco HUKIOB CruGaHus o

paspymeHus o6pasia 55 | 52 | 49 | 50 | 50

B cpegHeM 9UCIO UKIIOB 10 YCTAJIOCTHOTO
Pa3pyLIEHU PABHAJIOCH 51, 4TO XOPOLIO COITIACYETCA
C CyICCTBYIOIIMHU MATCMATUYCCKUMU MO/JCJISIMU.
Hanpumep, Mmozgens Achilles mporanosuposana 48
LJUKJIOB /IO YCTAJIOCTHOT'O PA3PYIIEHU 00Pa311a,
mogenb Flexor-TU — 52 nukia u mogens Cycle — 54
IIHUKJIA.

Kak 1moka3aHo Ha pUc. 5, BCE 0Opa31bl TIMOKHUX
TPyO, TECTUPOBABIINECS HA CTUOAHUE B IPUCYTCTBUH
BHYTPEHHETO JJABIEHU S, UMEIOT IOXOXKEE COCTOSHUE
TOCJIE UCIIBITAHUI. A UMEHHO: Y BCEX OOPa3110B
HAOIIONAETCA OXKUIAEMAs TNIACTUYECKAS Je(POpMal s,
CBOMCTBEHHA TAKOMY TUITYy UCIIBITAHUI. Ha prCcyHKax
5a ¥ 5b MOKAa3aHO YBETUYEHHNE OBAJIBHOCTHU TPYO,
KOTOPOE JIJI5 JAHHBIX UCIIBITAHUU COCTABHUIIO
OKOJIO 10%. PUCYHOK 5C IEMOHCTPUPYET IUIACTUYHO
neopMupoBaHHYIO TPYOy. PUCYyHOK 5d MOKa3bIBAET
3(pPEKT «B3AYTUA> TPYOBI, KOTJJA MOKHO HAOIOAATh
YBEIUYEHHE JUAMETPA 06pa31ia B OOJIACTHU OIN3KOH
YCTAJIOCTHOT'O PA3PYIIEHU.

Ilocie TOro Kak 6bUI0 MOTYYEHO MOATBEPKICHUE
HAACKHOCTU PEIYJIbTATOB I/ICHbITaHI/Iﬁ, IIPOBOJUMBIX
C IOMOIIBIO HOBO! YCTAHOBKH, ObLIN IIPOBECHDI
HCHBITAHU S, CHUMYJIMPYIONHE BHYTPHUCKBAKUHHbBIC
OIlEPALUH, IIPU BO3JEUCTBUHN JOIIOTHUTEIBHBIX
HAT'PY30K (OCEBOE PACTAKEHHUE U TOPCUOHHBIE
HAIPYy3KH).

HcipITAaHHUA IIPH BO3JECHCTBHH OCEBBIX

H TOPCHOHHBIX HATPY30K
B nporecce faHHBIX UCTIBITAHUN OOPa311bI
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Pucynox4 — Bausanue pacmaaxcenus
U 8bLCOKO20 BHYMPEHHE20 0ABNeHUA
Ha oOpa3ey

Figure 4 — Tension and bigh internal
Ppressure effect on the failure section

Intervention simulation test with axial load
and torsion

For these tests the coiled tubing samples were
subjected to a critical combined load state corresponding
to the 95% of their VME, simulating a demanding drilling
operation for the drillstring, in which the presence of
axial forces and torque with internal pressure are added,
alternated with the normal bending forces suffered
while RTH and POOH.

The internal pressure used for the tests was the same
650 bar used for the bending tests. The axial load was set
to 240 kN in tension, to simulate the tension suffered by
the pipe. A cyclic torque between 2000 N-m and 3000
N-m was continuously applied to simulate the induced
torque in the pipe coming from the drill bit.

Figure 6 shows the location of the combined loads in
the specimen s VME during the test.

Rotation of the coiled tubing was not allowed in
any of the tests. Before each set of bending cycles
it was checked that the specimen had not suffered
circumferential offset from its initial position, making
sure that the fibers initially located at the maximum
tension and maximum compression positions staid in
their places. If rotation occurred during the torsion test,
the specimen was always brought back to its original
position.

The results of these tests show a decrease of the fatigue
lifetime of the coiled tubing, where in average a total of
41 bending cycles were applied before failure took place.
Figure 7 shows the failure section of a specimen tested
under this load state. Additional deformation forms are
seen, having parts of the inner wall of the pipe twisted
forms on the maximum shear stress plane, showing
how the torsion has its share in the failure of the coiled
tubing.

As well as for the bending tests, the crack spreads from
the inner wall up to the outer wall until the fracture of
the specimen, despite that the maximum shear stress is
located at the outer walls. This means that the influence
of the hoop and radial stresses are more determining in
how the failure takes place. This effect can be seen in the
figure 7.



Pucynox 5 - Koneunoe cocmoanue
mecmupyemuoix 00Pa3u06 2uoKo mpyost

Figure 5 — Final state of the tested coiled
tubings

KOJITIOOHMHTA TOJIBEPTAJIMCh KDUTHUECKHUM
KOMOWHHPOBAHHBIM HAIPYy3KaM, KOTOPBIE
COOTBETCTBOBAIM 95% OT UX OIHOAIOMIEN ITO MU3eCy.
Taxum 06pa30M, MOAECTUPOBAIACH TPEOOBATEIBHAS
K KOJIOHHE TPy0 OIlepanus o OypeHUIO, KOTOPas
CONPOBOXK/AJIACH BO3JEUCTBUEM OCEBBIX U TOPCUOHHBIX
HATPy30K, BHYTPEHHETO JIABJICHUS, 4 TAKXKE
CTAH/IAPTHBIX CrUOAIONTUX/PA3TUOAIONINX HATPY3OK,
HOABJIAIONIUXCS IPU CITYCKE/TIO/bEME TPYOBIL.

3Ha4YeHME BHYTPEHHETO JIABJIEHH B IPOLIECCE
UCITBITAHUI HE OTIMYAJIOCH OT TAKOBOTO,
IPUMEHSABIIETOCA IJIST CTAHAAPTHBIX TECTOB HA
crubaHue, ¥ COCTABIIsIOo 65 MITa. OceBast HATPy3Ka
MIPUCYTCTBOBAJIA B BUJIE PACTSKEHUS C CUJION
240 xkH, cuMynupys T€M CaAMbIM PACTAKEHUE,
KOTOPOMY IIOZIBEPTAETCSA F'NOKAs TPyOa B IIPOLIECCE
KOJITIOOMHT'OBOTO 6ypeHus. LInKknmndeckas TOpCUOHHAA
HAIPy3Ka CO 3HAYEHMEM KPyTAIEero MoMmeHTa B 2000—
3000 H*M NOCTOSIHHO BO3/ICHCTBOBAIA HA OOPA31bI
JUIS TOT'O, YTOOBI UMUTHUPOBATH KPYTAIIIUI MOMEHT,
JEUCTBYIOMIUIT HA TPYOy CO CTOPOHBI 6YPOBOI'O AOIOTA.

Ha pucyHke 6 TOKa3aHO MECTOIIOIOKCHUE
KOMOMHHPOBAHHBIX HAIPY30K HAa OO6PA31IbI B TEPMUHAX
orubaroer no Musecy.

BpammeHune KOITIOOMHT A HE JONTYCKAI0Ch HU
B OJTHOM M3 TE€CTOB. [lepe] Kaxk/1bIM HA60POM 13
IJMKJIOB CTUOAHUS IIPOBEPSIJIOCH, YTO OOPA3EL] HE
CIBHUHYT OTHOCHUTEJIBHO CBOETO NIEPBOHAYATIBLHOTO
NOJOXEHUSL. TAKMM 06pa30M, I'APaHTUPOBAJIOCH, UTO
BOJIOKHA, IIEPBOHAYAJIBHO PACIIOJIOKEHHBIE B TOYKAX
M4KCHMAJIbHOI'O PACTSAKEHUS U CKATUSA, OCTABAINCH
B TEX XK€ No3nunugax. Ecim B ipornecce BO3AeNCTBUA
TOPCHUOHHOI HATPY3KH IPOUCXOANII IOBOPOT O6PA31id,
ruoKas Tpyba BCEr/ia BO3BPAIladCh B IEPBOHAYAIBHOE
TOJIOKEHUE.

Pesynbprarsl JAHHBIX UCIIBITAHUI IIOKA3bIBAIOT
CHMIKEHHUE YCTAJIOCTHOM JJONTOBEYHOCTHU
KOJITIOOMHI'A IO CPEJHETO 3HAYEHU B 41 IIUKII 1O
Ha4ajla yCTaJIOCTHBIX PA3PyIIeHUI. PUCYHOK 7
JEMOHCTPUPYET OO6PA3ELL, MOABEPITIIHUICH YCTATIOCTHBIM
PaspylLIEHUAM B IIPOLIECCE UCTIBITAHNI. Hanuo
HaJIMYUE JJOTTOTHUTEIBbHBIX BHJIOB JIe(DOPMAITHH.
YacTu BHyTPEHHEN CTEHKU TPYObI UMEIOT CKPYYEHHbBIE
(POPMBEI B IIJIOCKOCTU MAKCUMATBHOI'O CIBUTAIOIIETO

Lncation of the Loads in the ViME
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Pucynox 6 — Komounuposeannvie Hazpy3xKu
6 npouecce ucnvimanuii

Figure 6 — Combined loads during the tests
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Pucynox 7 — Koneunoe cocmosnnue oopasua
noce nposedeHuss uCnblmanuil

Figure 7 — Final state of the CT after the test

In figure 8 is shown the fatigue life of a coiled tubing
affected by the torsion compared to the test results of
the standard bending cycling with internal pressure
for a CT with an OD of 23/8”. It can be seen in the tests
performed how the torsion significantly affects the
fatigue life time of the coiled tubing in around 10%.

CONCLUSIONS

A unique test facility was designed and built to increase
the accuracy for the prediction of the fatigue lifetime of
coiled tubings. The analysis of additional forces like axial
load and torque acting on the specimens can provide a
more realistic combined load state suffered by tubulars
when subjected to different operations within the oil
and gas industry.

It is proven that the existing models are not
appropriate to predict the fatigue lifetime of coiled
tubings for demanding operations like deep drilling,
since it is a must to take into account the effect of the
axial load and the torsion on the pipe.

The fatigue life time of the coiled tubing is reduced in
around 10% due to the influence of torsional forces.

RECOMMENDATIONS

An extensive test program can be performed in which
coiled tubings of several sizes and material grades are
tested to create a new algorithm based on experimental
tests with the goal of creating a new mathematical
model which determines with high accuracy how the
fatigue life of coiled tubings is consumed under all the
contemplated loads.
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TEXHOJIOI'MU

HANPSDKEHUS, YTO IEMOHCTPUPYET BIHSIHUE
TOPCHOHHBIX HAIPY30K HA CHIDKEHHE YCTAJIOCTHOU
JIOJITOBEYHOCTHU KOJITIOOMHTA.

TaK ’Ke KaK U JJI1 TECTOB HA CTUO6AHUE, TPEIUHA,

K4K [IPABUJIO, PACIIPOCTPAHAETCA OT BHYTPEHHEN

JIO BHEIITHEN CTEHKU TPYOBI (ABIAETCSI CKBO3HON).
O6J1aCTb MAKCUMAJIBHOT'O CABUT'AIOMIETO HAIPSKEHU A
PACIIOJIOKEHA Y BHENTHUX CTEHOK TPYOBL DTO
O3HAYAET, YTO BIIMAHHUE KOJIBLIEBBIX U PA/TUAJIbHBIX
HANPSKEHUN SBIISETCS 60IIEE ONPEAEIAIONIUM B
IUIaHE OOPA30BAHUS YCTAJIOCTHBIX PA3PYIHIEHUN. DTOT
3P PEKT MOKHO HAOIIOIATH HA PUC. 7.

Ha pucyHKe 8 MOKa3aHO CPABHEHUE YCTATOCTHON
JIOJITOBEYHOCTH I'MOKOI TPYObI IPU BO3ACHCTBUU
TOPCHOHHBIX HATPY30K C PE3YIBTATAMU CTAHJAPTHBIX
TECTOB HA CTUOAHHUE B IPHUCYTCTBUU BHYTPEHHETO
JABJICHUS 1151 TUOKO TPYOBI friamMe TpoM 60,33 MM.
ITo pe3ynbTraTaM NUCOBITAHWUI BUTHO, YTO TOPCUOHHBIE
HATPY3KH 3HAYUTEBHO BIIUAIOT HA YCTAIOCTHYIO
JIOJITOBEYHOCTD KOJITIOOUHIA, CHUXKAS €€ IPUMEPHO
Ha 10%.

SAK/IIOYEHHUE

VHHKAIbHAS UCIIBITATEIbHAS YCTAHOBKA ObLIA
CIIPOEKTUPOBAHA U TIOCTPOEHA /151 OBBIIECHU
TOYHOCTH HIPOTHO30B YCTAIOCTHO JONTOBEYHOCTHU
KOJITIOOMHTA. BblI IPOBEJEH AHAINU3 BIUSHUSA
JIOTIOJIHUTEJIBHBIX HATPY30K, BKJIIOYAsI OCEBBIE U
TOPCHOHHBIE, HA TECTOBBIE OOPA3LIbL. DTO NO3BOIUT
00J1e€ PEATUCTUYHO OLIEHHUBATh KOMOUMHHUPOBAHHEBIE
HArPy3KH, KOTOPBIM MO BEPIralOTCS FTHOKUE TPYOBI IPU
OPOBEAEHUHU PA3JIMUYHBIX ONIEPALINH B HEPTErA30BOH
UHAYCTPUH.

JIOKa3aHO, 4TO CYMECTBYIOMINE MOJIE/IHN HE OAXONAT
JUIS IPOTHO3UPOBAHUSA YCTAJIOCTHOIM JJOJTOBEYHOCTHU
TUOKOH TPYOBI IIPU €€ UCIIOIb30BAHUU B TAKUX
Oonepanmgax, Kak INyooKoe OypeHHUE, TAK KaK
HEOOXOAUMO MPUHUMATb BO BHUMAaHHUE OCEBOE
pacTsKeHre TPyObl U TOPCUOHHBIE HATPY3KU HA HEE.

TTOKa3aHO, YTO U3-32 BIMAHUA TOPCUOHHBIX
HATPy30K YCTAJIOCTHAA IOJITOBEYHOCTD KOJITIOOMHTIA
CHMIKAETCA IpUMepPHO Ha 10%.

PEKOMEHIAIINHN

MOXHO NPOBECTHU OOIIUPHYIO IPOTPAMMY
UCIIBITAHUIH, B IPOLIECCE KOTOPBIX FTHOKUE TPYOBI
PAa3IUYHBIX PA3MEPOB, U3TOTOBJIECHHBIE U3 PA3JIMYHBIX
MAapOK CTaJH, OYAYT TECTUPOBATHCS C LIEJIBIO CO3/JaAHUS
HOBOT'O 2JITOPUTMA Ha OCHOBE 9KCIIEPUMEHTAIBHBIX
JIAaHHBIX. TaKas HOBAst MATEMATUYECKASI MOJIE/Ib
CMOXKET C BBICOKOU TOYHOCTBIO ONPEJEIATh CHHXKEHUE
YCTAJIOCTHOU JIOJITOBEYHOCTD KOJITIOOMHTA O]
BO3/JIEICTBUEM BCEX MPE/IIONATAEMBIX HATPY3OK.

BJIATOOJAPHOCTHA

Co31aHre HACTOSIIEH CTAThU CTAJIO BO3MOKHBIM
6naropaps (GMHAHCOBOM HOAJIEPKKE MUHUCTEPCTBA
HAYKH U KYJIbTYPbI 3eMIu HroxHsAsa CaKCOHUS,
T'epMmanUs, a TAKXKE NOAACPKKE KOMITaHUU Baker
Hughes B pamkax nporpammsl GEBO («f'eoTepmanbHas
3SHEPTUA U BBICOKOIIPOU3BOAUTEIBHOE OYPEHUE»).
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Pucynok 8 — Bauanue énemnezo onamnempa
2ubKoUL mpyosL HA ee YCMAaIOCHYI0
00212084 HOCMY

Figure 8 — Effect of the OD on the CT fatigue life
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NOMENCLATURE
CT: Coiled tubing
OD: Outer diameter
BHA: Bottom hole assembly
RIH: Running in hole
POOH: Putting out of hole
WOB: Weight on bit
VME: Von Mises envelope
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97 FPYNNA ®UA cano HOBUHKA

WHHOBALUMWOHHOE OBOPYADBAHHE

OEO0PYAOBAHUE ANA KUCAOTOCTPYMHOIO BYPEHMUSA

KucaotocTpyiinoe Gypenune — 0AHa U3 Hauboaee 3GPeKTHBHbIX
TEXHOAOTHH NOBbILIEHHA HEQTEOTAAYH NAacTa — obecneynBaer
Co3paHHe QUALTPALMOHHBIX KAHAAOB M3 OTKPLITOTO CTBOAA HAM B
Bbipe3aHHOW 30HE IKCNAYaTaUMOHHOW KOAOHHBI B KApOOHaTHBIX
KOMEKTOpaXx.

06opyaoBatne obecneynBaeT BO3MOXXHOCTL:

* 3JKCNAYaTaLMM B CPpeAax ¢ BbICOKMM copepxanuem H,S u CO,c makcumansHoii paboyei

Temneparypoii 120 °C;

CTPOMTEALCTBA YY4ACTKOB C MaAbIM PaAuyCcOM HCKPHBAEHHA (0T 7 m);

‘s Pa3sMbITHA HECKOAbKHX 60KOBbIX CTBOAOB 33 0AHY CI1O Ha pa3nuuHbIX YPOBHAX U PasAHUHbIX
A3MMYTaAbHbIX HAaNPaBAEHHAX;

*+ C03AaHKMA HOKOBLIX KAHANOB B KapbOHaTHLIX NAACTax He6OALLIOH MOLUHOCTH;

* OCBOEHMA CKBEaXWHbI B NpoLiecce CTPOUTEALCTEA CTBOAA,

* 3anMCH TPAEKTOPHH CKBAXMHbI.

OcHoBHbIe NpexMyLLecTBa:

* BbICOKafA CKOPOCTb MPOXOAKH;

* KOpPOTKHE CPOKH NPOBEAEHHA ONEPaLlUH,
* OTCYTCTEWE DEaKTHUBHOIO MOMEHTA,

* HW3Kan CTOWMOCTb 060pYAOBaHMA.

MpUMeHseTcs ¢ KOATHOOMHIOBOW YCTAHOBKOM, OCHaLWEHHOW rubkoi Tpyboi anamerpom 38,1 mm
uan 44,5 MM, AMameTp npuMeHAeMbIX Hacapok 54 mm, 64 mm, 76 Mm.

B kauectBe pabouei xuaKocTH ucnoab3yerca pacTeop HCI ¢ koHueHTpauuei po 20%.

Tea. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com
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CnocoObi GOpPLOLE
c andvchepeHUMaANbHbIMMK
npUXBaTaMmm

Differential Sticking
Control Methods

A A. TPETBAK, 1. 1. H., akageMuk PAEH, ¥O.M. PBIBAJIBYEHKO, k. T. H., ionieHT, C.H1. TIYBAHOBA, CT. IpenosasaTes,
10.JO0. TYPYHTAEB, maructp, FO:xHO-POCCHACKHI roCyZapCTBEHHBIH IOTHTEXHHYECKHH yHUBepcuTeT (HOBOYEpKACCKHMH
MOJHTEXHUIYECKHH HHCTUTYT) HM. M.H. Il1aTroBa

A.TRETYAK, Doctor of Engineering Science, member of Russian Academy of Natural Sciences, Y. RYBALCHENKO, candidate
of engineering sciences, associate professor, S. LUBYANOVA, senior lecturer, Y. TURUNTAEYV, master’s degree holder,
Platov South-Russian State Polytechnic University (NPI)

TIpuseoera oouan XapaKmepucmuka npuxeanos.
TIoxasamro, umo HaubobiLee HUCIO OCONCHEHULL
nPOUCXOOUM 1O NPUHUNHE OUPDPEPeHUUANILHBLX
npuxeamoe.I1o0pobro paccmomper
ouppeperyuanbHbLil IPUXeam 1 cnocoowbL e2o
aureuoauuu. IIpeonoxcer Ha yposre u3oopemenis
0YPOBOIL PACMEOP € BLICOKOLL CMA3LIBAIOULCIL UL
AHMUNPUXEAIMHOLL CNOCOOHOCINBIO. BolnoIHeHHbLe
AA00PamopHbvLe UCHbUNAHUA NOOMBEPOUIL
BbLCOKOE Ka®ecmeo 6Ypo602o pacmeopa, uimo
1n0360J18em PeroMeHO08aMb €20 OJLA UUUDOKO20
8HeOperUs 8 nHaxmurxy 6yposoix pabom, 0cooeHHO
npu 6ypeHuUL HAKIOHHBIX U 20DUSOHINAIGHBEX
CKBANCUH 8 CIIONCHBLX YCILOBUSX.

Ipu COOPY>KEHUHM HAKJIOHHO-HAIIPABJIEHHBIX CKBAXKUH
C TOPUBOHTAJIBHBIM yYACTKOM CTBOJIA TPUXOIUTCS
CTAJIKUBATHCA IPAKTUYECKU CO BCEMU BUJAMU OCJIOKHEHU,
HAUO0JIEE YACTBIM U3 KOTOPBIX SABJISAIOTCA IPUXBATHL
HICTOpHUYECKU PA3AENAIOT IPHUXBATHI HA OOYCIOBICHHBIE
MEXAHUYECKUM B3aUMOICHCTBUEM U UMD DEPEHITUATIBHBIC.
CormacHO COBPEMEHHOH TEPMUHOIOT MU TPUXBATEI,
OOYCJIOBJIEHHBIE MEXAHUYECKUM BO3JEMCTBUEM, PA3JEAIOTCS
HAa IBE OTJENBHBIE KATETOPHUH, 4 UMEHHO: IPUXBATHI IIIAMOM
WIH OOBATMBILIEHCS TOPOION U 3aKITHMHUBAHUE HA YIACTKAX
CO CJIOKHOIM reOMeTpUer CTBOMA. 1071 JUPPEePEHITUATTBHBIX
IIPUXBATOB COCTABIAET 80%, a 20% NIPUXOAUTC HA IIPUXBATHI,
OOYCJIOBJIEHHBIE MEXAaHUYECKUM B3aUMOJICHCTBUEM U
HEHUCIPABHOCTBIO OO0PYAOBAHHS.

Haubonee 9acTo NPOUCXOAT MPUXBATHI IIJTAMOM HJIN
06BAJIUBIICHCS TOPOAOH. OOBIYHO OHU BO3HHUKAIOT IIPH
NOJbEME MHCTPYMEHTA, OJHAKO MPH IPOAOJIKUTEIBHOM
MNPEKPAIIEHUH HUPKYJIALINA MOXKET OBbITh IPUXBAYEHA 1
HETIOABHUIKHASA KOJIOHHA. HOTIA TAKKE IPUXBATHI BOZHHUKAIOT
MPHU CITYCKE HHCTPYMEHTA B CKBAXKUHY. [IpHXBATHI IIUIAMOM
WY OOBAIMBHIEHCS IOPOJO CO3/AAI0T HAUOOBIIYIO YI'DO3Y.
Kak mpaBuiio, 0CBOOOANTE KOJIOHHY, IPUXBAYEHHYIO IIJIAMOM
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The main characteristics of differential
sticking are described. It is shown that most
of complications are due to differential
sticking. There is a detailed description

of differential sticking and the ways

to eliminate this effect. Drilling mud

with bigh lubricating and anti-sticking
properties is proposed at the invention
level. Experimenital tests proved high
quality of drilling mud thus allowing to
recommend its large-scale implementiation
in drilling operations, especially for drilling
directional and borizontal wells in barsh
conditions.

During construction of directional wells with
horizontal wellbore drilling companies face almost
all kinds of complications. The most frequent
complication is sticking. Historically, sticking
effects are divided into mechanical and differential
sticking. According to a modern terminology,
mechanical sticking can be classified under two
separate categories: sticking caused by drilled
cuttings or cavings and jamming at intervals with
a complex wellbore geometry. Differential sticking
proportion is 80%, proportion of mechanical
sticking and sticking caused by equipment failure is
20%.

Most often sticking is caused by drilling cuttings
or cavings. Usually it happens during tripping up,
but also fixed drill string can stick when circulation
is stopped for a long period. Sometimes this
sticking occurs during tripping down into the
well. Sticking caused by drilling cuttings or cavings
is the most dangerous. Generally, it is harder to
release drill string which was stuck due to cuttings
or cavings than drill string which was jammed at



WJIM OOBAJIMBIIEHCS TIOPOAOH, TPYAHEE, YEM KOJIOHHY,
3AKJIMHUBIIYIOCS HA YYACTKE CO CJIOKHOU T€OMETPUEN
CTBOJIA, WJIN KOJIOHHY, IPUXBAYEHHYIO MO, IEUCTBUEM
JupPepeHINATBHOrO AaBaeHM. [Ipy TUKBUAALINN

TAKHUX [IPUXBATOB TEPSAETCS OOJIBIIE OOOPYIOBAHUS U

4ale NpUXOJUTCA 3a0yPUBATb GOKOBOU CTBOJL bosbmas

4aCTh IPUXBATOB ITJIAMOM WJIH OOBAJIMBIICHCS TIOPOAOH

BO3HUKAET IIPU NOABEME UHCTPYMEHTA. [IpHUNHON

IPUXBATOB IUIAMOM HMJIM OOBAJIUBIICHCS TIOPOJIOH SIBISICTCS

HEKA4YECTBEHHAsI OUMCTKA WIH /126351 yCTOUYHUBOCTD

CTEHOK CKBA’KUHBL

JuddepeHaNbHbIA IPUXBAT BOZHUKAET, KOITA

O/ IEUCTBUEM PA3HOCTH JABJICHUI B CKBA)KHHE U B

MPOHHUIIAEMOM ILTACTE HEMOABHIKHAS Oy PUIbHAS KOJIOHHA

BJIABJIMBAETCSA B (PUIBTPALIMOHHYIO INIMHUCTYIO KOPKY,

06pa30BABIIYIOCS HA OTKPBITOM HOBEPXHOCTH 3TOI'O IIACTA.

Tpenue Mexy OypUIBHON KOJJOHHOM M MTOPOJIOH IIIACTA

BO3PACTAET HACTOJIBKO, YTO CABUHYTH KOJIOHHY C MECTA

CTAaHOBHUTCS HEBO3MOXKHO. TaKMe MPHUXBATHI BO3HUKAIOT

HAMHOI'O YalIe B CKBAXKMHAX, IEPECEKAIONINX UCTOEHHBIE

NPOAYKTUBHBIE IUIACTHL M eciy 6ypriibHAsA KOJTOHHA

JIOJITO OCTAETCA HEMOABHUKHOM, TTOYTU BCET/]A BOSHHUKAET

aupdepeHITnaNbHBIN IPHUXBAT.

3aKJIMHUBAHUE HA YyYACTKAX CO CJIOKHOM IreOMETPUEI

CTBOJIA IPOUCXOAUNT TaMm, rie (popma KHBEK He cOOTBETCTBYET

¢popme crBosna. Muorpa KHBK HE MOXET CBOOOIHO IPOUTH

4Jepes TaKOM y4yacTok. Ecim ke KHBK npoaBuraroT B Takou

Y4aCTOK ITOJ] OOJIBIION HAI'PY3KOI, BO3MOKEH ITPHUXBAT.

JpyrumMu cJ10BaMu, MIPUXBATHI HA yYACTKAX CO CJIOKHOU

T€OMETPHUEN CTBOJIA BO3HUKAIOT IIPU ITEPEMEIEHUN

OyPHUIBHOM KOJIOHHBI BBEPX WJIA BHU3 I10 CTBOJTY.

IIpaBUJIBHOE ONPEAETIEHUE TPOOIEMBI ABIACTCA IEPBLIM

IIAIOM B IIPOLIECCE €€ pemeHns. [TI03ToMy IPoLecc

JIMKBUIAIIUHN IPUXBATA HAYMHAETCA C ONIPEJETIEHUS €ETO

MexaHu3Mma. ITocse onpeneneHnsa MEXaHU3Ma MOKHO

HEME/JIEHHO NPUCTYNATh K IMKBUJALUHN IPUXBATA.

COBEpPILIEHHO HEOOXOAMO KAK MOKHO OBICTPEE U ITIPABUJIBHEE

BBINIOJIHATH HAYAJIBHBIC ICHCTBUS. YTO ObI HU OBLIIO IPUYUHOM

NPUXBATA — CO BDEMEHEM CUTYAIIUA OCIOKHAETCA. 10

CTATUCTHUKE, B 50% BCEX CIIyYaAEB NIPUXBAYEHHYIO KOJIOHHY

YI4€TCA OCBOOOANTD B TEUEHHE IIEPBBIX YETBIPEX YACOB ITOCJIE

BO3HMKHOBEHM IIPUXBATA, B TO BPEMS KAK ITO UCTEYEHUH

MIEPBBIX YETBIPEX YACOB ITOT MOKA3ATENb CHHUKAETCA JJO

10%. OCBOBOXKAEHNEM KOJIOHHBI PEIIEHUE IIPOOIEMBI HE

3aKAHYMBACTCSL. 3aBEPIIAIONICH CTAIUEN ITPOLIECCA PEIICHUS

JIFOOOF IIPOBIIEMBI SIBJISIETCS AHAJIN3 U OLICHKA BBITIOJIHEHHBIX

JEUCTBU JJ11 TOT'O, YTOOBI MOXKHO ObIJIO U3BJIEYb YPOK U

YCOBEPIIEHCTBOBATH CBOIO PA60TY. IToCe TOro KaK yCTaHOBJIEH

MEXAHM3M IIPUXBATA, MOXKHO BBITIOTHSTh HA4aIbHbBIE JICHICTBU

I10 OCBOOOK/ICHUIO IIPUXBAYCHHON KOJIOHHBI.

Ecau mpou3olne IPUXBaT HIJIAMOM HJIH

OOBATHBUICICS IOPOJIOX, TO HEOOXOUMO:

1. CopocuTsh JaBIeHUE, BO3POCIIEE U3-32 OOPA3ZOBAHUS
IIPOOKH, 4 3ATEM CO3/[JATh HEOOJIBIIOE JABJIEHUE (CIIMIIKOM
oonpInoe gasneHue sasuHeT KHBK, Kak IOPITIEHbD, ATbIIe
B IIPOOKY). HE60JIBIIIOE JaB/IEHUE TPEOYETCS AJIs1 TOT'O,
YTOOBI BOCCTAHOBUTD ITUPKYJIAIIMIO, €CIN YAACTCS CABUHYTh
KOJIOHHY C MECTAQ).

2. TIpWIOXUTb KPYTAIUI MOMEHT U IIPOU3BECTH AP
BHU3 ICCOM. ECJTH 5ICC HE BKJTIOUEH B KOMIIOHOBKY MJIM HE

BbinonHeHHble nabopaTopHble UCMbITaHUSA
MOATBEPAMIIN BbICOKOE KayecTBO OypoBOro
pacTBOpa, YTO NO3BOJISIeT PeKOMEHA0BaTb
€ro AN LUIMPOKOTrO BHeAPEHUS B NPaKTUKY
OypoBbIx paboT, 0ocobeHHO npu bypeHnn
HaKJTOHHbIX M FOPU30HTaJIbHbIX CKBaXXMH B
CNOXHbIX YCNOBUSIX.

TECHNOLOGIES

intervals with a complex wellbore geometry or
stuck due to a differential pressure. Often, most of
drilling equipment is lost during recovering of stuck
pipes that forces drilling company to drill a side
track. The most of sticking issues caused by drilling
cuttings or cavings occur during tripping up.
The reason of this type of sticking is an incorrect
cleanout operation or poor wellbore stability.

Differential sticking is usually encountered when
drill string becomes embedded in a mud cake
that forms on the wall of a permeable formation
during drilling. Friction between a drill string and
a formation rock increases to such a high level
that it becomes impossible to move drill string.
This sticking occurs more often in wells that enter
depleted formations. Differential sticking occurs
when drill string stays immobile for a long period.

Jamming at intervals with a complex wellbore
geometry occurs in wellbore section where
BHA (bottomhole assembly) configuration is
incompatible with the wellbore shape. Sometimes
BHA can't be moved through this wellbore section
freely. When BHA is moved through this section
under high load, sticking is highly possible. In other
words, sticking at intervals with a complex wellbore
geometry occurs during drill string tripping up and
down the wellbore.

Correct problem definition is the first step in
the solution process. That is why the first step
in stuck pipe freeing process is identifying of a
sticking mechanism. After a sticking mechanism
is identified, freeing process can be started. It is
crucial to perform initial operations quickly and
correctly. The situation becomes more complex,
whatever the reason of sticking is. Statistically, in
50% of all incidents stuck pipe is freed during the
first four hours after sticking occurred, whereas
after four hours this factor decreases to 10%. The
problem is not solved after the drill string is freed.
The last step of the solution process is analysis and
evaluation of performed operations in order to
learn a lesson and improve the operations. After a
sticking mechanism is identified, stuck pipe freeing
process starts with the following operations:

In case of sticking caused by drilling
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paboTaeT, IPUIIOKUTD KPYTAIIUI MOMEHT U MAKCUMAIBHYIO
OCEBYIO HAT'PY3KY, YTOOBI CABUHYTDH OY PUIIBHYIO

KOJIOHHY B HAIIPABJICHUH, IPOTUBONOJIOKHOM TOMY, B
KOTOPOM OHA JIBUT'AJIACh IO NPUXBATA. EC/IM NONBITATHCS
NPUNIOAHATE OYPUJIBHYIO KOJIOHHY, OHA €IIIE TAJIbIIE
3aUeT B IPOOKY. LIeJIb 3aKII0OUAETCS B TOM, YTOOBI
CMECTHUTBD KOJIOHHY U BOCCTAHOBUTD LTUPKYJIALIUIO, YTOOBI
Pa3MBITh IPOOKY U BBIHECTH MATEPHAJ IPOOKH BBEPX

10 CTBOJMY) (CAEYET OTMETHUTD, UYTO €CJIU KO BDEMEHU
BO3HUKHOBEHUS [IPUXBATA KOJIOHHY IEPEMENTAIN BHU3

B CHJIbHO HAKJIOHHOI CKBA’KHHE, TO HY>KHO HOIBITATHCS
NPUINIOAHATD €€ UJIU IIPOU3BECTH y1ap ICCOM BBEPX 6€3
BpPAIllCHUA).

3. Ec/in yaacTcsa BOCCTAHOBUTD LIMPKYJ/IALIAIO B KAKOU-TO

CTENEHU, HY>KHO YBEJIMYUTD PACXOJ] IO MAKCUMYMA,
KOTOPBII BO3MOXKEH 63 rmorioiieHust. [IpojomkaTh
IIUPKYJISIUIO, TOKA CKBAYKMHA HE OY/ICT OYUINCHA.

4. TIpopaboTaTh HHTEPBAJI IPUXBATA U BEPHYTh UHCTPYMEHT

Ha 3200, IPOMBITB CKBAKUHY IIEPE]] CITYCKOM OO6CaTHON
KOJIOHHBI WJI CKBA’KMHHBIX IIPUOOPOB.

Ecau npou3somen guddepeHIiHaIbHbIN IPHXBAT,

TO HEOOXOUMO:

1.

HemeyieHHO IPHMIIOKUTh MAKCHUMAJIbHBIA KPY TA U
MOMEHT U IOBECTH €T0 IO MECTA [IPUXBATA.

. HpO,HOJDKZITb TUPKYIALIIO C MAKCUMAJIBHO JOITYCTUMbIM

PacxonoM (BBIIOIHATh OAHOBPEMEHHO C IIPUJIOKEHHUEM
KpyTamero MoMeHTa). (Ec/iv B KOMIIOHOBKY BKJIIOYEH
SICC, TO HA BPEMS YaPa BHU3 CHU3UTD ITOJja4y HACOCA IO
MHUHHMYyM4, YTOOBI HE IPOTHUBOJECUCTBOBATD YIAPY).

. IopmepxuBasg KPpyTAIUI MOMEHT, PE3KO PA3TPY3UTH

KOJIOHHY, CO3/1aBasI MAKCHUMAJIBHYIO OCEBYIO HAT'PY3Ky. Hu B
KOEM CJIYY4€ HEJIB34 MBITATHCA IPUIIOAHATD KOJIOHHY! (BTO
IIPUBEJET TOMBKO K OCJIOKHEHUIO IPUXBATA, 4 HATAKEHNE
KOJIOHHBI YMEHBIIIUT 3HAYEHHE KPYTAIIETO MOMEHTA,
KOTOPBIF MOKHO 6€30ITACHO IPHJIOKUTD K Oy pUIIBHO
KOJIOHHE).

. Ecjii B KOJIOHHE €CTB SICC, HY>KHO ITPOMU3BECTH yJap BHU3

(HE 326BIBATHh CHU3UTD [10[]Ja9y HACOCA IO MUHUMYMa,
4TOOBI HE OCIA0UTD YAAD).
Ec/iu NpOM301LJIO 3aKJIMHUBAHHE HA YYACTKE

CO CJIO2KHOM reOMeTpPHEH CTBOJIA, TO HEOOXOAUMO:

1.

ITpomn3BeCTH yap ACCOM B HAIIPABJIEHUH,
IIPOTHUBOIOJIOKHOM TOMY, B KOTOPOM JJBUT'aIACh KOJIOHHA
10 puxBata. [IpUIOKUTD KPYTAIIUH MOMEHT IIPH YAapax
BHU3, HO HUKOT/|A HE NIPUKJIAABIBATD KPYTAIIAN MOMEHT
IIPHU y1apaxX BBEPX.

. He Hy>XHO 3206bIBaTh IIPO AABJICHUE LIUPKYIUPYIONIIEIO

OypPOBOT'O pacTBOPA IIPU 3APSIKAHUU ICCA MU HAHECEHUU
yaapoB. [Ipy yBEIMUEHNU 3TOT'O AABJIECHUS yap CCA BBEPX
YCHUJIMBAETCA, 4 AP BHU3 OCIA0IAECTCA. DTO JXKE JJABIECHUE
MEIIAET 3APSKAHUIO SICCA /IS yIapa BBEPX U IIOMOT'aeT
3APSKAHUIO JUIS YIapa BHUS.
ECTb HECKOJIBKO (PAKTOPOB, CIIOCOOCTBYIOMIUX

BO3HUKHOBEHHIO UM PEPEHITNATBHOIO IPUXBATA:
IIPOHUIIAEMBIE IUIACTDI, PENIPECCU, TOJICTAA
(PUIBTPAIMOHHAA KOPKA, KOHTAKT KOJIOHHBI CO CTEHKOI
CKBAKMHBI, HENTOJBUXKHOE COCTOAHME KOJIOHHBIL, BpEMH,
NOIEpEYHAs HATPY3K4, HEBHUMATEIbHOCTb Oy PHJIBIITHKA.

O6BIYHO /17151 BOSHUKHOBEHU S AU HEPEHITNATIBHOIO

IprUxBaTa TpC6YCTCH HAJIMYMC ICCTU IICPBBIX (baKTOpOB.
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cuttings or cavings, common field practices

include:

1. Reduction of mud-hydrostatic-pressure that was
increased due to bridging of well, then creation
of a small pressure (too high pressure will embed
BHA in a mud cake, as a swab). Small pressure
is required for circulation recovery in case driil
string was moved.

2. Application of a torque and jarring down. If there
isno jar in BHA or jar is not working - application
of a torque and maximum axial stress in order
to move drill string in the opposite direction
to that when it became stuck. If drill string is
pulled up, it will become more embedded in
plug. The purpose is to dislocate drill string and
create circulation for plug cleanout and wash
over plug material out of the wellbore. It should
be noted that if drill string was tripped down
when it became stuck in a deviated well, then it
is necessary to try to pull it up and jar up without
rotation.

3. If circulation is recovered, it is necessary to
increase rate to the maximum possible value
without circulation loss. Then circulation should
be resumed until the well is cleaned out.

4. Ttis necessary to ream the interval and trip BHA
back to the bottomhole before running the
casing or other well tools.

In case of differential sticking it is
necessary to:

1. Immediately apply 2 maximum torque and bring
it to sticking zone.

2. Resume circulation with maximum accepted
rate (simultaneously with torque application). If
there is a jar tool in BHA, it is necessary to reduce
pump rate to the minimum value when jarring
down in order not to resist jarring.

3. Quickly slack off drill string with maximum axial
load while keeping applying a torque. It is strictly
prohibited to pull drill string up! (This will lead
to a sticking complication, drill string straining
will reduce torque that can be safely applied to a
drill string).

4. In case there is a jar in BHA, it is necessary to
jar down (don’t forget to reduce pump rate to a
minimum value in order not to resist jarring).

In case of jamming at interval with a
complex wellbore geometry it is necessary to:
1. Jar down in the opposite direction to that when

drill string became stuck. Apply a torque when
jarring down, but no torque should be applied
when jarring up.

2. Ttis necessary to monitor circulating mud
pressure during the loading phase and jarring.
Increase in this pressure leads to increase in jar
up force and decrease in jar down force. This
pressure impedes the loading phase for jarring
up and helps deliver a compressive force for
jarring downward.

There are several factors assisting differential



EC/u IpUCYTCTBYIOT TOJIBKO IATh U3 HUX, TO IPUXBAT
ManoBeposATeH. CeAbMON (DAKTOP, HONIEPEYHAA HATPY3KA,
HE SBJISETCS OOA3aTEIBHBIM /151 BOSHUKHOBEHUSA
MIPUXBATA, HO OH BECbMA CIIOCOOCTBYET 3TOMY. BCe atn
(paKTOPBI OKA3BIBAIOT BIUSHUE HA OOYCJIOBIECHHYIO
JupdEPEHITUATBHBIM JABIECHUEM CIITY, HPUKUMAIONIYIO
KOJIOHHY K CTEHKE CKBA’KHUHBI C (DHJIBTPAIJMOHHON KOPKOM.
PaccMOTpHM KAk U3 3TUX (PAKTOPOB OTAEIBHO.

JuddepeHinanbHbI NPUXBAT MOXKET IPOU30HTH
TOJBKO B MHTEPBAJIE IPOHUIIAEMOTrO IUTACTA. [IpuxBaT
BHYTPH 06CAJHOIM KOJIOHHBI HEBO3MOXKEH 33 UCKIIOUEHUEM
TEX CJIYYA€B, KOIZA B HEY TTOABUJIMCh KAHAJIBI )KUJIKOCTH,
HanpuMmep, neppopartOHHBIE OTBEPCTUSA UIN
HETEPMETUYHOCTHU BCJIEICTBUE U3HOCA. [IpOHUIIAEMBIE
IIACTBI MOT'YT OBITh CJIOXKEHBI, HAIIPHUMED, IECIAaHUKAMU
U TPEMUHOBATBIMH IOPOJAMU. BO3MOXKEH NPUXBAT B
MHTEPBAJIE NIMHUCTBIX TTOPOJI, ECJIM OHHU PACCEYEHDI
TPEIMHAMHU U IPOHULIAEMBL IHOI/1a IPUXBATHI BOZHUKAIOT B
06CaJHOM KOJIOHHE, B UHTEPBAJIE NEP(MOPALIUU UIIN B MECTAX
NOTEPH FePMETHUYHOCTH BCJIEACTBUE BHYTPEHHETO U3HOCA.
Ecnn B paspese HET MPOHMUILAEMOTO IJIACTA, TO HE OyIeT
(PUIBTPAITMOHHON KOPKH U AU(D(PEPEHITNATBHOTO JABICHUA.

J1711 BOBHUKHOBEHU A JUMDPEPEHITUATBHOTO IIPUXBATA
IUTACT HE 06A3aTEJIBHO JJO/KEH UMETD BBICOKYIO
MPOHULIAEMOCTD. OH JIOJIPKEH JIUIIb OBITh JJOCTATOYHO
MPOHULIAEMBIM JIJIST OOPA30BAHUA (PUIBTPALIMOHHOI KOPKU.
OUIBTPAIIMOHHAS KOPKA IIPEJICTABIAET COOOU «3aCOPEHHDBIN
CJIMB», Y€PE3 KOTOPHBII NPOTEKAET (PUIBTPAT OYPOBOTO
pactBopa. [ToaTOMY NIPOHULIAEMOCTD IIJIACTA JOJKHA OBITh
JIMIIb TAKOH, YTOOBI OOECIEYUTD OTTOK (PUIBTPATA OT
(PHUIBTPAIMOHHON KOPKU. TAKMM 06pPa30M, HYKHO OOJIbIIIE
OECIIOKOUTHCS O IIPOHUIAEMOCTH (PUIBTPAITMOHHON KOPKH,
4€eM O MPOHULIAEMOCTH IIACTA. HEKOHCOMUINPOBAHHBIE
MJ1ACTBI OOBIYHO UMEIOT 60JIEE BBICOKYIO ITPOHUIIAEMOCTD,
U Ha UX IIOBEPXHOCTU OOPA3yeTCsI 60JIEE TPOHUILAEMAS
(PUIBTPALMOHHAA KOPKA, Y€M Hd KOHCOJTUAUPOBAHHBIX
IUIACTaX. Y€M BBIIIE IPOHUIIAEMOCTD, TEM OOJIBIIE OITACHOCTh
BO3HHUKHOBCHU S AU(PPEPEHIINATBHOIO IIPUXBATA.
OJIHAKO IIPOHUIAEMOCTb CIIOCOOCTBYET BO3HUKHOBEHHUIO
JIUPPEPEHINATBHOIO IPUXBATA B MEHBIIEH CTEIIECHU, YEM
HEKOTOPBIE IPYTHE (DAKTOPBL

Penpeccus crnoco6CTBYET BOSHUKHOBEHUIO
JIUPPEPEHIUAIBHOIO IPUXBATA B HAUOOJBIIEH CTEIIEHU. DTO
OO'BSACHSETCS TEM, YTO OHA OOJIBLIE JPYTUX (DAKTOPOB BIHACT
Ha CUITY, IPHUKHUMAIOIYIO KOJIOHHY K CTEHKE CKBA’KMUHBI C
(PUIBTPALMOHHON KOPKOU. DTA CHJIA PABHA IIPOU3BENCHUIO
I PEPEHIUAIBHOIO JABICHUS HA IVIONA/1b IIOBEPXHOCTH
KOHTAKTa:

=P

L

Sv

rae an — nprokuMaomas cuwia H, P . auddepeHuaIbHOE

JlaBieHue, I1a, S — momajb HOBEPXHOCTH KOHTAKTA, M2,
O4YeBUHO, UTO O0JIEE BBICOKOE AU(D(PEPEHIINAIID-

HOE JaBJIEHHUE CO3/A€T OOJBIIYIO IPHKUMAIONTYIO CHITY.

BakHO OTMETUTBD, YTO JUPPEPEHITNATBHOE JABICHUE,

IPUKUMAIONIEE OYPUIBHYIO KOJIOHHY K CTEHKE CKBAXKUHEI

C (PUIBTPALIMOHHON KOPKOH, HE PABHO PENIPECCUU.

Penpeccust 03Ha4a€eT IPEBBIMIEHUE JABICHHN S B CKBAKHUHE

HAa/l IUTACTOBBIM AaByieHueM. I[Tog auddepeHIinatbHbIM

sticking: permeable formations, overbalance
pressure, thick mud cake, contact of drill string and
wellbore wall, stationary drill string, time, lateral
load, driller’s poor attention.

Usually differential sticking occurs when the first
six factors are encountered. If there are only five of
them, sticking is unlikely. The seventh factor, lateral
load, is not necessarily needed for sticking but this
load assists it. All these factors influence differential
pressure force, that makes drill string stick to
wellbore wall with a mud cake. The following
specifies all these factors in more detail.

Differential sticking can only occur in permeable
formation interval. Sticking inside the casing
is impossible except for those cases when
fluid channels develop in casing, for example,
perforation holes or casing leakages due to wear.
Permeable formations can be composed of
sandstones and fractured rock. Sticking is also
possible in permeable and fractured clay rock
intervals. Sometimes sticking is encountered in
casing, perforation interval or leakages zones
that developed due to internal wear. If there is no
permeable formation, this means that there won't
be a filter mud cake or differential pressure.

Differential sticking occurs not only in highly-
permeable formations. The formation must
be permeable enough for the development of
filter mud cake. Filter mud cake is the residue
deposited on a permeable medium. Drilling fluid
filtrate passes through this mud cake. That is
why formation permeability must provide filtrate
outflow away from the mud cake. Thus, more
attention should be paid to mud cake permeability
rather than formation permeability. Usually,
permeability of unconsolidated formations is
higher and mud cake that develops on a medium
is more permeable in comparison with that
in consolidated formations. The higher the
permeability, the more probable differential
sticking is. However, permeability assists differential
sticking to a lesser extent than other factors.

Overbalance pressure is the main factor that
assists differential sticking. This is due to the fact
that in comparison with other factors, overbalance
pressure affects the force, that makes drill string
stick to a wellbore wall with a mud cake, to the
maximum extent. This force is equal to the product
of differential pressure and area of contact:

TECHNOLOGIES

Fstzpdif ’ S’

where F - sticking force, N; P, - differential
pressure, Pa; S - area of contact, m2.

It is evident that higher differential pressure
creates higher sticking force. It should be noted that
differential pressure that makes drill string stick
to a wellbore wall with a mud cake, is not equal
to overbalance pressure. Overbalance pressure
means that well pressure is greater than formation
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TEXHOJIOI'MU

CTBOJI CKBa>KHMHBI TIponunaemas punprpa-

IJMOHHAsI KOPKA
- : / Permeabile filtration
i ra mud cake

JIaBJIEHHEM ITIOHUMAETCS PA3HOCTD JABJIEHUN ITO 06€ CTOPOHBL
HEKOTOPOM IIOBEPXHOCTHU.

JuddepeHnanbHbIN IPUXBAT IPOUCXOAUT B MTHTEPBAIAX
IIPOHULIAEMBIX IUIACTOB (IIECYAHUKOB, AJIEBPOJIUTOB, MEJI)

Wellbore /

BypuibHas KOJoHHA

npu (PUABTPALIMU 6yPOBOTO PACTBOPA. [padpryueckyt MEXAaHU3M Y|  Mponnuaembii Drill string
I1acT
BO3ZHUKHOBEHUS NIPUXBATA BO BpEMA OYPEHUS NPEACTABIEH Permeable
Ha puc. 1. OJHO U3 OCHOBHBIX YCJIOBUU BO3HUKHOBEHM S formation 1
IPUXBATA — IPEBBITICHUE 3260MHOTO (TUIPOCTATUYECKOT'O) N
JIABJIEHUS HAaZ JABJIECHUEM B IPOHUIIAEMOM KOJIJIEKTOPE, —
KOTOPOE CYIIECTBYET BCEI/A, HIOCKOJIBKY 3TO HEU3MEHHOE Hasnerne Gyposoro - R
pacTBopa T e IlmacToBoe paBnenue

YCJIOBUE 6prHI/I$I CKBA’KHHBI. BTOpOC HCIIPEMCHHOC Drilling mud pressure Formation pressure

YCJIOBHE BO3HUKHOBEHMA TU(PPEPEHITNATIBHOIO IPUXBATA

— HAXOX/IECHUE MUHCTPYMEHTA B HEMOABHUKHOM COCTOSTHUH

(IIpy HAPAIIYBAHUU 1 T.7l.) B UHTEPBAJIE IIPOHULIAEMOI'O

IUIACTA. B 3aBUCUMOCTH OT MHTEHCUBHOCTHU (DHUIETPALIUHA

JnpdepEHITNATBHBIN TPHUXBAT MOXKET BOSHUKHYTD B TEUEHHE

CYUTAHBIX MUHYT IIPYU YKA3AHHBIX YCJIOBUAX.
JuddepeHInaIbHbINA IPUXBAT ABIACTCI ABAPUITHON

CUTYALIEN IIPU CTPOUTETBCTBE CKBAYKHH, IIO3TOMY

CYHIECTBYET MHOXXECTBO HHCTPYKIINA IO NPEAYIPEKICHUIO

U O0OpBOE C IPUXBATAMHU, BKJIIOUAIOIINX CIIEAYIOUINE

MEPOINPUATHUSL:

* HCTIOJIb30BAHUE BBICOKOKAYECTBEHHBIX OYPOBBIX PACTBOPOB
C BBICOKOM CMA3bIBAIOIIEH CITOCOOHOCTHIO, JAIOIMINX TOHKHE
IUIOTHBIE KOPKH HA CTEHKAX CKBA’KHHBI;
obecrieueHnE MaKCUMaIbHO BO3MOKHOIM CKOPOCTHA
BOCXOJIAIIETO ITOTOKA 6y POBOT'O PACTBOPA;
obecTieueHHE MOIHOM OYUCTKU 6YPOBOT'O paCTBOPA OT
06JIOMKOB BBIOYPEHHOH ITOPO/bI;

* pEryaspHoOE IpOopadaTbIBAHUE B IIPOLIECCE OYPEHUS 30HbI
BO3MOXXHOI'O MHTEHCHBHOI'O OOPA30BAHUA TOJICTBIX KOPOK;

* yTsDKEJIEHHE 6ypOBOI'O PACTBOPA IPU BpAIEHUH Oy PUIIBHOM
KOJIOHHBI,

OTCJIEKHUBAHUE TEMIIEPATYPBI PACTBOPA, TAK KAK €€ PE3KOE

CHUKEHUE CBUZIETEILCTBYET O TIOSIBJIEHUH PA3MbBIBA

PE3BOOBBIX COECAMHEHU B KOJIOHHE OYPHUJIBHBIX TPYO BBILIE

JIOJNIOT4;

HCIIOJIb30BAHUE NPOPHUIAKTUYECKUX JOOABOK B

YTsDKEJIEHHBIE OYPOBbIE pACTBOPBL: HEPTH (10—-15%), rpadput

(ue 6o11ee 0,8%), TOBEPXHOCTHO-AKTHUBHBIC BEIIECTBY;

* YCTAHOBKA I'MJIPABINYECKMUX U MEXAHUYECKUX ACCOB,

* YCTAHOBKA PA3/IMYHBIX )KUJKOCTHBIX BAHH HA OCHOBE
KaK BOAHBIX PACTBOPOB COJIEN UJIN KUCJIOT, TAK U
YIVIEBOJOPOZOB [1].

IMpuHIUI TUKBUAALN JU(DPHEPEHIINAIBHOIO IIPUXBATA
3AKJIIOYACTCH B CHUKEHUH I'PaUeHTa (TIepenaja) JaBacHus
HAa CTEHKY CKBAKMHBI B HAIIPABJICHUH IIPOHUITAEMOTO IIJIACTA
IIyTEM Pa3yIPOYHEHMS U PA3PBIXJIEHUA (PUIBTPALMOHHOM
KOPKH, HAXOZSAIIEHCS B 30HE AP PEPEHIIUATBHOIO
npuxsara. Haubosee 3pPEKTUBHEBIN CIIOCOO 3AKII0YAETCS
B HpOHI/IKHOBCHI/II/I Q_HTI/IHpI/IXBHTHOﬁ KUIKOCTHU
CKBO3b (PUJIBTPALIMOHHYIO KOPKY OYPOBOI'O paCTBOPA
IyTEM PACTPECKUBAHUS, YTO IO3BOJISET CAECIATh €€
NPOHUITAEMOH /115 YITIEBOJOPO/1A 31 CYET OOPA30OBAHUS
B HEM KaHAJIOB OOJIBIIOIO AUAMETPA, U, KAK CJIC/ICTBUE,
yBEJIMYEHH S (PUIBTPALIUU SKHU/IKOCTH B 30HE IPUXBaTa. [1o
06Pa30BABIINMCS KAHATIAM YIJTIEBOIOPOIHAS JKUJKOCTD
MOCTYIIAET U3 CKBA’KUHBI B IIOPHI IIJIACTA M CHIDKACT
TIEpeIa/ JABJICHUS B CUCTEME «CKBAXKMHA — ILJIACT», YTO
MIPHUBOAUT K «OCBOOOXKJEHUIO» OT JU(PPEPEHIINATIEHOIO
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Figure 1 — Differential sticking
mechanism during drilling

pressure. Differential pressure is a pressure

difference between two sides of any surface.

Differential sticking occurs in permeable
formations intervals (sandstones, siltstones,
limestones) during drilling mud filtration. Sticking
mechanism during drilling is presented on a fig. 1.
One of the main sticking conditions — bottomhole
(hydrostatic) pressure is greater than permeable
formation pressure, which always exists. The
second essential condition is a stationary state
of BHA (during adding of drill pipe and so on) in
formation interval. In these conditions, differential
sticking can occur within several minutes
depending on filtration rate.

Differential sticking is an emergency situation
during drilling. That is why there are many
instructions for prevention and mitigation of
sticking. These instructions include the following
actions:

- Using high-quality and high-lubricity drilling
muds that develop a solid mud cake on a wellbore
wall;

- Providing maximum possible velocity of the
upward drilling mud flow.

- Providing full drilling mud cleanout from drilling
cuttings;

- Regular reaming of thick mud cake intervals
during drilling;

- Increasing mud weight during drill string
rotation;

+ Monitoring of mud temperature, since a sharp
decrease in temperature indicates that drilling
string thread joints above a bit are washed out

- Using preventive additives to heavy drilling muds:
oil (10—-15%), graphite (not more than 0,8%),
surfactants.

- Installation of hydraulic and mechanical jars;

- Performing liquid treatments based on salts, acids
and hydrocarbons [1].

Operation principle of freeing stuck pipe after
differential sticking is the reduction of pressure



OpUXBATA. JJ1 yCKOPEHUS PACTPECKUBAHUS U (PIIBTPALTUN
AHTUINIPUXBATHOM *KHUJIKOCTH HEOOXOAHUMBI CIIEITHAJIbHBIE
THOBEPXHOCTHO-AKTUBHBIE JOOABKH, ITO3BOJISIIONIHUE OOJIECIYUTh
MPOHHUKHOBEHHE YITIEBOAOPOJHOTIO HOCUTEIS YEPES
(PUIBTPALTMOHHYIO KOPKY.

JleTanbHOE N3yYEHUE TEXHOIOTUN OYPEHNS CKBAKUH,
TFE€OJIOTMYECKUX OCJIOXKHEHUI U aBApUIL HA SIMOYPrCcKOM
Ir'a30KOHZEHCATHOM MecTOopoxaeHus (II'KM) nossosnsaer
CJIENIATD BBIBOJ] O TOM, YTO IIPUMEHSIEMBII JJ151 IPOMBIBKU
CKBAKUHBI OYPOBOI PACTBOP HE Y OBIETBOPSET B IIOJTHOMU
MEPE BBICOKHUM TPEOOBAHUAM, HEOOXOJUMBIM /151 IPOXOJIKH
BA3KUX ITIMH, OCOOEHHO B HAKJIOHHO-HAIIPABICHHBIX U
TOPU3OHTAJIBHBIX CKBAXKHUHAX. M, KAK PE3Y/IBTAT, IPOUCXOIUT
06pA30BAHHE HA CTEHKAX CKBAKUHBI HEKAYECTBEHHON
THOJIUMEPIITMHUCTON KOPKH, O6IAAI0IEH HEBBICOKMMU
(PUIIBTPYIOIIMMHU ¥ UHTHOUPYIOIIMMU CBOHCTBAMU,

YTO U ABJIAECTCA OCHOBHOM IIPUYHMHOU BOSHUKHOBEHHU A
JnddepeHIInanbHbIX TPUXBATOB.

CortpyaHukamu Kadeapsl <HedTerazosele TEXHHUKA U
TexHoorun» IOPI'TIY (HITH) npeaioxeH KOMIUIEKCHDBIH 110
CBOUCTBAM, MHOI'OKOMIIOHEHTHBIH, BHICOKOMOJIEKY/IAPHBIN
WHTUOHPYIOMUI PACTBOP, OOJIAIAI0NI I BBICOKUMH
CMa3bIBAIOIIUMH, (PUIBTPALUOHHBIMHA, KPETTAITUMHA
CBOHCTBAMH C KAQYECTBEHHBIMU PEOJIOTHIYECKUMHU
napaMmeTpaMu. BypoBor pacTBOP NIPEIHA3ZHAYEH I
OypeHUA HEPTETA30BbIX HAKJIOHHO-HATIPABIECHHBIX U
TOPU3OHTAJIBHBIX CKBA’KHH, ITPEACTABICHHBIX MOIITHBIMH
OTJIOKEHUAMU BbICOKOBA3KHUX IVINH, CKJIOHHBIX K HA0YXaHHUIO
Y PA3YyNIPOYHEHMIO, B TOM YUCJIE C U3MEHEHUEM LIETIOCTHOCTH
CTBOJIA CKBA’KUHBL

INocTaBneHHas 325494 PENIAETCA 34 CYET TOT'O, UTO
OYpOBOI PpACTBOP 1151 OYPEHUS CKBAKHH, BKJIIOYAIOII NI
TNOJIMAHHUOHHYIO LIEJUIIOJIO3Y, XJIOPUCTBIN KAJINH, OApUT,
onmoduT, PeppoxXpOMIUTHOCYIb(POHAT, METUICHUINKOHAT
KaJIUA, ALETAT KAJIN, IEHOT ACUTEJIb, BOAY, TONOJTHUTEILHO
COAEPKUT MPAMOPHYIO KPOIIKY, OTXO/bI PACTUTEIBHOT'O
macna, TKIK-11, cynbdaHo, Ipu CIEAYIONEM
COOTHOIIEHHNH KOMIIOHEHTOB, MAC. %: MPAMOPHAsA KPOIIKA
— 5-10, noONMMaHUOHHAA NEJUII0I03a — 2—10, cynbpanon
— 2—5, XJIOPUCTBIN KA — 2—5, METHICHJIMKOHAT
Kanus — 1-4, anerar kanus — 1,5—4, 6umodgur — 2—5,
deppoxpOMIUTHOCYIbMOHAT — 1-5, TKXK-11 — 2-5, 6apur
—0,5-5, neHoracurens — 0,5—-1, ’xuaxas pasa — OCTaJIBbHOE,
MIPHUYEM KH/IKaA (PA3a BKJIIOYAET OTXOJBI PACTUTEIBHOIO
MAacCJ1a ¥ BOAIY B COOTHOIIEHUH Mac. %: 55/45—-80,20.

TeXHUYECKUTT PEIYNIBTAT — YIyUIIEHUE KPEIAIINX,
CMa304HBIX U IPOTUBOIIPHUXBATHBIX CBOYICTB OYPOBOTO
PaCcTBOPA HA MTHI'MOHPYIOLIEH OCHOBE IPH OJTHOBPEMEHHOM
VIIYUYIIEHUU KO (PULIMEHTA BOCCTAHOBJICHHU S
MIEPBOHAYAJIBHONM IPOHUI[AEMOCTH IPOJYKTHUBHOTI'O I171ACTA
ITyTEM IIOBBIIIEHS THI MO PYIOIICH U I'IPO(POOUUPYIOIIEH
CIIOCOOHOCTH (PUJIBTPATA PACTBOPA U, KAK PEYJIBTAT, —
OTCYTCTBHE O6PA30BAHUS XKEI0H60B U JU(DHEPEHITUATBHBIX
MIPHUXBATOB B CTBOJIE CKBA’KUHBI, IOBBIINIEHNE YCTOMYHUBOCTHU
CTBOJIA HAKJIOHHO-HAIIPABJIEHHBIX M BEPTUKAJIBHBIX CKBAXKHH.

B Hacrosiee BpeMs IO aHa 3351BKA Ha U300PETEHUE 110
COCTAaBY 6ypOBOT'O PACTBOPA. YAYUIIEHUE HHIHOHUPYIOMIETO
Ka4eCTBA PACTBOPA JOCTUTAECTCS 32 CUCT ITOBBIIICHUS €TI0
KpENSIIEro ACHCTBHUA. B MEXaHM3ME CUHEPTE€THYECKOT'O
3a(pdperTa 1a60PATOPHO NOATBEPKACHA COCTABIISIONIASA

difference on wellbore wall in the formation
direction. This reduction is achieved by the
loosening of mud cake in sticking zone. The most
effective method is providing filtration of anti-
sticking fluid through the fractured mud cake.
Fracturing makes the mud cake permeable for
hydrocarbons due to forming of large-diameter
channels and increase in filtration rate in sticking
zone. Hydrocarbon fluid filtrates through formed
channels from well to formation pores and
decreases pressure difference in «well-formation»
system. This leads to freeing of stuck pipe. Special
surfactants are required for speeding up fracturing
and fluid filtration processes. These surfactants
assist filtration of hydrocarbons through mud cake.

In-depth study of drilling technology, geological
complications and accidents at Yamburg gas
condensate field suggests that drilling mud applied
for well cleanout does not perfectly meet high
standards for drilling sticky clay rocks especially
in directional and horizontal wells. As a result, a
low-quality clay/polymer mud cake forms along a
wellbore wall. This mud cake exhibits low filtrating
and inhibiting properties that is the main reason for
differential sticking.

Team of “Oil and gas equipment and
technologies” department in South-Russian State
Polytechnic University (NPI) developed a complex
multi-agent high-molecular inhibiting drilling
mud with high lubricating, filtrating, consolidating
and rheological properties. This drilling mud is
designed for drilling oil and gas directional and
horizontal wells in rocks composed of thick sticky
clays that may swell and break up thus causing
wellbore stability problems.

The assigned task is solved by adding several
components to a drilling mud. Drilling mud
includes: polyanionic cellulose, potassium
chloride, barium sulphate, bischofite,
ferrochromelignosulfonate, potassium
methylsiliconate, potassium acetate, antifoaming
agent and water. Additives include: marble
aggregates, vegetable oil wastes, natural gas
liquid NGL-11, sulfanol. Components proportion
is as follows, % wt: marble aggregates — 5—-10,
polyanionic cellulose — 2—-10, sulfanol — 2-5,
potassium chloride — 2—5, potassium
methylsiliconate — 1-4, potassium acetate — 1.5—4,
bischofite — 2—5, ferrochromelignosulfonate
— 1-5,NGL-11 — 2—5, barium sulphate — 0.5-5,
antifoaming agent — 0.5—1, liquid phase — the rest.
Liquid phase includes vegetable oil wastes and
water in proportion, % wt: 55/45—80/20.

The technical result of this mud is — the
improvement of lubricating, consolidating and anti-
sticking properties of the inhibitor-based drilling
mud with simultaneous improvement of coefficient
of initial permeability recovery by enhancing
inhibiting and water-repellent abilities of mud
filtrate. As a result, there are no key seating and
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JIOJISL IEUCTBUA KAXK/IOT'O peareHTa. JJOCTUTaeTCs 3TO 34 CUET
BBE/ICHUS B PACTBOP PEAr€HTOB — MHI'HOUTOPOB HAOYXAHUS
IIH: XJ10puCThIi Kamui (KCI), 6umodut (MgCl - 6H,0),

anerar kanust (CH,COOK), KpeMHUAOPTraHUYICCKAS JKU/TKOCTh

(TKOK-11), peppoxpomnurnocynbpoHatr (PXJIC),

MeTuacrmkoHaT kanwust (CH,SiO,K). CoyeTanue UMCHHO 3TUX

IIECTU OCHOBHBIX PEAT€HTOB-UHTIMOUTOPOB IPE/ICTABIISICT
HAUIEHHYIO HAUOO0JIe€ CUHEPTETUYECKU BBITOAHYIO UX
KOMOHHAITHIO JIJIS1 OYPEHUS CKBA’KHUH B OCJIOKHEHHBIX
YCJIOBUSIX.

BbIsABIE€HBI 3aBUCUMOCTH IVTACTUYECKON BA3KOCTH,
JUHAMHYECKOI'O HATIPSI)KECHU S CABUT'A U (PHIIBTPALTUN
PACTBOPA OT KOHIICHTPAIINH B HEM IIPUMECHSIEMBIX
UHTUOHPYIOMUX peareHToB: KC1, BUmo@uT, aleTaT Kaausi,
[KK-11, metuncunukoHat kanus, GXJIC, B kauyectse
PACTUTEIBHBIX MACEJ MOI'YT UCIIOIb30BATHCS OTXO/BI,
OJIyY4€MBIE TIPH U3TOTOBJIEHHUH COEBOT'O, HIOACOTHEYHOTO,
XJIOIIKOBOI'O, KYKYPY3HOT'O, PAIICOBOI'O U JIPYTUX MACEJL.
Cynb(haHOI BBIMTOMHAET (PYHKITUIO SMYJIbIaTOPd, KOTOPBIA

OPEACTABISIET COOOM CHHTETUYECKOE [TAB aHMOHAKTUBHOTO

THUIA B BUJIE TTOPOIIIKA, XOPOIIO PACTBOPUMOE B BOJIE,
obpasyromiee NPOYHYIO AMYJIbCHIO. MpaMOpPHAas KPOIIIKA
ABJIAETCS CTPYKTYpPOOOpasosaresieM. [TonnaHnoHHasA
nesmonosa (ITAIL 85/700) Ciiy KT peryisaTopoM
(punbpTpanuu. B KaueCTBE NEHOIACUTEIA YAIllE BCETO
HUCHONb3yeTCs «IleHTa- 465> BAPUT KaK YTsDKETUTENb
IIpUMEHsETCA B KonuuecTse oT 0,5% 1o 10%.
Peonornyeckne nNoKa3aTenau pacTBOpa CIOCOOCTBYIOT

VAYUYIIEHUIO COCTOSHUA CTBOJIA CKBAXXUHBI U 3(D(PEKTUBHOMY

BBIIIOJTHEHUIO TH/IPABINYECKON ITPOrPAMMBI IPOMBIBKH
CKBAXKUHHI [2, 3, 4].

IIpennoxeH KOMIJIEKCHBIM 110 CBOMCTBAM,
MHOTI'OKOMIIOHEHTHBII, BBICOKOMOJIEKYJIAPHBIA
UHI'UOHPYIOIINI PACTBOP, 001a1AI0IIUI OYEHb BHICOKUMU
CMAa3bIBAIOMUMH, (DHUIIBTPALIUOHHBIMH, KPETIAIIUMHA
CBOMCTBAMM C KA4E€CTBEHHBIMU PEOJIOTUYECKUMHU
napaMeTpaMu. Pe3ynbrarhl 1a00PaTOPHBIX UCCIETOBAHUN
IPEACTABJIEHBI B TA0I. 1.

IIpeaiiaraeMplii 6ypOBOH PACTBOP I'OTOBUTCS
HEIOCPEACTBEHHO B ITOJIEBBIX YCJIIOBUAX, HA UMEIOIIEMCS
060pyAOBAHNH. Bce HEOOXOAIMBIE XUMPEATCHTHI
PEABAPUTEIBHO 3aBO34TCS HA OypoByIo. CHaua1a
MPUTOTABIUBAETCA PACTBOP U3 MPAMOPHO KPOIIIKH
U BOJIBI, KOTOPBIX O6Pa6aTBIBAETCS ITOJTUAHUIOHHOM
LIEJITIONIO30U. BCe OCTA/IbHBIE XUMPEATEHTHI BBOJATCA B
PaCcTBOPOMEMIAJIKY C TOCTOSHHBIM IIEPEMENTUBAHUEM.
TTOpAIOK 3arPy3KU XUMPEATEHTOB CJIEAYIONNHI: IIPOAYKT
[IePEPabOTKH PACTUTEIBHOrO Macia, KCI, PXJIC, CH,COOK,
CH,SiO,K, MgCl * 6H, O, cynbdanosn, TKXK-11, neHoracures,
6apuTt. Onpee/IeHUE PEOIOTNYECKUX XAPAKTEPUCTHK
OypOBOTr'O pACTBOPA OCYUIECTBIIAETCS IO CTAHAAPTHBIM
METOAUKAM. BypOBOH pacTBOP HEOOGXOAUMO OOPAOATHIBATH
PEKOMEHAYEMBIMU XUMPEAT€HTAMU IIOCJIE 4-CTYyIIEHYATOMN
OUYMCTKH. /ISl IPUTOTOBJIEHUS PACTBOPA IPUMEHSETCS
JUCIIEPTaTOP BBICOKOT'O JABJICHUSL.

MexaHN3M UHI'HOUPOBAHUSA 3AKIIOYAETCS B CJIENYIOMEM:
MPU BBEJIECHUU B OYPOBOU PACTBOP UHTUOHUPYIOMIIX
JI0H6ABOK IIPOUCXOIUT (PUBUKO-XMMUYECKOE BO3/ICHCTBUE
IJIMHBI U KATHOHA, KOTOPBIN 3AMEIIAET CBOOOHEIE,
OTPULIATEJIBHO 3APSXKEHHBIE YIACTKU B KDUCTAJUIMYECKOHN
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differential sticking problems, as well as wellbore
stability is enhanced in directional and vertical
wells.

At present time the application for a patent for
the invention of drilling mud composition is filed.
Inhibiting properties improvement is achieved by
enhancement of consolidating ability. Laboratory
tests proved synergistic effect of each component.
It is achieved by adding the following agents - clay
swelling inhibitors: potassium chloride (KCl),
bischofite (MgCl - 6H,O), potassium acetate
(CH,COOK), organosilicon fluids (NGL-11),
ferrochromelignosulfonate (FCrLS), potassium
methylsiliconate (CH,SiO,K). Combination of
these six main inhibiting agents is the most
efficient for drilling wells in harsh conditions.

The team identified how plastic viscosity,
yield point and mud filtration depends on
concentration of inhibiting agents: KCI,
bischofite, potassium acetate, NGL-11, potassium
methylsiliconate, FCrLS. Wastes obtained
during manufacturing of soya-bean, sun flower,
cottonseed, corn, rubsen and other oils can be
used as vegetable oils. Sulfanol acts as an emulsifier
which is a synthetic anionic surfactant in the
form of powder which is very soluble in water and
creates stable emulsion. Marble aggregates act as a
gelling agent. Polyanionic cellulose (PAC 85/700)
serves as a filtration controller. Penta-465 is a
widespread antifoaming agent. Barium sulphate
as a mud weighting agent is used in the ratio
of 0.5-10%.

Rheological properties of the mud assist in
enhancing wellbore stability and effective well
cleanout operation [2, 3, 4].

Authors proposed a complex multi-agent
high-molecular inhibiting drilling mud with
high lubricating, filtrating, consolidating and
rheological properties. Laboratory tests results are
presented in Table 1.

The proposed drilling mud is prepared in the
field using available equipment. All required
chemical agents are delivered to the drilling rig in
advance. In the first place marble aggregates and
water are used for preparation of a mud which is
then treated with polyanionic cellulose. All other
agents are added into mortar-mixing machine
with constant mixing. The adding order of
chemical agents is as follows: vegetable oil
waste, KCl, FCrLS, CH,COOK, CH,SiO,K,

MgCl - 6H,O, sulfanol, NGL-11, antifoaming agent,
barium sulfate. Rheological properties of drilling
mud are determined by standard methods. It is
recommended to treat drilling mud with chemical
agents after 4-stage purification. High-pressure
dispersing agent is used for mud preparation.

Inhibiting mechanism is as follows: adding
inhibiting agents in drilling mud leads to a
chemical reaction of clay and cation that replaces
free anionic parts of crystal lattice of clay particles.



pENIETKE NIMHUCTBIX YaCTHULL,. [Ipy KATUOHHOM

OOMEHE AKTUBUZHUPYIOTCS PAHEE MTACCUBHBIE YIACTKU

IVIMH. AACOPOLNS HA INIMHUCTBIX YACTULAX KATUOH
MHTHOUPYIOHIETO PEAT€HTA MOBBIIIAET UX YCTOMYUBOCTD K
YBJIA)KHEHUIO, CHUKAET HAOYXaHUE U PA3yIIPOYHEHUE [JIMH.

OQHHUM U3 OCHOBHBIX YCJIOBUM COXPAHEHUS YCTONYMBOCTH
CTEHOK CKBAKHHBI SIBJISIETCS OOECIIEYEHUE MUHUMATIBHO
BO3MOXKHOT'O ITOKA3aTe s (PUAbTpanuu 1o 0 cm?/30 MuH.

DTO yCIIOBUE BBIIIOIHAETCA C IIOMOLIBIO ITOJIMAHUOHHONU
nesmonossl (ITAL] 85/700).

VCTAaHOBJIEHO, UYTO OCHOBHYVIO POJIb B MHTEHCHU(DUKAITUH
IIPOLIECCA PA3YIIPOYHEHU IVIMH UT'PAET HE UCXOJHA
BJIQXKHOCTB, 4 HACBIIIIEHUE (PUIBTPATOM OYPOBOI'O PACTBOPA
IO ACHICTBUEM PENIPECCHUU HA ILIACT. [Tornomenue
(punsrpaTa 6ypoBOro PacTBOPa IPOUCXOAUT HE CTOJIBKO O]
JIECTBHUEM NEPEIA/IA AABJICHUS B CUCTEME «CKBAXKHMHA —
IIACT», CKOJIBKO B PE3YJIBTATE (PUIUKO-XUMUYECKOTI'O
BO3/IEHICTBU S, PA3BUBAIOIIETOCA B CAMON ITTMHUCTOM IIOPOJE.
Haunbosee onTuMaabHBIMU C TOYKH 3PEHUS YCTOHYHUBOCTH
CTEHOK CKBAKMHBI ABJIAIOTCA CJIYIaH, KOTIJJd B CUCTEME
«CKBAKMHA — IUIACT» YCTAHABIMBAETCA OCMOTUYECKOE
PaBHOBECHE JIMOO OCMOC HATIPABJIEH U3 IIJIACTA B CKBAXKHHY.
HecMOTpst HA TO 4TO B CJIy4ae JEUCTBUA OCMOCA U3 IVIACTA B
CKBAXKUHY IPOUCXOAUT U3MEHEHUE MTOKA3ATENEN OYPOBOIO
pacTBOPA, rOPA3/0 JIErYe YIPABIATh UMH U OAJIEPKUBATD
UX B 33/IAHHBIX IIPEJIEIAX, Y4EM OOPOTBHCA C OCTOKHEHUAMU
YoKE MOCJIE AECTAOMIN3A N CTBOJIA CKBAKHUHBL
CI1e1I0BATENBHO, yCTOHYHUBOCTD IVIMH OY/IET 3aBUCETH OT
MPAaBHJIBHO BEIOPAHHBIX XUMPEATEHTOB U B IIEPBYIO OYEPED
OT UHT'UOMPYIOIIETO PACTBOPA. DTO U €CTh IIEPBOOYEPESHASA
3a/1a4a, TpeOyIoas pEeuIeHUsL.

IIpruMeHEHHUE MPEIATA€EMOIO PACTBOPA MO3BOJISAET OYPUTD
WHTEPBAJIBI IOPOZ, PECTABIEHHBIE HEYCTONYHBBIMU,
BBICOKOIUIACTUYHBIMH, PA3YIIPOYHAIOIIUMUCS [NTMHAMU, U
COOPY’KATb BEPTHUKAJIbHBIE CKBA’KHUHBI, 4 TAKXXE HAKJIOHHO-
HAIMPABJIEHHBIE U TOPU3OHTAJIbHBIE.

IIpepnaraeMele /11 THTUOMPOBAHUSA YKA3AHHBIE PEATEHTHI
MO3BOJAIOT OCYIMIECTBIIATD YIIPABIAEMYIO KOAT YIIALUIO,
HOAJIEPKUBATD IIOKA3aTeNb PH-Cpebl B TPEOYEMBIX
peJeIax, PEryaInpOBaATh CTPYKTYPHO-PEOIIOTUYECKHE,
(PUNBTPALTUOHHBIE ITOKA34TEIN U OIITUMAJIbHBIN YPOBEHD
JMO(MPUABHOCTH. TEXHUUYECKU PEZYIBTAT — YJIYUIICHHE
KPEMAMNX, CMA30YHBIX U IIPOTUBOIIPUXBATHBIX
CBOMCTB 6ypOBOI'O PACTBOPA HA YIVIEBOJOPOAHOM OCHOBE
IIPU OJJHOBPEMEHHOM YJIy4YIICHUU KO3(PPUIIUEHTA
BOCCTAHOBJIEHH A ITIEPBOHAYAJIBHON IIPOHUIIAEMOCTH
NPOAYKTHUBHOI'O IUIACTA ITyTEM ITOBBIIIEHUA HHI'UOUPYIOIIEN
U ruipopoOH3UPYIOLIEH CIIOCOOHOCTH (PUIBTPATA PACTBOPA
U, KK CJIEJCTBUE, — OTCYTCTBUE OOPA30BAHUS )KEJIOO0B B
CTBOJIE CKBA’KUHBI.

BrInToTHEHHBIE JTAGOPATOPHBIE UCCIIETOBAHUA IIOMOITIA
YCTAHOBUTD, YTO IIPUMEHEHUE MIECTU UMEHHO TAKUX
UHI'MOUTOPOB HAOYyXaHU [TIMH OJHOBPEMEHHO B OJTHOM
PaCTBOPE MO3BOIUIIO JOOUTHCS CHHEPIETUYECKOI'O
adeKTa, T.€. yCUIEHU S HHIMOU PYIOIIEHN COCTABJISIONMICH
IIPOMBIBOYHOM JKUJIKOCTH, IPH 3TOM KAXKJbIA pEareHT
JOIIOJHAET APYT APYTra, YCUJIMBACT KPEIIAIINE CBOMCTBA
OypoBoro pacrsopa. Kpome Toro, 3a cuet nogoopa
XHUMPEATEHTOB B TAKOM COCTABE IIPOUCXOANUT BBITECHECHUE
HﬂTpI/ICBbIX KAaTHUOHOB M3 ITTHHUCTBIX OTJIO)KCHI/Iﬁ, HanI/ICBaH

During cationic exchange inactive clay parts
become active. Adsorption of inhibiting agent on
clay particles enhances clay water-repellent ability
and prevents clay from swelling and break-up.

One of the main conditions of wellbore stability
control is providing minimum possible filtration
factor, up to 0 sm3/30 min. This is accomplished by
means of polyanionic cellulose (PAC 85/700).

It is found that the main factor in clay break-
up is not an initial clay moisture, it is a mud
filtrate saturation under the effect of overbalance
pressure. Mud filtrate loss occurs not due to the
difference in pressure in “well-formation” system.
This is due to physical-chemical reaction inside
the clay rock. The ideal case for maintaining
wellbore stability is when osmotic equilibrium is
established in “well-formation” system or osSmosis
is directed from the formation to the well. In
this case drilling mud properties are affected by
osmosis direction, but it is easier to manage these
properties and maintain them within the assigned
limits rather than mitigating complications after
wellbore collapse. Consequently, clay stability
will depend on the correctly selected chemical
agents and in the first place it will depend on the
inhibiting agent. This is the high-priority task that
needs to be solved.

Application of the proposed drilling mud makes
possible drilling rock intervals composed of
unstable, highly-plastic clays and drilling vertical,
directional and horizontal wells.

The above mentioned inhibiting agents enable
performing and controlling coagulation process,
maintaining pH-value within the required limits,
managing rheological, filtration properties and the
optimum liophilic behavior. The technical result
is — the improvement of lubricating, consolidating
and anti-sticking properties of the hydrocarbon-
based drilling mud with simultaneous
improvement of coefficient of initial permeability
recovery by enhancing inhibiting and water-
repellent abilities of mud filtrate. As a result, there
is no key seating in the wellbore.

Laboratory researches established that the
application of six clay swelling inhibitors
simultaneously in one drilling mud leads to a
synergistic effect — inhibiting ability of the drilling
mud is enhanced. Each component complements
one another and enhances consolidating ability
of the drilling mud. In addition, combination of
chemical agents in this composition displaces
sodium cations from clay formations and sodium-
ionized clay becomes calcium clay. This prevents
clay from hydration and swelling, reduces clay
warping and flowage and prevents rock cavings.

The advantage of the developed mud is that
during reaction between the mud and the clay
under study, concentration of K+ ions increases
from 800 to 1299 mg/1. This shows that the
osmotic process is directed from the formation to
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Taonuua 1 — Bypoeoii pacmeop
Table 1 - Drilling mud

Coc’raxg;ll:lenligggcmx PacTBOp PacTBOp PacTBOp PacTBOp PacTBOp PacTBOp PacTBOp PacTBOp
Chpm ical - Mud Mud Mud Mud Mud Mud Mud Mud
c?)msgsﬁ Sn Nel Ne 2 Ne3 Ne4 Nes5 Ne 6 Ne7 Ne8
Mpanopras Kporixa 50 60 6,0 70 80 90 90 10
Marble aggregates
TTA
1185/700 5,0 6,0 6,5 7,0 7,0 8,0 9,0 10
PAC 85/700
KCl 2,0 2,0 2,0 3,0 35 40 45 5
DX
Ac 1,0 1,5 2,0 25 3,0 4,0 4,5 5
FCrLS
CHSSiOZK 1,0 2,0 2,0 2,5 3,0 3,5 3,5 4
CH,COOK 1,5 1,5 1,5 2,0 25 3,0 3,0 4
MgCl - 6H,0 2,0 2,0 25 2,0 3,5 4,0 4,0 5
Cymsarion 20 20 25 30 30 45 45 5
Sulfanol
TKX-11
2,0 25 ,0 R 5 4,0 4,0 5
T 5 3 35 3
Ilenoracurenb 05 05 05 1 1 1 1 1
Antifoaming agent ’ ’ ’
Bapur 05 1 1 2 2 3 4 5
Barium sulphate
JKunpxkas pasa — ocTanbHOE,
Maca0/BO/IA c -
Liquid phase — the rest, 55/45 60/40 65/35 65/35 70/30 75/25 75/25 80/20
oil/water
IUIOTHOCTB, I/CM?
(apeo_MeTp) 1,16 1,18 1,19 1,20 1,20 1,21 1,21 1,22
Density, g/cm?
3 (areometer)
g & | askocts, ¢ (CIIB-5)
S © |Viscosity,s 30 32 33 34 35 36 37 40
;* E | (March funnel)
—
& g |Bomootmaua, cm?/30
5] -
N (BM-6) 35 2,5 1,5 1,5 1,5 1,0 0,5 0
8, = | Water loss,
= cm?/30 min
Koadduipent
Tpenms (KTK-2) 0,15 0,14 0,17 0,12 0,12 0,08 0,09 0,06
Friction coefficient

[JIMHA IEPEXOJUT B KAJIBIIUEBYIO, 4 3TO CHOCOOCTBYET
CHIDKEHHIO TU/IPATALINY U HAOYXAHUS, YMEHBIIIAET
BBINYYHUBAHUE U TEKYUECTh, OOBAJIBI U OCBIIIU TOPO/I.
IIpenMyImECTBO PACTBOPA PA3PAOOTAHHOM PELIEITYPHI
34KJIIOYAETCSA B TOM, YTO B PE3YJIBTATE B3AUMOCHCTBUSA
€ro C UCCJIEYEMBIMHU ITTMHAMU KOHLIEHTPALIMa HOHOB K
Bospacraer o1 800 1o 1200 Mr/;1 MOHOB. DTO CBUJETEILCTBYET
O TOM, TO OCMOTHYECKHH NPOLECC HAIPABJICH U3 IJIACTA
B CKBA’)KHHY IIPU CPABHUTEIBHO HEBBICOKOM 3HAYEHUU
M30TOHHYECKOro Ko PurpenTa: K, =1,31. Hamune
B PACTBOPE UOHOB KAJIHS U MATHUS CIIOCOOCTBYET
3HAYUTETBHOMY POCTY H30TOHHUYECKOTO KOA(PPULTUEHTA IO
4,7. TakuM 06pa30M, IPOUCXOJUT YBEIMUECHUE KOJIMUECTBA
OCMOTHYECKH AKTUBHBIX YACTHUIL B PACTBOPE BCIEACTBUE
JUCCOLUALIUY AJIEKTPOIUTA. [IpUMEHEHHE 3TOT'O PACTBOPA
MO3BOJIUT YCIIEITHO COOPYKATb CKBA’KHUHBI INTYOMHOU /10
3000 M Ha y4aCTKAX, IPEACTABIECHHBIX HEYCTONYUBBIMU,
BBICOKOIUIACTUYHBIMU INIMHUCTBIMH OTJIOKEHUSIMU.
ONTUMAJIBHBIM BJISETCSI OYPOBOU pacTBOP Ne 8,
MMEIOMUI TAPAMETPBL: INIOTHOCTD — 1,22 1/CM?,
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the well while isotonic coefficient is not high:
K., = 1.31. The presence of potassium and
magnesium ions in the mud makes isotonic
coefficient increase significantly up to 4.7. Thus,
the number of osmotically active particles
increases due to the electrolyte dissociation. The
application of this mud will make possible to

drill wells with depth up to 3000 m at the rock
intervals composed of unstable highly-plastic clay
formations. The optimum drilling mud Ne 8

will have the following properties: density —

1.22 g/cm?, viscosity — 40 sP, water loss — O cm? per
30 min, friction coefficient — 0.06 (table 1). The
proposed mud exhibits high inhibiting properties
and zero filtration, as well as improved rheological,
anti-sticking and ecological behavior for drilling
in harsh conditions. Experiments in laboratory
(table 1) proved the synergistic effect of a complex
treatment of the drilling mud with several
inhibiting agents.




BA3KOCTD — 40 ¢, BogooTtaaua 0 cm? 32 30 MUH,

ko3 dunment rperust — 0,06 (rab. 1). [Ipeqmaraemslit
pacTBOP 06/12AAET OYEHD BBICOKUMU HHTUOHPYIOIIUMU
CBOMCTBAMH, HYJIEBOIH (DUIIBTPALIUEN, UMEET YIyYIIEHHbBIC
CTPYKTYPHO-PEOJIOTUUECKUE, AHTUIPHUXBATHBIE U

Mixing of components in the optimum
proportion enhances the efficiency of inhibiting,
filtrating, lubricating, anti-sticking and antiwear
properties of separate components in the
proposed mud. These properties do not change at

7
==
©)
Q
—
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am
Q
s
=

OPUPOJOOXPAHHBIE CBOHCTBA /I OCJIOKHEHHBIX

YCIOBUI 6ypPEHUS. DKCIIEPUMEHTAIBHO IOATBEPAKIEHO

B JIAOOPATOPHBIX YCIOBUAX (TA6L 1) ABIEHME
CHUHEPreTUYECKOT0 3(P(PEKTA TPH KOMIIJIEKCHON O6pabOTKE
OypOBOI'O pACTBOPA HECKOJIBKMMH PEATEHTAMHU-
UHT'UOUTOPAMU.

B nipeyiaraeMom pacTBOPE IPU ONTUMAJIbBHOM
COOTHOIIEHUH KOMIIOHEHTOB ITPOUCXOANT CUHEPIETUYECKOE
ycuieHHe 3(PPEKTUBHOCTH MTHTUOU PYIOLIETO,
(PUIBTPALTMOHHOT'O, CMa3049HOTO, TPOTUBONPHUXBATHOI'O U
NPOTHUBOU3HOCHOTI'O IEUCTBUSA OT/AE/IBHBIX KOMIIOHEHTOB,
MPH 3TOM PACTBOP COXPAHAET CBOU CBOUCTBA IIPU
Temneparype 10 80 °C.

IpeanoxeHHbI 6ypOBOM PACTBOP HA YITIEBOAOPOIHOM
OCHOBE C BBICOKMMH HHT'HOUPYIOMIUMH, (DHUIBTPALTMOHHBIMU
Y CMAa3bIBAIOIIUMH CBOMCTBAMH UMEET ITAPAMETPDL:
punsrpanua pactsopa — 0 cm?/ 32 30 MUHYT, IMIIKOCTb KOPKU
paBHa 0, K0O3dpueHT TpeHus MeHbIIe 0,1, TOMINHA KOPKU
menblne 0,5 MM, OTHOIIEHUE MACJIO/BOAA B % COCTABIIAET
oT 55/45 1o 80/20, 1OTHOCTb pacTBOpa OT 1,1 10 1,2 r/cm?,
YCJIOBHAS BA3KOCTb 110 CIIB-5 — 35—40 CeKyH[I, INIACTUYeCKas
BA3KOCTb —20—-40 M ITa - C,CHC 1/10 munyt — 15-20/

20-30 plla, conepxkanue necka Meuslie 0,5%, copepkaHue

Ca++ 6onbite 16 000 mry, conepsxatue Cl — 6osbine 30 000 M/

BBINOITHEHHBIE UCCIEAOBAHM S TTO3BOINIIN CAECNATD

CJIEYIOUIUE BBIBOBI:

* MNPHUMEHEHUE 3TOI'O PACTBOPA NO3BOJISET YCIIEIIHO
COOPYXKATb PA3BENOYHBIE CKBA’KMHBI HA HE(PTh U I'a3
1y6uHOM 6051ee 3000 METPOB C TOPUZOHTAJIBHBIM
OKOHYAaHUEM HA YIACTKAX, IPEACTABICHHBIX
HEYCTOUYUBBIMU BBICOKOIIJIACTUYHBIMU ITTHHAMH 1
CaMOJIMCIIEPTUPYIOMUMUCH CIAHIIAMUY;

* BKCMEPUMEHTAJIBHO MOATBEPKIEH CHHEPIE THYECKUI
3 PEKT AENUCTBHA KOMIIOHEHTOB PACTBOPA — KOMILIEKC
PEAreHTOB PAOOTAET JIYUIIIE, YEM KAXK/IbIF KOMIIOHEHT B
OTJENBHOCTY;

* TIPEJJIATA€MBIA COCTAB HOBOTI'O PACTBOPA OONIAIAET
BBICOYAMIIIEH UHT'HOUPYIOMICH CTOCOOHOCTBIO,
CIIOCOOCTBYET 3aMEJIJIEHUIO ITPOLECCA TUAPATALIMN 1
HAO6yXaHUA ITIMHUCTBIX OTJIOKEHULT,

* NPEATIOKEHHOE COYETAHUE PEATEHTOB MO3BOJIAET PACTBOPY
YCIENTHO NPEAYIIPEXAATD, IPUOCTAHABIUBATD U ITOABIATD
Je(POPMAITMOHHBIE ITPOLIECCHL B OKOJIOCTBOJIBHOM
IIPOCTPAHCTBE CKBA’KUHBI, YMEHBIIAET KABEPHO3HOCTH;

* NPEAIATAEMBII PACTBOP OONIAAAET YITYIIIEHHBIMH
CMa3bIBAIOIUMHU U AHTUIIPHUXBATHBIMU CBOUCTBAMHU
IIPH CYIIECTBEHHBIX SHEPIOCOEPETAIOMUX
[IOKA3aTEJISIX U IOCTATOYHOM YPOBHE 3KOJIOTMTYECKOM
6€30I1aCHOCTU BCEX JOOABOK, IIPH 3TOM YMEHBIIIACTCS
PHUCK JupdePEHIINAIBHBIX IPUXBATOB, YIIYYIIAETCS
PEOIOrnYeCcKuH Npo(UIb CKOPOCTEH IIPOMBIBOYHOMN
SKM/IKOCTU B KOJIBIIEBOM ITPOCTPAHCTBE U ITOBBIIIACTCS
CTA0WJIBHOCTB 3MYJIbCHU. BCE 3TO CrIOCO6CTBYET
3(pPEKTUBHOMY BBIITOJHEHUIO THPABINYECKON
MIPOIPAMMBI IPOMBIBKY CKBA)KHUHEBEL  ©

temperature up to 80 °C.

The parameters of the proposed hydrocarbon-

based drilling mud with high inhibiting, filtrating
and lubricating properties are as follows: mud
filtration — O cm?per 30 min, mud cake adhesion
factor — O, friction coefficient is lower than 0.1,
mud cake thickness is lower than 0,5 mm, oil/
water ratio — from 55/45 to 80/20 %, mud density
—from 1.1 to 1.2 g/cm? Marsh funnel viscosity —
35-40 s, plastic viscosity 20—40 mPa-s, static shear
stress 1/10 min — 15—20/20—-30 dPa, sand content
is lower than 0,5%, Ca++ content is higher than

16 000 mg/1, Cl — content is higher than

30 000 mg/1.

During research it was concluded that:

the application of this mud will make possible
to drill wildcat oil and gas wells with horizontal
sections at depth up to 3000 m in the rock
intervals composed of unstable highly-plastic
clay formations and self-dispersing shales;
experiments proved the synergistic effect

of drilling mud components — combination

of several agents works better than each
component separately;

new mud composition exhibits the highest
inhibiting ability thus preventing clays from
hydration and swelling;

the proposed combination of agents prevents
and diminishes deformation processes in the
immediate vicinity of the wellbore and reduces
cavern porosity;

the proposed drilling mud exhibits higher
lubricating and anti-sticking properties with
high energy-efficiency factor and environmental
compatibility of all additives. The mud reduces
the risk of differential sticking, improves
rheological mud velocity profile in annulus and
enhances emulsion stability. All this assists the
effective execution of well cleanout program. ©
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TEXHOJIOI'MU

'maopaBnMuYecK i paspbIiB nnacra

€ OXBaTOM ABYX-TpPeX nnacros
OAHOBPEMEHHO B TeUEHME peanu3aumm
NnepBoro anropMTmMa npouecca

F0.A. BAJTAKHMPOB, 1. 1. H., Ipodeccop, akageMuK Me>KJyHAapOAHOH aKaJEMHH HAyK BHICIIEH IIKOJIBI

IIpopbIBHBIE TEXHOIOTUU IOCAEIHUX JIET AJITOPUTM IPOM3BOACTBA IIPEAJIATAEMOM
CBSI3aHBI C OyPEHUEM BEPTUKAIBbHBIX CKBAKUH U TEXHOJIOI'MH OIIMPAETCSA HA U3BECTHOE U
Pa3pabOTKOI MHOI'OIIACTOBBIX HE(PTEra30BbIX anpoO6HPOBAHHOE NPOM3BOACTBO I'PIT € ero
MECTOPOXAEHUN. TaK1e MECTOPOXKAEHUS YCIIEITHO anasioramu: KI'PII (€ 3aKkperieHueEM U 6€3
BOBJIEKAIOTCS B Pa3pA00TKY, KAK IPABUJIO, TyTEM 3aKPEIUIEHUS TPEIMHBI, KAK 3TO YCIOBHO ITIOKA34HO
ncnonb3oBanud ['PIT ¢ ero ananoramu (KI'PIT, H4 KPUIITOI'PAMME HaA PHUC. 1).
I'PIT rutroc I'TIIT). B mpepraraeMmom MaTepuaie Xo4ueTcsa HAAEATHC, 9YTO JAHHBINA MaTEPHAIL
BIIEPBbIE [IOKA3a4HA BO3MOXHOCTD IIPOU3BOACTBA IIO3BOJIMT CHELIUATIUCTAM, C OFHOM CTOPOHBIL,
I'PIT B OTAEIBHOCTH JIJIs1 KAXKJOH 3271€KU HEPTU U oneparuBHO NpoBOAUTH I'PIT gyt kaxkaon
ra3a B CUCTEME MHOI'OILJIACTOBOM I'€0JIOIMYE€CKOU I€O0JIOrMYECKOI (DOPMAIITAY B OTAECIBHOCTH, 4, C
dopmanu. CoBpeMeHHbIN (ot I'PIT, cocTosammui JPYTroM CTOPOHBIL, UCIIOIb30BATh CBOU HAPAOOTKH U
U3 MHOKECTBA PA3JIMYHBIX MOOUJIBHBIX ATPETATOB OIIBIT I MPOU3BOACTBA I'PIT Ha MHOTOIIJIACTOBBIX
M MAIIIFH B Koau4decTBe 15—20 eqguHUIL 1 607J1€e, MECTOPOXIECHUAX.
IIO3BOJIAET 3TO OCYIECTBUTD. [TTaBHOE, TBOPYECKU Peanusanms BCEX aJITOPHUTMOB IIPOU3BOACTBEHHOTO
OOOraTUTH CaM IIPOLIECC BHEAPEHUS HOBOU IIPOLECCA TTO3BOJIUT OJHOBPEMEHHO CO37ATh
TEXHOJIOTUU B IIPOU3BOACTBEHHDBIX YCIOBUAX. B TPEX PA3/IMYHBIX IUIACTAX BEPTUKAJIbHBIE U
ABTOp 3apaHee IIPOCUT IIPOCTUTD HEKOTOPYIO TOPU3OHTAJIbHBIE TPEMUHBI JIJI IIPATOKA (PIIIOM/IOB,
JIAIUAPHOCTD B U3JI0KEHUM CYIIHOCTH IIOBBICHB TEXHUKO-3KOHOMUYECKUE ITOKA3ATENN IS
IpPEeIAraeMON TEXHOJIOT UH. CEPBHCHOM KOMITAaHUM-TIpou3BoauTesisa IPIT.

1-¥1 TracT: ra3oHePTIHOH IITyorHOH 3000 M
Bup T'PIT: kucnotHbi (KTPIT) 6€3 3aKkpenneHus TPEMUHHI [1, 2] ¢ MpUMEHEHNUEM KHUCIIOT:
- COJISTHOW;
- (pTOPHCTOBOIOPOAHBIN (TUTABUKOBOI) 3aBOJICKOM KOHIICHTpAauuu 1o 1-2 m? ITAB;
- IIaKepbl HA/TYBHBIC;
- BBI3OB IIPUTOKA: IEHHBIMH CUCTEMAMU M KOJITIOOMHIOM;
- OCBOEHHE U IPOOHAS SKCILTYaTALMs IO CTAHAAPTY.

2-v1 1act: HepTaHoH — 3500 M, ¢ TeKkyuerd He(THIO 1 Ta30M
Buy TPIT: mo crangapry [1]:
- IIAKEPBbI HAJyBHBIE;
- C3aKPEIIEHUEM TPEHIMHBI IPOIIIAHTOM;
- NPOMBIBKA KOJITIOOMHI'OM JJO YMCTOM BOJBI 0€3 HAJIMYM IPOIMIIAHTA HA 3460€ CKBAKUHBI;
- BBI30B M OCBOEHHUE CKBAKUHBI IIEHHBIMU CUCTEMAMU;
- OCBOEHME U IPOOHAA SKCIUTYATALINA IIO CTAHJAPTY.

3-¥1 r1acT: He(pTAHOM C HeTeKy4erH HePTHIO — 3500-4000 M, TAKEIOH,
CMOJIHCTO-ITapa(pUHOBOM
Bup I'PIT: coBmenieHnsbii ¢ I'TIIT (MO CTaHAAPTY U OTAEIBHOMY IIPOEKTY):
- MAaKEPHI HAJyBHEIE;
- BBIPE3KA KCIUTYATAITMOHHOM KOJIOHHBI IOCJIE AHAIN3a KAPOTAXKHBIX JUATPAMM;
- IMEpPEJ BBIPE3KOM IPOBEAEHNE KMCIOTHON OOPA6OTKH C IPOBEAEHUEM PAOOT IO CTUMYIUPOBAHUIO IPUTOKOB
U IIOBTOPHOM KHUCJIIOTHOM O6PA0OTKH C IPEHAKHBIMHU PAOOTAMH U IIPOMBIBKOM C IIOMOIIIBIO KOJMTIOOUHI 4.

Pucynox 1 — Kpunmozpamma mHozoniacmoeoi CKEANCUNHBL C ARZOPUMMOM
npoeedenusn npouecca I'PII u e2o ananozamu OOHOBPEMEHHO 8 3-X NaAAcCmax
NTEPATYPA

1) CnpaBoYHas KHWra no pobbive HedTu (Nog pea. npod. W.K. mmatyamnHoea). — M.: Heppa, 1974.
2) banakupog F0.A., BypkuHckuin U.b. IHHOBaLMOHHbIe TexHomnorM1 B Hedterasnobbiye. — Kues: fapaHTCepsuc, 2000.
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000 «EBC» - nedprecepBucHas KOMITAHW,
CHEITUAAMZHPYIONIASACA HA OKA3aHUU YCAYI

¢ upumencauem I'HKT, wnposesennn
MI'PII 1 3akaHuIHBAHUH CKBAYKHH.

Tumopasmepst FTHKT o1 1 a0 27%s aroiiva
- Veayrn samm THKT passepa V4 a0 1Yz arofiva

- TlpoMuIBKA CKBUKIMH B OCBOEHHE A30TOM

- (DpesepoBaHne, AOBHABHEE PADOTH

(AT i - Veayrn mo raymeHHio CKBAAIHE

- ITI 5 gymyasaTaesas nepdoparms

- Onepaipns no Texaosornn “Plag and Perf™

- Veranoska HADYXAIONIK MAKEPOB B MOCTOBHIX MPODOK
- YVCTaHOBKA HEMEHTHEIX MOCTOB

- Peska HKT/OK

- OI13

- KoMmmaekcHbie HEKEHEPHBIE YCAYTH

- Harerpupopanniie yeayri

bypenne na 'HKT (3BC)

I'MC sa F'HKT “IntelleCT”

Pasnassnoe Oypenne

MI'PIT sa 'HKT no rexnosornm “Mongoose”

Aapec aan koppecrionasennn: PO, 119435, Mockea,

va. Maaas [luporosekas, aom 14, crpoenne 1, aram 5
Tea: (495)225-8101, Daxc: (495)730-5326

Cypryremit dhmanaa:
P®, 628407, Xanre - MancHitckmil ABTOHOMHBI OKpPYT
— 1Orpa, r. CypryT, ya. MBAycTpHassaan, A48/ 2, c1p. 1.

wwwewshld.com ews-rffdlewshld.com




TEXHOJIOI'MU

Annomauuu 00OK1a008, NPeOCmasileHHbLX

na Konghepenuuu u esicmasre
SPE/ICOTA 2016 no Kkoamioo6unzy
U GHYMPUCKBANCUHHBIM PAOOMAM

SPE/ICoTA Coiled Tubing & Well

Intervention Conference & Exhibition 2016
Abstracts

KoHepeH1s 1 BBICTABKA 11O KOJITIOOUHIY U
BHYTPUCKBAKUHHBIM PA60OTAM IIPOXOAMJIA B KOH(PEPEHII-
nenTpe uM. Jpropazxa P bpayna, r. XblocToH, mrrar Texac,
CIIA ¢ 22 1o 23 mapTta 2016 rojia. DTO eKEroHOE COObITHE
OBUIO OPTAaHU30BAHO OOMIECTBOM HHIKEHEPOB-HE(PTAHUKOB
(SPE) u Accoranyiert CreliuaarucToB MO KOATIOOUHTIOBbIM
TEXHOJIOTUAM U BHYTPHUCKBAKUHHBIM padoTaM (ICoTA).

B mepornpusttin 2016 rozia GbII0 MIPEACTABICHO GOIIBIIOEC
YMCJIO IOKJIAJJOB, KOTOPBIE OCBETUIHN JOCTUKEHUS,
MHHOBAIIMOHHBIE PDEIMIEHMN S, TPAKTUKU W PEIIEHUS 1
YIIy4IIEHUS TPOUBBOIUTEIBHOCTH BO BCEX CEKTOPAX
UH/IYCTPUH, BKJIIOYAST:

* KOJITIOOMHIOBBIE TEXHOJIOTUH;

* KaOeJIbHBIE PAOOTHI U ONEPAIIUH C UCITOJIb30BAHUEM
CKBA’KHHHBIX TPAKTOPOB;

* PEMOHT CKBA’KMHbBI/CITYCK MHCTPYMEHTA MO/, TABICHUEM;

* HACOCHYIO 9KCIUIyATALIMIO.

O611Me TEMBI, KOTOPBIE ObLIM OCBEIICHbI, BKIIOUAIN B C€OsI
TEXHOJIOTUU U IPUMEPDI UX UCIIOJIb30BAHUSA B HA3EMHBIX 1
meNb(OBBIX MPOEKTAX, 4 TAKXKE IPAKTUKH IO HOJIEPKAHUIO
MPOMBIIIJIEHHON M 3KOJIOTUYECKOU 6E30ITACHOCTH. B
CBETE TEKYIINX TPYAHOCTEN B UHAYCTPUU ObLI CACTAH
OCOOBIN AKIEHT HA ITOBBIIIEHUE IPOU3BOJJCTBEHHON
3(pPEKTUBHOCTH, CHUZKEHUE HEITPOAYKTUBHOI'O BDEMEHH, 4
TAKKE HA PEHTAOETBHOE ITTYIIEHHUE CKBAXKIH.

JKypHau «BpeMs KOJITIOOMHT'a» IIPEAIATAET BAIIEMY
BHUMAHUIO aHHOTAIIUH HAUO0JIEE MHTEPECHDBIX JJOKJIA/IOB,
PEICTABIECHHBIX BO Bpemst KondepeHinu v BeIcTaBky SPE/

ICOTA 2016 1O KONTIOOUHT'Y U BHY TPUCKBAKUHHBIM PA6OTAM.

Viry4nieHHbIE KOJITIOOHMHIOBBIE IIPOIIEAY PHI IO

OYHCTKE CKBAKHHBI U (Ppe3epoOBKeE C IPHUMEHEHUEM
TOJIBKO HEBA3KHX >KHIKOCTEH JIJI OIHUCTKH

Banepuaro KAHO, Yonmep I'apcus KAPZJOHA, Mapkuo oe
APAXKO (dllnrombepance»); Kpucmogpep MEPPH (BHP Billiton)

Hcnionp30BaHNE KOMTIOOMHIOBBIX YCIYT HA PHIHKE
CJIAHIIEBBIX I'a32/HE(TH OYEHD BAJKHO B IIPOLIECCE
ITOAITOTOBKHU CKBAKUH K OPraHU3AI[IH IOOBIYH
VIJIEBOJIOPO/IOB N3 HUX. DTO OCOOEHHO AKTYAJIBHO JIJISI
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The Coiled Tubing & Well Intervention
Conference & Exhibition took place at the
George R. Brown Convention Center in
Houston, Texas, USA on March 22-23, 2016.
The annual event was organized by the
Society of Petroleum Engineers (SPE) and the
Intervention & Coiled Tubing Association
(ICOTA).

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

* Coiled tubing

* Wireline and tractor

* Hydraulic workover/snubbing
* Pumping services

General themes that were covered included
technology and applications, offshore as
well as onshore operations and HSE. In the
light of current industry challenges a special
focus was made on increasing operations
efficiency, reducing non-productive time,
and cost effective well abandonment.

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

Improved CT Well Cleanout and

Milling Procedures Utilizing Only Non-
Viscous Cleanout Fluids

Valeriano CANO, Walther Garcia CARDONA,
and Marcio de ARAUJO, (Schlumberger);
Christopber MURPHY (BHP Billiton)

The use of coiled tubing service in the
shale market has been of great importance
in the process of preparing O&G wells for
production, mainly in the post-fracturing
isolation plug milling and solids cleanout.



pas3bypuBaHus IPOO6OK ocsie I'PIT 1 OUMCTKU CKBAXKUHBL OT
TBEPIBIX YACTULL, TPYAHOCTH, C KOTOPBIMH CTATIKUBACTCS
KOJITIOOMHTOBASI UTHYCTPUS, JOBOJIBHO 3HAYUTE/IbHBI U
CBSI3aHBI KAK C CAMHM IIPOLIECCOM U3TOTOBIEHUS THOKUX
TpyO (I'T), TAK M C IOTUCTUKOU U YCJIOBUSIMHU PAOOT.
KonTIo6MHroBass MHIyCTPHUsA HEYCTAHHO Pab0Tama 115
TOTO, YTOOBI OCTABATHCSI KOHKYPEHTOCIIOCOOHO! B IIJIAHE
3(PHEKTUBHOCTU U PEHTAOECTBHOCTH B CBETE NOSIBIICHH S
HOBBIX METOJUK 3aKAHYHUBAHUL.

OYHCTKH CKBA’KHMH ABJIAIOTCS, HAIBEPHOE, CAMBIMH
PacIIpOCTPAHEHHBIMUA B MUPE ONEPALUSAMH,
BBITIOJIHSAEMBIMU C UCTIONIb30BaHUEM I'T. OHM TaKXKe
ABJIAIOTCS OJHUMHU U3 CAMBIX CJIO’KHBIX BUJIOB PA0OT U3-32
OOJBIIOrO KOJIMYECTBA ONEPALTUOHHBIX IEPEMEHHBIX,
KOTOPBIE PUXOANUTCSA YYUTBIBATE. [10 TAKOMY K€ CLIEHAPHIO
UJET U CIAHLEBBIN PBIHOK, I7I€ PA6OTHI ITO (PPEIEPOBAHUIO
NPOOGOK M OYUCTKE CKBAKHH JIAJIEKU OT COBEPIIEHCTBA.
[Tocne 3aBepuieHus paboT IO OYUCTKE B CKBAXKUHAX I10-
MPEKHEMY OCTAETCSA 3HAYUTEIBHOE KOJIMYECTBO TBEPABIX
4acTuL, (B OCHOBHOM CAMBIX TSKEJIBIX).

HeKOoTOpBIE N3 TPAAULIMOHHBIX U YCTOABIINXCS
METOAMK, UCTIOTIb3YEMBIX B HACTOAIIEE BPEMSA JJI5
OYMCTKHU CKBAKUH, 6EPYT CBOE HAYAJIO OT OYPOBBIX
pa6oT 1 KPC B BEPTHUKAIBHBIX CKBAXKUHAX. HEKOTOpBIE
W3 HOBBIX BA’KHBIX METOJMK, IIPEACTABJICHHBIX B JAHHOM
paboTe 1 HALIEJIEHHBIX HA UCTIOJIb30BAHHUE ITPEXK/IE BCETO
B HETPAJUIITMOHHBIX TOPU30HTAIbHBIX CKBAXKUHAX,
MOMOIVIN YTYYIINUTh OOIIYIO 3(P(PEKTUBHOCTD ONEPALIUI IO
(ppe3epOBAHNIO TPOOOK U OUUCTKE CKBAKIH.

OmnpeaesieHue 3KCIVTYATAITHOHHEBIX IIPEIEIOB
0Oe3pai3epHON KOJITIOOMHIOBOM CHCTEMBI I

IIPOBEACHHUA BHYTPHCKBAKHHHBIX pa60T

11 KOJIEXEP, K. HbIOMAH (Athena Engineering Services);
H.KPOYPOF/] (Blue Ocean Technologies)

Konuennus 6e3pan3epHbIX KOJTIOOMHIOBBIX
BHYTPUCKBAXKUHHBIX PA6OT, MPOBOAUMBIX B IIETB(POBBIX
CKBAKMHAX, OOEMIAET 3HAYUTEIBHOE CHUKEHUE CTOUMOCTH
PpaboT, a4 TAKXKE COKPAIEHUE HENTPOAYKTHBHOI'O BDEMEHU,
HAJIMYHE KOTOPOT'O CBOMCTBEHHO MHOTHUM OIEPALIUAM Ha
mestbge. OFHAKO CITYCK TMOKOM TPYOBI C Cy/IHA IIPSIMO B
YCThE CKBAKUHBI Y€PE3 OTKPHITHIN OKEAH 6€3 TPUMEHEHU A
«pansepa» (BOJOOTAEINTENIBHOM KOJIOHHBL) MOXET
CONPOBOXK/IATHCS HEKOTOPBIMH CYIECTBEHHBIMH PUCKAMH.
DTHU TEXHUYECKHE PUCKH JJOJKHBI OBITh OIIPEJE/ICHBI,

4 IIOCJIEICTBUA UX BOBHUKHOBEHU S [JOJIKHBI OBbITh

MMHHUMHU3UPOBAHBI ITyTEM IPOPA6OTKH JU3aHHA CUCTEMBI

U IJTAHUPOBAHUA PA60T. HEKOTOPHBIE M3 TAHHBIX PUCKOB

NPECTABICHBI HHXKE:

* BbICOKME OTHOIIEHUA HAIPSYKEHUA IIPU NIPEZETIE
TEKYYECTH K IIPEJIEITy IPOYHOCTH (IIPU CUJIBHOM
BOJIHEHUU HAa MOPE).

* Kpuruueckoe BCNy4rBaHHE KOJIOHHBI TPYO B BOAHOM
TOJIILIE.

e CHHXPOHMU3ALY CKOPOCTH PA3MATBIBAHM I 'HOKOI
TPYOBI CO CKOPOCTBIO €€ BXO/IA B YCThE CKBAKHIHBL

* BO3HHKHOBEHHE CTONIOPA TPYOBI B IOJBOAHOM
YCTBE IIPU BBICOKUX NIEPENAJIAX /IABJICHUSL. }

The challenges that the coiled tubing (CT)
industry has been facing are substantial
and range from CT pipe manufacturing
and related technical matter to logistic and
operational conditions. The CT industry has
worked relentlessly to remain competitive
both in efficiency and economic terms
in comparison with new competitive
completion techniques.

Well cleanouts are by far the most common
operation performed with coiled tubing
on a worldwide basis and also one of the
most complex operations due to the large
amount of operational variables involved.
The shale market experiences the very same
scenario, and cleanout-milling activity is
far from flawless. Substantial amounts of
solids, mainly the heavier ones, remain in
the wellbore after the cleanout operation is
completed.

Some of the traditional and deeply
rooted techniques utilized in well cleaning
nowadays have their origins in drilling and
work-over operations in vertical wells. Some
new important techniques presented in this
paper, primarily addressing operations in
horizontal shale wells, helped to improve
overall efficiency during cleaning-milling
operations.

Defining Operational Limits of a

Riser-less CT Intervention System

P.KELLEHER, and K. NEWMAN (Athena
Engineering Services); N. CRAWFORD (Blue
Ocean Technologies)

The concept of riser-less coiled tubing (CT)
interventions in offshore wells promises
significant reductions in both cost and
non-productive time associated with many
offshore well interventions. However,
conveying CT from a vessel through the open
ocean into a high pressure subsea wellhead
without a marine riser package poses several
significant technical issues that must be
identified and mitigated in system design
and pre-job planning. Some of these issues
include:

» High stress to yield ratios in heavy seas.

¢ Catastrophic buckling in the water column.

¢ Synchronization of tubing payout and
wellhead entry rates.

* Subsea wellhead snubbing at high
differential pressures.

This paper will present the overall system
design of a riser-less offshore coiled tubing
intervention system (slated for full scale
testing in late 2016), engineering principles
utilized for analysis, and will present an
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B foxIaie IpeACTaBIICH OO IN3AMH O€3Pat3epHON
KOJITIOOWMHI'OBOY CUCTEMBI /17151 IPOBE/ICHUS
BHYTPUCKBAKUHHBIX PA6OT (IIOJIHOMACIITAOHOE
TECTUPOBAHNEC HAMECUCHO Ha KoHell 2016 rofa),
OIMHCBIBAIOTCA MHKCHCPHBIC ITPUHITUIIBI, UCITOJIb30BAHHBIC
JUI aHAIM3a. KpoMe TOro, NpeAicTaB/IeH IPUMED
IKCIUIYATAITUOHHOTI'O PEKHUMA TAKOH CUCTEMEI,
OCHOBAHHBIIN Ha y4eTe CHJI, BO3JEUCTBYIOINX HA TUOKYIO
TPYOY, U IPEJEIOB HAIPY30K. Takke O6CYK/IA€TCsI HA6OP
TECTOB, [IPOBEACHHDIX JJIS1 BAIUAALIUN MOJC/IN 3TUX CUJL

BBICOKOIIPOYHASI THOKAS TPYOA MOKET yCIIEITHO

HCIIOJIB30BATHCSA B CYJIb(PHICOIEPIKAIIEH Cpeie IIPH
JIOJI3KHOM KOHTPOJIE

T.IT'POXOM-PAUT, K. DJIMOTT (National Oilwell Varco);
P.IITIOPHHT, P. X®MIICOH (Halliburton)

BeicokonpouHas ruokasa Tpyoa (I'T) nmoasepranach
UCIBITAHUAM HA CYIb(PUIHOE PACTPECKUBAHUE O]
HAIPSKEHHUEM C LIEJIBIO ONIPEAEICHUA JOITYCTUMBIX
pabounx 06/1aCTEN B CYIb(PUICOACPKAIINUX CPENAX
(C IpUMEHEHUEM HHTHOUTOPOB U 06€3). B 3TOM City4ae
UCTIONB30BAIACH ['T ¢ MUHMMAIBHBIM IIPEAEIOM IPOYHOCTH
cramu 896 MI1a. B pa6oTe npecTaBiacH 0630p PE3YIbTATOB
UCTIBITAHUI C BBIBOJAMH U PEKOMEHIAITUSAMU 7151 Y€ TBIPEX
Cynb(PUICOAEPKANUX 30H BBICOKONPOYHOI ['T (Kak ¢
NPUMEHEHUEM UHTHOUTOPA, TAK U 6€3 HETO).

Otpeskn I'T 66111 TPOTECTUPOBAHBL B COOTBETCTBHUH CO
cranaaproMm NACE TM0177 Method B (ueTeipexTouedHas
U30THYTAA OAJIKA) I ONIPEAEIEHUS, IPOUCXONUIIO JIN
PaCTPECKHUBAHME B PA3IMYHBIX CYIb(MUICOAECPKAINX
cpenax. Cpeiv OCAEAHNUX ObUIN CPEJIBI C JIOKAJIbHBIM
pHoT 2,8 10 5,5 v mapuinaibHbIM IaBaeHueM H,S oT
0,5 KITa 1o 1 MITa. UcnibrTaHus DPOBOAWINCH KAK C
NPUMEHEHUEM XUMUYECKUX MHIMOUTOPOB, TAK U 6€3 HUX.
[TpOTECTUPOBAHHBIE OTPE3KH BBIPE3AINCH U3 HOBOU I'T, a
TaKXKe 6panuch U3 I'T, KOTOpast NOABEPranaCh IUKINIECKOH
U3TrUO6AIOUIEN HATPY3KE, TEHEPUPYEMOU TA6OPATOPHBIM
UCTBITATEIBHBIM CTEH/IOM. FICIIBITBIBAJIUCH YIVIOBBIE HIBBI,
CBAPEHHDIE IIJIA3MEHHON YCTAHOBKOH, POJIMKOBBIE BB,
CO3JIaHHBIE BBICOKOYACTOTHOM MHYKIIMOHHOI CBAPKOU, 4
TAKXKE OTPEIKU U3 OCHOBHOT'O METAJLIIA.

HoBaropckasa abpasuBHaA nepdopanusa
C KHCJIOTOPACTBOPHUMBIM MATEPHAIOM K

nociaexyomer Hydrajet-cTuMmy isipes mokasaia
BBIJAIOLINECS PE3YIFTATHI B KAPOOHATHOM I'Aa30BOM
CKBa>KHHE

Anexarnopo YAKOH, Xoce Kamuno PA/YJIb, Xoce HOI'YEPA
(Halliburton)

AbBpasuBHas nepopanys C IPUMEHEHUEM THOKON
TpyOBI (I'T) — BOT y2KE€ HECKOJIBKO JECATUIETUH JOCTYITHAS
TEXHOJIOT U JUISI UHAYCTPHUK. OHA I0KA32J14, YTO ABJAECTCSA
XOPOIIEN ATBTEPHATUBON TPAJULIMOHHOM EP(hOpaLtiu
Ha Kabee. [IpUaoKeHM S TAKOU TEXHOJIOTUH €IIe
00JI€€ 1ICHHBI B CJIY44€, KOI7a 32 OOPAOOTKOH CIEAYET
BBICOKO(D(PEKTUBHAA CTUMY/IALINA (HanipuMmep, I'PIT), Tak
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example riser-less CT operational envelope
based on CT forces and stress limits. Also
discussed is a set of tests performed to
validate the forces model.

High-Strength Coiled Tubing can be

Used Successfully in Sour Environments
if Properly Managed

T.GRAHAM-WRIGHT and K. ELLIOTT
(National Oilwell Varco); R. SPOERING and
R.HAMPSON (Halliburton)

High-strength coiled tubing (CT) was
subjected to sulfide stress cracking (SSC)
testing for the purpose of defining acceptable
operating zones in sour environments, both
with and without inhibition. In this case, 130
ksi specified minimum yield strength tubing
was used. This paper presents a summary
of the results with conclusions, lesson
learned, and recommendations for sour
zones of high-strength CT with and without
inhibition.

Coupons of CT were tested in accordance
with NACE TMO0177 Method B (four-point
bent beams) to determine if cracking
occurred in different sour environments.
Sour environments were tested ranging
from in-situ pH of 2.8 to 5.5 and H,S partial
pressure of 0.005 to 10 bar. Testing was
performed both including and excluding
chemical inhibition. Coupons tested were
removed from as-milled tubing and tubing
that had been subjected to low-cycle plastic
fatigue under pressure on a laboratory CT
fatigue testing machine. Plasma arc bias
welds, high frequency induction seam welds,
and parent material coupons were tested.

Novel Abrasive Perforating with
Acid Soluble Material and Subsequent

Hydrajet Assisted Stimulation Provides
Outstanding Results in Carbonate Gas
Well

Alejandro CHACON, Jose Camilo Jimenez
FADUL, and Jose NOGUERA (Halliburton)

Abrasive perforating with coiled tubing
(CT) has been an industry available
technique for several decades now and
has proven to be a valuable alternative to
conventional perforating with electric
line (e-line). The application is even more
valuable whenever a high rate or fracture
stimulation treatment is to follow because
of the significant reduction in tortuosity and
pumping friction losses across perforations.
One of the primary drawbacks of this
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K4K OHA CYILIECTBEHHO CHUKAET U3BUIUCTOCTD KAHAJIOB type of perforations is that it is a much
nepdopanmy 1 NOTEPU JABJICHUS HA TPEHUE TIPU 3AKAUKE. lengthier process compared to conventional
OnHMM U3 OCHOBHBIX HEIOCTATKOB JIAHHOM METOAUKUA perforating, and it requires large amounts
OPOBEJCHUS NEPPOPALINHU SBISCTCS TOT (PAKT, UTO TAKAS of fluids and additional CT runs in the well
nepdopanysa 3aHUMAET 6OJIbIIIE BDEMEHU 1O CPABHEHUIO to complete. These drawbacks discourage
C TPAaJULIMOHHBIMH TEXHOJIOTUSIMH, 4 TAKXKE TPEOyeT the wide use of the technique for more
6ONBIINX OOBEMOB KXUJIKOCTH U JOITOJIHUTEIBHBIX CITYCKOB conventional applications.
I'T B CKBOXKMHY. DTH HEAOCTATKU NPEMATCTBYIOT U POKOMY This paper discusses a novel approach to
PAaCIIpOCTPAHEHUIO METOIUKH. abrasive perforating with the first ever use

B noxiaze ;aHo OnmrMcaHue HOBATOPCKOI'O MOAXOAA K of an acid soluble abrasive material ending
A0pPa3UBHOU NeP(POPALUH, KOTOPBIN BIIEPBLIE B UHIYCTPUH with a hydrajet assisted nitrified stimulation.
HCTIO/Ib3YET KUCJIOTOPACTBOPUMBIIT A0Pa3UBHBIA The primary advantage of this abrasive
MAaTEPUAJL, 4 TAKXKE A30THUPYIOMYIO CTUMYIIALINIO TPH material is that there is no need for additional
noMoIu nHCTpyMmeHTa Hydrajet. [J1aBHOE MPEUMYIIIECTBO cleanout runs and changeover of tools, thus
A0Pa3UBHOI'O MATEPHAJIA B TOM, YTO OH HE TPEOyeT significantly reducing operational time and
JonomHuTenbHbIX CITO 1151 O4UCTKY U CMEHBI HHCTPYMEHTA, fluid volume. Just as well, the benefits of
3HAYUTEC/IbHO CHMKAS TEM CAMBIM BPEMEHHDBIC 3ATPAThI combining the enhanced connectivity to the
1 O6'bEMBI UCTIOJIb3YEMOI XKUJIKOCTH. I IpENMyIIECTBO OT reservoir and the hydrajet assisted stimulation
HCTIOJIb30BAHMA JAHHOI'O MaTepuaa BKyne ¢ Hydrajet- were reflected in outstanding gas production
CTUMYJISILIUEN HAIIIO CBOE OTPAXKEHHE B BBIJJAIONTUXCS results, which exceeded all expectations.
PE3YABTATAX IO YPOBHIO JOOBIYU I'd34, KOTOPBIE And, finally, as an added benefit, given the
IIPEB3OULIN BCE OXKU/IAHU L. HaKOHEL, JONOITHUTEIbHBIM nature of the focused stimulation, this type
MPEHUMYIIECTBOM SABJIAETCA TO, YTO TEXHOJIOI U of treatment in specific cases can replace
NPEACTABIAET COOOI HATIPABJIEHHYIO CTUMYJIALINIO, YTO plug-and-perf (P&P) or multistage fracturing
JTA€T BO3MOKHOCTB B ONPEAECTIECHHBIX CTy4asaX IPUMEHATD €€ completions, thus eliminating operational
BMeCTO plug-and-perf-TeXHOIOrnM NI MHOI'OCTaJUMHOTO risks and added completion costs.
I'PIT. DTO NO3BOIUT YCTPAHUTD ONEPALIMOHHBIE PUCKU 1

CHHU3UTD 32TPATHI HA 3aKAHUNBAHUC. Successful Core Drilling Project Using
Coiled Tubing From a Riserless Light

Well Intervention Vessel in a Norwegian
Fjord

YcnenrHoe KOJITIOOMHIOBOE KEPHOBOE OypeHHE C

CyAHA 1A 6e3Ppai3€e pPHOTro OOCTY>KHBAHU A CKBAYKHUH
B HOPBE:KCKOM ppopre

Susana ROJAS and Michael TAGGART
Crosanna POXAC u Matixn TAITAPT (Baker Hughbes); (Baker Hugbes); Per BUSET (Island Offshore)

Ilep BYCET (Island Offshore)

This paper details the planning, design and

B goxiaze npeCcTaBIeHbl JETANN IIJIAHUPOBAHUS, execution of a successful project involving
Pa3pabOTKU U PEANTU3ALINH YCIIENTHOI'O IIPOEKTA IO the core drilling of three wellbores using
KEPHOBOMY OYPEHHIO B TPEX CKBAKUHAX C UCIIOIH30BAHUEM coiled tubing directional drilling along
HAKJIOHHO-HAIIPABJIECHHOT'O KOITIOOGMHTOBOTO OYPEHUS the future “RogFast” tunnel route on the
BJIOJIBb OYAYITEH TPACCH TYHHENA RogFast Ha HOPBEKCKOM Norwegian coast. The project obtained core
nob6epesxbe. [IpOeKT PU3BaH OB ITOTYIHUTD OOPA3IIHI samples to verify rock quality prior to the
KEPHA JIJIs1 IPOBEPKHY KA4ECTBA IIOPOJbI IIEPE] IIPOBEACHUEM commencement of tunnel drilling.

OypeHUsA TOHHEA. The project required several new

IIpoeKT Tpe6OBAI HPUMEHEHU S HECKOIBKUX HOBBIX technologies and techniques to enable the
TEXHOJIOTUH 1 METOVK /IS PEATHU3AITIH COOPA O6PA3IIOB collection of the core samples.

KEpHA. The combined use of surface and subsea

COBMECTHOE UCITOTb30BAHUE KOMTIOOMHTOBBIX coiled tubing injectors operated from a vessel
WHKEKTOPOB /IJIs1 HA3EMHBIX U ITTyOOKOBOAHBIX PAOOT C in combination had not been attempted and
CYZIHA IO TOT'O HUKOT/A HE PACCMATPHUBAIOCH. [ToaTOMY B therefore was an area of concern, which was
Ipoliecce pa3paboTKU MPOEKTA OBIIIN COMHEHUSA Ha 3TOT addressed during the operation design phase.
CYET. Project planning included the theoretical

[171aHUPOBAHUE ITPOEKTA BKJIIOYAJIO B CEOS analysis of the fatigue effects on the coiled
TEOPETUYECKUH aHATN3 3(PPEKTOB YCTATIOCTU TUOKOM tubing between the surface and the subsea
TPYOBI IPU €€ ABMKEHUH OT HA3EMHOT'O MHXXEKTOPA K injectors, requiring the development of
MOZBO/THOMY, YTO IOTPEGOBAJIO PA3PAOOTKY HAHEIN a secondary injector control panel and
YIIPABJICHUSI BCLIOMOT'ATEIbHBIM HHKEKTOPOM, 4 TAKIKE several modifications to the vessel systems.
MIPOBE/IEHN ST HECKOIBKUX MOTU(DUKAITHII CUCTEM CYAHA. B The project resulted in a successful drilling
PE3YIBTATE PEATUZAITUU IIPOEKTA OBLJIO YCIIENTHO IIPOBECHO and coring operation without incident or
KEPHOBOE OypeHue. B riporecce caMor peainsanuu, } environmental spill following many months }
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TEXHOJIOI'MU

KOTOPAs MMOATOTABINBAIACH BBICOKOKBATU(DHUITUPOBAHHO
KOMAH/IOH B TEYEHNE MHOT'MX MECSIIIEB, HE OBIJIO MHIIHUJICHTOB
WU PA3JIUBOB.

VaajneHHue OCeBIINX GAPHUTOB U3 CKBA’KHHEI
IIPH IIOMOUIH CHCTEMBI /IS IPOMBIBKH CTBOJIA C

ANIECKTPHICCKHUM IIPHUBOIOM

T. KJIETITIAH, KO. JJAJIE (BP Norge); . THHHEH,
M. BPAHKOBHY, JI1. OCYTO (Qinterra 1echnologies);
PJIAHHJIbCEH (Altus Intervention)

ONHUCBIBAETCA ONEPALUS B CKBAXKUHE MECTOPOXK/ICHUS
Valhall o yjayieHHIO OKOJIO 241 TUTpa OCEBLIETO HapyUTa
C LEJIBIO OJIYYEHUS IOCTYTIA K MOCTOBOI ITPOOKE,
YCTAHOBJIEHHOU B CKBAKMHE 60s1ee ceMU (7) JIET HA3A],
TpaAULIMOHHBIE JUIS1 UTHYCTPUH METO/IBI OYUCTKH CTBOJIA
OT TAKUX 3T PA3HEHUN IPETYCMATPUBAIOT UCTIOIB30BAHNE
MEXAHHUYECKUX XKEJIOHOK HA TPOCE UJIH THOKOH TPyOE.
[Tpoueaypa O OYHUCTKE NEPBOHAYAIBHO ObLIA HAYATA
MMEHHO C IPUMEHEHUEM MEXAHNYECKOM JKEJIOHKH,
CITYCKAa€MOH HA KapOTaXHOM Tpoce. [Tocne 19 CIIO u
88 IUTPOB yJaJIEHHOTI'O 6ApUTA IIPOrPECC 3AMEJIHIICS,
4 IIOTOM U BOBCE COMIEN HA HET. DTO MPOU3OILIO U3-32
YIUIOTHEHUS TBEPABIX YACTHULL. 3aTEM ObLIA CITYIIECHA
CHCTEMA JIJISI IPOMBIBKH CTBOJIA C AJIEKTPOIIPHUBOIOM. DTA
CHCTEMA BCECTOPOHHE HCIIBITHIBAIACH HA TECTOBOI 6ypPOBOM
YCTAHOBKE NEPE]] MPOBEJEHUEM PAOOT C MPUMEHEHHUEM
06pa310B, UMUTUPOBABIIIHNX ITOBEJACHUE 6APUTA B
OXUAAEMBIX CKBA)KMHHBIX YCJIOBUAX. TAKHE UCTIBITAHUA
MPUBENN K PEMEHUIO OO UCTIOIb30BAHUHN HECKOJIBKUX
JIOTIOJTHEHU I K KOJIOHHE MHCTPYMEHTOB, BKJIIOYasl IPUCOCKY
U COOPIIVIK TBEP/BIX YACTUI], KOTOPBIE IPU3BAHBI ObIN
VIIYYIIATH BBIHOC 6APHUTA U3 CKBA’KWHBL

Hosas cucTeMa yCIEnHO yAaINIa BECh OCTABIINICSI OApUT
U3 CKBAXXUHEI (152 mnTpa). OHA CTAPTOBAJIA C TOTO MECTA, HA
KOTOPOM OCTAHOBUJINCHh MEXAHUYECKHE KEJIOHKU, U YA
BCE OCTABIINECS TBEP/IBIE YACTUIILI B TPU Pa3a OBICTPEE,
4geM keJIOHKH. Kaxaas CITO ¢ mpuMeHEHUEM HOBOH
CUCTEMBI MOJKET B CPETHEM YIAJIUTD B IIATH Pa3 60JIbIIIE
TBEPBIX YACTULL U3 CKBAXKUHDIL, YEM 3TO MOT'YT CAENIATD
TPaJULIMOHHBIE THCTPYMEHTBL

BHYTPHCKBAKHHHAI O0PA0OTKA IIPH IOMOIILH
TEXHOJIOTHH C JJIEKTPHIECCKUM KA0eIeM

Hpear BEPMABAH, Hnoax IIPHUMACAPH, Pucan PAXMAH,
Pamaoaru PAYMAH ('Total E&P Indonesie); Bepa KAPOJIHHA,
Puzens AJIB/IEGAPEH (Welltec)

JaHHas padoTa JEMOHCTPHUPYET TEXHOIOTUIO,
KOTOPA£ IMTO3BOJINIIA ITPOBECTU BHYTPHUCKBAXKUHHYIO
PEKOHCTPYKIIUIO C LIEIBIO OOECIIEYEHNA JTYYIIIETO JOCTYIIA
WHCTPYMEHTA B CKBA)KMHY. TEXHOIOTUS OCHOBAHA HA
IIPHUMEHEHUH TICKTPOKA6EsL. LIebio JOK/Ia/ia SIBIISICTCS
JJOKyMEHTUPOBAHHUE TEXHOJIOI'MH U TOT'O TTOJIOKUTEIIBHOT'O
a(PpeKTa, KOTOPBI OH OKA3BbIBACT.

OIHCaHHBIE METO/BI SIBJISIOTCS B ACHCTBUTEIBHOCTU
IIOJIEBBIMH PAGOTAMH, IEMOHCTPHUPYIONTUMH YCIIEITHOE
IIPHUMEHEHNE TEXHOJIOI'UU HA 3PEJIOM MECTOPOK/ICHUH.
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of planning, job design and use of a highly
skilled team during the operation.

Removing Settled Barites From a

Wellbore Using an Electrically Powered
Well Cleanout System

1. KLEPPAN, and K. O. DAHLE (BP Norge);
B. TINNEN, M. BRANKOVIC, and L. OSUGO
(Qinterra Technologies); R. DANIELSEN (Altus
Intervention)

This paper describes a job on a well in the
Valhall field to remove approximately 241
liters of settled barite in order to gain access
to retrieve a bridge plug assembly that had
been installed in the well for more than
seven years. The traditional industry methods
of cleaning out such debris are mechanical
bailers run on slickline, or coiled tubing. The
clean out was initially started as planned
with conventional bailers run on slickline.
After 19 runs and 88 liters of debris removed,
mechanical slickline bailers made no further
progress, as a result of increased debris
compaction. The powered wellbore cleanout
system was then run. This system had been
extensively tested on a test rig before the job
with samples simulating expected downhole
debris conditions. This testing resulted in a
number of toolstring configuration options
dedicated to the downhole challenges
expected in the well and the use of two
technologies (debris collector and suction
tool), to retain and transport the debris from
the well.

The powered wellbore cleanout system
successfully removed all the remaining
debris (152 liters). It was able to continue
from where the mechanical slickline bailers
stopped and removed the remaining debris
three times faster than the mechanical
slickline bailers. Each run with a powered
wellbore cleanout system could collect, on
average, approximately five times the volume
of debris collected by conventional slickline
bailers.

Downhole Machining with Electric
Wireline Technology

Irwan BERMAWAN, Indah PRIMASARI, Risal
RAHMAN, and Ramadbani RACHMAN (1otal
E&P Indonesie); Vera CAROLINA, and Rigel
ALDEBAREN (Welltec)

This paper will demonstrate technology to
do downhole interior reconstruction in an
older well design to create larger tool access
using wireline technology. The intent is to



B foKIa/ie ONMcaHa UCTOPUS, POIUIBIF ONBIT U TPYAHOCTH,
C KOTOPBIMH IPHIIJIOCH CTOJIKHYTBCS B CKAXKUHE HA
3TOM 3PEJIOM MECTOPOK/ICHUH, 4 TAKXKE IOCIEAYIOIEE
NPUMEHEHUE AJIBTEPHATUBHON TEXHOJIOTUH JJ15
OPEOJONIEHUS STUX TPYAHOCTEN U NOAACPKAHM S AKTHBA B
POU )KU3HECTOCOOHOM JOOBIBAIONICH CKBAYKUHBL.
Biarogaps AOCTYHOCTH BHYTPUCKBAXKUHHBIX
UHCTPYMEHTOB U YCJIYT, KOTOPBIE MOTYT PELIUTD
HEOTIOXKHYIO IPOOIEMY B CKBAKUHE, BO MHOTUX CJIy4Yasax
BO3HUKAET HEU3OEKHASI HEOOXOAUMOCTb PEKOHCTPYKIINHA
BHYTPEHHEN YaCTH CTBOJIA CKBA’KMHBI /I CO3/JAHUS
JIYYIIETO JOCTYIIA MHCTPYMEHTOB. Takas HEOOXOIUMOCTh
CYHIECTBOBAJIA JJI51 CKBA’KHUH, PACTIONIOKEHHBIX Ha
menbgpe MHAOHE3NNY, TAE BHYTPEHHUI JUAMETD

BHYTPUCKBAXKUHHOI'O OOOPYJOBAHUA MEMAI THCTPYMEHTAM

JIOCTUYb IIPOECKTHOMU ITTyOHUHBIL.

IlepBO€ HCIIOIB30BAHHE MHOTOPA30BOX OAPHEPHOL
IIPOGKH HA IEKTPOKaGeIe

Xaiin Anope JIAHTAKEP, Tomac Bepean HOXAHCEH
(E Plug); Ceetinarnz POGEPTCOH, Ilep Kpucmuan
CKPETTHHLI (Statotl)

CKa>XUHBI, KOTOPBIE TPOU3BOAT YITIEBOAOPOBI
WUIH OOECTIEUNBAIOT 3AKAYKY B IIJIACT, MOT'YT UMETH
OOMNBIIOE BPEMS JKU3HU 1 9ACTO TPEOYIOT NPOBEICHUA
BHYTPUCKBAKUHHBIX PAOOT HA KAOEJIE WJIN KON TIOOUHTE
JUIS OITUMU3ALIMY YPOBHEN JOOBIYH NI COOTHOIIEHUA
«He(pTh/BOAA/Ta3». CLIEHAPHUH, B KOTOPBIX TH(MTOBAA UJIN
06Ca/1HAsI KOJIOHHA JIe(POPMUPOBAHA WIH COICPKUT
OTJIOXKEHMUSA, TAKHE, HATIPUMED, KAK IIECOK U OKAJIMHA,
CO3JAI0T IONOJIHUTENBHBIE TPYAHOCTH JJ1 TPAAUIIUOHHBIX
POOGOK.

B ganHOI padoTe OyAeT U3n0keHa HHPOPMALIHS O
MOJIEBBIX UCIIBITAHUAX U PA3PAOOTKE 6APbEPHON ITPOOKH,

KOTOPAA CITYCKACTCA 1 YCTAHAB/IMBACTCA B CKBA’KMHE 34 OTHY

CIIO 1 KOTOPasA MOXKET UCIIOIb30BATHCA MHOTOKPATHO. OHA
ObLIA CIPOEKTUPOBAHA JUIA YCTPAHEHUS PUCKOB, CBA3AHHBIX
C UCIMOJIb30BAHUEM TPAJAULIMOHHBIX ITPOOOK.

Bbl1 IPOM3BE/CH CITYCK IPOOKH HA JIEKTPOKAOEE B
UCKPUBJICHHYIO JOOBIBAIOIIYIO CKBAKHHY C I'a3IU(PTHON
KCIIyaranye. OHa ObLIa YCTAHOBJICHA HA TPEX
Pa3INYHBIX ITTYyOUHAX JIJI OIPEAEIEHNA MECTOIIONIOKEHUA
YTEYKH U UCKJIIOUEHH S BO3MOKHOCTH €€ TTOABJIEHUSA B OJHOMN
13 OOKOBBIX MAH/IPEJIEH, OOECIIEUUBAIOIINX BO3MOXKHOCTD
3aMEHBI I'A3JIM(PTHOI'O KJIATIaH4. BCe 9KCIITyaTallMOHHbIE
OCOOEHHOCTHU HOBOY TEXHOJIOTUH ObIN IPOTECTUPOBAHBI
B paMKax 310 CIIO, BKJIIOUAsI METOJUKY CEJIEKTHBHOI'O
BBIPABHUBAHMSA U CIIOCOOHOCTD 3AKPETIATBCA/
OCBOOOXKIATHCA ITPU IIOMOIIHU CITYCKHOI'O YCTPOHCTBA.

ITpu IEpBOM MCIIOIB30BAHUH TEXHOJIOI U YCIIEITHO
MIPEACTABHUIIA MHPOPMALIHIO 06 OTCYTCTBHU YTEUKU B
OOKOBBIX MAH/IPENIAX U OOECTIEYNIIA HA/IEKHBIMU IAHHBIMUY,
JIEMOHCTPHUPYIOUIUMH, YTO CLIOCOOGHOCTD YCTAHABINBATD
U [IEPEYCTAHABINBATE OAPbEPHYIO IPOOKY MHOI'OKPATHO
MOJKET OBITh [IOJIE3HOM B PAMKAX PA3JIMYHBIX TPUIOKEHUH.
Taxasi 1o/1b3a OOYCJIOBJICHA TEM, YTO YJIydIIaeTCs
IKCILIyaTAIMOHHAA 3(PPEKTUBHOCTD U O€30IIACHOCTD,

4 OTIEPAIIMOHHbBIE PUCKU B TO JK€ BPEMS CHIDKAIOTCI.  ©

document the applied technology and the
value creation.

The methods described were actual field
operations demonstrating the successful
application of the technology in a mature
field. This paper will describe the history,
background and challenges of a well in this
mature field and the subsequent application
of alternate technology to overcome those
challenges and maintain the asset as a viable,
producing well.

Due to the availability of downhole tools
and services to solve an immediate problem
in a well, the need to reconstruct the existing
wellbore interior to create larger access
for example, becomes inevitable in many
cases. Such was the case on offshore wells
in Indonesia where the inner diameter size
of the downhole accessories forbids tools to
reach the lower targeted depth.

First Use of Multiple Set and Release
Barrier Plug Technology on E-Line

Hein Andre LANGAKER, and Thomas Bergan
JOHANSEN (E Plug); Sveinung ROBERTSEN,
and Per Kristian SKRETTING (Statoil)

Wells that produce hydrocabons or provide
injection into the reservoir may have a long
life span and often require intervention, by
wireline or coil tubing, in order to optimize
the production rates and oil/water/gas
ratio. Scenarios where the casing/tubing is
deformed or contains depositions of materials
like for example scale or sand provides a
challenging environment for conventional
plugs to seal and hold pressure.

This paper will provide insight into the
field trial and development of a single run,
multiple set barrier plug technology that was
designed to mitigate the risks associated with
conventional plug operations.

The plug and electric manipulation tool
(EMT) was run on wireline in a deviated
production well with gas lift and set at three
different depths to verify the location of a
leak and elimate that the leak was in the one
of the side pocket mandrels (SPM). All of the
operational features of the technology was
tested on this one run, including the selective
equalization method and the ability to latch
on and off with the running tool.

In its first use the technology successfully
verified that the leak was not in the SPMs and
provided reliable data that shows that the
ability to set and reposition a barrier multiple
time can be useful in many applications as it
improves operational efficiency and safety
while at the same time reducing risk. ©
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[TPAKTHUKA

KoITI0OOHMHIOBBIE TEXHOJIOIHH
BOCTPEOOBAHBI HA MECTOPOKICHUAX
BaHKOPCKOro Kiaacrepa
1 Bcerl Bocrounor Cuoupu

Coiled Tubing Technologies Are Demanded
in Oilfields of Vankor Cluster and Across
East Siberia

A.B. HOBHYKOB poousics 6 1970 200y 6 2opooeJlerurozopcke, Tamapcma.
Oxoruun TOMCKULL NONMUIMEXHUMECKULL YHUBEDCUMEN O CReUUANILHOCIUL
«2e0NI02UA U PA36e0Ka HePDMAHBIX U 2A3068biX MECOPONCOeHULl» u FO2opcKuLi
20CY0apCmEerHHbLLL YHUBEPCUINENT 1O CReUUAILHOCIIU «OKOHOMUKA U
YnpasieHue Ha npeonpusmUAX npupooonons3068aHUA».

Tpyoosoti cmadic 8 Hegpme2a30801i npomuviunerHocmi — ¢ 1996 200a.

1996-2000 20061 — CII Kopnopavus IOzparedmo», onepamop no
UCCNeO0BAHUIO CKBANCUH, Macmep Opu2adblL N0 UCCE008AHUIO CKEANCUH, 2607102.

2000-2002 2006t — OAO «Crasreppmuo-Mezuonnedmezas», 60V ULl 207102
0moena noBbLeHUs HehMeomoaHiL NACIMOS.

2002-2004 20061 — OAO Kopnopayus IOzparnedms» (KOMNAHUL 60ULLA

' i 8 cmpyxmypy THK-BP), 3amecmumesiv HauaasHUKa 2e07102UMeCKOl C1YiHcobL
: -;‘;{ (Bamecmumens 21a8H020 2e01024).
' "Ep ’ 2004—-2011 2006t — OO0 «Huroro Bean Cepeuc» (<Ipatixar Bean Cepauc»),

NOCNE008AMENbHO 3AHUMATL OONNCHOCIIU 3AMECIMUMEIL HAYAIGHUKA
2e07102UMECKOLL C1YAHCObL, 3AMECUMENA HAUAHUKA 1O NPOU3E00CME)
-l HegmerozaHckozo YuacmKa, HaialbHuka Bankoporozo YuacmKa.
C 2011 200a A8a48emcsa OUpexmopOom KPacHoApcko20 Puanaid
3A0 «BBT-Bocmor», 6e0)uye20 0OCHOBHYI0 0eAmeibHOCHIb HAl
mecmopocoeHuax 3anaornori u Bocmournoii Cubupu.

A. NOVICHKOV was born in 1970 in the town of Leninogorsk, Tatarstan. He graduated from Tomsk Polylechnic
University with a degree in Geology and Exploration of Oil and Gas Fields. He also graduated from Yugra Siate
University with a degree in Economy and Management at the Companies for the Use of Natural Resources.

A. Novichkov has been working in oil and gas sector since 1990.

1996-2000 — ]V Yugraneft Corporation, Well Surveying Operator, Foreman of Well Surveying Team, Geologist.

2000-2002 — QJSC Slavneft-Megionneftegaz, Senior Geologist of EOR Department.

2002-2004 — QJSC Yugraneft Corporation(the company became a part of TNK-BP), Deputy Chief of Geologocal
Service (Deputy Chief Geologist).

2004-2011 — LLC Newco Well Service ('Trican well Service), consequentially worked in the following positions:
Deputy Chief of Geological Service, Deputy Chief for Production of Nefteyugansk site, Chief of Vankor site.

Since 2011 has been working as a Director of Krasnoyarsk branch of BVI-Vostok that bas its main operations at
Vankor field.
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Kypran <Bpema xoamiobunza» beceoyemnt ¢
A.B. Ho8U1K08bIM, OUPEKIMOPOM KPACHOAPCKO20
punuana 3A0 «bBT-Bocmors.

B 2015 roay komnauusa <bBT-BocTok» B
HOMHHAIITHHA <<JIY‘I]JIa}I KOMIIAHHM A I10 TEMIIAM
passuTHA B Poccuu u CHI» craiataypearom
CIeIHaJIbHOM nNpeMuH Intervention
Technology Award, yupe KIeHHOM POCCHIICKHM
OTJIEeI€EHHUEM ACCOITHAITHH CIIEIIHATTHCTOB
IO KOJITIOOHMHIOBBIM TE€XHOJJIOTHAM H
BHYTPHCKBAa:KHHHBIM pa6otaMm (ICOTA).

«BpeM:A KOJXTIOOHHTIA>: AJICKCAHIP
BacuiabeBHY, KAK H3MEHHJIACH CTPATETHA
H TAKTHKA KpacHOsApcKoro ¢dhuixnaxa 3A0
«BBT-BOCTOK» B HBIHEITHUX, HE CJIHIIIKOM
OIATOIPHUSTHHIX SKOHOMHYECKHUX YCIOBHAX?

Anexcanap HoBu4akoB: 1151 HallEr KOMITAHUH
IPUHIUITHATIBHO HUYETO HE U3MEHHIIOCh,
HOTOMY YTO MBI YCIIEJIM OCHACTUTBCS U BBIUTHU B
TEXHUYECKOM OTHOUIEHUU Ha BBICOKUI YPOBEHD
€I11€ JJO BBEJICHU I CEKTOPAJIbHBIX CAHKIIUI U 1O
CHMIKEHHUS 11€H Ha HEPTH. DTOT (paKTOP HA HAIILY
JIEATENIBbHOCTD TOXKE HE BIUAET HEMTOCPECTBEHHO,
pa3Be 4TO KOCBEHHO. Halra KOMITAHUSA UMEET BCE
HEOOXOAMMOE JIJIA YCIIEITHON PEATU3ALTUN CBOUX
MPOEKTOB U IMTOCTABJIEHHBIX 33/144.

BK: A ©3MEHUJICS JIH CHEKTP padboT?
IIpeacTaBUTETH MHOI'HX CEPBHCHBIX
KOMIIAHHH YTBEPKAAIOT, 9TO HA PBIHKE TEIIEPh
BOCTPE€OGOBaH B OCHOBHOM 00JI€e JeNIeBBIE
H OBICTPO OKYIIA€MBIH CEI'MEHT yCIIYT.
IIpoun3onuia Ty B Bamer KOMIIaHHMH IOJOOHA A
KOPPEKTHPOBKA?

A.H.: HeT. B 3TOM IIJTaHE y HAC HET OCOOBIX
usMeHeHnH. Ha BaHKOPCKOM MECTOPOXAECHUM, I1e
MBI OK43bIBAEM YCJIYTU HA IPOTAKEHNUU YETBIPEX
C IOJIOBUHOM JIET, CIIEKTP BBIIIOJHAEMBIX PA6OT
OCTA€TCA HEM3MEHHBIM. Ha IpYyIrUxX NIPOEKTaX, Ky
MBI 3aI1JIH, — 3TO, B YaCTHOCTH, TIOMEHCKas1 00JIACTh,—
COIVIACHO MOAITHMCAHHBIM KOHTPAKTAM OIPEE/IEHBI
HEOOXOAVIMBIE BUJIbI PA0OT, KOTOPBIE MBI BBIIIOJIHSIEM.
B Ux ynce ecTb Oneparuu 60J1€e€ IPOCTHIE U
JIEIIEBBIE, A ECTD U CJIOXKHBIE, OU€Hb MHTEPECHBIE
PabOTEI, KOTOPBIE PAHEE HE BBITTONHAIUCH HA 3TUX
MECTOPOXKIAEHUAX.

BK: Jo1s TAaKHX pa0boT B 001IEeM O0beMe He
cTajJIa MEHbIIE?
A.H.: Her, He craa.

BK: Ha KaK¥X OCHOBHBIX BHIAX PA0OT
CHEITHATIH3HUPYETCA KPACHOAPCKHUEH (brumnan
3A0 BBT-BocTOK»?

A.H.: COpOK IIPOLICHTOB BCEI'O HAIIETO OO'bEeMA
pPadoT — 3TO pabOTHI C reOPU3UKOI. [lanee uayT
PabOTEI IO PA3IMYHBIM TEXHOJIOIMYECKUM
IIPOMBIBKAM, KUCJIOTHBIM O6padoTKam OI13.
[TpoBOAXTCA MHOTO (PPE3EPOBAHNHI, OCOOEHHO
3HAYUTEBHOE KOJTUYECTBO UX MBI JIEJIAIN B
2015 rony. B HacTosmee BpeMsa paboTaeM U Ha }

Hawa komnaHusa nmeet Bce
HeobxoaumMoe A ycrneLHow
peannsauny CBOUX MPOEKTOB
M NOCTaBNeHHbIX 3a4au.

Our company has all needed for
effective realization of its projects
and assigned tasks.

Coiled Tubing Times Journal beld an interview with
the director of the Krasnoyarsk branch of BVI-Vostok
A. Novichkov.

BVT-Vostok company was pronounced the
winner of Intervention Technology Award 2015
in the category “Breakthrough of the year -
the fastest-growing company”. The Award
was established by the Russian Chapter of
the Invention and Coiled Tubing Association
(ICoTA).
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I'a30KOH/JEHCATHBIX
CKBA’KMHaX Ha SImaiie.

OcHoBHOe HaripasJieHMe NnoBbILUEHNA
CJIOKHOCTU — TOPU30OHTAJlbHbIE

Coiled Tubing
Times: Mr. Novichkov,
how has the strategy

BK: Baireri KOMIIaHHEH
U BaMu IMYHO HAKOILJICH
OOJIBIIIOK OIIBIT B 00JIACTH

ckBaXkKuHbl. Cnegyroulee
HanpaBneHne — MHOrOCTBOJIbHbIE

and tactics of the
Krasnoyarsk branch
of BVI-Vostok changed

KOJITIOOHHIOBBIX
TEeXHOJIOru. Kakyro
3BOJIIOIIHIO, ITO Bamnemy

MHCHHIO, OHH IIPOIILIH K

npoxoaAar B Poccuu?
A.H.: ]Ia, MO’)XHO UMEHHO

CKa3aTbh, YTO KOJITIOOMHI'OBEIE

CKBaXXWHbl, KOTOPblEe TOXe TpebytloT

NMHOUBMAYaJIbHbIX peLueHvu7|.

The main area that causes difficulty is
precisely the horizontal wells.The next
area is multilateral wells that demand
individual decisions.

recently due to

not very favorable

economic conditions?
Alexander

Novichkov: There are

no principal changes

for our company. That

TEXHOJIOTUH ITPOXOAT
3BOMIOLIMIO. Ee cTparerus
CTPOUTCS CJICAYIOIINM
06pa30M: pabOTBI BCE GOJIBIIIE YCIOKHAIOTCS.
[Tpoduu CKBa’KUH CTAHOBSTCS BCE Hosree
CJIOKHBIMU, TIOABJIACTCA MHOI'O TOPU3OHTAJIbHBIX
CKBAXUH. [OPU30HTAIBHBIC YIACTKHU CETOTHSA
COCTABJISIIOT KUJIOMETP U 6011ee. COOTBETCTBEHHO,
MEHSETCS ¥ TEXHOJIOTUA JOCTABKU MHCTPYMEHTA B
CKBAKNHY JINOO BBIITOTHEHMST OIIPEACIICHHBIX BU/IOB
PaboT B TAKUX CKBA’KMHAX. B CBA3M C 3TIMH BCEMU
O6CTOATENBCTBAMU MEHAETCS, SBOITIOLIUOHUPYET U
rubKas Tpyoa.

BK: B KakuX HAIpasJIeHUAX? [ITuaMeTp ruOKoMi
TPYOBI CTAHOBHTCA OOJIbIIIE?

A.H.: He CTONBKO JUaMeTp... MbI paboTaem B
OCHOBHOM C 'HOKOU TPy6OH AUAMETPOM 44 MM.
MopaepHU3HPYETCA CaMa THOKasg TPyOa — MBI IETIAEM €€
Pa3HOCTEHHOI, NCXO/IA U3 ITOJTyYEHHOM NH(POPMAIIUH
O HOBBIX ITPO(PUIIAX PsAZLA CKBAXUH. bepeMm, Kak
MIPABUJIO, CAMYIO CJIOKHYIO CKBAXKUHY U YK€ 110
HEH, UCXO/A U3 €€ XAPAKTEPUCTUK, IPOEKTUPYEM

is because we managed

to tool up and reach a
high technical level on
time, before sector sanctionshave been imposed and
petroleum price has fallen. As a result, the letter factor
may only have an indirect influence on our activity.
Our company has all needed for effective realization of
its projects and assigned tasks.

CTT: Has the scope of works changed?

Many companies’ representatives admit that
cheaper and fast-payback projects are more
commercially successful. Has such a correction
been made in your company?

A.N.: No, to this extent we have no significant
changes. The scope of works in Vankor Field, where
we have been rendering a service for 4.5 years, stayed
the same. What concerns our other projects, like in
the Tyumen Region, there are signed contracts, which
determine, what work activities should be done. We
launch both easy and cheap operations as well as
interesting ones that have never been conducted in
these areas before.
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CBOM TPYOBI. OCHOBHOE HAIIPABJICHUE OBBIIICHUS CTT: The percentage of such operations hasn’t

CJIOKHOCTH — 3TO KAK Pa3 TOPU3OHTAJIBHBIE decreased compared to overall volume, has it?

CKBaXKMHBL CJIeyIOlIee HAIIPABIECHUE — A.N.: No, it hasn’t.

MHOTOCTBOJIBHBIE CKBA>KMHBI, KOTOPBIE TOXKE

TPeOYIOT UHANUBUYAIBHBIX PEMIEHUN: CIIELTHAIBHOTO CTT: Name the main types of operations, in

WHCTPYMEHTA U T.4. Hy 2 mpoCThIE pAaGOTHI, which Krasnoyarsk branch of BVI-Vostok is

TAaKHE KaK ITPOMBIBKH, HECJIOKHBIE (PPE3EPOBAHIS, specialized.

HE MIPETEPNEBAIOT OCOOBIX U3BMEHEHHU. A.N.: Works related to geophysics account for 40%.
Then we should mention different types of well

BK: KO/JITIOGHMHIOBBIE YCTAHOBKH B Bamreit cleanout, bottom-hole zone treatment of production
KOMIIAHHH OT KaKOI'O IIPOU3BOAHTELA and injection wells with complex acid compositions.
000pYyZOBaAHHUA? Manymillingshave been conducted, esp. in year 2015.

A.H.: B Hamei KOMIIAHUU B HACTOAIIEE BPEMSI Nowadays we also work on gas-condensate wells in
padboTaIOT TPH YCTAHOBKU ITPOU3BOICTBA Yamal.

C3A0 «DNMAIIl», n3 Hux e MK30 1 ogra MK20.

V HAaC UMEETCH €IIe OJJHA YCTAaHOBKA. OHA 3211a/THOTO CTIT: Your company and you personally have

IIPOW3BOZICTBA. gained extensive experience in the area of
coiled tubing technologies. From your point of

BK: Kak moka3aJio ce6s KOJITIOOHHI'OBOE view, have they evolved and are they evolving in
o6opyaoBaHUE B padoTe? Russia?

A.H.: TToHavany, KaK y 1060 CJI0KHOHN TEXHUKH, A.N.: Yes, I can definitely assume that an evolution is
OBLIH HEKOTOPBIE TPOOIEMBI — O6OPYIOBAHUE occurring to coiled tubing technologies. Its strategy is
npupabdaTeIBaIOCh. Ha cerogns Bce paboTaet the following: operations complexify. Well profiles are
CTAOWJIBHO U HAJIEZKHO. becoming more and more difficult; many horizontal

wells appear. They generally take the area of 1
kilometer or more. That means the technology
BOCTpe6O BAHHOCTb B KONMTIOOMHIOBbIX of delivering tools into the well or mounting

TexHonormsax B BoctouHom Cnbum PV OYeHb certain kinds of operations in such wells should

also be changed. Taking all these obstacles into
BbICOKa, NOTOMY 4710 B 3TOM PETUOHE consideration, coiled tubing is evolving.
CKBa>XUHbI OTJIMYHAKOTCA CNTIO>KHbIMU

npodunsamMm NPOBOAKMW. CTT: In what extent? Is the size of the tube
becoming luger?
A.N.: Not only the size... We mainly work with

Coiled tubing technologies are highly
demanded in east Siberia, because in this 44 mm tubing size. Coiled tubing itself is

region We"S h ave dlfflCU't pl’Oﬁ'ES. modernized in accordance to the information on
new profiles of different wells. As a rule, we take the

most difficult well and knowing its characteristics,
we project our equipment. The main area that

BK: CoOoupaercs iu Bama koMmnanus causes difficulty is precisely the horizontal wellsThe
PACHIHPATH CBO¥ IAPK KOJITIOOMHI'OBOT'O next area is multilateral wells that demand individual
000pYyIOBaHHA? decisions(i.e. special tools, etc.) Easy operations

A.H.: [Ta, KOHEYHO. B HacTOAIIEE BPEMS MBI like well cleanout and millings are not subjected to
(opMHpyEM HOBBIN ITOJTHOLIEHHBIHN (PJIOT, B IEHTPE considerable changes.

KOTOPOTI'O HE/IABHO TPHOOPETEHHAS YCTAHOBKA
nponsBoacTsa C3AO «PUIMAIL». OHa y HaC CTT: What brand of coiled tubing units does
YETBEPTAS IO CUCTY. your company use?

A.N.: We currently have 3 units produced by

BK: Kaxk 661 BbI OIICHHIH PEATU3AIHIO FIDMASH (Model MK30 and MK20). We also have one
IIOJITHTHKH HMIIOPTO3aMENIECHHU A, KOTOPAsL unit of foreign production.

AKTHBHO IIpoBOoaHTCA B Poccnn?

A.H.: 9TO OYeHB 6HOIBPHOM BOIIPOC /ISt CTT: How has the equipment proved itself in
HAIIIEX OTPAC/IH. Bce BOKPYT rOBOPAT 06 exploitation?

MMIIOPTO3AMEIIEHUH, HO ITO (DAKTY, KOI/IA MBI A.N.: At first, similar to using any complicated
BBIXO/IIM H4 OT€YECTBEHHBIX [IPOU3BOJUTEIIEH, technics, some problems occurred; the units were
TO 3a494CTYIO CJIBIIUM: «HaM HenHTEpECHO working in. At present time, everything works safe and
W3TOTABJIUBATH /I BAC OSHY-TPU-AECATD €IMHULL sound.
JleTaed KAKUX-TO WIH y3710B. HaM BBITOJJHO 6bLIIO
OBl IEPECTPONTD KOHBEHED U IIOCTABJISIT BAM CTT: Does your company plan to expand its
MIPOAYKIINIO BATOHAMU>. equipment stock?

A.N.: Yes, sure. We are currently forming a fully

BK: ITosry4aeTcs, 970 THOKOCTH HeT? } featured fleet centered around recently acquired unit
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A.H.: AGCOIIOTHO HET HUKAKOM 'MOKOCTH. Hac
crnacaet 3A0 «CBM3», DTO MEXAaHUYECKUH 3aBO/I,
KOTOPBII HAXOJUTCA B IEPUMETPE OOIBIION
koMnaHuu «bBT»> Ha CeronHANHNNI AEHb OOBITYIO
YaCTh KOMITOHOBOK HU3a KOJIOHH MbI 3AKA3bIBAEM TAM.

BK: KakumMu BaM BHIASATCA II€PCHEKTHBBI
PA3BHUTHS KOJITIOOMHIOBBIX TEXHOJIOTHI B
BocrToguHoi Cuoupm?

A.H.: B HacTos111€€ BpEMSI BOCTPEOOBAHHOCTD
B KOJITIOOMHI'OBBIX TEXHOJIOTHAX B BocTOUHOI
Cubrpu OYEHb BBICOKA, HOTOMY YTO B 9TOM PETUOHE
CKBAKUHBI OTIINYAIOTCS CJIOKHBIMU TPOPUITSIMU
npoBOoJKU. Kommanuei «PocHeTh» UHTEHCUBHO
pa3BUBAETCA BAHKOPCKUU KJIACTEP, KOTOPBIA
BKJIIOYAET OJJTHOMMEHHOE MECTOPOXKIEHHUE, A TAKXKE
Cy3yHCKOg, TarynpCckoe, a B nepcrekTuse — JIomouHoe
MECTOPOXK/ACHUS. [IpAKTUYECKH BCEM CKBAKUHAM
TaM HEOOXOAHUM KOITIOOUHT. be3 Hero 10CTaTouyHo
CIIOKHO OyJIET PEATTN30BATh HEOOXOJUMBIE I'€OJIOTO-
TEXHOJIOTMYECKHUE MEPOIIPUATHSL.

BK: ITo MHEHH IO IIEPBOT'O BUIIE-TIPE3HICHTA
Pocued > Ipuka JIupoHa, <IO00BIIA HA
Banxkopckom kiacrepe B 2016 rogy cocraBur 22
MHMJIJIMOHA TOHH». He COMHEBa€eMCs, IYTO JOCTHYID
TOTO PE3YIbTATA IIOMOT'YT H KOJITIOOMHIOBHIC
TEXHOJIOTHH. A KaK 00CTOAT aeja Ha BaHkope ¢
HCIIOJIB30BaHHEM TeXHOJIO0TUM I'PII?

A.H.:T'PIT Ha BAHKOPCKOM MECTOPOXIECHUU
HE /1AJI0 OXKUJAEMBIX PE3YIbTATOB. OUEBUIHO,

IO TEOJIOTMYECKUM IPUYNHAM. BO3MOXXHO,
TeXHONOrUM I'PI1 6y1yT peann30BaHbl HA COCEJHUX
MECTOPOXKACHUAX KJIACTEPA. A Ha CaMOM BaHKope
CETrO/IHS BEJETCS JOCTATOYHO 60bIIasl paboT4a B
MJIAHE NTOJJICPXKAHU S JOOBIYN HE(PTH, IIPOBOJSATCS
HEOOXOAVIMBIE MEPONPUSITHS IO PEMOHTY CKBAKHH,
IO UHTEHCU(PUKAIIUU IIPUTOKA U T.JI.

BK: ITosie3eH j1u 4151 Baneii paGoThI >KypHAaJI
«BpeMs KOJITIOOHHTA»?

A.H.: fl canTao, 9TO OYE€Hb I10JIe3€H. TaKOoM
CIIENUAIN3UPOBAHHBIN JKYPHAJI y HAC B CTPAHE
OJMH. XOTENOCH OBl ITOJYYaTh KAK MOKHO O0OJIbLIE
UHPOPMAIUH 06 MTHHOBAIIMOHHBIX TEXHOJIOTUIX
U, COOTBETCTBEHHO, 00 060py0BaHNH. He B 1aHe,
JOITYCTHM, HOBOI'O IACCH, 4 UMEHHO B IIJIAHE
TEXHOJIOI'MYECKOI'O — BEPXHEI'O OOOPYJOBAHUSL. TaKas
nH@OPMAL U1 OYEHb IIOMOI'A€T HAM B HAIIEH paboTe.

BK: ITocTapaemcsa oopaniaTb 60JIbIIIe
BHHMAaHHA HA 3TH ACHIEKTHI. A KAKHE Y
Bac no>keJIaHHus OTHOCHTEABHO hopm
nogayv HHGMOPMAITHH JJIA CHEITHATHCTOB
BBICOKOTEXHOJOTHYIHOI0O He()TEerazoBoro
cepBHuca?

A.H.: XOTenock Obl, 4TOOBI MEXKAY BCEMU HAMU —
IPpOMECCUOHAIAMHU B JAHHOM CEKTOPE OTPACTU —
meJs1 60Jiee MHTEHCUBHBIM OOMEH MH(POPMALTUETL.
Tak 1y “HA4Y€E MBI BCE KAK ObI XOIUM I10 OJHOMY
Kpyry. OffHa KOMITAHUS VIIIJIA C KAKOT'O-TO OO'BEKTA,
JIpyras Ty/ia IPUILIa. DTO IPOHUCXOIUT COTTIACHO
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produced by FIDMASH. That is our 4th one.

CTT: How can you estimate the results of
imports phase-out policy actively conducted in
Russia?

A.N.: That’s a very sore subject for our sector.
Everyone is talking about imports phase-out, but in
fact, when we reach native producers, they generally
tell us: “We don’t have any interest in making one or
two or ten items for you. We can make an assembly
line and give you a jillion of them”.

CTT: That means, there isn’t any flexibility, is
there?

A.N.: They are absolutely inflexible. The only
company that saves the day is SVMZ. This is a
mechanic plant, a part of a larger company BWT. We
order most of shore tracks there.

CTT: What can you say about east Siberian
coiled tubing perspectives?

A.N.: Nowadays coiled tubing technologies are
highly demanded in east Siberia, because in this
region wells have difficult profiles. Rosneft intensively
develops Vankor cluster including Vankor, Susun and
Tagul oilfields. The company also plans to develop
Lodochnoe oilfield of the same cluster in the future.
Practically all the wells there need coiled tubing.
Without it, there will be a difficulty in realization of
the complicated geological and technical activities.

CTT: From the Rosneft senior vice-president
Eric Liron’s point of view, “oil extraction in
Vancor cluster in 2016 will account for 22
million tons”. There is no doubt that such a
result can also be reached by coiled tubing
technologies. And where do things stand in
terms of hydraulic fracturing in Vankor?

A.N.: Hydraulic fracturing in Vankor hasn’t shown
expected results. That happened obviously due to
geological reasons. Hydraulic fracturing technologies
might be successfully realized in the adjoining
oilfields of the cluster. In Vankor itself, large work
on support of oil extraction has been realized; well
maintaining, stimulation of oil recovery etc. activities
are conducted.




OuyeHb XenaTenbHo, 4YTOObI KOMMaHUK JENNIINCb

CTT: Do you find Coiled Tubing
Times journal useful in your

mexay cobom nHpopmaumen. HyxxHo obecreumBath [t

npoLecc NpeeMcTBEHHOCTM paboT, YTOObI HOBast
KOMMaHMs Morna paboTaTb y 3aKa34ymKa TaK Xe

3 PeKTMBHO, KaK U NpeabiayLlas.

It is very desirable that the companies would share
the information. We should provide the consistency
of operations to do a good impression on the
employer and show him that we are professionals. work
That will help a new company to work for the
employer as effectively as the previous one did.

BbII/II‘paHHbIM TCHACPAM U IIOJITMCAHHBIM
KOHTpPaKTaM. OU€Hb JKEJIATEIBHO, YTOOBI KOMITAHUU
JIEJIMTIUCh MEXY CO60I MH(pPOPMAILIUEH, TEM 6Oee
4YTO 3/IECh HE OBIBACT 6OIBIINX TON-CEKPETOB:

BE/Ib CIICIIUATIUCTOB, IPOU3BOJJUTEIICH PAOOT,
MHTEPECYET HE KOMMEPYECKAS, 4 TEXHOJIOTHYECKAS
COCTABJISIIONIAS. 3AKA34YHK OT 3THUX BOIIPOCOB, KAK
MPABUJIO, CAMOYCTPAHAETCA. EMy BasK€H TOJIBKO
PE3YABTAT BBITIOTHEHU PA6OT. A HAM, CEDBUCHHUKAM,
HY>KHO MEXK/1y COOOU JOTOBAPUBATBCS, OOECIIEUNBATD
MIPOILIECC IPEEMCTBEHHOCTHU PAbO0T, YTOOBI HA HAC

B 1I€JIOM 1 OOIIEM JIIOOBIE 3aKA3YUKU CMOTPEIN

KaK Ha IPO(ECCUOHAJIOB. YTOOBI HOBASI KOMITAHUS
MOIIA Pa6OTATh Y 3aKA34HKA TAK K€ I(PPEKTUBHO,
KaK U IIpeAbIAymas. Toraa Mel OyeM Halll CEPBUC
JIEPKATh BCEI/IA HA JOCTOMHOM YPOBHE. DTO OBLIIO
661 310p0OBO! HO, K COXKAIEHNUIO, MHOTUE KOMITAHHUH,
BU/IMMO, U3 CKDOMHOCTU OUYE€Hb HEOXOTHO JIC/ISITCS
nH(OpMALUEI. MBI CTapAEMCS MTOKA3bIBATH IPUMED:
KOI7Ia K HAIIEX KOMIIAHHUH OOPAIAI0TCS, TO MBI BCET/[A
C PaAOCTBIO JJAEM MOJIE3HBIE COBETHL 3a4EM CHOBA U
CHOBA U300PETATh BEJIOCUIIE] U 3ACTABJISTH JIC/IATh
ITO APYTUX?

BK: BO3MO>KHO, TAKOMY OOMEHY
uHdoOpMAIHEH MOKET IIOCIIOCOOCTBOBATH
HedopMaIBHOE OOLIEHUE B IIPOIIECCE
€KEerogHOH Me:K/IyHapOaHOM KOH(EepEeHITH U
KoarroouHIroBsIe TeXHoIoruu, I'PII,
BHYTPHCKBAKHHHBIE pAa00OTHI»? B HOSOpE
TEKYIIEro IoJia COCTOUTCA 17-1 TaKkas BcTrpeda.

A.H.: O6uieHue Ha KOH(PEPEHIUHU CJIOKHO
IIEPEOIIEHUTD, HO 51 TOBOPHJI O BOIIPOCAX
Y3KOCIIEIUATIBHBIX, KOT7IA OJIMH TOJIEBOM UHXKEHED
XOYET IMOMYYUTh KOHKPETHYIO MH(POPMAIIHIO OT
KOJUIETH U3 IPYIOM KOMITAHUH, PA6OTABIIEN HA 3TOM
MECTOPOKICHUH.

BK: BbI HIOZHSITH O9€HB BAKHYIO IIPOOIEMY.
byneM HaZeATBCA, YTO 3TO HHTEPBBIO IIOMOKET
HAJIATHUTH TAKOE OOIIEHHE CIIEIHATHCTOB.
Ycnexos Bam 1 Bameit kommnanuu!

Bea Geceny I'anmua Byibika, <BpeMs KOJITIOOHHIA»

A.N.:Ifind it extremely useful.
We have only one specialized
periodical in the country. We would
like to receive as much information
about innovative technologies
and equipment as possible. I mean
technologically new equipment.
Such information helps a lot in our

CTT: We will try to devote
more attention to these aspects.
Do you have any requests on
materials for hi-tech petroleum
service specialists?

A.N.: Iwould like all of us, this sector’s
professionals, to lead a more active conversation.

We all go around the same circle, so to say. One
company leaves an object; the other goes there.
That happens according to inner tenders and signed
contracts. It is very desirable that the companies
would share the information. Moreover, there can’t
be any top-secrets. The specialists are interested in
technical and not in commercial part.The employer
generally doesn’t want to solve these questions, he is
concerned only about the result. In this situation,
we, the oilfield services companies, need to
cooperate.

We should provide the consistency of operations

to do a good impression on the employer and show
him that we are professionals. That will help a new
company to work for the employer as effectively as
the previous one did. That way we could always keep
our service at the acceptable level. That would be
great! I wish a number of companies stopped being
modest and shared some information. We try to give
an example. When other companies refer to us, we
don’t hesitate to give useful advice. Why reinvent the
wheel and make others do it?

CTT: Maybe, the 17" meeting of our annual
International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing
and Well Invention Conference taking
place in November may help to establish
communication that is more effective.

A.N.: The communication at the conference cannot
be overestimated, but I was speaking about questions
that are more specific. An engineer wants to get actual
information from his colleague in another company
that has already worked in the oilfield.

CTT: You have raised a very important
topic. Let us hope that this interview will help
to establish such communication between
specialists. We wish good luck to your company!

Interviewer — Halina Bulyka, Coiled Tubing Times

Ne3 (057) Cenrsiopn,/ September 2016 79

PRACTICE



[TPAKTHUKA

BYAYLLEE 3A BbICOKOTEXHOJIOT MYHBIM
CEPBNCOM C NMPVIMEHEHVEM KOJTTIOBHTA

JLH. TAHZTAPYKH poounca 17.01.1984 6 2opode IN'ybaxe ITepmcroti obnacmit.,

B 2006 200y oxoruun [TepmMciuil mexHureckutl yHusepcument no CneuuaisHoCIu
«2@ONI02USL HePmiLL U 2A3a0».

THyoosyro desimenvocms Havasl 6 2006 200y 6 komnanuu OO0 Ypan-Zusaiir-
KPC» (oouepmree npeonpusamue OO0 Vpan-usatin-ITHIT») 6 00NACHOCHIU 2801020
uexa KanumdasibHozo U meKyujezo PemoHIn CKEANCUH.

C 2010 200a — anasmuii 2eon02 OO0 Ypan-/lusatir-KPC».

B 2015 200y Obina co3oana ynpaesisiowan xomnanus OO0 Ypan-usaiin-I pynin»,
6 C6A31 C uem Obl/l nepeseoet, HaUAILHUKOM YNPAGILCHUA UHHOBAUUOMIO20
u npoexmroz2o passumus OOO YVpan-Zlusatin-Ipynis.

B 2016 200y Ha3HAUeH 3AMECINUMEIeM 2eHEPAIHO20 OUDEKMOoPd
no npoussoocmey OOO Ypan-Zusaity-Ipynins.

Danila GAIDARJI was born in Gubakba town in Perm region on January 17, 1984.

1n 2006 be graduated from Perm Technical University, majored in Oil and Gas Geology.

He started bis careerin 2000 at «Ural-Design-KRS» LLC (subsidiary of «Ural-Design-
PNP» LLC) as a geologist in well workover department.In 2010, be was promoted to the
post of chief geologist in «Ural-Design-KRS» LLC.

After creating managing company «Ural-Design-Group» LLC in 2015, be advanced to the position of director
of innovation and design development department in the abovementioned comparn).

In 2016 be was appointed to the position of Chief Operations Director Deputy at «Ural-Design-Group» LLC.

BIIL. MAKAPOB poouzcs 10.08.1970 6 2opooe Kyrzype Ilepmcroil obaacmid.

B 1992 200y oxoruun I1epmCKuil nOAUMEXHUMECKULL UHCIUINY I 10 CREUUANLHOCIU
«Oyperue HehMAHbIX U 2A306bLX CKEANCUM.

3a bonee wem 08a0yamuiemHuLi nepuoo mpyooeoti 0essmessHOCU PadomdaJt 6 0)-
peruu (Kynzypcroe ynpasaeriue paiseoounozo 6yperus); 000viue neghmit i 2asa
(HIZY Kynzypregpmo» 6 1.6. JIyKolin-I1epmo»); n003eMHOM U KANUMAIGHOM DeMOHINE
cxeadcur (depryuuncroe ynpaesienue no pemonmy ckeaxcum, Pecnyonuka Kasaxcmar
TOO IOBCT).

B 2014 200y cmaan 2nasroim uridcerepom OO0 Ypan-Zusaitn-ITHI 1.

Vadim MAKAROV was born in Kungur town in Perm regionon August 8, 1970.

In 1992 he graduated from Perm Polytechnic University, majored in Drilling
Oil and Gas Wells.

Throughout more than 20 years of working experience be worked in several fields:
drilling (KungurExploration Drilling Department), oil and gas production (Oil and Gas
Production DepartmentKungurneft, at present time Lukoil Permy), well servicing and
workover (Chernushinsk Workover Department, Kazakbstan Republic, <South-Eastern
Service Group»LLC) companies.

In 2014 be was appointed o the position of chief engineer at «Ural-Design-PNP» LLC.

A.FO. KATETOB poouscs 30.12.1984 6 zopooe [1epmit.

B 2005 200y oxonyusn Ilepmcriiil ne@msanotl KoJe0NC 1o CReyuUaIbHOCIIUL
«@@0J102UsL U PAPAOOMIKA HePIMAHBIX U 2A306bLX MECIMOPONCOCHULL».

B nepuoo ¢ 2005 no 2010 200 pabomean 2e0,1020M 8 Komnaruax 3A0 JTHTI]-
Teogpusura» u OO0 Ypan-Oiins. B 2010 200y navan pabomanis 2e01020M 6
OO0 Ypan-Ausaitn-ITHI 1>, 6 nacmosuee 6pems 3anumaen 00aACHOCHIb 21A6H020
MexXHON02a KOMNAHUL.

Andrey KATEGOV was born in Perm on December 30, 1984.

In 2005 be graduated from Perm Oil College, majored in Geology and Development
of Oil and Gas Fields.

From 2005 to 2010 be worked as a geologist in <PITC Geofizika»LLC and «Ural-Oil»
LLC.In 2010 be started working as a geologist in «Ural-Design-PNP» LLC, at present
time his position is chief process engineer.
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B 2ocmax y scypuana <Bpems
KOAM0OOUH2a» 6e0yujue
npeocmasumenis KOMnaHuu <ypaJ-
Ausatins: JIH. Tatoapocu, 3amecmumeiv
2eHepabHo20 OupeKmopa no
npoussoocmey OO0 <Ypan-Ausatir-
I'pynn», B11 Makapos, 2/1a6Hbiil
urncernep OO0 Ypan-usaiin-I1THI1»

u AJO. Kamez08, 21a6Hblil mexHo102
OO0 <Ypan-usaiir-11HI 1.

«BpeMsa KOATIOOHHIa»: [pynna KOMIIaHUH
«¥panx-Ausana» (000 Ypaa-Iu3arH-

I'pynm, OO0 «Ypaa-Ausanu-ITHID> u

000 «¥Ypan-IuszanH-KPC») - 04HA H3 CAMBIX
OBICTPOPA3BHBAIONTHXCSA HA POCCHFICKOM
pBIHKE He(TEeCEePBHUCHBIX YCIYT, 00JIaZa0niass
BBICOKHM TEXHHYECKHM H TEXHOJIOTIH4€CKHM
nmoreHuuajaomMm. Janmniaa HuUKoiraeBuy,
KaKoBa crparerus «ypaia-Ausanu-I'pynm

B KOHKYPEHIIUH C MEKAYyHAPOJHBIMH
CEPBHCHBIMH KOMIIAHHUAMM?

HJanwnna Fanaapsku: I'pynna KOMIaHUN «Ypai-
Jwv3aria> (PaKTUYECKH BBHIIILIA HA TOT K€ YPOBEHD, HA
KOTOPOM PabOTAIOT MEXKAYHAPOJHBIE CEPBUCHBIE
KOMITAHUU. MBI UMEEM TAKYIO K€ TEXHOJIOTNYECKYIO
JIMHEMKY YCJIYT U IIPELJIATAEM UX 3aKA3YHKAM.

3a ABa roja Halu 61sHec bl NOMHOCTLIO
NepeopeHTUPOBaH B CTOPOHY
BbICOKOTEXHONIOMMYHOIO CepBUCa.

«BpeMsa KOJITIOONHTIa»: B Teuenne
IIPOJOJIKHTEIBHOI'O BPEMEHH YCIAYyI'H B
CEIMEHTE BBICOKOTEXHOJIOTHYHOI'O CEPBHCA
OKa3BIBAJIH IIPEHUMYIIECTBEHHO 3aPyOesKHbBIE
KOMIIaHHUH. B mocjiegHue rogbl pOCCHHUCKHE
KOMIIAaHHMH, B TOM uHuciae O00 «Ypaa-JIu3ariH-
ITHII», mOKa3bIBAIOT B 3TOM CEI'MEHTE
3HAYUTEJIbHBIE YCIIEXH. MOXKHO JIM CIUTATH
TAaKYIO IPAKTHKY HMIIOPTO3aMEILEHHUEM?

Januaa avgapsxku: MeXIyHApOIHbBIC
KOMITAHUH BCE TAK XK€ IPOJOJIKAIOT paboTaTh
HA POCCUMUCKOM PBIHKE. MBI HE 3AMENIAEM UX, 4
OK43bIBAEM AHAJIOT'MYHBIE YCIIYTH HA TOM JKE YPOBHE
U B TAKUX XKE YCIIOBUAX.

«Bpemsa koaTIOONMHTIa»: KakoBa TaKTUKA
Banieri KOMIIaHUH HA PBIHKE?
HJanmina amaap:xu: B HacTosmee BpemMs }

The leading representatives of Ural-
Design company are guests of Coiled
Tubing Times Journal: D. Gaidanrji, Chief
Operations Director Deputy at <Ural-
Design-Group» LLC, V. Makarov, chief
engineer at <Ural-Design-PNP»> LLC and
A. Kategou, chief process engineer ct
«Ural-Design-PNP» LLC.

Coiled Tubing Times: Group of companies
Ural-Design («Ural-Design-Group» LLC, «Ural-
Design-PNP» LLC and «Ural-Design-KRS» LLC) —
is one of the fastest-growing companies in
Russian oilfield service market with high
technical and technological potential. Danila
Niolayevich, what is Ural-Design-Group's
strategy on competition with international
service companies?

Danila Gaidarji: In fact, now group of
companies Ural-Design is at the same level as
international service companies. We offer our
customers the same service product line.

Coiled Tubing Times: During a long period
high-tech service was performed mostly
by foreign companies. Over the last years
Russian companies including «Ural-Design-
PNP»> LLC demonstrate considerable progress
in this field. This can be considered as an
import substitution, isn’t it?

Danila Gaidarji: International companies keep
providing services in the Russian market. We don't
substitute them, we provide the same services at the
same level under the same conditions.

Coiled Tubing Times: What are the tactics of
your company in the market?

Danila Gaidarji: At present time all contractors
compete in tenders organized by oil companies and
its subsidiaries. Just like all other service providers
we monitor service market and evaluate our
technological availability for specific tenders.

Coiled Tubing Times: What advantages do
you think your company has?

Danila Gaidarji: Generally, from technological
point of view, we fully comply with all requirements
set by major oil companies. We have all the
equipment that is stated in customer technical
specifications from oil companies and subsidiaries.

Coiled Tubing Times: As you can see from
the name of our journal, we are concerned
primarily with coiled tubing. What are the
manufacturers of units in «Ural-Design-PNP»
LLC?
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BCE ITOAPASHBIC OPIraHU3A MU YIACTBYIOT B
TEH/IEPHBIX IPOLEAYPAX HEPTAHBIX KOMIIAHUHI
(HK) 1 ux gouepHux o6éuects (J10). Kak u Bce
APYyTruc CCPBUCHBIC KOMITAHUH, MbI OTCJICJKBACM
PBIHOK CEPBUCHBIX YCJIYT 1 OLIEHUBAEM CBOIO
TEXHOJIOTUYECKYIO TOTOBHOCTD Y44CTBOBATH B TOM
WJIX THOM TEHIepe.

«Bpemsa koaTio0nHra»: Kakumu Bam Bugsarcs
KOHKYPEHTHBIC IIPpeuMyliecTBa Bamen
KOMIIaHUH?

HJananiaa Iarigap:xa: [10 TEXHUYECKHUM
BO3MOXHOCTSAM MBI, KK IIPABHJIO, HA CTO IIPOLIEHTOB
NOJAXOANUM K TPEOOBAHUAM BCEX OCHOBHBIX
HePTAHBIX KOMIIAHUIL. Bce 060pyaoBaHUE, KOTOPOE
NPOIIHUCAHO B TEXHUYECKOM 3a1aHnn HK u fouepHux
OOIIECTB, y HAC UMEETCH.

«Bpems KOJXTIOOHMHTa»: Hann >KypHAJI, yiKe
HCXOOA U3 HA3BAHH A, HHTCPECYET IIPECIKIAC
BCEro KOJTIOOUHTI. YCTAHOBKH KAKHX
npousBoguTeae umerrTcsa B 000 «Ypai-
Auzann-ITHII»?

Janniaa afgap:xm: Y HAC paboTaIOT YETHIPE
YCTAHOBKHU MAJIOT'O, CPETHETO U TSKEIIOTO KJIACCA
nponsBoacTsa C3A0 «PUIMAII» 1 O1HA YCTAHOBKA
POCCHUIICKOT'O IPOU3BOANTEIIA.

«BpeMsa KOITIOOHHT'A>: MOKHO JIH
CPaBHHBATH KAYE€CTBO YCTAHOBOK
C3A0 «OPUIMAII» 1 Zpyroro Npou3BOSHUTENA?
Bagum MakapoB: BHe BCIKMX COMHEHU,
C3AO «PHUIMAII»> ABNAECTCA TUAEPOM B
IIPOM3BO/ICTBE KOJITIOOMHIOBOI'O O60OPYIOBAHUSL.

«Bpemsa KoaTIOOHMHTIA»: Bagum IlaBioBu4,

BOmpocC K Bam. [IBa roaa Ha3aQ B CECHTAOPHCKOM
HOMepe <BpeMeHH KOATIOOHHTa> 2014 roma
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Danila Gaidarji: We operate four units of
light, medium and heavy classes manufactured by
FIDMASH and one unit from Russian manufacturer.

Coiled Tubing Times: Can we compare
quality of units manufactured by FIDMASH
and other manufacturer?

Vadim Makarov: No doubt, FIDMASH is a
leading manufacturer of coiled tubing equipment.

C y4eToM TOro, YTo cemyac MHOIo
CKBaX>XVH C rOPU30OHTaJIbHbIM
NPOAOMKEHNEM, CPEACTBOM AOCTABKM
reounsnyecknx NpnbopoB MoxeT
CNY>XUTb TONbKO KONTIOOUHT.

Coiled Tubing Times: Vadim Pavlovich, the
next question is for you. Two years ago in
September 2014 Coiled Tubing Times Journal
published an interview with you. At that
point you were appointed to the position
of chief engineer in «Ural-Design-PNP» LLC
with a profound working experience in well
workover. How would you evaluate your
development in your new role?

Vadim Makarov: Last time I was interviewed
by Coiled Tubing Times Journal my working
experience in this company was as little as 1 week.
At that point I was assigned to make adjustments
to all departments performance in the first place



BBIIILIO HHTEPBBIO ¢ Bamu. Toraa Bel TOIBKO
BCTYIIMJIH B JO/IZKHOCTD IVIABHOI'O HHIKEHEPA
«¥Ypan-AunsauH-ITHID, nMes 32 IJIe9aMHA
Or'pOMHBEIH OoIbIT Pa60ThI B KPC. Kak Bel
OILICHHBAETE IIyTh, IPOMICHHBIH B HOBOH
JOJIKHOCTH?

Bagum Maxkapos: Kornia s B IpOnIblif pa3 JaBajl
WHTEPBBIO XKYPHAITY «BpeMs KOJNITIOOMHI a», MOM CTAXK
B KOMIIAHHUM COCTABJISJI BCETO Hepeto. Toraa nepeno
MHOU CTOSIA 324494 CHAYAIA OTIAJUTh paboTy BCEX
CTPYKTYPHBIX O PA3AEICHUMN, 4 [IOTOM YK 6paThCs
32 HOBBIE HATIPABJIEHM . 34 /1BA T'OJa HAII OU3HEC
OBLI IOJTHOCTBIO IEPEOPUEHTUPOBAH B CTOPOHY
BBICOKOTEXHOJIOTMYHOI'O CEPBUCA.

«Bpemsa koaTroouHra»: Feorpadus 6usHeca
pacuiupmuiaace?
Baaum MaxkaposB: Paciiypuiach, 1 3SHAYUTEIBHO.

«BpeMs KOJITIOOHMHTIA»: A KaK U/IET
TEXHOJIOTHYIECKOE pacuIupeHue?

Bagum MakapoB: MBI ITOJTHOCTBIO OCBOWUIN
CTaHJApTHBIE OINlEpaluy, 6€3 KOTOPbIX CEYac
HEBO3MOKHO OOOUTHUCH. DTO HOPMAJIN3A1I1sI 32004,
OCBOCHUE CKBAKMNHBI, (PPE3CPOBAHUE TIOPTOB.

Bce 3TO MBI BBITOTHSIEM HAapaBHEC C BEAYITNMU
KOMITAHUSAM.

«Bpems KOJXTIOOHHT2»: Y Bac BIeYaT/IIFON A I
onsIT pa6oTel B KPC, a Teneps yxe u
3HAYHUTEJIbHBIH — B KOJITIOOMHIOBBIX
TEXHOJOTHAX. MOKHO JIH COIIOCTABIATH 3TH
JABAa HAIIPABJICHHUA?

Bagum Makapos: V tanjiema KPC u KoITIOOUHT —

oosnpioe 6yaymee. Ho, K COKaJIEHUIO, KPU3UC,
KOTOPBIN YIAPUJI IO PBIHKY, HE JA€T CEPBUCHBIM
KOMITAHUSIM HOPMAJIbHO PA3BUBATHCSL. JIBa rosia
HA43a/1 Mbl IJIAHUPOBAJIH PsIJ] TEXHOJIOI'MYECKUX

i

e

-.‘“m__ Sy A T
SN A VW -

") ZA

PRACTICE

wE

KonTioOMHr ycnewHo peluaeT Tpu
3a/la4uM: TPAHCMOPTUPOBKA NHCTPYMEHTA
Ha 3abon, JoCcTaBKa XUAKOCTEN Ha
3abo 1 npoBeaeHNe onepaLmin no
BbI3OBY MPMTOKA U3 NlacTa METOAOM
KOMMNpeccupoBaHms.

and then turn to new areas. Throughout 2 years our
business was fully transformed into high-technical
service.

Coiled Tubing Times: Did you manage to
expand business footprint?

Vadim Makarov: Yes, it was expanded
significantly.

Coiled Tubing Times: What about
technological expansion?

Vadim Makarov: We fully developed standard
operations that are indispensible nowadays.
These operations include wellbore cleanout,
well stimulation and milling fracturing ports.

We perform these operations at the same level as
leading service providers.

Coiled Tubing Times: You have an
impressive working experience in well
workover, now you've gained a significant
experience in coiled tubing services. How
would you compare these two segments?
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IIPOCKTOB, B TOM YHUCJIC 6YpCHI/IC OGOKOBBIX CTBOJIOB C
IIOMOIIbIO KoJsrrrobunra. K COXAJICHUIO, HCKOTOPBIC
TCXHOJIOTHUHU ITOKA OTJIOKCHBI 1O JIYYITUX BPDCMCH.
Ho mb1 Bce PaBHO UACM BIICPECA, OCBANBACM HOBBIC
HAIIPABJICHUA U TCXHOJIOTHUH.

«Bpemsa koaTIOOHMHIa»: Kakue enre B Banmem
peruoHe u Booo1e B Poccuu BrICOKHE
TEXHOJIOTHH He()TerazoBoro cepBuca oyayT
0COOEHHO BOCTPEOOBAHEKI B O/IHKAMIIIHE
TOaBI?

Bagum Maxkapos: [Ipexe Bcero, 31o
MHOTOCTaAUUHBINA I'PTT, KOTOPHBIH yiKe cerndac
MPOU3BOAUTCA TIOBCEMECTHO, IOTOMY YTO 3TO
OJIHA U3 OCHOBHBIX OIlEPALUH, IIOCJIE KOTOPOU
MPOUCXOAUT 3HAYUTEIbHBIN IPUPOCT JOOBIYH.

«BpeMsa KOJITIOOHHTIa»: B Hammem
JKypHaJIe IIyOITHKOBAJICA MATEPHA OT
Banrei KOMIIAaHHMH, IT€ PACCKA3bIBAJIOCH,
9TO OT COPOCA MIAPOB U IMOCIETYIOUIETO
pa3oypuBaHusa Bel mepenniu K
IIOCJIEZOBATEIABHOMY OTKPBITHIO M 3AKPBITHIO
IIOPTOB C IOMOIIBIO KOTTIOOHHIOBOK
ycraHOBKH. Kak cerigyac pa3BuBa€eTCsA JAHHOE
HaIpaBJI€cHHE?

Bagum MakapoB: HaMu BBEITIOJTHEHO AT
CKBAKHH B [IepMCKOM pETrvoHE.

Anapert Kareros: [lTomumo MI'PIT, ogHa u3
NEPCHEKTUBHBIX TEXHOJIOTUH, HA MOU B3IVIA[l, — 3TO
reodusuka ¢ THKT. B HacTosee BpeMsa MHOTHUE
MECTOPOXKIACHHS HAXOOATCA HA TPEThEN-YETBEPTONU
CTAIUM PA3PAOOTKHU, U 3AKA3YHUKH 32[YMBIBAIOTCA O
TOM, YTOOBI 'PAMOTHO UX 9KCIUIYaTHPOBATD, 4 1A
3TOTO HEOOXOJUMBI PE3YIBTATHI T€EO(MPUINIECKUX
uccaeopaHuil. C ydeToM TOro, 4YTO CEHYaAC MHOT'O
CKBAKHH C TOPU3OHTAJIbHBIM IPOAOJIKEHUEM,
CPEACTBOM JJOCTABKHU I'eO(PU3NIECKUX ITPHOOPOB
MOJKET CJTY’KHUTDb TOJIBKO KOJITIOOUHT. B 3TOM
CETMEHTE HAIld KOMITAHUA MOXET IIPEJOCTABUTD
MOJIHBINA KOMIUIEKC paboT. [TapanienbHo ¢
reo(pU3nYEeCKUMHU UCCIEJOBAHUAMU MBI MOKEM
POBOAUTH KOMIIPECCHUPOBAHUE CKBAKUH, TO €CTh
pemunTh TE 331a4u, KoTopble HU KPC, HU reodusnka
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Vadim Makarov: Workover and coiled tubing
integration opens up great opportunities. But
unfortunately, crisis that struck the market doesn't
provide comfortable conditions for service
companies to develop. Two years ago we were
designing several technological projects including
sidetracking using coiled tubing. Unfortunately,
some technologies are postponed till better days.
However we make progress and explore new
business areas and technologies.

KonTiobuHroeoe bypeHue — o4eHb
nepcrnekTUBHas 1 BOocTpeboBaHHas
TeXHOoNOorus.

Coiled Tubing Times: What other oil and gas
services technologies will be in high demand
in your region and Russia in the coming
years?

Vadim Makarov: In the first place, that will be
a multistage fracturing which is performed globally
because this is one of the basic operations for
significant production enhancement.

Coiled Tubing Times: Our journal published
a paper from your company about new
technology of opening and closing fracturing
ports with coiled tubing instead of dropping
and milling balls. What can you say about this
technology?

Vadim Makarov: We carried out this operation
on 5 wells in Perm region.

Andrey Kategov: Apart from multistage
fracturing, another promising technology is
coiled-tubing-conveyed logging. At present time
many fields are at the 3™ or the 4th development
stage. That is why logging results are important for
customers in order to develop these fields correctly.
Considering that now many wells are horizontal, the



B OT/ICJIBHOCTHU PEMIHNTD HE CIIOCOOHBL [103TOMY;,
A AyMalo, OyayIee — 32 KONTIOOMHIOM.

Bagum Makapos: Kpome MI'PIT, pazbypuBaHus,
OTKPBIBAHMS/3aKPBIBAHUS TOPTOB, 6E3YCIOBHO,
O4YEHb BOCTPEOOBAHA IreO(PU3NKA, IOCKOJIBKY
OHA4 JIA€T JOCTOBEPHYIO HH(POPMALUIO. PaboTa
KOJNTIOOMHI'A COBMECTHO C F€O(PU3UIECKUMHU
HCCICOOBAHUAMM CKBAKHNH ABJISACTCA Hauboee
BBICOKOTCXHOJJIOTMYHBIM CEPBHCOM B IICPCYHEC
MPEIATrAEMBIX YCIIYT.

Janwnaa 'avigapsxku: HaM O4eHb UHTEPECHO
pabortars ¢ C3AO «<HOBHUHKA». DTA KOMIIAHUS
O4YEHBb OBICTPO UAET BIiEpeE. [IpUATHO O6IATHCA
C KOHCTPYKTOPAMH, KOTOPBIE MTHOBEHHO
MMO/IXBATHIBAIOT K HAYNMHAIOT PA3BUBATBH JTIO6YIO
HAITy UJCIO MU TEXHOJOTNYECKOE HAIIPABJICHHUE.
O4eHb IIOAOTBOPHO UAET OOIIEHUE: BOIIPOC —
OTBET, BOIIPOC — OTBET... By/IeM BBICTYTIaTh
COBMECTHO IO PA3JTUYHBIM IIPOEKTAM. BmMecTe MBI
CMO’KEM JIOCTHYb XOPOIINX PE3YJIBTATOB.

Anaper Kareros: KOnTIOOUHT yCIIENTHO PENIAET
TPHU 32/1a91: TPAHCIIOPTHUPOBKA MHCTPYMEHTA
Ha 32601, JOCTABKA *KUAKOCTEH HA 3A00H1 1
ITPOBE/ICHUE OIIEPAITHI 1O BEI30BY TPUTOKA M3
MJI1ACTA METOAOM KOMIIPECCUPOBAHMUA.

«BpeMsa KOJATIOOHMHTIa»: B Hanrem pa3rosope
YHIOMHHAJIOCH KOJITIOOHHI'OBOE OypeHHe.

Kak MO>KHO OL€EHHUTD IIE€PCIIEKTHBEI 3TOH
TE€XHOJOIHH?

Januna lamnmgapsku: Yxe CynecTByeT
aBTOHOMHBIN KoMILIekc ¢ THKT nuamerpom 50,8
MM,

Pa3paboTaH CIENAJIbHbIN TEXHOJIOIMYECKUH
pErNaMeHT, UHCTPYKIIUHU ITO OypeHuIo. [TonydaeTcsa
6osbII0E OypeHue: 320y prUBAIOT OOKOBOI CTBOJI,
O6CAXXKMBAIOT 3TOT YUYACTOK, U Aanbiie Ha THKT

C 3200MHBIM JIBUT'ATEJIEM U IOJIOTOM OYPUTCSI
YIJIMHEHHE, OT KOTOPOI'O IOTOM HUJIET OTBETBJIEHUE.
Ho uT068I TaKOE OypEHUE IPOU3BOAUTD, HYKHO
UMETD KOJIJIEKTOPBI COOTBETCTBYIOMIEN MOIITHOCTHA
U INIPOTAKEHHOCTHU. «BenopycHEPTh> TOXKE AKTUBHO
OypPUT C KOJITIOOUHI'OM C [IOMOIIBIO CUCTEMBI
HAaIIPaBJIECHHOI'O OypEeHUs, Pa3pA0OTAHHOM

C3A0 «HoBuHKa». KONTIOGMHIOBOE OypEHUE —
OYEHD MIEPCIIEKTUBHAA U BOCTPEOOBAHHAA
TEXHOJIOT' UL

Bagum MakapoB: Mbl pACCMATPUBAJIU IIPOEKT
HAIPaBJICHHOI'O KOJITIOOUHI'OBOT'O OYPEHU S
B 2014 rony, 1o kpusnuca. OHa U3 IPUIHH, I10
KOTOPOIH 3TA TEXHOJIOTUS Y HAC CEHYAC OTIOXKEHA, —
HECTAOMJIbHAS CUTYAIUsI B 3KOHOMUYECKOM IJIAHE.

«Bpemsa KoaxTIoonHra»: Kakue maru Bama
KOMIIAaHHMA NIPEJNPHHHUMAET K COKPAIECHHUIO
OIIEPAIHOHHBIX 3ATPAT?

PAHT-M10
RANT-M10

PRACTICE

only way to convey logging tools to the bottomhole
is using coiled tubing. In this segment our company
provides full range of services. Along with logging
we can perform well compression. That means we
can solve the tasks that no workover, nor logging
can handle. That is why I think that the future
belongs to coiled tubing.

Vadim Makarov: No doubt, apart from
multistage fracturing, milling and opening/
closing fracturing ports, logging is a high-
demand technology because it provides reliable
information. Now, coiled tubing in conjunction
with logging is the most high-technical service in
the range of available services.

Danila Gaidarji: It is very interesting to work
with Novinka CJSC. This company makes a great
progress. It is pleasant to communicate with
designers that immediately catch any
our idea and start developing any technology.

The communication is very efficient: question —
answer,question — answer. We will present our
joint projects. Together we can achieve great
results.

Andrey Kategov: Coiled tubing performs
effectively three tasks: conveying tools to the
bottomhole, transporting fluids to the bottomhole,
inflow stimulation by compression method.

Coiled Tubing Times: Coiled tubing drilling
was mentioned during our speech. How can
you evaluate perspectives of this technology?

Danila Gaidarji: Autonomous unit with coiled
tubing string with 50.8 mm diameter has already
been developed as well as special operating
procedures and drilling instructions. Thus, we
have a standard drilling; first, sidetrack is drilled
and cased off, then the wellbore is lengthened by
drilling with coiled tubing, bottomhole motor and a
bit, after that another sidetrack is drilled. But coiled
tubing drilling can be performed effectively only
in reservoirs with certain thickness and extension.
Belorusneft also performs coiled tubing drilling
by using directional drilling system developed by
Novinka CJSC. Coiled tubing drilling is a promising
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Baaum Maxkapos: [IoMHuMO BCEro npodero,
MBI O6Y‘~II/IIII/I CBOMX CBAPIIHUKOB TCXHOJIOTUAM
CBAPKH, KOTZA YAAIAETCSA OTPAOOTAHHBIN yUaCTOK
TPyOBL, 4 HENOBPEXKACHHDBIE YUACTKH COETUHAIOTCS
U [IPOJOJIKAIOT UCTIONB30BATHCA. B HacTOdImEee
BpeMsI IPEJJIATAEM CBOH YCIIYT'H TIO PEMOHTY TPYOBI
CCPBHUCHBIM KOMITAHUAM.

«Bpemsa koaTro0nHIa»: Kak Bam BugnTCA
Oyayuniee BFICOKOTEXHOJOTHIHOT'O
HedTEerazosoro cepsuca?

Jannaa avigapsxkm: Pazsutue
BBICOKOTEXHOJIOTHYHOTI'O CEPBUCA C IPUMEHEHHUEM
KONTIOOMHIOBBIX YCTAHOBOK — 3TO U €CTb OYAYIIEE.
DTOT CETMEHT UAET BIIEPE] CEMUMUIBHBIMUA
maraMu. PasBuBaloTCS U BHEJPSAIOTCS BCE HOBBIE
TexHosoruu. Ha Bcem (boHiE CKBA’KHUH, KOTOPBIH
B HACTOSIIIIEE BPEMS OYPUTCA, IPUMEHSAETCS
MHoOroctaguiHbi I'PIT. [TosBiseTcs Bce 60bIIe
CKB4’KHH, B KOTOPBIX C IOMOIIIBIO THOKOU TPYObI
MOZKHO IIPOBOAUTD ONEPALINHU IO (PPEZEPOBAHUIO,
BBIMBIBY IIPONITAHTA ¥ OCBOEHHUIO. M B cTapoM
(oH/JIe BCe 6OJIBbIIE YCUINH UIET HA NOAJCPXKAHNE
0OBIYH, HA OYpEHNE OOKOBBIX 'OPU30OHTAJIBHBIX
Y4aCTKOB CTBOJIOB. TaM TOXKE NPUMEHAIOTCA
T'PIT 1 MT'PIT 1 BCA TEXHOJIOIMYECKAS JIMHEMKA —
reo(pU3nYeCKHE UCCIEOBAHNA GOKOBBIX CTBOJIOB
CKBa’KHMH, OCBOEHHE U T.IL. fl yBEepEH, 4TO byayiiee
WMEHHO 32 BBICOKOTEXHOJIOTMYHBIM CEPBHUCOM.

Anaapei Kareros: JJonojHUTEIbHO HEOOXOIUMO
OTMETHUTS €IIIE, YTO BBICOKOTEXHOJIOI'MYHBINA
CEPBUC JUISL CBOETO PA3BUTHA TPEOYET 6ObIIE
WHBECTULIMI. byieM HaZ1€ATbCA, YTO KOMIIAHUU-
334KA34YUKH — KAK POCCHUICKHE, TAK U U3 CTPAH
ONMMKHETO 3aPYOEXKbs — HAYHYT UHBECTUPOBATD B
HOBBIE TEXHOJIOTUYECKHUE IIPOEKTHI U PEMIEHUSL.

Baagum Maxapos: [1o/1b3ysCh ciry4daeM, XOTEIOCh
OBbI ITO3/IPABUTD BCEX PA6GOTHUKOB HE(PTETA30BOM
OTPACIH C TPOPECCUOHATBHBIM ITPA3JJHUKOM —
JHeM pabOTHUKOB HE(PTAHOM U IA30BOH
MIPOMBIIIJIEHHOCTH, TTOXKEJIATh BCEM OT'POMHBIX
YCIIEXOB B BBICOKHX TEXHOJIOI'UAX HEPTETA30BOTO
cepsucal Mupa, U300UJIHs, CHACThS U 3J0POBbS BAM
U BallIUM OJIU3KUM!

«BpeMs KOATIOOHHTA»: [I03BOIBTE 1
BaC, JOPOTHE KOJIETH, ITO3PABHTH C
npodecCHOHATHHBIM NPA3THUKOM! YCIIEXOB
BaM B HAIlIeM O01IeM jeJe!

Besa 6eceny l'anmaa AXOHTOBA, <BpeMs KOJITIOOHHTA>

technology that is in high demand now.

Vadim Makarov: We considered coiled tubing
drilling project in 2014 before the crisis struck the
market. One of the reasons why this technology is
postponed - non-stable economic situation.

Coiled Tubing Times: What steps does your
Company take to reduce operational costs?

Vadim Makarov: Among other things our
welders completed training courses on welding
technologies. Worn-out coiled tubing section is
removed; undamaged sections are connected and
put back into operation. At present time we provide
coiled tubing welding to service companies.

Coiled Tubing Times: How do you see the
future of high-tech oil and gas service?

Danila Gaidarji: The future is in the
development of high-tech service with coiled
tubing units. This segment makes a great progress.
More new technologies are being developed and
implemented. At present time multistage fracturing
is performed in all wells that were drilled. There is
an increase in the number of wells in which milling,
proppant cleanout and stimulation operations
can be performed using coiled tubing. There is
also an increase in the number of operations on
production maintenance and sidetracking in
mature wells. These wells are also treated with
hydraulic fracturing, multistage fracturing and all
product line — logging in sidetracks, stimulation
and so on. I'm sure that the future belongs to high-
tech services.

Andrey Kategov: In addition it should be noted
that high-tech service requires more investments
for development. We hope that customers from
Russia and post-Soviet countries will invest in new
technologies.

Vadim Makarov: Let me take this opportunity
to congratulate all employees of the oil and gas
industry on the professional holiday — Oil and Gas
Industry Workers Day. I wish you great success in oil
and gas service technologies! I with you and your
loved ones peace, abundance, happiness and helth!

Coiled Tubing Times: Let us also
congratulate you, dear colleges, on the
professional holiday! We wish you success in
achieving our common goal!

Interviewer - Galina Yakhontova, Coiled Tubing Times

He 3a6yabTe othopMUTbh NOANMCKY HA XYPHan
«Bpemsa konTioGuHra»!

86 Neo 3 (057) CensiGps, September 2016




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

CEPBYIC KONTIOSUHIOB0r0 OS0PYOBAH]
TEMNEPL EUE NOCTYTHEE

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

OcHoBHbIe Halwm ycnyru 3To:
* [apaHTUHOE W NnocnerapaHTMHOE 00CHyKMBaHUE
obopyaoeaHus npouseoactea C3A0 «duamatuy;

* [lpoBeeHne nycko-Hanago4Hblx pabot u obyyeHve
CReumanucToB 3aKazumka;

* [poseaexme paboT no kanuTansHoOMy PEMOHTY 1
MoaepHU3aLun 0bopyaoBaHua;

* [NocTaeka HeamydToBoi ANMHHOMEPHOM TPYOLI;

* [NocTaska OpurMHanbHbIX 3anacHbIX YacTen, MMNOPTHOM
KOMNNEKTaLuW 1 pacXoaHbIX MaTepuanos Ans
KONTOBWHIOBOr0, HarHeTaTeNbHOro U a30THOTO
obopynosaHus, a Tawke obopyaosaHus ans PT1,

C pernoHankHoro cknaga s r. Cypryr.

MbI roToBbI OpraHn3oBaTh
AOCTaBKY KOMNAEKTaLum co
cknaga B nwboe yaobHoe ans
Bac mecTo B KpaTyanwme Cpoku!

WwwlmaShOEI.ru Poccus, 119017, r. Mockea

Nepkesckun nep., 4. 5, cTp. 1, odwnc 224
OTOEN NPOOAMX Ten.+375 (29) 664-74-04
+7 (916) 965-81-01
CKNAQL & r. CypryT E-mail: sales@mashoil.ru
yn. Bypoeas, a. 6, 1 at. OTOEN CEPBWUCA Ten. +375 (44) 775-06-75

Ten. +7 (922) 256-59-89 +7 (987) 478-42-26
KonecHuk AnekcaHgp E-mail: dmitriy.klimovichi@mashoil.ru
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3.P. CYJITAHOB, I1aBHBIM HCIIOTHUTEXBHBIH gupekTop KTIB Holding
A.B. IVIKO, reHepaabHbIH JUpEeKTOP OO0 POk MHKHHHPUHT CepBHCE3»
M.I. PATUMOB, rnaBHbIi HHKeHep O00 «Poxk HH>kHHHPHHT CepBHCE3»
M.A. CEMJIOB, BHIIE-IPE3HIECHT IO pa3BuThIo 6u3Heca KTIB Holding

Mot npooonxcaem nyOaUKauUI0 Mamepuana, npeocmasnennozo komnarnuetl «Pox Hricunupure Cepeuces» 6 gpopme
N0Ce008AMENBHOLL NPpe3eHmauit C1atidos. [IocKobgy caatidos OK0n0 mpex ComeH, Mamepuaivt NYOIUKYOmcs 8
meuerue 200a 8 HembiPex HOMePax Jyprara Bpemsa xormiodunea. Bbems I'Pl». IIpednazaem 8auiemy 8HUMANHUIO
mpemuro uacmo npezenmayuut. Ilepswie 08e uacmu Obliu 0nyOaUKO8aAHbL 8 HoMePax 55 u 56 Haulezo HCypHaa.

149 Hepeuuc nponnaxTa 150 Yucno PedHongca gnAa pacuyera

npenensHOW CKOPOCTH OCegaHMA YacTul,
+ OCHOBHbIe Yp-HHA OcegaHna nponnaKTa

BHYTPM TPELMHbI * Yucno Peinongca, Ng
N, =2
¢, - 42p)) 8 u :
Py v N, <0.1 C,:E yr=w
Cp, = KoM, YETEHENNR Ny 184
£ = yexopenieceododnosonadentn 2N, <500 C,= 18,::
n‘, = duanempuacmuy Ny
V, = MPeOeIHaT CKOPOCII-OCEaHILTIAaCTIII . 0072p, - p,) gd:“
£, = YOCTBHAR MaCcanponnaNma ! T ut
pf=momnocmadumaa S00< N, <200000 C,=044

151 152
anﬂEﬂbHﬂﬂ CHOPOCTE OCedaHuA YacTul necka
' e MepemelweHne nponnaxTa
J/,.:/"" * _we | no TpeuuHe
: _. e

S BuicoKoBA3ZKHE MNUOKOCTH

1000 cp MNponnaHT NepeHOCHT NG

~ - TReWHHE XnaKecTe. Mo wepe
HHEHALTRALHH EAGHOCTH
KOHUSHTPALWA NPOMANTS
NOCTENEHHO PACTET

- _________.'ul_.e.______
i
H

*__________
%
%
1 ...".
10} 20 mesh sand

153  nepemewenne nponnauTa 154  npepemewenme nponnanTa
no TpewuHe no TpewuHe
BhicoKoBA3KHE HHOKOCTH HuskoBAsKHE HHUOKOCTH
NPONNAHT CCHOANT B HHEHDA 48CTH
HTorosan NpoEaaMMoETs TRRUHHEL. NOCTENeHHE $0PMBEYETER
TPEL MM JABHCHT OT o NPONNAHTAE & 048Hb BICOXOR
HEMANE MO KOHLEHTRALMA NPOBOAHMOETRIG,
NPCANAHTA, WARMHB
TREUMHE W P HNETRALMNN KeHUEHTRALMA NPoNNaHTE,
HAXGAMETOCN BO BIBSUMHHOM
COCTOMHMM, NOCTENSHHD pacTeT
M3 PUNLTRALMMA.
TMooTensHAD PACTYURER EONUSHTDALMA NPONNasTs ol
npoanasTa
NPONNANT NEPEHOCUTCA HA BoNbLWOoE PACCTORHME KoHedHan zaKpenneHHan ANMHa TREWHHLI MeHbLLe,
OT CTEONA CHEANMMHEI BRINOA MHAKOCTLI0 ECNH HCNONLIYETCA HUZKOBAZKAWA caniong
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155  nepemewenue nponnanta

no TpelwuHe

HU3KOBAZKHE MHAKOCTH

MTOroBan NPCEOOMMOCTE TREWHHE JABHCHT
T LMPHHE! TRELMHE] M PAIMERE JSPEH NPONNAHT

KoHeuHan 3akpennedHan ANMHa TpelHbl MeHble,
BCNH HCNONbLIYETCA HHIKOBAZKWA chniona,
HO NPOEOAWMOCTE NPH 3TOM Bhilue

157
HanpsikeHue CMbIKaHUA TPeLWMWHbI

HanpsixeHue CMbIKaHUA —
3TO Harpy3ka, KOTOpYH nnacT
OKa3bIBaeT Ha NPONNaHT

O.=0 i, — Pus

HanpaxeHue cMbIKAHWA PacTeT ¢ MyGSHHORA
W genpeccueil B nnacre.

Ko HTE N D orm T, dreridl

MipOBDIMMOCTI TROEI! OT KOMERHTRALHNA ARONNENT
20040 Carboprop™
=

156

NPONNaHThl, MCNONb3YEMBIE B OTPACHM

+ MNpupogHbid necok, (] = 2.65
= [on#eH oTE&4aTk onpefeneéHHeIM TpeGoBaHuAM:
rPaHYNOMETPHUYECKHM, NO NPOMHOCTH,
no NPUMECAM M MO OKPYIMOCTH.
+ CmononokpbiTblid necok (] =2.57-2.61
+ MckyccTEEHHBIE NPONNAHTEI
= Super Prop® (BoIicoKoNpoUvHbBIA cneYyeHHbIA
Gokeur, (] = 3.55-3.73)
= Interprop™ , Carboprop™ (CneyeHHLIA GoKCHT
cpeaHeR npovHocTy, ( =3.13)

TEOPHA

= Z-Prop 126 (Umpronwia oxkcua), = 347

158
MpoBOAMMOCTL TPELWMHbI

* NpoBOAMMOCTE TPeLHUHLI —
3TO Npou3BefeHue WHPHUHBI
Ha npoHuuyaemocTs (k.z),
u3mepaerca B MI.¢T

* MpoBOANMOCTL TPELWMHEI 3aBUCHUT
OT HaNpPAXeHWUA CMbIKAHUA,
KOn-gBa NponnaHyTa B TpewuHe
M ero Tuna (Npo4YHOCTH)

MpoBaEREOETS TRE U EHE 0T ECHUBHTRALAMN NPoNNkHTE
1620 Carbolite™
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NpoRMMeETE TROEMEL PIXHE THNOR NROARAHTA
2040 mesh size

TEOPHA

0 3, on ] Lt L WOE L 14,000
Homproamine cunsares, psl

165

%ﬁuﬁmﬂa, HeoBXoAuUMbIE XXUOKOCTH
paspbiBa

XXuakocTu paspbiBa *  Huaxue rnapaBnuueckue NOTEPH NPH 3aKauKe

B CTEON CEBIXHHE
+  COXpaHeHMe BAZKOCTH HE MOMEHT NONASAHHA B TRELWHY
- [OnA co30aHMA WHPHHL TREWHHEI
[ = lnpisa TREUHHE NPAMD NPONOPLKOHLIRHE ERIKOCTH
*+ PU3nYecKne CBOUCTBA *HOKOCTH
- [Onm nepeHoci NponnanTa ryBoKo B TREWMHY
FeTOHMMBOCTE

+ XMMHUYECKHUe CBOMUCTBA C T Pappeneitzr

* MNocne abpab

T : NPSEPEILATRCE B HAIEORRIKYH,
HTOS £8 MOKHC BRaa nnuwm Tl OOEIEHOD T
» Tun u o6nacTb NpUMeHeHUs T s oo TR oSy A B
< FIpHE B h ORI AT [Ty [P LA PO TIHT ST TRt il 7y Tl
— Bpown
* MHANDCTE HOMERE COXPANATE MEOGOMUYS NEINOCTL Wl BOEL
nporrEeHne chpaforan

167 168

CeoncTEa, Heobxogumbsie
MWAKOCTH paspbiBa Tunbl XMAKOCTEN paspbiBa

+ YETOHMMBOCTE
- K cmn
. .&.r:mn. e A o RO IREOTHG TEER R AEROC TR - H ﬁ
g P s GERAE TR, [0 RLrcinn S0 i SARNIA, a BonH’u D'CHOBJE
AN TO. HBGOGH, Eﬂmc!!lml“!ﬂﬁmul‘
= K TanshEpar

* Bee.m.p.‘;mpmmu wama»1elm:mm:nmmmm_rr1m - CaMble pacnpOCTpaHEHHbIE

“Nuuﬂ“umlmrﬁ‘:mmﬂ. l:.-r.r.i.c.\;:x HHHTMT\I\IMNTW-I -
il ISSERE THPO RS L
AR s Lot * Ha HedpTAHOM OCHOBE
= HMuOroCTs ST T r.nuwcruul

. lenl.l.uoi.umwﬁ ﬂm . HEHH
= Bt o o ] L
BT s mation yTodh 5
mﬂ AETATONHD [RITTL L4 HE NPENATETHOBATE — Nz H_‘n" Cuz
TEOC
B T e i V. ool + OMYNLCUK

NP [Hod 7 G SO TOHTHESGE T3 H el THG GIHE AR T R 1Ay s 30nas =or TR
*  IHOHOMWYHOCTE

169 170

TpaauuMOHHbIE XXUAKOCTH pa3pbiBa

Ha BOOHOW OCHOBE PacnpocTpaHeHHbIEe ¥WOKOCTH pazpeiea
Ha BOOHOW OCHOBE
+ lyap
— JKOHOMMYHBIRA
— HebonklWwoi ocTaToYHbIA 00bem
— MegnedHana rmapatauma
+ HPG (rugpokcunponun ryap) u
+ CMHPG (kapBoKCHMMETHIMPOKCHNPONKA ryap)
— MeHblWe ocTaTouHBIA 00BeM
— BhlcTpee rmapaTtaumsa
= Bbllwe BAZKOCTE
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PacnpocTpaHeHHLIe NPHCAgRK ANA XMOKOCTeR paspLiza

Npscanka KeHUSHTRALUKA Uene
ran. une guT aoban. 8
1000 ran. YHEToH =-TH
Bucigg 0.1 = 1.3 ran, Mp: WTh P pYLLE
T SN 10 =50 gpwr CHIS AT GrNeTRBLAH T BAIPRE
B asse (PN
DRy e ATOR 0.1 =10 gt O Py
BRIEDGTIA WHARGCTH
NOHHIFTRNN TEEHHA 0.10- 1.0 ran. CHIEHTE MMADABNHMEGENE RGTENN B CTBON
COBMRAHE MDA 3A e
MABw 005- 10 CHIEATS - PASSTRRAT.

neHoofpaIceaTe s 1= 10 ran.

173

MeHbI

+ OnepupyloT NOHATHEM KKa4ECTBO NeHbIM

KavyecTEo NeHel = ofkem raza/obsem MUOKOCTH

EBeipaxaerca B npoueHTax (%)
PacnpocTtpas. 3Havyenua 65-80%

L MeHbl

. I'quuyumru

38 e "4““'- r DE‘I"H'I'I;M WHEEOTTH B TRELIHHE,
CET lmmn [ ofierim
=  NOpOUWHA NEpEHGTMAR NRONNANTS

— Bofibussn TeknspaTYDHAR YETORHEDOTE

*  HegocTaTiM
= Mponnadt nepsRoouitca miaKoR d:uuu. nu:n:nur ApHECOHTER oBRogHTRER
MEHbUHA KOHLEHTRLER A Ml a8 AR Hil TET W i
ofipafioras

— Hafpowbsscne TpalyeTon gosTyn & Ny wnm C0y

= TpaSyaTeR CNalHARLHES HASBEHCD ObapyYIoRAHRE

— [Eofi HAIKEN ANCTHGTE OJHENGAT, ST0 MMEIOCTETHYCKOR GaRMSHES
Hilioh, & YCTHABOR QARAIHNE Bl

— DnacHLI: TReOYIOT BLICORSHEANWPHUWPOEAHHOMD NOpCoHANE
HCTROME HOPMIATHEOE TEXHHAKR MHCHOCTH

= fponnaiT NoAasTCR NOCHER0THOM MARKGR dalul, NOITOMY &g
EOHLGHTDALAR HR¥e, i npd crargapTon ofpaforoe

177
3Jrans! FPMN

* enk ¢ NnponnaHToMm

+ HauynHawT ¢ HeBonbWoR KoHUeHTPpaUMK
nponnadTa M 3aTeM NocTenaHHo ee

YBENnHMYUBarHT
|
Bpam Bpeun

172

TEOPHA

Oesmynsratopsl #UMOKOCTER paszpeiga

OB 3symLrETn Teaan. [asnams, *F EOMASEHTARHE
BupuigeT 80- 200 Fdactimnm JeiuyinaToE
OfpaH. NG YE-HIG pH — Hioee 10
Aamancypoainmpd SHpuanT 80 - 200 DTS BOnee Bhd.
EOHUHTDAUMA AN yoEop, PRIDYW
whﬂl‘ul:allrﬂl 120 - 200 dmosoune. BucTpo palioTacT
R BB TRATER.
Whﬂw T0- 120 e Paunep. o B ypofses pH
120 - 200 DoryeTrsa Bonss Bwc. EOHUSHTE.

Encasieunepan ochatana 200- 325

UG, MeHbl

« Monynapxel gana MNPMN B nnactax
C HU3KOW NPOHULAEMOCTEID

« Nea pacnpocTpaHeHHbLIX THRA

= MeHe! Ha Ny

* N ¥ ofiki4HO NOCTABNAETCA B HHAOKCM COCTORHHW
- MeHbl Ha CO,

+ HuaxMi yporeHs pH

+ GOy NOCTABNARETCA B MHAKOM COCTORMMM

+ Bonee BLICOKAA NNOTHOCTE M, CODTEBETCTBEHHD,
AABNEHWE HA NOBERPXHOCTH

176
Jranel M'PN

* (MpoMbIBOYHAA MHMAKOCTE
- DuMCTES NephopaUMOHHLIX OTBEPCTHIA

W NogroToBKEa K IAKaI4Ke
= Moaywka
- BR3kan ANA COIMAHWA WHPHHBI TREWHHBI,

CHHHEHHA PHNBTPALWA W OXNAE0SHWA MNACTa Nepen
FagayKoA rensa c I'Illﬂi'll'lalll"l'ﬂll
* Mpoaaeka
= ¥MuaEocTs Be3 nponnaHTa
* ¥paEHOBMUDHHAR NPOA3BKS
= Ofsemom HET aa nepiopsgis
+ Hegonpogaasa
MeHpie ofuesa HET

+ Mepenpogagra
= Hyao Ans rapaHTIe, 9To B HET #é ocTanots necka

178
PacueTt paBneHua o6paboTkn

P,= pasn. oGpaomii

HE NOBSPXHSCTH

APy, = FHAPOCTATHHEEKMEA

HANOP WMGKDCTH B HKT

APy= rMOpABNMYECKNE NOTEPH

H3-3d NoTORA B TRYGE

AP FRADABNHYECKHE NOTEPH
NPW NPOXSAEHAN NEpdopaumi

Fy= DABNSHWE PAIEWTHA TPOWHHE

Pz myp+ APy

APy rAQpaRAMYEcEe NoTepH

B TRMHE

Pe= P+ APy # APgy- APy
ol, BEE BABNEHHA JAERCAT

Kpowe
O THRA KUAKOCTH PAIPEIBE
HpacEona NpH ISEIYER.
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TEOPHA

179
Mapaenuyeckue NoTepu Npu

NPOXoXaeHUK neppopaumoHHBIX
OTBEPCTHN

0'p
n’DP'C :

AP, = zudpasn.nomepu & nepopayun x, psi
C = koagp meppopayuii (o6uno 0.6—1.0)

AP, =0.2369

D, = duavemp nepopait ,dofime

1 = koawvecmeo nepdopaiii
£ = nromHochs guouda

MMApaBENHYECKUE NOTEP OT Pacxoga
MoHWSHTEN R TREHAR ol

181

183

Br#AHKE NOHAIHTENER TREHHA HA
paanenwe; HET aramerposm 2 7/87

185 [OaHHble, HeobxoauMbie

ana npoekra PN

» CeOWRCTES NNacTa

= MpEoHEEARMOCTE W ROPRCTOCTD
Meoanwiscrise caonciom |E o m)
Mo MBI NPOEYETHRIE0A TonyiE
BoicoTa TRemMEHE
Jafoinan TEMNSMTYRA M SARNCHAR
BAIEOCTE M GRHAEE MG TS MM TH
[ HAR[ B ARacTe
HeTosmion aanssi: FWC, dui-Kuu. necnagonamim, MM, mues-rPN
WA NpeqUetTEYUAe PaioTh Ha TOM X8 u-p
= OaHHE O CHEIRHHE

— Tenopasmep i PRt Te obcagson Kofiomnbl
Homaue T, Mec W pasuep nopd
CrpasiAuR IR RO YEThaROMY S RMNHRH
KonuysoTe0 HHTEpSANDE, Ha KoTopedx SyneT nposogwTeos PPN

=

MCTOMHHK OBHHBLC NPEAOCTARNASTCA mﬂllﬂﬂ-mmpﬂll
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MAApaRNUYECKHE NOTERW OT PACKHOSE
NpecHas Boga

LA UF O

i
.
D-ETW LAt
T

182

MMgpagnu4eckHe NOTEPK 0T PICKOdA
NonwanTens TpEann B

184
Mmapaenuyeckas MOWHOCTL

B NowaguHbLIX cunax

*PaccuutkiBatoT P, ANA BLIDpaHHOW XHUOKOCTH

aaiglphlsa M pacxoga, q, a TalKke THNOpasMepa
loBcan. KonoHHLI

P, ¥ q npegonpenennloT, Kakan

rHapaBnuyeckan MOWHOCTE B N. €.

notpebyerca gnsa AaHHoOW oBpaboTkK

HHP=0.0245.q. P,

Ecnu pacuetHana HHP Gonble umeloweincs,

TO MHAKOCTE pa3pbiBa M pacxopg cnegyet

nepecMoTpeTh, YToOLI OCTaBaTLCA B Npeasnax

OONYCTHMONW MOWHOCTH

186

JlaHHkle, HeoBXxoanMMbIe
anA npoekra NP

*  [aHHee 0 WMOQHOCTH padpsiBa (ONPeaenAKTCA B NAGOPATOPHNA)
= BRIKGCTE NpM 3aB0MN0H TEMNePaTYRE (MM 1’ | K NS HEHEIOTOHOBCIHE
Wliﬁr
= NXAHMIM CLARIHIR
+ CLINBATENS CTMREHHOM QEACTERR
= Tuncousarsan
- Bp Hauana e
by ¥

+ TPaAHUMOHH BN CLMBATEN b
- Ten

= HyBCTRRTAMEAOCTE KCImANY

— MezaHAm PAIPYLDEH N
+ Mp@cag
+ DHATABGH THMNSDATYR
+ MInsHEHRRE BAIKOCTH DA EYIEHHOA KHAKOCTH ApA S0ANOH TEMNepaTYDE

= FMagpasnwsscewe NoTeps NpM noToxe no TpyGam grm FPN
HEToMHHE BakHbI: NPAOCTABNASTCA COPEMCHOR KOMNAHWEA




187 188
JaHHble, HeoBXxoauMbIe HaHHble, HeobXoauMbIe
ans npoekta PN ansa npoekrta PN
KosdpuuneHT GunuTpyeMocTH .
- pltﬂa::-::ﬂ“m :In;l:tl.l':?““ s aflpu:l.;u upuaenpﬂl:uwuu . Mecmue BO3MOMHOCTH
s <miern f_“_“",w.m““ it gsitalon. ! = Mpw onepauMax Ha Wenkohe orpaHiYeHHem
— IAYACTYHD ABNASTCA pazMmep nnartopMisl
MeTounn ansHp: CEPEHCHAR KOMNAHNA, 0A0PaTOR, KOHEYIBIAHT WNH CyOoHa, JOCTYNHAA MOLWHOCTE, THNLI
* ThNl W pAIMER PICKTHHHBMOLLEND ArEHTA oBopyaoBaHHA W T.0. CReayeT yYUThIBaTL

= FPEyNOMATEHSSOKKA 8ISEMAI MPORNanTa

e OMTHMKHAALMH OTepaLMu.
= Hmf;, “;ﬂ. - it i ot = Mpw NpoekTHPOBAHWA ONepaLMi Ha MaTepHKe
= THAPARMASERER MOEHOCTE B M6 00BIMHO MCXOAAT M2 PEANWCTUMHOMD YAYyYlWeHWA
- MagtHsofsHO LIAReHHS
x PR s S i NPoOYKTHEBHOCTH CHKBAXWH M CHUXEHWA 3aTpar.
- CWcTess caewmBasan = ONkIT ABNAETCA KNKYEBLIM (hakTopom
MeTounne QoRHBIK: CEPBMCHAR KOMNAHWA mn npﬂuﬂmﬁ p'EI.I.'IEHHH,

189 HaHHLIe, HEODXOAUMEIE 190
Ana npoekta PN Tunel PN

+ OcHoBHo# uensto NP aensaerca .
yBenWyeHne aoGbluM. Cnegyet * Frac & pack (Pl ¢ yctaHOBKOW
ONTUMHUIHPOBATL NPOAYKTHBHOCTE! ceTtyaToro ¢hunsTpa)

« Bygsre peanuctamu. MNpoekT qonweH BbiTh _ =
BhINONHAMBIM! Onepaumm cpeaHero o06bema c BEICOKOR

. K b Kay PeaynbTatsl onepaLmm KOHLEHTpaUMel nponnaiTa
3aBMCAT OT TOTO, YTO CABNaHO, a He OT Toro, — B OCHOBHOM NpUMEHAETCA B NnacTax
YTO 3annNaHupoBaHo. C BLICOKOW NPOHULIAEMOCTEID

+ Cnegyet aHanWaupoBaTe kamayw obpaborky _
& T, YTOGk) CRERYIONEAR PACOTA NPONIANA Mo3eonseT oTCPOYUTE NECKoNpPOoABNeHUA
nyvwe.

191 192
Tune! F'PN

+ OBpatoTiM B YCNOBWAX
YacTHYHOTD BCKPLITHA
— MogxoAAT ANA CO3RAHAA
TR2LWHH 0 QHOBREMEHHD B
HECKONLEWX HHTﬂpBE.I'IBI
o FEOHOMHYHG
+ Onn
HHIHONEOH AL MELE
AMNSSTOE
~ Dfwem obpabBoTion
npeacnpegenaeTca
OrPaHHYeHHBIM
KONAYeCTBOM
napaopaunR

HHETPYMEHTI:I H MeToObl AWArHOCTHKMW

193

M“H“—an AHANAS SGAHHBIX CO CTYMEHYATEIM HIMCHEHMEM DACKOOA

+ MNpoBOOMTEA &
MEMGARIOBAHNEM Hsrpmap s cuwirsesn s LR pel

PEANBHOA MHADETH Lamps iuc-Aus To o // £ /._._.__._._,_._—
/

-—

PEIPLIBA, HO HA MANOGM

+  OGLIMHO NPH 3TOM HE .
MENGABTYETCA NPONNAHT, 3
NOTA MHOTOA HeGonewHe §
NOPUHA NPOANAHTAE
MENGNBIYIOTCA QMR

-
-
- i
-
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TEOPHA

195 gmmep wwin-TP 196 AHanu3s muHKn-I'PMN
[MEDODOEATCN WETO G0 CTYTHHYWE TN P NE, ALK B 11 i = P
ey i & Egﬁm?ﬁﬁm“uﬁmlﬂthﬂﬂ. OEHOIEMEBIX B NpOYeCoe

-- L + MogTeepaMTsE FOTOEHOCTE CHEAMMHE K oCHOBHOW oGpaGoTre
+  ONpegeniTe Ko3ggHLREHT GUNLTRPYEMOCTH HHIKOCTH

L__.. ...... I SRR palpLiea
oy i = - Paspaforad Honme (SPE 8341)
i - MpegnonarasTc, 4TS NOCNE PAIPLIEE TPOUMHA OCTRATCA
o, B OTEPLITOM COCTORHMM 38 C4OT QAENGHMA HAXOAAWMACA B Hod
WHOKOCTH

. B TeqeHMe CNP. NEPHCOA BPOMEHNA, HECMOTRR
Ha (PANLTRAUMED XHADICTA B NEACT, XMAESCTE N

e o, Bgin

NOAOSFRMEATE TROWHHY B OTHRBITCM COCTORHMK. B 3ToT nepuag
CHIHEHWE GABNEHHA SNICHGE NPHEDONT K MALNEHHEOMY
COKPALIBHMI LMPHHE TREWUHHE.

- ECNHM GonycTHTE, 4TS CROPOSTE GHNLTRALMH NOCTORAHHE,

B8 MOKHO PACCHHTATE NS NAGEHHI AENEHAA B XMOXCGCTH
£ TEHEHHEM BPEMEHN.

- B pACHETAX MENONBIOTER OAHHEIE O NAREHHN JAEMEHHA
HERGCPEACTEAHHG NOCNE PAIPhIBA. KPHELIE NAASHWA QABNEHHA
COROETABAMIGT 60 CASLUHANBHEIMH STANGHHBIMM KPHERIMH,
Npousaypa Ganee APAMEHHMA & MUHK-TPT], NOCKONKY B 3ToM
EMyHaE MPONRAHT HE MEWIET APGUSECY CMBIKAHHA TREWMHEL

Nageswe gaaneHEn nocne MPN

(MipHuep noETna BPE B3M1)

L~ FL -]
S0 =030

S

(L] 1 L1
Beapa 1 peok BERAS CCTRHOBKN, B - A LTS

200

Pacyer punbTpauMM KMOKOCTH paspbiBa
no Honte

+ Onpegenue 3HaYeHHe p* nyTem
COrnacoBaHWA ¢ 3TANOHHLIMKH
KPMBLIMHW, MOMHO PacCUYMTaTh 06LEM
hunETpaLMH ¢ NOMOLWLH
npegnoxeHHeIX Honte ypagHeHHA,
Opyrue ypaBHeHWA, cogepxalumecs
E TOW #e pabote, NO3BONAKT
PacCcuYMTLIBATE ANUHY TPELWMHBI,
WHPWHY TPEWKNHLI, 3t PeKTUBHOCTE
HWOKOCTH pa3pbLIBa U T.4.

201 202
Pacuet chuneTpaymm XMOKOCTH paspelea
no Honte
e _PHB
eff EH, T
. 22 MHCTPYMEHTLI AUAarHOCTUKMN,
b = ocors e oo TR BTy M . KapOTERY npumeHsemMbie nocne o6pa6oTku

H, = leak-off helght, §7, oNPegEnRETER No ARTORANGTHOCTHOMY EAPETIRY
E = Mogynes KJHra, psl. cNpesenAeTen Ao AHANKIY EEPHE M EAPOTENEM
To = BPEMA JAKIYEH, MHH

n = Power-law flow behavior index

a=0 NOCTORHHEN BMIKOCTE
a=1 medium degradation
a=2 strong degradation
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203

Zoﬂlemnhl ANA HelaKpenneHHbIX CTEONOB
MNMakep ¢ neYyaTbio

MeTogb! KAPTUPOBaHWUA TPELWUH
nocne o6paGoTku

* MeToak! AnNA He3aKpenneHHbIX
CTBONOB
—Makep-nevatk
— CKBa¥WHHbIW TENeBU3op
— MuKpockaHep

205

Metoas! Ana He3aKpenneHHbIX CTEONOB ZOGMETﬂ.ﬂbI ANA He3aKpenneHHe!IX CTBONOB
CKBaXWHHEIW TENEBM30P CKBaXWHHLIA TENEBU3OP

+  OnpenenAsT MecTononoMEHHE, pasep i L]|
M OPHEHTILMH TRELIWH, NEPECEK-CA CO | |
CTEONOM CKBIKHHEI. o e g i

* B cEBamMHy Ha ryGHHY,

COOTEETCTEYHALYH HHTEPECYHIUEMY -
MHTEPBANY, CAYCKAKT AKYCTHYRCKHA
npecfpazoeaTent.

+  3BYKOBAA BONHE NOCLINAETCA M
MPHHHMIETCA LEHTRANMIOBIHHLIM
npecBpazoBaTenes, HAXOAALHWMCR
BHYTPH CKEAMHHL,

* MpuBop 3aMepReT BpemA npobera
BonHel, MpoSer BONH, CTPAXAKWMXCA  ———
OF NOBEPXHOCTH TPEWMH, GyaeT
Gonbwe. L

+  3acueT anexTponnore chopa cCHrHanos ==
COINIETCA INENTROHHOE CRBARWHHOE
nanbpaKeHne.

I

207 208
MeToakl ANA He3aKpenneHHbIX CTBONOB MukpockaHep

CKBaXMHHLIA Teneewnsop (BHTV)
*  COCTOMT M3 YeThIpeX BIAWMHONERNEHANKYNAPHLIX K8 POTEHHBIX

« Pacn AHEHHRIE . OYaA TEMNEpATYPa: W0HALE, GOPMUPpYHWNE MIobpaneHne, B kamgom no
npo lHIIR. m':“ 5;:':1 P i 18 Hulpoangn'pm_l, EOTORBIE HAXOAATCA B HENOCPeOCTEEHHOM
OrpaHHYHBAOWMHE KOHTAKTE CO CTEHEROH CHEAMMWHB B NPOUSCCT 3anneH. Nokazanwa
BOIMONHOCTH + PaBouee pagnexne: 15 kpsi EOMAAKTHEIX AMCEOELIX ONA HHKCHPOBAHWA CHNLI TOES

cHAMaKT kanabe 0.1 mofima (25 mm). HHCTRpYMeHT paBoTaeT 3a cueT

HENONBIoBAHMA BHTV (10.4 ¥MNa) HANPaBNEHHA B NASCT AN, Toka ¢ OKYCHPOBEOH ¢ 4 30HAOE.

= HeoGxogumocTs wen,

& . . KoneSaHue cinkl TOKA MIMEPRIOTCA HECKONEKHMM JHCKOBBIMK

YTRMENEHHEIA B.p. (Bonee Anametp HHCTRYMeHTA:
1.3 ricw], Wi 6., 3318 moRmMon (B6MM) . ”"“'“;‘“" Ha ':me H3 30HAGS.
COoREpAtALIGTD +  [NHHA HHCTPYMEHTA: WTE:: oTpaNaeT mwﬁ:pn:n MM p“.unpu:nm:u Hn;u‘:y ToRs.
:ﬁnrlp“ﬂﬂlmuﬂﬂ EYK MAT-NEE 12.6 chut (4.2m) ' B 4EPHO-BENLIE MMM UBETHRIE mo?ﬁnnuu BLICOKGTS PAIPELEHHE
c son a . " HNEPEMEHHOA APEOCTH. YopHbIA M bW [CAMBIA TEMHBIH

- H::““““E_““L”:m — +  [HAMETP CKEAMMHBI: W CAMBIA CEETABIA LUBET) YKAILIBANT HA u;:m W BbICOKoR

MeTp - MMKpOCONPOTHENEHHE COOTRETETREHHO. B M MEHT TRKKE BXOOHT

i peaoy e (makc.)14 arofmos YHMBERCAN IR WNKTHHOMETP (GPIT), KOTOpWII GHKCHpYET

T I RORNEOCT, ¢ Kon-eo rouen: 250 rowex ORPEQENSHNN MECTOROALENHA NEHBOPA H NPOCTRAHETBEHNOR
WEHTPMPOBATE HHETRYMEHT. 2a OfjHH UMKN BpaleHdn OPHERTALAN QEHNMX. MA NpMEopa W L]

209 210

Mukpockasep MukpockaHep
BeiBank! Ha CTEHKAX CKBAXKMHEI
o (oBanu3sauna)
‘ ) I e e v Ty
| i i— Vg ¥

(e gy
P 1 1 & & 1
L TR T e e Ve

D LAY e pp—

1V TPTINT TR T G M R s Ty
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211
Mukpockanep (FMS)

« LR MONYHEHAN ERSCTERHHBIX
B0 DENEH R 10 H I MHEDOCKIH e
ACTEHR BT NACSTHO MREHEATE §

* TY uncTpymenTa
Paf. remnepatypa 350°F

cTeMEe cumdsmies. Makc. gnaHa. ke {1m* )
HOTOPYH MOTYT PECKpL RATRER ~ Pab, pamnewie 20 kpsl
PN EABEpHOMeRE, — 15.0 [13.8 xMa)

ARuOB, ROHTANT 3osgon Byaet
HEANSERATHEIM (B0 4 30HOA SYEYT
RICATHOA CTRHEN) 1 MR0SpAKEHHA
PICUTUATER [ Sl Thlbi. 26.3 T (T.72 m)

s 04 G cTRONA HHTepRan cwemn 0.1 1L
CHBAXHHEI, R KOTOPOM 3T0T {25 mai)

MHETRYMENT AOSBONRET ACMYYITE

AL POWRE JANHEIG, 107, HEpoENSCTE Mamc. cxopocTe
ETEHEK CEBAMMMHE TACNE HEMaTHEHD EapoTaEa 1,800 e
BAKAST HA HICOPIMEHHA, NOCKONLEY - BepTHE pAIpEWEHHE
S0HAR HEROCTATEYRE : 0.2 4. {5 um)
CONPHESCAKTON OF CEBIRMHON

Awametp 3 88 0. (8.2 cm)
[lnMia MHCTRYEENTE

FriyGiia npoHse.
weeneg, 10 . (25 ew)
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HaknoHomeTpbl

+ PaBoTaer no Tomy xe
NPHHLUKAY, YTo YpoBeHs
¢ oTeecom, JaTyuk
npeacTagnAeT cobon
HanoNHEeHHYI
HHOKOCTEI0 CTEKNAHHYH
TRYBKY C NY3LIpLKOM
raza. PazHvua B ToM, YTO
B HaKnoHoMeTpe
WMEHITCA 3NeKTpoabI,

T. 0. MECTONONOKEHHE
ny3bipbka onpeienfeTca
3N. CXeMaMH

215

YTo MOXET NaTh KapTUpOBaHMe
TPEWMWH C NOMOLW IO

HaknoHomeTpa?
= [pynna HaKNoHOMETPOE HA NOBEPXHOCTH
— AJHMYT W YTON NAQeHRA TPELHHE (0T BREMEHN)
~ PasanTHA TREUHHIE [ HECHONLRHE NMNOCHOCTAX
= MpHMEPHOS MECTONONOHEHNE LEHTRA TP LI
#HHa PACRONON. WEHTPA W CABKT LeHTRa No
FOPHICHTANNR]
= [pynna NOrpysHbix HaKNOHOMETPOR
[miEa M BLICOTA TREUMH [OF BpeMeHn)
BhinBAeHNE PACAPOCTPAHEHMA TREUWHHB! 33 APEAENE
NPoayETHEROID HHTEPBARD niMnW 0GRaCTs ANACTD,
Ha KOT. HE PACTIPOCTPAHAMICE WHTEHE HdM KALMA
- NpMMERHAR WHPHHS TPEUWHLE [MNH CYMUMAHHAR
HIMPHED B OmDE MHOMECTREHHLIE MEDECEKaRL NN
EREaHH])
eRanwBpoEay MOQaNER POCTA TPEWNH

Copme o Frrach preassusce

217

pynna HaKNOHOMETPOE Ha NOBEPXHOCTH

- W oA e ryGere 8§ -B0 T
nTpyBax wa MBX guaseTpom 317
. B &

¥ TpeSyeTca ann [GAT LGS A CONrHAN NN &N
™

[
— TRERCTRHHES NOUATH
- A BORSEESGCTA M SO
AEACTEAEM TERMAECIOL NPOLSLLNE
= lpynaaws 12-20 HAKNGHOMETRORE,
WOH LEHTHSECKH RGN ON0REHH BIK BOEDYT

Ve 5% eryGueiss pacnancac TpeumMM)

P

. " B
4 HICKENLRD QHEH 00 TPT, 4108k oMt
YoNnenu seLecTe

= [rm xp nak [ ul
BCTPORH PETHCTRATOR SAHHEIX
~ Herremcummocth Sasspon: naxgms 19 conyun
= Henpeg i chop nocne
npoRgesEn FPI |BRyHYD WIE ¢ Aok
PANMECRAIN)
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AKTUBHOE NpAMOE BbIABNEHWE TPELWMH
B JanbLHEeHW 30He

* HaknoHometp
* MukpoceHcMMKa

214 MpUHLUMN KAPTUPOBAHWUA TPELWMUH

C NOMOILLI HAKNOHOMETpa, MeToq
NpAMON AMArHOCTUKM TPELWMWH

= Paspuin NScTa ApUBOAMT £
EApANTERHOMA QebopMaLHK
NORORE BOTDYT TRUWHE

= HaunoH [aedopasumm),
CNPOROLRpOBAHHER
PAIPLIBO, AIMEPRETON B
HECKL N EHE MEITAX

= JEpETHCTRMRC REHHLIE
FEYRNOA HEENOHOMETROE
Bedapmauim,
NpHYPCreHHLE K DAIDWITY,
NaasondmT onpadafinTe
TRERETRNES W ODAGHTRLHS
TREUHH

216

ODEACTBUEM TPELWMH Pa3HOW OpUeHTauuK

Aedopmaums noBepxHOCTU NoA

218

Kapra pekTopoB HaknoHa ans
BEPTUKaNLHOW W ANA NOPU3OHTaNbLHOM
TPeLWMWHBI
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Fpynna norpy#HBIX HAKNOHOMETPROR KHPTHPGBE HHE TPELWMH C NOMOLLID
(MenonLAYOTCA ANA MIMePeHHA POCTa TPeWMH) NOrPYXHbIX HAKNOHOMETPOB NO3BONSAET
ﬂpHﬁJ‘IHSHTE‘nhHD onpegennuTeE reOMeTpPUKD

TPeLwWMHbI

+ MOrpy#HEE HAKNOHOMETPE
CAYCKAKTCA Ha Tpoce
€ MENOMBE30BAHHEM
cmandapmHbx
FPOMBICTORBIK
LEHMPAmopos

* BeiCoKoe OTHOWEHWE CHIrHan-
NOMEXS M3-33 KOPOTKOMD
paccTOAMMA 40 paspsiea

« Tpynnet no =15 norpyosHbx
HAKNCHOMETPOR PA3MELANT
B COCEAHER(-Mx) CKBANMHE
(=a) NpWENUINTENEHO HA TOA
#e myGuHe, Ha KoTOpoA
GyaeT NPOBOAWTECA PAIpLIE

Cogied from Finnacs presmantes

221 YCTaHOBKA NOrPYyXHLIX HAILIA CIIPABKA
OO0 «Pok MHxxnHupuHT CEPBUCES» ABIAETCA

i i POCCUIICKOI HE(PTECEPBUCHOM KOMITAHUEH, BXOAAIIECH
B rpynny komnanuii KTIB, 1 npejocTaBiaseT HOIHBIN
KOMIJIEKC YCIIYT Jj11 OOECIIEYEH M M POKOI'O CIIEKTPA
NOTPEOGHOCTEN B HE(PTETra30BOI MPOMBIIIJIEHHOCTH,
BKJIIOYAs BBICOKOTEXHOJIOTMYHBIE PEMIEHUSA B OOJIACTHU
CTPOUTEJILCTBA CKBAXKHMH U KOMIIIEKCHOE YIIPABJICHUE
IIPOEKTAMU. B HacTOAMMUIA MOMEHT rpynna kommnanu KTIB
OCYIIECTBJISIET ACATEBHOCTD B Poccuuy, AzepbanKaHe,
I'pysuny, Kazaxcrane, Typkmenucrane, OAD u CIIA.
COTPYAHUYECTBO CJINJEPAMU HE(PTEra30BON UHYCTPUU
IIPEJOCTABIIAET BO3MOKHOCTD BHEAPEHHU IPOI'PAMMBI
HEpeJavYr 3a11aJHBIX TEXHOJIOTMH 1 HAKOIIJIEHHOT'O OITBbITA
MECTHBIM CHELHUAIUCTAM.

TIpoooncerue (wemeepmas wacms) 6yoem onyonuKo8aHo 6 creoyrouem (58-m) Homepe Hcyprana
Bpems konmroounza. Bpems I'PI».

Coiled tubin
YBa)aemble Konnerun! ——9

Cepoeuno no3opaaensem aac c/Jnem pabomnurxos
HePmANHOU, 24306011 U MONJAUGHOU NPOMBIUIEHHOCTIU!

Hoewbitx ycnexoe eam e npo_(ﬁeccuouwzbuoﬁ deﬂmem)uocmu, cmetblx niianoe
U 6blCOKUX pesyﬂbmamoe 60 euedpeuuu HOBBILX MEeXHOJOZULL U o60py()06auuﬂ!

Kpenrxozo 300p06bs, auun0o20 cCuacmv, HeUCCAKAeMOozZ0 3anaca
HCUIHEHHOU IHEPUuU O HOBbLX ceePuteHutl!

J006u u 83aUMONOHUMAHUA C OAUIKUMU!

ITycmob 8amu 0oma u cepoua écezoa 6yoym HANOJIHEHbL IMEeNIO0M U CEEeMOoM,
ROMOMY UIMO MENIO U CEEM — IO MO, HeMy bl NOCEAUaene CEOIL MPYO U HCUSHD.
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OBOPYJIOBAHUE

r..............................0..................0..............

(OCHAIIIEHUE KOJITIOONHTA
reo(pU3NYECKHUM KAOETIEM
C IPUMEHEHUEM KA0ETIbHOTO

MHIKEKTOPA

I1.B. PEBAKOB, A.H. KOBEII, PYII dIpou3BOACTBEHHOE 00beauHeHHE <benopycHed T

KoJITIo6MHI ¢ re0(pU3UIECKUM
KabeseMm (puc. 1) Ha TeppUTOpUMN
CHI npuMeHAeTCA I71aBHBIM OOPa30M
JIJISI BBITIOJIHEHUSI TEO(PUBNYECKUX
paboT B TOPU3OHTAJIBHBIX CKBAKHUHAX.
[TpOou3BOAUTENN KONTIOONHIA
TIOCTABJSAIOT TPYOBI C FT€OPU3NIECKUM
KabeeM, OJHAKO OHH UMEIOT BBICOKYIO
CTOUMOCTB. CHU3UTb CTOUMOCTD
IPUOOPETEHUS KOJNTIOOUHTA C
KabeJjieM BO3MOKHO ITyTEM 3AIIPABKU
TPYOBI r€O(PU3UICCKUM KaOeIeM

3anpaBka rmokom Tpybbl reodprsnyeckum
kabenem ¢ NoMoLLbio cneLmanbHOro KoMnnekTa
obopynoBaHMs BKOYaET B cebsi MEXaHMKO-
rMApPaBINYeCcKUI NPoLecc: NpoTankuBaHne

B MOJIOCTb KONTIOOMHra Kabens ¢ NoMoLLblo
KabenbHOro NHXeKTopa U OAHOBPEMEHHYO
3aKayKy BbICOKOCKOPOCTHOMO MOTOKA XUAKOCTU
yepe3 MaHMOSb, BbICOKOIO AaBNeHUS.

C IPUMEHEHUEM Ka6EJIBHOTI'O
HHXKEKTOPA.

Ha OCHOBaHMHU OIBITA OCHAIIEHHUS KOJITIOOUHI'A
reo(PU3NIECKHUM Ka0€IEM B KOMIIAHUH

i

.ll

Wi

i

Il

Pucynox 1 - Koamioounz c 3anpaéientvin
zeopusuuecxum xaoenem
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«benopycHedTb> ObLI BBIOPAH 6E30MACHBIN 1
3KOHOMMYECKH BBITOJHBIN CITIOCOO 3aIIPABKU
KOJITIOOMHTA Ka6€eM C IPUMEHEHUEM
KaOEJIbHOT'O NHIKEKTOPA (PUC. 2),

KOTOPBII BXOJUT B COCTAB CHELTUATIBHOI'O
KOMILIEKTA O60PYJOBAHM L. 3aIIPaBKa F'HOKOM
TPy6bl reO(PU3NIECKUM KAOEJIEM C IOMOIIBIO
CIIEITUATIBHOT'O KOMIIJIEKTA OOOPYAOBAHUS (PUC. 3)
BKJIIOYAET B C€0 MEXAHUKO-TUAPABINICCKUNA
IPOLIECC: TPOTANKUBAHUE B IIOJIOCTb KOJITIOOUHI'A
Ka0eJIs C TOMOIIBIO KA6E€JIbHOI'O HHXKEKTOPA 1
OJHOBPEMEHHYIO 3aKa4YKY BBICOKOCKOPOCTHOT'O
IIOTOKA KMJIKOCTH YEPE3 MAHU(OJIBJL, BBICOKOT'O
JIABJIIEHUSL.

OCHOBHBIE TEXHHUUYECKHUE YCJIOBUS OCHAICHU S
KOJITIOOHMHT'A T€O(PUBNUECKUM KAOEJIEM C
IIPUMEHEHUEM CIIEIIUATIBHOI'O KOMIUIEKTA
o6opynosanus PYIT JIpoU3BOACTBEHHOE
ob6peguHeHue «benopycHedTh»:

* MAaKCUMAJIBHOE PAOOYEE NABJICHUE 31KAUYKU
SKUJIKOCTHU B KOJITIOOWHT — 70 MI1a;

* UAMETP 3AMIPABIAEMOro Kabess — 1o 11 mv;

e pabouas Cpejla — TEXHUYECKAS BOJA,;
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Pucynok 2 — Kab6easnulii unicexmop Pucynox 3 — Cocmae xomniexma

PYII dIpou3eoocmeennoe oo6seounenue 000PY008aHUA ON1A1 OCHAULECHUA

«Benopycnedpmo» KoamoouHza 2eoPuuuecKkum xaoeiem

* IIPUBOJ KA6EJIBHOI'O NHXXEKTOPA — Cpelbl IPUMEHACTCA TEXHUYECKAS BOJA
ANEKTPUYECKUIT; MOBBIIIIEHHOU INIOTHOCTH, HE3AMEP3AI0II A

* Tra0aAPUTHBIE PA3MEPDI IVIOIIAKH JJIs1 MOHTAXKA B TEMIIEPATYPHBIX YCIOBUAX HA MECTE
KOMILJIEKTA OOOPYJOBAHUSA: IVIMHA HE MEHEE IPOBEAEHUS PAOOT.

16 M, MUpPUHA HE MEHEE 3 M. Kommnaunwueit «benopycuedTsb» B 2015-2016
CymeCcTByeT IEPEYEHb OOOPYAOBAHUA rojax Ha TeppuTopuu Pecriyoinuku benapyce, a

(TpeOOBAHMI), KOTOPBIM JOJIKEH OBITh TaKXKe HA TeppuTOpur Poccuiickoit Pegepanun

OCHAIIEH 3a4KA34YHK JIJIS1 BBIIIOJIHEHU S 3aIIPABKHU OBLIIO IIPOBEJEHO O0JIEE AECATH ONEPALIA TI0

KOJITIOOHMHT'A T€O(PUBNUECKUM KAOEJIEM C OCHAIIEHHUIO KOITIOOUHI'A TEO(PUNUECKUM

MIPUMEHEHUEM CIIEJUAJIBHOI'O KOMILJIEKTA Kabesem. [1To pe3ynbpraTaM BBIIOTHEHHBIX

060pyROBAHMA (KAOEIBHOI'O HHIKEKTOPA): PadoT BBISABIECHBI OCHOBHBIE IIPEUMYIIECTBA

1. bapa6as (y3€J1 HAMOTKH) C KOJITIOOUHI'OM. IIPUMEHEHU S KA6ETBHOTO HHKEKTOPA:

2. KpaH rpy3omnobeMHOCTbIO He MeHee 16 T (s 1) OcHameHne KONTIOOMHTA T€O(PU3NIECKUM
MOHTA>Ka/IEMOHTAX4, IOI'Dy3KH/PA3TPy3KH Ka0eJIeM IIPOBOJUTCA B CKATBIE CPOKU
KOMIIJIEKTA OOOPYZIOBAHUS). (B TeueHUE 48 4aACOB C y4ETOM MOHTAKA

3. HacoCHBIM arperar, mo3BOAIOM NN 3AKAaYUBATD 06OpYAOBAHUS).

PabouyIO )KHUJIKOCTD B KOJTIOOUHT C IVTABHON 2) ITony4eHO COKpamEeHUE (PUHAHCOBBIX 3ATPAT
PETYyINPOBKOM PACXOAA 3AKAYKH KHUJIKOCTH 10 B CPAaBHEHUU C IPUOOPETEHUEM KOJITIOOUHTA
12 n/c n gaBnenunem 3akadku 1o 70 MIla. C re0(pU3NUECKUM KAOEIEM OT 31BO/1A-

4. bapa6aH (6yxTa) C HOBBIM I'€O(PU3UUYECKUM U3TrOTOBUTEIIA.

Kabesem guaMeTpom He 6osee 11 mm. [InnHa 3) [IpuMeHEHHNE KAOETBHOT'O HHXXEKTOPA

reo(pU3UIECKOro KabeIst JOKHA ObITh IIO3BOJIACT IPOBOAUTD 3AMEHY

©0JIBIIIE VIMHBI KONTIOONHTA. [e0odr3ndecKuil reo(PU3NYECKOro KAO€EJIs B CIy4ae €ro N3HOCA

Ka0€JIb MOXKET OBITh C INIOTHBIM HOJIHMMEPHBIM WJIH IOBPEXK/ICHUSL.

HAaPY>KHBIM IIOKPBITHEM JIMOO B METAJUINYECKOH 4) KabepHbIN MHXKEKTOP IOMOT'aeT U3BJIEYb

OILJIETKE. reo(pu3nIeCKui Kabeb A1 IPOBEACHUS
5. TeomeTpuyeCKUE XapaKTEPUCTUKHN HapabaHa PEMOHTA KOJITIOOUHT 4.

(6yXTBI) JOJKHBI COCTABJISATE: JUAMETP HE

6onee 1400 MM; JUaMETP OTBEPCTUS O/, BAJI B 3axiroueHne XxoTe10Ch Obl OTMETHTD,

— 710 80 MM; MAaKCUMaJIbHAs MHUPHUHA 6apabaHa uTO PYII JIpOU3BOACTBEHHOE OO'bETMHEHUE

950 mMm. «besopycHe(pTh» ABIAETCA OTKPBITONU

6. TeXHOJIOTUYECKAsl EMKOCTh (O6'bEMOM HE MEHEE KOMITAHHEI, KOTOPAsA TOTOBA PACCMATPHUBATD
30 M%) Cc TEXHUYECKOH JKUJKOCTBIO. B ciiyuae BApPHUAHTBI COTPYAHNYCCTBA 110 OCHAIICHHIO
OTPHULATEIBHON TEMIIEPATYPBI OKPYKAIOIIEH KOJITIOOHMHIA T€O(PUBNUECKUM KabeneM. @
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HEDTEITPOMBICJIOBASA XMMUWA

[Toabop NOTOKOOTKIIOHSIOLLEN KOMMO3ULIM

Ha OCHOBE MOSIMOKCUXIOPWAA aNtOMUHNSA S
NpoBeAeHNs NPOLIECCa NOBbILLEHNS HedhTeoTaa4M
nnacToB Ha CpegHe-XyNbIMCKOM MECTOPOXAEHM

Selection of Aluminum-Polychloride-Based Diverter
Composition for Enhanced Oil Recovery Operation In

Sredne-Khulymskoye Field Formations

JI.A. MATAJIOBA, K.A. IOTEIIKHHA, M.B. BAJITAEBA, C.A. XAPJIAHOB, B.A. JEJEYKO, POCCHIACKHI TOCY AP CTBEHHBIH YHHBEPCHTET
HedTH M ra3a uMmeHu U.M. I'yoxkuHa, HOLL <IIpOMBICIOBASsI XMUMH >

L. MAGADOVA, K. POTESHKINA, M. BALTAYEVA, S. KHARLANOYV, V. DEDECHKO, Gubkin Russian State University of Oil and Gas,

Research and Educational Centre «QOilfield Chemistry»

OPHEKTUBHOCTD U3BIEYEHU S HEPTU U3 HE(PTEHOCHBIX
IUIACTOB COBPEMEHHBIMH, IIPOMBIIIIEHHO OCBOEHHBIMU
METOAAMH Pa3pabOTKH BO BCEX HE(PTEJOOBIBAIOMUX CTPAHAX
HAa CETOAHAIIHUN JEHb CYNTACTCSA HEYAOBJICTBOPUTEIBHOM,
OJHAKO NIOTPEOIICHUE HEPTEIPOAYKTOB BO BCEM MUPE
pacreT u3 rozaa B rojl. Cpe/iHAs KOHEYHAsl HepTeoT/[a4ua
10 PA3JIMYHBIM CTPAHAM U PEIHOHAM COCTABIIAET
oT 25 10 40% [1]. OCTaTO4YHbIE NI HEU3BJICKAEMbIE
3aI1aCbl HE(TH, 60JIBIIAS YACTh KOTOPBIX COCPENOTOUCHA
B HU3KOIIPOHUIIAEMBIX IIPOILIACTKAX KOJJIEKTOPA,
JOCTHUTAIOT B CPEAHEM 55—75% OT NEPBOHAYAIBHBIX
re€OJIOTMYECKUX 3AI1aCOB B Heipax. [l penieHus
JAHHOU IPOOGJIEMBI MCIIOIb3YIOT IIOTOKOOTKIOHSIOIINE
TEXHOJIOI'MH, KOTOPBIE IIO3BOJIAIOT YBEJIMYUTD OXBAT IIACTA
3aBOJHEHUEM ITyTEM CO3[JAHH S BOIOHEIIPOHUIIAEMOI'O
0apbepa B BBICOKOIIPOHUIIAEMBIX IIPOILIACTKAX. OHAKO
CYHIECTBYIOUIHUE METOABI PETYIUPOBAHNA (DHUJIBTPALUOHHBIX
IOTOKOB XaPaKTEPU3YIOTCS BECbMA CYLIECTBEHHBIMU
HEIOCTATKAMU, B CBA3HU C YEM AKTYAIbHBIMU SBJIAIOTCA 33Ja41
Pa3pabOTKH HOBBIX PEATCHTOB, TO3BOJIAIOIIMNX 3HAYUTEIBHO
yBe/IN4IUTb KO3dduumenT ussnedcHus Hedru (KMH) Ha yxe
Pa3pabaTbIBAEMbIX MECTOPOXK/ICHHUSX.

B Hay4HO-06pa30BaTEIbHOM LIEHTPE «JIPOMBIC/IOBAS
XHUMHS> ObUIN PA3PA0O0TAHBI KOMIIO3ULIMHU JIJI ITIOBBIIEHH
Hedreorgayu rwiactos (ITHIT) Ha OCHOBE ITOJIUOKCUXJIOPUAA
AJIIOMUHMA, KApOAMK/Ia U alleTaTa HaTpus [2]. JaHHbIE
COCTABBI IPEACTABJIAIOT COOOHM UICTHHHBIE PACTBOPHL U
06J131210T JJINTE/IbHBIM BDEMEHEM I'eJICOOPA30BAHUS,
4TO IIO3BOJIAET CO34ATh 3KPAH HA YAAJIEHHOM PACCTOSHHUU
OT HATHETATE/IbHOM CKBAXKUHBI B HU3KOIIPOHULIAEMBIX
KOJUIEKTOPAX.

Lebio JaHHOM pabOoThI ABUJIOCh UCCIIEIOBAHUE
OCHOBHBIX CBOMICTB KOMITO3ULIMH JIJI yCJIOBUI CpefHe-
XyJIBIMCKOI'O MECTOPOXICHUS, 4 TAKIKE ITOAOOP KOMITO3ULIHU
C HEOOXOAHMMBIMH XAPAKTEPUCTUKAMU /151 [IPOBEJCHUS
MPOLIECCA IOBBIIEHMA HE(PTEOTAAYN IUIACTOB HA JAHHOM
MECTOPOXICHUH.

B abnuue 1 npeacTaBeHbl PE3Y/IbTaThl UCCIEIOBAHMSA
BPEMEHH I'eJIE0OPA30BAHUS PA3PA6OTAHHBIX KOMIIO3ULIUNA
U UX AaHAJIOTOB [3, 4] Ipu Temrieparypax 25, 60, 85 °C, a Takxke
3HAYEHUA BA3KOCTH KOMIIO3ULIMHA M UX dHAJIOI'OB, ITOJTYy YEHHBIX
Ha BUCKO3UMeTpax «PeoknueTnka» u Grace M5600.
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The effectiveness of oil production with modern
developed methods is considered to be low in all oil
producing countries whereas consumption of oil
products is growing every year. The average overall oil
recovery factor in different countries ranges within
25-40% [1]. Remaining or non-recoverable oil reserves
reach 55-75% of the original in-place reserves on
the average, the most of these reserves are located in
low-permeable formations. Diverting technologies
were developed in order to solve this problem. These
technologies increase sweep efficiency by creating
watertight barrier in high-permeable formations.

However, current filtration control methods have
some disadvantages. Thus, it is important to develop
new chemical agents that will enhance oil recovery
factor at the existing fields.

Research and scientific centre «Oilfield chemistry»
developed compositions for enhanced oil recovery
operations based on aluminum-polychloride,
carbamide and sodium acetate [2]. These compositions
are molecular solutions with long gel time that makes
possible to create a barrier at a remote distance from
the injection well in low-permeable formations.

The purpose of this paper is an investigation of main
composition characteristics for Sredne-Khulymskoe
field conditions, as well as selection of composition
with characteristics required for conducting enhanced
oil recovery operation in this field.

Table 1 presents results of an investigation of gel time
on developed compositions and its analogues [3, 4] at
temperatures 25, 60, 85 °C, as well as investigation of
compositions viscosity determined at viscosity gauges
Reokinetika and Grace M5600.

It should be noted that induction period of gel time
and viscosity values are higher when additional agent —
sodium acetate — is used.

Since composition Ne 4 exhibits the highest gel time
and viscosity values, this composition was proposed
as an innovative agent for enhanced oil recovery
operation in Sredne-Khulymskoe field. When gelling
composition is injected in non-uniform permeable
formation, it filtrates through flooded high-permeable



CremyeT OTMETUTD, UTO OIarofaps
OJOOPAHHOMY JONOJIHUTEIBHOMY
pEareHTy — areTaTy HaTPHUs, MHAYKITHOHHBIL
[IEPHO/ T'€JIEOOPAZOBAHNS, A TAKKE
BA3KOCTHBIE XAPAKTEPUCTUKH UMEIOT OOIee

Taoruua 1 — Bpems zeneo0pPa3oeanusn u 6A3K0CMHbLE
xapaxmepucmuxu pa3paoomannslx KOMROIUUULL U UX

anal0206

Table 1 - Gel time and viscosity characteristics of developed
compositions and analogues
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BBICOKHC ITOKA3ATECJIU 11O CPABHCHUIO C Bpewms reneo6paszosaHus, 4
KOMIIO3UIIUSIMHU 6€3 HETO (xoz 1o knaccudukaTropy CuaHKa) Baskocts, mITa’c
Ne KoMITO3U- Geltime, h Viscosity, MPa’s

TTOCKOJIBKY CAMBIMU BBICOKUMH - , (Sidank classifier code)

3HAYEHHSIMH BSI3KOCTH U BDEMEHHU e || B2 e oo,
sition
reaeo6pa3oBaHus 06/1a4a€T KOMITO3UITUSA npi25°C | mp60°C | mpussc UKD 1\%%%%
Ne 4, IMEHHO 3TOT COCTAB ObLI IPEJJIOKEH Reokinetika
B KAUECTBE MHHOBALIMOHHOI'O PEAr€HTa
nst mposeaenwyst [THIT na Cpepre- ! 490 ] BO 4D 225 32288
XyJIBIMCKOM MECTOPOXAeHUMU. [IpH 3aKauke 2 4,84 150 (D) 98 (D) 5 3797 37179
AHHOTI'O I'eJIE00PA3YIOLIETO COCTABA B

A pasyiony . 3 4,78 160 (E) 142 (J) 8 () 3560 37906
MIPOHUILAEMOCTHO HEOAHOPOAHBIH IJIACT
€OCTaB 6YJCT IPOHUKATH INIABHBIM O6PA30M 4 4,06 172 (1) | 165 (K) 23 (K) 4674 57688
B 32BOJJHEHHDBIH BBICOKOIIPOHUIIAEMBIH 5 460 200(F) | 161 (K) 20 (K) 4341 52737
MPOIUIACTOK 34 CYET IPEUMYIIECTB
HOC/IEIHETO 10 (ha30BOH IPOHUIIAEMOCTH. BUC-1* 493 - 21 (D 3D 2836 29563

Tak Kak B XO/A€ 3aBOAHCHUA ITPOUCXOIUT TAJIKA* 3,99 - 42 (K) 6 (K) 2970" 34647
OXJIAK/JICHHUE IUIACTA, IIPU 3aKAYKE PACTBOD B
KOMIIO3UITUH MOXKET HATPETHCA 10

. 0 "
IJIACTOBOM TEMIIEPATYPbI TOJIBKO YEPE3 = _I—“ ®
-
onpeeeHHoe BpeMs. [ u3ydeHus 09 g ! Vo
MPOrPeBa Ha KAK/IOM yYACTKE IIACTA E% ol III o [pecreor gg 5 & = Sejais
GBLIIO TPOU3BEACHO MATEMATHYIECKOE SEhe Sl (G- el - e
v @ Gel o @ el

MOJICTUPOBAHUE HETIPEPHIBHOM 3aKAYKHA " =1 ;s
[MA4YKH aHATTU3UPYEMON KOMITO3UITUHN K » 0 i = o b Ll & )

MPOAOAXNTENBHOCTE
3KCnepumeHTa
Experiment time,h

MpoAonXNTenbHOCTL
aKCnepuMeHTa
Experiment time,h

B ycs10BUAX CpeHe-XyIbIMCKOI'O
MECTOPOXIEHMA HA IPOI'PAMME-
CUMYJIATOPE.

C MCIOIb30BAHUEM MOy YEHHBIX
JaHHBIX ObLJIA IIPOBEIEHBI UCCJICAOBAHMS,
MOZEIMPYIOLUE ITIOCTENIEHHBINA IIPOrPEB
KOMIIO3ULIMH B IIACTE. [IJIs1 3TOIO yepes
OINpeJeIEHHbIE BDEMEHHBIE 3TAIlbI,
paccYrUTAHHBIE 3aPAHEE, TEMIIEPATYPA
MOBBIIAJIACH IO COOTBETCTBYIOMICH
TEMIIEPATypPHI (pUC. 1, 2).

Kax BUJHO 13 IPUBEAECHHBIX I'DAMUKOB,
IIPH ITIOCTENEHHOM YBEJIMYEHHU TEMIIEPATY PbI
WH/yKIIMOHHBIH IIEPHOZ I'eJIE0OPA30BAHM A KOMIIO3ULIUUA
Ne 4 yBeTM4MBAETCSA, YTO IIO3BOJISAET CO3ATh SKPAH Ha
6oIee yAaJeHHBIX Y9aCTKAX OT HAIHETATEIbHOU CKBAKUHEI,
YUYUTBIBAA HEPABHOMEPHBIM HAIPEB COCTABA B IIACTE, TEM
CaMBbIM 3HAYUTEJIBHO YBEJIMYUTD KOI(PDUIIMEHT OXBATA
IIACTOB 3aBOAHEHHEM, YTO IIPUBEJET K JJOIIOTHUTEIBHOMY
[IPUPOCTY IeOUTA HEDTH.

Pucynox 1 — Bpema
oopaszoeanus zensn

Ha npecHoll 600e npu
noamantHom npozpese
00 NAcmogoti
memnepamypu.

Figure 1 — Fresh-water-
based gel time during
stage-by-stage warm-up to
Jormation temperature

Pucynok 2 — Bpema
o0pa3oeanus zeanna
MOO0enu naacmoeoi

800bL NPU NOIMANHOM
npozpeee 00 naacmoeoii
memnepamyput

Figure 2 — Formation-
water-based gel time during
stage-by-stage warm-up to
Jormation temperature

formation due to its high phase permeability.

Since formation temperature decreases during
flooding, injected composition will heat up to formation
temperature only after a definite time period. In terms
of studying formation heatup in each part it was decided
to carry out mathematical simulation of continuous
injection of composition under study in Sredne-
Khulymskoye field conditions using simulation program.

Received data was used for conducting simulation
of continuous composition heatup under formation
conditions. For this purpose temperature was increased
to a certain value during pre-determined time periods

JINTEPATYPA / REFERENCES

1. N6atynnuH PP, 6parvumos H.I,, TaxaytamHos LW.O.,
Xucamos P.C. YBenuyeHue HedTeoTaaum Ha No3gHeN
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XMMUYECKUX MefoTOB yBennyeHus HedpTeotgayum (MYH)/
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. Cnoco® pa3paboTkmn 06BOAHEHHOM HeTAHOM 3anexm//

MaTeHT Ha n3obpeteHne PO 2475635.

. CoctaB gnsa nosbiweHUs HedTeoTaaun//

MaTeHT Ha n3obpeTteHne CCCP 16554554,

(fig. 1,2).

As can be seen from these graphs, gradual increase in
temperature leads to an increase in induction period of
gel time of composition Ne 4. Considering unbalanced
composition heatup in formation, this process makes
possible to create a barrier at remote distances from
the injection well thus increasing sweep efficiency and
consequently production rate. ©
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{oBbIit GaKTeprumuy
O K-NKB-703
New Bactericide Agent
"FLEI-BCI-703"

A.B.JEHHCOBA, 00O «®JIDK>

A.DENISOVA, FLEK LLC

KTYaJIbBHOCTB IPOOIEMBI GHOKOPPO3UU
AHC(pTCHpOMI)ICIIOBOI‘O 060pYyIOBAHUS U

CHMIKEHME HE(PTEOTAAUH IIJIACTOB (B PE3YJIBTATE
3aKyNOPUBAHMSA HEPTAHOTO IIACTA CKOIIJIEHUEM
OUOMACCHI 6AKTEPHUIL IMOO MPOAYKTAMHU UX METAO0OIN3MA)
M3 T'O/A B I'OJl CTAHOBUTCS 3HAYUMOM. be3neiicTBrue uiu
HENPAaBUIbHBIH MTOJIXO/, K PEHICHUIO IAHHON NPO6IEMBI
IIPUBOJUT HE TOJIBKO K OTKA3aM HE(PTENPOMBICIOBOT'O
O60PYJIOBAHM S, YMEHBIIICHUIO OO'bEMOB IOOBIBAEMO
HeMTH, HO XU B KOHEYHOM HUTOT'€E K 3KOJIOTMYECKON
KaracTpode.

Ha (poHe NOIy4eHHBIX HU3KUX 3HAUYCHUN
MOHHTOPHHI'A CKOPOCTH KOPPO3UHU TPYOHOI CTAIN
Ha6JIIO[IAETCS POCT CEPOBOJIOPO/IA B BOJIE U CYAb(PU1a
JKeJe3a B HEPTH, YTO CBUAETENBCTBYET O HAJTMYUU
Cynb(daTBOCCTAHABIMBAIOMUX 6akTepuii (CBB) u
OUOKOPPO3UN OO6OPYAOBAHUS.

BceM u3BECTHBIN METOA NPEAYIIPEXIEHNUSA OMOKOPPO3UU
C IPUMEHEHUEM HHITUOUTOPOB
Koppo3uu — 6axrepunuaos (MKB) B HacTosAmEe
BPEMS CAMBINA PACIIPOCTPAHEHHBIN U 3(PPEKTUBHBI.
OCO6EHHOCTBIO JAHHOI'O METO/1A ABIAECTCS MOMEHT
IIPUBBIKAHUA U AJIANITAIIUA MUKPOOPTAHU3MOB K
JIEUCTBUIO OIIPENEIEHHON aKTUBHOI OCHOBBI KDB. B CBsA3N
C 9THUM BO3HHKAET 32/1a494 ITIOUCKA HOBBIX XMMUYECKHUX
BEIECTB, BO3JEHUCTBYIOMNX HA MEXAHU3MBbI PA3BUTHUA
OaKTEPUATBHBIX KJIETOK.

B 2013 rogy OO0 «DJIDK» pa3zpaboTano U B HACTOSAIIEE
BPEMA IPOMBIIIJIEHHO TpUMeHseT HOBbIA UKD —
OJIDK-UKB-703 (TVY 2458-038-24084384-2013).

B xone nposeieHu 1Aa60PATOPHBIX UCITBITAHUI
cormacHo PIT 39-3-973-83 yCTaHOBJIEHA BBICOKAS
3P PEKTUBHOCTD JEUCTBUS TAHHOI'O PEATEHTA B
6ro3apaxkeHHbIX cpegax OO0 JIYKOUI-TTepMmb»

n OO0 «Oxarekc-IOrpa» (Tabm. 1, 2).

B pesynprare 1a60paTOPHBIX UCCIIETOBAHUN
YCTAHOBJIEHO, 4TO peare’T OJIDK-MKB-703 nposasigeT
OaKTEPUILINIHYIO AKTUBHOCTD /1S INIAHKTOHHBIX (popM CBB
B 6HO3apakeHHbIX cpegax: 000 JTYKOWJI-Tlepmbs npu
Jo3upoBKax 100-150 r/m?, OO0 «tOxarekc-FOrpa» — 80 r/m>.

B nepuog ¢ oktsa6ps 2014 roga o anpeib 2015 roga
IIPOBE/IEHBI YCIIEIITHO ONBITHO-IIPOMBICIOBBIE UCITBITAHUSA
(OITN) 6axrepunuaa GIODK-MKB-703 B cucreme
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iocorrosion of the oilfield equipment
B and decrease in oil recovery factor

(as a result of bridging of formation
pores with bacteria biomass or bacterical
metabolites) have been becoming more and
more significant problems every year. Lack of
action or wrong approach to these problems
lead to ailfield equipment failure, decrease in
production rate and eventually environmental
disaster.

Against the background of low values of
pipe steel corrosion rate it was observed that
content of hydrogen sulfide in water and
iron sulfide in oil has been increased which
is evidence of presence of sulfate-reducing
bacteria (SRB) and equipment biocorrosion.

Well-known method of biocorrosion control
is the application of bactericidal corrosion
inhibitors (BCI) which is a wide-spread and
most effective method so far. Peculiarity of
this method is the time point of habituation
and adaptation of microorganisms to active
components of BCI. Thus, it is necessary to find
new chemical agents that affect development
mechanism of bacterial cells.

In 2013 FLEC LLC developed and put in use
new bactericidal corrosion inhibitor — FLEK-
BCI-703 (TS 2458-038-24084384-2013).

Laboratory tests that were carried out
according to operational documentation
39-3-973-83 proved high efficiency of this
agent in environments infected with bacteria
in LUKOIL-Perm LLC and Yukatex-Yugra LLC
(table 1, 2).

Laboratory tests established that agent
FLEK-BCI-703 exhibits bactericidal activity
for planktonic forms of SRB in infected
environments: LUKOIL-Perm LLC,
dosage rate: 100-150 g/m?3, Yukatex-Yugra
LLC — 80 g/m?.

Successful pilot testing of bactericide
FLEK-BCI-703 in oil-gathering system at
Kayumovskoye field was carried out during



Taoauua 1 - dgpexmusnocms oeticmeusn 6axmepuvuoa OJIPK-HKB-703 na cyrshampedyxkuyuio
HakonumensHolx Kyasmyp CBB 6uozapanicennvix o6sexmoé OO0 «JIYKOH/I-ITepmsb»
(muxpoonoe uucno — 103, unoexc akmugnocmu — 50,0%)

Table 1 - Effectiveness of bactericide FLEK-BCI-703 action on sulfate reduction of SRB in infected
Jacilities of LUKOIL-Perm LLC (microbial number — 103, activity index — 50.0%)

3amuTHEIHN 3(hdexT GaKTEepHIUIA IIPH €TI0 COJEP>KaHUH I/M> , %
MecTOopOo KaeHHuEe Inhibition effect of bactericide as per its content g/m?3, %
Field
25 50 75 100 150 200
M
OCKWHTHHCKOC 79 86 90 100 100 100
Moskudinskoye
OnaTHXHHCKOE 83 92 96 100 100 100
Opalikhinskoye
baxnamoscxoe 83 87 93 100 100 100
Baklanovskoye i
PaccBeTHOE
82 88 94 97 100 100
Rassvetnoye
ITaBIOBCKOE
79 87 93 98 100 100
Pavlovskoye
Koxyficxoe 81 88 94 97 100 100
Kokuyskoye
IIIymoBCcKO€
81 91 94 97 100 100
Shumovskoye

Taonuya 2 — pgpexmusnocms oeticmausn oaxmepuruoa ©L/IPK-HKB-703 na cyasgpampeoyKkuuio
HaxonumensvnsLx Kyavmyp CBb 6 noomosapnoii 6o0e PBC-4 KatomMo6CK020 MecCmopoicoenusn
000 FOxamexc-FOzpa» (muxkpoonoe uuciao — 101, undexc akmuenocmu — 100%)

Table 2 - Effectiveness of bactericide FLEK-BCI-703 action on sulfate reduction of SRB in bottom
water in vertical steel tank - 4 at Kayumovskoye field in Yukatex-Yugra LLC (microbial number —

101, activity index — 100%)

Pe3yapTaThl BU3YaJIBHOI'O OCMOTPA CKIAHOK (1) — pOCT GaKTepHI, (-) — OTCYTCTBHE OAKTEPHI / JOZHPOBKA OAKTEPHITH A, I/M>
Results of samples visual inspection (+) — bacteria growth, (-) - no bacteria / bactericide dosing, g/m?

KonTposb 50 80

100 150

+ + -

HedTecbopa KaloMOBCKOTO MECTOPOXKCHU S
OO0 JOxkarekc-IOrpa».

ITOCTOSIHHOE JO3UPOBAHUE PEATEHTA
OCYINECTBIIIOCH C TOMOIIBIO YIIP-1,6 co cpenHeit
pacxognou HopMoIt 80 r/m?. Copepxxanue CBB 1o
3aKAYKH OAKTEPUITH]A B IPOMBICJIOBBIX CPE/IAX
cucremsl HepTec60pa, OTOGPAHHBIX C KYCTOB: 3,4, 6,9,
30, 32, coctasasano 1000—1 000 000 ki/cm?.

IIpu OCYIIECTBIEHUN KOHTPOJIA 32
OUO3aPAXKEHHOCTHIO IPOMBICJIOBBIX CPEJl B TCUECHUE
Bcero cpoka OITU ycranosneHa 100%-4 3(p(hpEKTUBHOCTD
nericteudg 6akrepuniuga GIDK-NKB-703 o
HOJABJICHUIO )KU3HEAESITEIbHOCTH CBB (B OTOOPAaHHBIX
NpO6aAX IPOMBICTIOBBIX cpefy CBB OTCYyTCTBOBAIN), UTO
cornacHo P 39-3-973-83 u P11 03-00147275-067-2001
ABUJIOCH MMOJIOKUTC/IBHBIM PE3Y/IBTATOM.

B Hacrostmee Bpems 6akrepunyg CJIIDK-UKB-703
IPOMBIIIJIEHHO 34KA4YMBAETCS B CUCTEME HEPTECOOPA
KaromoBckoro mectopoxaenus OOO «tOkatekc-I0Orpa». ©

the period from October 2014 to April 2015
in Yukatex-Yugra LLC.

Constant agent metering was performed
by batchng unit — 1,6 with the average rate
of 80 g/m?’. SRB content before injection of
bactericide in oil-gathering system fluid
from well pads 3,4, 6, 9, 30, 32 was
1000-1 000 000 kg/sm?.

Control of bacterial contamination of
production fluids during the whole pilot
testing period proved 100% effectiveness of
bactericide FLEK-BCI-703 for inhibition of
bacterial activity (no SRB was detected in fluid
samples) that is a positive result according to
operational documentation 39-3-973-83 and
03-00147275-067-2001.

At present time bactericide FLEK-BCI-703
is injected in oil-gathering system of
Kayumovskovye field in Yukatex-Yugra LLC. ©
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10.A. BAJIAKHMPOB, x. 1.H., mpodeccop, akageMHuK Me>K/TyHapOJHOH AKa/I€MHH HAYK BBICIIEH IIKOIBI

CMNOCOBbI BbI3OBA NPUTOKA ®J1IOMA0B B AJINTEJIbHO MPOCTAUBAKOLLIUNX
HEDTAHDbIX N FTA30BbIX CKBAXXUHAX

HedTsaHBIE U I'A30BbIE CKBAXKUHBI CTAPEIOT, TOAOOHO
moasaM. CTapble JIIOAN U3-32 60JIE3HU 4aCTO HE MOT'YT
6€3 NIOCTOPOHHEN ITOMOIIY TPOUTH ABA-TPU METPA.
To >xe caMOe KaCaeTCs U CKBAYKUH: OOECCUTIEHHBIE
JUIMTEIBHBIM OTCYTCTBUEM NIPUTOKA YIVIEBOAOPOOB,
«OEJHSKKN» HE MOT'YT BBIIABUTD U3 CEOS KATIEJIbKY
He(TH UM TY3bIPEK ra3a. [IoaToMy niepey
CHEUATACTAMHU CTOUT NPOH6IEMA BOCCTAHOBIEHHU
MIPEXKHUX «MOJOJECIIKUX> CUJI CKBAXKUHBI Y IIJIACTOBOM
cucteMbl. O6Pa3HO BBIPAXKAACDH, CIIEITUATUCTDI JOIIKHBI
UCIIOJIb30BATh IIPUEMBI M CLIOCOOBI U3 APCEHAIA
TEPOHTOJIOTOB JIJISL yCTPAHEHUS «CTAPOCTU» CKBAXKUH.

Ecyin MBI O6PAaTHUMCS K YYEOHUKAM, ITO KOTOPBIM
HAC KOIJJa-TO YYUJIN, TO TAM T'OBOPUTCA 00 a(pdekTe
JKamaHa, CBUAIETEIBCTBYIOMEM O HATUYNH
JIONOJTHUTENBHOM S9HEPTUU U YIIPYTOEMKOCTH MEXIY
OPAaMU IIJIACTA. DTOT APPEKT U JIEKUT B OCHOBE
METOAA IEPEMEHHBIX JABJICHUHN (MATKOU UMILJIO3UN),
OCYIIECTBIISIEMOTIO ITyTEM «HAOHMBKH> JABJIICHUS B
KOJUIEKTOPE ¥ MTHOBEHHO! PA3PAJIKA U IMKBUA AN
ra30BOTO ITy3bIPS B BAKYYMHOM IIPOCTPAHCTBE
CKBaXMHBL HeuTo No06HOE TPOUCXOIUT, KCTATH,
KOT/jA 3JIEKTPUYECKUMHU PA3PATAMHA 3ACTABIAIOT BHOBb
OXMBUTb OCTAHOBUBIIEECS CEPJLIE YEIOBEKA (MEXKY
IIPOYMM, B MEJAUITUHE 3TOT METOJ, CBOMM YaCTBIM
IIPUMEHEHHNEM HAOMJI OCKOMUHY).

JIMKBUJAIIUA I'A30BOTO ITy3bIPS B BAKYYMHOM
MIPOCTPAHCTBE MMPOUCXOAUT CO B3PBIBOM, IO3TOMY
JAHHBIA METOJ 6bLII HA3BAH METOJOM UMILIO3UH
CO B3PBIBOM B BaKyyMe. [IpH €ro NCIoIb30BAHUH
HEOOXOAMMO CBECTH K MUHUMYMY BPEHBIE
TIOCIENCTBUA BO3JEHUCTBUA B3PBIBHON BOJIHBI HA KPETb
CKBA)KUHBL. [IJ151 3TOM 1IE€JIN HY>KHO C IIOMOIIIBIO THOKOM

TpyOs! (I'T) B MOMEHT B3pbIBA HATHETATh B CKBAXKUHY HA
(POPCUPOBAHHBIX PEKUMAX BOJY C AHUOHOAKTHBHBIM
ITAB 10 HacCBIIIEHUA (TO €CTD 10 YCThsA). MOXHO BOAY

c ITAB 3aMeHUTB JBYX(PA3HOM IIEHOM. DTOTO OyJeT
JIOCTATOYHO, YTOOBI BBI3BATH IIPHUTOK (DJIFOUIOB

U3 JUIMTEIBHO IIPOCTAUBAIONEN CKBAKUHBL, €CJIU,
KOHEYHO, B HET €III€ OCTAIUCH YITIEBOJOPO/IBIL.
OTMETHUM, YTO B 32ITACE OCTATIUCH OOJIEE CUIbHbBIE
CIIOCOOBI BO3EUCTBUS HA IVIACTOBYIO cucremy: ['PIT)
KPC, I'TIIT. K 3TUM CIIOCO6AM MBI MOKEM BEPHYTHCS,
€CJIM METO/I UMIIZIO3UH HE 1ACT OXKUJAEMOr0 3 peKTa.

CnpaBka «BpemeHun konTioObuHra.
BpemeHu I'PIM»

)KamaHa a¢phekT — BO3HUKHOBEHUE
MOBbILLEHHOrO CONMPOTUBIIEHNSA
nepemMeLLeHNIO cogepXXallen ras Hed T no
TOHKOMOPUCTOMY MAACTy NPU NPOXOXAEHUN
ee yepes Cy)KeHHble MeCTa NOPOBbIX KaHAOoB.
>KaMaH ycTaHOBMI, YTO HaCbILWEHHas ra3om
XUAKOCTb (T.e. C Ny3bipbKamu rasa) no

Y3KUM KanunnspHbIM KaHanam gBuxeTcs
ropasfo MeasieHHee, YeM YUCTas XNOKOCTb
(6e3 rasoBbix Ny3blpbkoB). OCHOBHbIE
NPUYUHLI XK. 3. — MOBEPXHOCTHOE HaTaXeHune
W KanunnapHocTb. Mpu gBuxxeHUn
ra3oHacbILLLEHHOW XNAKOCTU My3bIPbKK

rasa OKMmaloTcs, oeopmMmnpytoTcs, YTo
3aTpygHaeT HopMalsibHOe BUXEHNE
KUAKOCTW.

(feonornyeckmnin TONKOBbIM ClIOBapPhb)

«MPU3PAK» CMNTOCOBA NMIJ10O3UN

Ka’xipI¥1 13 HAC MOKET IIPUBECTH IIPUMEP, KOIIA
B CJIO’KHBIE MOMEHTBI TBOPYECKOT'O ITOUCKA YAAYHBIH
OTBET U JIYUIIIEE PEMIEHUE IPUXOANIIO HE3AMETHO,
KaK OBI CO CTOPOHBI, U3 CAMOM, YTO HA3bIBAETCH,
T'yIIW JKU3HH.

MHOTO JIET B MOET I'OJIOBE HE CKJIAABIBAJIOCH
PpEUIEHUE 324291 IO UCIIOIb30BAHUIO 3(PPEKTA
UMIUIO3HHU B IIPOIECCAX JOOBIYM HEMPTH U ra3a, IOKa
B IIECTUJECATBIE IO ITPOIIOTO CTOJIETUS MBI
C KOJIJIETAMH HE HAYAJIU PA6OTHI IO ITPOBEJICHUIO
KHUCJIOTHBIX O6PA00TOK B HE(PTAHBIX CKBAKUHAX C
IIOMOMIBIO TOPOMIKOBBIX KMCJIOTHBIX KOMITO3ULINH
B Kurae, B JIDKYHHAaHCKOM HEPTErA30IIPOMBICIIOBOM
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VIPAaBICHUU. XO4y OTMETUTD, YTO TOI/IA MbI

OBLIH IEPBBIMU NIPEACTABUTENAMU YKPAWHBL,
YAOCTOUBIIMMUCS ITPSIMOTO KOHTAKTA C KUTAHCKUM
NPEOIIPUATHEM.

MBI IPOBOAMIIA TPOMBICJIOBBIE PA6OTHI B 3UMHEE
XOJIOJJHOE BPEMSL, KOITIA 1YJIN CUJIbHBIC OOKUTAIOIINE
BETPBL B MOMEHT, KOT71a IIPOBOAMINCEH PAOOTHI IO
BOCCTAHOBJIEHHIO IIPOMU3BOANTETHHOCTHA HACOCHBIX
MIPOOBKOOOPA3YIOMINX CKBAXKUH, BOKPYT HUX
COBUPATNCh MHOT'O KPECTHSTH M3 OIIM3IEKAITIX
TIOCEIEHU M, KOTOPBIX TPUXOUIOCH OTTOHSATH OT
CKBAKH1HBI, 9TOOBI TP HATHCTAHWU KUCJIOT TU JIIOAU
He nocTpajanu. Ho u4ro Torja 6pocanocs HaMm



B IVIa32: MHOI'ME€ KUTAYICKUE KPECTBSHE HATIOTHSIN
ra30M M3 CKBAXKUH IIPOJOATOBATBIE EMKOCTH, IIOXOKHUE
Ha a3POCTATHI WUIH JUPUKA6IM. HaM TOTOM OOBSICHIIIH,
4YTO B 3TUX TUPUKAOIISIX> HAXOUTCS HEPTIHOMU
THOMYTHBIN I'a3, KOTOPBIA KPECTBSIHE UCIIOJIB3YIOT B OBITY
JUIs1 OOOTPEBA M IPUT'OTOBJICHUS ITHIIH.

DTH «a3pPOCTATB B KPECTbAHCKUX PYKaX U CTAINA
«IPU3PAKOM UMILIO3UM», HATOJKHYBIIUM HA [IOBTOPHOE
OTKPBITHE 320bITOTO CIIEIUAIMCTAMH CIIOCOOA
BO3/ICHCTBUS JIJIS1 BBI30BA IPUTOKA (PIIIOM]IOB M3
CKBAKUHBI!

Be3yCcI0BHO, 3TOMY APXAUIHOMY CIOCOOY BBI30OBA
NPUTOKA (PIIOK/IOB IPUIILIM HA CMEHY COBPEMEHHBIE
mortHbie TexHooruu — IPIT, KTPIT.. Tak sxe Kak
KAPETHBIM 3KHUIIAKAM IIPUIUTH HA CMEHY OBICTPBIE
ABTOMOOIJIN.

Ho TeM He MEHEE UMILIO3HS MOYKET UCIIOIb30BATHCS
B IIOJIEBBIX M MOPCKUX YCJIOBHUSIX U TIOHBIHE.

B HEKOTOPBIX C/Iy4YasiX JOCTATOYHO B CKBAXKUHY
TIOMECTUTD HAAYTHIE HIAPbI, KOTOPBIE CO BDEMEHEM
JIOIHYT Y B30PBYTCS, YTOOBI 3TUM CAMBIM BbI3BATh
JIOTIOJTHUTEBHBIN IIPUTOK HE(PTU UJIH ra3a 6e3
JIMIITHUX JCHEKHBIX 3aTPAT U 3HAYUTEIIbHBIX
TEXHUKO-TEXHOJIOTMYECKUX YCUINI HA
HEOOYCTPOECHHBIX IIPOMBICJIOBBIX IIJIOMA/IAX.

U emmie: crioco6 UMIIJIO3UH MOXKET OBITH C YCIIEXOM
UCIIOJIb30BAH TAKXKE B KAYECTBE CKOPOI IOMOIIH B
EPHOJT OCBOEHUA CKBAXXMHBI tocse I'PIT u KI'PTT.

W, KpoMe BCETO MPOUYETO, HECMOTPS HA U300UIHe
CTPEMUTENBHBIX ABTOMOOHJICH, MHOITIA OYEHb
XO4YETCSI YUHHO IIPOEXATHCS B CTAPUHHOM KaAPETE,
B IIyTU IIPEJABASICH IIOJIE3HBIM PA3MBIIUIEHUSAM. ©
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KOJIOHKA YJIEHA PE

B HN® «Makep» Ha NOCTOAHHYIO
paboTty TpebyroTca:
Pykosoautens LNATC Beoyuwmin MHXeHep-MexaHUK

no Hed)TenpoMbICIOBOMY

Pykosogutens cny6bl, ragHbIM obopyaosaHuio

M BEAYLWWHE CNELUANTUCTDI

MO 3aKaHYMBAHMIO CKBAXKMWH PykosoauTens cnyx6bl 0XpaHbl

5 TpyAa U NPOMbILUNEHHOM
PykosoauTenb cnyx6bl, rnaBHbIM 6e30nacHOCTH
W BeayWwMe CneumanucTbl reonoru

no HanpaeneHu 006b4mu HedTu u P WHxeHep-TexHonor

3 no metannoobpaborke
[naeHbIKM 1 Begywme

MHXXEHEPbI-TEXHONOTU B CNYXKOY
pa3paboTKu CKBaXKHbIX TEXHONOMUM

IT-aupeKTop, NporpaMMMCTbI

MopmMa aHKeTbl pasMelleHa Ha caidTe www.npf-paker.ru /\ OKTABPLCKWA
B pasgene «BakaHcum». AHKeTy oTnpaensaTe Ha hr@npf-paker.ru PS5 SN

~=T1AKEP

HAYYHO-NMPOW3BOACTEEHHAR ®HUPMA

OBpawareca: Pecnybnuka bawkoprocTtad, r. OKTADpLCKUA,
yn. CeeepHasn, a. 7. Tenedon: (34767) 5-16-46
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Poccunckana Hedprerazosas
TeXHUu4YeckKkass KoHdepeHuusa
U BbicTaBKa SPE
24-26 okTsibpsa 2016 | Mockea, Poccus

Perncrpauuns otkpbita Ao 10 oktadépa 2016

KoHdepeHuuns

- [IneHapHbie U NaHeNbHbIe CeCCUM

- 22 TEXHWYECKMe Ceccum

- Kpyrnsie cTonsl

» CneynanbHas ceccra MONOAbIX CNeuranmucToB
- PermoHanbeHblin KOHKYPC CTyYAeH4Yeckux pabor

BbicTaBka
He ynycTuTe CBOM LWWAHC - NpUCOoeAUHANTECE K nMaepamMm
oTpacnu! NMogpoBHOCTH - HA CaUTe MEPONPUATHUA

3a gononHWTEnLHOM MHdopMaLUKued, NoxanyicTa, oGpallanTecs K Mapuu
TuwKoeoii: russianollandgasi@spe.org; mtishkova@spe.org.
Ten.: +7 (495) 268-04-54

www.spe.org/events/rptc/2016

MnaTMHOBLIK CNOHCOP

Schiumberger

30MnoTON CNOHCOp

HALLIBURTON

3onoToi cnoOHCOp

bp

»

3onoTon CNOHCOpP

[OXar

EMEPSGN GROUP COMPANY



TEXHOCTPOA
NW3NHT

R

fapaHTupyem
CTaOUNIBbHOCTD,
NOPAAOYHOCTb

N KaYeCTBeHHbIN

pecypcC

Kypran «Bpemsa konmrooburza» beceoyem
¢ PA. Heuno8bim, KOMMeEPUeCKUM
OUPEKMOPOM MUSUHZOB0LL KOMNAHULU
OO0 <IexHocmpOUNU3UNH2>.

«BpeMs KOJITIOOHHTA»: Pycian AIKyOoOBHY,
IIO3HAKOMBTE HAIITNX YUTATEJICH ¢ Bamrei
KOMIIAHHEH.

Pycnan Urnnos: JIMBUHIOBAsA KOMITAHUS
«O0O0 «TexXHOCTPONIU3UHTI > YCIIEITHO PAOOTAET HA
PBIHKE YETBEPTBIH I'Ofl. MBI AB/IIEMCS O(PHUIIUATIBHBIMU
(PHMHAHCOBO-TU3UHIOBBIM NAapTHEPOM C3AO «DUJIMAIII,
O 4EM CBH/IETENIBCTBYET NOTYYEHHBIN HAMU CEPTU(PUKAT.
32 BpeMsi COBMECTHOU pabOThI ObLIIN PEATU30BAHBL
YETBIPE KOJTIOOMHIOBBIE YCTAHOBKH TSXKEIOT'O KIIACCA,
JIBE 13 KOTOPBIX YHUKAJIbHBL:

- IIE€PBasl SKCIIEPUMEHTAIbHAA YCTAHOBKA TAMXKEIOI'O
ks1acca MK30T-50, peann3oBaHHAs1 IO COBMECTHOMU
AHTUKPU3UCHOM ITporpamMme ¢ C3A0 «PHIMAIIT»

B 2015 rony Ha BbICTaBKE «HedTb 1 I'a3>»/MIOGE;

- YCTAHOBKA KOJNTIOOMHI'OBAS TAXKEIOTO KJIACCA
MK30T-40 (cocTosiiast U3 OTAE/IbHBIX OJIOKOB,
CMOHTHPOBaHHAs HA traccu M3KT 65276 10x10).

MbI XOTHUM BUIETb YUTATEJIEH )KYPHAJIA B KAUECTBE
HAIIUX KJIMEHTOB, MBI JK/IEM BAIITUX OOPAIEHUNA U TOTOBBI
NPEAOCTABUTD 3KCKJIIO3UBHBIE YCIOBHA 110 JIU3UHI'Y
Ha KOJITIOOMHT'OBBIE YCTAHOBKH, KOMILIEKCHI ['PIT —

BCIO HOMEHKJIATYPy 060pyAoBaHusa C3AO «DUIMAII.

ITOMHUMO BBIIIEHA3BAHHOI'O IIPOU3BOANTEJIA, KOMITAHHUA

«JeXHOCTPOMIM3NUHT» YCIIEJIA yCTAHOBUTDL OTHOIIEHUS U C

JPYIUMU IIPOU3BOJAUTEIAMHU OOOPYIOBAHUS.

BK: Ha KaKyI0 KaTEeropHuIo KJIHE€HTOB
OpHEHTHpPYeTCA Banra KOMImanusa?

P.J.: <TeEXHOCTPOUIU3UHT» INIPEJOCTABIIAET YCIIOBUSA
JUIA BBICHIEHN KATETOPHUH 3A€MIUKOB. Kirrouesple
KOHTPAIr'€HTbl IU3UHIA — KPYITHbIE KOMIIAHUU
(KOpriopanuy, XOJJAUHIU, HE3ABUCHUMbIE CEPBHCHBIE
KOMITaHMM). Hamm npenuMyInecTsa — Kpardamnime CPOKU
MOCTABKU TEXHUKU, MOOUJIBHOCTD, OIEPATUBHOCTD
B IIPUHATUN PEIIEHNI, KAYECTBO, KOHTPOJIb
COIPOBOXK/ICHU S CLICIKU, TMOKWUI UHIUBH/1YAJIbHBINA
HOAXOM K KAXKIOMY KJIIMCHTY.

BK: B kakux peruoHax <IeXHOCTPOHIHN3HHT»>
peanrusyer CBOM IIPOECKTHI?

0
O
E
<
s
~
S

P.J.: KoMIIaHUA OCYILECTB/IAET PEAIN3ALHIO
IIPOEKTOB IO Poccurickon Penepanun. Mel padoTaeM
npeumMyecTseHHO ¢ AHAO, XMAO, peruonamMu
3ananHor u Bocrounoi Cubupu. B 6nnskaimmx
IUVIAHAX — PEAIU3alys IPOEKTOB B cTpaHax CHI n
TaMOXXEHHOTO COI034.

BK: KakoBbI YCIOBHA IIPEJOCTABIAEMOIO
Bamier KOMIIaHHEM IU3HUHTA?

P.M.: DUHAHCOBBIN PECYPC, KOTOPBIH MBI
MIPEJOCTABIAEM KOHTPATEHTAM, IPEJIHA3HAYEH JIJIA
KOPITOPATUBHBIX KJIMEHTOB, TAK KAK BCE ITIOKYITATEIN
HePTEra30B0ro O60PYAOBAHUS — KPYIITHBIE KOMIIAHUWH,
KOTOPBIE UMEIOT OOJBIION OIBIT 3aKYIIOK B JAHHOM
cektope. [To3aTOMY IEHBI'M, KOTOPBIE MBI PA3MENIAEM,
OJJHH U3 CAMBIX BBII'OJHBIX. [OIOBOE YIOPOKAHME HA
KOJITIOOHMHTOBYIO YCTAHOBKY COCTABIISIET 7%. CPOK
JIU3UHTA — OT 3 710 7 JICT.

BK: Bel TH9YHO MMeeTe OOIBIIOM OIIBIT
PaGoTHI B (hDMHAHCOBO-TU3MHI'OBOM KOMIIAHHUH,
00CITyKHBABIICH KJIHNEHTOB B CETMEHTE
He@dTEra3soBoro CEpBHCA. A UYTO MOKHO CKa3aTh O
JAPYI'HX WICHAX KOMaHIbI <[eXHOCTPOHMIU3HHIA>?

P.J.: Bce Ton-meHemKepol «[eXHOCTPOMIN3HIA»
MMEIOT OOJIBIIOH OIBIT B c(hepe (PUHAHCOBOM
JEATENIBbHOCTH, CTPAXOBOI'O 6U3HECA, B c(pepe
JIM3UHUTOBBIX IPOAYKTOB. «[EXHOCTPOHUIUZUHI> —
YHUBEPCAJIbHAS HE3ABUCUMAsl BHEOAHKOBCKAsI
JIM3MHIOBASI KOMIAHUA, KOTOPAs IIPEJNOCTABIIAET,
OMMUMO (PMHAHCOBOH YCJIYTH, €IIE U TEXHUYECKYIO
KOHCYJIBTAIUIO. MBI XOTHUM U (POPMHPYEM TAKYIO
KOMAaH/1y, YTOOBI KAXKIbII €€ UJIEH ObLI CIOCOOEH
NPOKOHCYABTUPOBATH KJIMEHTA HE TOIBKO I10
(PUMHAHCOBBIM, HO 1 10 TEXHUYECKUM BOIIPOCAM.
OTMeuy, 4TO BCE COTPYAHUKH HAMIETO KOMMEPUYECKOTO
JENAPTAMEHTA UMEIOT TEXHUYECKOE OOPA30BAHHUE,
MPAKTUYECKHU BCE SBJISIOTCS BBITYCKHUKAMU
MOCKOBCKOT'O aBUAITMOHHOI'O MHCTUTYTA (MAN).
J1J1s1 yCTIETHOM pabOTHI U YKPEIVIEHUS TAPTHEPCKUX
orHomeHuy komnanusa C3A0 «bPHUIMAIIL> nposesia
OOy4Y€eHHE 1O BCEX HOMEHKJIATYPE CBOEH NPOLYKIIUH
CHELNAIHMCTOB KOMMEPYECKOI'O IENIAPTAMEHTA
OO0 «TeXHOCTPOUINU3UHT», O YEM CBUZIETEIBbCTBYIOT }
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OHUHAHCDHI

MMEHHBIE CEPTUPUKATHI O IPOXOXK/ICHUH Kypca
«[IpOM3BOACTBO U OOCITYKUBAHME KOITIOOMHI'OBOTO,
430THOT'0, HACOCHOT'O, IEMEHTUPOBOYHOI'O
060PYAOBAHUA U OOOPYJOBAHMA IJIs1 KOMILIEKCA I'PIT.
Taxk 9YTO y HAC UMEIOTCSI OOYYEHHBIE COTPY/AHUKH,
KOTOPBIE NTPOILIH JOMOJIHUTEIBHOE OOY4YEHHE 1O
IporpaMmme NpeanpusTusI-apTaepa. To ecTb OHU
SIBJISTIOTCSI HE TOJIBKO CIIEITUAJIUCTAMU TIO JIM3UHTY;

HO ¥ MTH>KCHEPAMHU 110 HOMEHKJIATYPE, 3HAIONUMU
IIPUHITUITEI Pa6OTHI TEX MJIK NHBIX BU/IOB OOOPY/IOBAHNS,
CITOCOBGHBIMHU TPOBECTU MUHHU-TEH/IEP, TOHUMAIOITUMH
CUTYAIUIO HA PBIHKE HE(PTETA30BOI'O CEPBUCA.

BK: Kaxk Bamra KOMIIaHHMA peKJIAMHPYyeET CBOH
ycayru?

P.J.: Ha Mo¥1 B317151/1, Han6os1ee 3(pPEKTUBHON (POPMOU
PEKIAMBI /I KDYIIHBIX U CPEJHUX KOMIIAHHUHI B CEKTOPE
HEPTEra30BOIO KOMILJIEKCA ABIAIOTCS PEKOMEHTALINH,

KOTOPBIE NIEPEAAIOTCS U3 YCT B yCTA. TAK UTO KITMEHTHI U
ITAPTHEPBL, C KOTOPBIMH MBI YK€ IMEEM OIIBIT PA6OTHI, —
CcaMasi JIy4IIasi PeKJIaMa I HAC U HANTUX YCIIYT.

BK: HECKOJIBKO CJI0B BanmmuM mOT€HITHAJIBHBIM
KJIME€HTAM B 3aK/JII0OYCHHE Oece/Ibl.

P.V1.: MBI HaJIEEMCH, YTO, BOIIPEKU
NECCUMHUCTUYECKUM IIPOTHO3AM HEKOTOPBIX
AHAJIMTHUKOB, PBIHOK HE(PTETA30BOI'0O CEPBUCA
AKTHUBHO PAa3BUBAETCA U CIIPOC HA KOJITIOOWMHIOBOE
060pPyIOBaHUE, OOOPYIOBAHME /I THPOPA3PhIBA
rmnacta (TPIT) u BcrmoMorarenabHOE O60PYIOBAHNE
MOKA3bIBAET YCTOUYMBBIN POCT, 4 3HAYUT,
WHBECTULIMOHHBIE ITPOEKTHI B HE(PTETA30BOM
KOMIIJIIEKCE MTOJIb3YIOTCA 1 Oyy T MOJIb30BATHCS
cnipocoM. CO CBOEN CTOPOHBI MBI I'APAHTUPYEM CBOUM
KJIMEHTAM CTA6MJIBHOCTD, TOPAAOYHOCTD
M KAYECTBEHHBIN pECYpPC. ©

Ha chumie (creea nanpaeo): Pycaan Hzunoe (kxommepueckuii oupexmop OO0 «TexHocmpouausunz»),
Eaena Jlanomenmoaéa (2enepanstulii ouperxmop C340 «PHIAMAILL»), Anopeii Oscanrun (zenHepanvHolii
oupexmop OO0 dlaxep Cepauc»), Onez Koganw (2nraenwiii unicenep OO0 dlaxep Cepauc»).

Domo coenano na 13-ii Medsxcoynapoonoii asicmasxe «Hegdpmo u 2as»//MIOGE-2015

OT pepakuun «BK»:

KomnaHus «TexHOCTPOMNV3MHI» SBNSETCS ABYKPaTHbIM obnagatenem cneupanbHOM NpemMmm
Intervention Technology Award B HOMMHaLUUK «®UHAHCOBLIV MHCTUTYT, CNOCOOCTBYIOLLMIA BHEOQPEHIO

BbICOKOTEXHOJIONMYHOIo HedTerasoBoro cepeuca B Poccum».
Mpemus Gbina yupexaeHa B Hadane 2014 roga poccMnckm oTaeneHem Accoupaumm crieumanmcToB
Mo KONTIOOWHIOBbLIM TEXHONOTUSAM U BHYTPUCKBaXXMHHbIM paboTam (ICoTA-Poccusi).
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KomMmnnekcHoe

CTpaxoBaHue Ane

npeanpuaTn
HedTerasoBoro
KOMIJIeKca

Pycinan HTHJIOB, BULie-IPE3HICHT IO PA6OTE C
NIPESNPUATHAMH TOIUIHBHO-3HEPIeTHIECKOI'0 KOMILJIEKCA
ITAO «CAK «DHeprorapaHt»

PacTymurii MUPOBOI CIIPOC HA SHEPIOHOCUTEINA
CIIOCOOCTBYET PA3BUTHIO HE(PTETA30BOU OTPACIIH,
BHE/IPEHHUIO COBPEMEHHBIX TEXHOJIOTHH,
TO3BOJISIIONIMX ONITUMHU3HUPOBATH IIPOU3BOJICTBO U
YBEJIMYUTD NIPOU3BOAUTENBHOCTE. O4EBUTHO, UTO
JIIOOOU TEXHOJIOTUYECKUH ITPOLIECC COMPSIKEH C
OIIPEJICICHHBIMU PUCKAMU, KOTOPBIE HEBO3MOXKHO
OPEABUJICTD 1 3APAHEE UCKIIOUUTD dP(PEKT OT
UX HETATUBHOI'O BO3JEUCTBUA. IMEHHO IIO3TOMY
y2KE€ MHOT'O JIET B POCCHMM aKTUBHO IPUMEHSAETCS
CTPaXOBaHHUE.

B COBpEMEHHBIX YCIOBUAX, KOTOPBIE
XAPAKTEPUIYIOTCS ITOBBIINICHHOM
HEOIIPE/ICTIEHHOCTHIO SKOHOMUYECKUX,
HOJUTUYECKUX, TEXHUYECKUX U
OPraHU3AIMOHHBIX (DAKTOPOB, YIIPABJICHUE
PHUCKAMU IIPEJICTABISIET OUYCHb BAXKHBIN 1
3HAYMMBIN 3JIEMEHT CUCTEMBI YIIPABJICHU S
He(MTErazoBbIMU NPOEKTAMU. OCOOEHHO KOT/ja
PEYb UJET O BEAYIIEH OTPACIH CTPAHBL, KOTOPASs
T€HEPUPYET JOXO/bI TOCYJAPCTBA, IPAXK/IAH,
CMEXKHBIX OTPACJIEN U UTPAET OCHOBOIIOJIATAIONTYIO
POJIb B COLIMATIBHO-9KOHOMUYECKOM PA3BUTUN
Poccun.

COBPEMEHHBIE IIPOTPAMMBI YIIPABJICHUS
PHUCKaAMU NIPEANPUATHAI IPELIATAIOT MHOXECTBO
PELMIEHUN U METOLOB. OJJHAKO HANOOJIEE YCIIENTHBIM
U [IEJIECOOOPA3HBIM IPHU3HAH MEXAHU3M
crpaxoBanusd. ITAO «CAK «DHeprorapaHT»»
IPEAJIATAET BECHh KOMIIJIEKC CTPAXOBBIX IIPOTPAMM
JULSL IPEAIIPUATUN TOILIMBHO-3HEPIETHYECKOT'O
KOMIJIEKCA, YYUTBIBAIOMINX CIOKHOCTD
I POU3BOACTBEHHBIX IIPOLIECCOB OTPACIY,
HUCHOJIb30BAHUE JOPOTOCTOSAIIEIO OOOPYAOBAHMS,
PaboTy C BENECTBAMU U MATEPHUATIAMY,
006J1aJAI0IMMU OIIACHBIMU CBOUCTBAMH,
IPOSIBJIEHUE KOTOPBIX MOKET [IPUBECTU K
3HAYUTEIBbHBIM, 4 THOI/IA K KATACTPOPHUYECKHUM

OUHAHCDHI

IIOTEPSIM JIIsI KOMITAHUU.
Taxsxe CTpaxoBaHUe
BHYTPHUCKBLKUHHOI'O
reo(pu3nIEeCKOro
O60PYAOBAHUS ABJISICTCS
OJTHUM U3 CAMBIX
BOCTPEOOBAHHBIX BUJIOB,

HIOCKOJIbKY TTO3BOJISAET
SHEPTOTAPALT | KOMIICHCHPOBATH

MOTEHIIMAIbHBIE PUCKH,

KOTOPBIE TPOU3OIIIN B

PE3YALTATE IIOXKAPA, B3PbIBA, DOHTAHUPOBAHUA
CKBA’KHHBI MJIX OOPA30BaAHMS IT'PUQPOHA,
CTUXUIHBIX 6EICTBUH, U IPYTUE. [JOCTOMHCTBO
CTPAXOBBIX IPOrpamMM: 1) paCIIUPEHHOE
CTPAXOBOE ITIOKPBITHE; 2) TJOBEPUE IOC3AKA3YHKOB;
3) II0OOM NEPUO]] CTPAXOBAHUS —

OT OJJHOT'O MECHALIA IO I'OZid U 6oIIee.

HeCcKOMbKO NIPUMEPOB M3 ONBITA CTPAXOBAHU S

ITAO «CAK «DHeprorapant»:

- CTPOMTENBCTBO KOMIIJIEKCA 1O IIOATOTOBKE,
CXKVDKEHUIO I'a32, OTrpy3ke CIIIN 1 ra30BOro
KoHieHcaTa IOxHo-Tamb6erickoro TKM 3A0
<«I'pect KOKCOXMMMOHTAX;

- CTPOHUTENIBCTBO CIIOPTUBHO-03/I0OPOBUTEIBHOIO
komIekca 3AO «BaHKOPHEPTD»;

- PabOTHI IO KAMUTATBHOMY CTPOUTEILCTBY
06bEKTA «MOHTAKHO-COOPOUYHAS IJIONIAIKA
I'APOTEXHUYECKUX COOPYKEHUI M/P
Cesepnoro Kacriust OO0 «JTYKOWJI-
HU>XXHEBOJDKCKHEPTD>.

IToauc 1A CIeuaIu3upPOBAHHOM
TEXHHUKH

CHenuaau3upoOBAHHAS CAMOXO/IHAS TEXHUKA,
IIPUMEHSEMAs IPU PAOOTAX HA MECTOPOXK/ACHUAX,
MMEET PsiJ] CIENN(PUUIECKHUX PUCKOB, KOTOPbIE
HE Y BCEX CTPAXOBBIX KOMIIAHUH NOKPBIBAIOTCS
IOJIMCOM CTPaxXOBaHUs. Kak MpaBuio, o
JOTOBOPY BKJIIOYAIOTCA pyucku JTTI Ha foporax
OOIIIETO NOIB30BAHMS, ABAPUH, CTUXUITHBIE
6€eACTBUSA, IPOTHUBONPABHBLIE NEUCTBUA TPETHUX
suL,. 1o BCeM OII€HKaM, PA3BEAKA 1 JOObIYA
He(MTU 6YAyT HEPEMEMATHCS HA MIEIb() U B
BocTounyio CU6HpPE, O4E€BU/JHO, YTO OCBOCHUE
HOBBIX TEDPUTOPHH C 60JIEE CIOKHBIMU
T'COJIOTNYCCKUMHU U KITIUMATHUYCCKUMU YCIIOBUAMU
OYZAET CONPSKEHO C JOMOTHUTETbHBIMH PUCKAMU.
ITo3TOMY BOIIPOCHI OOECIEYEHM I KAYECTBEHHOIM
CTPAXOBOU 3AIUTOU NPEATIPUATUNI
HE(PTEra30BOr0 KOMILIEKCA OYAYT BCE 6osee
AKTYaJIbHBI 1 BOCTPEOOBAHLEL @

https://www.energogarant.ru/
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Anxema xcyprana «Bpemsa konmioounza. Bpema I'PIT»

Coiled Tubing Times QOuestionnaire

Anxema ncyprana

«Bpemsa xoamroounza. Bpems I PIT»

Coiled Tubing Times
Questionnaire

Pecnonoenmam ooy npeodioncenst ciedyroujue 60nPOCsyL:
The following questions were asked:

N~
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14.
15.

B xaxom pezuone (pezuonax) pabomaem Bauia komnanus?

Kaxue cospemerrbie mexHoi02uU Heghmeza3oeozo cepeuca Ucnojib3)mcs

na Bawem npeonpuimuu?

Kaxue mexnonozuu naarnupyeme ucnons306ams 8 6yoyuem?

Tpumensaemau Bauia KOMNAHUs KOAmMOOUH208b6Le TMeXHOJI02UU?

Konmirobunzosoie ycmaroeku Kaxux npou3sooumeseti ucnois3yem Bauia komnanusi?
Karxue konmioburnzosbie mexnono2uu Haubosiee 60cmpebosaivl 8 peeuore (-ax) nposeoerus pabom
Bauweii komnaruu?

Tpumensaem u Bawa xomnanus mexronozuro I'Pl1?

O6opyoosariue onsa nposederus I'PI1 kaxux npouseooumeneti ucnoiv3yem

Bawia xomnanus?

Kaxue euowot I'PI1 sgpgpercmusnol na ckeaxcurax Bauezo pezuonars

. Kaxue mexnonozuu ITHI aenaromcs, no Bawemy MHeHUI0, Hauboee aKmyaibHulMU Ha Ce200HAUHULL

oenw?

. Kaxue evicokue mexronozuu Heghme2azoeozo cepeuca 6)0ym 80Cmpedosas.

8 onucatiuieti (5—10 nem) nepcnexmuge?

. Kaxue ceemernmsi pOCCULICKO20 Heghme2a308020 CEPBUCA CIMONIKH)IUCL C HAUOOIULUMU NPOOIEMAMU

8 CBA3U C CeKMOPANLHBIMU C&lHKMM}ZMM?

. Kax usmeHuaucs 6 cCoepemerHvLx YCa08UaX 1no0X00bl Heghme2asocepeUcHbX KOMNAHULL

K npuobpemeHuro 00po2oCmoanLe20 000PYO0BAHUA?

. O Kaxux mexHono2usx Hegﬁmezasoeozo cepsuca Bam xomenocs oot npoyvecmas

8 acyprane «Bpems xonmroobunea. Bpems I'PI1»?

. Braxux nanpasieHunx, no Bauiemy MHeHU10, ICYPHALY C1edyem PACUUPUMS MemMamu1eckoe noue?

In which region(s) does your Company operate?

Which up-to-date oilfield service technologies are used in your Compary?

Which technologies do you plan to use in the fuiure?

Does your Company use coiled tubing technologies?

Coiled tubing units of which manufacturers does your Compan) utilizes?

Which coiled tubing technologies are in demand within the area of your Company’s activity?
Does your Company use hydraulic fracturing technology?

Hydraulic fracturing equipment of which manufacturers does your Company utilize?

Which bydraulic fracturing types are effective in your region?

In your opinion, which EOR technologies are of vital imporiance today?

. Which bigh-tech oilfield service technologies will be in demand in the near term (5-10 years)?

Which segments of the Russian oil and gas service faced the most serious problems due to the sectoral
sanctions?

. How do oil and gas service companies change their approaches of purchasing expensive equipment under

current conditions?
About which oil and gas service technologies would you like to read in Coiled Tubing Times Journal?
In what directions, in your opinion, should the Journal expand its topics?
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Anxema xcyprana «Bpemsa konmioounza. Bpema I'PIT»

Coiled Tubing Times QOuestionnaire

CmupHOB Ceprei AJIEeKCaHAPOBHY,
3amecmumens OUPeKmopa — 2aa6Hbill uHiceHep
11D Kybarveeogpusuxa» OO0 dasnpom zeopecypc»
1. Kpacnogapckuii kpar, CTaBpOIOJIbCKHN

Kpai, PocToBCKas 06/1aCTh, AMano-HeHenxkui
ABTOHOMHBIU OKPYTI.

2. TIonmHBIM CIEKTP UH(POPMALIMOHHOTO
obecriedeHys PU KalTUTaJIbHOM PEMOHTE U
CTPOUTENBCTBE CKBAYKUH, [IPU SKCILIYATAIIUU
MECTOPOXICHUN.

3. IIpOoaomKaTh UCIIOIb30BAHHUE UMEIOITUXCA U

pacimmpATbs NPUMCHCHHC HOBBIX.

Ha.

C3A0 «PHUIMAIII».

I'YIC, IIBP, HOpManu3aius 3a00¢€B,

WHTEHCU(PUKALIMA IPUTOKA, OCBOCHHUE.

Her.

AW R

- =10 0
|

1. B 6armoxanmme rofbl BCE TEXHOJJIOINH, CBI3AHHBIC
C YBEJIMYEHUEM JJOOBIUH YIJIEBOJOPOAOB, B TOM
gucnae ¢ I'PI1, c obecneyeHrueM CTaA6UIbHOCTH
PaboT CKBAXKHH, 4 TAKXKE C IOTYYEHUEM
nHpopmanuu (I'MC), CBOIO aKTYaJIbHOCTD
COXPAaHAT.

12. He cTankusasics.

13. KayeCcTBO M HAJIC)KHOCTD. IX 3HAUMMOCTD CTAJ1d
60J1e€ BEICOKOM IO COOTHOIIEHHIO C IICHOH.

14. IHTEpPECHBIH ONBIT KOMITAHU HEPTETA30BOIO
CEPBUCA, CEICMUYECKNI MOHUTOPUHT 11py I'PIT.

15. PacmimpsaTh TEMY METO/OB UHTECHCU(PUKAITUNU
IPUTOKA, 4 TAKXKE HAIIPABJIECHUE I'€O(PU3NIECKUX
HCCAETOBAHUH.

HoBuukoB AjekcaHap BacuiabeBuy,
oupexmop xpacrnoapckozo gunudaia 3A0 «bBT-
Bocmorx»

Omnepanuu ¢ THKT.

I'PTT c THKT

Ja.

C3A0 «PUIMAID, KATT.

I'IC, ppesepoBanue, paboTa C KIAIIaHAMU.
IToka HeT.

S O N IS Sl o

9. MI'PIL

10.TPIT, OII3, PUP.

11. Bypenue Ha 'HKT, 'IC, OI13.

12. Cepsuc I'PTL

13. TTo OCHOBHOMY OOOPYZOBAHUIO IIPAKTHUYECKUX
U3MEHEHUN HET.

14. O HOBBIX TEXHOJIOTHUAX U O60PYJOBAHUN.

15. B HanIpaBJIEHHUU TEXHOJIOT UL

Cxu6uH Oner BaaguMupoBud, oupexmop no
T'HKT, OO0 dlaxep Cepauc»
1. BAMAO, XMAO, Camapckoit 1 OpeHOYpPIrcKon
obnactax, bamkoprocrane, KpacHOApCKOM Kpae.
2. TOU, I'TIIT, Plag and Perf.
3. Plag and Perf.
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KpacHospckuii kpart, Amasn, TIoMeHCKas O61aCTh.

Sergey Smirnov, Deputy Director, Chief Operating
Officer, PF Kubangeophysics, Gazprom georesurs, LLC
1. Krasnodar Krai, Stavropol Krai, Rostov Region and

Yamal-Nenets Autonomous District.

2. Full range of information support during well
workover and construction operations and
development of oilfields.

3. We plan to continue utilization of existing
technologies and expand application of new ones.

4. Yes.

5. NOV FIDMASH.

6. Well logging and perforation operations,

bottomhole cleaning, flow stimulation and wells

completion.

No.

— = \0 0

1. In the next year all EOR-related technologies,
including hydraulic fracturing, well logging and
stabilization operations, will be in demand.

12. All segments face no problems to my mind.

13. Quality and reliability. Now they mean more in

comparison with the price.

14. About interesting experience of oilfield service
companies and seismic monitoring during hydraulic
fracturing.

15. The Journal should publish more materials related to

EOR technologies and well logging operations.

Alexander Novichkov, Director, Krasnoyarsk

branch of ZAO BVT-Vostok

Krasnoyarsk Krai, Yamal and Tyumen Region.

Coiled tubing operations.

Hydraulic fracturing with CT application.

Yes.

NOV FIDMASH and KATT.

Well logging and milling operations, as well as

operations with valves.

7. Notyet.

8 -

9. Multi-stage hydraulic fracturing.

10. Hydraulic fracturing, bottomhole zone treatments,
and cement squeeze operations.

11. CT drilling, well logging operations and bottomhole
zone treatments.

12. Hydraulic fracturing services.

13. If we consider commonly used equipment, no
changes have been made.

14. About new technologies and equipment.

15. In technologies direction.

AWk =

Oleg Skibin, Director, Coiled Tubing,

OOO Packer Service

1. InYamal-Nenets and Khanty-Mansiysk Autonomous
Districts, Samara and Orenburn Regions,
Bashkortostan and Krasnodar Krai.

2. Well logging operations, hydraulic jet perforation,
and ‘Plug and Perf’ technology.

3. ‘Plug and Perf’ technology.

4. Yes.



4. Ha.

5. C3AO «PUIMAIII», Hydra Rig, Stewart &
Stevenson.

6. H3, ocBoenue, hpesepoBarue mopToB MI'PII,
[TIIT, TOU.

7. Ha.

8. CAT, Frimaer.

9. MI'PIL

10. T'PIL, I'TIIT, ocBOEHUE.

11. MT'PIT, Plag and Perf.

12.—

13. Tlepeniin Ha OTEYECTBEHHOE OOOPY/IOBAHUE.
Wy Ha KUTANCKOE.

14. Plag and Perf, MT'PIT.

15. Yenyru o I'dU u OI13 Ha 62327IBTOBBIX 30HAX
nepdopanuu.

Pesaxos Ilases BajiepbseBuy, uricerep-
MexHO102 01O CINPOUMENbCINGA
cxsaxncum, benHHUITHHegpmy, 20cyoapcmeentoe
npoussoocmeerroe 0oseounerue <benopycrepmos
1. B Pecniyonuke benmapyce, B Poccniickon
Penepanun.
2. PagnanpHOE BCKPBITUE I1JIACTA, HAIIPABJIEHHOE
KOJITIOOMHTOBOE OYPEHUE, MHOI'OCTAJUMHBINA
I'PTL
I'C na THKT, I'TIIT na THKT.
Ha. IIpuMeHseT caeayommue TEXHOJIOTUN:
pagranbHOE BCKPBITUE ILUIACTA, OYPEHHUE,
3anpaBka kabens B THKT.
C3AO0 «PUIMAII>.
PagnaibHOE BCKPBITHE MIIACTA.
Ja.
C3AO0 «PUIMAII>.
9. KI'PII, MI'PIL
10. PBIT, MT'PIT, I'TIIT, 36C.
11. MI'PIT, konTi06MHIOBOE Oypenue, 'C
Ha 'HKT.
12.—
13. -
14.TYC na I'HKT, MI'PII ¢ paCTBOPSIOIIMIMHUCS
IapaMU, KOJITIOOMHI'OBOE OypEHUE.
15. TIprMeHeHNE BHYTPHUCKBAXKUHHOT'O
060pYyIOBAHMSL.

B W

®© oW

JansumivuH Bagum CepreeBud, HaudloHUK
npoussoocmeenozo omoend, OAO PMHTK
dHegpmeomoaua»

1. Amano-HeHerkuni aBTOHOMHBIN OKPYT,
OpeHbyprckast 061aCTh, YIbSIHOBCKAS OOIACTD,
Pecniybniuka benapycs, Peciy6nnka Kyoa.

2. PUP no rexnosnoruu OAO «PMHTK

«Hedreornaua», HOATOTOBKA U 3aKa4YKa [1apa B

IIACT, TEPMOI'a30BOE BO3JEMCTBHE.

KonTio6uHr.

Emie ner.

S A

I'eopusryuecKkoe UCCIENOBAHNE B
TOPHU30HTAIBHBIX YYaCTKAX CKBAXKHUH,
cenexruBHble CKO, 0cBOEHME NIOCIIE Oy PEHU. }

Coiled Tubing Times Ouestionnaire

5. NOV FIDMASH, Hydra Rig, and Stewart & Stevenson.

6. Bottomhole cleaning, well development, milling of
multi-stage frac ports, hydraulic jet perforation and
well logging operations.

7. Yes.

8. CAT and Frimaer.

9. Multi-stage hydraulic fracturing.

10. Hydraulic fracturing, hydraulic jet perforation, and

well development.

11. Multi-stage fracturing and ‘Plug and Perf’ technology.

12. -

13. They switch to equipment of domestic
manufacturers. Or that of Chinese manufacturers.

14. About multi-stage fracturing and ‘Plug and Perf’
technology.

15. Well logging operations and bottomhole zone
treatments in basaltic perforation zones.

Pavel Revyakov, Process Engineer, Well Construction

Department, BeINIPIneft, Belorusneft

1. In the Republic of Belarus and Russian Federation.

2. Radial drilling, CT directional drilling, and multi-

stage fracturing.

CT well logging and CT hydraulic jet perforation.

Yes. The following technologies are applied: radial

drilling, CT drilling and injection of cable into coiled

tubing.

NOV FIDMASH.

Radial drilling.

Yes.

NOV FIDMASH.

Acid fracturing and multi-stage fracturing,.

0 Radial drilling, multi-stage fracturing, hydraulic jet

perforation, and sidetracking.

11. Multi-stage fracturing, CT drilling and CT well
logging.

12. -

13. -

14. About multi-stage fracturing with dissolvable balls,
CT drilling, and CT well logging.

15. It should cover more topics related to downhole
equipment application.

S

=0 ® N OV W

Vadim Dan’shin, Head of Production Department,
RMNTK Nefteotdacha, J]SC
1. Yamalo-Nenets Autonomous District, Orenburg
Region, Ulyanovsk Region, Republic of Belarus and
Republic of Kuba.
2. Cement squeeze operations under a license from
RMNTK Nefteotdacha, JSC, preparation and
injection of steam into formation, and thermal gas
treatments.
Coiled tubing.
Not yet.

SN

Well logging operations in horizontal wells, selective
acid treatments and post-drilling completion of
wells.

. )
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Anxema xcyprana «Bpemsa konmioounza. Bpema I'PIT»

Coiled Tubing Times QOuestionnaire

8 -

9. KIPIL

10.T'PI1, KI'PIL

11. KonTio6uHr, I'PIL, MOATOTOBKA U 3aKA4Ka [1apd.

12. Ham cepBUC HE CTOJIKHYIICS C TPOOTIEMAMU.

13. aeT NOMCK a/IbTEPHATUBHBIX BADUAHTOB, MEHEE
JOpOTr'ux.

14. PUP, kosrrio6uHT, ceniekTuBHbie CKO.

15. -

Caaxos Osier YOpseBUY, 6e0)uuil uriceHep-
mexnonoe, OO0 dlaxep Cepsuc»
1. XMAO, IHAO, KpaCHOAPCKUM KPaH,
OpeHobyprckast 061acTb, BamKkopTOCTAH.

Ja.
C3AO «DHIMAIIl», Hydra Rig, Stewart &
Stevenson.

OI13, I'TIII, ppeseposanne MI'PIT, I'OU.
Ha.

AR

® NN

9. -
10. MI'PIT, I'TITT
11. -
12. -
13. -
14. -
15. —

30T1T0B AJIeKCaHAP MaKCHMOBHY, 3AMECINUIMNEb
oupexmopa — 2nasnuiit 2eonoz, OO0 JIenurozopck-
PemCepeuc», <Tazpac-PemCepeuc»
Ypano-TloBomxne.
Bypenune CM/], konTioouHT, ['PIT.
Hosrie Texnonoruu I'PIL.
Ja.
C3AO «DHIMAIII».
KPC, TTIITu T.11.
Ja.
C3AO «DHIMAIII»>.
9. JIJI1 KaXKJI0r0 OO'bEKTA CBOSI TEXHOJIOT U,
10.TPIT.
11. Pasynuunsbie Texnoaoruu I'PIT.
12.TIporpamMmMHOE OGECIIEYECHUE LIS MATPUIHOU
O6pabOTKHU.
13. KauecTBO IpHOOPETAEMOIO O60PYIOBAHU S
OCTA€TCs HA IIEPBOM MECTE.
14. O I'PIL, I'TIIT rimtoc T'PIT, THC.
15. Bypenmne ¢ THKT.

O N OV AN

Jlopoeue wumamenu! Bawie yuacmue 8 onpoce
NOMONCEM HCYPHANY «Bpems konmoburaa»
cmamo 60J1ee UHIMEPECHBIM U NONE3HBIM.
Buipescome, noxcanyticma, aniemy, 3anosiHume ee,
omcKarupyLime u npuwaume no aopecy
cttimes@cttimes.org
unu halina.bulyka@cttimes.org
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9. Acid fracturing.

10. Acid fracturing and hydraulic fracturing.

11. Coiled tubing, hydraulic fracturing, and steam
injection operations.

12. Our service did not encounter any problems.

13. They search for cheaper alternatives.

14. About cement squeeze operations, coiled tubing
and selective acid treatments.

15. -

Oleg Saakov, Lead Process Engineer,
Packer-Service, LLC
1. Khanty-Mansiysk and Yamal-Nenets Autonomous
Districts, Krasnoyarsk Krai, Orenburg Region, and
Bashkortostan.

Yes.

NOV FIDMASH, Hydra Rig, and Stewart &

Stevenson.

Bottomhole zone treatments, hydraulic jet

perforation, milling of multi-stage frac ports, and

well logging.

7. Yes.

8. -

9_ —

10. Multi-stage hydraulic fracturing and hydraulic jet
perforation.

11. -

12. -

13. -

14. -

15. -

RANE IS S

S

Alexander Zotov, Deputy Director, Chief Geologist,
Tatnefi-LeninogorskRemService, LLC, Tagras-
RemService
Urals-Volga Region.

Drilling, coiled tubing, and hydraulic fracturing.

New hydraulic fracturing technologies.

Yes.

NOV FIDMASH.

Well workover, hydraulic jet perforation and so on.

Yes.

NOV FIDMASH.

9. We have different technologies for different cases.

10. Hydraulic fracturing.

11. Various hydraulic fracturing technologies.

12. Software for matrix acidizing operations.

13. The quality of purchased equipment remains
number one criterion.

14. About hydraulic fracturing, hydraulic jet perforation
+ hydraulic fracturing, and well logging operations.

15. CT drilling.

O N O RN

Dear readers! Your feedback will belp Coiled Tubing
Times Journal to be more useful and interesting for you.
Please, kindly fill in the questionnaire, cut it out, scan
and send either to cttimes@cttimes.org
or halina.bulyka@cttimes.org



Coiled/tubing

Joporue apy3bs! rewncorenres L1T11CS

KypHai «<BpeMst KOJITIOOHHTA» IIPOCHT Bac OTBETHTH HA HECKOJIBKO BOIIPOCOB

1. ®N.O.

2. Kowmranwsa/Opranuzanys

3. JIOJDKHOCTD

4. B KakoM pervose (-ax) paboraer Bamra kommanus?

5. Kakue coBpeMEeHHBIE TEXHOJIOTUH HEPTETA30BOI'O CEPBUCA UCIIONB3YIOTCSA HA
Bamem nipeatipusarmnn?

6. Kaxme TeXHOIOrUY IUTAHUPYETE UCTIOIB30BATh B Oy/IyIIeM?

7. Tlpumenser ar Baina KOMITaHHs KOJTTIOOMHI'OBBIE TEXHOJIOTHUN?

8.  KOJITIOOGMHIOBBIE YCTAHOBKU KAKHX [IPOU3BOANTEIIEHA UCIIONL3YET Baria KOMITAHUA?

9. Kaxue KOJNITIOOMHIOBBIE TEXHOJIOIMH HAMOO0JIe€ BOCTPEOOBAHBI B PETUOHE (-aX)
pOBEAEHUA PAO6OT Bateit KoMImaHumn?

10. IIpumenser nu Bama komrianus TexHosaoruro I'PIT?

11. O6opynoBanue 1A nposeacHus I'PI1 Kakux IpoOu3BOAUTENEN UCTIOb3YeT Bara
KOMITAHHA?

12. Kakue Byuabl I'PIT a(ppeKTHBHBI HA CKBOKUHAX Barero pernoxna?
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13. Kakue Texnonoruu [THIT aBsioTCs, IO Bammemy MHEHHIO, HANOO0JIEE AKTYIbHBIMU
HA CETOHSANIIHNMI JCHb?

14. Kakue BbICOKHE TEXHOJIOTUN HEPTErA30BOI'O CEPBUCA OyAyT BOCTPEOOBAHBI
B Ompkanmeit (5—10 s1eT) nepcrexkTuse?

15. Kakye CerMeHThI POCCHEICKOTO HE(PTEra30BOTO CEPBUCA CTOIKHYIIHChH
C HAUOOJTBIIIUMH TPOHIEMAMU B CBSI3U C CEKTOPATHBHBIMI CAHKITHSIMHI?

16. Kak M3BMEHWINCh B COBPEMEHHBIX YCJIOBUSIX TIO/IXO/IbI HE(PTEra30CEPBUCHBIX
KOMIIAHWH K [IPUOOPETEHUIO JOPOTOCTOAIIETO OOOPYAOBAHMSA?

17. Ouenure, NOXKAIYUCTA, )KypHaI «Bpema konrioounra. Bpemsa I'PTT» o
[IATUOA/UIbHOM IIIKAJIE

18. O KaKHX TEXHOJIOTHUAX HE(PTEra30BOI'O CEPBUCA Bam XOTENIOCH OBI IIPOYECTh
B JKypHaIe «BpeMsa KonTioonHra. Bpems I'PIT»?

19. B Kakux HAIPaBICHUAX, 110 BarmeMy MHEHUIO, X)KYPHAIY CJICAYET PACIIUPUTD
TEMATUYECKOE M10JIE?

20. Xorenu 661 Bl NOy4aTh HOBOCTHYIO PACCBUIKY C CAHTd WWW.Cttimes.org?

21. Eciin Bel OTBETWIN ITOJIOKUTE/ILHO HA TIPEABIAYIIIUI BOIIPOC, TO YKAKUTE,
TIOXKAIYHICTA, CBOM JIEKTPOHHBI 4/IpeC

Crmacu00, YTO HAIIUTH BPEMA JI/IA OTBETA HA HAIITH BOIIPOCHI!
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HedTenpombicnoBas xmmuvs
Il MexxayHapoaHas

(X1 Bcepoccnnckan) Hay4yHo-
npaKkTn4yeckaa KoHpepeHUna

B KOH(EPEHII-KOMIITIEKCE B 3[JaHUH OUOITUOTEKNU
PI'Vuedptu nrasa (HUY) umenn U.M. I'ybkuna
24 nioHs 2016 roga cocrosacs 111 MexayHapoaHas
(XI Bcepoccuiickas) HAydHO-TIPAKTAYECKAA
KoH(pepeH A «<He(pTEnpOMBICIOBAS XUMUS».

OpraHu3aTopamMu MEPONPHUATHUSA BEICTYITHIIN
MUHUCTEPCTBO OOPA30BAHUS U HAYKU Poccuitckon
Oenepanuy, PIY HedTH U raza (PocCuricKkui
HUCCIENOBATENbCKUN YHUBEPCUTET) UM. .M. I'yOK1Ha,
HIT «<HaniuoHa/IbHBIA HTHCTUTYT HE(PTU U a3,
TexHoNOrn4yeckas muatdopma «[exHonoruu
JIOOBIYM U UCIIOTIBb30BAHUS YIJIEBOAOPOAOB»,

HOL /IpOMBICIOBAS XUMUS>.

OCHOBHYIO ayJUTOPHIO KOH(PEPEHITUH COCTABUIN
npeacrasutenn HUU, By30B, NPEANIPUATHN U (PUDM,
3aHUMAIOIINXCA PA3PAOOTKON, IPOU3BOACTBOM,
MOCTABKOI U IPUMEHEHNEM XUMHYECKHUX PEATEHTOB
JUI HE(PTAHOM U Ia30BOY MMPOMBINIJIEHHOCTH HA
Tepputopuu Poccun u crpan CHI — 6onee 70
YEJIOBEK, IPECTABIAIOMMNX 24 yIeOHBIX, HAYYHBIX U
IPOU3BOACTBEHHBIX OO'BEITUHEHUN U OPTAHU3ALIUI,
HE(MTEra30BbIX KOMIIAHUH.

V4aCTHHUKHM KOH(MEPEHIIUN CTABUIN CBOEH
LIEJIBIO BBIABUTb OCHOBHBIE TEH/ICHIINU B
Pa3sBUTUH MUPOBOI'O U POCCUHCKOI'O PBIHKA
XUMUYECKUX PEATEHTOB, YCTAHOBUTb KOHTAKTHI
U MOJIYYUTh HEOOXOJUMYIO HH(POPMAIIHIO O
COBPEMEHHOM YPOBHE ITPOU3BOACTBA ¥ IPUMEHEHU
XUMUYECKUX PEATEHTOB IS HEPTAHOM U ra30BOM
MPOMBIIUIEHHOCTU.

C IPUBETCTBEHHBIM CJIOBOM K Y4aCTHHUKAM
KOH(PEPEHITUN OOPATHIICA IIPOPEKTOP
1O MHHOBAIIMOHHOM JEATEIBHOCTH 1
KOMMEPLIMAIN3AUU Pa3paboTok PI'Y nedptn
urasza (H1Y) nm. .M. I'y6kuHa, mpodeccop
M.A. CunH. OH, B YaCTHOCTH, CKa3aJL: «MBbl
pazpbl, KOIZAAa B CTEHAX HAIIETO YHUBEPCUTETA
NPOXOAAT TAKUE HAYYHbIE BCTpeun. KonpepeHnn
«HedTenpoMbICI0Bas XUMHUsT» BCETA HACBIIEHHbBIE
10 TEMATUKE Y 3aIIOMHUHAIOIINECA. MBI BCTPEYAEMCA
YoKE OUHHAALATBIN Pa3, COCTAB Y4aCTHUKOB,
KOHEYHO, MEHAETCS, HO UX YUCJIO HE COKPAIIAETCH,

4 IPUPACTAET, TOTOMY YTO KOH(MEPEHIUA CTAIIA
TUIOIAIKOM JIJ14 IIJIOOTBOPHOTO O61eHus. Buepa

B YHUBEPCUTETE MPOIIEST BBIITYCKHOI Beuep. Mbl
BBIITYCTHJIM I[IOYTHU IBE TBICAYM CHELTUATHUCTOB I10
BCEM HAIIPABJICHUAM HEPTEra30B0M oTpaciu. Cpeau
HUX — OKOJIO JIBYX JJECATKOB BBIITYCKHUKOB HAIIIEH
Kadeapsl. Mbl BBIIUINA C ”HULTAATUBOU CHEIATh
NPOMECCUOHAIBHBIA CTAHAAPT «CIELUAJIUCT I10
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IIPOMBICTIOBOI XMMUW». HY>KHO 6bLJIO IOKA32Th
Ka/IPOBHKAM HEPTEIa30BbIX KOMIIAHUM, YTO TAKOHU
CTAHJAPT HEOOXOAUM. 5 HOTPATUI 3HAYUTEIILHOE
BpEMsI, YTOOBI PACIIUCATH BCE BO3MOKHBIE
HANPAaBJIEHN A, KOTOPBIMU JIOJIKEH 3AHUMATHCA
CHIIELIAAINACT IO IIPOMBICJIOBON XMMHWH, HAUUHASA

OT 6ypeHUs 1 JOObIYH, JOHIS IO IOATOTOBKU U

TPAHCIOPTHPOBKHU, U 3AKAHYUBASI TOH XUMHUEH,

KOTOpPasi IPUCYTCTBYET B HEPTENEPEPAOOTKE, BE/b

TaM TOXE IIPOMBIBKH, THTHOUTOPBI COJIEOTIIONKECHUI

uT.I. Eme pa3 ybeauncs, 4To 3Ha4eHUE

IIPOMBICJIOBOI XMMUHU 6OJIBIIOE, 4 CIIELIUAIICTOB

JUIsI Hee B POCCHM TOTOBSAT BCETO [1BE KaPEIPHI,

B TOM YHCJIE U Halla. S paj BUJIETh BAC 3/1€Ch

B OJJUHHAJLIATBIN pa3. Haseoch yBUIETD U B

JIBEHA1IATHIN»,

Temaruuaeckoe nose I MexxayHapOgHOM
(XI Bcepoccuiickon) HayYHO-IIPAKTUYECKOM
KOH(pepeHITUH «He(pTenpOMBICIOBAs XUMHUS» ObLIO
C(hOKYCHPOBAHO Ha CIEAYIOIMNX HATIPABICHUAX:

* pPEATEHTHI [J1s OyPEHUS, 3aKAHYHMBAHUA U PEMOHTA
CKBAKHUH;

* PpEAreHTHI U TEXHOJIOTUU UX IPHMEHEHHS B
MPOLIECCAX MOBBIMIEHUA HEPTEOTAAUHU IIJIACTOB,
WHTEHCU(PUKAITUH JOOBIYU HEDTH;

* pa3paboTKa ¥ NPHUMEHEHNE COBPEMEHHBIX
3AMUTHBIX MATEPHUAJIOB U THTHOUTOPOB
KOPpPO3HUH, 6AKTEPULINIOB, THTHOUTOPOB
COJIEOTIIOKEHU S, TAPADPHUHOOTIOKEHNA IIPU
JOOBIYE M TPAHCIIOPTE HEPTH U TA33;

* TNPHUMEHEHHE BOJOPACTBOPHUMBIX ITOTHUMEPHBIX
MATEPHUAJIOB B IPOLIECCAX IKCIUIYaTALIUHU
HE(PTAHBIX MECTOPOXKACHUL,

* IIOBEPXHOCTHO-AKTUBHBIE BEIMIECTBA B HEPTAHOHN U
I'a30BOU IPOMBIIIEHHOCTY;

* 3KOJIOTMYECKHE ACMIEKTHI IPOMU3BOACTBA U
NPHUMEHEHN A XUMUYECKHUX PEATEHTOB B HEPTAHOMN
U I'a30BOU IPOMBIIIEHHOCTY;

*  (PU3UKO-XUMHUYECKHE UCCIIETOBAHUA HEPTEN U
PEAreHTOB, IPUMEHSIEMBIX JIJ151 IOOBIYU HEPTU U
rasa.

V4YaCTHHK NPAKTUYECKH BCEX KOH(PEPEHITUI
«HedTenpoMbICI0BAA XMUMHs» CO BDEMEHN
OCHOBAHUS MEPONIPUATHSA, 3AMECTHUTEID
T€HEPATILHOTI'O JMPEKTOPA ITO MHKUHUPHUHI'Y JOOBIYN
OO0 «PH-YpaHUTIMHEDTH> AL Teann BEICTYIINII C
JIOKIa0M «BIMsAHNE reONnOJINMEPHBIX IPOAYKTOB,
NPHUMEHAEMBIX IIPHU I'€OJIOTO-TEXHUYECKUX
MEPONPUATHAX, HA IIPOMBICJIOBYIO IOATOTOBKY
HEPTH.



O KACIOTHBIX O6Pa6OTKAX U IOBBIIIEHHUNU
3P HEKTUBHOCTU JAHHOTI'O IPOIECCA PACCKA3AIA
H.A. Xacanosa, Ha4aAbHUK YIIPABJICHUSA IIOBLIINEHHA
Hedreornauu 1w1actoB OAO «<HUHM HePTETPOMXUM»,

HiccnefoBaHUIO HEPTAHBIX CUCTEM METOJIOM
JUHAMHYECKOT'O PACCESIHUSA ObLI MOCBAIIEH JJOKIA/]
Hay4HOro corpyanuka UITHI' PAH B.H. Kypbakosa.

3Ha4YUTENTBHOE BHUMAHHE HA KOH(PEPEHIITNHU
OBLIO YAEIEHO TEME PEMOHTHO-HU30/IALIMOHHBIX
pa6oT. I.P. ApC/1aHOB, IVIABHBIA CIECITUAIHCT OTAEIA
PHP OOO «Y(pUMCKHI HAYYHO-TEXHUYECKHUNA
LEHTP», OOPATHUIICA B CBOEM JJOKJIAJIE K BOIIPOCY
06 OTPaHUYEHHH BOJOIIPUTOKA B YCIIOBUAX
BBICOKOBA3ZKUX HEPTEN. O COBEPIIEHCTBOBAHNUU
TEXHOJIOT'MH MOBBIMIEHUS HEPTEOTAAYHN IIIACTA U
PEMOHTHO-U3OJISIIITUOHHBIX PA60T PACCKA3aT
K. T. H. A -H. Kynnkos u3 PT'Y nHe(ptu nrasa
uM. .M. T'ybknHa. MeHeKep O HOBBIM
TEXHOJIOTHAM U CJIOKHBIM padoTaM ITAO
«OpeHoyprued@rb» M.A. MyXyTIHHOB O3By YMJI JOKJIAJ,
«[Tog60p KOMIIO3UIIUN KUCJIOTOPACTBOPHUMOIO
LIEMEHTHOT'O COCTABA /I IIPOBEICHUA BDEMEHHON
U3O0JIALUN HUKEJIEKAUX IVIACTOB CKBAKHUHBD.
HayuHbIi1 cOTpyaHUK 1aboparopuu PUP OO0
«PH-Y(paHUITHHEDTH> PP. MyXMHUHOB HA IpUMEPE
CKBaKMH YCTb-TErycCKOro MECTOPOXIEHUA
PacCcKa3an O COCTABaX A1 nposegenus PP
B CJIO’KHBIX T'€OJIOTO-TEXHUYECKUX YCIIOBUAX.

Bcero 6b11n 3aCymaHbl 1 O6CYK/IEHBI
16 TI7ICHAPHBIX TOKJIA/OB.

C OOJIBIIMM MHTEPECOM YYACTHUKH KOH(PEPEHITNNU
O3HAKOMMUJIKCH C TAOOPATOPUAMHU KADEAPHI
TEXHOJIOI'MU XUMHUYECKHUX BEMECTB I HE(PTAHON U
ra30BOI IPOMBINUIEHHOCTH PI'Y HedTH 1 rasa
uM. L.M.T'y6K1Ha, C 060PYAOBAHHUEM M OPraHU3ALEN
HUCCJIEJOBATENBCKOIO U Y4EOHOTO MPOLIECCA.
FocTenpurMHBIE COTPYAHHUKH KadeIphl TPOBEIN
3KCKYPCHIO 1 3aMHTEPECOBAHHBIX I'OCTEI.

B nporpamMmmy MEpONPUATHA BXOANII
KOHKYPC H4 JIVYIIHNA JIOKJIA]] CPEU MOJIOABIX
CIIELMAJIMCTOB U KOHKYPC (pororpaduii «Kpacora
MECTOPOXACHUN». JIyumne pororpapuu oyayr
OIyOJIMKOBAHBI B OJJHOUMEHHOI pyOpHKE
JKypHaJIA «BpeMsa KONTIO6MHTIA», CTAPT KOTOPOU B
U31aHUHU Jaja npodeccop Kadeaphl TEXHOIOIUHU
XUMHUYECKUX BEIMIECTB 11 HEPTAHOM 1 Ia30BOM
IPOMBINIEHHOCTU PI'Y HEdTH 1 ra3a
uM. .M. T'y6kuHa JI.A. Marajiosa.

V4aCTHHUKHU KOHPEPEHITUN OTMETUIIN
AKTYaJIbHOCTb U CBOEBPEMEHHOCTD IPOBENEHUA
MOJOOHBIX KOH(PEPEHITUHI 1 XOPOIIYIO OPIaHU3AIUIO
ee paboTsl. Perneno nposectu IV MeX/IyHAPOJHYIO
HAYYHO-TIPAKTUYECKYIO KOH(PEPEHITUIO
«IpomeicnoBas XuMus» (XII BcepoCCHUiCKy1o
HAYYHO-TIPAKTUYECKYIO KOH(PEPEHIINIO) B UIOHE
2017 ropa.

Te3uCHI U CTAThU IOKJIA/TYNKOB KOH(PEPEHIINU
OyayT B COOpHUKE MaTepuasios I Mex/1yHapOoJHOM
HAYYHO-TIPAKTUYECKOM KOH(pEPEHINU
«HedTenpoMpICIOBas XUMUSI», 4 GIIN3KHE K TEMATHKE
«BpeMeHH KOITIOONHI'd» — U B HAIIIEM U3JJaHUN. ©
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Kpacora mecropo)xgeHnn
The Beauty of Oilfields
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®doTtorpacdnu npepocTaBneHbl
KpacHOSIPCKUM pmnuanom
3A0 «bBT-BocToK».

The photos are published by
courtesy of the Krasnoyarsk
branch of BVT-Vostok.
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o COBPEMEHHBIE
£ MHHOBALIMOHHLIE
TEXHOAQIMK CoBmecTHbIR NpoexT ¢ Fpynnod WﬂV

NOABEMHASA YCTAHOBKA C BEPXHAM r'MAPABAMYECKUM NPUBOAOM
ANl PEMOHTA HE®TEFA30BbIX CKBAXXUH, A TAKXE BYPEHUA HA
MECTOPOXXAEHUAX TBEPABIX MOAE3HbIX UCKOMAEMbIX

lpeaHazHavena pas 6}’[]EHHFI C NOBEPXHOCTH EEPTHKAALHBIX TEOAOTOPA3EEAOUYHBIX, SKCNAYATALMOHHbLIX W |
TEXHOADTMYECKUX CKBAXMH Ha TEEPALIE NOAE3HbIE HCKONaeMbie, HedTh U Ha BOAY, a TaKKe ANA peMoHTa
NOEEPXHOCTHLIX CKEAM¥MKH C BEPTUKAAbHBIMM H HAKADHHBIMK YCTEAMM OT {}D AD ?EB OT BEPTHKANAH. |

OcHOBHbIE KOHKYPEHTHbIE NpeMMyLecTBa: (4}
- HaAWuKe BepxXHEre NpHBOAa C BO3MOXKHOCTLH) CO3AaHHWA
AONOAHMTEALHOH BEPTUKAALHOMW Harpy3ku Ha aonoto ot 10
AO 20 TOHH, NPX NOMOLUM FAGBHOrO paboyero UMAMHAPA.
Takum nﬁpazum, oTnapaer HEBﬁIﬂﬁHMDE’Th WCNOALIOEAHMA
yTANKEAeHHBIX OypoBbIX TPYD.

- HaAWuKe noAyaBTOMaTHYECKOW CHCTEMBI 3arpy3Ku
Tpyb No3BoAAET NOBLICHTL NPOM3BOANWTEALHOCTL, CHU3WUTL
KOAMYECTBO HeoOX0AMMOro NepcoHana, YMEHbLUWTb
TPaBMaTU3M M NOBLICKTL BE30NaCHOCTL YCAOBKH TPYAA.

- TenecKonHueckaa Mauta MMEET rOpa3n0 MeHbLUyHo
BhLICOTY Yem y TpaAMUMOHHLIX YCTAHOBOK, MTO NO3BOAAET
3HAYUTEABHO CHH3WTE BETPOBBLIE HAIPY3KH W
COOTBETCTBEHHO YMEHBLUWTL HANPAXKEHWA, BOZHUKAOWHE
B KOHCTPYKLMK MauTbl OT BETPOBLIX Harpy3ok. OtcyTcTeyer
HEGﬁm,ﬂ,HM{)GTb B OTTAMKAX MauThkl.

- MHHHMaAbLHOE BPEMA Ha MOHTAX W AEMOHTaX
YCTAHOBKM, BBHAY UX BbICOKOH MOBMABHOCTH,

- KomdopTrhbie ycaoeua pabotel bypuabLMKa-
oneparopa.

- CHcTema nepepayuM AaHHbIX C BUAEO- PErUCTPaLMeEn,
MoayAAMM GPRS ¥ BO3MOXHOCTBIO KONMPOBAHKA Ha
KECTKMI HOCUTEAD HHdJi}pMEHHH, d Tak¥e E0OZMOMHOCTE
YAQAEHHOr0 KOHTPOAA W Nepeaayu AaHHbIX.

- HAAMYME MeXaHW3Ma NO3HLMOHHPOBAHHWA MaYThl
(no3BoAAET 3HAYUTEALHO COKpPaTHTb BPEMA MOHTaXa
YCTAHOBKH HA YCThE CKBaXXMHbI).

Ten.: #7 409 788-9119  Make: +375 17 368-30-93 E-mail: info@cit-group.org www.cit-group.org
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YBaxaewmble konnern! loporune apy3bs!
Poccuiickoe oTaeneHne AccoLmalim CrieLManmcToB Mo KONTIOOUHIOBBIM TEXHONOTUSM U
BHYTPUCKBaXMHHbIM paboTam (ICoTA) npepsiaraeT BaM NPUHSTL y4acTUe B rOJIOCOBAHUN,
pe3ynsTaToM KOTOPOro CTaHET hOPMUPOBaHKME LOPT-NMCTa CrieumanbHOM NpemMun
Intervention Technology Award - 2016.

YkaxwuTe, nox(anyﬁcra, Kakune KoMMaHWK, Ha Ball B3rnsg, 4OCTOMHbI CTaTb naypeatamMmu
B dieayroumx HOMNHaUUAX:

«JlydLas KOMMaHWs B MCMOMb30BaHWM KONTIOOMHIOBbIX TeXHOMOrin B Poccim 1 CHIM

«Jly4Lan koMnaHms B 0bnactu nposefeHus MPM B Poccumn n CHIM»

«Jly4Lan MexayHapoaHas KOMMaHUs B obnactv nposefeHus MPI1»

«Jly4Lwas KOMNaHKWa Mo NPOABUXEHWNIO MHHOBALMIA B Poccum 1 CHI»

«ﬂpOprB rofa — ny4yllas KOMraHnaA no teMram pa3BnNTnA»

«ﬂy‘-lLLIaﬂ MeXOyHapoaHasa KOMMaHNA Ha CepBNCHOM pPblHKe Poccum»

«J'Iquuaﬂ KOMMaHnA — rnpomssoanTesb O60py,D,OBaHl/IF| 015 BbICOKOTEXHOJTOTMYHOIo Heq)TeI'a?}OBOFO cepBMcCa Ha TeppnTopnmn

EAMHOMO 3KOHOMMHYECKOro MpocTpaHcTaa (E3MM)»

«DUHAHCOBbLIN MHCTUTYT, CI'IOCO6CI'BYIOLLI,I/II7I BHEPEHNIO BbICOKOTEXHOJTOTMHYHOIO Heq)TeI'aBOBOFO cepBmca B Poccrmn» o

<<J'IyL4Luee repunonn4yeckoe n3gaHve B Poccnm n CHI, nocedLeHHoe He(bTeraBOBOMy cepBUCy»

[pocrm Bac OTCKaHMPOBATL 3aMOHEHHYI0 POPMY 1 NpUcaThb No appecy: cttimes@cttimes.org.
MO>KHO Tak>ke NpUcaTh 3anoiHeHHyo opMy no dakcy: +7 499 788 91 19
Balu ronoc o4eHb BaxeH!

Ha nepBom 3Tane nofBefeHWs UTOTOB MO pe3ynstataM 06paboTkm 3aMofHeHHbIX PopM ByayT cocTaBneHb!
LLOPT-NNCTbI B KaXA0M HOMWHaLWMKW. Ha BTOPOM 3Tane aBTOPUTETHOE XIOpW, B COCTaB KOTOPOTO BXOAAT
Y/leHbl COBETa AMPEKTOPOB poccuickoro otaeneHns ICoTA, akenepTsl MuHaHepro PO, YneHbl y4eHoro
coBeTa LleHTpa pa3BuTUS KONTIOOMHIOBBIX TEXHOMOMMI 1 UneHbl pefakLIMOHHOMO COBETa XypHana «Bpems
KonTIoOMHra», onpenenuT nobeamTenei CornacHo BbIpaboTaHHbIM A5 KaXAoM HOMUHALMU Ka4eCTBEHHbIM
1 KONNYECTBEHHBIM KPUTEPUAM.

KoHTakTHasa nHdopmauma:
www.icota-russia.ru
lMbkeBCKMM Nepeynok, 5,
cTpoerue 1, oduc 224
Mocksa 119017,

. . Poccuinckas @epepaums
TopxxecTBEHHOE Bpy4eHK e AMMIOMOB faypeatam poccuinckon Intervention Technology Award coctouTtcs B

pamkax 17-11 MexayHapoAHOW Hay4HO-MpaKTNYeckom KoHhepeHLmMn «KonTioOnHroBble TexHonoruu, MPr,
BHYTPUCKBaXXHHble paboTbi» 10 Hosbps 2016 rofa. TenedpoHsi:

MNpemus Intervention Technology Award yupexaeHa s Hauane 2014 roga poccuiickiim 1; ?991967)88 91 24;
oTAeneHvieM ACCoLMaLmm CNeLmanicTos No KONTIOBUHIOBbIM TEXHOMOTMAM 1 BHYTPUCKBAaXKMHHbIM pabotam Sil2 70 54
(ICoTA) 1 aBnAETCA OTeHeCTBEHHOW BepCUel Mpemunm, BPy4aeMol amepyrkaHCkM otaeneHvem ICOTA Ha Paxc: +7 4997889119
exerofHon KoHbepeHLmn B Byanerace (CLUA, wrar Texac).
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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 2016.

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

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

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

Best international company in the sphere of hydraulic fracturing operations

Best innovating company in Russia and CIS countries

Breakthrough of the year — the fastest-growing company

Best international company on the Russian oilfield service market

Best company-manufacturer of the high-tech oilfield service equipment on the territory of the Common Free Market Zone

Financial institution that promotes high-tech oilfield services in Russia

Best periodical devoted to oil and gas service in Russia and CIS countries

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

On the first stage, we will form short lists of the companies in each of the categories on the

basis of your votes. On the second stage, the panel of judges comprising board members of the
Russian Chapter of ICoTA, experts from the Russian Ministry of Energy, members of the Scientific
Council of Coiled Tubing Technologies Development Center and members of the Editorial Board of
Coiled Tubing Times Journal will choose the winner in each category (according to the elaborated
qualitative and quantitative criteria).

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

- . . Suite 224
Intervention Technology Award Ceremony will be held in the framework 119017 Moscow. Russian
of the 17t International Scientific and Practical Coiled Tubing, Hydraulic Fracturing and Federation '
Well Intervention Conference on November 10, 2016.
Intervention Technology Award was established in early 2014 by the Russian Chapter of the Telephone: +7 499 788 91 24;

Intervention and Coiled Tubing Association (ICoTA). It is the Russian version of the award established  +7 (916) 512 70 54
by the US Chapter of ICoTA. Fax: +7 499788 91 19
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[C® LA
POCCHSI

Lenbio Accoumaumnm crneymnannuctoB No KONTIOOUHIOBbIM TEXHONOTNSAM

N BHYTPUCKBaXNHHbIM pa60TaM ABNAETCA pa3dBuTue BO3MOXHOCTEN g
npoq)eccvaaanoro 06LU,eHI/1$I caneynanncToB, akkKymMmynauna TeEXHNYeCKnxX
3HAHUN, 0606meHme onblTa NPpUMeHEHNA MHHOBALLMOHHbIX TEXHOJIOrUN,
coaencTene BHEOPEHUIO HOBEMLINX pa3p860TOK B 00/1aCTU KONTIOBUHIOBbIX
TEXHONIOIUN N OPYrmx cerMmeHTOB BbICOKOTEXHOJIOTMYHOIO Heq)TeFa3OBOFO
cepBucCa n CtTaHAapTOB 6e3onacHoCTH npoeeneHud pa60T.

Poccuiickoe otaeneHme Accoumaumnm CreumanmcToB No KONTIOOMHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXUHHbIM paboTam (ICOoTA-Poccuns) siBnseTcs
MHpOPMaLMOHHOM CTPYKTYPOU, AEMCTBYIOLLEN B paMmkax Hekommepueckoro
napTHepcTBa «LleHTp pa3BUTUS KONTIOOMHIOBbIX TEXHOMOMMIA», U OCYLLECTBASET
CBOIO flefTeNIbHOCTb B COOTBETCTBUM ¢ CornalueHmem o cCoTpyaHuyecTBe,
3aKJIl0YEHHBbIM MeXxay AccoLMaumen cneLmanmcToB No KONTIoOVHIOBbIM
TEXHOJIOTUSIM W BHYTPUCKBaXUHHbIM paboTam (ICoTA) u Hekommepyeckum
NapTHepPCTBOM «LLeHTp pa3BUTUS KONTIOOMHIOBbIX TEXHONOTUIA».

3AABNIEHUNE

Mpouwy npuHATbL MeHs B YneHbl ICOTA-Poccuns

damunusa HanwncaHue no-aHrmMunimnckmn

Nwmsa HanuncaHue no-aHrMMncKn

OT4ecTtBO

OpraHu3auuns/KomMnaHus/cTpyKTypa

Lon>XXHocTb

ALpec 3neKTPOHHOM NOYThI

TenedoH cny>xebHbIN ®dakc

TenedoH MOOUbHLIN

MouyToBbLIN appec AN CBA3U

Lata Moanuck

MoxanyncTa, oTNpaBbTe 3aMoNHEHHOE 3asBeHMe no dakcy: +7 499 788 91 19
WNK ckaH 3asBneHns Ha e-mail: info@icota-russia.ru
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Coiled tubin

BPEMS KOJITIOBUHIA
BPEMA ren

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 nepunop npoBeaeHust MOAMNUCHbIX
KamMnaHun.

MHAEKC B NOANMMCHOM 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.

MuHMMaNbHas CTOMMOCTb FOJOBOW MOAMMUCKN
(3 3x3. x4 BbIN.): 13 200 pyo.
(skntoyas HAOC 10%) + cToMMoCTb AOCTaBKM.

[ns obopmneHms Noannckn Yepes pegakLmio
OTMpaBnaAnTe 3anpoc Nno agpecy:
cttimes@cttimes.org

For English-speaking readers we recommend
to subscribe for PDF-version of the Journal.

Please send your subscription request to:
cttimes@cttimes.org

Year subscription price for PDF-version: 80%.

IMouetHslit pegakTop — POH Knapk (rc@cttimes.org);

rnaBHbIT pefakTop — FanuHa bynbika (halina.bulyka@cttimes.org);
IMPEKTOP IO CTPATErNYeCKOMY PasBUTHIO TPOeKTa «BpeMs KonTio6uHra» —
ApTteM MNpr6OB (artem.gribov@cttimes.org);

Hay4HbII1 pefiakTop — Bacunum Anppees, xang. Gpus.-mar. Hayk;
OTBeTCTBeHHBII cekpeTapb — HaTanbs Muxeesa;

MapkeTuHr 1 peknama — MapuHa Kynukosckas (advert@cttimes.org);
IM3aliH 1 KOMIIbIOTepHas BepcTka — JllogmMmuna NloH4YapoBa;

MOJIINCKA M PacChl/IKa — cttimes@cttimes.org.

I1aBHbII Hay4HBbIT KOHCY1bTaHT — B.C. BOWTEHKO, a.1.1., mpodeccop,
akagemuk PAEH; nayunsie koucynsrants — JILA. Maragosa,

I.T.H., 3aM. fupexTopa VIHcTUTyTa MpoMbicnoBoit xumum PI'Y vedTn

u rasa um. V.M. T'y6kuna; U.A. Mnpy, gupexrop C3A0 «HoBuHKay;
X.B. JlydT, crapumit TexHUYeCKUIT COBETHUK KOMITAHUM

Trican Well Service; K. HbloMaH, TexHndyeckuit AupeKTop KOMIIaHUN
NOV CTES; A.B. KycTbilleB, a.1.H., mpodeccop.
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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 - Vasili Andreev, 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.

Chief scientific consultant - V. Voitenko, Doctor of Engineering, Professor,
Member of the Russian Academy of Natural Sciences; Scientific consultants —
L. Magadova, Doctor of Engineering, Deputy Director of Institute of
Industrial Chemistry, Gubkin Russian State University of Oil and Gas;

I. Pirch, Director of CJSC Novinka; H.B. Luft, Professor, Senior Technical
Advisor of Trican Well Service; K. Newman, Technical Director

of NOV CTES; A. Kustyshev, Doctor of Engineering, Professor.



