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CJIOBO PEJAKTOPA

OCeHHNI HOMEP HAIIETO
JKyPHAJIA TPASULIMOHHO IHUPOKO
pacpoCTpaHAeTCAa HAa MEXTyHAPOIHON
HAYyYHO-TIPAKTUYECKOM KOH(PEPEHITUN
«KosnrTiobuHTroBbIe TeXHOI0TUY, ['PIT,
BHYTPHUCKBA>KMHHBIE PA0OTBI», KOTOPAs
TOXE CTAJIA TPAAUITMOHHON. OHA IPOUAET
B 22-11 pa3 B Mockse 11-12 HoAGPA HA
NPUBBIYHOM JIOKAUK — B «HoBoTENE»
(Mocksa-Cutn). C HETEPIIEHUEM Ky
HAIIEH C BAMM BCTPEYHU U HA/IEIOCh, YTO OHA
COCTOHTCS BOYHOM (DOPMATE.

B nepsble 1HU aBrycTa B BuTeOCKe,
HU3BECTHOM MHPY IO JKUBOIIMCHBIM OOPa3aM, CO3AAHHBIM EI'O
T€HHAJIBHBIM ypoxKeH11eM Mapkou IIlarasnom, 661712 OpraHu30BaHA
JApyTas 3HAMEHATEIbHAA JIJIS1 BBICOKOTEXHOJIOIMTYHOT'O
HE(MTEra30BOIo CEPBHCA KOH(PEPEHLIHA C SMUTETOM
«TEXHOJIOTMYECKAsA». AHAJIUTHYECKAA Ipyna «BpeMenn
KOJITIOOHMHTa» IOATOTOBUIIA TOAPOOHBIN OTUET 00 3TOM
MEPONPUATHH, OPTAHU30BAHHOM I'pyninont @K /T n PYTI
10 «BenopycHedTh» B ero nporiecce 66110 HAIVIS/IHO TOKA32HO,
KAaKME BBICOKUE PE3Y/ILTATHI CIOCOOEH IIPUHECTH CUMOUO3
KOHCTPYKTOPCKOM M MPOU3BOACTBEHHON COCTABJIAIONINX.
Hedrsannku «benopycHeE(TH» B PE3YIBTATE COTPYAHUYECTBA
¢ KOHCTpyKTOpamu I'pyrnbst M/ 32 TOCIEJHHUE HECKOJIBKO JIET
JOCTHIJINA BIEYATIAIOMUX PE3YIBTATOB, B YACTHOCTH, B OOIACTH
CTPOUTENBCTBA CIOKHBIX TOPUZOHTAIBHBIX CKBAKUH X OCBOECHH
TPYAHOU3BIEKAEMBIX 3211ACOB.

B TekymieM HoOMePE MBI, KaK BCET/Ia, IOCTAPAJIUCh BBI/IEPKATD
PyOpHKALMIO. PAJOCTHO, YTO HAM y1aJIOCh B3ATh )KUBOE
(HE MHTEPHETHOE!) MHTEPBBIO Y JUPEKTOPA MHTEHCHBHO
Pa3BHUBAIOMIECICA CEPBUCHON KOMITAHUHN «HOBBIE TEXHONIOTUH
cesepa» MiBana Jlecs. B HacTosmee BpeMst KOMITAHUS 3aHATA
HU3IOTOBJIEHUEM HHHOBAIIMOHHOI'O OOOPY/I0BAHUSA /11
MPOBEJEHMA PAOOT IO CITYCKY SKCILTyaTallMUOHHOM KOJIOHHBI JJ15
OypEeHUs, 4 TAKKE TOTOBUTCA K pad0TaM, B IIPOLIECCE KOTOPBIX
OyzeT coBMeleH NOBTOPHBIH I'PIT ¢ pasinaibHBIM BCKPBITUEM
IJIACTA HA MECTOPOXKACHNH, CJIOKEHHOM KAPOOHATHBIMU
Iopo/iaMu. BOT Takue cMesble IIaHbl y Kosuier! O60py10oBaHueE s
PaAHaIBbHOIO BCKPBITUA I171ACTa IPefoCcTaBUT C3A0O «HOBHUHKA».

C IMPOKUM CHIEKTPOM BHYTPUCKBAKUHHOI'O MHCTPYMEHTA 1
TexHosoruit 4y F'HKT, pazpaboTaHHbIM 3TUM NPEATIPUATHEM, Bb
CMOJKETE O3HAKOMUTDLCA B PYOPUKE «O60pYyIOBAHHE>.

B cnepyromeM rogy Hamemy KypHaay UICIOMHUATCA 20 JIET.
IlepBblit HOMEP «BpemMeHU KOMTIOOUHTa» Bhiies B 2002 rofy.
Torpma n3gaHye 6pUI0 TPU3BAHO 3HAKOMHUTD PYCCKOSI3BIYHBIX
YUTATEJIEN C KOJITIOOMHIOBBIMHU TEXHOJIOTUSIMH, EIIIE
MaJIOPACIIPOCTPAHEHHBIMU HA TEppUTOPUH ObIBIIErO CCCP.
3a IIpOoIIEJUINE ABA AECATUIETUA KADTUHA U3MEHIIIACD,

TEMATHUKA U3JTAHNA PACITAPHIIACH BCJIE] 34 IPEOOPAKEHUEM
HeMTEra30BOIo CEPBUCA, IIPEIIONATAIOIETO BCE 601ee

UHTEr pupOBaHHbIE paboThl: MI'PIT rntoc konTio6uHr, I'PIT rtoc
TU/IPONECKOCTPYHHYIO IEPGPOPALIUIO, PEPPAK IUTIOC PAUATIBHOE
BCKPBITHE IIJIACTA... Ha HA4aJIbHOM 3TAIlE CTAHOBJIEHUA KyPHAJIA
€r0 Ha3BAHUE TOYHO OTPAXKAJIO IIPEeJHA3HAYEHNE. HECKOIBKO JIeT
HAa3a/] Mbl POOKO JJOOABWIIH K «BpeMeHH KONTIOOHHTa» «Bpemst TPIT»,
HO OK432JI0Ch, YTO TEMATUKE TECHOBATO U B TAKOM PACIIUPEHNM.
IToaTOMY C I0OHMJIETHOI'O HAIIIET'O I'OZld MBI COOMPAEMCS PACHIHPUTD
Ha3BaHHE 10 «BpeMsa HepTecepBUCa». YTOOBI HE TOTEPATHCA HA
pBIHKE OTpaceBbx CMH, Mbl HAITUIIIEM HA OOJIOXKKE TAKXKE TPH
HAIINX KJIIOYEBBIX MApOoJis: «KonTioouHr, I'PIT, BHYTPMCKBA)KMHHBIE
pa6oTe. Kak Bam Hama ujaes? JKay Balmx pasMbIIIICHAH 11O
3TOMY OYEHD BAXKHOMY JIJIsL HAC ITOBOAY. ITninnTe B peJaKInIo 110
ajipecy cttimes@cttimes.org

Pon Knapx

EDITORIAL

The autumn issue of our journal is in wide circulation
at the International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference, both the distribution of the journal among
the participants and the conference itself having
already become a tradition. The conference will be
held for the 227 time on 11-12 November in Moscow,
housed as always by Novotel (Moscow City). I am
looking forward to seeing you, hopefully in person.

In the early August, Vitebsk, world-famous for the
picturesque images created by the genius of Mark
Chagall who was born there, became the venue for
another conference designated as “technological” and
considered to be a significant event for the high-
technology oil and gas services. The Coidled Tubing
Times analytical group has prepared a detailed report
on this event organized by FID Group and RUE
Belorusneft Production Association. The conference
made it clear that the symbiosis of engineering and
manufacturing elements may produce top results. The
oil workers from Belorusneft, in cooperation with the
engineers from FID Group, have achieved impressive
performance in the recent years, including in the
sphere of construction of the challenging horizontal
wells and the development of hard-to-recover reserves.

In the current issue, we have tried to maintain the
customary columns. We are happy to have been able to
interview face to face (not through Internet!) Ivan Les,
the director of the fast-growing service company “New
Nord Technologies”. Today, the company is engaged
in manufacturing innovative equipment for running
production strings and is getting ready for the works
to combine repeated hydraulic fracturing and radial
drilling at a field composed of carbonate rocks. This is
how ambitious our colleagues are! The equipment for
radial drilling will be provided by Novinka CJSC. You
may find a wide range of intervention tools and coiled
tubing technologies produced by this enterprise in our
Equipment column.

Next year our journal turns 20. The first issue of
the Coiled Tubing Times was published in 2002. Back
then, our goal was to introduce to Russian readers
coiled tubing technologies which were not widespread
at that time in the former USSR. The picture has
changed over the recent two decades, with the subject
area of the periodical expanding subsequent to the
transformation of the oil and gas services industry,
which is intended to involve more integrated activities,
including MSHF plus coiled tubing, hydraulic fracturing
plus hydrosand-blast perforation, refrac plus radial
drilling... At the initial stage of the journal development,
its name was representative of its purpose. A few years
ago, we took the liberty of adding Hydraulic Fracturing
Times to the Coiled Tubing Times, but even that
expansion appeared to be too narrow for our subject
area. Therefore, starting from our jubilee year we are
planning to be called Oiffield Services Times. We also
intend to have our three basic passwords, Codled Tubing,
Hydraulic Fracturing and Well Intervention, published
on the cover so as not to get lost at the industry mass
media market. What do you think of that? I expect to
receive your comments on this important issue. Please,
send them to the editors’ office at cttimes@cttimes.org

Ron Clarke
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Hydraulic Fracturing and Well Intervention Conference

Mpu nopaepxke MyuHUcTepcTBa aHepreTnku PO %

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

KoudepeHIIusa COCTONTCS
11-12 HOs6p 2021 roxa B MOCKBe

OpranuszaTopbl: POCCUHCKOE OTAEIEHUE ACCOIIUAIINH
CHELMAJIUCTOB 10 KOITIOOUHIOBBIM TEXHOJIOTHAM U
BHYTPUCKBAXKUHHBIM paboTaMm (ICOTA-Poccus), HaygHO-
NPAKTUYECKUI XKYPHAJI «BpeMs KONTIOOUHTa. Bpems I'PIT».

Odunmanbias noAAePKKa: MUHHUCTEPCTBO SHEPTIETUKH
Poccurickor denepaniu.

[Tnomanka nposegeHu: I. MOCKBA, rocTUHUIA «<HOBOTEIL>
(TIpecHeHcKas Hao.,, 2, CT. M. «/IeJIOBOU LIEHTP», «BbICTABOYHAS).

CTpPYyKTypa MEPOIPUATUS: 3AINIAHUPOBAHBI IIIECTH
TEXHUYCCKUX CEKIIHI.

Hx reMaruka:
¢ KoJrTIoOMHTOBBIE TEXHOJIOTHH,

e AxryanpHble TexHOOoruu I'PIT (MI'PIT B rOpU30OHTAJIBHBIX
ckBakuHax, ['TII rwroc I'PIT, T'PIT ¢ 2a30TOM, UICIOJIB30BAHUE
KONTIOOUHTA Tpy npoBseaeHnu ['PIT, 601b11e06bEMHBIE
I'PIT, KT'PIT ruttoc I'PIT v ip);

* Kucnorabsle 06padoTKH (B T4 MaTpuuHblie BCKO);

e PaguasibHOE BCKPBITHE IIJIACTOB;

¢ COBpEMEHHBIE METOABI F€O(PUINIECKOTO UCCIIEJOBAHUA
CKBAKMH, B TY. TOPU3OHTAJIbHBIX; JOCTABKA
reo(pu3nIeCKUX NPUOOPOB C IIOMOIMIBIO KOJITIOOMHIA 1
BHYTPHUCKBA)KHUHHBIX TPAKTOPOB;

*  BHYTPHUCKBaXMHHBIA MHCTPYMEHT JJIs1
BBICOKOTEXHOJIOTUYHBIX PA6OT;

¢ 3ape3ka 60KOBBIX CTBOJIOB;

* TUIAPOMOHHTOPHOE 6YPEHHUE;

e HMHCTpYMEHTAJIbHBIN CEPBUC (JIOBUJIBHBIC OIIEPALINH,
(pe3epOBAHNE, YCTAHOBKA OTCEKAIOIINX TAKEPOB U JIP.);

* HoBblE METOABI MOBBIMEHNA HE(PTEOTAYHN ILTACTOB;

*  PEMOHTHO-U3OJIALIMOHHBIE PAOOTHI,

* TIpOMBICIOBAA XUMHUS 111 BLICOKOTEXHOJIOTUYHOT'O
HEPTETA30BOIO CEPBUCA (PEATEHTBI U MATEPHUAIIbI I I'PIT,
romnozuunu i [THIT, cocrasel 11 PUP u ap.)

ToOpKECTBEHHBINA IIPUEM.

Bricraska. BynyT npeacrasiaeHbl IPOAYKLMA U/UIA
TEXHOJIOTMU KOMITAHUH-YIACTHHUIL,

Padoune a3pIKk1 KOH(MEPEHITUN: PYCCKUI U AHITTUACKHN.
ByzneTt BeCTHCh CHHXPOHHBIN IEPEBO/.

MexyHapOaHAA HAYYHO-TIPAKTUYECKAA KOH(PEPEHIINA
«KonrrobuHrossle TexHOMOruy, I'PI1, BHyTPUCKBA)KUHHBIE
PabOThI» IPOBOJUTCS €3KET'OHO. DTO CTAPEHIIINHI B
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The conference will be held
on November 11-12, 2021 in Moscow

Organizers: the Russian Chapter of the Intervention
& Coiled Tubing Association (ICOTA-Russia), Scientific
and Practical Coiled Tubing Times Journal.

Supported by the Ministry of Energy of the Russian
Federation.

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

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

Topics of the sessions:

* Coiled tubing technologies;

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

* Acid Treatments (including matrix acidizing);

* Radial Drilling;

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

* High-tech well intervention equipment;

» Sidetracking;

» Jetdrilling;

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

* New EOR technologies;

* Cement squeeze operations;

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

Welcome Reception.

Exhibition. Products and/or technologies of the
participating companies will be presented there.

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
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Poccun npodeCcCUOHAIBHBIN (DOPYM 118 CIEITUATIHNCTOB
HE(PTEra30BOro CEPBHUCA, 3aKA3YNKOB BBICOKOTEXHOJIOIMYHBIX
He(PTECEPBUCHBIX YCIYT U IPOU3BOJUTEIEN COOTBETCTBYIOIIETO
060pPYIOBAHMUSL

Jeneraramu KOH(PEPEHIINY HEU3MEHHO SIBJISIIOTCS
IPEACTABUTENN TAKUX U3BECTHBIX POCCUICKUX U
MEXKAYHAPOAHBIX KOMITAHUI, KaK <POCHEPTH», ['a3IpOM>»,
Ja3npoM HedTh», JIYKOMII», d1lmom6epaxe», Weatherford,
Halliburton, «<TaTHe(Th>, «BamuedTH>, OO0 HHTErpa —
CepBuCHD, «EBC», «<BBT-BocToK, Eriell Group, «<benopycHeThb»,
«[Taxep Cepsuc», Westor Overseas Holding, «®Ppak/xeT-Boira»,
«Ypan-Inzans-ITHI D>, «Betepan», «PUIMAII», I'pyrira U/,
Serva Group, Welltec, PI'M, Jereh Group, BOpOBUYCKHIT KOMOUHAT
OTHEYIIOPOB U JIP.

[IporpamMma TEXHUYECKUX CEKITUH TPAAUITMOHHO
(POKYCHUPYETCA HA CAMBIX IIEPEIOBBIX TEXHOIOTUAX. BB MOXETE
YOEAUTBCA B TOM, O3HAKOMHUBIIIHNCH C UCTOPUEIN KOH(PEPEHIITNN
I10 a/ipecy www.cttimes.org/conf/

Ha 22-11 koH(pepeHIH 6y1yT IPEAOCTABIEHBI BCE YCJIOBUSA
JUIA IPOJYKTHUBHOTI'O KaK (POPMATIBHOTO, TAK M HE(POPMATTBHOTO
KYJIYapHOT'O OBIIEHHU CIIELIUAIUCTOB B IIPOLIECCe KOope-
OPENKOB, (pypIIeTa ¥ TOPIKECTBEHHOT'O ITPHEMA. BB CMOXeETE
OO6CYANTD AKTYaJIBHBIE TTPOOGIIEMBI C KOJUIETAMH U3 BEAYIITUX
KOMITAHUI, IOOECENOBATD C AHIVIOA3BIYHBIMU YYACTHUKAMU
KOH(PEPEHIINHU C IOMOIIBIO KBATU(PUITUPOBAHHBIX
IEPEBOJYNKOB.

BBI HE TOJIBKO NOJIYYUTE UCYEPITBIBAIONTYIO TH(POPMALUIO O
CAMBIX CBEKMX TEXHUYECKUX U TEXHOJIOI'MYECKUX NTHHOBAIUAX
MHPOBOI'O ¥ POCCUHCKOTO HEPTETA30CEPBUCHOIO PHIHKA,

HO U BCTPETUTE HOBBIX APY3€H.

3apETUCTPUPOBATHCA B KAYECTBE YIACTHUKA KOH(PEPEHIITNN
Bel MOXXeTE IO 2/1pecy: www.cttimes.org/conf/confreg/

HMupopmanus 0 CIOHCOPCKUX BO3MOKHOCTAX BBICBUIAETCA
TI0 3aMPOCY.

E-mail: cttimes@cttimes.org
Ten. +7 (495) 481-34-97 (106. 102)
Mo6. +7 (968) 356-34-45

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

7KzeM Bac, JOpOorue KOJUIEru, B HalIeEM HE(pOPMAIbHOM K1yoe!
Operomumem

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

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

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

Information about Sponsorship Packages is
available upon request.

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

We look forward to meeting you!
Organizing Committee

Ne 3 (077) Centsi6pn/September 2021 7



[TEPCITEKTHBDI

1aTh MOITHBIM UMITY/IBC
COBMECTHOMY JABHKEHHUIO BIIEpE/T!

Texnoanozuueckasn Kongepenuus
I'pynnot PH/T u PYII 110 «beaopycuegdmo»

y rPYNMNA ®UA

WHHOBAUMWOHHOE DEOPYADBAHHE

Kondepennus npoxoauia B Burebcke
4-5 aprycra 2021 roga 1 66112 C(POKYCHPOBAHA
Ha IIPOTPECCUBHBIX TEXHOIOTUAX
JIOOBIYH YITIEBOLOPOJHOIO ChIPbSL.

I'pynna @1/, 06beANHAIONAS OEIOPYCCKUE U
POCCUMCKUE IPEAIIPUATUSA B
TCIAX IIPOCKTUPOBAHMS, BBIITYCKA

Ha MeCTOPOXAEHNAX

i

) BEMOPYCHEMTb

HECJIY4alrHa, IOTOMY YTO B PE3Y/ILTATE
COTPYAHUYECTBA 32 IOCIEAHUE HECKOIBKO JIET

MBI JJOCTUIJIN XOPOUINX PEZYABTATOB B OOIACTH
CTPOUTECIBCTBA CJIOKHBIX TOPU3OHTAJIBHBIX CKBAKUH
U1 OCBOCHUS TPY/IHON3BJIEKAEMBIX 3a11ACOB. BMecTe

¢ I'pynniort @Y1 Mbl 3HAEM, KAK

HaM JBHUT'ATbCA JAJIbIIEC, 1 XOTHUM

U [TOCTABKH MHHOBAITHOHHOT'O «beno pycH ecpTVl » POAEMOHCTPUPOBATD TO, YETO MBI
HCQ)TCCCPBI/ICHOFO O60py[[OB2.HI/IH 3(pq)e KTUBHO cnon b3yeTCﬂ JOCTHUIJIN, 4 TAKXKC 321aTb BCKTOP

u PYII J10 «BenopycHedTh», 060 pyAOBaHwe Ha Oyzaymiee. MBI XOTHUM, YTOObBI
JIMJIMPYIOIIEE HA IOCTCOBETCKOM HAIIY TAPTHEPHI U 3aKa34NKHU
IPOCTPAHCTBE B OGIACTH npowussoacTea pynnbl DU,  ysunens, aro Mot roross: pemars
BHEAPEHUS 3(PHEKTUBHBIX rlpe'D'Ha 3Ha4yeHHOoe CaMbI€ TPYAHBIC 32/1a4U, CIABATD I1O/T

TEXHOJIOTUH HOBBIIIECHU S
HedTeoTIa4H, JABHO U
TECHO COTPYAHNYAIOT. Ha

3(PHEKTUBHO UCIONB3YETCS
060PYAOBAHHE ITIPOU3BO/ICTBA
I'pynnbr U/, 1peiHA3HAYEHHOE
A mpousBoactsa I'PI,
KOJITIOOMHT'OBBIX TEXHOJIOTHH,
BKJIIOYAs HATIPABJIEHHOE
OypeHHe, A TAKXKE IEMEHTUPOBAHUA CKBAKHH,
pPagranbHOIO BCKPBITHA IIACTA U p. COBMECTHASA
OPraHu3aNUsA TEXHOIOTUUECKON KOH(MEPEHITUN
CTaJ1a IEMOHCTPALIMEN BO3MOKHOCTEN,
JOCTHXXEHHE KOTOPBIX IPOUCXOAUT ITPH
HAJIAKUBAHUH CTPATETMYECKOTO COTPYAHUYECTBA
MEXKAY IPOU3BOANTEIIEM OOOPYJOBAHUA

U HE(PTECEPBUCHOU KOMIIAHUEH.

B MeEpONPUATHH NPUHAINA YIACTUE NPEJCTABUTEIHN
PARA pOCCUIICKUX KOMITAHUU, B YACTHOCTH,

OO0 dasnpoMHedTh — TeXHONIOrNYeCKHe
napTHepcTBar, OO0 «TarpaC-PemCepsuc»
npeanpusTus «<AKTIOOMHCKPeMCepBuC»,
000 «JlennHoropckPemCepBuc»,

OO0 «AnbsiHC CEPBUCH.

IIpUBETCTBEHHBIM CJIOBOM OTKPBLIN
KoH(pepeH1uo wieH Cosera I'pynnbr OHT
Omutpuit [pPHOAHOBCKHI 1 HAYAJIBHUK
YIIPABJIEHUA CKBA)KMHHBIX TEXHOJIOTUM 1
cepsuca LlenTpanbHOro anmnapara PYIT «[10
«benopycHe(PTh» JeHuC 3aKPyKHBIH.

JeHunc 3aKpysKHBIF OTMETHIL, UTO «HAIlld
TEXHOJIOI'MYECKAs KOH(PEPEHLINA B TAHAEME
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Onda npon3soncTtea

PN, KONTIOOUHIOBbIX
MecTopoxeHuax «Benopycuedrn» EXHOIIOMN N, BKJtOYas
HanpaBneHHoe BypeHue,
a TakKXXe ueMeHTUPOBaHNA
CKBa>XuH, paanalibHOIro
BCKPbITAA NMnacTa.

KJIIOY CAMBIE CJIOKHBIE OO'BEKTHI HA
HUX MECTOPOXACHUAX. Sl HAZICIOCh,
4TO 3TA KOH(PEPEHLUSA CTAHET
TPASULIMOHHOM U MBI KAXK/bIU I'Of,
OyZIEM OTMEYATh HAIIIU JOCTHKEHUS
U CTPOUTD IIJIAHBI HA OYAYIIEE.

«Hama koH(epeH1I M BbI3BAId
OY€Hb OOJIBIION UHTEPEC, —
KOHCTATUPOBAJI IMUTPUNA
I'pr6AHOBCKUI, — K COXKATIEHHIO,
HE BCE CMOIIU IIPUEXATh U3-34 ITAHAEMHUHBIX
OrpaHu4YeHUI. [I03TOMY MBI OPIdaHU30BAIU OHJIAIH-
TPAHCJIALUIO, 3HAYUTEIBHO PACIIHUPUBIIYIO
ayaquTOPUIO. B ueM a(pPEKTUBHOCTD CErOAHAIIHETO
MEPOIPUATUA? B TOM, YTO CUHEPIUA HAIIET'O
B3aMMO/ICHUCTBUAA C «BeIopyCHEPTHIO> IO3BOIACT
JOCTHUI'ATh 3HAYUTEJIbHBIX PE3YJIBTATOB IIPU
pa3padboTKe HEPTETA30BBIX MECTOPOXKICHU.
CeropHs OyAyT O3BYYEHBI JOKIA/IbI TTO
MHHOBALIMOHHBIM TEXHOJIOTUAM, U ITAPAJIEIbHO
UM — JJOKJIA/bI IO O60PYAIOBAHHIO, KOTOPOE
MO3BOJISIET 3TU TEXHOJIOTUU 3(PPEKTUBHO
UCIIOJIb30BATh. 5 XKeJa10 KOH(PEPEHIIUHN YCIIEITHOM
PabOoTEL, IOTOMY YTO HAIIA BCTPEYA MOXKET HE
TOJIBKO OOO3HAYUTD UIHU CKOPPEKTUPOBATh
BEKTOP PA3BUTUS, HO U JJATh MOIIHBIN UMITYJIbC
COBMECTHOMY JIBUKEHUIO BIIEPE/D>.

IIporpaMma TeXHOJIOI'MYECKON
KOH(PEPEHIIUH, COCTOSBIIAS U3 TPEX CEKIIUU,
BKJIIOYAJIA IIATHAALATD JOKIAJOB.

KommMmepueckuii pupekrop I'pynmbs OH]]
IIaBenx JIAKTHOHOB BBLICTYIINII C JOK/IAJOM
JI'pynmna ®HU/. Buepa, cerogHs, 3aBTPA>.



| B 3a71eMCTBOBAH MMOJIHBIH KOMILJIEKC UCITBITATEIbHOI'O
- 060pyIOBaHUA. BO3MOXHA CEPBUCHAS

HOAAEP>KKA B PA3HBIX (POPMATAX U OOBEMAX B
3aBUCUMOCTH OT IIOTPEOHOCTEN 3aAKA3UNKA.

Ha cerogas OCHOBOY NPOU3BOACTBEHHBIX
JIMHEEK ABJIAETCA O60pyaoBanue 1 I'PTL
I'pynma ®H/ nipeyiaraeT KaK IIOJTHOKOMIIIEKTHbBIE
(PJIOTHI ITOA, KJIIOY, TAK U OT/AE/IbHBIE €TUHULLBI
060pYIOBAHUSA, KOTOPBIE MOI'YT OBITh BCTPOEHHI
B JercTByromuii ot I'PIT 3aka3umka.
Pa3paboTaHbl MIMPOKUE MOJEIbHBIE PSAJIBI
HACOCHBIX YCTAHOBOK, OJIEH/IEPOB U T. [I.

Pazsurne Texnonorusi I'PIT nger B HANIpaBaIeHUU
BBICOKOPACXOAHBIX oniepanuil. B PYIT «[10O
«benopycHe(Th» ObUIN BBIIIOTHEHBI YCIIENTHBIE
ortepariuu I'PIT ¢ Temniom 3akauku 16 M3 /mMuH. Ha
IIEPBOM 3TAIIE C LEIBIO OTPAOOTKU TEXHOJIOTUU
OBbLIIN OO'BEIMHEHBI /IBA CTAHAAPTHBIX (ps1oTa ['PIT.
OnHAaKO /151 IOTOYHOT'O IPUMEHEHU S TAKOM TOAXO]
HE3(PEKTUBEH, TOITOMY OBLI BLIOPAH BEKTOP
Pas3BUTHUSA — BBICOKOPACXOAHBIN (pr1ioT I'PIT. 3agauy
CO3/[JaHUS TAKOTO (Ppr10Ta NOCTaBUIA nepe ['pynnon
DU/ xoMnaHuUsA «beToOpyCHEPTE> — OJUH U3 JTHIEPOB

Masen JlakTroHoB

OeAcTRYIOWAn CXeMa PACNONOKEHHA Lenesan cxema cReyMansHoM Cxema paccTaHoBKM anexTpodinora
cradpapThore oSopynosanua chnoTta MPN oBopyaoRaHHA BEICOKOPACXOOHOND PN npr Temne 3akaqkK g0 16 m° fMuH
NPH BEICOKOPACcXOOHBIX ONEPaLHAX @nota MPN gna Temna 3aKa4ysm ao W nagneduy 70 MNa
(ofwequHedHn 2-x chnoToR) ANA TeMNa 16 m? Immn npw gaenendd 70 MMa
JakaviH Ao 16 MYmuH npu gaenequn 70
Mra

WA A

I'pynma @M1 — 310 rpymnma pOCCUNCKUX U
OEJIOPYCCKUX KOMITAHUH, 3aHUMAIOIUXCS
MNPOCKTUPOBAHNEM U BBIITYCKOM
COBPEMEHHOI'O MHHOBAITMOHHOTO
He(TErasoBoro 060pyaoBanu. I'pynmna
06'beINHSET KOMITAHUH PA3HOTO
IPO@WISE, HO BCE OHU B IIEPBYIO OYEPEH
WHXXWUHHUPUHI'OBBIC, 3daHUMAIOITHECCA
Pa3paboTKOI O60PYIOBAHM A HE CEPUITHOTO,
4 ITOJ] TEXHUYECKHE TPEOOBAHHUS
3aKdA3491 K4, HAIIPABJICHHBIC HA HAVJTYYIITYIO
PEaANN3a IO KOHKPETHBIX 1IETIET.

IMpepnpusatus I'pynibr G
OCYIIECTBJIAIOT IIOJTHBINA IMKJI Ycmanoerxa nenpepoienoi mpyoot YHT-1
IIPOM3BOICTBA, BKJIIOYASI BCE TICPE/ICTIBL.
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BO BHEJIPEHUU COBPEMEHHBIX TEXHOJIOTUU B EADC.
BBICOKOpACXOAHOE OOOPYAOBAHUE IPU AHAJIOTMYHbBIX
TEMIAX 3aKAYKH TO3BOJISIET 3HAYUTEITBHO

COKPATUTD IUIOIIAIKY M YUCJIEHHOCTD IIEPCOHAJA.

B nepCreKkTUBe — CO3[JaHUE ANEKTPOPIIOTA

JUIsL IPOBEACHU A BBICOKOPACXOAHOIO I'PIT.

I'pynmna ®U/JI cTapToBana ¢ NpoeKkTa «KonTio6HuHr»
(1998 ron). B Hacros1iee BpeMsa UMEETCA IIOJIHAA
NPOU3BOACTBEHHAS IMHENKA KOJITIOOMHIOBOTI'O
ob6opynoBanus. Ha 6a3e OO0 «ManO71i1», JO4EPHETO
npepupuarud I'pynms PH]I, Ha IPOU3BOACTBEHHOM
momaake B CMOJIEHCKON 061acTH (T. SIp1ieBo) B
nepsBoM KBapTasie 2021 roga Obl1a U3rOTOBIEHA
EePBasi yCTAHOBKA HENPEPBIBHOU TPyosl YHT1 ¢
MHOATBEPXKACHUEM IPOMU3BO/CTBA IPOMBIIIEHHON
MPOAYKLMU HA TeEPPUTOPUHN PD B COOTBETCTBUU
c rnocraHossieHueM [Ipasurenbcrsa Poccuiickoi
Penepanum ot 17.07.2015 Ne 719. B urone 2021
roja YHT1 ycrienrHo npomnuia UCIbITAHUS
Ha 00bekTax OO0 Jaznpom [IXTs.

COBpEMEHHAA CJIOKHAA TEXHUKA TPeOyeT
4ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABJICHUS.
IIpeamet ocobor ropgoctu I'pynmst U —
CHCTEMBI YIIPABJIEHUSA COOCTBEHHOT'O
npou3BoACTBa Visual Frac, KoTopsIMU
OCHAILIEHBI BCE BU/IbI BBIITYCKA€MOI'O
060pyAOBaHMS. JJaHHBIE CHCTEMBI
YIPAaBIEHNA BBIJAIOTCA HA PYCCKOM
A3BIKE, 6A30BbIE U3BMEPEHUSA OTPAKAIOTCA
B €IUHUIIAX METPHUYECKOIN CUCTEMBI
CH. ITporpaMMHOE OO€ECIIEYCHUE
COOCTBEHHO! Pa3pabOTKU /IS
YIPABJIECHUA IIPOLIECCOM ITpoBeaeHmns ['PI1

B benapycu
BbinonHatoTcsa Pl
B FOPU3OHTasIbHbIX
CKBaXXMHax ¢
3aLEeMEHTUPOBAHHOM ¢ BenopycredTsios.
3KCMNyaTaLuMOHHOM
KONOHHOW MO CaMbIM
COBPEMEHHbIM
TEXHONOIrNAM:
BbICOKOpPaCXoaHble,
KNlacTepHble, B TOM
yuce No TEXHONOrmmn

OCpEAHUTENBHBIE U T. I1.). U3rOTOBJIEHO U BHEAPEHO
oosnee 30 eqyrHULL JIMHENKA AaKTUBHO PA3BUBAECTCS,
MPEXK/IE BCETO 6J1aTOAaAPs 3aMHTEPECOBAHHOMY
y4acTHIO «benopycHe(pTH», 4 UMEHHO AKTUBHOH
pa3pabOTKe HOBBIX TEXHOJIOTUI, TOCTAHOBKE 33144
it Ipynnst O/ 10 CO34aHUIO MHHOBAIIMOHHOI'O
060pYNOBAHM, A TAKKE COBMECTHOMY BHEPEHHUIO
Ha COOCTBEHHBIX MECTOPOXK/CHUSX.

I'pynma ®HM/] u3rorasausaeT 6ypoBoe
060PYJOBAHUE PA3TUYHBIX KJIACCOB U TUIIOB:
MOOUJIBHBIE OYPOBBIEC YCTAHOBKH C BEDXHUM
IIPHUBO/IOM JIJIS1 IOBEPXHOCTHOI'O OyPEHUS,
CHENUATU3UPOBAHHAS MAXTHASI TEXHUKA — CTAHKU
JIJ1s1 HAIIPABJIEHHOI'O OYPEHUS B YCJIOBUSX MIAXT.

OTenpHOE HAMTPABIEHUE — CUCTEMEBI
HAIMPABJIECHHOI'O 6ypEeHUS OT KOMITAHUU «HOBUHKA,
IIOCPEACTBOM KOTOPBIX IPOOYPEHO YKE Oosee
300 000 METPOB HAIIPABIEHHBIX
CKBAXHH. TOJTYOK Pa3BUTHIO
3TOI'0 HAIIPABJICHUSI MUPOBOT'O
Kj1acca, KoTopbiM I'pyrina G/
HE MOKET HE TOP/AUTBCS, TAKKE
ObLI 1aH COTPYAHUYECTBOM

I'pynmon OHJI HaKOIUIEH
6OJIBITION OTTBIT U B 061ACTH
PEMOHTA ¥ MOZICPHHU3AITNYU
060pYy/IOBAHMSL, BBITYIIICHHOTO
KaK IPEITPUITHSIMHA
['pyIIIBL, TaK U IPYTUMHA
npousBoauTeIsIMHU. Ha HacToOs NI
MOMEHT MOJICPHHU3HUPOBAHO
50 eJUHULL TEXHUKH.

3aPEruCTPUPOBAHO B HAlIMOHATLHOM LIEHTPE P|U9 & Perf, kncnotHo-

WHTEJUICKTYAIbHON COOCTBEHHOCTH.

Erie 0/1HO HaNIpaBJICHUE JICSITETBHOCTH
I'pynnbet ®H/] — HEMEHTHPOBOYHOE
060py/I0BaHNE (YCTAHOBKHU IIEMEHTHPOBOYHBIC
JIByHACOCHBIE, YCTAHOBKH CMECHUTEIBHO-

PomaH LLiepOuH
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MNPOMMNaHTHbIE,
rmopugHble.

B ®OKYCE -
TUOPABJINYECKHI
PA3PDBIB II/TACTA

TemaTrka 060PYIOBAHUS U TEXHOIOTUHN /IS
npousBocTBa I'PIT 6112 pa3BUTA B PAJE JOKIA/IOB.

I'maBHBIA KOHCTPYKTOP I'pynms PH /]

PomaH IllepOHH pPacCKa3a 00 O00PYAOBAHHH
JJIS1 BBICOKOPACXOAHBIX onepanusi. [Touck
ONTUMAJIBHBIX TEXHOJIOTUYECKUX PEMIEHUH

B OOJIACTH PA3PAOOTKHU U SKCILTYATALIUHA
TPYJHOU3BJIEKAEMBIX 3A11ACOB IOBBIIIAET UHTEPEC
K TEXHOJIOI'YYU BEICOKOPACXOAHOIO I'PIT.

Onepanuu BEICOKOpacxoaHoro I'PIT
XAPAKTEPUIYIOTCA BBICOKUM TEMIIOM 34KAYKHU
(mopsaaka 20 M3/MHH, 60JIBITUMU O6'bEMAMHU 3aKAYKU
(ox0510 500 M?), HUBKOBA3KOM :KUAKOCTBIO ['PIT C
MEHEE BLICOKUMHU KOHIIEHTPALIMAMU IPOMITAHTA,
3HAYUTETBHON IPOJOJIKUTEIBHOCTBIO PA0OT
C yY4ETOM BPEMEHHU IIPOBEACHU S ONEPALIUN U
BPEMEHU PACCTAHOBKH OOOPYJOBAHM S, OOBA3KH,
3aTapPKH, NOAOTPEBA U T. I1., BLICOKOU YUCIIEHHOCTBIO
3a€MICTBOBAHHOI'O B IIPOLIECCE IEPCOHAIIA.

JOKIaAYUK OXapPaKTEPU3OBA A(PPEKTUBHOCTD
BBICOKOPACXOAHBIX onepanui I'PIT, npou3BOgUMBIX
O6'BEJUHEHUEM HECKOIBKUX (DJIOTOB CTAHJAAPTHOT'O
o6opynosanus [PI1 (mpuMepHO 36 eAUHULL),

K4K JJOBOJIBHO HHU3KYIO. DTO CBA34HO C TEM, UTO
noj06Has CXeMa TPEOYET NPUBIECYEHU OOJIBIINX



PYNNA OUA - SRR

HHHOBALIMOHHOE OBOFYAOBAHHE .

FPYMNMA ®UA - BALL HAAEXXHbBIW NAPTHEP
B COEPE PA3PABOTKM M NMOCTABKM OBOPYAOBAHUA ANA:

rMMOPABNUYECKOIO KONTIOBUHI OBbIX LUEMEHTUPOBAHWUA
PA3PbIBA MNNACTA TEXHONOI MK CKBAXWH

V3T OTOBNEHVE
OMbITA 10 MHOVBIYANEHOMY ® CEPBWCHAA

TEXHWYECKOMY 3AAHWIO HOpaREAER

orA N oo (T e
ACKNX oJ ) KauECTBO &
ACTBITAHM VNPABNEHMS
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TEXHUYECKUX PECYPCOB, 33/ICUCTBOBAHU A
3HAYUTEIbHBIX IIOIIA/EH KyCTOBBIX IIJIOMA/IOK,
JIOCTATOYHO CJIOKHOM TEXHOJIOTUYECKOM CXEMBI
yBA3KH 060pynoBaHus ['PI1, CJIOKHOM CUCTEMBI
yIIpaBlI€HUA OOOPYIOBAHUEM U AJITOPUTMOB B HEM.

N36exKaTh NEPEUNCICHHBIX IPOOIEM
NPU3BAH CIIELNUAINU3UPOBAHHBINA (P1oT T'PIT,
NPEIHAZHAYEHHBIH UMEHHO IS IPOBEICHUS
BBICOKOPACXOAHBIX OIEPAIINIL. B HEM BMECTO
36 epuHULL O60PYIOBAHUS OYICT 33JCHCTBOBAHO
MeHee 20. [ToMMMO MUHHUMHU3A1IUU (PUHAHCOBBIX
PACXO/I0B HA MOOUIU3AIUIO TAKOTO (PJIOTA,

COKPAIAIOTCS TAKKE IUIONA/IN PACCTAHOBKHU
060PYJOBAHUA HA MECTOPOXKAEHUN, CHUKAIOTCS
TEXHUYECKHUE PHUCKU U TTIOBBIIAETCS 6E30MACHOCTD
BBIIIOJTHEHUA PA0OT 34 CYET CHIDKEHHUS
KOHIIEHTPALIUH IEPCOHATIA U OOOPYIOBAHUA

npu nposeaeHnu onepanuu I'PIT.

I'pynna ®U npeajiaraet 3aKa34ruKaM IIOJIHbIA
CIIEKTP OOOPYAOBAHUSA JJ11 BBICOKOPACXOAHOTO
I'PIT. Bpia mpeacTaBiieHa CXeMd PACIIONOKEHNA
CIIEUANIBHOIO OOOPYAOBAHUSA (PIIOTA
I'PIT mpu BBICOKOPACXOAHBIX OllEPALUAX
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€ memMnoM sakayxy 16 M3 MuM

Cocmae obGopydosanun:
1. Ycranoska HacocHan (2500 n.c.) =10 en.
2. Yetanoska cMecuTensHan (22 M3 muH) — 1 en,
3. YcranoBka noaroToekH rena — 1 en,
4. CTAHUMA KOHTPONA W ynpaenesws — 1 ea.
5. YcravosKa NoavpoBaHMA XMMpeareHToR = 1 en.
6. YoTaHoBka NOOQa4M CRIMyyMx
martepuancs (12 tiMuu) - 1 eg.
7. EmeocTi gna nponanTa (45 m?) - 3 en.
8. Mawwuna manwponeaoe — 1 e,
9. EMKDCTE rMapataumoHHan (He mexee 50 m?) = 1 ea.
10.KonnekTop eMKOCTHOM napka — 1 eq.

MTOMNO: 21 eguHKnuya.

C TEMITIOM 3aKAYKHU 70 16 M3 /MuH.

LeHTpanbHBIM arperaroM Takux I'PI1
SIBJISIETCS yCTAHOBKA CMecuTenbHas (bJeHaep)
C IPOU3BOJIMTEBHOCTBIO /10 22 M?/MUH U
MaKCHUMaJIbHOU IPOU3BOAUTENBHOCTBIO ITOAAYH
npornmnanTa 12 000 Kr/MuH.
BBLIN OXapaKTEPU30BAHEL €€
KOHCTPYKTHUBHBIE OCOOEHHOCTH.

I'pynna GH/I nipeiiaraet TaKkxKe
HACOCHBIE ATPETATHI (B TOM YUCJIE
C JIEKTPOIPUBOAOM), YCTAHOBKU
JIO3UPOBAHUSA XUMPEATEHTOB C
HMIECTHALIATHIO JO3UPYIOI MU
JIMHUSIMU C PA3JIMYHBIMU TEMITAMU
3AKAYKU JIJIS IEPEKPBITUA BCETO
CHEKTpa PaboT, KOTOPBIE MOT'YT
MIOHATOOUTBCA 3aAKA34HUKY, MAIITUHBI
MaHHU(POIBAOB U IPYIHUE COCTABIIAIONIAE
BBICOKOPACXOAHBIX (ps10TOB I'PIT.

[ c60pa JTaHHBIX U YIPABIEHUA OO0OPYIOBAHUEM
33JIECTBOBAH IPOIrPAMMHO-AMIIIAPATHBIN
KoMIutekc Visual Frac pazpaborku I'pynmsr M/,

«I'PII KaK BEKTOP pa3BUTHA He(TECEPBUCHOTO
610xa PYII JIpON3BOICTBEHHOE OO'hEITHHCHHE
BeropycHedTb> — C TAKIM JIOKJIAJIOM BBICTYIIHII
Begymui nHxenep OKPC YCTuC PVII
10 «BenopycHe(pTh> BraguMmup MapdaeHKo.
ITo ero MHeHUIO, TeXHOMOTUM ['PIT 14111 MOIITHBIE
HWMITYJIbC PA3BUTHIO BCETO HE(PTECEPBUCHOI'O
6710Ka KOMITAHWUU U IIPUBEJIHN K OOJIBIIUM yCIIEXAM.
V4YaCTHUKU KOH(PEPEHIINH Y3HAIN OO 3BOIIOIUU
Texnonoruu I'PI1 B «<benopycnedtn». BBy TOTO,
4TO 6EJIOPYCCKUE KOJUIEKTOPHI Ha 93% COCTOST U3
KapOOHATHBIX OTIOKEHNH, B KOMIIAHUH HAYUHAJIN C
AKTHUBHOI'O PA3BUTHSA TEXHOJIOIMH KMCIOTHOTO I'PTI,
IUTABHO MEPEXOMIIH K ITPONIAHTHBIM, KHCJIOTHO-
MNPONITAHTHBIM, U B 2014 roy Ipo6ypuIn 1 OCBOUIA



KOPH/JIOPE M KAYECTBEHHOT'O IEMEHTUPOBAHUS,

reo(pU3NIECKUX UCCIIENOBAHNI C COCTABICHHUEM

3]I-MOzener ¥ IEPEHOCOM ITOYIYEHHBIX JTAHHBIX

B An3ariH ['PI1, onepatuBHON HOPMAIN3AINHU

326051 CKBa’KHMHBI ITOCJIE BBINOTHEHHBIX ['PIT

C IIOMOUIBIO KOJITIOOMHIOBOH YCTAHOBKU.
JOKIaI9MK IOJPOOHO PACCKA3aJI O PA3BUTHH U

3BOJIIOIIUU BCEX HE(PTECEPBUCHBIX HAITPABJICHUN

PYII 10 «benopycHedTh». K mpumepy,

OBLJIO OTMEYEHO CJIEIYIOLIECE:

— K4K MOZIEPHU3A1 U KOCHY/IACh TAMIIOHA>KHOM

TEXHUKU: rpynna GH/I mocTaBua COBPpEMEHHOE

060pyNOBaHUE (LIEMEHTUPOBOYHBIN arperat HC-

1000, mpeaHa3HA4YE€HHBIN 11 IPUTOTOBJICHUSA

ILIEMEHTHOM CMECH U 3aKa4YKU

€€ B CKBAKHHY «I10 JIETY» U

MEPBbIC TOPU3OHTAIBLHBIC CKBAKHUHBI.
Ha rexymui MmoMeHT B benapycu

BekTop pa3sutus

BBITTONHSIOTCsE [PIT B TOPU3OHTATIBHBIX PN — ncknountensHo CMECHUTETBHO-OCPETHUTEIBHYIO
CKBA’KUHAX C 3aLIEMEHTHPOBAHHON BblCOKOpPACXoaHble YCTAaHOBKY THUIIa Butch Mixer, ayia
IKCIUIYATALMOHHOM KOJIOHHOM " MHOIO O6'b eMHble IIPUTOTOBJIEHUA [IEMEHTHOI CMECU

10 CaAMbIM COBPCMCHHBIM
TCXHOJIOTUAM: BBICOKOPACXO/HBIC,

IIPH IIOCTOAHHOM LU PKYIALIUN),
YTO ITO3BOJIMJIO HE TOJIBKO

P, oka3biBaowme

KJIACTEPHBIE, B TOM YHUCJIE IO MakKCcMaJibHOe COKPATUTH KOJIMYECTBO CAUHULL

TexHosoruu Plug & Perf, KUCIOTHO- BO3 ﬂ,ePICTBMe TEXHHUKH HA CKBAKUHE, HO U

MPONIAHTHBIE, THOPUHBIE U T. I, Ha niowaab 3HAYUTEJIBHO YIy4YIIUTh KAYECTBO
ITposenenue I'PIT B rOPU3OHTAIBHBIX LEMEHTUPOBAHUA U SKOHOMHUYECKYIO

CKBAKMHAX TPEOYET HEMAJIBIX YCUIHH, NPOAYKTUBHOIO 3(pPEKTUBHOCTH CAMHUX PAOOT;

U ero a(pHEeKTUBHOCTD 3aBUCHT njacrta U NnoMorarolLlmMe - kak BenHUIIUHeDTH>

HE TOJIBKO OT BBIIIOJIHEHUS CAMOM JJ,O6bI BaTb HECI)Tb n3 pa3pabdoTasl CO6CTBEHHYIO

ONepaIMU I'MJIPOPA3PhIBA, HO U OT HEeTPaANLIMOHHbIX PELIENITYPY 27ACTUYHBIX IIEMEHTOB,

[E7IOT'0 KOMIUIEKCA TTPEAIIECTBYIONTIX
PaboT: CEUCMHUYECKUX UCCIICTOBAHUN

CBOMCTBA KOTOPBIX I1O KJIIOYCBBIM

3aJ1€XeN, KOTOPbIE ELLE [1apaMeTpaM NPEBOCXOLIAT

C MOCJIEAYIOUIUM PACTIONOKEHHUEM NeT JecATb Ha3a Aa>XXe  cporicTBa aHATIOTOB OT BEAYITUX
CTBOJIA CKBRKMHEBI BJIOIb MAKCUMAIBHEIX — HE PACCMATPUBASINCh B CCPBUCHBIX KOMIIAHHI;
CTPECCOB TOPHBIX IOPO, 6y PEHHUS KayecTBe OOBbEKTOB ona KaKO€ O60PYOBAHUE MO3BOJISAET

1 IIPOBOJKU I'OPU3OHTAJIBHOI'O
Y49aCTKa CTBOJIA CKBA’KHUHBI B MAJIOM

CITYCKAaTb 32 OTHY CITYCKO-
TIOABEMHYIO OIICPAIIHUIO JO BOCbMU

pa3paboTKku.
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nepdoCUcTeM, a TAKKE
nakep-npooky. [Ipu 3ToM
CO3JaHHBIY UHCTUTYTOM
«benHUTTMHePTD>
COOCTBEHHBIN TOCAAOYHBI
WHCTPYMECHT ITO3BOJISICT

MIPOBOJIUTH BCKPHITHE o
CKBA’KMHBI CAMBIMHA Ana oAHOBPEMEHHOU
UHHOBALIMOHHBIMU 00 pa 60TKM bonbLLUOro
nepdOparMOHHBIMH

CHUCTEMAMU B MUPE U B
IIOCJIEAYIOLIEM BBIIIOJHATD
I'PIT 1O TEXHOJIOTUU
OIr'PAHUYEHHOI'O

BCKPBITHS IIACT4;

— KAKUM IIOPOAOPA3PYILIAIOINM
UHCTPYMEHTOM U TUIIOM
BUHTOBBIX 32400IHBIX
JBUTATENECH JOCTUTACTCS
BBICOKAsI CKOPOCTb Pa30ypKHu
KOMITO3UTHBIX TAKEP-TIPOOOK C UCTIONIb30BAHUEM
I'UOKOU TPyOBI ITOCIE BbIITOITHEHU S ['PIT.

Ha BoopyxeHnH «benopycHe(dTH» CTOSAT TPU
MO6UIBHBIX (pstoTa I'PIT nponssoacTsa I'pynmet P
TPU CMECUTEJIbHBIE YCTAHOBKY, JBE I'UAPATALIMOHHBIC
YCTAHOBKH, BOCEMHAALIATh HACOCHBIX YCTAHOBOK, JJBE
CKY, Tpu MalIHBI MAHUQOIBJOB, 4 TAKKE OOJIBIION
IyJ1 BCIOMOT ATETBHOM TEXHUKH U EMKOCTHOT'O
napka. Texuuka npoussoactsa ['pyrnnbr O
BBICOKOI'O Ka4ECTBA U [TOCJIE MOJEPHU3ALUN CUIIAMU
COOO «Harpuke» (Bxopamero B 'pynny PU) n
TaMIIOH2XHOT'O yIIpasiieHus «benopycHepTr»
MO3BOJISAET BBITIOJIHATD BBICOKOPACXOAHBIN
I'PTI ¢ TeMIIOM 3aKa4Ku 14—15 M?/MUH.

IlepcnexTusebl pa3suTus [PII B OCHOBHOM CBA3aHBI
¢ passutueM (poTa. JJo KOHIIA TEKYIIETO IO
I'pynna G I U3roTOBUT JBE KJIIOYEBbIE €IMHUILIbI
TEXHHUKU: BLICOKOPACXOJHYIO CMECUTEJIbHYIO
YCTAHOBKY (OIEH/IEP) U BBICOKONIPOU3BOJAUTEIBHYIO
XHUMMAITHHY. DTO NO3BOIUT «BeOpyCHEDTHU> YIKE 10
KOHIIA 2021 rojia BBINOJIHATH BBICOKOPACXOAHBbIN ['PIT
C IIPOU3BOJIMTENBHOCTBIO 20—22 M?/MUH, 4 TAKXKE
OIITUMU3UPOBATH IVIOMAAb JIOKALIUH, 3dHUMAEMYIO
TEeXHUKOM y1oTa I'PI], HA yCThE CKBAXKUHBL

OTBeyas Ha BOIIPOCH cayiiaTresiei, B. MapuyeHKo
3aMETHJIL, 4YTO BCE TEXHOJIOTUH, KACAIOMIHUECS JOObIYUH,
UYT BIEPE]] TOJIBKO IOTOMY, UTO HE(PTH CTAHOBUTCS
BCE MEHBIIIE U JOOBIBATE €€ BCE TPygHEE. BeKTOp
passurusa I'PIT — MCKIIOYUTENBHO BBICOKOPACXOJHBIE
1 MHOroooseMubIe I'PIT, OKa3bIBAIOIIIE
MAaKCHUMAJIBHOE BO3JEUCTBUE HA IUIOILA/1b
OPOAYKTUBHOTO IIJIACTA U TIOMOT'AI0ITUE JOOBIBATh
HEMTb U3 HETPAJULTMOHHBIX 3AJIEXKEN, KOTOPBIE
€llle JIET AECATDb HA3a/] JAKE HE PACCMATPHUBAINCH
B KA4ECTBE OOBEKTOB I PA3PAOOTKH.

Hoxnag «<MuoOrocraguviabivi I'PII B
Pecniy6nuke Berapych. HAKOIIEHHBIF OIBIT
M IE€PCIIEKTUBLI PA3BHTH > O3BY4II KHpHILI
MupPOHEHKO, 32BEyIOMMNNI 1aboparopueit I'PIT
«benHUTTMHeDTh>. JJTabOpaTopus, KOTOPYIO OH
BO3IVIABJIAET, OTBEYAET 34 UHXMHUPHUHIOBOE
COIIPOBOXKIEHUE IIPOLECCA TUAPOPA3PLIBA U

CUCTEMOWN.
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YuntbiBag, 4TO
TexHonorus Plug & Perf
nogpasymeBaeT
KpanHe BbICOKUI
pacxod HarHeTaHus

KONM4ecTBa KNlacTepoB,
Obina paspaboTaHa
XXMOKOCTb pa3pblBa Ha
OCHOBE NnonMakpunammaa, csorcreax nopos. [IporumnaeMocts
KOTOPbIN UMEET paj,
NPENMYLLECTB MO
CPaBHEHWMIO C F'yapOBOM

XUMHUYECKOE OO6ECTIEYEHUE KAK IIPU
paborax B Pecriyonuke benapycs,

TAK U 34 €€ TIpeaeraMu. JOKIaT9nK
MIEPEYMCIINII STANBI PA3BUTHUA
TexHonoruu MI'PIT B «benopycHeTr»
U OYEPTUJI IEPCIIEKTUBBI PA3BUTUA

U IUIAHBI Ha GrKaniee Oyayuiee.
Bpun oxapakTepu3oBaHbl
O€eJIOPYCCKUE KAPOOHATHBIE
KOJIJIEKTOPBI — TPAJUITOHHBIC U
HETPA/IUIITMOHHBIE, OTHO U3 PA3INYINH
ME3K/Ty KOTOPBIMHU 3aK/II09ACTCS

B QWIBTPAITMOHHO-EMKOCTHBIX

TPaJAULIMOHHBIX COCTAaBAAET 1-5 M/, a
HETPaJULIIMOHHBIX — MeHee 0,01 m/1.

OCBOEHUE KOJUIEKTOPOB C
ucnonb3zosanuem MI'PIT HaunHaIOCh B
2013-2014 rogax ¢ TexHoaoruu MI'PIT
Ball & Drop. Bckope 6511 ¢/1e/1aH BbIBOJ,
YTO HA HETPAJULIMOHHBIX KOJJIEKTOPAX IOCJIE
UCIIOJIb30BAHUSA STOU TEXHOJIOTUH IPOUCXONUT
CJIMIIKOM OBICTPOE IIA/ICHUE JOOBIYH [10CIE
nposeaeHus I'PIT. 3HauuT, HEOOXOIUMBI 60JIEE
MIPOTPECCUBHBIE TEXHOJIOTUH, B Y4CTHOCTH, YXOJ, OT
MHOT'OIAKEPHBIX KOMITOHOBOK. [TO3TOMY IEpEenIn K
TexHonoruu Plug & Perf. B 2021 roagy 1o TEXHOJIOTUNA
Plug & Perf yCIienHO BBITOTHEHBI CKBAXKUHBI Ne 416 1
418. lebur cKkBaxXxUHbI Ne 416 cocTasuii 601ee
70 ToHH, Ne 418 — 6osee 150 1. Ha 2022 rop
IUTAHUPYETCA IPOOYPUTD 10 10 O6BEKTOB,
aHAJIOTUYHBIX CKBAKMHE Ne 418 ob1ien
MIPOTS)KEHHOCTBIO TOPU30HTAIBHBIX CTBOJIOB
10 1500 M.

YaursiBas, yTo TeXHONMOorusA Plug & Perf
OJPA3YMEBACT KPAMHE BHICOKUU PACXO] HATHETAHU A
JIIs1 OTHOBPEMEHHOM 06PabOTKH OOJIBIIIOTO
KOJINYECTBA KJIACTEPOB, ObL1a pa3paboTaHa
JKMJIKOCTD Pa3pbIBa HA OCHOBE ITOJTMAKPHIAMU/IA,
KOTOPBIH UMEET PsiJ] IPEUMYVIIECTB IO CPABHEHHUIO
C I'yapOBO¥ cUCTEMOM. IIpexie BCEro aTo
MOBBIIIEHHASI OCTATOYHAS IPOBOAHMMOCTD TPEIIUH.

OJHOBPEMEHHO C Pa3BUTHUEM TEXHOIOTUU
Plug & Perf mpuIio NOHUMaHHE HEOOXOJUMOCTU
nposeeHua NOBTOPHbIX MI'PIT Ha CKBAKMHAX,
rze 3dEKT OT NPEABIAYIIEH ONEPALIUHN YXKE
3aKaH4YMBAJICA. Ha TeKyIni MOMEHT IO TEXHOJIOTHH,
paspaboTanHoi B «benHUITNHEPTE>, pedpaku
BBIIIOJTHEHBI HA [IBYX CKBAXKUHAX. JI7151 OLICHKU X
YCIIEMTHOCTHU UCIIOIB30BAJICS IIOCT-(PPAK AHAJIU3.
ITnaHupyeTcs gaabHENIIee BHEPEHUE JAHHOM
TEXHOJIOI'MU Ha OEJIOPYCCKUX CKBAXKUHAX.

B n1aHax Ha OyAylee — ¢ IPUXO/I0M
BBICOKOPACXO/THOM TEXHUKU PA3BUBATh TEXHOJIOTUN
MI'PII, B TOM YHCJIC YBEIUYUTD KOJTUICCTBO
OJJHOBPEMEHHO OOPAOATHIBAEMBIX KJIACTEPOB JIO
6—7 32 CTAIUIO (CEHYAC MAKCUMYM 5), PACXO]T
HAr"eTanusa— 10 18—20 m?/mMuH, maccy
PACKIMHUBAIONIETO areHTa — 10 70 T Ha KJ1acTep,
ONPOOOBATH HOBBIE CUCTEMBI XKUIKOCTU PA3PBIBA,
MIPEX/IE BCETO HA OCHOBE MOMHUAKPHUIAMU/A,
HOJOOHBIE XKUJKOCTH PA3PhIBA IITIAHUPYETCS



Makcum Dapees

ONpPOOOBATH U HA TPAJAUIIUOHHBIX 32JIEKAX
[IpungTCKOro nporuda. B 1iesomM 1anHoe
HAMPABJIEHHUE UCTIOIb30BAHUA HECTAHIAPTHBIX
resIe06pa30BaTEeIEH ABISAETCA OUEHD IIEPCIEKTHBHBIM
JUISI HETPAJULIMOHHBIX (M, BO3MOXHO,
TPASULIMOHHBIX) KOJJIEKTOPOB MECTOPOXKIECHUNU
Pecniy6nuku benapycs.

U IPEABAPUTEIBHON OOPAOOTKON KUCIOTHBIMHU
pacTBopaMu. HacThb padoT 6bli1a IPOBEJECHA
HA BHOBb IIOCTPOEHHBIX TOPHU3OHTAIBHBIX
CKBaKMHAX. MICTIONb30BAIUCH CTAHAAPTHBIE
MHOT'OIIOPTOBbIE KOMITOHOBKM 1711 KI'PT1.
IIpUMEHATNCH KMCIIOTHBIE (KUCJIOTA IIJIIOC
IIPOINAHT) U KOMOMHHUPOBAHHBIE (TIPOIIIAHTHO-
34T'€JIEHHBIE) COCTABBL. PAa6OTHI ObLIN IPOBEICHDI
ycrniemno. Ha cerognsa B TaTapcTaHe IpoOBEIEHO
ceMb OTTP. TTOKAa, K COXKAJIEHUIO, HE YACTCS BBIMTHU
HA IVIAHUPYEMBIN YPOBEHD 3aKA4€EK ITPOIITAHTA
(o 70 TOHH). DTO CBA3AHO C I'€OJIOI'TYECKIMHU
YCJIOBUSAMU Y TONIIIMHON KOJJIEKTOPOB (0T 0,7 M
J10 2 M), Ha KOTOPBIX nTpoBoguTca I'PIL. TIpupocTt
JO6BIYY HEDTU ObLII IOy YECH JJIs1 HAKJIOHHO-
HAIIPABJIEHHBIX CKBAXKUH. YUUTBIBAS TO, YTO
MECTOPOXKICHUE HAXOJUTCS HA YETBEPTOM CTAJUNU
pa3paboTKH, TO OOHACKHUBAIOUIUI PE3YJIBTAT.
Anexcanap KoMk, 3aMecTuTeNb
I'€HEPAJIBHOI'O JUPEKTOPA I10 HOBBIM TEXHOJIOTUAM
OOO «Anbanc CepBUC», BBICTYITHII C JOKJIAJOM
«OnBIT IPOBEAEHUA IOBTOPHBIX I'PII B
TOPU3O0HTAJIBHBIX CKBA’KHHAX 3a1a/THOM
CHOHpPH IIPU ITIOMOITH CEJIEKTHBHOT'O
MAH>KE€THOI'O IIaKePa H TEXHOJIOI'HA
3aKaHYHMBAHHA CKBAKHH C HCOrPAHUYECHHBIM
KOJIMYECTBOM CTaJHI 60e3 pa3oypuBanusa mydt
I'PII>. BuLIU IPEACTABIECHB OCOOECHHOCTHU IAHHBIX
TEXHOJIOI'MH U IIPE3EHTOBAHO OO0OPYIOBAHUE,
HEOOXOJUMOE JIJIS1 UX OCYIIECTBIEHUA. JJOKIa
BKJIIOYAJI JiB€ TeMBL [TepBas: mosTopHbIA I'PIT ipu
IIOMOIIIY MAHXXETHOI'O CEJIEKTUBHOI'O ITAKEPA HA
PAa3pBIBHBIX MY(PTAX B TOPU30OHTAJIBHBIX

OnbITOM BHEAPEHHU A
T'PII Ha JOMAaHHUKOBBIX
OTIOKEHHAX IJISA JOOBIIH
CJIaHIIEeBO¥ He(TH B
Pecniyoinuke TaTapcTaH
MOAEINIICS HavaJJbHUK LITP
OO0 «JlennHoropckPemCepsuc»
Makcum PageesB.

JOMaHUK — 3TO ITOJIEZHOE
UCKOIIAEMOE, COPT F'OPIOYETro
cJIaHIa. [JOMaHUKOBBIC
OTJIOXKEHU S TABHO IIPUBJIEKAIOT

Ha cerogHawHum
JeHb BbILLM Ha
30-ctapgunHbIv [Pl

C pacxogom 16 m3, ¢
TOHHaXeM NponmnaHTa
150 T Ha cTaguto.

B nnaHax —yBennunTb
NPOTSAXEHHOCTb
rOPU30OHTaNbHOW
cekumm go 2000 m.

CKBaXHUHaX. Ha CaMOTIIOpCKOM

MECTOPOXKJECHUH JJI51 IKCILIYaTAIJMOHHbBIX

KOJIOHH simameTpoMm 114 1 102 mm

HCIIOJIb30BAIUCh MY(PTHI C PA3PBIBHBIMU

JUCKaMU. VX IPUHITUNINAJIBHOE OTIINYNE

OT APYI'UX My(PT — BOCEMb OTBEPCTUN

C Pa3PBIBHBIMU JUCKAMU JUAMETPOM

30 MM. JIOK/IaTYUK HPENCTABUI COCTAB

CEJICKTUBHOM ITAKEPHOM CUCTEMBI. Pe3yibrar

UCIIO/Ib30BAHU TEXHOJIOIUU: 32 OgHy CI1O

MOJIYYaJIOCh IPOBECTH 3—5 YCHENIHBIX PAOOT.
Bropas tema JoK/1a/1a — TEXHOJIOT U

I'€0JIOI'OB B KAYECTBE
NOTEHLMAIBHOI'O HCTOYHHKA

YBEJIMYEHUS JOOBIYU YITIEBOJIOPOJOB. CETOHS
MHPOEKT JOOBIYH CIIAHILIEBBIX YIVIEBOAOPOAOB
HAXOAWTCA HA CTAANH I'€OJIOI'MYECKUX U3bICKAHU,
HO IIOTEHLUAJI IO BONTro-YpanabcKomy peruony
COCTAaBJIAET OKOJIO 280 MJIH TOHH.

B noksazie 6pIM OXaPaKTEPHU3OBAHEI

OTJIOKEHUA JOMAHHUKOBOM CBUTHI (I'€OJIOT' U,
IVIYOMHA 3aJIETAHM S, MOIITHOCTD IIJIACTOB).

Ha ocHoBanuu pemenusa o nposeaennun OPIT
OBLJIO TOJOOPAHO OIIPEJICIIEHHOE KOJIMYECTBO
ckBaxuH. [lepsbiM 3Tariom OITP cTano nposegeHue
nponnaHTHOro I'PIT Ha HAKJIOHHO-HATIPABJIEHHBIX
CKBaKMHAX. C y4€TOM MOJIYYEHHOI'O OITBbITA B
JAJIbHENUIIIEM PENINJIN ITPOBOANTD IIMKINYECKU-
KOMOMHUPOBAHHBIN ['PIT € 3aKa4KOM IIPONITAHTA

3AKAHYMBAHUSA CKBAXKUH C €JUHBIM PAa3MEPOM

U BTYJIKOU (6€3 ce//1a U pa3bypUBaHU),
KOTOpPAs MO3BOJIIET HUBEIHNPOBATh OIPAHUYCHUS
C MCHOJIb30BAHUEM KOMIIOHOBOK, aKTHBHPYEMBIX
LIAPAMH, CBSI3AHHBIE C yMEHBIICHUEM JUAMETPA
IIAPOB U CYy>KEHUEM IPOXOJHOT'O KOHTYpPA. [1715
IKCIUIYATALUOHHBIX KOJIOHH AUaMeTPOM 114 Mm
OBLTH IPUOOPETEHDI BTYJIKH, HCIIOIb30BAHUE
KOTOPBIX IIPEATIOIATAET HEOIPAHUYEHHOE
KOJIMYECTBO MY(PT 1 cTtaguii I'PIT. Brynku
COBMECTHUMBI C 3aKOJIOHHBIMU ITakepaMu. [Tocne
PaCTBOPEHUA MIAPOB BTYJIKU U3BIEKAIOTCS
opuranoit KPC 32 ogay CITO. CKBa:KUHA UMEET
PaBHOIIPOXOTHOU INAMETP C BO3MOXKHOCTBIO
pedpPaKOB HA MAHKETHOM ITAKEPE.

Huxouari HIaMCyTOHHOB, PyKOBOJUTEND

HAMNPABJIEHU MO 3aKAHYUBAHUIO CKBAKHH U
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BHYTPHUCKBAKUHHBIX padoT OO0 J'a3npomMHePTh

— TexHOIOrM4eCKUE NAPTHEPCTBA», O3BY YL JOKIA]]
«<Pa3BHTHE TEXHOJIOTHH 3AKAHYHBAHU A,
CTUMYJIAIMUH pa3aenreHusn cragui MI'PII

Ha IIPHMeEpPE CKBAKHH IIpoeKTa JlanbsaH».

Komnanus JazgnpomHuedTs — TeXHOIOrn4ecKue
IIAPTHEPCTBA» ABJIAETCA OIIEPATOPOM
HALIMOHAJIBHOI'O IIPOEKTA I10 OCBOEHUIO
Oa’KEHOBCKOU CBUTBL, KOTOPASI PACIIOIOXKEHA B
3anagHoit CH6UPH U OTHOCUTCS K HETPAJUIIMOHHBIM
3anacam. [Toma b 3aJ1eraHus COCTABIAET O0JIee
1 MytH M? [€0IOrNYeCKUE PECYPCHI HACYUTBIBAIOT
ot 18 10 60 Mp/. TOHH. KOHCEPBATUBHBIN IIPOTHO3
U3BJIEKAEMBIX PECYPCOB — 750 MJIH TOHH.

BbLI0 pacCKa3aHO 00 3BOJIIOIUU TEXHOJIOT U
3aKAHYHMBAHUSA CKBAXKUH B IIPOEKTE «I1ayibsiH», 00
3BOJIIOLIUU TEXHOJIOTUH pasaeeHus craauii MI'PIT
U BCKPBITHUS LIEJIEBOT'O OO'BEKTA, OO IBOIOIIUU
TexHoaorut MI'PIT. Ha cerogHsAIIHUN JEHb BBIILIN
Ha 30-craguiinsit TPII ¢ pacxogoM 16 M3 ¢ TOHHAXKEM
nponmnanTa 150 T Ha cTaguio. B raHax —

YBEJIMYUTD [IPOTAKEHHOCTD TOPU3OHTAJIbHOMI
cexmu 10 2000 M. B KOHIIE TPETHETO KBAPTaIa
2021 roja miaHupyeTcs CTPOUTENILCTBO
CKBAKMHBI C KOHCTpYKIIMern MOHOBOP.

00 aIBTEePHATUBHBIX JU3AMHAX CTUMYJ/IAIHA
HETPAJHIIHOHHBIX PE3ePBYAPOB PACCKA3AI
JduHap ByXapoB, MCHEKEP TEXHOJIOIMYECKUX
npoekToB 110 I'PIT OO0 «'a3npoMHEPTDb —
TeXHOJIOrNYECKUE NAPTHEPCTBA». BBIJIO PACCKA3aHO
O T€OJIOTUU OAKEHOBCKOY CBUTHI, TUIIOTE33X
OCBOEHM, NPOOIEMAX, CBA3AHHBIX C PA3BUTHEM
KAaK 3dKaHYMBAHUS, TAK U OCBOCHU A CKBAKUH.
IIpOeKT HAXOAUTCA HA CTAAUU, KOI'ZId TOJIBKO €IIE
O3BY4YHBAIOTCS 'UIIOTE3bl Y BADUAHTDI PELICHUN.
BbLIM NEPEYUCIIEHBI BADUAHTHI OCBOEHUS
0a’KEHOBCKOU CBUTBL, KOTOPBIE B KOMIIAHUHU
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MNPU3HAHBI IEPCIEKTUBHBIMU HATIPABJICHUAMU
JIOOBIYY HETPAAUIITMOHHBIX 3a11ACOB 1O oTpacau ['PIT.
LebIo IPOEKTA ABIAETCA IIOBBIIEHUE
HEPTEOTAAYN U UHTEHCU(PUKAITUN IPUTOKA HA
O6BEKTAX HETPASUITMOHHBIX 34ITACOB 34 CYET
cozfanus 6onee a(pPEKTUBHON JPEHUPYEMON
06J1ACTH C IPUMEHEHUEM H/ICAJIBHOMN BA3KOCTHOU
CHUCTEMBL. AJIBTEPHATUBHBIE AU3AMHbI CTUMYJIALIMU
MPEAIOoNaraloT 3aMEHY TEXHUYECKUX JKUJKOCTEN —
©€3BOJIHBIN PA3PbIB IIJIACTA, B YACTHOCTH,
6e3ryaposbli ['PIT HAa OCHOBE KCAHTAHOBOM KAME/IH.

BPEMS - KOJITIOBHHI'Y

3HAYUTENIBHOE MECTO B IPOrPpaMMe KOH(PEPEHITUN
OBLIO OTBEJEHO KOJTIOOMHIOBBIM TEXHOJIOTUAM
Y1 OOOPYAOBAHUIO JJI1 UX OCYIIECTBIICHUS.

I'/1aBHBIA KOHCTPYKTOP YIIPABJICHUS
NEPCHEKTUBHBIX NPOEKTOB I'pyrinbr ML
Cepresi CeprueHs: pPaccKka3al O KOMILIEKCHOM
noaxoze K ooopyaosanuio THKT.

I'pynma ®M/] HauyrHAaIa CBOIO JEATEIBHOCTD C
CO3/[JaHUA KOJNTIOOWMHTOBBIX YCTAHOBOK, OFTHAKO
B IIOCJIETHEE BPEM S OCHOBHBIM BHJIOM €€
JIESITEJIBHOCTH CTAJI0 00opynosanue ajs I'PIT. Tem
He meHee I'pynna O/ He yuia ¢ petHKa THKT u,
OCHOBBIBA4Ch HA CBOEM OOI'aATOM OITBITE, B HACTOSIIEE
BpEMS IIPEIATAET 3AKA3YUKAM COBPEMEHHOE
H4JIEXKHOE KOJITIOOMHI'OBOE OOOPYJOBAHUE.

CBOIO IM1aBHYIO 32724y I'pynina O] BUAUT B
TOM, YTOOBI IIPEJJIOKUTDH PBIHKY HE OTAEJIbHYIO
YCTAHOBKY, CLIOCOOHYIO PEIIATE JIOKAJIBHBIE 34/1a44H, 4
LIEJIBIF KOMIIJIEKC OO0OPYIOBAHUS, PELICHUH, CUCTEM,
3(PHEKTUBHO B3AUMOJCHCTBYIOIUX MEXY COOOH.
TaKo KOMIIJIEKC, MAKCHMAIBHO 4/1alITUPOBAHHBIHN
T1OJT HY K/1bI 3aKA349MK4, IIO3BOJINT BBIIIOIHATD
ITUPOKHUN CIIEKTP HEOOXOJUMBIX PAOOT. 3aKA3UHNK
IIOJIyYa€eT MOJIHYIO JIMHEHKY OOOPY/JOBAHUS }

Cepren CepruvieHs




. rPYNNA ®UA www.fidgroup.ru

HHHOBALWOHHOE OBOPYAOBAHHE

rPYMNA ®UA - BALL MAPTHEP
B OBAACTU OBOPYAOBAHUA
TMAPABAUMYECKOIO
PA3PbIBA MNAACTA

ONbITA

M3roTOBAEHUE
no UHAMBUAYAABHOMY
TEXHUHECKOMY 3AAAHUIO

CEPBUCHAA
MOAAEPXKA

ABTOPU3UPOBAHHbIN
CEPBWCHbIW LIEHTP

MO PEMOHTY K
OBCAYXUBAHWHKO HACOCOB
BbICOKOIo AABAEHUA
MPOU3BOACTBA SPM

HALUWA TEXHUYECKUE PELLEHUA
AEANAKOT BE3TPAHUYHBIMU
BALUHW BOSMOXXHOCTMU!
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s rexrHonoruu FTHKT. UmeHHO
IIO3TOMY IOAXOJ, — KOMILJIEKCHBII.
BbLIU TOJIPOOGHO OXAPAKTEPU3OBAHBI
KOJITIOOMHI'OBBIE YCTAHOBKH
KJIACCUYECKOU KOMITOHOBKH
Ha OJJHOI TPAHCIOPTHOM 6a3e
(CaMOXOZHOM LIACCH) YETBIPEX
KJIACCOB, PA3/INYAIONINECS YCUIINEM
urkekTopa (ot 120 10 450 kH) u
JuamMeTpoM ucnosnb3yemor F'HKT
(38,1 mm, 44,45 MM, 50,8 MMm).
JOKJIAJYUK CHUTAET, YTO

CBoIO rnaBHyto
3agady pynna ®UN[,
BUANT B TOM, YTOObI
NPeanoXnTb PbIHKY
He OTAesbHYIO
YCTaHOBKY,
CNOCOBOHYO peLlaTb
NnoKasnbHble 3aa4u,
a Lenbiv KoMnnekc

B KOMIIJIEKCHYIO TOCTABKY
o6opyposanus 'HKT ot I'pynnist PH/]
BKJIIOUEHBL: yCTAHOBKA HEMIPEPBIBHOM
TPYOBI, yCTAHOBKA KPUOT'€HHAs 430THAA (B
Pa3JIMYHBIX KOMIIOHOBKAX: HA 043€ IIACCH,
MOy PULIEIIA, B BUJIE 6JI0K4), YCTAHOBKA
HACOCHa51, 0O'bEIMHEHHBIE CUCTEMOM
ynpasieHus (protom I'HKT, a Takke
MNPOTUBOBLIOPOCOBOE OOOPYAOBAHHUE,
YCTBEBOE OCHOBAHUE, MEXAHU3M
[OJJA4YU TPYOBL, BHYTPUCKBAKUHHBIN
WHCTPYMEHT. YCTAHOBKHU CEPUITHO

B GiIMsKariee BpemMs OyAeT obo pyAoBaHUS, KOMILJIEKTYIOTCS IPUOOPOM KOHTPOJIS
YBEJIMYMBATHCS KOJIMYECTBO onepanut  PELUEHN I;I, aiCcTem, napameTpos I'HKT (meexTockonom).

c ucnonb3opanueMm I'HKT nuameTpom 3(pq)e KTUBHO JOKIa YUK TOAPOOHO OCTAHOBUJICS
50,8 MM 1 60J1€€E. DTO C?HBQHO C B3aMMoge IZ CTBYIOLLMX H4 CUCTEME KOHTPOJIA U ABTOMATU3AUHU
POCTOM HOTPEOHOCTEN PBIHKA B o BCETr'O KOJATIOOMHIOBOT'O KOMIIEKCA U
60J1€€ BBICOKOTEXHOJIOTUYHBIX MeXxay cobon. €€ KOHKYPEHTHBIX IPEUMYILIECTBAX.

onepanugax. TAKOM MHTEPEC BbI3BAH

HE BETHUAMU MOJbI, 4 PEAJIbHBIMU

npo6IEMAMU, CTOAIUMHU CETOAHA IEPE]
CEPBUCHBIMU U JOOBIBAIOIIUMH KOMIIAHUAMU. B
OOJIBITMHCTBE PETUOHOB, 3TO OCOOEHHO KACAETCA
POCCHUHUCKUX HEAP, BPEMS «JIEFTKOU HE(PTH» OCTANIOCHh
N03a41. YHUKAJIbHBIE MECTOPOX/JIECHUA, PA3pabOTKA
KOTOPBIX HAY9AJIACh OKOJIO MOJIYBEKA HA34]], CEHYAC
HAXOASITCS HA CTAAUN MAAAIOEeH 100brvun. U

3Ta TEHAECHIUA 6yIET TOJIBKO YCUIUBATHCS.

B TO k€ BpeMs C y4ETOM PE3KOIO MA/ICHUA
[IEH HA HE(MPTDb ITOKA3ATETN CEOECTOUMOCTH
JOOBIYM HAYMHAIOT UT'PATh PEMIAIOIIYIO POJIb.
YTOOBI OCTABATHCS PEHTAOEIBbHBIMU, CEPBHCHBIE
KOMIAaHHUH O6A3aHBI
3aHUMATBCA COKPAIIEHHUEM
U3/IEPKEK U TTOBBIIIATD
CBOIO 9(P(PEKTUBHOCTb.

714 permenns 3Toi 3a1a4u
NPEIATAETCA IEPEUTHU OT
KJIACCUYECKON KOMIIOHOBKH
KOJITIOOMHI'OBOU YCTAHOBKU
Ha OJJHOU TPAHCIIOPTHOM
643€ K KOMIIOHOBKE Ha
JBYX TPAHCIIOPTHBIX 643X
(TIOJTHOIIPUBOJHOE IIACCU U
HOJIYIIPULIEIT). DTO PEMIEHUE
IIO3BOJIMT 60J1€€ I'NOKO U
3P (PEKTUBHO UCTIONB30BATH
BECH ITOTEHITNAJ KOMIIJIEKTA
O60PYAOBAHUS 34 CUCT
IIPUMEHEHMS YHUBEPCAIbHOU
KOJITIOOMHI'OBO
YCTAHOBKM Ha MIACCU U TTOAICPKAHUSA TAMMBI
NOJTYIIPUIIEIIOB C 3aPaHEE MO/IOTOBJIEHHON
1oJ; KOHKpeTHbIe onepanuu (o1 TKPC 1o
HaIpPaBIEHHOI'O KOJATIOOMHTOBOI'O OYPEHU )
TUOKON TPyOOIT M TEM CAMBIM CHU3UTD
IKCITYATAIIMOHHBIE PACXO/IBI HA MOOHIIN3AITHIO
61arofapsi COOTBETCTBHIO JOIIYCTUMBIX OCEBBIX
HAIPy30K U NIPEJEIBHO JOMYCTUMBIX I'A6apHUTOB
TPAHCHOPTHOTO CPEJ/ICTBA IIPU NEPEBO3KE 110
JIOpOraM O6IIETO NOIb30BAHMS Y3/I0B HAMOTKH
THKT 60/bIINX AUAMETPOB (MACCOL 710 26 T).

[1nsa oueHkun

anTyaumnax.
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TEXHMYECKOrO COCTOAHMSA
MHKT npumeHseTcs
AedekTtockon AT1
NPOM3BOACTBA

C3A0 «HoBuHKa»
(Mpynna ®1 ). JaHHoe
obopyaoBaHue He
TONbKO OLIEHNBAET
cTeneHb M3HOCa TPYyObl
n onpepensieT gedekThbl,
HO 1 MOMOraeT B

CJTIOXKHbIX HECTAHAAPTHbIX CHEIHUATTICTOB Ha PAGOTAIOIICH B IIOJIC

CerofHsa MHOI'ME CEPBUCHBIE
KOMITAHHH, OCO3HABAs1 BOBMOKHOCTH

CHUCTEM aBTOMATU3AIUHU, HBITAIOTCS UCIIOJIb30BATh
HUX Ha CBOEM OOOpyiOoBaHNM. Ha pBIHKE B HACTOSAIIIECE
BpEMSI IIPE/ICTABIICHBI OTAE/IbHBIE KOMIIOHEHTHI,
HO crienuanucTel I'pynmel PH ]I CUUTAIOT, 4TO
HEOOXOANMO NEPEXOIUTD K KOMIIJIEKCHBIM ITIPOCKTAM,
TaK KaK UMEHHO [IO/IOOHBIE PEMICHUS CLIOCOOHBI
J1aTb MAKCUMAaJIbHBIN 3(PPEKT. ICIONb30BaAHNE
ABTOMATHYECKON CUCTEMBI YIIPABJICHUS BCET'O
KOJTIOOMHTOBOI'O (DI0TA MO3BOJISIET C/IC/IATh
14T BIIEPE/] IO CPABHEHUIO C IPUMEHECHUEM
TPAJUITMOHHBIX CUCTEM YIIPABICHUSL. «<YMHAS
CHUCTEMA» OOECIIEUYNBAET OIEPATOPOB YCTAHOBOK
BCEN HEOOXOAUMON NH(MPOPMALTUEN U
TO3BOJISIET 4/ICKBATHO U MNPAKTUYECKU
MOMEHTAJIBHO PEATUPOBATh HA U3BMCHCHU S
APAMETPOB, TUOKO MOJCTPAUBATHCS
K MEHSIIOIIMUMCS YCJIOBUSIM U C
TIOMOIIIBIO KOPPEKTHUPOBOK IOOUBATHCS
MAaKCHUMaJIbHOUA 3(P(PEKTUBHOCTU.

Ilepexon Ha AaBTOMATHU3UPOBAHHYIO
CHUCTEMY YIIPABJICHU S ITO3BOJIUT YBEIUYUTD
PECYPC OTAEIBHBIX KOMIIOHEHTOB U y3JI0B,
4 TAKKE MTOBBICUTD OOIIYIO 6€30I1ACHOCTD
BBIIIOJIHCHU S PA0OT 34 CYET YMEHBIIICHU S
BJIMSIHU S YE€JIOBEYECKOT'O (pakTOpa.

Hcnionib30BaHME YAJIEHHOTO JOCTYIIA
K CUCTEME yIIPABJICHUsS OOCCIIEYNBACT
OYTH 3PUMOE IIPUCYTCTBUE ONBITHBIX

YCTAHOBKE. YTOOBI pEMINUThb IPOOJIEMY,
BO3ZHUKIIYIO HA JIOKAITUH, CIIELTUATIUCTY
OO0JIBIIE HE HYKHO ITOKU/1ATh Opuc. Cucrema
MO3BOJIAET B PEXUME PEATTBHOIO BDEMEHHU BUJIETD
MaHENb ONIEPATOPA, YIIPABJIAIOMIETO IIPOLIECCOM.
DTO UCKIIIOYAET BO3MOKHOCTD ITOTEPU CBA3H C
ONEPATOPOM U I'APAHTUPYET JOCTOBEPHOCTD JAHHBIX.
KOJITIOOHMHIOBEIE TEXHOJIOTHH B
PYII JIpOH3BOACTBEHHOE OO0'’bCTUHEHHE
BeropycHedTb> OXaPAKTEPU3OBAT
IIaBea PeBAKOB, pyKOBOJUTEID I'PYIIIIbI
KOJITIOOMHTOBBIX TEXHOJMOTUH 1exa ITHIT
VITHIInPC PYTI 1O «benopycHeTh».



aBen PeBskoB

V koMIaHuM uMeeTcs deThipe (prnota THKT.
JIB€ KONTIOOMHIOBBIE yCTaHOBKU (MK30T 1
MK30T-10) 3a1€eFiCTBOBAHBI HA 6ETIOPYCCKUX
MECTOPOXKJCHUAX. [IITaHUPYETCA BBINOIHUTD
MOJIEPHU3ALUIO yCTAaHOBKU MK30T.

KonTIOOMHIOBast yCTAHOBKA TSXKEJIOTO KJIACCA
MK30T 1o3BOISET BBITOIHATh PA06OTHI C AUAMETPOM
T'HKT g0 60,3 Mm. Yeranoska MK30T-10 BBIIOIHAET
EPEYCHb CTAHIAPTHBIX TEXHOJIOTNYCCKUX
OIIepaIU, 4 TAKXKE pabOThI 1O TexXHOMOruu CKN®
cTHKT puametrpoM 25 MM. JIJaHHAS YCTAaHOBKA
THO3BOJISIET PA0OTATh C MAKCHUMAJIbHBIM /IABJICHUEM
3aKa4YKU KUAKOCTU 105 MITa. ITpu reopusnyaeckmux
uccnenopaHusax ucnonbdyercs THKT, ocHalieHHas
reopU3NIECKUM KA6EJIEM JUAMETPOM JI0 12 MM.
Bce paboTHhI O 3aNIPaBKE KA6€A B THOKYIO TPYOy U

53

Hdegpexmocron AT1

U3BJIEYEHUIO U3 HEE BBITIOIHAIOTCS C IPUMEHEHHUEM
CHENUATU3UPOBAHHOIO O00PYAOBAHHUSA (KAOETBHOIO
nHKeKTOpa). C 2014 1o 2021 roj ObLI0 BBIITOJIHEHO
6oinee 50 onepanuii no ocHameHuio T'HKT kabenem.

151 OlIEHKH TeXHU4YeCcKoro coctosiaust THKT
npumensiercs gedexrockon JT1 npousBoacTsa
C3AO «Hosunka» (I'pynma ®HMI). Jannoe
060PYJOBAHUE HE TOJIBKO OLIEHUBAET CTENIEHD
HU3HOCA TPYOBI U ONIPEAETAET AE(PEKTEL, HO U
MIOMOT'A€T B CJIOXKHBIX HECTAHAAPTHBIX CUTYAIIUAX.
Korga saytpu THKT «pacnymmiicsa» reo(pu3nIeCcKui
KabeJb, TO C HOMOIIBIO AEEKTOCKOITA OBbLI
OIpeIeNIEH UHTEPBAJL, I7I€ 00PA30BAJIOCh
MOBPEXACHUE KabeIs. BblI BBIITOTHEH Pa3pe3 TPYObI
U U3BJIEYEH IIOBPEKJEHHDBIN YYACTOK KAOEJIA.

JOKJIaAYUK PACCKA3aJI 06 UCIIOIb3yeEMOM
BHYTPHUCKBAKUHHOM OOOPYAOBAHUH — KAK
CTAHJAPTHOM, TAK U CJIOKHOM. Kaxkx1as equHuIa
060PYNOBAHUA ITPOXOAUT TEXHUYECKUI AYAUT.
XOpOomIO 3apEKOMEH/IOBANIO C€651 BHYTPUCKBAXKUHHOE
ob6opynosanue ot C3A0 «Hosunka» (I'pyrnma GUT).
C HuUM «BenopycHEMTH» TOTOBA BLIIIOIHATD
CJIOKHBIE PA6OTHI HA BHEIITHEM CEPBUCE.

B nepeueHb 3aKa34nKOB «bestopycHepTH»

BXOJUT O0JIEE IECATKA KAK IOOBIBAIONIUX,
TaK ¥ CEPBHUCHBIX KOMITAHUM.

OCHOBHBIE PA60THI, KOTOPBIE BBIITOIHSET
«besIopyCHEPTH»: HOPMAIU3AL U 320051, OCBOCHUE
CKBaXKMH, (PPE3IEPOBAHNUE, BTOPUYHOE BCKPBITUE
racra (TTITT, rexnonorus CKU®), 'MC, KucaoTHbIE
06pabOTKH NPHU3a60MHOM 30HBI I1acTa. Ha
HBbIHEIIHEM 3Tarne TexHonoruu 'HKT cranosarcs
BCE OoJIee CONPSI)KEHHBIMHU C TEXHOIOTUIMU ['PTL
MOKHO KOHCTATUPOBATD, 94TO 2019-2021 rojel — 31O
s «benopycHedrn» rogsl I'PIT. KOJITIOOMHIOBBINA
(JIOT TIOCTOAHHO B3aMMOJIEHCTBYET C (PIIOTOM
I'PIT, B 4aCTHOCTH, C IPUMEHEHNEM KOJITIOOMHTA
BBIIIOJIHAETCS TexHOoorus Plug & Perf
(TOUHTEPBAJIbHAS YCTAHOBKA ITAKEP-IIPOOOK HA
xadene THKT ¢ nepgopariueii aKCIIyaTaliuoOHHOMN
KOJIOHHBI, (Ppe3€PpOBAHUE KOMIIO3UTHBIX NAKEP-
NPOOOK Nocse Beex craaut I'PIT).

B «BenopycHedTr» HAKOIJIEH OIBIT
IIPOBEACHUS PA6OT IO HAIPABJICHHOMY
KOJITIOOMHI'OBOMY OYPEHUIO, B TOM
YUCJTIE C VIIPABJIECHUEM 3260HHOIO
JIaBJIEHUS. Y KOMIIAHUH UMEETCS
HECKOJIBKO KOMIIJIEKTOB OOOPY/I0BAHU S
npoussoacTsa C3A0 «HoBuHKa»

(I'pynma ®U). ITpodypeno 1320 m
JuaMeTpoM 92 MM Ha BOCbMU CKBAKHMHAX
KapOOHATHBIX OTIOXKEHUN. MaKCUMAaJIbHAS
IIPOTSKEHHOCTD IPOOYPEHHOI'O CTBOJIA
CKBA’KMHBI COCTABMIIA 268 M. DTa
TEXHOJIOTUS CENYAC AKTUBHO PA3BUBACTCS.
Komnanus «besnopycHe(dTh» TOTOBA K
JIAHHBIM CJIOKHBIM Pa60TaM COBMECTHO

C KOJIJIETAMU — IIPOU3BOAUTENIMU
O6OPYAOBAHUS U 3aKA34YMKAMU. «KaxK bl
U3 HAC MOXET MHOTOE, HO BMECTE MBI
MOXKEM BCE!» — TakuMu c1oBamu [1asen
PEBSIKOB 3aBEPIINJI CBOE BBICTYILICHUE. }
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Cepre ATpymIKeBH Y, [VIABHBIN KOHCTPYKTOP —
HEPBBIN 3aMecTUuTeNnb Jupekropa C3A0 «<HoBuHKa»
(T'pyma @H/I), 03HAKOMUJI CIYIIATEIEN C
IIUPOKUM CIIEKTPOM BHYTPHUCKBAKHHHOT'O
HHCTPYMEHTA B TeXHOJXOTuH a1 THKT.

C3AO «HOBMHKA» BBICTYIIACT KAK MHHOBAIIMOHHAS
CTPYKTYPa, ODUEHTUPOBAHHAS HA PA3PAOOTKY
Y U3TOTOBJIEHUE ONBITHBIX OOPA3110B HOBOM
TEXHUKH, IPEAHAZHAYEHHO JIJIS1 OCYIIECTBICHUS
MIPOrPECCUBHBIX TEXHOJIOTUH HEPTETA30BOrO
CEPBHCA, B YdCTHOCTH, IIPEAIIPUATHE CO3AET
BHYTPHCKBA)KMHHOE OOOPYIOBAHUE
U UHCTPYMEHT 1 PA0OT C KOJITIOOUHIOM.

B fok1aze 6pUIM OXAPAKTEPU3OBAHBI TAKUE
Pa3paboTKU KOHCTPYKTOPOB «HOBHHKM», KAK
CHCTEMA HATIPABICHHOTO 6ypenust CHB 89-76M

C Ka6€NbHBIM KAHAJIOM CBA3H, IPEIHA3HAYECHHAS
JUIS HATIPABJIEHHOT'O KOJITIOOMHTOBOI'O

OypeHus, a Takxe ppe3epoBanus nopros MI'PIT;
CHCTEMA HATIPABJIEHHOT O 6ypenus CHB54;
060PYJOBAHUE JJI PAJIUAIBHOI'O BCKPBITHSA
I1ACTA; OOOPYAOBAHUE A1 KEKTOPHOI OUHCTKH
CKBaKMH; OO0PYIOBAHHUE 11 KUCTIOTOCTPONHOTO
OypeHus (BKJIIOYASI MHKJIMHOMETP CKBAXKMHHBIHA
HCA) u ceIEKTUBHON OO6PA6OTKH MHOT'O3A00UHBIX

OcCHOBHbIe pabOTbl, KOTOPbIE BbINONHAET
«benopycHedTb»: Hopmanmsaums 3abos,

Cepren ATpyLUKeBUY

ITporiecc pa3pabOTKHU JaHHBIX IJIACTOB
OCJIOKHSETCS] HAJIMYHUEM €CTECTBEHHBIX
TPEIINH, TPOCTUPAIOMMNXCS B BEPTUKAIBHOM
HAIIPABJIECHUH, OTCYTCTBHUEM 3(PPEKTUBHOM

OCBOEHUNE CKBAXWH, cbpe3epOBaHV|e, BTOPUYHOE  (ycrempr TIT/], 1 6IU3KUM PACIIOIOKEHUEM

BcKpbITHe nnacta (MMM, texHonorma CKU®),
NC, kucnoTHble 06paboTKM Npmn3abonHom
30HbI NMnacTa. Ha HbIHEeLWHeM 3Tane TEXHOJIOM K
F'HKT cTaHoBATCS BCE Oonee conpsixkeHHbIMM C

TexHonornamu PI.

CKBaKMH; OOOPYAOBAHUE AJI THAPOMOHUTOPHOTO
OypeHust; 060PyIOBAHUE I JOCTABKH
reo(pU3NIECKUX IPUOOPOB B TOPU3OHTAIBHBIE
CTBOJIBI CKBAKMH C UCTIONIb3oBaHUeM 'HKT
(ronosku kabenbable KC151 1 KC153).

bru1 nipeacTaB/ieH IMUPOKUHA ACCOPTUMEHT
WHHOBAIIMOHHOI'O BHYTPUCKBA>KUHHOT'O
nHctpyMmenTa i FTHKT (coenmnanTenen,
pa3beAUHUTENIEN, KIIAITAHOB OOPATHBIX,
JIOBUJIBHOI'O MHCTPYMEHT4, HACA/IOK,
OTKJIOHUTEJIEH, yCTPOUCTB ITIOBOPOTHBIX).

3aKJIIOUNTEIbHAS YACTh JIOK/I4/a ObL/Ia TIOCBIIICHA
pedexrockonam F’HKT JT1 u AT2 (C paCIIMpPEHHBIMU
BO3MOKHOCTAMHM U YCOBEPIIEHCTBOBAHHBIM
IIPOIPAMMHBIM OOECIICYUECHUEM).

C nok1aioM «OnsIT dkcIryaranuu CHB54»
BeICTYNIWII MIBaap AXMeT3ApOB, HAUAJIbHUK
TexXHONAOoru4eckoro otaenaa OO0 «TarpaC-
PemCepsuc» npegrnpusarus «<AKTIOOMHCKPeMCepBHUC.

B nmocnieiame rogp! 061Ut BEKTOP PA3padbOTKU
HAa MECTOPOXJEHUAX TaTapcTaHa CMEMAETCA
B CTOPOHY MECTOPOXKIEHNH, CJIOKEHHBIX
KapOOHATHBIMH TOPOAAMH, OTHOCAIITUMHUCS
K KATETOPUHU TPYJHOU3BJIEKAEMBIX C OOIIEH
JTOJIEY HEBOBJICUEHHBIX 3AT1ACOB 57%.
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BOJIOHACKIIIEHHBIX TUIACTOB, YTO B
COBOKYITHOCTH YBEJTNYHBACT PUCKHU

MIPOPBIBA IVTACTOBOM BO/IBL, OCOGEHHO ITPHU
MHOTI'OYHCJIEHHOM ITPUMEHEHUU METO/IOB
CTUMYJAIUH IUIACTA. []7151 6GAIKUPCKOTO U
TYPHEMCKOT'O IPYCOB XaPAKTEPHO HU3KOE
IUIACTOBOE AaBjieHue (B cpeaHem 50-30% ot
HayaabHOrO). [lepeunciieHHble (PAKTOPBI OKA3bIBAIOT

Mnbpap AXmeT3apos




HETaTUBHOE BIMSHUE HA KOA((PUITUEHT U3BICUYCHUS
YIJIEBOAOPOAOB U TPOAYKTHBHOCTD CKBAKHUH.
JIOKJIaT9UK UBJIOKUII IOCTIEA0BATENBHOCTD
pa6oT: Ha TexHonorndeckux HKT ciyckaercss u
OPHUEHTUPYETCS KINH-OTKIOHUTEb, HAa [HKT
CITyCKAETCsI KOMIIOHOBKA, COCTOoAmas u3 B3 n
JI0710T4, 6ypUTCA OOKOBOE OTBETBJIEHHE, CITyCKOM
TUIPOMOHHUTOHOM HACA/IKU TPOU3BOAUTCS
KUCIOTOCTPYHHAS HEppopanus
B JUHAMUYECKOM PEKUME.
BBIJIO BBITTOJTHEHO HEHATIPABIEHHOE
OypeHHE OOKOBBIX OTBETBJIEHUN HA 22
CKBaKUHaX. [Ipo6ypeHo oT 1-10 10 4-x

1-ro orBeTBIEHUS — OT 12 10 100 M.
Hannydimme pe3ybTaThl TOKA3a7
METOZ, CO3[JAHUSA OOJIEE NMPOTAKEHHBIX
KaHaJIOB AnHOoM 100 M — mpupocT
Jebura cocTaBui 195%.

I1pu BBINOITHEHUH PAOOT BOZHUKIIN
OIIACEHM, YTO NIPH OYPEHUN
HEYIIPABJIAEMON KOMIIOHOBKOM
OyZeT IPOUCXOIUTD IA/ICHUE
YIJIa U PUCK YXOZA B BOLOHOCHBIH
TrOpU30HT. Ha IByX CKBa’KMHAX 3TO
MHOJATBEPANIIOCH, U ITO PEZYJIBTATAM
MIPOMEKYTOYHON NHKJIMHOMETPUN
CBOEBPEMEHHO OBLIO PEMIEHO NPEKPATUTH OypEHHE.

PemenneM npoOeMBI ABJIAETCA OPUEHTUPOBAHHOE
Oypenue. B mporecce COBEPIIEHCTBOBAHUS
TEXHOJIOI'MH ObLJI IIPOBEJECH Ps1JT COBELAHUM CO
cnenuanuctamu C3A0 «Hosunka» (I'pymia GH/T)

M 34KJIIOYEH JJOTOBOP PEAIM3ALINY OIBITHBIX
PpaboT IO CO3AAHUIO KOMIIOHOBKH YIIPABIAEMOT'O
6ypenus HaT'HKT — CHB-54.

KOMIIOHOBKA /111 HATIPABIEHHOI'O 6yPEHUA
CHB-54 Brutouaet: ['3]1 ¢ 10/10TOM, IAPHUP,
OOPATHBIN KJIAIIaH, YCTPOHCTBO IOBOPOTHOE,
MOZYJIb TEJIEMETPUHN, ABAPUNHDBIN PA3bEIUHUTEID
U coearHuTenb. HazemHoe 060py1oBaHueE: 6JI0K
npueMa-nepesady nHpopManuy, 610K nuraHus u [TK.

O6b6ecneuyeHue MATAHUEM U IIEPEIada JAHHbBIX
OT JATYMKOB BHYTPHUCKBA)KMHHON KOMIIOHOBKU
HAa ITOBEPXHOCTD IIPOU3BOJUTCA IO KAOEITIO,
Haxopsmemycs BHyTpu THKT. KOHTpoOb
(HOPMUPOBAHUSA U YIIPABJIEHUE CUCTEMOM
HAIIPABJIEHHOI'O OYPEHUA OCYIIECTBIAIOTCA
C IIOMOMIBIO HA3EMHOI'O OOOPYAOBAHUS,
PAaCHONIOKEHHOI'O B KAOUHE Oy PHUJIBIITHKA.

B despane 2021 ropa 6611 IPOBEJEHBL
OITP UCTIBITAHUA CUCTEMBI HAIIPABJIEHHOT'O
6ypenust CHB-54 Ha CKBaKHHE. Bbl1 06ecrieueH
MAaKCUMAJIBHBIA OTXO/, 54 M OT OCHOBHOI'O CTBOJIA.

JleOUT CKBAKUHBI IO PEMOHTA COCTaBsl 1,1 T/CyT,
ocse 6ypeHUs: OOKOBOI'O OTBETBICHHU S
NPOTSKEHHOCTBIO 100 M IEOUT CKBAKUHBI
COCTaBUII 3,5 T/CYT. 11O COCTOsIHUIO Ha 02.08.2021.
JUHAMHUYECKUN YPOBEHD IPU PabOTE HOTPYKHOT'O
HACOCA JIO BBITIOTHEHUS paboT — 1260 M, Ha
CETOJHSIIHUM JIeHb — 879 M.

PesynpraTel npupocTa HedTr Ha 318%

KomnoHoBKa ans
Ha n pa BneH Horo 6ypeH NN CKB4KHH U BOBMOXHOCTb 6YpCHI/I$[
CHB-54 Bk ntovaeT: 3[1
oTBeTBeHMI Ha 1-i1 ckBaxune, obmee € AOJI OTOI\f, LWapHUDP,
KOJMYECTBO OTBETBICHUI — 45. JITHHA O6paTH bl KJ1alNaH,
yCTpOVICTBO NMOBOPOTHOE, Ha3bIBACI 10K Arexcangpa
MOAyIb TenemMeTpum,
ABapPUMHbBIN
pa3beanHUTENb U
coep'l/l H l/ITeJ'I b. H aBGM Hoe TIPOAYKTHUBHOI'O KOJUICKTOPA CUCTCMbL
obopyanoBaHue: 6ok
npuema-nepenaym
nHpopmMaumm, bnok
nutanua n MNK.

MNOATBEPKAAIOT XaPAKTEPHYIO TEH/ICHIIUIO
YBEINYEHUs JeOMTA HE(PTU IIPU MAKCUMAJIBHOM
OTJAJIEHUU OTBETBJIEHHS OT OCHOBHOI'O CTBOJIA.

1o pe3ysibTaTaM BHEIPEHUS TEXHOIOTUU C CEHTAOPS
110 AeKa6pp 2021 roza IJIaHUPYETCS BBIIIOJIHEHUE
pador Ha 11 CKBaXXHUHAX. B IIaHax pasBuTUsA
CHUCTEMBI HAIIPABJICHHOT'O OypEHU A/ IbHEHNIIIEH
TOUYKOH POCTA TEXHOJIOTHUH TAKKE HAMEYEHO
OypeHUnE OOKOBBIX OTBETBICHUN
U3 OOCAKEHHBIX TOPU3OHTAJIBHBIX

U3 BEPTUKATBHBIX CKBAKHH.

«Texnonorusa CKU® u
HUHHOBAITHOHHOE 000pPyIOBaAHHE
JIJISA €€ PeATUIAIU > — TAK

AcTtadbpeBa, 32BE/IYIONIErO OT/CIIOM
OPUT «benHUTTNHEPTD.

CyIIHOCTB TEXHOJIOTUU
3aKJIIOYAETCSA B CO3[JAHUU B UHTEPBAJIE

Pa3BETBJIEHHBIX IPEHAKHBIX KAHAJIOB
OPOTAKEHHOCTBIO 10 100 M
Ha PA3HBIX YPOBHAX B 33JAHHBIX
HAIIPABJICHUAX (IO 8 KAHAJIOB
H4 OJJHOM YPOBHE) IJ1A
YBEJIMUEHHNS OXBAT4 U IJIOMIAAN
(pUIBTPALIUH IVIACTOBBIX
(PIIIOMJIOB K CTBOJTY CKBAKIHBL.

BbI IPEICTABIEHBI COCTAB BHYTPUCKBAXKUHHOI'O
Y1 Ha3€EMHOT'O OOOPYIOBAHUS, 4 TAKXKE CXEMA

Anekcanap Actaibes

PabOThI CKBAXKMHHOM KOMIIOHOBKH.
MUHN-KONTIOOMHIOBAsA yCTaHOBKA ¢ 'HKT
JUAMETPOM 127 MM IpeAHaA3HAYEHA 17151 JOCTABKN
KOMIIOHOBKH T'HJIPOMOHUTOPHOT'O Pa3MbIBA K
OTKJIOHAIOMEMY OAIMMAKY U OOECIIEUEHUS 3AKAYKHU
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no THKT pabodert :KUAKOCTH K
PYyKaBYy BBICOKOI'O JABJICHUA 1
TUJPOMOHUTOPHOU HACAJIKE.

BHYTPpUCKBa)KMHHOE
060PYAOBAHUE ISl PEATU3ALTHN
TEXHOJIOTUH ObLIIO Ppa3pabOTAHO
coBMeCTHO € C3AO «HOBUHKA»
(Tpyma OH).

I];OKJIQ.}I“II/IK IIPUBEJI OCHOBHBIC
MNPEUMYIIECTBA TEXHOJIOIUU
CKH®, a TaKKe OrpaHUYEHM €€
IIPUMCHCHUW A, OTHO N3 KOTOPBIX —
HEBO3MOXHOCTD BBITIOJTHCHM A
paboT B HEOOCAKEHHOM (OTKPBITOM)  cKBaYKMHaX.
CTBOJIE CKBAKUHBL PaciiupuTb
BO3MOKHOCTH KOMIJIEKCA ITIPU3BAH
epPEXo/ K O00PYNOBAHUIO BTOPOT'O TOKOJIEHUS,
KOTOPOE Pa3padboTaHO COBMECTHO ¢ I'pynniort M1/,

OnBIT BOCCTAHOBJICHHU A CKBASKHH METOAOM
3B5C B PYII dIpOU3BOICTBEHHOE OO'bETUHEHHUE
BenopycHedTH> ocBeTH PoMaH KpaBYeHKO,
3aMeCcTuTeNnb HauaapHUKA [TKPC Ne 2;

VITHITuPC PYII 10 «benopycHedThb».

BONBIIMHCTBO MECTOPOXKACHUI «benopycHepTr»
CEroAHSs HAXOIUTCS HA TOCJIETHEN CTAUU
pa3paboTku. Bee JOKa3aHHBIE 3a11ACHI HEPTHU
ABJIAIOTCA TPYTHON3BJICKACMbBIMH. B cBa3u c aTum
AKTYAJIbHO BOCCTAHOBJIEHHE CKBAXKIH METOIOM
3ape3ku 60KOBBIX CTBOJIOB (35C). B noknane
OBbLIA IIPEJICTABIEHA TEXHOJIOIMYECKASA CXEMA
NPOEKTUPOBAHUSA CTPOUTENBCTBA OOKOBBIX
CTBOJIOB, TUITIOBbIE KOHCTPYKIIMH CKBA>KHH IIPU
OypeHnH 60KOBBIX CTBOJIOB. [1epedYrCIIEHbI STATIbI
CTPOUTEJILCTBA GOKOBBIX CTBOJIOB. YAEIEHO BHUMAHHE
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B nocnegHee Bpems
OTMeYaeTcs pocCT Kak

Mo MexaHUn4eckou
CKOPOCTU MPOXOAKH,

TaK 1 NO KONM4ecTBy
NpOOYypeHHbIX CTBOJOB.
CymmapHasa npoxoaka 3a
wecTtb Mecaues 2021 ropa
coctaBuna 16 500 m

B 15 NpobypeHHbIX

IKCKyPCcus na npou3eoocmeennoe npeonpusimue
I'pynnot PH/I COOO «Hampukc»

OTJIEJILHBIM ITPOLIECCAM: BBIDE3KE
«OKHa», B TOM YUCJIE B JIBOMHOM KPETIH,
BBIPE3aHUIO YACTU OO6CA/THOH KOJIOHHBI
1 326YPUBAHUIO CTBOJIA C [IEMEHTHOT'O
MOCTA. BBI7IO TOAPO6GHO pacCcKa3aHo
O IIPOBOJKE TOPUZOHTAIBHOI'O MJIN
HaKJIOHHO-HAIIPABIECHHOI'O YYACTKA
CTBOJIA Y1 IPUMEHSIEMOM JIJI51 TOTO
ob6opynosaHuu — KHBK a5 6ypeHus
HaKJIOHHO-HAIIPABIECHHOTO, PE3KO
HWCKPHUBJIEHHOTO Y TOPU3OHTATIBHOI'O
CTBOJIA CKBAKMHBL B riociennee
BpPEMS OTMEYAETCS POCT KAK
10 MEXaHUYECKOM CKOPOCTH
IIPOXO/IKH, TAK U ITO KOJINYECTBY
IIPOOGYPEHHBIX CTBOJIOB. CyMMapHast
IIPOXOJKA 34 IIECTDb MecaLeB 2021 roga cocraBuiia
16 500 M B 15 IPO6YPEHHBIX CKBAXKUHAX.
3aKII0UYNTEIbHAS YACTh JJOKJI14/1a ObLIA TTOCBSITIEHA
3aKAaHYUBAHUIO CKBA’KMH 1 HA3EMHOMY
060PYIOBAHUIO 17151 6YPEHHSI GOKOBBIX CTBOJIOB.
HavanbHUK 11eXa KPENICHUS CKBAXXUH TY
PVII J1O «benopycHedTh> FOpHit AHKOBHY
HayaJs CBaH I0K1a]] <Pa3BUTHE TEXHOJIOTHH
nemMeHTHPOBAaHHUA B PYII dIpOH3BOACTBEHHOE
oosegnHeHue <beropycHedTh» C
XAPaKTEPUCTUKHU IIPOU3BO/ICTBEHHBIX MOIITHOCTEH
TAMIIOHAKHOTI'O YIIPABJICHHUS U BOJIIOLTUU
TEXHOJIOI'MU LIEMEHTHPOBAHHUS B KOMIIAHUU. BbLIN
MIPUBEACHBI CXEMBI IIPOLIECCA IIEMEHTHPOBAHNUS B
MIPEIIECTBOBABIINE BHEIPECHUIO MHHOBAIIMOHHOM
TEXHUKU Niepuoabl. Taxk, B 2015 rogy npu
UCIIONIB30BAHUH CTAH/IAPTHOT'O (hJIOTA B IIPOLIECCE
nieMeHTaxa B 100 TOHH 6BLJIO 32/ICMCTBOBAHO



IBOJKOUUA PAZBUTHS TEXHOJOTMHU HEMEHTHPOBAHMUS

a0 2015 roaa

otz

Ay
3a/1eiCTBOBAHO |8 eIMHMI TEXHHKH
29 yeaoBek 0OCTYKHBAIOLIETO NEPCOHANa
TEKYILHE CXEMbI HEMEHTHPOBAHHWUA
3a1eHCTBOBAHO 3 eIMHULBI TEXHHKH “:___
6 qenoBek oDCIYKHBAIOILEND
nepeoHama 000 /—p» | e

| o R 3a1efCTBOBAHO 4 eMHHNIIE TEXHHKH
— e 8 uenosex o0CHYRHBAKIIETO
I ED —

NnepcoHana

3

Ne 3 (077) Centsiops/September 2021 23

[TEPCITEKTHBDI



0
M
=
s
o
-
O
A
Sa)
=

CmecumenbHo-ocpeonumensnan
uemenmuposounan ycmanoéxa YII-16

Ilemenmupogsounan ycmanoeéxa YHC-12

18 equHULL TEXHUKU U 29 YETOBEK OOCITYKUBAIOMIETO
MIEPCOHATIA.

Vicxopist U3 ONbITA, ObIN PA3PAOOTAHBl TPEOOBAHUSA
JUIs1 yCOBEPIIEHCTBOBAHHOTO [IEMEHTUPOBOYHOTO
KOMILJIEKCA C 60I€€ COBPEMEHHBIMU
xapaxkrepuctukamu. I'pynia @/ B 2020 rogy
NOCTaBUIA «beTopyCHEMDTU» IIEMEHTUPOBOYHYIO
ycTaHOBKY YHC-12 Ha mraccu Tatra 8x8. OHa
06€CIIEYnBAET BO3MOXKHOCTD IPUTOTOBJICHUS
PacTBOPA B CMECUTEIBHOM EMKOCTH OOBEMOM 2,5 M2,
YTO MO3BOJISAET OTKA3ATHCA OT UCIIOJIb30BAHM A
OCpEeAHUTENBHOM yCTaHOBKU. Kpome Toro, YHC-12
CHAOXEHA JO3UPYIONTUM HACOCOM U HA TIOTOKE
MOJKET JJOOABJIATb HEOOXOJUMBIE XUMUYECKHE
KOMITOHEHTBI, KOTOPBIE HY>KHBI JIJISI IPUTOTOBJICHUS
CJIOKHBIX PACTBOPOB. YCTAHOBKA OCHAIIIEHA

ABTOMATUYECKOU CUCTEMOU IIPUT'OTOBJICHUSA
LIEMEHTHOTI'O PACTBOPA M CUCTEMOM COOPA U IEPENAIUN
[IAPAMETPOB IIPOLIECCA LIEMEHTUPOBAHUS.

Jonroe Bpems «betopycHEP T A1
LIEMEHTUPOBAHUS TOPUZOHTAJIBHBIX YUACTKOB
IPUIVIANIATIA CTOPOHHUX NOAPAAYUKOB, KOTOPBIE
MNPHUE3KAIN CO CBOMMU YCTAHOBKAaMHU. O606I1I 1B
EPENOBOM MUPOBOY OIBIT, HEPTAHHUKU PA3PAOOTAIN
TEXHUYECKOE 33/IaHUE U OOBbABIIIN TEHEP HA
CO3JlaHHE MHOT'O(DYHKITMOHAIEHON YCTAHOBKH,
KOTOpPBIH BeIurpasa pymnma OH/I,. B Tekyiem rogy Ha
643y TAMITOHAXXHOT'O yIIpasyieHus «benopycHetm»
ObLIA NIOCTABJIEHA MHHOBAIIMOHHASA YCTAHOBKA
CMECUTENIBHO-OCPENHUTENBHAA [IEMEHTUPOBOYHAA
V1I-16 Ha mraccu Tatra, OCHaIIEHHASI TBY M
OCPEAHUTENBHBIMH EMKOCTIMH OO'BEMOM 110 8 M?
K451, DTa yCTAHOBKA IIO3BOJIAET HE3ABUCHUMO
TOTOBUTD PA3HBIE OY(PEPHBIE JKUJKOCTU.
VIMeeTCs CUCTEMA IPUTOTOBICHUS
LIEMEHTHOT'O PACTBOPA OOBEMOM
2,5 M?, aHAJIOrUYHAs TOU, KOTOPOH
yKoMIuiekrosana YHC-12,

HIECTD LIEHTPOOEKHBIX HACOCOB,
ABTOMATUYECKAS CUCTEMA IPUTOTOBICHUS
pacTBOpa U JpyTUe ONIUH.

Hcnonp30BaHUE 3THUX IBYX
ycraHoBok (YHC-12 u V1I-16)

O3BOJIAAET «benopycHeTH» NEPEUTU
K HOBBIM OITUMU3UPOBAHHBIM CXEMAM
LEMEHTHUPOBAHMUA. B yacTHOCTH,
neMeHTax B 100 TOHH Tenepb OCYLECTBIIACTCA C
MOMOIIIBIO BCETO TPEX EJUHULL TEXHUKU U MIECTU
4EeJIOBEK OOCITY KHUBAIOLIETO IEPCOHAIA. JI 7151
00J1€€ CIOKHBIX PA6OT MOXKET OBITH IOCTATOYHO
YETBIPEX EAUHUI] TEXHUKH 1 MUHUMAJIBHOH (10
BOCBMH Y€JIOBEK) YUCIEHHOCTH MEPCOHAIIA.

C OABJIEHUEM MHHOBALIMOHHOM TEXHUKU
CXEMBI IEMEHTUPOBAHUSA CTAJIM HAMHOT'O 60JIee
3KOHOMHYHBIMH 0€3 CHUYKEHUS KA4ECTBA PAOOT.

TexHOMOrM4YeCcKass KOH(pEPEHIUA MPOAO/KUIACH
JUCKYCCHUEN 32 KPYTJIBIM CTOJIOM U 3aBEPIINIIACH
3KCKYPCHEN HA TPOUBBOACTBEHHOE NIPEAIPUATHE
I'pynner P COOO «HaTpHuKe».

AHAIHTHYECKAs I'PYIIIA >KypPHaIA <BpeMs KOJITIOOHHTA.
Bpema I'PII»
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DDOPEKTUBHAA ANATHOCTUKA
CKBAXKWUH C LIEJIBIO ONMTUMWN3SALINA
PA3PABOTKW MECTOPOXXAEHNIA*

EFFECTIVE WELL DIAGNOSTICS FOR
OPTIMIZATION OF FIELD DEVELOPMENT

E.C. HCABEKOB, Schlumberger; A.B. BOPOHKEBHY, 3.K. PYXJISATA, OOO TaznpomHedTh-HoaopbeckHedTErasreousuxar;
B.1. BUPT, OOO TasznpomuedTsh - AMasr; B.O. KOCOJIAIIOB, B.C. KOMAPOB, AO <MeccosaxaHedreras»

E.S.ISABEKOV, Schlumberger; A.V. VORONKEVICH, E.K. RUKHLIADA, Gazpromneft-Noyabrskneftegazgeofizika;
V.I. VIRT, Gazpromneft-Yamal; V.0. KOSOLAPOYV, V.S. KOMAROV, Messoyakhaneftegaz

BeegeHue

3aKaHYMBAHUE FTOPU3OHTAIBHBIX CKBAXKUH (I'C)
HELEMEHTHUPYEMBIMH XBOCTOBUKAMH C 3aKOJIOHHBIMU
U30IHUPYIONIUMU MAKEPAMH U KOHTPOJIEM IIPUTOKA
(PIIOMJIOB B CKBAXKUHY Yepe3 NopThl I'PT1
(TuIpOpPa3pbIBA MIJIACTA), UJIU XKE YepPe3 (PUIBTPHI, U
VKII (YyCTPOMCTBA KOHTPOJIA [IPUTOKA), 4 TAKIKE
MHOT'OCTBOJIBHBIE 3AKAHYUBAHUS (MYJIBTIIATEPATIN U
(pUmO60HBI) TPEGYET HOBBIX NOJXOA0B K TEXHOJIOTHUAM
BHYTPHCKBAXKMHHBIX HCCIIETOBAHUI.

CIOKHOCTHU IPOBENEHUA UCCIeJOBAHNI B ['C
MU POKO U NOAPOOHO OITUCAHBI B JIUTEPATYPE,
MIPUBEJIEM 3/IECh HECKOJIBKO (DAKTOPOB, TAKUX
K4K paCCIOEHHOCTD (QIIoU/I0B ((Pa3) IO CEUEHUIO
CKBAXXUHBI (IIPU 3TOM 3Ta PACCIOEHHOCTDb U
pacupeneneHue (a3 3aBUCIT OT U3MECHEHUS
HAKJIOHA CKBA’KHMHbI), HAJIMYUE 3ACTONHBIX 30H U
30H PELUPKYIIAINU (DIIIOUIOB. ICTIOIb30BAHUE
CTAHAAPTHBIX MeTOAOB [1I'M (IpOMBICIIOBO-
reo(PU3NIECKUX UCCIIEJOBAHNI) B TAKUX
YCJIOBUAX YACTO HE OTBEYAET IIOJIHOCTBIO Ha
MOCTABJIEHHBIE 32JJa4U, TOTOMY YTO IIPAMBIE
METO/BI, KaK, HAIIPUMEP, ITOJTHOPA3MEPHBIE
PacxXomOMEPBHI, PACHOIATAIOIINECS I10 LIEHTPY
CEYEHU A CKBAKUHBI, HE OTPAXKAIOT KOPPEKTHO
CKOPOCTH OT/IEJIBHBIX (DA3 IIPU PACCIIOEHHOM
MOTOKE, ¥, COOTBETCTBEHHO, IPABUJIBHBIH MOJCYET
JIEOHUTOB KaK/I0H (Pa3bl B CKBA)KMHHBIX YCJIOBUAX
HEBO3MOJKEH, [IO3TOMY IPU UHTEPIIPETAIIUN YACTO
MPUMEHSAETCA MOJETMPOBAHUE, B YACTHOCTH
TEPMOMOJETHUPOBAHHUE.

HccnepoBanus I'C crieninanbHO aJalITHPOBAHHBIMU
MOJI 3TU CJIOXKHBIE YCJIOBUSA KOMIIJIEKCAMU 1 I10
WHAWBU/IYAJIBHO PA3PA0OTAHHOM IPOrpaMmMe
UCCJIEJOBAHUN C yYETOM I'€0JIOTO-TEXHOJIOTUYECKUX
YCJIOBUI IOMOTI'AIOT B PEMEHUHN OGN PHBIX
3314 MOHUTOPHHI'A U YIIPABJIEHUA PA3PAOOTKH
MECTOPOXIEHHUA. BylyT NPHUBEEHBI TIPUMEDDI
HUCCIENOBAHUM, ITIO3BOJIMBIINE IPUHATD

Introduction

Completion of horizontal wells using non-cemented
liner with open-hole packers and control of fluid inflow
through fracturing ports, screen pipes or ICD (Inflow
Control Device), as well as multiple hole completions
(multi-laterals and fishbones), requires new approaches to
downhole logging technologies.

The difficulties of wellbore surveying in horizontal wells
are described in detail in other papers. These difficulties
include several factors such as the stratification of fluids
(phases) along the well cross-section (this stratification
and phase distribution depends on changes in the well
inclination), the presence of no-flow pockets and fluid
recirculation zones. In these conditions the application
of conventional logging methods often do not fully solve
the tasks set, because direct methods such as full-sized
flow meters installed in the center of the well cross section
do not correctly display the velocity of single phases in a
stratified flow. Thus, the correct calculation of flow rates
of each phase in well conditions is impossible. Therefore,
computer simulation, including thermal simulation, is
often used for interpreting,

Logging in horizontal wells under such difficult
geotechnical conditions is carried out using specially
adapted instruments and custom-designed logging
program. Logging operations solve a lot of challenges of
monitoring and managing field development. The paper
presents examples of logging operations that allowed to
make timely decisions on optimizing the operation of
either a single well or the whole reservoir within the field.

Preparation and integration of technologies
Preliminary well preparation is very important for
effective logging along the whole wellbore. It can be
carried out:
1) from a workover rig, that always provides the ability to
lift the tubing with an installed ESP (electric submersible
pump) and later run the ESP with Y-tool bypass system for

logging;

*3aIUIIEHO aBTOPCKUM ITPaBOM KoMmaHnuu Schlumberger/Schlumberger-Private.
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CBOCBPEMCHHBIC PCHICHWA 11O OIITUMUI3AITUN p2.6OTbI
KAaK OTJIEJIbHO B3I TOM CKBAXKUHBI, TAK U OO'BEKTA
Pa3paboTKU (IU1ACTA) B IPEACIAX MECTOPOXKICHUSL

MNopgrotoska 1 KOMMNeKcMposaHme
TeXHoNornm
15 mposefieHns 3(PPEKTUBHBIX UCCIIETOBAHNU

0 BceMy CTBONIY I'C OU€Hb BaskHA IPEABAPUTEIbHAS

MHOJATOTOBKA CKBAXKUHBL, KOTOPAsI MOXKET

OPOBOAUTBCS:

1) co cranka KPC (KalmuTaJIbHBIA PEMOHT CKBAXKUH),
B JIIOOOM CJTy4a€e OOECIEYNBAIOMIETO MObEM
HKT (HaCOCHO-KOMIIPECCOPHBIX TPYO) C
YCTaHOBJIEHHBIM DIH (371EKTPONPUBOAHBIM
LIEHTPOOEKHBIM HACOCOM), A ITO3KE
obecneunBaroniero cnyck S1IH ¢ 6arinmacHori
CHUCTEMBI Y-tOOl /1J151 1POBEACHUS UCCIIEJOBAHU
[r'Y;

2) cnomompio 'HKT (ru6kux HKT) ¢
HEOOXOAUMBIMH UHCTPYMEHTAMH 1O OYHCTKE;

3) CIOMOIIBIO CKBAKMHHBIX TPAKTOPOB C MOAYJIAMU
OYHCTKU (MATHUTBHL, IMIJIAMOYJIOBUTEJIN).

I1pu 5TOM CaMa OYHUCTKA CTBOJIA CKBA’KUHBI

9aCTO NOJOXKUTENBHBIM OOPA30M BIHSAET HA

MIPOU3BOAUTENBHOCTD CKBAKMHBL Ha pucynke 1

MPUBEJIEHO CONIOCTABJIEHUE PA3HBIX BO3MOXKHOCTEN

MO MOATOTOBKE CKBA’KWH K UCCIIEOBAHUSM.

OCHOBHBIE MOMEHTBI IIPU MOATOTOBKE K CAMUM

HCCJIEJOBAHUAM BKJIIOUAIOT B €65 HECKOJIBKO

(paxTOpoB: 1) cnoCco6 BbI30BA IPUTOKA, 2)

JIOCTABK4 IIPUOOPOB HA 32001 U 3) ONTHUMAJIBHBIN

xkomiiekc I1T'H ayia pemenns NoCTaBJIEHHBIX 33/1a4

10 ONPEJEIEHUIO TPOMUIA IPUTOKA, BKIAJA

OTHAENbHBIX MHTEPBAJIOB, UHTEPBAJIOB IIPOPBIBA

2) using CT (coil tubing) with the necessary thru-tubing

cleanout tools;

3) using well tractors with cleanout modules (magnets,

junk baskets);

Wellbore cleanout before logging often has a positive

effect on the well rate. Figure 1 shows a comparison of
different methods to prepare wells for logging.

Key points of the preparation to wellbore logging

include several factors such as 1) the method of inflow
stimulation; 2) tools delivery to the bottomhole; 3) the
optimal well logging toolset to determine the inflow
profile, the performance of each single interval, gas/water
breakthrough zones, the presence of behind-the-casing
flow, etc.

D

2)

3

The method of inflow stimulation. In wells with
artificial lift production a common method of inflow
stimulation is to use the ESP. When conducting well
logging, it is very important to provide conditions close
to technological ones in order to obtain more accurate
data. Such conditions can be created by the Y-tool
bypass system with a sufficient internal diameter that
provides free passage of the logging assembly to the
bottom 1m1a the well.

It was decided to run the tools using a well tractor
which allows to obtain real-time data and, if necessary,
quickly adapt the logging program.

Optimal well logging toolset. Complex downhole flow
states in horizontal wells and possibility of behind-the-
casing flows determined the need to use the assembly
with optimally distributed sensors for flow survey
(direct measurements of the flow rate of each phase
using 5 sensitive mini-flow meters distributed over

the wellbore cross section). The toolset also included

6 similarly spaced electrical and optical sensors for }

KPC/\Workover

«+»

MHKT — dpesepoBaHue u
wnamoynosuTtens /Coiled Tubing —
milling and junk basket

«+»
®peseposaHuie nog ¢ ®pesepoBaHuWe Mo HOMUHaN

TpakTop — nnatdopma ReSolve
(dpeseposaHme, UMY, marHuT)/ Well
tractor ReSolve (Milling, junk basket,
magnet) «+»

<Dpe3eposaHV|e noj HOMUHan, 4To

HomuHan/Milling for the
nominal diameter

Xopolwuas noarotoska
ckBaxuHbl/Good wellbore
preparation

MwuHUMU3aLWS PUCKOB
npv MMPC Ha TpakTope/
Mitigation of risks during
wireline logging using
well tractor

«=-»
Bbicokui puck
aBapuHON CUTyaLmMm 1
Kn1Ha obopyaoBaHus
KPC/High risk of a contin-
gency and a lock-up of
workover equipment

nonyyaetcs Goicrpee/Milling for
the nominal diameter is performed
faster

Ecnu cnyckaTb LWnamoynosuTenb
U/Mnn MarHuT, 4Tobbl yonpath
MeTannyeckme YactuLipl, 7o
noparotoBka nyywe/The preparation
is better if a junk basket and/or a
magnet is used to remove metal
debris

Habntoganocs yBenuyervie aebuta
nocne ounctku/There was a flow
rate increase after cleanout

«K=»

He Bcerna IKHT goxoauT fo 3a6os/
CT does not always reach the bot-
tom of the well

Mpu dpe3se nog MeHbLINI ArameTp
yMeHblLaeT Bo3MoxHocTv anst PUP,
nostopHoro PM n TC/Milling with
a smaller-diameter mill makes it diffi-
cult to perform remedial cementing,
refrac and well logging

TaKe NoMOoraeT B lanbHeiLmnx
PUP /Milling for the nominal diam-
eter, which also helps with further
remedial cementing

Xopolwuas o4ncTka ctBona
CKBaXMHbI, NOCKONbKY MAET cbop
Bcero wnama/Good wellbore
cleanout as all the debris are col-
lected

Habntoganocb yeenuyerve aebuta
nocne ounctku/There was a flow
rate increase after cleanout

«=»

IMpw Gonbluom Hannuum
nponnaHTa nagaet 3pdeKTUBHOCTb
MOATOTOBKM CKBaXMHbI K
nccnepoBaHuam/

The efficiency of well preparation
decreases in case of a large amount
of proppant

OrpaHuyeHue no pasmepy Lwnama/
Rock cuttings size limit

Pucynox 1 - Conocmasenenue Pasnovtx 603MONICHOCMELL HO OUUCTKE CIME01A CKEANCUHBL
Figure 1 — Comparison of different metbods of wellbore cleanout
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BOJIbI WJTH I'a34, HAJIUYU S IEPETOKOB B 34KOJIOHHOM
OPOCTPAHCTBE U T. [I.

1) Crtoco6 BBI30BA MPUTOKA — B CKBAXKMHAX
MEXAHU3HUPOBAHHOI'O (DOH/IA PACTIPOCTPAHEHHBIM
CIIOCOOOM JIOOBIYHU SIBISIECTCS UCIIOIb30BAHUE
YCTAHOBKH 3JIEKTPONPUBOAHOTO LIEHTPOOEKHOTO
Hacoca (YO H). I1Ipu npoBeneHNN e UCCIENOBAHNI
[IT'M1 0ueHb BAXKHO OOECIEYUTBD YCJIOBU S, ONTU3KUE
K TEXHOJIOTUYECKUM, YTOOBI 60JIEE JOCTOBEPHO
PELIATh HOCTABICHHBIC 32/Ja4H, U TAKUE YCIIOBU S
MOJKET CO37aTh CUCTEMA Y-tool ¢ 6armacHOM
CHUCTEMOMU, UMEIONIEH IOCTATOYHBIN BHYTPEHHHIT
JUAMETP 151 IPOXOJA KAPOTAKHOU KOMIIOHOBKU Ha
320011.

2) JocTaBky NpubOPOB Ha 326011 6BIIO PEHICHO
OCYHIECTBIISATHh CKBA)KMHHBIM TPAKTOPOM, YTO
TO3BOJISIET HONYYATh JJAHHBIC B PEAJIBHOM BPEMECHH
U [IPU HEOOXOAMMOCTH ONIEPATUBHO AJAIITUPOBATH
IIPOIrPAMMY UCCIEAOBAHUMN.

3) OrrrumanbHbBIA KoMIuieKC [TT'H. Yenosus
HAIAYUS CJIOKHBIX CKBA)KMHHBIX PEXXUMOB TEUCHU S
B I'C, 2 TAaK)Xe BO3MOXHOCTD 3AKOJIOHHBIX IIEPETOKOB
ONPEJEININ HEOOXOAUMOCTD UCTIOJIb30BAHU
KOMILJIEKCA C OIITUMAJIBHO-PACIIPEICTICHHBIMU
JATYUKAMH 10 PACXOJOMETPUHU (IIPSIMBIE 3AMEPBI
JIEOHUTOB KaK/10H (Pa3bl IO 5 pACIIPEICICHHBIM
IO CEYECHUIO CKBA’KUHBI YYBCTBUTEIbBHBIM MUHU-
PacxoioMepam) U C AHAJIOI'MYHO PACIOJIOXKEHHBIMU

determination of the phase content of the oil, gas and
water (the FloScan® system (FSI)) and spectral noise
logging tool.

Jointly, under the coordination of Gazpromneft-

Noyabrskneftegazgeofizika, the necessary combination of

all these factors was determined, and Figure 2 shows the
schematic of different options of an effective toolset for

well conditions and the main pros and cons of each option.

The selected option to solve the tasks under expected
conditions is highlighted.

Results
Logging operations were carried out according to the

approved programs using special hardware at several wells
at the Novoportovskoye and Vostochno-Messoyakhskoye

fields of Gazprom Neft-Yamal and Messoyakhaneftegas.
The results of the operations and the analysis of the data
obtained from two of these wells are presented below
(other surveys will also be discussed in the paper).
Novy Port, well A. The main objective of the logging
operation was to determine the cause of the increased
gas flow rate and water-breakthrough intervals in an

understudied reservoir. The well was completed with filters

and open-hole packers. Comprehensive analysis showed

that there is no gas breakthrough — gas filtrates uniformly
through the reservoir, and water inflow is observed in the

bottom of the reservoir. At the same time, as expected, a

6 BTIEKTPUIECKUMU U O OIITHYECKUMHU TATINKAMH

Cnoco6 Bbi30Ba NPUTOKa

Well stimulation method

Cnocob aocraBku npuGopos
Tools conveying method

stratified flow was observed along the whole length of the
horizontal wellbore with all three phases (0il, gas, water).

MpuGopsbi F’NC
Logging tools

- 1. CKBaXUHHbIVN TpaKTop
1. Well tractor
(+) 3anucb B peanbHOM BpemeHu
(+) real time data recording
(-) anameTp 54 MM — HEOBXOAUM MUH | Ei; ﬂo?ozeé)r%aﬂ ellErlE
npoxoaHon anametp HKT v opyrnx snemeHTos i WEililElel @1
3aKaH4MBaHws () BbicokoBA3KYIE HehTI, KOra pacxoAoMepb! BPALLATbLCSA

(-) diameter 54 mm - requirement for a i He Gyayr
minimum drift diameter of the tubing and other ] (-) inability to work in high-viscous oil (flow meters do not

1. FSI - KomnnekcHbIn Nnpubop ans

MHorocasHoro noroka

1. FSI - multifunctional tool for multi-
~ phase inflow

"1 1. Y-tool - Hacoc SUH c GannacHomn
1 cuctemon
1. Y-tool - ESP with bypass system

i @ (+) Havbornee cTabubHbBIN MPUTOK
i (+) the most stable inflow

(-) HeoBXOAMMbIN AnaMeTp BarnacHon cUcTembl
LN MPOXOXAEHWS NprbopoB

(-) required diameter of the bypass system

to provide free passing of the tools

completion components ' rotate)
e e e e e e e e e e e 4
- _ 2. CneKTpanbHbIA LULyMOMep 1
2. KomnpeccuposaHme ¢ HKT % Eﬂgjtﬁgﬁge‘xi&"; ::I:-It:?cB:rn\:i)g:?-hgpti e [ e 2. Spectral noise meter 1
_  2Lifting with tubing cable - (+) oLieHKa repMeTHHOCTM NaKepos, I
1

3aKOJOHHbIX MEPETOKOB ¥ PaboThbl TPELLMH
(+) — ability to identify leakages in packers and1
casing and evaluate fractures performance 1

(-) Ka4ecTBEHHbIM, He KONMMYECTBEHHbIA MHAMKATOP NpuTOoKa |
(-) inflow indication is qualitative rather than quantitative 1

+) AOCTYNHOCTb
+) availability

(
HECTaBWIbHBIV NMPUTOK (
nonstable inflow (

(+) 3anuck B peasnbHOM BpemeHn

(
( +) real time data recording e
8 ) He Bceraa JOoCTynHO

) not always available

3. THKT Ge3 kabens ¢
3anucbio B aBBTOHOMHOM
pexvume

3. Coiled tubing with au-
tonomous data recording
without cable

(+) npocrota paborb,

LLOCTYMHOCTb

(+) simplicity, availability
(-) HET KOHTPONS Ka4YecTBa AaHHbIX B NpoLecce
3aMm1cK 1 OrpaHNYeHHOCTb MO BPeMeHW 3anmcu

3. PacnpepeneHHble TepMmoaHemomMeTpbl (TA)
3. Distributed hot-wire velometers

(+) oueHka nebuta 1 das B ManogeduTHbIX
CKBaXWMHaX 1 B BbICOKOBA3KOM HedTn

(+) measurement of rate and phase rates in
low-rate wells and in wells with high-viscous oil

(-) pacyeTHas oLeHKa CKopOCTI MOTOKa
(-) calculated flow velocity

3. KomnpeccnposaHue ¢ THKT
3. Lifting with tubing

(+) pocraska 8 HHC n I'C

(+) availability to lower tools in
deviated and horizontal wells

(-) HecTabunbHbIN NPUTOK
(-) nonstable inflow

4. CBabuposaHue 4. CtaHaapTHbIN Komnnekc MM

4. Swabbing (-) inability to control data quality during 4. Standard logging tools
(+) nocrynHocTs recording and limited recording time (+) nocTynHocTs

| | (+) availability (+) availability
)

orpaHuyeHve Bo BpemMeHu
3anmcn
(-) limited recording time
(-) 3aTyxatoLLmnin 4edbuT, B OCHOBHOM

BepTMKasbHble Hernybokme ckBaxmHbl/(-) de-
creasing rate — mostly in vertical shallow wells

(-) cnoxHocTb M3MepeHus HasoBbIx AOUTOB B
TOPU30HTANbHbBIX CKBAXKMHAX

(-) difficult process of phase rates measurement in horizontal
wells

(-) 3aBMCMMOCTb OT reoMeTpuUn
(-) dependence on well trajectory

Pucynox 2 — Kapma 86100pa 3 HeKkmuerHozo KOMnaeKca 01,1 CKGANCUHHBLX YCI08ULL
Figure 2 — Selection of the effective toolset for well conditions
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0 ONPEJEICHUIO (DA30BOT'O COIEPKAHUS HEPTH,
raza u Bojsl (cucrema FloScan® (FSI)), a Taxoxe
KOMIIJIEKCHPOBAHUE METOJOM CIIEKTPAJIBHON
IIYMOMETPHU.

KoJuternanabHO, 1Py KOOPAVHHUPYIOWIEN POIN
OO0 T aznpomHe(PTb-HOAOpBCKHEDTErA3reO(PU3UKA»,
OBLIO OIPEJEIEHO HEOOXOJUMOE KOMIUIEKCUPOBAHHE
BCEX TUX (PAKTOPOB, U HA PUC. 2 TTOKA3aHA KapTa
BbI6OPA 3(PHEKTUBHOTO KOMIIIIEKCA JIJIS1 CKBAXKUHHBIX
YCJIOBUH U OCHOBHBIE IJTIIOCHI U MUHYCBI KAKJJOU
OIIIMH BBIJIEJIEH BEIOOD [/ OKU/IAEMBIX YCIIOBHH B
PaMKax HAIIUX PENIAEMBIX 32/1a4.

Pe3synbTathl

HiccnefoBaHus IO COIMTACOBAHHBIM IIPOrPAMMAM
U C IPUMEHEHUEM OIIPEJICIEHHOTO AIIAPATHOIO
KOMILJIIEKCA OBUIN IPOBEJEHBI B HECKOIBKNX
CKBaKMHaX Ha HOBOMMOPTOBCKOM M BOCTO4YHO-
MeCCOAXCKOM MECTOPOXICHUAX KoMITaHU OO0
«asnpoMHedTh — AMai» u AO «MeccoaxaHedTeras».
Pe3ynbTaTsl NCCIETOBAHNUI U AHAJIN3A MTOJIYYCHHBIX
JAHHBIX 10 IBYM M3 3TUX CKBAXXUH MIPEACTABIICHEI
HIKE (B JOKJIAJIE OYAYT PACCMOTPEHBI U IPYyTHE
UCCJIENOBAHUA).

HoBbIi¥ IOPT, CKkBakuHA A. OCHOBHOU 33/1a49€
UCCJIEJOBAHUH OBLIO ONPEJAETUTD IPUUUHY
YBEJIMUYEHUA I€ONTA I'a3a U MTHTEPBAJIBI IOCTYIIJIEHUA
BOJIbI B MAJIOU3YYCHHOM OO'BEKTE PA3PAOOTKU.
34aKaHYMBAHUE CKBA’KUHBI C (PUIIBTPAMU U
34KOJIOHHBIMH NAKEPAMU. 1O KOMILUIEKCHOMY
AHAJIU3Y OIIPELEJICHO, YTO I'a3 HE IPOPBIBHOM, 4
PaBHOMEPHO NOAXOAUT MO ILIACTY, 4 IOCTYIJIEHUE
BOZIbI HAOIIOIAETCS B IOAOMIBEHHOM YacTu. [Tpu
3TOM, KaK 1 OKH/JAJIOCh, HAOTIOJAETCA PACCIOEHHBIN
MNOTOK IO Bcet JyinHe I'C ¢ IpUCyTCTBUEM BCEX
Tpex (pa3 (HePTh, ra3, BOAA), A TAKKE UMEET MECTO
3aKOJIOHHOE JIBUJKEHHUE I'a32 32 (PUIIBTPOM C BBIXOZIOM
B KPOBEJIBHOM YaCTH, HA YTO YKA3bIBAET YBEJTUYEHHNE
BPAIIEHUSA PACXOJOMEPOB B UHTEPBAJIAX [Ny XUX
TPy, KAK MOKA34HO HA PUC. 3 PO30OBBIM LIBETOM B
BEPXHEN YACTH U MEXKAY MHTEPBATIAMH (DHUIIBTPOB.
DTO, B YaCTHOCTH, YKA3bIBAET HA FTEPMETUYHOCTD
34KOJIOHHBIX TAKEPOB.

PesynpraThl MCCIIEAOBAHNNI TO3BOIWIIN IIPUHATD
HEOOXOAVIMBIE PEMIEHHS IO OIITHUMU3AIUU PAOOTHI
3TOT'O MAJIOU3YYEHHOI'O OO'bEKTA PA3PAOOTKHU.

[Jajee 6bL11 IPOBEAEH KOMILIJIEKCHBIN aHAIU3
PE3YIBTATOB C IPUBJICYEHUEM JAHHBIX
UCCJIEJOBAHUNA B OTKPBITOM ITUJIOTHOM CTBOJIE,
Bro4as gaHHble [JIK-OITK 1 BEpTUKAIBHOIO
TUAPONPOCTYIINBAHUA. [IpU TECTUPOBAHUHN U
oT60pE P06 B KPOBEIBHON Y4ACTH OB IIOJIYYEH
CMEIIAHHBIN IPUTOK I'a3a 1 HePTU. [IpoBeseHHOE
BEPTHUKAJIBHOE I'UJIPONPOCTYIIUBAHUE IIOKA34JI0
AHU3OTPOIIUIO BEPTUKAJIBHON IPOHUIIAEMOCTH KB,
C 60J1€€ BBICOKMMHU 3HaUeHUAMH KB B parione
I'HK 110 cpaBHEHMIO C ITIOKA3AHUAMU B parfioHe
BHK. DTO B CBOIO O4€peAb OOBICHSET BBIBO/BI ITO
pesyabraram I[1I'M o 1aTepasbHOM NOATATUBAHUHN
IO TIIACTy. Ha 3TOM IpuMepe CTOUT OTMETHUTB, UTO

Behind-the-filter gas filtration was also observed, the gas
drained from the reservoir top, which was indicated by
the increase of flow meter rotation in intervals of blind
pipes, as shown in Figure 3 in pink in the upper part and
between the filter intervals. This proved the tightness of
the open-hole packers.

The results of the logging operation made it possible
to make the necessary decisions to optimize the
development of this understudied reservoir.

A comprehensive analysis of the results was then
carried out using data from the logging operation in
the pilot open-hole wellbore, including data form
reservoir characterization and formation testing tool
and vertical interference testing. Testing and sampling
from the reservoir top provided a mixed flow of gas and
oil. Vertical interference testing showed anisotropy of
vertical permeability Kv, with higher Kv values in the
gas-oil contact zone as compared to those in the water-oil
contact zone. This, in turn, explains the conclusions from
the logging results about lateral movement across the
reservoir. It should be noted that this case proves that the
results of logging and formation testing in a pilot well can
help in planning the trajectory of the horizontal wellbore,
aswell as in choosing the optimal well production mode.
Data from formation testing and vertical interference
testing are shown in Fig. 4.

Vostochnaya Messoyakha, well B. The main
objective of the logging operation was to determine the
cause of the significant increase in water flow rate. The
well was completed with filters and borehole packers.
The logging data with spectral noise data are shown in
Fig. 5 and 6 — a stratified flow was observed as expected.
According to the logging results it is determined that high
water-cut is caused by massive waterflooding through
highly conductive channels in the shoe interval in the
upper part of filter 1. The results of the survey made it
possible to make the necessary decisions on the following
operations.

Conclusion

Competently selected set of tools for reservoir-oriented
logging operations helps to solve a wide range of tasks for
monitoring and management of field development, for
timely decision-making on optimization of single well
operation as well as for hydrodynamic model adaptation.
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Pucynox 3 — Ckeadxncuna A — oannwie IITH
Figure 3 — Well A — Logging data

pesyabprarel I'YC u I'7TK-OITK B IHJIOTHOM CTBOJIE
MOFyT IIOMOYb HpI/I HH&HI/IpOBaHI/II/I TpaeKTOpI/II/I
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TEXHOJIOI'MU

IIPOBOJKU 'OPU3OHTAIIBHOI'O CTBOJIA, 4 TAKIKE JIJIA
BBIOOPA OIITUMAJIBHOT'O PEKUMA SKCILIYATALIUU
cKBaXUHBL JlanHble [JIK-OITK 1 BEpTUKAIBHOTO
T'UJPOIPOCIYIINBAHUA IIPUBEICHBI HA PUC. 4.
BocrouHas Meccosaxa, CKBaKHHa B.
OCHOBHO¥ 32/1a4€H UCCAECTOBAHUM OBLIO
OIIpEJEJIEHHE IIPUYUHBI CYLIECTBEHHOI'O
YBEJIMYEHUA 1€OMTA BOABL 3AKAHYNUBAHUE
CKBA>KUHBI BBIIOJTHEHO (DUIBTPAMU U
3aKOJIOHHBIMH ITakepamu. JJannsie [1I'1Y
COBMECTHO C JAHHBIMHU CIIEKTPAIbHON
[IIYMOMETPUH IIPUBEACHBI HA PUC. 5 U 6:
OKMJJAEMO HAOIIOAAETCS PACCIOEHHBIN MOTOK,
IO PE3YJIbTATAM UCCICIOBAHUN ONIPENEICHO, YTO
BBICOKAs1 OOBOJTHEHHOCTB OOYCJIOBJIEHA JIABUHHBIM
OOGBOHEHUEM MO BBICOKOIIPOBOZAAIINM KAHAIAM
B IISITOYHOW YaCTU B BEPXHEN 4acTu (PrIbTpa 1.
Pesynbrarsl UCC/IEIOBAHNN IO3BOJIMIIM IPUHATD
HeO6XOAMUMBIE pereHus o I'TM.

3aKkno4yeHmne

I'paMOTHO NOAOOPAHHBIN KOMIIJICKC JIJIST
T POMBICIIOBO-T€O(PUZNYECKUX TIACTO-
OPUEHTUPOBAHHBIX UCCJIEJOBAHUI IIOMOTAET
pEenaTh OOIMIMPHBIN KPYT 33/1a4 MOHUTOPHUHIA
U YIPABJIEHHUS PA3PA0OOTKH MECTOPOK/ICHUS,
JULSI IPUHSITHSI CBOEBPEMEHHBIX PEIICHUH
O ONTHUMU3AIUU PAOOTHI KAK OTACIBHO
B3STOM CKBAKUHBI, TAK U 17T AT TAITUH
TUIPOSUHAMUYECKON MOJIENN.

IIpeanoYTUTEIBHBIMU CIIOCOOAMU IOCTABKH
puOOPOB HA 32601 ABISIOTCS CKBAXKUHHBII
TpakTop unu 'HKT ¢ 3amacoBaHHBIM Ka6€emeM,
KOTOPBIE ITO3BOJIAIOT IIPOBOJANUTD 3AIIUCH B
PEAIbHOM BPEMEHU U IPUHUMATH ONIEPATHUBHBIC
PELIEHUS [TO OIITUMHU3ALUN IPOTPAMMBI
UCCIEAOBAHUI JIJISI HOYYEHUS ITOJTHOTO HA00pa
JIAHHBIX JJ151 THTEPIIPETAIIHH.

OJHUM U3 BA2XKHEHUIIIUX ACTIEKTOB SIBJISICTCS
NPEIBAPUTENBHAA OATIOTOBKA CKBAXKHUHBI K
HCCJEIOBAHUSAM, YTO HE TOJIBKO MMO3BOJISAET
NPOBECTHU UCCIENOBAHNA T10 BCew jumHe ['C, Ho
U 94CTO NOJIOKUTEIBHBIM OOPA30M BIIMSIET HA
TIPOU3BOAUTEIBHOCTD CKBAKMHBI.
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Pucynox4 - Cxeaxcuna A — oannsie I/TK-OIIK u
8epmuKaIbHOZ0 2UOPONPOCAYMUBAHUA

Figure 4 — Well A — Data from formation testing and
vertical interference testing
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Pucynox 5 — Ckeasxcuna B — oannsie IITH
Figure 5 — Well B - logging data
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Pucynox 6 — Ckeaxcuna B — oannwsie IIN'H co
cnexmpansroi uymomempueti
Figure 6 — Well B - logging data with spectral noise
logging

Preferred methods of tool delivery to the bottomhole are a
downhole tractor or coiled tubing with a cable that allows for
real-time recording and operational decisions to optimize
the logging program to obtain a complete data set for
interpretation.

One of the most important aspects is the preliminary
preparation of the well for the survey, which not only
allows the survey to be carried out along the entire length
of the wellbore, but often has a positive impact on the
productivity of the well. @
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Te3ucbl KondrepeHumum no KONTIOOMHIroBbIM
TEXHOJIOrMSAIM M BHYTPUCKBAYKMHHDbIM
paocoram SPE/ICOTA (uacrs1)

SPE/ICOTA Coiled Tubing & Well Intervention
Conference 2021 Abstracts (art 1)

MencoyHapooras KoHgpeperyusa no KoamooUHz066iM
MEXHONIOLUAM U BHY MPUCKBANCUHHBIM DAOOMAM
SPE/ICOTA npouwisia 86 8upmyanstom gopmame 8
Byonenoce, uumam Texac, CILA, 22-25 mapma 2021 200a.
Kongpeperuyusa npoeooumcsa ence200H0, Op2aHu3amopamis
KOHpepeHyuU mPaouyuoHno svicmynuau Obuecmeo
uncenepos-wegppmanurxos (SPE) uAccoyuavus
CREUUANIUCINOE NO KOJINIOOUH2OBbIM IMeXHONOLUAM
u enympuckeaxdcurnoim pabomam (ICOTA).

Cexnusa 1. TEXHUYECKHE PEHHITEHU A
JJIA BHYTPUCKBAKHHHDBIX PABOT

CucreMa u30JIHPYIOUIETo pacTBOpPa
0e3 TBepaok (ba3sl /I IIOBBIIICHH A
3(hPeKTHBHOCTH KOJITIOOHMHI'OBBIX
PabdOT: OBIT IPHMEHEHHU A B YKpAUHE
Muxawni IInteko, IIaBex KyukoBckuii, Uoparum AGaeuiantud,
AO «Ykprazmo0opruar; JpHecTo ®panko Jdexbprazo, AHIpe
Beicroonuxui, Dpuk banaéarup, Payas l'epman Pamrug Apo, Hacep
Pupa Axmum, Bansrep Fapcus Kapaouna, Schlumberger

B 1aHHOM CTAThE OMUCHIBAIOTCS TPU CLIOCOOA
IPUMEHEHUS THOKUX HACOCHO-KOMITPECCOPHBIX TPYO
(THKT) B CKBa’)KHMHAX C UCTOLEHHBIMU KOJUIEKTOPAMU, TIE
MHOJIHAS HUPKYJIALUA (PIION/A U TOYHOCTb PA3MEIIEHUS
JKUJKOCTH JOCTUT'AIOTCS TOIBKO C IIOMOLIbIO HOBOU
U30IUPYIOHIEN CUCTEMBI 6€3 UCIIOIb30BAHUS TBEPHOM
(asel, KOTOPAs UCIIOJIB3YETCA MOCIIE NEPPOPALUL
Tax:Ke B CTATbE OIMUCAHBI IOATOTOBUTEIbHBIE PAOOTHL
poLeAypPa CMEIMUBAHNA PACTBOPA U PE3Y/IBTATHL
JIAGOPATOPHBIX UCCJIETOBAHUI, KOTOPBIE OBLIN
IIPOBEECHDI IS YCIIEITHOI'O BHEAPEHU A TEXHOIOI U .

HccnenoBanus IUIACTOBBIX YCIOBUH B YKPAUHE MECTHBIMU
U MEX/YHAPOJHBIMHU IPOEKTHO-TEXHUUECKUMU CIIyKOAMU
MOKA3aJIH, YTO B CUJIBHO BEIPA6OTAHHOM CKBA’KHUHE
TUAPONECKOCTPYHUHBIN METOA NEPHOPUPOBAHUS YEPES
I'HKT 6511 Ty4IIUM BAPHUAHTOM IJ151 3(PHEKTUBHOM
nep@opaiu CTBOIA CKBAXKUHBL. OTHAKO TAKOH HOAXOJ,
MOJKET MPUBECTH K JAJIBHEUIIEMY COKPAIIEHUIO OObEMOB
JIOOBIYH I'a34, €CIU A0PA3UBHBII MAaTEPHAI (IECOK) U3BJICYEH
HE ITOJIHOCTBIO. [/IAHHBI PUCK OBLI €IIE BBIIIE, IOCKOIBKY
CKBa’KMHBI ObUIM UCTOIIEHBDI, 4 TAKXKE TPOMU3OIIIN
3HAYUTEJIBHBIE MTOITIOMIEHUA PACTBOPA B IIJIACT. TAKUM
06pa30M, LIS YCIENTHON PEATN3ALUN METO/A KPpATHE
BAKHBIM ABJIACTCA UCIIOIb30BAHUE U30JIMPYIOLIETO PACTBOPA
6€3 TBEP/bIX YACTULL, KOTOPBIH MOXKHO ObLJIO OBl JIET'KO
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The Coiled Tubing & Well Intervention
Conference was beld online in Woodlands,
Texas, USA on March 22-25, 2021.

The annual event was traditionally
organized by the Society of Petroleum
Engineers (SPE) and the Intervention &
Coiled Tubing Association (ICOTA).

Session 1. INTERVENTION SOLUTIONS

Solids-Free Loss-Control
System Enables Efficient Coiled
Tubing Workover Operations:
Case Studies in Ukraine
Mykhailo Pytko, Pavlo Kuchkovskyi, Ibrahim
Abdellaitif, UkrGasVydobuvannya; Ernesto Franco
Delgado, Andriy Vyslobitsky, Yerik Balabatyr, Raul
German Rachid Haro, Nacer Ridha Ahmim, Walther
Garcia Cardona, Schlumberger

This paper describes three coiled tubing
(CT) applications in depleted reservoir
wells, where full circulation and precise
fluid placement were achievable only
by using a novel solids-free loss-control
system, such as abrasive perforating
applications. It also describes the
preparation work, such as laboratory
results and mixing procedure performed
to ensure successful implementation.

The analysis of Ukrainian reservoir
conditions by local and global engineering
teams showed that in a highly depleted
well, abrasive jetting through CT was
the best option to efficiently perforate
the wellbore. However, this approach
could lead to later impairment of the gas
production if the abrasive material (sand)
could not be entirely recovered. Such a risk
was even higher as wells were depleted
and significant losses to the formation
occurred. The use of solids-free fluid-loss
material that was easy to mix, pump, and
remove after the operation, was, therefore,
critical to the success of that approach.

In Ukraine, most of the brownfields have
a reservoir pressure that varies between 50%
and 20% of the original reservoir pressure.



CMENINBATD, IEPEKAYNBATD U U3BJIEKATD [IOCJIE PAOOT.

B YkpauHe Ha 60IBITHHCTBE CTAPBIX MECTOPOXKACHUN
IUIACTOBOE JIaBeHUE KOIeOaeTCs OT 50 10 20% OT MCXOTHOTIO.
Takue yCIoBUs OCIOXKHAIOT NposefeHue padot ¢ 'HKT, a
OCOOEHHO PabOTHI IO THPONECKOCTPYHHON EPPOpALUH,
I7i€ TPEOYETCA MONMHAS UPKYIALUS 111 BBIMBIBAHUS
TBEP/BIX YACTULL, TAKKE TAKUE YCIOBUS OCIOKHSAIOT
PabOoTEL, B KOTOPBIX HEOOXOJUM TOYHBIN KOHTPOJIb
YPOBHS XKUJKOCTH, HAITPUMED, IIPU LIEMEHTHPOBAHUU,
4TOOBI U30€KATh OITIOMIEHUS PACTBOPA B IIJIACTE.

H3zonupyomas cucreMa 6€3 TBEpAOH (ha3el
MIPEACTABIAET COOOH COCTAB CO CIIUTBIMHU MTOJIMMEPAMU
TUAPOKCUATHIILEILTIONO3EI (I'DL]), pa3dpaboTaHHbIN
JUIS UCTIONIb30OBAHUSA MOCIIE NEPPOPALUHU, KOTA TIPH
OONBIINX O6'BEMAX MOIVIOMIEHUH TPEOYETCA MAJIOBA3KUM,
HE IOBPEXXJAIOMINH, 3aKYIIOPHUBAIOII NN aT'€HT, KOTOPBIA
OOBIYHO HEOOXOAUM I TPEAOTBPAMEHUS NOCTYIIIEHH
necka. OH NOCTABJIAETCA B BUZE T'€IEBBIX YACTULL, KOTOPbIE
JIETKO IUCTIEPTUPYIOTCS B OOIBITUHCTBE JKUJKOCTEMN [T
3aKAHYMBAHUA CKBAXUH. YaCTUIIBI O6PA3YIOT NOAATINUBYIO
(PUIBTPALUOHHYIO KOPKY C HU3KOH IPOHUIIAEMOCTBIO,
KOTOpas IMIPHUJIETAET K CTEHKAM CKBA>KUHBI U OTPDAHUYHUBAET
MHOIVIOMEHHUE )KUJKOCTH. CUCTEMA OOECTIEUNBAET HU3KUE
MOTEPH JABJIECHUA HA TPDEHHE, YTO MO3BOIAET PA3ZMENIATh
ee ¢ nomonibio 'HKT. BuenpeHue 31O CUCTEMBI B YKPAHUHE
BIIEPBBIE TO3BOJIUIO ITOJTHOCTBIO BEIMBITD TBEPABIE YACTHLIBI
HA [IOBEPXHOCTD 6€3 3HAYUTENBHOTO yIep6a /I IJIACTd; OHA
TAKKE UCIIOJIb30BAJIACH IS YCTAHOBKHU IIEMEHTHBIX IIPOOOK
MPU YPABHOBEIEHHOM I'M/IPOCTATUYECKOM JIABJICHUH.

B peann3yeMOM IIPOEKTE U30IUPYIOM A CUCTEMA
6€3 TBepOH (pa3bl OblIA BIIEPBBIC HCIIOIb30BAHA IIPH
IIPOBE/ICHNH KOJITIOOMHIOBBIX OIlEpalini. Panee oHa
MIPUMEHSIACH TOJIBKO /I IPEAOTBPAIIEHUA OITIOMEHUH
pacTBOPA HA TATIE 3AKAHYMBAHUSA CKBA’KWH B [IECYAHBIX
IUIACTAX C IPUMEHEHHUEM OYPOBBIX YCTAHOBOK.

IIemenTHpOBaHUE NMEP(HOPATTHOHHBIX
OTBEPCTHUH 6€3 OYPOBOI YCTAHOBKH H HACOCOB
H:xed @ Pyakc, Hoa Kapparep, BiSN Oil Tools

LleMeHTHUPOBAHUE ITEPPOPUPOBAHHBIX UHTEPBAJIOB
B HEPTAHBIX U I'A30BBIX CKBAXKUHAX YACTO IPOBOJIUTCS
JULSI U30JISILTUY C LIEJIBIO JOOBIYU U3 JPYTOTO IIJIACTA U BO
BpEMS IPOBEACHU S TUKBU/IAIIMH CKBA>KUHBI C yCTAHOBKOM
MOCTOBOU TPOOKU. HECMOTPs HA TO YTO OOBIYHO JJISI TAKUX
PaboT UCHONB3YIOT TAMIOHAXKHBI PACTBOP, B HEKOTOPBIX
CJIy4asiX €ro IPUMEHEHUE HEKOPPEKTHO, HAITPUMED:
1. TIpOHUITAEMOCTB IUIACTA CIUIIKOM MaJjld, YTOOBI 3aKAYUBATh
TAKYIO BBICOKOBA3KYIO )KHUJIKOCTB, KAK IIEMEHTHBIA PACTBOP.
2. Temneparypa CTBOJIA CKBA’KHHBI IIPEBBIIITAET PAOOUYIO
TEMIIEPATYPY PACTBOPA. 3. 3aTPyOHOE IPOCTPAHCTBO 32
006CAHOM KOJIOHHOM CJIHUIITKOM BEJTUKO, YTOOBI ET'0 MOKHO
OBLJIO 3ATIOJIHUTB LIEMEHTOM. 4. PaGOTHI HA y1aJIEHHOU
MECTHOCTH, I7I€ Pa3MEIleHUE OYPOBOI YCTAHOBKU UJIN
YCTAHOBKH KOJITIOOMHIA 3aTPYIHEHO WJIH HEBO3MOXKHO.
CyIIECTBYET AIBTEPHATUBA LIEMEHTHPOBAHUIO JIJIS
«3aKyNIOPHUBAHUS> IEPPOPALUOHHBIX OTBEPCTUI, KOTOPAS
pENIaeT BCE 3TU NPOOIEMBI — CILIABBI BUCMYTA. CIIaBbI
BHUCMYTA UMEIOT BA3KOCTD, AHAJIOTUYHYIO BI3KOCTHU BO/IBL,
U HE TPEOYIOT NPOKAYKHU HMJIN 3aKAYKU B IIJ1ACT. [Tpu
paboumnx Temreparypax g0 160 °C OHHU TOAXOIST 1S
OOJIBIIIMHCTBA CKBAXKUH. B OT/IIMYME OT TAMIIOHAXKHOT'O

This is a challenge for CT operations in
general and especially for abrasive jetting,
which requires full circulation to remove
solids. It also complicates intervention
when precise fluid placement control

is required, such as spotting cement to
avoid its being lost into the formation.

The perforation solids-free loss-control
system is a highly crosslinked Hydroxy-Ethyl
Cellulose (HEC) system designed for use after
perforating when high-loss situations require
a low-viscosity, nondamaging, bridging
agent as is normally required in sand control
applications. It is supplied as gel particles
that are readily dispersed in most completion
brines. The particles form a low-permeability
filter cake that is pliable, conforms to the
formation surface, and limits fluid loss. The
system produces low friction pressures, which
enable its placement using CT. Introduction
of that system in Ukraine allowed the full
circulation of sand or cuttings to surface
without inducing significant damage to the
formation for first time; it was also used
for balanced cement plug placements.

This project was the first application
of the solids-free loss-control system in
combination with CT operations. It previously
was used only for loss control material
during the well completion phase in sand
formations with the use of drilling rigs.

Squeezing Perforations Rigless -
No Pumping or Injection Required
Jeff Fulks, Paul Carragher, BiSN Oil Tools

Squeezing perforated intervals is very
common in oil and gas wells, either for
isolation to produce from another zone or
during P&A applications. Though cement is
the common material used in this application,
sometimes cement is not ideal. A few of
these instances are: 1. The formation is too
tight to inject a high viscosity fluid like
cement. 2. The temperature of the wellbore
exceeds the operating temperature of
cement. 3. The "void" behind the casing
is too large to fill with cement. 4. Remote
locations where mobilizing a rig or coil
tubing unit is difficult if not impossible.

There is an alternative to cement for
"squeezing" perforations that addresses all of
these issues, bismuth alloys. Bismuth alloys
have a viscosity similar to water and require
no pumping or injection into the reservoir.
With operating temperatures is up to 325°F,
they are suitable for the majority of wells.
Unlike cement, bismuth alloys solidify rapidly
near the wellbore, isolating the perforations
regardless of open volume behind the casing
and they are deployed on wireline (rigless).
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16-17 ceHTa6ps 2021 r. B 3aropoAHOM KoMMaekce
"PobuHcoH Kny6" Bo3ne r. MuMHcka npowna

16-9 noTpebuTebCKas
KoHpepeHuuna C3AO "ONAMALL"

20 NeT Ha PbIHKE MHHOBALMOHHOIO 060PYA0BaAHNS
ona Hedtecepsuca

MpucoeguHanUTechb K HaM B 2022 roay!

fidmashnov.by fidmashsales@nov.com




Ry - M " ™ = i B i B ™=
,5; i "rfl .;_;EI :4_"".".". ]I I"r ’ -
W " B ) Ly |
A W JI I L ¥

s ! = L I 1, J ¥ I J-l' e I.‘;.{::
.i.:.?-‘ "_:' !_i___..; \‘_ I 'I | = J'l. | :. ;r' I ” i

Bonee 20 neT Ha puiHKe, 6onee 230 KONTIOGUHIOBBIX YCTAHOBOK 3KCNAYaTUpYOTCH Bonee, Yem
B 15 cTpaHax, 6onee 70 YHUKaNbHbIX Mogeneid o6opyjoBaHus.

Haw "6ectcennep” - YeranoBka kontwbuHroeaa MK30T-50 B cknajgckon nporpaMmme

fidmashnov.by fidmashsales@nov.com

? ; :. \ - ’ "’. .-. oy
. ' .5- _.___@}T;- . A I;. = :
: (&) st x‘_“‘ Y m . 7 . y .
- i . L T e I,rf',"' ¢ iIE A gt ]
g B a2 - ,}.J.H nm] H[W‘»“ 2/
» k FIT 3 - e ——

B =

i |
N .



S
s
—
S
3
=
%
83|
=

pacTBOpA, CIIABBI BUCMYTA OBICTPO 32TBEP/IEBAIOT

B CTBOJIC CKBAKUHBI, U30JINPYS HCp(l)Opa]_II/IOHHI:IC
OTBEPCTHUS HE3ABUCUMO OT O6’bEMA CBOOOTHOT'O
OPOCTPAHCTBA 32 06CAJHOI KOTOHHOU. Kpome Toro,
PabOoTEI IPOBOAATCS HA Kabee (6€3 6ypOBOU YCTAHOBKI).

PaziiaraeMas H30IHPYIOUIAs CHCTEMA
/1A KOJITIOOHHIOBBIX PA0OT
KoprtaH II3i1H, Cepxuo Pongon ®axapao, Schlumberger

Venex paboT o ppe3epoBaHUio U mpombiBke HA THKT B
3HAYUTETBHON CTENEHU 3aBUCUT OT LIUPKY/IALINU (PIIION]IOB
U TBEPABIX YACTHUIL 1O CTBOJY CKBAKMHBL ITpU IpOBEICHUH
pPadoT B CyOruipOCTaTUYECKUX FOPU3OHTAIBHBIX
CKBaKMHAX HEBO3MOXKHO MOAACPKUBATD CTAOMJIBHBIN
CTOJNO *KUAKOCTU BO BPEMS PAOOTHL, YTO IPUBOJUT K
PA3JIMYHBIM OCJIOKHEHUAM. B OCHOBHOM 3TO IPOUCXOLUT
M3-34 HEBO3MOXKHOCTH NOAJIEPXKUBAHUSA CTONOA KUAKOCTHU
B CKBAKHHE, YTO, COOTBETCTBEHHO, 3ATPYAHACT WU I€IACT
HEBO3MOXKHOU HUPKYIIALUIO HA OOIBIIOM YAJIEHUN
OT BEPTUKAJIU U B Y3KHUX KOJIBIIEBBIX IPOCTPAHCTBAX,
OCOOEHHO NPH HAJIMYHU 30HBI IOITIONEHU. HEKOTOpBIE
MHOCJIECTBUS HEJOCTATOYHON IUPKYJIALIUN WU €€
OTCYTCTBUS MOT'YT OBITb CEPBE3HBIMU: OT HEKAYECTBEHHON
OUYMCTKH CTBOJIA CKBA’KUHBI U TIOBPEKICHUSA TIJIACTA
JIO AaBAPUMHBIX CUTYALIUH IPUXBATA TPYO.

Ha npOoTsS>KEHUY MHOTHX JIET JIJIST ONTUMM3AL N
LUPKYJIAILNA 5KUJKOCTUA B CYOTUIPOCTATUYECKUX CKBAKMHAX
HCIIOJIb30BAJIOCh MHOXECTBO MEXAHUYECKHUX M XUMHUYECKUX
PELIECHUH, HO OCJIOKHEHU I BO3HUKAJIH B KAXK/A0M paboTe, 4TO
IIPUBOAWIIO K POCTY 3aTpat. Ha TEKyI1I1i MOMEHT U3BECTHBI
JIBA METOAA IS ONTUMM3ALUH YIAJIEHUS TBEPABIX YACTHIL]

U3 CTBOJIA CKBAKUHBI C HU3KUM JaBJICHUEM: UCIIOJIb30OBAHUE
430Ta ¥ CO3JAHUE JEIIPECCHUH B CTBOJIE CKBAKHUHDI 34 CYET
MPUTOKA IUTACTOBBIX (PIIIONJIOB. I1IEPBBIN METOJ ABIAETCS
JOPOTrOCTOAIINUM, TPYJOEMKHUM U TPEOYET IPEABAPUTEIBHOTO
TUTAHUPOBAHM A KOMIIOHOBKY HM34 KOJIOHHBL, TOTZA KK
BTOPOH METO[ MOKET IIPHUBECTH K CUJIBHOMY ITOBPEXKICHUIO
IUIACTA WJIN CHUKEHHIO IPOBOJAUMOCTH TPEIWH U3-32
BBIMBIBAHUA IIPOIIIAHTA U3 IIPHUCTBOJIBHOU 30HBI IIJIACTA.

J17151 yCOBEPIIEHCTBOBAHU A CYIIECTBYIOMUX METOOB
ONTUMM3AIUN IUPKYJIALNH B CYOrHIPOCTATUYIECKHUX
CKBaKMHAX B CTATHE IIPEACTABIEHA PA3jIaraemMas
U30JUPYIONAs CUCTEMA C BOJJOKHAMHU U YACTHUIAMI.
Cucrema BpEMEHHO MPEJOTBPAIIAET IOIVIOMEHUS B IIJIACT U
06€eCNeYNBAET BHIMBIBAHUE TBEPABIX YACTHL] U3 CKBAJKHUHBIL.
JanHasa cucreMa 6bUI1a UCTIONb30BAHA B CKBAKMHAX C HU3KHUM
JasyeHueM B CeBepHOM AMepUKe. B pesyiprare cucrema
II0KA4341a CBOIO 3(P(PEKTUBHOCTD B OIITUMH3A1IMH BBIMbIBAHUSI
TBEP/BIX YACTUL] Hd IIOBEPXHOCTD B CKBAYKHHE, I7I€ ObLIN
IPOOIEMBI CO CHUKEHUEM U ITIOJIHOM IOTEPEN LIUPKYJISIIUN.

Viay4unieHHue TEXHOJIOTHH PAa30ypPHBAHHU A
npoo6ok I'PII B HOBPEKAECHHOM XBOCTOBHKE
- pCBYJIBTaTLI Hu HOJIy‘ICHHLIﬁ OIIBIT
Caap Xamug, Saudi Aramco; Bukpam YHHKPHITHAH,

Baker Hughes; AGnyiapaxmaH AabpAsKyrariMman, Saudi Aramco

B 1aHHOM CTaThE NIPEACTABIEH CUCTEMATU3UPOBAHHBIA
pPabouunii IpoLECC U METOJIOJIOTUS, PA3PAOOTAHHAS JIJIsT
OLIEHKU 3(P(PEKTUBHOCTHU PAOOT IO (PPEIEPOBAHUIO HA
I'HKT gy paz6ypusBanus 1po60ok I'PIT B CKBaXKHHE C
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Degradable Loss Control System
for Coiled Tubing Interventions
Courtney Payne, Sergio Rondon Fajardo,
Schlumberger

Coiled tubing (CT) milling and cleanout
interventions depend heavily on the
circulation of fluids and debris throughout
a wellbore. When these interventions
are performed on lateral wells which are
subhydrostatic or are not able to sustain
a stable column of fluid during the
operation, they pose unique challenges.
This is mostly due to the inability of the
well to support a column of fluid, which
consequently causes circulation over long
distances and along narrow annular spaces
to be difficult or impossible, particularly
when a thief zone is present. The many
consequences of poor to nonexistent
fluid circulation can be severe, ranging
from poor hole cleaning and formation
damage to inducing a stuck pipe scenario.

Over the years, many mechanical and
chemical solutions have been employed to
improve fluid circulation in subhydrostatic
wells, but each comes with its own set of
challenges and can be costly to implement.
Two methods commonly used today to
improve debris removal from a low-pressure
wellbore include the use of nitrogen and the
creation of an underbalanced condition in
the wellbore by flowing formation fluids.
The former is expensive, time consuming,
and requires advance bottomhole assembly
(BHA) planning whereas the latter can lead to
significant formation damage or a reduction
in fracture conductivity through the removal
of proppant from the near-wellbore area.

A fiber- and particulate-laden degradable
loss control system (LCS) is proposed as an
improvement on the current techniques
used to improve circulation in subhydrostatic
wells. The LCS temporarily prevents losses
to the reservoir and enables the circulation
of debris out of the well. The system was
applied to low-pressure wells in North
America to demonstrate its effectiveness
in addressing the reduction or loss of
circulation throughout the wellbore and
improving debris transport to surface.

Pushing the Boundaries of Plug
Milling in Deformed Liners — Best
Practices and Lessons Learned
Saad Hamid, Saudi Aramco; Vikram Unnikrishnan,
Baker Hughes; Abdulrahman Aljughayman, Saudi
Aramco

This paper presents a systematic
workflow/methodology developed to
evaluate the milling operations using



WCKPUBJIEHHBIM IIOCJIE TU/IPOPA3PHIBA IIJIACTA XBOCTOBUKOM.
B paboTe TakKe NPEICTABICHBI IPOOIEMBbI, BOBHUKIIIHIE
BO BpPEMS ITPOBEJICHUS PAOOT, M CIIOCOOBI UX PEIICHUSL.

B cKkBaXMHE ObUI TPOBEICH MATUCTASUIHBIA THIPOPA3PHIB
IIACTA, IPU 3TOM KaX/{bIF HHTEPBAJI U30IUPOBAJICA
npo6koit. ITocse nposeaeHust IPIT 17151 TOATOTOBKU
CTBOJIA CKBAXKUHBI 714 JAJIbHEHIIICH IKCILTYyaTAIUU ObLIT
HPOU3BEJICH MOHTAX YCTaHOBKH 'HKT ¢ KOMIIOHOBKOI
JUIs pazbypUBaHUA NPOOOK. IlepBas onepanus no
(PpE3EPOBAHUIO 3aHJIA MHOTO BPEMEHH, TIO3TOMY OBLIO
MHPUHATO PEMIEHUE O IOABEME U OCMOTPE KOMIIOHOBKHU
HU32 KOJIOHHBL. Ha 60KOBOI TOBEPXHOCTH (Ppe3a ObLIN
OOHAPYKEHBI CJIEABI 3HAYUTEIBHOI'O U3HOCA, IIPU 3TOM
Ha TOPILIE CIEA0B U3HOCA HE OBLIO, YTO MO3BOINIIO
CJIENIaTh BBIBOJ O CMATHUHU KOJIOHHBI XBOCTOBMKA. J1J11
YCTPaHEHU 3TOM IPOOIEMBI ObLIA Pa3padoTaHa
CHENUANbHASA CTPATETUA. BBLIIO IPOBEIEHO HECKOIBKO
JUArHOCTHYeCKUX cyCKOB T'HKT ¢ KOMITOHOBKAMU /17151
NPOMBIBKH, CKBA>KUHHOU CbEMKU U KABEPHOMETPHUU
C KOHTPOJIEM MAPAMETPOB B PEAIbBHOM BPDEMEHHU.

Pe3ynbTaThl KaXKJOro NposeaeHHoro cnycka 'HKT
TIIATEIBHO AHAU3UPOBAJIUCE JJI ONIPENETIEHU
XapaKTePa NOBPEXKACHUA XBOCTOBUKA. CITyCKH
KaBEPHOMEPA U 3260MHOU KaMePBI ObLIH IIPOBEAECHDI
JUIA 3aM€EPA BHYTPEHHETO JUAMETPA XBOCTOBUKA U
onpeseNeHn XapaKTepa MOBPeXIcHUA. [IepBOHAYAIBHO
ObLIA NPEIIPUHATA ITOMBITKA Pa36ypUBaHUA (PPEZOM C
HAPY>KHBIM UAMETPOM 84 MM, UTO ABIAECTCA HAUMEHBIITUM
pasMepOM U3 PEKOMEHJOBAHHBIX [IPOU3BOJAUTEIIEM ITPOOKH.
OIHAKO MHCTPYMEHT HE MPOMIESI UHTEPBAJ TOBPEXKICHUA
XBOCTOBHUKA. B X071€ 1anpHENIINX OOCYKAEHUH OBLIIO
MNPUHATO PEMIEHUE ITONUTH HA PUCK U UCTIOIB30BATh (PpeE3 C
HAPYKHBIM JUAMETPOM 79 MM, 4TO 3HAYUTE/IbHO MEHBIIIE,
4€M PEKOMEH/IOBAHHBIN IIPOU3BOANTEIIEM IPOOKHU
pasmep. IIpu TAKOM AMaMETPE CYIECTBOBAIA YIPO3a
TOT'O, 4TO (PPE3 MOXKET IPOHUTH UYEPE3 CEPEIUHY IIPOOKH,
OCTABHUB IIPH 3TOM HETPOHYTBHIMHU Kpas. OHAKO 3TOIO HE
IPOM30LLIO, U BCE YETBIPE ITPOOKH B XBOCTOBHUKE ObLIIN
YCIIENIHO Pa30ypPEHDL, YTO O6ECIIEUNIIO ITOJTHOI POXOAHOMN
JHUAMETP CTBOJIA U JAJIBHENUIITUN 3AITYCK CKBAKUHDI.

JlaHHAA CTATBS MOXKET UCIIOJIb30BATLCA B KAYECTBE
PYKOBOACTBA IO IIJIAHUPOBAHHUIO U BBITIOJIHEHUIO
BHYTPUCKBA’KUHHBIX PAOOT B IIOBPEXKAECHHOM XBOCTOBHKE.

Hcroabp30BaHHE B padOYe Opuraae
CHEITHATHUCTOB PA3IHIHBIX NpodriIen
IIO3BOJISIET COKPATHTH 3ATPATHI,
KOJIHYIECTBO IMIEPCOHAIA HA padoUeH
ILIOIIAIKE B ILIOIIAAb PA0OT
Jxxnun Xuutep, YauH bproc, Ixxerimc ApHOaba, Mapk le1or,
Schlumberger

B aHHOM CTaThe PACCMOTPEHDI IIPEUMYILECTBA
MHOT'OIPOMUIBHON NOAIOTOBKH IEPCOHAJIA LIS
OPOBEAEHUS PA6OT HA MOPCKUX YCTAHOBKAX. YJIEHEBI
OpuUrajbl ABJIAIOTCA CHIEUATHUCTAMH B PA3JIMYHBIX
006JIACTAX, BKIIOYAs UCIIBITAHUS HA Ka6€esle, KAHATHDBIC
PabOTEL, KONTIOOUHT U Ira3nu@T (3aKAHYUBAHUE CKBAXKUHBI).
B cTaTbe pacCMOTPEH NpoLecC (POPMUPOBAHUSA
MHOT'ONPO(MUIBHON OpUTa/ibl, KOHKPETHBIE IPUMEPEI €€
UCIIOJIb30BAHUS, 4 TAKKE PEKOMEHJAIIUH I10 PA3BUTHIO
U NOJJEPKKE YPOBHA KOMIIETEHITUH IEPCOHAIIA.

coiled tubing to remove frac plugsin a

well with deformed liner, post hydraulic
fracturing. This paper also presents the
challenges encountered during intervention
and steps on how they were mitigated.

The well was completed by hydraulic
fracturing of five stages, each separated by a
frac plug. Post stimulation, coiled tubing was
mobilized to mill the plugs and provide a full
bore to begin production. After spending
substantial time while attempting to mill in
the initial run, decision was made to POOH
and inspect the BHA. It was observed that the
mill had significant metal loss on the outer
periphery with no damage to the mill face,
which thereby concluded the presence of liner
damage. A strategy was developed on how
to remediate this challenge. Multiple coiled
tubing diagnostic runs were performed with
real-time coiled tubing capabilities, which
included cleanout, camera and caliper runs.

Results of each coiled tubing run performed
was carefully evaluated to estimate the extent
of liner damage. The caliper and video camera
runs were important to determine the new
reduced ID of the liner. An initial milling
attempt with a 3.33" OD mill was performed,
which was the smallest size based on the plug
manufacturers recommendation. However
due to the specific nature of liner damage it
could not pass through the restriction. After
further discussions, a calculated risk was
taken to run with a 3.125" OD mill, which was
significantly smaller than the manufacturer's
recommendation, and posed an inherent
threat of milling through the core of
the plug, while leaving the slips intact.

This however did not happen, and all
four plugs were successfully milled
out from the liner, allowing full bore
access and well to be flowed back.

This paper will act as a guideline on how
to design and execute an intervention
operation in deformed liners.

Intervention Multi-Skilled
Crew Reduces Personnel on
Board, Footprint and Costs
Jill Hillier, Wayne Bruce, James Arnold, Marc Delot,
Schlumberger

This paper will highlight the advantages
of multi-skilling intervention personnel
on offshore installations. Crew members
are from different service lines including
Wireline, Slickline, Coiled Tubing and
Gas Lift (completions). It will discuss how
a multi-skilled crew is formed, specific
scenarios on how they are utilized
and how to develop and maintain the
competencies of these personnel.

Through Multi-skilling personnel there
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TEXHOJIOI'MU

Biarogapst MHOrOnpo(UIbHON NOATOTOBKE IEPCOHAIA
BO3MOKHO COKPATHUTB YUCJIEHHOCTb PA0O0OUUX 6pUTajl
matgopM 10 50% 117151 HEKOTOPBIX CTAHAPTHBIX
BHYTPHUCKBAXKUHHBIX PA0OT. [IOArOTOBKA CIELUAIUCTOB
pa3HBIX OOIACTEN BO BpeMs manaemuun 2020/2021
rOZIOB OKA3aJ1aCh KPUTUYECKU BAXKHOI, TOCKOJIBKY
nepeEMENIEHHUE PAOOTHHUKOB CTAJIO OTPAHUYEHHBIM WIH B
HEKOTOPBIX CIy4asaX NPECTABIIAIOCh HEBO3MOXHBIM.

COKpallleHUE YHCIEHHOCTH PA0OYUX Ha pabodeit
IUIOIIAJIKE UMEET Pl IPEUMYIIECTB: CHUXKEHUE 3aTPAT
HAa COJIEPKAHME IEPCOHAIA U JIOTUCTUKY, YMEHBIICHUE
YPOBHS BBIOPOCOB YITIEKHUCIIOTO I'a34 IIPU TPAHCIIOPTHPOBKE
nepcoHana, 6onee 3PPEKTUBHOE UCIIOIB30BAHUE
paboYeEN CUIBL, A TAKKE MOTUBUPOBAHHUE U YIEPKAHUE
BBICOKOKBAJTM(PUITUPOBAHHBIX CIIEITUATIUCTOB IO MEPE
NPUOOPETEHNUS UMH HOBBIX HABBIKOB. DTO TAKXKE 1AE€T
BO3MOKHOCTbB HUCTIOIb30BATh MECTHBIX PAOOYUX JJ1A
MPOBEAEHUS PA3JINYHBIX ONIEPALINI, TO3BOIAIONUX
CHMU3UTB CTOUMOCTBb BHYTPHUCKBAXKUHHBIX PA0OT
BO BPEM S KPYITHOT'O ITI00AJIBHOI'O KPU3HCA.

Cexknusa 2. CBOP U AHAJIN3 JAHHDIX ITPHU
IMPOBEJEHHNHN BHYTPHUCKBA’KHHHDBIX PABOT

Buopaunuu koxouusl THKT u ee
IIpC)K,Z[CBpCMCHHbeI BBIXOA U3 CTPOA
Bproc PaiixepT, Ce6acThiaH KpaBepo, MapTuH Bansaes, Xopxe byHxe,
Tenaris

B nocnegHue 1Ba-TPU rojid BO3HUKJIA HOBASI IPUYNHA
nospexaeHni 'HKT npu KONTIOOUHTOBBIX Pa60TAaX.
Kaxk npasuiio, HOBPEXAEHHU S KOJIOHHBI TIPOUCXOJAT B
I'HKT, uCnonb3yeMBIX AJ151 pa30ypuBaHus IPo6oK I'PIT
B TOPHU30HTAJIBHBIX CKBAXKUHAX C OOJIBIIUM OTXOJOM
OT BEPTUKAJU. LIesIb JAHHOM paOOThI — UCCIIENOBATD
BO3MOJKHbBIE IPUYMHBI 3TUX ITIOBPEXACHUN. OCHOBHOE
BHUMAHUE yJIE/IAETCSA AHATNU3Y JUHAMHUYECKOHN
peakuyu T'HKT Ha oceBble BUOPAITUU, BBI3BAHHBIC
CKBaKMHHBIM HHCTPYMEHTOM JIJISL PA6OT C GOIBITNM
OTXOJIOM OT BEPTHUKAJIU [1], U pe3yJIbTUPYIOIIEN PEAKLINU
martepuana 'HKT, npuBogsieil K pa3pynieHuIo.

ITocregHHE TOCTHIKEHHA B 00JIACTH
(bHU3HYIECKOT0 MOJAETHPOBAHHUS ILTACTHIHOCTH
M yCTAJIO0CTH KOJIOHHBI THKT
JKauke JIro, Schlumberger; Crusen M. TunroH, YausepcureT Tajcer;
Junaem Cyxkymap Schlumberger

LenoctHocTh KooHHBI THKT nmeeT pemalomniee
3HA4YEHUE I IPOBEICHUS BHYTPUCKBAXKMHHBIX Pab0T Ha
MECTOPOXICHUHU. 34 ITOCAEJHUE NECATUNETUA B OTPACIU
OBLI Pa3pabOTAH PsJT KOMIBIOTEPHBIX MOJAEJIEHN [T
KOHTPOJIA U YIIPABJIECHUA HANIPSKEHUAMHU, BOSHUKAIOIUMU
B 'HKT. Cpesn HUX MOJETUPOBAHUE MAJIOIUKIOBOH
YCTAJIOCTHU UTPAET IEPBOCTENIEHHYIO POJIb B OOECTIEYEHUN
nenoctHocTu T'HKT. PazBuTue JaHHOM TEXHOJIOTUH
Ha4aJ0Ch enie B 1980-x ropax. B nmociennee BpeMs HOBbIE
AJITOPUTMBI CIIOCOOCTBOBAJIN PA3BUTHIO (PU3UYECKOTO
MOJIEJIMPOBAHUSA YCTAIOCTH U ItacTuaHOoCTHU THKT. ITpn
CITyCKO-TIOJTbEMHBIX OIEPALIUAX KOJITIOOMHT IIPOXOIUT YEPE3
IJUKJIBI U3THMOA U BBIIPSIMIJIEHHS C BBICOKMMH EPENAIaMU
JaBieHns. Takue XKECTKHUE YCIOBUS NPUBOAAT K MAJIO- UIH
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is a potential to reduce crew sizes up
to 50% for some standard intervention
operations. Multi-skilling personnel
during the 2020/2021 global pandemic
has become critical as personnel
movements across regions have become
limited or nonexistent in some cases.
Reducing personnel on board has several
benefits including lower personnel and
logistics costs, lower carbon footprint
of transportation of personnel, higher
utilization of personnel, and motivating
and retaining high skilled personnel as
they learn new skills. It also allows for local
personnel to be used for multiple operations
permitting lower cost interventions to
continue during a major global crisis.

Session 2. DATA ENHANCED
INTERVENTIONS AND DIAGNOSTICS

Coiled Tubing Vibration
and Premature Failure
Bruce Reichert, Sebastian Cravero, Martin Valdez,
Jorge Bunge, Tenaris

A new coiled tubing (CT) failure
mechanism has appeared in the past two
to three years. The failures occur in CT
strings used for frac plug milling in extend
reach horizontal wells. The objective of
this paper is to investigate a possible cause
for these failures. The primary emphasis is
analyzing the dynamic response of the CT
to axial vibrations induced by a downhole
extended reach tool [1], and the resulting
tubing material response leading to failure.

Latest Development in Physics-
Based Modeling of Coiled
Tubing Plasticity and Fatigue
Zhanke Liu, Schlumberger; Steven M. Tipton,
The University of Tulsa; Dinesh Sukumar,
Schlumberger

Coiled tubing (CT) integrity is critical
for well intervention operations in the
field. To monitor and manage tubing
integrity, the industry has developed a
number of computer models over the past
decades. Among them, low-cycle fatigue
(LCF) modeling plays a paramount role in
safeguarding tubing integrity. LCF modeling
of CT strings dates back to the 1980s.
Recently, novel algorithms have contributed
to developments in physics-based modeling
of tubing fatigue and plasticity. As CT trips
into and out of the well, it goes through
bending-straightening cycles under high
differential pressure. Such tough conditions
lead to low- or ultralow-cycle fatigue,
limiting CT useful life. The model proposed



NPOU3BOACTBO
MUAKOro A30TA HA MECTOPOXEHUM

Mo6unbHble BO3AyX0pa3aeNuTeNnbHbIe YCTaHOBKM

@) JdKd34WK onna4ynBaeT TONLKO CTOMMOCTE ra3a,

@ 3aKa34MK He HECET KanuTanbHble 3aTpaThl, CBA3aHHbIE CO CTPOUTENLCTBOM
YCTaHOBKM;

Q’) KOHCTPYKLIMS COCTOMT U3 MOAYNbHbIX 6/10KOB, KOTOPbIE B 060N MOMEHT
BO3MO)XHO TPaHCMOPTUPOBATL W 3KCNNYaTUPOBATH HA APYroM 06LEKTe;

@ 6J10KM afanTupoBaHbl K NepeBo3Ke B rabapuTax aBToTpaHcnopra
1 He TPeOYIOT creumnanbHbIX pa3peLleHuit;

@ OTCYTCTBYET HE0OX0AMMOCTb I0CTABKM ra3a B 6annoHax unum LucTepHax,
T. K. YCTAHOBKA pa3mellaeTcs Ha TEPPUTOPMIA 3aKa34MKa;

(V) aKcnmyarawumio yCTaHOBKM OCYLLECTBASIOT BbICOKOKBANM(UUMPOBAHHbIE
CMEeLManucTbl Halen KoMnasum n Bce pucku nNo paboTocnoco6HOCTH
YCTAHOBKW HepyT Ha cebn.
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CBEPXMAJIOIIUKJIOBOM YCTAJIOCTH, OTPAHUYHMBAS CPOK CITYKObI

T'HKT. Mojiesib, IPEAJIOKEHHAS B IAHHOM UCCIEJJOBAHUH,
pa3paboTaHa HA OCHOBE IPEABIAYIIEH 1 OCHOBAHA HA
CTPOr'O BBIBEPEHHBIX [TAPAMETPAX MATEPHUAIIA LIS pACUETA
U3MEHEHH A KJIIOYEBBIX [IOKA3ATEJIEN COCTOAHUA KOJIOHHDI
I'HKT B IIMPOKOM AMATNIA30HE YCIOBHUU HAT'PY>KEHUSL

C IOMOIIIBIO HOBBIX ITAPAMETPOB IJIACTUYHOCTU U
Je(popMaILii MOJIEJIb TOBPEXKIEHU S, OCHOBAHHAA HA
(PU3HKE JAHHOTO NIPOLIECCA, TPEACKAZBIBAET YCTATIOCTHYIO
JonroeedHOCTb 'HKT, a Takke IPOTHO3HOE YBETMYEHUE
JHaMeTPpa U HCTOHYEHUE CTEHOK. PACCMOTPEHHBIA
MOAXOA, K MOJEJIMPOBAHUIO IIPEJIOCTABIIAET JAHHBIE 11O
HaKOILIEHUIO nToBpexgenuri FTHKT, yBenmnuenuio juaMerpa
TPy ¥ ICTOHYEHHUIO CTEHOK B PEAIMCTUYHBIX YCIOBUAX
IKCIUIYATALUHU C SKCIIEPUMEHTAIBHBIM IO TBEPIKICHUEM.
Bb110 3a(PUKCUPOBAHO, UTO 14 20 PA3JIMYHBIX CIIJIABOB
I'HKT Moje1b TOBBICUIIA OOIIYIO TOYHOCTb U3BMEPEHUNA
npUMEPHO Ha 18,8%, 2 HETOCTHOCTD JAHHBIX — HA 14,0%,
UCHOJIb3Y$sI HA60OP COOPAHHBIX IIPU ITOCTOSIHHOM /IABJICHHUH
JIAHHBIX, BKJIIOYaom i 6osee 4500 (PUKCHUPOBAHHBIX
COCTOSHHI CUCTEMBL Pe3y/ibTaThl MOAE/IMPOBAHUA JAIOT
MPEeACTABIEHHE O HEJIMHEMHON IPUPOE HAKOIJICHU ST
YCTAJIOCTHBIX NOBPEXAECHUN. JITaHHOE UCCIIEAOBAHUE
MO3BOJIWJIO Pa3paboTaTb PEKOMEHAALINH IS IPOBEAECHUA
AHAJIUTUYECKOI'O MOAEIUPOBAHNA U SKCIIEPUMEHTAIBHBIX
UCHBITAHU, O600UUTDh TEOPETUYCCKUE BBIBOJBI B
06J1aCTHU (PUBNIECKOT'O MOJIETTUPOBAHUA ABJICHUSA
MaJIOLIMKJIOBOH YCTAJIOCTHA U IPENOCTABUTh NPAKTUYECKUE
pexoMeHaanuu 1o padore ¢ kKosioHHOM T'HKT B oJieBbIX
YCIOBUAX. JJaHHOE UCCIEAOBAHUE OOECIIEUHNBAET
(PYyHAAMEHTATBHOE NIOHUMAHHUE ABJIEHUA MAJIOIUKJIOBOM
ycranoctu THKT 1 BBOAUT HOBBIE A/ ITOPUTMBI

M3MEHEHHUA INIACTUYHOCTU U IPOYHOCTHU MATEPUAIIA.

OrmnpenereHHE IIPOrHO3HBIX JUAIIA30HOB
k03¢ PHUITHEHTA TPEHHU A HA MECTOPOKICHHUSIX
HepMCKOI‘O H AIITIIAJTAYCKOI'O 0ACCEHHOB
IIpH pa3oypuBaHuU IPoook I'PII
JI>xoH J. MakKOpMHK, AHXya CaH, Pegasus Vertex;

Mba1T TyprubH, KesuH k. Xoanepud, AapoH Bepapayddu,
Burropuo Opcunu, Deep Well Services

Onepanuu No 3aKaHYUBAHUIO CKBA°KHUH, OCOOEHHO
BO BCE 60JIE€ PACIIPOCTPAHEHHBIX IPOTSXKEHHBIX
HAKJIOHHBIX CTBOJIAX, COIPOBOX/AAI0TCS OCIOXKHEHUMH,
CBS3AHHBIMH CO CITYCKOM MHCTPYMEHTA HA 34 JaHHYIO
IJIYOHUHY, O6ECIIEYEHHEM HEOOXOANMBIX 3HAYEHU
PAa3TPY3KH U HATSPKEHU S KOJIOHHBL, 4 TAKXKE €€ BPAILICHUEM.
[TOCKONBKY JECATKU CTAAUI TUAPOPA3PHIBA IIJIACTA B
TOPU30HTAIBHBIX YUACTKAX JJIMHOU 60see 3000 M cTanu
PaCIpOCTPAHEHHBIM SIBJIEHUEM, TTOSIBUJIOCH MHOMXKECTBO
TEXHOJIOI'HUH, UCIIOJIb3YEMBIX JIJIS1 6€3aBAPUITHOTO
NPOBEAEHHS PAOOT MO 3AKAHYUBAHUIO B TAKUX
NPOTAKEHHBIX TOPU3OHTAIbHBIX CKBAKMHAX. B 1aHHOM
CTATbE PACCMATPUBAETCA COYETAHNE TPEX TEXHOIOI'NH,
KOTOPBIE Yall€ BCET'O NPUMEHAIOTCSA IPU Pa36ypPUBAHUN
npo60K I'PIT B JJIMHHBIX TOPU3OHTAIBHBIX CKBAXKIHAX
B CHIA: ruipaBIM4eCKHE YCTAHOBKH, IIPOIrPAMMHOE
obecrnedeHue It MOJENTUPOBAHUS CKPYYUBAIOIUX U
OCEBBIX HATPY30K, 4 TAKKE CUCTEMBI COOPA JAHHBIX.

3a nocnegnue 20 et ycraHoBku 'HKT ncronb30Banuch
JULs1 pa3bypusaHust 1po60K I'PI1 B rOpU30HTAIBHBIX
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in this study is derived from a previous one
and based on rigorously derived material
parameters to compute the evolution of

state variables from a wide range of loading
conditions. Through newly formulated
plasticity and strain parameters, a physics-
based damage model predicts CT fatigue

life, along with diametral growth and wall
thinning. The revised modeling approach
gives results for CT damage accumulation,
diametral growth, and wall thinning under
realistic field conditions, with experimental
validation. For 20 different coiled tubing
alloys, it was observed that the model
improved in accuracy overall by about 18.8%
and consistency by 14.0%, for constant
pressure data sets of more than 4,500 data
points. The modeling results provide insights
into the nonlinear nature of fatigue damage
accumulation. This study allowed developing
recommendations to guide future analytical
modeling and experimental investigations,
to summarize theoretical findings in physics-
based LCF modeling, and to provide practical
guidelines for CT string management in

the field. The study provides a fundamental
understanding of CT LCF and introduces
novel algorithms in plasticity and damage.

Establishing Predictive Friction
Factor Ranges in the Permian and
Appalachia: Frac Plug Drill Outs
John E. McCormick, Yanghua Xiang, Pegasus
Vertex, Inc.; Matt Tourigny, Kevin J. Hollerich,
Aaron Berarducci, Vittorio Orsini, Deep Well
Services

Completions operations, especially in
modern day extended laterals, presents
challenges related to tripping to total
depth, applying weight down and pull up,
and rotating. As dozens of stages in laterals
exceeding 10,000 ft stepout have become
frequent, numerous technologies have
risen to assist with pushing the envelope
for reliable completions operations in
these long laterals. This paper examines a
combination of three technologies that are
more commonly being applied when drilling
out frac plugs in long horizontals in the USA:
hydraulic completion units, torque and drag
software, and data acquisition systems.

Coiled tubing units (CTU) have historically
been used to drill out frac plugs in shorter
horizontal shale wells for the last two
decades, and where coil has mechanical
limitations, Hydraulic Completion Units
(HCU) have taken over drilling out frac
plugs in the longer laterals of >10,000 ft.

As the limits of drilling out frac plugs have
been tested for HCUs, accurate real time data
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TEXHOJIOI'MU

CJIQHIIEBBIX CKBA’KUHAX MEHBIIEH JUIMHBL B CKBAXKUHAX,
rae ycraHoBKkU 'HKT He NPUMEHUMBI U3-34 MEXAHUYECKHUX
OTPAaHHUYEHU U, UCTIOIb3YIOTCA THPABINYECKUE YCTAHOBKU
JUIs pazbypuBaHUusa NPOO60OK I'PIT B 6OKOBBIX CTBOIAX
JutHOM 60s1ee 3000 M. MOHUTOPUHT IAHHBIX B PEAJIBHOM
BPEMEHMU IPU UCIBITAHUU TEXHOJOI'UH PA30YyPUBAHU A
npo60ok I'PIT HA rTHIPABIMYECKHUX YCTAHOBKAX MTO3BOJINII
OpurazjaMm MakKCUMaabHO 3(P(PEKTUBHO UCHOIb30BATh
060PYJOBAHUE JJIs 3aKAHYUBAHUS CKBAXKHH CO BCE

60J1€€ NIMHHBIMU TOPU30HTAIBHBIMH YYACTKAMH.

IIporpaMmbl MOJEIUPOBAHUSA CKPYUYUBAIOIINX U OCEBBIX
HArpy30K OOBIYHO UCIIONb3YIOTCA A1 IPOTHO3UPOBAHUSA
OCEBOT'O YCUJINA U KPYTAIIETO MOMEHTA KOJIOHHBI BO
BPEMS CITyCKA OOOPYIOBAHHUS 3AKAHUYNBAHUA CKBAKIHBDL
OHHU NO3BOJIAIOT ONPEAETNUTD MAKCUMAIBHO JOMYCTUMYIO
HATPY3Ky HA KPIOK U TPEOYEMBIE 3HAYEHU A BPAIAIOIIETO
MoMeHTA. Ha aTane na1aHnpoBaHUSA CAMBIM CJIOXKHBIM 15
pacdeTa mapaMeTPOM ABJIAETCA KOAMPPUITUEHT TPEHUA
JULSA IPOEKTUPYEMOU CKBAKUHBL, TIO3TOMY HMEHHO
TOYHBIIN PACYET KOIPPUIITUEHTA TPEHUSA ABIAETCS 32JI0TOM
YCIIEITHOI'O ¥ 6€3aBAPUIHOIO IIPOBEACHUSA PAOOT.

Haumnnasn ¢ 2019 roga Ha THAPABINYECKUX YCTAHOBKAX
3aKAHYMBAHUA CKBAXXUH UCIIONb3YIOTCA CUCTEMBI
yIPaBJIeHUA U COOPA JAHHBIX, [IO3BOJIAIONUE
ABTOMATUYECKUA PACCUYUTHIBATH KJIIOUEBBIE ITOKA3ATENN
a(ppexTruBHOCTH. [IpOrpaMma 06ECIEUYNBAET NEPESATY
JAHHBIX B PEKMME PEATBHOIO BDEMEHU CEPBUCHON
KOMIIAHUH U OIIEPATOPY, YTO OOECIIEUNBAET BO3MOXKXHOCTD
IPU HEOOXOJIUMOCTH ONIEPATUBHO BHOCUTh U3MEHEHHUA
B pabounii IIPOIECC. B 1OIOIHEHNE K OTCICKUBAHUIO
KJIFOUEBBIX IOKa3aTese 3(PPEKTUBHOCTU B PEXKUME
PEABHOI'O BPEMEHH JIJIs1 O6ECIIEYEHN I OOPATHOM CBSI3U
0 XO/i€ PabOTHI C IOJIEBOX OPUTAI0H KOI(P(PUITHEHTHI
TPEHUSA MOI'YT OBITh COIIOCTABJIEHBI C IPOTHO3UPYEMBIMHA
rpaUKamMu KPyTAMIEIO MOMEHTA JJI ONIPENETIEHUA
BEPOATHOCTHU BO3HUKHOBEHMUS ITPOOIIEM.

7151 TTIOJTy4EH M TOYHBIX IIPOTrHO3HBIX KO3 (PUIIMEHTOB
TPEHUS TOPU3OHTATIBHBIX CKBAXKUH HEOOXOIUM AHAIN3
paboT, NPOBEAECHHBIX HA IPYTUX CKBAKMHAX. [IByMs
OCHOBHBIMH KOMIIOHEHTAMH YCIIEMTHOI'O dHAIN3a ABJIAIOTCA
KOMIIBIOTEPHAA MOJIEJIb, KOTOPAS MPABUJIBHO ONKCHIBAET
IIPOBEAECHHBIE B CKBAKMHE PAOOTHI, U KAY€CTBEHHDIE
IKCILTYATAIMOHHBIE JAHHBIE VI CDABHEHUS C 9TOH
MoJEeNbIO. K cOXKaIEHUIO, TPU PA60TE C TAKUMU MOJEIAMU
KOMITAHHHU CTAJIKUBAIOTCA C OTPAHUYEHNAMU B BUJIE
HEOOXOAMMBIX JIONIYIIECHUH B OTHOIIECHNUH BXOHBIX
JIAHHBIX, TAKUX KaK CKOPOCTb BPAIIEHUSA ¥ CKOPOCTD CITYCK4,
a [IPOMBICJIOBBIC JAHHBIE, COOPAHHBIE /1JIsI CDABHEHU,
3444CTYIO IPE/ICTABJIEHBI B HEOOPAOOTAHHOM BUJIE.

KBannu@puuupoOBaHHBIN IIEPCOHAJ, UCIIOIb3YIOI NI
IIEPEAOBOM UHKEHEPHBI OIIBIT, MOXKET KOMOMHHUPOBATD
CYHIECTBYIOIIHUE TEXHOJIOI'UH, YTOOBI IIPEOJIONETD
OI'PAaHUYEHUS, KOTOPBIE OOBIYHO OCIOKHAIOT TOYHOE
IUIAHUPOBAHME U IPOTHO3UPOBAHUE TPOU3BOIUTEIBHOCTH
CKBaKMH. BHe/IpeHHE CHCTEMBI YIIPABJICHUS U CHOpa
JIAHHBIX HA F'U/IPABINYECKUX YCTAHOBKAX I10 3aKAHYUBAHUIO
CKBaKMH 3HAYUTEIBHO ITIOBBICUIIO KAYECTBO U O6'bEM
COOPAHHBIX JAHHBIX, KOTOPBIE 3ATEM MOTI'YT OBITh
HCIIONIb30BAHBI B pa60TE /17151 TOYHOI'O INIAHUPOBAHUSA U
BBITTOJIHEHU S OIEPALINH 11O 3aKAHYHUBAHUIO CKBAKUHBIL.

C IOMOIIBIO IPOI'PAMMHOI'0 O6€ECIIEYEHU A (POPMUPOBAJICS
MOCTOSIHHBIHN IIOTOK IAHHBIX C UHTEPBAJIOM B OJIHY
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has enabled the crews to make the most of
their equipment to reliably complete wells
with longer and longer lateral sections.
Torque and drag software modeling is a
tool commonly used to predict axial force
and torsional values during completions
that result in the available hook load
and the rotary torque requirements. The
largest unknown in the planning phase
is the appropriate friction factor to use
for the upcoming well, with accurate
friction factor prediction therefore
the key to accurate prejob analysis.
As of 2019 remote telemetry data
acquisition systems (DAS) have been
used on the HCUs, which has allowed
key performance indicators (KPIs) to be
automatically calculated. The program
provides live feed to the service company
and operator so that real time changes can
be made if necessary. In addition to tracking
KPIs in real time to provide the field crew
positive or negative feedback, friction factors
can be matched to predictive torque plots to
identify trends prior to problems arising.
Post-job analysis is needed to produce
accurate predictive friction factors for future
offset wells. The two main components to
a successful post-job analysis are a software
model that correctly represents the prior
wellbore operations and accurate field data
to compare with that model. Unfortunately,
the software models in use are commonly
limited by necessary assumptions with
input data, such as rotary speed and
tripping speed, and field data collected
for comparison is often rudimentary.
Experienced field personnel using
engineering best practices can make use of
current tools in combination to overcome
the limitations commonly inhibiting accurate
performance planning and predictive
modeling. The inclusion of the DAS present
on the HCU has greatly enhanced the
accuracy and amount of rig data gathered,
which can then be used in conjunction with
operational procedures and torque and drag
software to accurately plan and execute
completions operations in the wellbore.
Using data acquisition software, a constant
stream of data was collected in one-second
intervals in over two dozen wells. This
system has the ability to measure both
rotary speed and rotary torque, which are
critical parameters when drilling out frac
plugs. By removing these assumptions
in the post-job analysis over a number
of wells, a range of friction factors have
been established for the Appalachian
Basin in the Utica and Marcellus plays.
The authors will present field data from
two wells as representative case studies,



CEKyHJy B 60s1ee yeM 20 CKBA)KMHAX. DTA CUCTEMA
MO3BOJISIET U3MEPATH KAK CKOPOCTD BPAIIEHU S, TAK U
BPALIAIONINUIT MOMEHT, KOTOPHBIE ABIAIOTCA BAXKHEUIITUMHA
napamMeTpaMu Ipu pa3doypusaHuu npoo6ok I'PI. IToce
YCTPAaHEHM JONYIIECHU B XOZIE AHAJIN3A IPOBEICHHBIX
PaboT B HECKOJIBKUX CKBA’KMHAX ObLJI yCTAHOBJIEH
JINAT1a30H KOA(MPUITUEHTOB TPEHUS JJ151 ATIITATIAYCKOT'O
6acceriHa Ha MECTOPOXAcHUAX IOTHKa 1 Mapceuyc.

B cTaTbe NpeCTaBIEHBI IPOMBICJIOBBIE JAHHBIE IO IBYM
CKBaKMHAM B KAYECTBE PENPE3EHTATUBHBIX IPUMEPOB, 4
TAKKE JUANTA30H IPOTHO3HBIX KOA(PPUITUEHTOB TPEHHUH,
YCTAHOBJIEHHBIX B 13 CKBAKUHAX IS OIPEJEIEHHBIX
PaboT N0 3aKAHYUBAHUIO CKBAXKUH, TIPOBOJAUMBIX
HAa MECTOPOXKJEHUAX [TIEPMCKOro ¥ ANMaaa4CcKoOro
6aCcCcerHOB. 3aJa4Ye JaHHOM CTATBH SIBISICTCS
PacnpoCTpaHEHUE TEXHUYECKOM HMH(POPMALIUU O
METOJONOTMH U TPAKTUYECKOM ONBITE MOAECTUPOBAHUA
CKBa’KMH ITOCJIE MIPOBEAECHUA PAOOT, KATMOPOBKHU
KO3(P(PUILITMEHTOB TPEHUA U ONIPEAETIEHN TPOrHO3HBIX
JHUATIA30HOB JIJISI UCIIOJIb30BAHUSA B OYAYIIUX IPOEKTAX.

HCcKyCCTBEHHBIN HHTE/LVIEKT
JIJIs1I HHTETPHPOBAHHBIX PA0OT IO
KAaIITHTAJIBHOMY PEMOHTY CKBAKHH
Canmnsa Kapauk, Cynpusa I'ynra, Ixkericon Baixian, Schlumberger

Biarogapst NOCJAEAHNUM JOCTUKEHUAM B OOJIACTHU
06pPabOTKU €CTECTBEHHOI'O 3bIKA U MAITUHHOI'O
OOy4YEHU CYLIECTBYET HOTEHIIUAIBHAS BO3MOXHOCTD
06pab0TKH NMH(POPMAIINH, HAKOIJICHHOMH 34 ICCATUICTUS
UCTOPHUH OCBOEHUSA MECTOPOXKAECHUN U PA3JIMYHBIX
NPOU3BOACTBEHHDIX 3AITUCEN. B TaHHOI CTAThE
MIPEIATAETCS NPOLECC AHAIN3A JAHHBIX, UCTIOIb3YIOM I
MCKYCCTBEHHBIN HHTEJUIEKT 11 OOPAOOTKH THICAY
OTYETOB KAIIUTAJIbBHOI'O PEMOHTA CKBA’KHUH ( PyKOMHUCHBIX
U 3JIEKTPOHHBIX), U3BJICYEHHU BAXKHOIM HH(pOPpMALTUIH
U U3Y4YEHUA 3aKOHOMEPHOCTEN IIPONU3BOACTBEHHONU
JIEATENbHOCTU. TAKKE B CTATHE OMUCAHBI ITPOLIECCHI
OOYyYEHU MATUHHOI'O UHTEJJIEKTA KOJIMYECTBEHHON
OIIEHKE 9(P(PEKTUBHOCTU PEMOHTA CKBAKHH, 4 TAKXKE
BBIPAOOTKE ONTHUMAJIbHBIX METOJJOB SKCILTYyaTallu!
MECTOPOXKECHUA. BpIN pa3padoTaHbl OUOIUOTEKHU
06pPabOTKH ECTECTBEHHOI'O A3BIKA /I ITOJTyYEHU U
CTPYKTYPHUPOBAHHUS F'UTA0aTOB MOJIEBBIX TAHHBIX,
BBIABJIEHUS HAUOOJIEE TTOJIE3HBIX HCTOYHHUKOB MH(POPMAIIUN
O PEMOHTE CKBAKWH, TaHHBIX O KPC 1 cronmocTn
NpOoBeAEHU PA6OT U3 HECTPYKTYPUPOBAHHBIX OTYETOB.
CucreMa MaIIMHHOTIO UHTEJIEKTA JJI IPOTHO3UPOBAHU A
HEOOXOAVMMBIX BHU/IOB BHYTPHUCKBAKMHHBIX Pa60T ObLIa
pa3paboTaHa 1 OOy4YEHA HA OCHOBE TEKCTA U3 OTYETOB
KPC. DTa MOAENb OIIPENETAET A3BIKOBYIO KOHCTPYKIIHIO
Y KOHTEKCT OINPEJEIEHHBIX ITOBTOPAIOMINXCA CJIOB,
OTHOCAIINUXCA K TUITY ONEPALIUH (HAIIPHUMED, yCTAHOBKA
HHCTPYMEHTOB MEXAHU3UPOBAHHOI JOOBIYH, PEMOHTHO-
U3OJISILIUOHHBIE PAOOTHI U T. /1.), U KJIACCU(PUITIPYET
OTYETHI COOTBETCTBYIOIUM OOPa30M. BBLIIN ITOCTPOEHBI
CTATUCTUYECKHE MOJIEIIH [T ONIPEJEIEHUSA BO3BPATA
WHBECTUIIMOHHBIX BJIOKEHUI OT IIPOBEAEHUA KAITUTAJIBHOT'O
PEMOHTA CKBA’KUHBI U UX PAHXKHMPOBAHMUA HA OCHOBE
MOBBIIIEHUA YPOBHSA JOOBIYU U YMEHBIIEHUA CPOKA
OKynaeMoCTU. CEroHs CIEIUAINCT HEPTETA30BOMI
OTPAC/IN MOXET TPATUTDb 80% BPEMEHU HA PYYHYIO

along with the range of predictive friction
factors established from 13 wells for the
particular completions operations evaluated
in the Permian and Appalachia plays. It is the
goal of the authors to disseminate technical
information on the methodology and practice
of modeling wells post-job, calibrating
friction factors, and establishing predictive
ranges for successful use in future projects.

Machine Intelligence for
Integrated Workover Operations
Saniya Karnik, Supriya Gupta, Jason Baihly,
Schlumberger

Because of recent advancements in the field
of natural language processing (NLP) and
machine learning, there is potential to ingest
decades of field history and heterogeneous
production records. This paper proposes an
analytics workflow that leverages artificial
intelligence to process thousands of
historical workover reports (handwritten and
electronic), extract important information,
learn patterns in production activity, and
train machines to quantify workover impact
and derive best practices for field operations.
Natural language processing libraries were
developed to ingest and catalog gigabytes
of field data, identify rich sources of
workover information, and extract workover
and cost information from unstructured
reports. A machine learning (ML) model
was developed and trained to predict well
intervention categories based on free text
describing workovers found in reports. This
ML model learnt pattern and context of
repeating words pertaining to a workover
type (e.g. Artificial Lift, Well Integrity, etc.)
and to classify reports accordingly. Statistical
models were built to determine return on
investment from workovers and rank them
based on production improvement and
payout time. Today, 80% of an oilfield expert's
time can be spent manually organizing
data. When processing decades of historical
oilfield production data spread across both
structured (production timeseries) and
unstructured records (e.g., workover reports),
experts often face two major challenges:

1) How to rapidly analyze field data with
thousands of historical records. 2) How to use
the rich historical information to generate
effective insights to optimize production. In
this paper, we analyzed multiple field datasets
in a heterogeneous file environment with

20 different file formats (PDF, Excel, and
other formats), 2,000+ files and production
history spanning 50+ years across and

2000+ producing wells. Libraries were
developed to extract workover files from
complex folder hierarchies through an
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06pabOTKY JaHHBIX. [Tpr 06Pa6OTKE JAHHBIX, COOPAHHBIX
324 JIECATKHU JIET JOOBIYM HEPTHU HA MECTOPOXKIECHUH,
PacCIpe[e/IEHHDIX 110 CTPYKTYPHPOBAHHBIM (11O BDEMEHHOM
MOCJIEJOBATENIBHOCTH) U HECTPYKTYPUPOBAHHBIM
3anucaM (Harpumep, ordeTsl KPC), crienaincTel 4acTo
CTAJIKUBAIOTCS C IBYMSI OCHOBHBIMU ITpOOIEMaMU: 1) Kak
OBICTPO NPOAHATU3UPOBATD JJAHHBIE MECTOPOXKIEHUS C
TBICAYAMU UCTOPHUYECKUX 3AIIHCEN; 2) KAK UCIIOIb30BATh
TAKOM OOIBIIION OO6bEM JAHHBIX AJISI ONTUMHU3AIHNH

Pa6oT. B 1aHHO pab0TE MPOAHATHU3UPOBAHBI HECKOJIBKO
HA0OPOB JAHHBIX [T0 MECTOPOXKIECHUIO U3 PA3ITUYHBIX
UCTOYHMKOB C 20 pa3nu4yHbIMU (pOPMATAMHU (PATIIOB

(PDF, Excel u gpyrue ¢popmarsr), 6onee 2000 ¢paitnos

U UCTOPUEH JOOBIYH, OXBATBIBAIOIICH 6051€ee 50 1eT U
6onee 2000 JOOBIBAIOMUX CKBAXKUH. BbIIN pa3paboTaHbl
OUOINOTEKU /1151 3BIcYeHUs (paitnoB o KPC 13 CII0KHBIX
HEPAPXUI MATIOK C HIOMOIIBIO NHTEJIJIEKTYAIBHOTO
4ABTOMATUYECKOIO MOUCKA. MH(MOPMAIINA U3 OTYETOB

ObLIa U3BJIEYEHA C IOMOIIBIO 6MOINOTEK Python n
TEXHOJIOTMH OIITUYECKOTO PACTIO3HABAHUSA CUMBOJIOB JIJIA
CO3/[JaHUsA OCHOBHOI'O HCTOYHHUKA JAHHBIX C ICTOPUEN
OCBOEHMS, KAITUTAJIBHOI'O PEMOHTA KAXK/JOH CKBAKHUHBI

1 nH(MOPMALIMEN O 3aTpaTax. HelipoceTs 6p11a 0Oy4deHa
MPOTHO3UPOBATH HEOOXOAMMBIE OIIEPAIIUH PEMOHTA
CKBA’KHHBI JIJISI KA2KJIOT'O OTYETA C TOYHOCTBIO >85%.

3areM OO PHBIN HA60OP JAHHBIX ObLJI UCIIOJIb30BAH /IS
aHaan3a onpezenecHHbIX pabot KPC no CKBaKUHAM U
pacJeTa KIIo4eBbIX oKazarenen adpdexrusnoctu (KPI)
JUIA BBIABJIEHHA CKBAXKUH C IIOTEHIIUAJIOM JIJIS ITOBBIIIEHU A
nebuTa. Moaenpb BKIIO4Yaaa B ceOs IBA KOMIIOHEHTA:
KOJIHUYECTBEHHYIO OLIEHKY ITEPCIEKTUB JOOBIYH U PACUET
BO3BPATA MHBECTUIIUM JIJIS PA3JIMYHBIX PEMOHTHBIX
pa6oT. Komnanuu HeTEra3oBOH OTPACIN PACIONATAIOT
OTrPOMHBIMH OO'BEMAMH HECTPYKTYPHPOBAHHBIX

JIAHHBIX U UCTIOIb3YIOT MEHEE 1% N3 HUX JIJIA ITOJTy YEHUA
UHPOPMALIUU O pAOOTE MECTOPOXKACHUS. [IpeICTaBICHHbBIN
pabounii MPOIECC ONMUCHIBAET METOJUKY ITOJIYIEHUA
CTPYKTYPUPOBAHHBIX XU HECTPYKTYPUPOBAHHBIX
JOKYMEHTOB, C60pa MHMOPMALINH, KOJIMYECTBEHHO OLICHKHU
NEPCIEKTUBHOCTH JOOBIYH, AHAIN34 KAIIUTAJIbHBIX 3aTPAT
U BBISIBJIEHUA HAWJIYYIINX CLIEHAPUEB IIPOBEAEHUA PA6OT
KPC ¢ OMOIIBIO aBTOMATU3ALUN. DTOT IPOLIECC IIOMOI'AET
ONTUMH3UPOBATD IUIAH ONEPALIMOHHBIX PACXOA0B, CHU3HUTD
34TPATBl U COKPATHUTD BPEMA IPUHATHA PEIIECHUI.

YcnemrHoe nmepeKkprITHE HHTEPBAJIA
ra30IPOABICHHUH C IIOMOIIBIO TEJICMETPHUHU HA
I'HKT: OIIbIT HCIIOJIh30BAHH A TEXHOJIOTHH
A.Amupos, ®. Xaguamas, BP; [I. lIappa, Baker Hughes; 7K. 3ertHanoB,
A. Kok, Schlumberger

B 2017 ropy B HAKJIOHHO-HAIIPABJICHHOM CKBAKHUHE
B KacrimrickoM Mope 65111 3a(PUKCUPOBAH PE3KUI
POCT ra30BOro (haKkTOpa. B pe3ynbTraTe IPOU30IIIO
CHHKEHUE 1eOUTA HEPTU U HECKOJIBKO Pa3 IPUXOINIOCh
OCTAaHABIUBATb CKBAXKUHY. [TOC/IE TPOBEAEHUS IBYX
KapOTAKHBIX UCCIEIOBAHUH 6BIIO OIPEIe/ICHO, 4TO 76%
ra3a MoCTYyINaJI0 U3 YEThIPEX BEPXHUX NEPPOPATTMOHHBIX
oTBePCTUIL. OCHOBHAA 32/1a494 3AKJIIOYAJIACH B IIPOBEACHUN
IPOLEAYPHI IEPEKPBITH UHTEPBAJIA T'A30IIPOSIBICHU
B /IB4 9TAIIA: 3AKA4YKA [IOJIUMEPA B IVIACT U YCTAHOBKA
MAKEPOB B OO6CATHON KOJIOHHE IUAMETPOM 244 MM
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intelligent automated search. Information
from reports was extracted through Python
libraries and optical character recognition
technology to build master data source
with production history, workover, and

cost information. A neural network model
was trained to predict workover class for
each report with >85% accuracy. The rich
dataset was then used to analyze episodic
workover activity by well and compute key
performance indicators (KPIs) to identify
well candidates for production enhancement.
The building blocks included quantifying
production upside and calculating return
of investment for various workover classes.
O&G companies have vast volumes of
unstructured data and use less than 1% of

it to uncover meaningful insights about
field operations. Our workflow describes
methodology to ingest both structured and
unstructured documents, capture knowledge,
quantify production upside, understand
capital spending, and learn best practices in
workover operations through an automated
process. This process helps optimize
forward operating expense (OPEX) plan
with focus on cost reduction and shortens
turnaround time for decision making.

Successful Gas Shut Off Operation
using a Coiled Tubing Telemetry
System: A Case History
A.Amirov, F. Hadiaman, BP; D. Parra, Baker
Hughes; J. Zeynalov, A. Kok, Schlumberger

In a deviated well in Caspian Sea gas oil
ratio (GOR) increased rapidly in 2017. The
result was an oil rate decline with several
choke backs to manage GOR build-up.

After performing two production-logging
jobs, it was confirm that 76% of the gas
production was coming from four upper
perforations. The main objective was to
perform a Gas Shut off (GSO) treatment
in two stages to reduce gas production

by squeezing polymer into the formation
and setting packers at 59° deviation inside
9-5/8 in. casing for temporarily isolation
of middle and lower production sands.

Fifteen runs were perform with a tube
wire-enabled CT telemetry (CTT) system
which consists of a customized bottomhole
assembly (BHA) that instantaneously
transmits differential pressure, temperature,
depth data to surface through a non-intrusive
tube wire installed inside the CT. For the first
time in the region, a tension, compression
and torque (TCT) sub-assembly was deploy
to control the entire set/retrieve process
with accurate downhole upward/downward
forces. CTT technology was a key element to
successfully set two Thru Tubing Inflatable



IIPU yIJIE HAKJIOHA 59° 111 BDEMEHHOM U30JIALIUU
CPEHETO ¥ HUKHETO IPOAYKTUBHBIX ITPOILJIACTKOB.

Bb110 IpoBeaeHO 15 CIIyCKO-IIOAbEMHBIX OIIEPALIUA
C UCHOJIB30BAHUEM CUCTEMBI TeNIEMETprU Ha THKT
C IPOBOAHBIM KaHAJIOM CBA3U. CUCTEMA COCTOUT U3
CHEUANBHON KOMIIOHOBKH HU32 KOJIOHHBI, MTHOBEHHO
HEPEIAIONIEN JAHHBIE O NIEPEMAJIE AABICHUS, TEMIIEPATYPE
U ITTyOHHE HA IOBEPXHOCTDb YEPE3 KAOEIb, YCTAHOBJICHHBIH
BHyTpH HKT. Bnepsele B JaHHOM PETMOHE /IS YIIPABICHUA
MOPOLECCAMH YCTAHOBKHU M U3BJIEUYCHUS OOOPYJOBAHUA U
TOYHOTO PETYIUPOBAHUS BECA KOJIOHHBI ObLII IPHUMEHEH
OpUOOP JJ11 MOHUTOPUHTA PACTSKEHUSA, CKATUA U
KPYTAIIETO MOMEHTA. IMEHHO 61arofiapsi TAKOU CUCTEME
TEJIEMETPHHU OBbLIA MIPOBEICHA YCIIEITHAA YCTAHOBKA IBYX
HA/lyBAEMBIX U3BIeKaeMbIX NakepoB Ha 'HKT. Onpenenenue
IJIYOUHBI yCTAHOBKU ITPOBOJUIIOCH C TTOMOIIBIO KOPPEALINNA
r1youH 6ammaka HKT cormacHO MOKa3aHUAM JIOKATOPOB
My(pT — Ha 133 M (IO BEPTUKAJIN) U 228 M (110 CTBOJY) BBIIIE
INIYOUHBI yCTAHOBKU. KpOMeE TOTO, BO BpeMs BTOPOU CTaAUH
34Ka4YKHU [TOJIMMEPA OBLIO MOJOOPAHO 6OJIEE TOYHOE BPEMS
CIIMBAHHA HA OCHOBE JJAHHBIX O (PAKTUYECKOI TEMIIEPATYPE
Ha 3200€, 3aPETUCTPUPOBAHHONU CUCTEMOI TEJIEMETPHH.

Ha TpeTbert CTaJuu 3aKa4KH OJIMMEPA PACTBOP ObLI
Pa3MEIIEH TAKXKE HA YIACTKE 0O6CAIHOM KOJIOHHBL, UTO
TIO3BOJIMJIO U30€3KATh BO3MOKHBIX OCJIOKHEHUI B OyIyIIEM.

Ilociie yCremHoro BHEAPEHU A CUCTEMBI U30JIALN
HWHTEPBAJIOB I'A30IPOABIEHU ObLIO 3A(PUKCUPOBAHO
CHM)KEHHE YPOBHA AOOBIYU 1432 ¢ 0,43 10 0,13 MJIH M?/CyTKH,
CHMIKEHHUE I'a30BOr0 (pakTopa ¢ 1958 1o 134 MutH M3 /M?

u yBenuueHue aeéura uegru ¢ 0,22 10 0,96 ThIC. M3/CYyTKH.
[Tocie CHUXKEHUA I'a30BOrO (PAKTOPA KOMITAHUA-OIIEPATOP
HavaJa JoO6bBaTh OT 0,24 10 0,32 THIC. M /CyTKU

U3 IPYTUX CKBAXKUH, KOTOPBIE ObLIU OCTAHOBJICHBI

M3-32 BBICOKOT'O T'430BOI'O (DAKTOPA.

Cucrema tenemerpun Ha THKT 1 Moy usmepeHus
PACTSIKEHNH, CKATUN U KPYTAILLLEIO MOMEHTA JJI
MOHMTOPHHI'A COCTOSIHUS HU34 KOJIOHHBI B PEXKHME
PEAIBHOIO BPEMEHU MOATBEPUIA CBOIO HOBU3HY U
3(pPEKTUBHOCTD JIJIS1 yCTAHOBKH JIBYX HA/IYBAEMBIX
U3BJIEKAEMBIX [TAKEPOB, IOJOOPA BDEMEHU CITUBAHUSA
MOJIMMEPHOI'O PACTBOPA, ETO TOYHOT'O PA3MEIIECHUA B
LEJIEBBIX MHTEPBAJIAX U IOCJIEAYIOMIETO U3BJICUEHU A
MAKEPOB, YTO B KOHEYHOM UTOI'€ OOECTIIEYUTIO
3HAYUTEJIBHOE COKPAILEHUE 32TPAT JJIA OIIEPATOPA.

Cexnusa 3. PABPABOTKA H OKCIUIYATAIIU A
THBKUX TPYB, TEXHUYECKHE PEINIEHU A

IlepBBI¥ B MUPE OIIBIT IPHUMEHEHHU A
KAapOoOTaKHOI'O TPAKTOPA MAJIOI'O
auamerpa Ha KoamoHnHe THKT
Jlopu C. DyTH, XyceriH A. Caitya, AOxyna3su3s A. Anb-AHHU3H,
Saudi Aramco; Hopmau b. Myp, Kapoa Koppeiis, WWT International
Engineering Services

MOHUTOPUHT NAPAMETPOB ILJIACTA U NTOKA3aTeNeHd T06bIYn
ABJIIETCS BAXKHEUIITMM KOMIIOHEHTOM 3(D(PEKTUBHOM
IKCILTYATALIUN MECTOPOXKJEHUA. [Ipy NPOBEAECHUU
KapOTa>ka B OTKPBITOM CTBOJIE TOPU3OHTAJIbHBIX
CKBaKMH C OOJIBIIUM OTXOJOM OT BEPTUKAJIN BOZHUKAIOT
CEPBE3HBIE OCTIOXKHEHUS. [TpU TAKOI JIMHE CKBAXKUHEI
MPOBEJEHUE KAPOTAKA B OOCA)KEHHON YACTH CTBOJIA yKE

Retrievable Packers (TTIRP) by doing
casing collar locator (CCL) correlations at
tubing end which was 133 m and 228 m
(MD) shallower from setting depths. In
addition, during second GSO operation,
polymer crosslink time was modify based
on actual bottomhole temperature recorded
with CTT system. Finally, during third
GSO treatment placement was improve
spotting more GSO system in casing
section avoiding further treatments.

After successful placement of the GSO
system, a drop from 15.5 to 4.5 MMscf/day
in gas production was observed along
with GOR reduction from 11,000 to 750
MMscf/bbl and oil rate increment from
1.4 to 6.04 Mbpd. Furthermore, after gas
reduction operator was able to produce
between 1.5 to 2.0 Mbpd from other
wells that were choke back based on
gas handling capabilities limitations

The novelty of using the CTT system and
TCT sub-assembly for real-time monitoring
of BHA data was proven for not only
positioning two TTIRP, modifying polymers
crosslink design, placing polymer precisely
across target intervals and retrieve two
TTIRP that at the end provide direct and
positive financial impact for the operator.

Session 3. COILED TUBING
AND PIPE DEVELOPMENT,
APPLICATIONS, AND SOLUTIONS

First Worldwide Slim Coiled
Tubing Logging Tractor Deployment
Laurie S. Duthie, Hussain A. Saiood, Abdulaziz A.
Al-Anizi, Saudi Aramco; Norman B. Moore, Carol
Correia, WWT International Engineering Services

Successful reservoir surveillance and
production monitoring is a key component
for effectively managing any field production
strategy. For production logging in openhole
horizontal extended reach wells (ERWs), the
challenges are formidable and extensive;
logging these extreme lengths in a cased
hole would be difficult enough, but are
considerably exaggerated in the openhole
condition. A coiled tubing (CT) logging
run in open hole must also contend with
increased frictional forces, high dogleg
severity, a quicker onset of helical buckling
and early lockup. The challenge to effectively
log these ERWs is further complicated
by constraints in the completion where
electrical submersible pumps (ESPs) are
installed including a 2.4" bypass section.

Although hydraulically powered
coiled tubing tractors already existed, a
slim CT tractor with real-time logging
capabilities was not available in the
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TEXHOJIOI'MU

SIBJISIETCA JOCTATOYHO CJIOKHBIM IIPOLIECCOM, 4 B yCIIOBUAX
OTKPBITOI'O CTBOJIA CJIOKHOCTD 3HAYUTEIBHO BO3PACTACT.
ITpu cnycke 'HKT B OTKPBITOM CTBOJIE BO3HUKAIOT
TAKHE OCJIOKHEHU A, KAK IIOBBIIICHHOE TPEHUE, BBICOKAS
CTEINEHb UCKPHUBJIEHUA CTBOJIA, BAHTOBOE U3THOAHUE
KOJIOHHBI U HEITPOXO/J UHCTPYMEHTA B CKBAJKUHE.
[TposeaeHue 3PHEKTUBHOTO KAPOTAKA B OTKPBITOM
CTBOJIE B TAKUX CKBAKMHAX EIIIE OOBIIE YCIOXKHACTCS
HAJIMYUEM CYKEHUH B KOMIIOHOBKAX 3dKAHYHBAHUS, B
KOTOPBIX YCTAHABIUBAIOTCS AEKTPOLIEHTPOOEIKHBIE
HACOCBI C GaANITACHOM CUCTEMOM TUaMeTPOM 61 MM.
CKBaXHMHHBIE TPAKTOPBI C TUIPABINYECKUM IIPUBOJOM
Y2KE IIPEACTABJIEHDI HA PBIHKE, OJHAKO TPAKTOPA MaJIOTO
auaMmeTpa, cryckaemoro Ha 'HKT, ¢ BO3MOXXHOCTBIO
MOHHUTOPHHI'A B PEKUME PEAJIbHOI'O BDEMEHHU HA PBIHKE HE
OBLI0. B mapTHEPCTBE C MPOU3BOAUTENIEM KONTIOOMHI'OBBIX
BHYTPHCKBAXKUHHBIX TPAKTOPOB ObLIA PA3PA00TAHA U
M3TOTOBJIEHA MOJIEJIb TPAKTOPA MAJIOT'O IMAMETPA, CHOCOOHAS
poctasuTb 'HKT Ha HEO6XOAMMYIO INTYyOUHY. TpakTOp
ABJIAETCS OJHOCTBIO T'H/IPABIMYECKUM O€3 UCTIOIb30BAHUA
NEKTPUYECKOM SHEPIUH, UTO OOECIIEYUBAET HEIPEPHIBHYIO
PETUCTPALUIO TAPAMETPOB BO BPEMA CITYCKA. CKBA’KMHHBI
TPAKTOP IPUBOAUTCA B ACHUCTBUE AUDPEPEHITNATBHBIM
JlaBjIcHUEM MKy KOIOHHOM THKT U CTBOJIOM CKBaKUHBI U
YIPABJIAETCA PETYIUPOBAHNEM PACXOAA HACOCA HA YCTHE.
TpakTop pa3padoTaH I HOBBIIEHUA 3(P(PEKTUBHOCTHA
KapOTa’ka B OTKPBITOM CTBOJIE TOPU3OHTAIbHBIX CKBAXKHH.
[lepe noneBo paboOTOM TPAKTOP NPOUIES MHOXECTBO
3aBOJCKMX HUCIIbITAHUH. Ha CKBaXKMHE IIPOU3BEIU MOHTAXK
TPAKTOPA C IPHUOOPOM JIJIs1 IKCILIYATALUOHHOT'O KAPOTAXKA U
HAYAJIM CIYCK B CKBAKMUHY. AKTUBALIHIO TPAKTOPA IIPOU3BEIN
nocue nepsoro npuxsara F’HKT. B pesynprare TpakTrop
npomiest 6onee 90% OTKPBITOIO YYaCTKA CTBOJIA CKBAXKUHBI,
cozpasas TArosoe ycuire 1450 kr. KapoTax B peajibHOM
BPEMEHM ITPOBOIUJICA IO XOAY JBUKEHUA TPAKTOPA C
MOMEHTA €T'0 AKTUBALUHN. /11 CHATUA TPOPUIA IIPUTOKA
U3 LIE€JIEBBIX UHTEPBAJIOB UCCIIENOBAHUS ObLIM IIPOBEAECHDI
K4K B pabOTAIOUIEH, TAK U OCTAHOBJICHHOM CKBAXKUHE.
HccneroBaHu B PEKUME PEATIBHOTO BPEMEHH C IIOMOIIIBIO
TPAKTOPA NO3BOIAIOT COKPATUTD 3aTPATHI HA JIOTUCTUKY
Y MTHOBEHHO IIPHUHATD PEMIEHUA O HEOOXOJUMOCTHU
ITOBTOPHBIX ONEPALINH JIJIS TOBBIIIEHU A KAYECTBA JAHHBIX.
HOBBIV CKBA)KUHHBIN TPAKTOP MaJIOI'O JUAMETPA —
CaMBII KOMITAKTHBINM B MUPE U IIEPBLIX B CBOEM POJE
CKBAXKUHHBIN TPAKTOP, HO3BOJIAIOIINI IIPOBOJAUTD
KaPOTAXKHBIE PA6OTHI B TOPU30OHTAIBHBIX CKBAXKUHAX
C IIPOTSI>KEHHBIM OTKPBITBIM CTBOJIOM. BO3MOXXHOCTD
YCIIEIIHOI'O IPOBEACHU S I'€OPUZUUECKUX UCCIIEAOBAHUI
B CKBAXKMHAX C 6OIBIINM OTXOAO0OM OT BEPTUKAJIN HEJIb35
HEOOLIEHUBATL. MOAETUPOBAHME IIJIACTA U T'€0JIOTO-
TEXHUYECKUE MEPOIIPUATHSA MOTYT ObITh 3P (PEKTUBHBI
TOJIBKO IIPH BBICOKOM Ka4€CTBE UMEIOIIXCS JJAHHBIX.
[IpenmMyiecTBa OypeHNA CKBAXXUH C OOJILIIUM OTXOAO0OM
OT BEPTHUKAJIU: YBEJIUYCHUE IIIOM AN KOHTAKTA C
IPOAYKTHUBHBIM I1IJIACTOM, COKPAIICHUE IO AN PaboT
HA [IOBEPXHOCTH M MEHBIIIEE KOJIMYECTBO IIPOOYPEHHBIX
CKBaKMH. DTU IPEUMYIIECTBA MOI'YT OBITh IIOTEPSIHBI,
€c/u He 6yeT obecrnedeH 3(PPEKTUBHBIN MOHUTOPUHT
[IAPAMETPOB IIACTA. YTOOBI MAKCUMAJIBHO HUCIIOJIb30BATh
IIPEUMYIECTBA TOPU3OHTAIBHBIX CKBAXXUH, HEOOXOIMMO
IOCTOAHHO Pa3pabaTeIBATh KPEATUBHBIEC TEXHUYECKUE
PELIEHUI U MHHOBALIMOHHbBIE KOHCTPYKLIUHU.
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market. In partnership with a specialist
CT tractor manufacturer, a slim logging
CT tractor was designed and built to meet
the exceptional demands to pull the

CT to target depth. The tractor is 100%
hydraulically powered, with no electrical
power allowing for uninterrupted logging
during tractoring. The tractor is powered
by the differential pressure from the bore
of the CT to the wellbore, and is operated
by a pre-set pump rate from surface.

Developed to improve the low coverage
in open hole ERW logging jobs, the tractor
underwent extensive factory testing before
being deployed to the field. The tractor was
rigged up on location with the production
logging tool and ran in hole. Once the coil
tubing locked up, the tractor was activated
and pulled the coil to cover over 90% of the
open hole section delivering a pulling force
of up to 3,200 Ib. Real-time production
logging was conducted simultaneously
with the tractor activated, flowing
and shut-in passes were completed to
successfully capture the zonal inflow
profile. Real-time logging with the
tractor is logistically efficient and allows
instantaneous decision making to repeat
passes for improved data quality.

The new slim logging tractor is the world's
slimmest most compact, and the first of its
kind CT tractor that enables production
logging operations in horizontal extended
reach open hole wells. The ability to
successfully log these extended reach wells
cannot be understated, reservoir simulations
and management decisions can only as
good as the quality of data available. Some
of the advantages of drilling extended reach
wells such as increased reservoir contact,
reduced footprint and less wells drilled will
be lost if sufficient reservoir surveillance
cannot be achieved. To maximize the
benefits of ERWs, creative solutions and
innovative designs must continually be
developed to push the boundaries further.

Advanced Intervention
Technology Platform Provides
Increased Capability Enabling
Efficient High-Volume Wellbore
Cleanout Solutions on Electric Line
Masa Brankovic, Stuart William Murchie,
0Odd Einar Magnussen, Espen Osaland, Altus
Intervention; Niels Erik Serensen, Lars Harsaker,
Equinor

Electric line deployed well intervention
technologies are continuing to grow
in use and relevance, this is due to the
value provided by a highly efficient
and effective means of intervention. It



IlepenoBasa TEXHOJIOIHYIECKASA IIJIaT(I)OpMa AJISA
3(ddeKTHBHON MPOMBIBKH CTBOJIA CKBAKHHBI B
OOIBIINX O0bEMAX HA JICEKTPUIECKOM Kadere
Mama Bpaukosud, CrroapT Yuabam Mepau, Oan DiiHap Maraycces,
AcneH Ocanxaug, Altus Intervention; Hunsc dpuk CépeHceH,

JIapc Xopcakep, Equinor

TexHOIOrnM BHYTPHUCKBAKMHHBIX PA6OT C
UCIIOJIb30BAHUEM NIEKTPUYECKUX KAOEJIEI CTAHOBATCS
BCE O0JIEE AKTYAIBHBIMU U PACIPOCTPAHEHHBIMU,
TOCKOJIBKY SIBJISIIOTCS BBICOKO(P(PEKTUBHBIM METOIOM
nposefeHrs paboT. OHU He TPEOYIOT OOJBIINX 3aTPAT HA

060PYAOBAHUE, CIIELTUATIICTOB U JJOCTABKY MATEPHAJIOB, JIETKO
KOHTPOJIMPYEMBL, OOECIIEYNBAIOT TOYHOE BBIIOJIHEHUE PAOOT

B CKBaKHHE. TakKke paboThI HA KA6€JI€ MEHEE ATPECCUBHBI
O BO3ICUCTBUIO HA CTBOJI CKBAKMHBIL, PO yKTUBHBIH

TOPU30HT U OKPY’KAIOIIYIO Cpejty. Baarogapst 3TuM BasKHbBIMHU
XAPAKTEPHUCTHUKAM CUCTEMBI C TPUMEHECHUEM JIEKTPUUECKOTO

Ka0eJIsl CTAHOBATCA NIPEATIOYTHTENIBHBIM BEIOOPOM
3aK434YMKOB /711 MHOTUX BHJIOB PA0OT, KaK, HAIIPUMED,
3aKaHYMBAHHUE HOBOI CKBA’KHMHBI, BOCCTAHOBJICHHE
WJIA PEMOHT PAaHEE SKCILUIYATUPYEMOM CKBA’KUHBI
WU TTYIIEHUE U JTUKBUIALUA. [IpEeIIOYTUTEIBHOCTD
BBIOOPA 3TUX TEXHOJIOTUI TAKKE OTMEUAETCA CPENU TEX
34K434YHKOB, KOTOPBIE CTPEMATCSA PACITUPUTD T'PAHULIBI UX
MNPUMEHEHUS, YTOOBI UCIIOIb30BATh UX IPEUMYIIECTBA B
00J1e€€ MUPOKOM INANTA30HE BHYTPUCKBAKUHHBIX PA0OOT.
3a4acTyIo paboThI HA KA6€JIE€ IPOBOASTCS A5
BBIIIOJTHEHU A IIPOCTBIX 32/a4: HAIIPHUMED, IPOMBIBKA
OT LIIJIAM4 B HEOOIBIINX 0ObEMAX, (PPEZEPOBAHUE
HEOOJIBIINX JETAIEU U YIIPABJIEHUE NUHCTPYMEHTOM C
HEOOJIBIIUMU HArPy3KaMU. OHAKO IO MEPE Pa3paboTKU
TEXHOJOIMYECKUX IUIAT(POPM C IEPETOBBIM OOOPYIOBAHUEM
NEKTPUYECKUN KA6Eb HAYAJIN IPUMEHATD JJI1 PA0OT,

KOTOPBIE PAHEE CYUTAIUCH O0JIe€ CIOKHBIMH, — ¢ THKT ninu ¢

OypunbHbIMU TPyOaMu. Certuac 6marogaps apOEKTUBHOCTY,
TOYHOCTH ¥ KOMITAKTHOCTH Pa0OThI HA KA0eJI€ HAYaJIN
MPOBOAUTBCA IS PEMIEHN OOJIEE CIOKHBIX 32/5a4.

OTHOCHUTEIBHO HEJJABHO HA HOPBEKCKOM
KOHTHHEHTAJIBHOM IIeIb(e 6bIN IPOBE/ECHBI 1BE
PaboThI HA Ka6eJI€ IIO IIPOMBIBKE CTBOJIA CKBAXKUHBI
C 60IBIINM KOJIMYECTBOM IJIaMa. Pe3ynbraTel paboT
PACKPBIBAIOT IIPEUMYILECTBA ITOU IEPETOBOI
TEXHOJIOI'MYECKON IIAT(POPMBI, MOKAZBIBAIOT
BO3MOKHOCTb MACIITA0OUPOBAHUA TEXHOJIOTUH U
OpPOCAIOT BBI3OB TPAJAUIIUOHHBIM IIPEACTABIEHHUAM O
BO3MOKHOCTSX Pa6OT HA 3JIEKTPUYECKOM KabeJie.

B nepBoii paboTe B KOMIIOHOBKE 3aKAHYMBAHUS C
OOJIBIINM IMAMETPOM OOPA30BAJICI OOIBIION OO'BEM IIECKA,
YTO HE ITO3BOJIUJIO BBIIIOJIHUTB HEOOXOAMBIE PA6OTHI
I10 JIMKBUJAIIMU CKBA’KUHBI C yCTAHOBKOM ITPOOKU. BO
BTOPOM paboTe HA 6ONBIICH YACTH CTBOJIA CKBA’KHUHBI
06pPa30BATTUCH OTIIOKEHUS CY/IbdaTa 6apust (BaSO,), uro
3aTPYAHAIO JOCTYII K CKBAXKHUHE 1711 IPOBEJICHUS pa6OT
MO 3aMEHE a3 THOrO KIanaHa. B 060ux ciayyaax
MOCTABJIEHHBIE 327Ja4YU OBbLIN PEMIEHBI C TIOMOIIBIO PA6OT
Ha KabeJie. DTO CTAJIO BO3MOXHBIM O1arOAapsi HOBLIIIEHHUIO
IPOU3BOAUTEIBHOCTH, TH(POPMALIUU O COCTOSIHUH CTBOJIA
CKBAXXUHBI M KOHTPOJIIO B PEKUME PEATIBHOI'O BPEMEHMU,
4TO OOECIEYUBATIOCH NEPEAOBOI TEXHOIOTUYECKOU
12TOPMOH JIJ1s1 IPOBEJICHM S pA0OT Ha Kabese. 3aKa34MK
UCKAJI OJHOI'O HOAPSAYNKA HA OO€ 3TU PAOOTHI, IOITOMY

is light on equipment, personnel and
logistics, is controlled and precise in its
in-well execution, and is less obtrusive
to the wellbore, the reservoir and the
environment. These valuable characteristics
are making electric line deployed solutions
the preferred choice of customers for
many interventions, whether that be for
addressing new well completion, old
well rejuvenation or repair, or eventual
plug and abandon (P&A) operational
scope. Preference is also increasing with
those customers who are keen to push
the boundaries of these technologies to
leverage their beneficial impact across a
broader range of intervention operations.
Often, the tasks or workscope assigned
to electric line deployed intervention
technologies are reserved for what would be
considered the lighter end of the spectrum,
for example, low volume debris cleanout,
small component milling and low force
tool manipulation. However, as full system-
based intervention technology platforms
are developed, incorporating advanced
interconnected technology components,
the magnitude of what can be achieved has
expanded electric line intervention solutions
into the realms of work scope previously
reserved for heavier methods, like coiled
tubing or drill pipe based. That, coupled
with the efficient and precise execution and
inherently light footprint that electric line
deployed intervention brings, is adding to
the increased interest in expanding its use.
Two recent electric line deployed wellbore
cleanout operations carried out on the
Norwegian Continental Shelf involving
high volumes of debris demonstrate the
advantages this advanced intervention
technology platform has enabled, the
scalability of its performance, and why it is
challenging the traditional thinking and

perception of what is possible on electric line.

In the case operation 1, extensive volumes
of produced sand had accumulated in a
large mono-bore completion preventing
the execution of a required P&A operation.
In case operation 2, the well had significant
Barium Sulphate (BaSO,) scale deposits
over much of its length, which prevented
well access for a required gas lift valve (GLV)
change out. In both these cases, efficient and
effective electric line deployed remediation
was possible due to the increased
performance, in-well task visibility and real-
time task control provided by the advanced
electric line intervention technology
platform that was utilised. Attempting both
these cases was strongly encouraged by the
customet, leading a one team approach.

For case operation 1, high speed tractor
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Ha/I KQKJIOHN OIlepariuent paboTana oJjHa KOMaH/4.

Ha nepBoii CKBaskKMHE OBLIO BBIITOJIHEHO HECKOJIBKO CITYCKO-
HOJ'bEMHBIX ONIEPAIINH, ObLIA JOCTUTHYTA BBICOKASI CKOPOCTh
TPpaKTOpa — 60s1ee 26 MECTPOB B MUHYTY. KOHTPOIBHO-
U3MEPUTEIBHBIE IPHUOOPHI B PEXKHUME PEAJIBHOI'O BDEMEHU
TIOKA3BbIBAJIN 3ATTIO/THCHHOCTD ITPUCMHBIX KAMCD, obecrneuynBast
MHUHHUMAJIbBHOC BPEMA HAXOXKJICHW A HA O[[HOﬁ I‘IIY6I/IHC BO
BpeMs c60pa. Ha Bcex CIyCKO-TIOITbEMHBIX ONIEPAITUSIX, KDOME
OJTHOM, 6bIH IOCTUTHYTHI 100%-€ MOKa3aTEIU U3BJICUCHUS,
MIPU 3TOM OBLIO CO6paHO 1400 TUTPOB MECUYAHBIX YACTHUIL,
4TO IO3BOJIMJIO OYUCTUTD 280 METPOB CTBOJIA CKBAXKUHBI,

B CPEAHEM CKOPOCTb OYUCTKHU COCTABMIA 140 TUTPOB

32 24 yaca. B xozie paboTsl Ha BTOPOH CKBAKMHE OBLIO
pa3bypeHo 6oiee 2000 METPOB TBEP/IBIX OTIIOKECHUH

IIPU CKOPOCTH IIPOXOAKU B CpeaHeM 44 M/49acC, 9TO
TIO3BOJINJIO BOCCTAHOBUTD JOCTYII AJIAA IIPOBCACHU S
HEOOXOAMMBIX Pa60T HA Ka6€Ie U NOCIEAYIOICH

3aMEHBI HETEPMETHUYHOT'O I'A3/IM(PTHOT'O KJIAMTAHA JIJIS1
BOCCTAHOBJICHU S IEJIOCTHOCTH CKBAKUHBL B pesynprare
CKBA’KMHA ObLJIA CHOBA 3AIyIIEHA B AKCIIyaTAIIHIO. B o6oux
CIIy4asax 6bUIN JOCTUTHYTHI PEKOPJHBIE 3HAYEHUSA TTO OOBEMY
YAAJICHHOT'O NJIaMa U I‘IIY6I/IH€ MHTCPBAJIOB, OYUINCHHBIX

C ITIOMOUIBIO BBICOKOTEXHOJIOTUYHOM IIJIAT(POPMBIL.

OnrumMu3anusa KOHCTPYKITHHA
TUAPABIHYECKOI'O arHTATOPA JJIA IIPUMEHEHH A B
CKBAaKHHAX C 6OJILII.[I/IM OTXOJAOM OT BEPTHKATH
XyceriH Caiyx, Jopu JyTH, Saudi Aramco; Axmes ATbOaKIIH,
Myxammang Axcan, NOV

Ilo Mepe yBETUYEHM S JVIMHBI TOPU30OHTAIBHBIX
CKBa’KMH BO3MOKHOCTEU KOJITIOOMHTA IO IPOBEJECHUIO
BHYTPHCKBAXKUHHBIX PA0OT CTAHOBUTCS HEJJOCTATOYHO,
4TO TPEOYET BHEAPEHUS HOBBIX TEXHOJIOTUHI. O6BIYHO HA
pa6orax ¢ THKT ucnonbs3yeTcss HpOrpaMMHOE OO6ECTIEYEHNE
JULS MOZETTUPOBAHHUS TPYOBI U OIITUMH3AIUU PA3MEPa U BECA
TPYOBI 151 JOCTUKEHHU TPEOYEeMOI INTyOHUHEL [Toce BEIoopa
noaxopsero pazmepa 'HKT cienyommum 1 Haubosee
BAXKHBIM (DAKTOPOM, KOTOPBII HEOOXOAUMO YYUTHIBATD
PU JOCTUKEHUH 32004, ABJISAIOTCS CHUJIBI CONPOTUBICHUSA
u TpeHus Mexay 'HKT 1 CTBOJIOM CKBaKHHBL.
VMEHBIIEHHUE TPEHUS U KOMIIEHCALTUS IPOJOIBHOTO
M3TN0A 3HAYUTEJIBHO YBEJINYAT [NTYOUHY JJOXOXK/ICHUS
KOJIOHHBL JIJIs1 pEIICHU S 3TOU 33/1a491 ObLIIO PA3paAbOTAHO
HECKOJIBKO BEPCUI MHCTPYMEHTA JJI TEHEPALTUH
WMITYJIBCOB JABJIEHUSI B KOMIIOHOBKE HM3a KOJTOHHBI THKT.

OTH UHCTPYMEHTBI CO3/1AI0T BUOPAITUH UJIU UMITYJIbChI
JIaBJIEHM S, KOTOPBIE MTO3BOJIAIOT 3AMEJJINTD CITUPAJIBHOE
ckpyumnsanue 'HKT. Takue HHCTPYMEHTEI 4aCTO
BKJIIOYAIOTCSI B KOMIIOHOBKY HH32 KOJIOHHBL. OJTHAKO Y
CYLIECTBYIOIINX AT UTATOPOB €CTh TEXHOJIOTMYECKHE
OrpaHHUYEHUA IPUMEHEHUS. B CTaThe IPEACTABIEHA
HOBAs Pa3pPad0TKA 'U/IPABINYECKOTO ATUTATOPA JIIA
yBenu4deHus AJIUHbL IPoxoAaKH THKT. AruTaTop HENPEPHIBHO
T€HEPUPYET UMITYJIbCHI IABJIEHH A 11O BCEU JUTMHE TPYOBL.
Cucrema 06€CednBaET CHUYKEHUE CTATUYECKOTO TPEHUSA
U IIPEO6PABYET ETO B JUHAMHYECKOE, HAITPABIEHHOE
o THKT. HenpepbIBHOE CO34aHUE THIPABINYECKUX
BHOPALIMU NIPEJOTBPAIIAET CIIUPAIBHOE CKPYYUBAHUE
I'HKT u TakuM 06pa30M YMEHBIIAET KOJTUYECTBO
ToueK KoHTakTa 'HKT co cTeHKaMH CKBA’KUHBI, YTO
MPUBOJUT K CHHMKEHUIO CUJI CONTPOTHUBIIEHUS.
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conveyance speeds of over 26 meters/
minute were achieved on this multi-run
operation. Instrumentation provided real-
time indication of collection chambers being
full, ensuring minimal time on depth during
collection. Consistent high volume recovery
rates of 100% were achieved on all but one of
the collection runs, with a total of 1400 liters
of sand debris being collected, clearing

280 meters of wellbore, at an average of

140 liters per 24 hours. For case operation 2,
over 2000 meters of hard scale was milled, at
a rate of penetration (ROP) of 44 meters/hour,
on average, re-establishing access for required
electric line intervention runs and the
subsequent change out of the leaking GLV to
restore the integrity of the well, enabling it to
be put back on line and resume production.
Record breaking achievements regarding the
volume of debris removed and depth intervals
cleaned via the intervention technology
platform were made in both cases.

Design Optimization for
Hydraulically Driven Agitation
Tool in Extended Coiled
Tubing Reach Application
Hussain Saiood, Laurie Duthie, Saudi Aramco;
Ahmed Albaqshi, Muhammad Ahsan, NOV

As the boundaries are pushed with
increased length of horizontal wells, coiled
tubing (CT) well intervention capabilities are
challenged requiring new technologies to
expand existing capabilities. When utilizing
coiled tubing, standard best practice is to first
utilize CT modeling software to optimize CT
size and weight for maximum reach. After
choosing the right CT size, the next and
most critical factor to address in extending
the reach is, drag and frictional forces
between the CT and the wellbore. Reducing
friction and delaying helical buckling will
significantly increase the reach. Several
versions have been created utilizing various
pressure pulse tools in the CT bottom hole
assemble (BHA) to accomplish this task.

These tools work by creating vibration or
pressure pulses that allow for a delay in the
onset of the helical buckling of CT and are
widely utilized and accepted as solutions.
However, existing agitation tool limitations
have been reached. A newly designed and
developed, hydraulically driven agitation
tool (HDAT) to extend CT reach delivers
continuous frequency pressure waves along
the entire length of the CT. The HDAT
provides a reduction in static friction and
converts that to a dynamic friction form
along the CT string. The continuous hydraulic
agitation reduces the onset of helical
buckling and thus reduces CT helical contact
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Pa3paboTka, NPOEKTUPOBAHUE U TAOOPATOPHBIE
UCIBITAHUSA TUAPABIAYECKOTO aTUTATOPA IPOILIN YEPE3
HECKOJIBKO 3TAIOB, B PE3YIBTATE YETO OBLIO CO3LAHO
TPU NOKOJIEHUS 3TOT'O UHCTPYMEHTA, IPUYEM KaXK/1as
BEPCH 006/13/1aJ1a YIYUIIEHHBIMH XAPAKTEPUCTUKAMHU.
[TocneiHEE MOKOJIICHUE ATUTATOPA ObLIIO PA3pab0TAHO
JUIS UCTIOI30OBAHHU S HA OITUMAJIBHBIX PA0OOYHUX YACTOTAX
U CO3/IaHUSI BUOPAIINH, ICHCTBYIONUX HA HAUOOJIECE
JUIMHHBIN y4aCcTOK KONOHHBI 'HKT. Viryumenue pabodnx
XaPAKTEPUCTUK HOBOI'O NTOKOJIEHHUS ATUTATOPA OBLIIO
JOCTUTHYTO IMOCJIE MACIITAOHBIX JIAOOPATOPHBIX U MOJIEBBIX
HCIIBITAHUH C IIPOXOIKOM ITTyOUHBL 7460 M B CKBAKHUHE C
T'OPU30HTAIIBHBIM OTKPBITBIM CTBOJIOM AJIUHOI 1400 M.

HOBBIY THJIPABIMYECKHH ATUTATOP OBLI JOPAOOTAH C
LEJIBIO MOBBIIEHUSA TPONU3BOJUTEIBbHOCTU U HAJIEXKHOCTH
JUISA IPOBEEHUA 3(PPEKTUBHOIM KUCIOTHON OOPAOOTKHU
MO/ JABJIEHUEM HUKE JABJICHUSA THIPOPA3PbIBA. OIBIT,
MOJIYYEHHBIN ITPU UCMIOJIb30BAHUH NPEABIIYIITIX
BEPCUI MHCTPYMEHTA, ObI IPOAHATU3UPOBAH, U
HOBAs1 BEPCUA MTO3BOJINIA YBEIMYUTD TPOXOAKY THKT
B CAMBIX CJIOXKHBIX TOPU30HTAJIBHBIX CKBAKMHAX.

BprHI/IC HA JEIPECCHH C HCITIOIB30BAHHUEM
KOJITEFOOHHTIA: pa60Ta HA CEBCPHOM CKJIOHE
AJISICKH, ITIOKA3bIBAIOIIAA IIPECHUMYIICCTBA
6ypeHn;I IIpHMOJIPIHCfIHOI‘O CTBOJIA CKBAKHHBI
AHTOHHN MHIIEBCKH, AfaM MuieBcKH, Puaapy CruBeHc, MaTreo
N:xemuabauu, AnTech Ltd

Ha ceBepHOM CKJIOHE AJISICKU OBLJIO HEOOXOJUMO
OpPOOYPUTD 5 CKBA’KHUH C IIOMOIIBIO KOITIOOMHI'OBOH
YCTAHOBKH JIJIS1 HAKJIOHHO-HATIPABJIEHHOT'O OYPEHUSL.
OCOBGEHHOCTB 3TUX CKBAXKUH 3aKJII0YAJIACH B TOM, UTO
TpebyeMast AJIUHA GOKOBBIX CTBOJIOB JIOJIKHA ObL/IA COCTABIATD
He MeHee 1800 M Ha HEGOJIBIION INTyOHHE. DTO IOYTH B
JIBA Pa3a 6OJIBIIIE, YEM JINIMHA TOPU3OHTAJIBHBIX YYACTKOB,
KOTOPBIE OOBIYHO OYPSITCS HA HOIBIINX ITTyOHHAX. Heb6obIas
DTYOGMHA O3HAYAJI4, YTO B 2 U3 5 CKBAXKHH OBbLIIO HEOOXOITMMO
BBIIIOJTHUTD BBIPE3KY OKHA YEPE3 3 00CATHBIE KOTTOHHBL.
Takas pa®OTa BBIIIOIHANIACH BIIEPBEIE. [Tocie 6ypeHus B
CKBaKMHBI INIAHUPOBAJIOCh CIYCTUTDb NEP(HOPUPOBAHHBIN
xBOCTOBUK HA THKT. /1711 3TOr0 TpEOGOBAJICH OUEHD [NIAAKHUH
U NPAMOJIMHEHHBIH CTBOJI CKBA>KUHBI, YTOOBI XBOCTOBUK
MOZKHO OBLJIO CITYCTUTD JIO 32001 6GOKOBOI'O CTBOJIA.

J7151 yBETMYEHU A TPOXOJKUA B OOKOBOM CTBOJIE
PacCMaTPUBAINUCh PA3JIMYHBIE METO/bI, BKIIOYAs CITYCK
UHCTPYMEHTA JIJIs1 pAOOT B CKBAXKMHAX C OOIBIINM
OTXOZIOM OT BEPTUKAJIN, UCTIOJIb30BAHHUE TOHU3UTEIIS
TpeHus, ypenndenue nuamerpa 'HKT u ncrionszoBanme
KOMIIOHOBKH HU34 KOJIOHHBL, KOTOPAs CIIOCOOHA
obecrnedynTb OypEHUE MO IPAMOU TPAEKTOPUN. Bee aTn
BAPHUAHTBI OBUIHA IPOCYUTAHBI C IOMOIIBIO IIPOTrPAMMHOTO
obecnieueHus Ay pacueTa Harpy3ok Ha T'HKT, u 6p11a
MIPOBE/ICHA OIICHKA UX OTHOCUTENBHOMN 3(P(PEKTUBHOCTHU.

B pesynbrare paboThl 10 OYPEHUIO ObLIHN BBIIIOJIHEHDI
C IIPEBBIIEHUEM ITIOCTABJIEHHBIX LIEJIEH. DTOT IIPOEKT
MO3BOJINJI OOECTIEYUTD PEKOPAHYIO AJTUHY OOKOBBIX
CTBOJIOB, PEKOPIHYIO JJIMHY XBOCTOBHKA, CITYIIIEHHOI'O Ha
I'HKT 32 OJHY CITYCKO-IIOZYbEMHYIO OIIEPALUIO, U BBIPE3KY
OKHA4 B TpeX 06CaIHBIX TPy6ax. JlaHHBIE, TOJIyYECHHbBIC
B XO/I€ PabOT, MOT'YT ObITh UCIIOJIb30BAHBI JIJISI TOYHOT'O
MOJICJIMPOBAHMS AHAJIOTMYHBIX PA6OT B Oy yLIEM.
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points, resulting in lower resistance force.
The development, design, and lab testing
for the HDAT has been through extensive
development stages resulting in three
generations of the tool, with each version
providing an incrementally improved
performance. The latest generation HDAT
has been designed to function at optimum
operational frequencies and produce
excitation that works on a longer section of
the CT. The performance advancement of
the newly designed HDAT generation was
achieved after extensive lab testing with a
field run reaching a total depth of 24,500 ft
over a 4,600 ft open hole lateral section.
The new HDAT was redesigned to
improve performance and reliability to
achieve an effective matrix acid stimulation
treatment. The lessons learned from
previous generations were imbedded to
extend the reach of the CT in the most
challenging extended reach wells.

Underbalanced Drilling with
Coiled Tubing: A Case Study
on the Alaskan North Slope,
Which Proves the Benefits of
Drilling a Straight Hole
Antoni Miszewski, Adam Miszewski, Richard
Stevens, Matteo Gemignani, AnTech Ltd

A set of 5 wells were to be drilled with
directional Coiled Tubing Drilling (CTD) on
the North Slope of Alaska. The particular
challenges of these wells were the fact that
the desired laterals were targeted to be at
least 6000ft long, at a shallow depth. Almost
twice the length of laterals that are regularly
drilled at deeper depths. The shallow depth
meant that 2 of the 5 wells involved a casing
exit through 3 casings which had never been
attempted before. After drilling, the wells
were completed with a slotted liner, run on
coiled tubing. This required a very smooth
and straight wellbore so that the liner could
be run as far as the lateral had been drilled.

Various methods were considered to increase

lateral reach, including, running an extended
reach tool, using friction reducer, increasing
the coiled tubing size and using a drilling
Bottom Hole Assembly (BHA) that could drill
avery straight well path. All of these options
were modelled with tubing forces software,
and their relative effectiveness was evaluated.
The drilling field results easily exceeded
the minimum requirements for success.
This project demonstrated record breaking
lateral lengths, a record length of liner run
on coiled tubing in a single run, and a triple
casing exit. The data gained from this project
can be used to fine-tune the modelling
for future work of a similar nature. @



47 rPYNNA ®UA s fidgroupr ——

WHHOBALIMOHHOE OBOPYAOBAHHE

OBOPYOBAHME AN1A YNPABIIAEMOIO
KACNOTOCTPYWHOIO BYPEHUA

3 = @ 'ﬁ.‘.'—- g
Sy .iﬂ#gﬂllﬂ ]

KucnotocTtpyiHoe GypeHue - obecneunBaeT KMCMOTHbIA Hamble BGOKOBBIX
CTBOOB B KapBOHATHLIX KONNEKTOpax ¢ UCNonb30BaHUeM KONTIOBUHIOBON YCTaHOBKM Ha
HeoDCaMeHHOM y4acTke CTBOMa CKBawWHbl. [puMensieTcss Ans kapboHaTHbIX Nopog
nagecTkoeo-gonomutosoro psaa CaCO;-CaMg(CO3)z. K gaHHeIM TUnam nopop
OTHOCATCA NOPO/bI C coaepxanHnem kapboHaTHbIX MuHepanos bonee 50%.

e  3nekTponuraHue
BHYTPUCKBAXMHHOW KOMMOHOBKM
W nepenaya MHdopmaumm Ha
NOBEPXHOCTb OCYLLECTBNAOTCA
no kabenw, pacnonoxeHHoOMy
BHYTPYW KONTHOOWUHrOBOM TPYObI.

e  KOHCTPYKUWW NOBOPOTHOrO W OTKMOHSIOWErO
ycTpoWcTB obecneynBalT NPOXOAKY Kak
paguyCHeIX, TaKk W NPAMOMUHENHBIX Y4acTKOBR
CKBaXMHbI, Yem obecneynsaloT addekTueHoe
yrpasneHve TpaekTopuen.

e  VHknuHoMeTp kabeneHoro Tuna obecneyneaeTt
KOHTPOMb TPAeKTOpUM B pexMMe peanbHoro
BPEMEHM.

e [IporpammHoe obecrneyeHue naet
BO3MOXHOCTL NOCTPOEHUS U CPaBHEHWS
MPOEKTHBLIX M peansHblx TpaekTopun B 3D.

Hacadka Knanad | Ycmpolcmeo Yempolcmeo Modyne KomnoHoska
2UOPOMOHUMOPHaA ﬂﬁpameM ommaﬁmmee NnoeopomHoe | | menemempuu | | coeduHUMensHas
g — ] __r'.d— N __.-"‘I o

! / |/ v

S




<
2
=
'
S
=

Mol Cmpemumcs ucxooums U3
nompeoHOCmeLl 3aKa3uuKa

We Go with the Customer’s Needs

Ha eonpocot ncyprana <Bpems kommroounza. Bpemsa I'Pl 1 omeeuaem H.B. Jlecs,

oupexmop OO0 dHoeble mexronozuu cesepa».

Coiled Tubing Times journal is interviewing 1V. Les,
director of the "New 1echnologies of the North’.

B HegTaHow cpepe ¢ 2003 roga. 3a nnedamu rogbl paboTtsl B obbI4e HEGHTH,
cepauce o KPC, I'Pl1, konTiobuHry. MpoLues nyTe oT oneparopa ro 4obbiye
HepTV [0 AMpeKkTopa NPeanpuaTys.

In the oil sector since 2003. Years of experience in oil production, workover,
hydraulic fracturing, and coiled tubing services. He made the way from an oil
production operator to an enterprise director.

«BpeMs KOJITIOOHNHIa»: UBaH BajiepueBud, HE
TAK JAaBHO BbI BO3IVIaBHJ/IH KOMIIaHHIO <HoBBIE
TEXHOJIOTHH ce€Bepa». YTO CIIOCOOCTBOBAIO
TAKOMY BA>KHOMY BaniemMy peleHHIo?

HBaH Jlecns: Komnanusa «HOBbIE TEXHOJIOTUNU
CEBEPa» CYMIECTBYET YKE 6OJIEE CEMU JIET, HO JI0
HEJABHET'O BPEMEHU OHA HE CIIELUAIN3UPOBAIACD
HU Ha HEPTETA30BOM CEPBHUCE, HU HA U3TOTOBJIEHUHU
060pyIOBaHMA. B HACTOAIEE BPEMS HAIIIA
KOMIIAHUA ABJIAETCA PE3UIEHTOM TIOMEHCKOIO
TEXHOIAPKA, 4 TAKXKE YWICHOM ACCOLIMALINH

Coiled Tubing Times: Ivan Valerievich, not

«Hedrerazossiii kiactep» OH/A COCHCTBHUS so long ago you headed the "New Technologies

HHHOBAIIUAIM TIOMEHCKOM OO/JIACTH.
Wpes peoprannsanuu KOMIIAHUHA

JUISL IPEITIOKEHU A YCIIYT B cpepe Hanbonblune nepcaiekTmBbl
BBICOKOTCXHOJIOIMYHOI'O CEPBUCA MMEeIOT TEXHOOMN,
POAMNIIACH, KOTTIA OOBEJUHUIINCH KOTO p ble OCTaBNsSIOT

BBICOKOKJIACCHBIC CIICIIHUAJIUCTHI — -
PaBHOMPOXOAHOM
JIIOIN, KOTOPBIC U3TOTAB/IVUBAJIH,

MIPOEKTUPOBAIH U IPUMEHSIIN CJIOKHOE XBOCTOBUK, NMOTOMY HTO
060PY/IOBAHUE TPH BYPEHUN CKBAKUH, C TaKMM XBOCTOBMKOM
MIPOBOJMUBIIHE CJIOKHBIE PA0OTH B KPC B gaJibHenwieM BO3MOXXHO

Y AaBAPUIHBIE PAOOTHI, UCIIOJIb30BABIINE NCNoNnb30BaHMe o4YeHb

KOJITIOOMHTOBBIE TEXHOJIOTHU. S BCeraa MHOMMX MeTOAUK.
CUYHTAJ, 9YTO CAMOC I'TABHOC — 3TO JIIOJH.
TAK U BBIILITO. The most promising
technologies are those
BK: Mmenno rax. Hssecren that leave an internal-flush

aoprsm: Kaxper pemarot see, shank, because with such
IIPHUITHCHIBACMBIH «OT]J;Y HApoOgoB».

KaxkoBo Baure 1M4HO€ y4acTHe B a Shank in the fUtU re, Itis

CTPYKType KOMIaHHH? BbI BOILTH B pOSSib|e touseava riety of
YHCJIO AKIHOHEPOB? techn iques.
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of the North" company.
What contributed to such
an important decision of
yours?

Ivan Les: The company
"New Technologies of the
North" has existed for more
than seven years, but until
recently it did not specialize
either in oil and gas services
or in the manufacture of
equipment. At present, our
company is a resident of the
Tyumen Technopark, as well
as a member of the Oil and
Gas Cluster Association of
the Innovation Promotion
Fund of the Tyumen Region.
The idea of reorganizing
the company to offer
services in the field of



H.JI.: COBMECTHO C ITAPTHEPAMHU
MBI BCECTOPOHHE U3Y4YHJIN
MOJIOXKEHME J1ey1 B «<HOBBIX
TEXHOJIOTUAX CEBEPA», CTPYKTYPY
PBIHKA U PEMININ U3MEHUTD
OpOQUIb KOMIAHHUH, YTOOBI OHA
TOYHO COOTBETCTBOBAJIA CBOEMY
HAa3BAHUIO: HOBBIE TEXHOJIOTUH.

S mpurmacui U NpUBe ¢ COO0H
CIIELIUAJIMCTOB, Y HAC NOSABUJIUCD
UJIEU U HATIPABJICHUE PA3BUTHSL.
Jlajiee TONbKO BIIEPEL...

obnacTtw.

BK: CrieruajinucTbl
OBLIH IPUIIANIECHBI
IIPEeHMyILIeCTBEHHO ¢ Banrero
IIPEIKHEro MECTA YCIIEMTHOH
pa6oTe? U3 xkomnanuu Ilakep
CepBHuc»?

HL.JI.: HeT, HE TOJIBKO.

BK: CKOJIBKO BEAYIIHX CIIEIIHATHCTOB
3aJ€MCTBOBAHO HA HACTOANIHIH MOMEHT?
H.JI1.: Cemepo.

BK: Ha cayiTe KOMIIAHHUH JAHO TAKOE €€
onpepaenaeHue: <HoBbIE TEXHOJIOIHH CEBEPA» —
JUHAMHYHO PAa3BHBAIOINAACA HEe(pTECEpPBHUCHAA
KOMIIAHMA, CIIEHATH3UPYIONIAACA HA
BHEJPEHHH BBICOKOTEXHOJIOTHIHOT'O
000pPYAOBAaHMA, A TAKKE HHKEHEPHO-
TEXHOJOTHIECKOM CONIPOBOKIECHHUH U
CEePBHCHBIX YCIYIaX B 00JIACTH CTPOHTEIBCTBA
M PEMOHTA CKBAKHH H IIOBBIIIECHH A
HedTeoTAAYH ITACTA>. B KAKHX peruoHax
«HOBBIE TEXHOJIOI'HH CEBEPA> HAMEPEHA
IPEeFOCTaABIATD YCIAYyIru? IIpeumMyInecTBEHHO B
CEBEPHBIX?

H.JI.: Bo BCEX OCHOBHBIX HE(PTETra30/100bIBAIOIINX
pernonax Poccuu. CiennanyucTbl KOMIIAHWUH C
YCIIEXOM PEMIAIOT ITOCTABJIEHHBIE 32/Ja49H KAK B
CYPOBBIX YCJIOBUAX 3aIIOJIAPHOrO SIMaia, Tak U
B KApKUX crenssx OpeHObyp:xbsa U Peciybinku
BamkopTocTaH. A «ceBep» — 3TO 3By4HO. [Io-Moemy,
0€3 ceBepa HUKY/AA.

BK: Kakme nHHOBauuu Bama xomnaHnusa
COOHpPACTCA IIPEIIOKHUTH 3AKA3YHKAM B CKOPOM
BpEMEHH?

HN.JI.: Ceriyac Mbl U3TOTABJIMBAEM
00OpYIOBAHYE JJISI IPOBEACHUS PA6OT IO CITYCKY
IKCIUIyATAIMOHHOM KOJIOHHBI /17151 Oy pEHU .

BK: Ha CBHHYHBAaE€MBIX TPyOax?
M.JIL.: 1,y HAC B IIPOEKTE CO3JAHUE CUCTEMBI
CBUHYMBAHUA. Mbl UCXOAUM U3 IIOTPEOHOCTEN

Hawa komnaHusa asnsaetca
pe3ngeHToM TFoMeHCKOro
TeXHOMNapKa, a TakXXe YeHOM
Accoumaummn «HedTerasoBbin
Knactep» ¢poHAa COAenNCTBUS
MHHOBAaUUAM TtoMeHCKOoMN

Our company is a resident of
the Tyumen Technopark, as
well as a member of the Oil
and Gas Cluster Association
of the Innovation Promotion
Fund of the Tyumen Region.

high-tech services was born
when high-class specialists
united — people who
manufactured, designed and
used sophisticated equipment
for drilling wells, who carried
out complex work in well
workover and emergency
operations using coiled tubing
technologies. I have always
believed that people are the
most important thing. And so
it happened.

CTT: That's right.

There is a well-known
aphorism “Cadres decide
everything”, attributed to
Stalin. What is your personal involvement in
the structure of the company? Are you among
the shareholders?

I.L.: Together with the partners, we thoroughly
studied the state of affairs in New Technologies of the
North, the structure of the market, and decided to
change the profile of the company so that it exactly
matches its name: new technologies. I invited and
brought specialists with me, we got ideas and a
direction for development. Never look back...

CTT: Were the specialists mainly hired from
your previous place of successful work? From
Packer Service?

I.L.: No, not only.

CTT: How many leading experts are involved
at the moment?
I.L.: Seven.

CTT: The website defines the company's
as “New Technologies of the North” -

a dynamically developing oilfield services
company specializing in the implementation
of high-tech equipment, as well as engineering
and technological support and services in the
field of well construction and workover and
enhanced oil recovery ”. In which regions
does New Technologies of the North intend to
provide services? Mainly in the north?

I.L.: In all major oil and gas producing regions of
Russia. The company's specialists successfully solve
the assigned tasks both in the harsh conditions of the
polar Yamal, and in the hot steppes of the Orenburg
region and the Republic of Bashkortostan. And
"north" is a catchword. In my opinion, the north is our
priority.
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[TPAKTHUKA

32K434YHUKOB, C KOTOPBIMH Y HAC OOIINPHBIC
CBSI3U, U, HACKOJIBKO BO3MOKHO,
peannsyeM HX JKeJIAaHU. Y HAC UMEIOTCS
3HAYUTETbHBIE COBMECTHBIE HAPAOOTKU
10 TEXHOJIOI'USAM U C OTEYCCTBCHHBIMU
KOMIIAHUAMH, 11 C IPOUZBOJUTCIIAMU
obopynoBanud u3 Kuras u Kanajael. Met
TCCHO COTPYAHUYIACM C HUMU U B CJTy4dac
HEOOXOITUMOCTU UMEEM BO3MOKHOCTD
IIPUMCHUTD UX OIIBIT TP PCIICHU U KAKNX-
60 CJIOKHBIX BOIIPOCOB.

BK: Hamer peJaKkiiuu H3BE€CTHO O
COTPYIHHNYIECTBE Banei KOMIIaHuM C
C3A0 <HoBuHKa», BXOAAIIEM B I'pyninry
PUO. ECiIH 3TO HE KOMMEPUIECKAL
TAaHHA, TO PACKPOMTE, IOKAIYHCTA,
YHUTATEIAM KYPHAJIA CyTh 3TOTO

Y 04HOro 13 3aKa34ymkos
poaunacb naes: no4yemy
Obl He COBMECTUTb
pedpak ¢ paguanbHbiM
BCKPbITUEM NfacTa, TeEM
Oonee 4TO KapPOOHATHbIE
nopoabl KoANeKTopa 3To
NO3BONSAIOT?

One of the customers
had an idea: why not
combine refraction with
radial opening of the
formation, especially
since the carbonate rocks
of the reservoir allow it?

CTT: What innovations
is your company going to
offer customers in the near
future?

I.L.: Now we are
manufacturing equipment for
carry production string for
drilling.

CTT: On joint pipes?

L.L.: Yes, we have a make-
up system in our project. We
go with the customer's needs,
with whom we have extensive
contacts, and, as far as possible,
we realize their desires.
We have significant joint
developments in technology

npoexTa. KakoBbl €ro nepCcrneKTuBhI?

HL.JL.: [TepcriekTuBbl 3Ha4YHMMbIe. HO
HA4YHY C TOT'O, KAK MBI IIPUIILIA K COBMECTHOM paboTe
¢ C3AO «HosuHKa». [ yKe CKa3aJl, 9TO Mbl CTPEMUMCH
UCXOJUTD U3 TOTPEOHOCTEN 3aKA34YHNKA. BaXXHOCTD
TAKOI'O IOAXOAA Y MEHA BEIPAOOTAIACH B PE3YIBTATE

MHOTOJIETHEN Pa6OTBL. MHOTHE 3AKA39YHKH 3HAIOT MEHA

JIUYHO U, HC IO6OIOCH TOKA3aAThCS HCECKPOMHBIM, KaK

YEJIOBEKA HE TOJIBKO CJI0B4, HO U Jiena. Cerlyac Ha PhIHKE

OJMH M3 CAMBIX MOJHBIX TPEHA0B — NIOBTOPHbBIE I'PIT

unu pedpaxu. ITouemy? IToTOMY 4TO B HUX HYKJAE€TCA

OKOJIO YETBIPEX C NOJIOBUHOM THICAY CKBAKNH.
Tak BOT, y OJHOI'O M3 3aKA34HNKOB POJAMIIACH
HuJiest: To4eMy 6bI HE COBMECTUTD pedpak C

B Hawem cny4yae

with both domestic companies

and equipment manufacturers
from China and Canada. We work closely with them
and, if necessary, have the opportunity to apply their
experience in solving any complex issues.

CTT: Our editorial office is aware of your
company's cooperation with Novinka CJSC, a
member of the FID Group. If this is not a trade
secret, then please reveal the essence of this
project to the readers of the journal. What are
its prospects?

I.L.: The prospects are significant.
But I'll start with how we came

KHCJIOTOCTPYHMHBIM BCKPBITUEM IJIACTA, TEM onpeaenaoumnm to work with Novinka CJSC.1
60s1ee 4TO KapOOHATHBIE TTOPOIBI KOJIEKTOPA c|)a KTOpPOM have already said that we strive
3TO O3BOJISIOT? aBndeTcd cmcrtemMa to go with the customer’s needs.
TenemeTpum — The importance of this approach
BK: IMeJICs TN Y OT€Y4eCTBEHHBIX c1McTema nepegaqn has developed for me as a result
KOMIIAHHF¥ OIIBIT OJOOHBIX PA60T? NaHHbIX of many years of work. Many

H.JI.: B Poccyuu €CThb ONBIT TAKUX Pa0OT, HO
H4 HEOOCAKEHHBIX CTBOJIAX. DTU pabOTHI BEA
HE HAIlld KOMIIAHU A, OHU ObIJIN BBITIOJTHEHBI
re-To 60J€ee, a TE-TO MEHEE YCIIEITHO, O HAKO
HEKOTOPBIHN ONBIT €CThb. HO HAIIEMY 3AKA3YUKY
3aXOTEJOCh IIPOBECTU UX C OOCAKEHHBIX
CTBOJIOB, C TOPU30HTAJIBHBIX XBOCTOBHUKOB, C
HEpa3O0ypeHHbIMU TOpTaMu MI'PIT — HOnHbIA
Habop! YesioBue 61710 TOCTABIEHO: «BoT
CKBA)KHMHA, JIEJIANTE, YTO COUYTETE HY>KHBIM, HO
KPC He nnpussiekaeM. [Ipugymaire, Kak c1eaaTb». Mbl
U npuaymanu. OOpaTuinch K «<HOBHHKE», TIOTOMY UTO

€€ KOHCTPYKTOPBI CO3Ja11 OO0PYIOBAHUE, CIIOCOOHOE

OBITh 32JJCHICTBOBAHHBIM B IIPDOBEJCHUU TAKHUX
CJIOKHBIX PaboT.

BK: Kakoe nMeHHO? Y <HOBHHKH» MHOI'O
HMHHOBAIIM .
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In our case, the
determining factor
is the telemetry
system —the data
transmission
system.

customers know me personally and,
I'm not afraid to seem immodest,
as a person not only in words, but
also in deeds. Now on the market
one of the most fashionable trends
is repeated fracturing or refraction.
Why? Because about four and a
half thousand wells need them. So,
one of the customers had an idea:
why not combine refraction with
acid jet opening of the formation, especially since the
carbonate rocks of the reservoir allow it?

CTT: Did domestic companies have
experience with similar work?

I.L.: Russia has experience of such work, but on
open holes. These works were not carried out by our
company, they were performed somewhere more, but



M.JI.: B namemM ciydae
OTpEAEIIIONUM (PAKTOPOM
SIBJISIETCSI CUCTEMA TEJIEMETPUU
— CUCTEeMa lIepeadyu JAHHbBIX.
3aKa34MKY OYCHb BAXKHO
OIIPENETATD C IOBEPXHOCTHU
4epes 3Ty CUCTEMY, Ky/1d
MOBOPAYUBATb OOOPYJOBAHUE
B CKBAKUHE, Ky/1d UJITH, KAK €T'O
COPHUEHTUPOBATH. Ha phIHKE €CTh
MPOU3BOAUTEIN OOOPYAOBAHMS,
HO 6€3 TAKOU CUCTEMBI.

VYV HEKOTOPBIX KOMITAHUN
HOAO0OHBIE CUCTEMBI B IIPOIIECCE
Pa3paboOTKU WU U3TOTOBJICHUS,
UMCIOTCA 1 AHAJIOT'H, HO Y HUX
LEHHUK 3HAYUTEIbHO IOPOXKE. A
y C3AO «<HOBHMHKA» BCE TOTOBO, U
[IEHA YCTPAUBAET. MBI IO3TOMY K
HUM U OOPATUINCE.

BK: PaGoOTHI y:Ke HAYATH?
H.JI.: HeT, mOKa TOTOBUMCHL.

BK: Korga miamuapyere
Ha4YaTb?

H.JI.: OnipeaensiomnuM oyaeT
BOJIEBOE PEMIEHUE 3aKA3YNKA.
D10 6ynyT OIIP. B HacTosmee
BpPEM 3AKA3YHK JKJIET OT HAC
MH(MOPMALIUH 1O BO3MOXHOCTH
POBEJCHUS ITUX pabOT U
1O IMOMOIIH B COCTABJIEHUN
TEXHUYECKOI'O 33/TAHHUSL.
ITockonbKy 6€3 HAC, 6€3 HAIIIETO
ITOHUMAHMUS IIPEACTOSAIICTO
IIPOIIECCA OH CAMOCTOSITEIBHO
COCTABHUTB TEX3AJAHHUE HE MOXKET.

BK: A BblI y>Ke IOHHMMAaeTe,
KaK IIPOBECTH TAKHE PAOOTHI?

3a pybexom
MCronb3oBaHue
KONTIOOWHra
paclINpPSAETCS, MNOABNAOTCA
HOBbI€ TEXHONIOMUM, a Y
Hac 3aKa34MKK noyemy-
TO CYUTAIOT, YTO €Cn
MNCMONb30BaTb KONTIOOUHT,
TO 3TO obowmpaeTca
popoxe. lNpn 3TomM He
NPUHMMAIOTCA B pacyeT
HU OMONHUTENbHAs
A00bl4a HeTH, HU TO,

YTO NOC/e OCBOEHUSA
CKBa>XWHbl a30TOM

ee 3pPeKTUBHOCTb
CTaHOBUTCA HAMHOrO
BbiLLE.

The use of coiled tubing is
expanding abroad, new
technologies are emerging,
and for some reason our
customers believe that if
coiled tubing is used, it will
cost more. At the same
time, neither additional

oil production nor the

fact that after the well is
completed with nitrogen,
its efficiency becomes
much higher are not taken
into account.

somewhere less successfully, but there
is some experience. But our customer
wanted to conduct them from cased
holes, from horizontal liners, with
undrilled MSHF ports — a complete
set! The condition was set: “Here is a
well, do what you see fit, but we do not
involve workover. Figure out how to
doit" We came up with it. We turned
to Novinka because its designers have
created equipment that can be used in
such complex work.

CTT: Which one? Novinka has a
lot of innovations.

L.L.: In our case, the determining
factor is the telemetry system —
the data transmission system. It is
very important for the customer to
determine from the surface through
this system where to turn the
equipment in the well, where to go,
how to orient it. There are hardware
manufacturers on the market,
but without such a system. Some
companies have similar systems in
the development or manufacturing
process, there are also analogues,
but their price tag is much more
expensive. And at CJSC "Novinka"
everything is ready, and the price suits.
That's why we turned to them.

CTT: Has the work started yet?
I.L.: No, while we are preparing.

CTT: When are you planning to
start?

L.L.: The willful decision of the
customer will be decisive. These

will be Main Engineering Solutions. At present,

H.JI.: MBI HE TOJIBKO IIOHNMAEM, HO U I1O00paIN
HEOOXOIUMOE OOOPYIOBAHHE. Y HAC YKE BCE 'OTOBO.

BK: Kak BaMm BUIHUTCA pa3BHUTHE
KOJITIOOMHIOBBIX TE€XHOJIOI'HI B Poccuu B
HacCToOsA1IEee BpeMa?

HN.JI.: Eciu 4eCcTHO, TO KOJITIOOUHTOBBIE
TEXHOJIOTUU B POCCHMM HECKOJIBKO CTATHUPYIOT.
MBI OTMEYAEM CHUKEHUE BOCTPEOOBAHHOCTH
000pyIOBaHYS. 32 pyOEKOM HUCIIOIb30BAHIE
KONTIOOMHTI'A PACIIHUPAETCA, TOABIAIOTCA HOBbIE
TEXHOJIOTUH, 4 Y HAC 34KA3YUKHU [IOYEMY-TO
CYUTAIOT, YTO ECJIN UCIIOJIb30BATH KOJTIOOUHT, TO
3TO OOOUETCA JOPOXKE. [IpU 3TOM HE IPUHHUMAIOTCSI
B PACYET HU JONIOJHUTEIBHAS JOObIYA HEPTH,

the customer is awaiting information from us on

the possibility of carrying out these works and for
assistance in drawing up a technical assignment.
Because without us, without our understanding of the
upcoming process, he cannot independently draw up
the terms of reference.

CTT: Do you already understand how to do
this kind of work?

I.L.: We not only understand, but also selected the
necessary equipment. We have everything ready.

CTT: How do you see the development of

coiled tubing technologies in Russia at the
present time?
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HHU TO, YTO [OCJIE OCBOEHUS CKBAYKUHBI A30TOM
ee 3PPEKTUBHOCTh CTAHOBUTCS HAMHOTO BBIIIIE.
3aKa34YMK HE CUUTAET, YTO MOKHO JJOOUTHCS
3HAYUTEIBHOI'O POCTA JOOBIYU HEPTHU, pa30ypUB
nopTel MT'PII ¢ nomoisio THKT. HO XBOCTOBUK

BE/Ib COCTOUT U3 MHOT'UX ITIOPTOB, U, YEM JIAJIBIIIC

K 326010, TeEM H0JIEE CYKACTCS IPOXOAHON

KOHTYP, 4 IJIACTOBOEC /IABJICHUE BO BCEX YACTIAX
OJIMHAKOBO. [IJ151 TOTO YTOOBI U3BJICKATH KUJIKOCTh

U3 OCJIETHETO NOPTA, HY>KHO MITYIITUPOBAHUE. A
3HAYUT, KAK MUHHUMYM Ha/IO ICJIATh PABHOIIPOXOAHOMU
auaMeTp. JIBa NEpBBIX BEPXHUX IOPTA BCEr/a
XOPOUIO OTPA6ATHIBAIOT, HO IIOTOM OOBOJHSIIOTCS

U HAYUHAIOTCS IPpO6sieMBL. KpaTKOBpEMEHHOE
VACUIEBICHUE, CBI3aHHOE C UCTIOJIb30BAHHUEM

1IAPOB, BEJET K OOPATHOMY PEIYJIBTATY. DTO Y3KE
HOATBEPK/ICHO IPAKTUKOM.

BK: KakHe TEXHOJIOI'HH ITIOBBINICHHU A
HedTeoTxaun, mo Bamemy MHEHHIO, HMEIOT
HAHOOJIbIIHE IEPCIEKTHBBI?

H.JI.: TEXHOJIOTUH, KOTOPBIE OCTABJISAIOT
PaBHOIIPOXOJHOHN XBOCTOBHUK, IOTOMY YTO C
TAKHUM XBOCTOBUKOM B JIAJIbHEHUIIIEM BO3MOKHO
UCIIOJIb30BAHHUE OYEHb MHOTUX METO/JUK.
TexHOMIOrny Ha YalleyHbIX Nakepax. Cucrema «OCA».

BK: ITokaay¥HCTa, pACCKAYKHTE O YalI€IYHBIX
nmakepax u o cucreme «OCA» 60oj1ee mogpooHO.
H.JI.: Cucrema «OCA» ipeiHaA3HAYEHA
JULs mposejienud nepdopanuu u MI'PIT. Ona
pa3paboTaHa Halle¥ KOMITAHUEH, YaCTh
O60PYIOBAHNA JIJISI HEE U3TOTABINUBAETCSA IO
HAIIIMM YEPTEKAM, 4YACTb MBI 3AKa3bIBAEM. B OCHOBE
TeXHONOTUU «OCA» — THIPOMEXAHUYECKUNA
npoxansiBaomuni nepgoparop (I'TIII) —
060PYIOBAHUE JJI CO3JAHUA OTBEPCTUN B
IKCIUTYATAIMOHHOM KOoHHE (OK) ¢ mpoxogoM
LEMEHTHOI'O KOJIbI[A M YIJIYOJIEHUEM PEXKYILETO
3JIEMEHTA B ILIACT C ITOCJIEAYIONUM HAMBIBOM
KaBepH. «OCA» o6ecneynBaeT MAaKCUMAJIbHO
K4a4E€CTBEHHOE I'MIPOJJUHAMUYECKOE COOOIIEHNE
CKBAKHHBI C INIACTOM, MOKET IIPUMEHATHCA KAK
B LIEMEHTUPYEMBIX, TAK U B HELIEMEHTHPYEMBIX
DK, IO3BOIAET IPOBECTU CEJIEKTUBHBIE PAOOTHI
110 IpOKaibIBaoueH nepgopanuu u I'PIT 3a
OJHY CITYCKO-IIOJ'bEMHYIO OIIEPALUIO. YCTAHOBKA
qameyHoro naxkepa (CUP PACKER RE FRAC)
ro3posigeT nposecTu MI'PII B paBHOIIPOXOAHOM
XBOCTOBHUKE B DK 102-114 MM. DT4 TEXHOJIOI'UA —
oosee geneBbld U 3 PeKTUBHBIN aHaI0T Plug & Perf.

BK: Kak Bam y1a/10ch yoeJUTh 3aKA39YHKOB
IIPHMEHHTH HOBHIE, 3a94CTYIO HEIIPHBBLIYHEIE,
TE€XHOJOTHH?

H.JI.: OCO6BIX CEKPETOB HET. BO-TIEPBBIX, MBI
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I.L.: To be honest, coiled tubing technologies in
Russia are somewhat stagnant. We note a decrease
in the demand for equipment. The use of coiled
tubing is expanding abroad, new technologies
are emerging, and for some reason our customers
believe that if coiled tubing is used, it will cost more.
At the same time, neither additional oil production
nor the fact that after the well is completed with
nitrogen, its efficiency becomes much higher are not
taken into account. The customer does not believe
that it is possible to achieve a significant increase in
oil production by drilling out the ports of multistage
hydraulic fracturing using coiled tubing. But the
liner consists of many ports, and the further to the
bottomhole, the more the flow contour narrows,
and the reservoir pressure is the same in all parts.

In order to extract liquid from the last port, you
need a choke. This means, at least, it is necessary to
make an equal bore diameter. The first two upper
ports always work well, but then they are flooded,
and problems begin. A short-term reduction in price
associated with the use of the balls leads to the
opposite result. This has already been confirmed by
practice.

CTT: Which enhanced oil recovery
technologies do you think are the most
perspective?

I.L.: Technologies that leave an internal-flush
shank, because with such a shank in the future, it
is possible to use a lot of techniques. Cup packer
technologies. Main automation system.

CTT: Please tell us more about cup packers
and the main automation system.

I.L.: Main automation system is designed for
perforation and multistage fracturing. It was
developed by our company, part of the equipment
for it is manufactured according to our drawings,
and we order part of it. The main automation system
technology is based on a hydromechanical piercing
perforator — equipment for creating holes in the
production string with the passage of the cement
ring and the deepening of the cutting element into
the formation, followed by the formation of caverns.
Main automation system provides the highest quality
hydrodynamic communication of the well with
the formation, can be used in both cemented and
non-cemented production string, allows performing
selective perforation and hydraulic fracturing
operations in one round trip. Installation of a cup
packer (CUP PACKER RE FRAC) allows performing
multistage hydraulic fracturing in an equal liner in
102—-114 mm production string . This technology is a
cheaper and more efficient analogue of Plug & Perf.



MIPEAIOKUIN PEATIBHOE PEMIEHUE ITPOOIIEM,
BCIUIBIBAIOIINX Y 3aKA34HUKA. A BO-BTOPBIX, CHA4aJId
OBLIU IPOBEJEHBI UCITBITAHU S, HA KOTOPBIE
MIPUINIACUIN ABTOPUTETHBIX CIIEIIUAIHNCTOB

K4K CO CTOPOHBI 3AK434YHK4, TAK U SKCIIEPTOB

U3 OTPACJIEBbIX MHCTUTYTOB Beaymux BUHK.
HicnbITaHus NPOBOJUINUCH HA 6a3€ TIOMEHCKOTO
UHYCTPHUAIBHOIO YHUBEPCUTETA. OHU IOKA3AJIH
JENCTBEHHOCTU TEXHOJIOTUU. B pesyiprare aTux
UCHBITAHNUH OBLIN COCTABJIEHBI 1BA IPOTOKOJIA C
pegymumu BUHK (d'aznpoM HeTh» 1 «POCHEDTD»),
B KOTOPBIX OBLJIO OTPAXKEHO, YTO JAHHAA TEXHOIOT U
MOXKET IIPUMEHATHCA HA MECTOPOXKACHHUAX ITUX
KOMIaHUU. [TOCTIE 3TOTO 3KOHOMHUCTAMHU 3AKA34HUKA
OBLJI C/IC/IAH PACYET, JOKA3aBIIUHN 3(PPEKTUBHOCTD
TEXHOJIOTHU. A KOTJJA 3AKA3YHUK YBEPEH B
3KOHOMHUYECKON 3(PPEKTUBHOCTH TEXHOJIOTUH, OH
CMEJIO UJIET HA €€ PEATTU3ALIUIO.

BK: Pa3paGoTku Banreri KOMImaHuu
IIOJTHOCTBIO OPHTIHHAJIBHBI HJIH CO3JaI0TCA HA
IPHHIHUIIAX UMIOPTO3AMENICHUA?

H.JI.: To, yeM MBI 3aHUMAEMCS, IO CYTH,
UMIIOpTO3aMeleHue. ECTb 1Ba MyTHU
UMIIOPTO3AMEILIECHUA: COBETCKUU U KUTANCKU.
MO’KHO IOUTH I10 COBETCKOMY: cO31aTh KB,
pa3pabaTeIBATb OOOPYIOBAHUE, UCTIBITBIBATD €TO,

4 TIOTOM 3aXOAUTD K 3aKA3YUKY U JJOJITO-J OO
NBITATHCA BHEAPUTD. A MOXXHO ITOMTH IO KUTAMCKOMY
NPUHIUIY: U3YYUTh, YTO B MUPE JIYUIIlEe PA6OTAET, U
MOCTAPATHCA B KPATUYANIITHE CPOKU BOCIIPOU3BECTU
TaKO€ 000pyRoBaHue. [IOHATHO, KAKOM U3 ITyTEH
adPEeKTUBHEE. A €1II€ Y MEHS YCTOMYHUBOE MHEHUE
CJIOKHJIOCH: €CJIM MBI XOTHUM, YTOOBI HAIlIA CTPAHA
MPOJABUTANIACDH B IIJIAHE NIEPEOBBIX TEXHOJIOI U —
JIIOOBIX, OT PEMOHTA CKBA’KHH /IO CTPOUTENIBCTBA
JIOPOT — TO HY’KHO YK€ CEMYAC 34 CYET IOCYAAPCTBA
OTIIPABIATH MOJIOJBIX, IOTEHIIUAJIBHO YCIIEMTHBIX
JIIOJICH HA yueOy B BEAyIIUE 3APYOCKHBIC KOMITAHUU.
W HY>KHO CO3/1aBaTh YCJIOBU JJ1s1 paboThl B Poccuy,
4TOOBI CIICIIUAIUCTDL, IIOJyYUBIINE 6ATaK 3HAHUI,
BEPHYJIMCh U3-34 PyOEKa U HE YE3XKAIIN.

BK: BbI MHOT'OKPATHO Y4a4CTBOBAJIH B
MeXKAyHapOJHOM HAYYHO-IIPAKTHIECKOH
xoHdepeHIHH <KOITIOOUHTIOBBIE TEXHOJIOI'HH,
I'PII, BHYTPHUCKBA KHHHBIE PAGOTHI»,
BBICTYIIAJIH TaM C JOKJIaJaMH. YeM ABIAIOTCA
A1 Bac 3TH e3KerogHbie BCTpedH?

HL.JL.: 111 MEHA KaX/4as1 KOH(PEPEHIIUS — 3TO B
IIEPBYIO OYEPEb OOIICHUE.

BK: YcnexoB Bam u 10 BCTpedYH HA O9€PETHOM,
22-¥1 koHdepeHIuu!

Bena Geceny I'anmHa Bybika,
«Bpemst xkoaTroounra. Bpems I'PI»

CTT: How did you manage to convince
customers to apply new, often unusual,
technologies?

I.L.: There are no special secrets. First, we offered
a real solution to customer problems. And secondly,
first, tests were carried out, to which they invited
authoritative specialists from both the customer and
experts from industry institutes of leading vertically
integrated oil companies. The tests were carried out
at the Tyumen Industrial University. They showed the
effectiveness of the technology. As a result of these
tests, two protocols were drawn up with leading
vertically integrated oil companies (Gazprom Neft
and Rosneft), which indicated that this technology
could be applied at the fields of these companies.
After that, the customer's economists made a
calculation that proved the effectiveness of the
technology. And when the customer is confident in
the economic efficiency of the technology, he boldly
goes to its implementation.

CTT: Are your company's developments
completely original or are they created on the
principles of import substitution?

I.L.: What we are doing is, in fact, import
substitution. There are two ways of import
substitution: Soviet and Chinese. You can follow
the Soviet way — create a design bureau, develop
equipment, test it, and then go to the customer and
try to implement it for a long, long time. Or you
can follow the Chinese principle — to study what
works best in the world and try to reproduce such
equipment as soon as possible. It is clear which path
is more effective. And I also have a stable opinion:
if we want our country to advance in terms of
advanced technologies — any, from well repairs to
road construction — then we need to send young,
potentially successful people to study in leading
foreign companies at the expense of the state right
now. And it is necessary to create conditions for
working in Russia, so that specialists who have
received a wealth of knowledge return from abroad
and do not leave.

CTT: You have repeatedly participated in
the International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference, made reports there.
What are these annual meetings for you?

I.L.: For me, every conference is, first of all,
communication.

CTT: Good luck and see you at the next 22nd
conference!

Interviewer — Halina Bulyka, Coiled Tubing Times
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Cemunapbi ot ICOTA-Poccunna

B 2019 rozy noa 3rnaon poCcCUMCKOro oTaeneHums
Accoumanmm CneLmanmncToB No KONTIOOMHIOBLIM TEXHONOMMSIM
1 BHYTPUCKBaXMHHbIM paboTtam (ICoTA-Poccust) n OO0 «Bpems

KONTIOOWHra» npn MHGOPMaLMOHHOM NOAAEPXKKE HAYHHO-
NpaKTUYeckoro XypHana «Bpems konTioOuHra. Bpems PI»
CTapTOBaa Ccepms CEMMUHAPOB A5 CMELManUCTOB POCCUNCKMX
HedbTeCcepBNCHbIX KOMMAAHUN.

Kypcbl, YuTaemble NekTopaMum 13 KOMMNaHUM — NMOePOB
MWPOBOro HedhTera3oBoro cepaica, NpeasiaraloT HoBENLLYIO
NH(OPMaLMIO MO LIMPOKOMY CMEKTPY BOMPOCOB, KaCAIOLLMXCS
BbICOKOTEXHONOMMYHbIX PaboT.

Ha cerogHswHun peHb ICOTA-Poccus npepnaraer
npoBegeHNe ceMUHapPOB NMop, KoY
no cnegylowWmmM TeMaTuKkam:
1. MpnmeHeHune 'HKT B KanntanbHOM peMOHTE U
CTpoUTENbCTBE CKBAXWUH;
2.BBepeHune B I'PI;
3. BBegeHue B Directional Drilling.

kg?;?

-
-

L Tl

Kak 310 paboTaeT:

BHauane nekTop NpoBOAUT KPATKOE TECTUPOBaHNe
Y4aCTHVKOB CEMUHAPa Ha NpefMeT YPpOBHS BrafeHus
TEMOW. B COOTBETCTBUM C pe3yfibTaTamMu TECTVPOBaHUS

KOPPEKTUPYETCS NporpaMmMa CeMUHapa no HarnosHEHNIO,
[EeNaeTcs yrop Ha 3anofiHeHme TeopeTnyeckmx Npodenos,
a Tak>ke Ha pa3bop KencoB Mo TEXHOMOr1AM Mo BbIOpaHHON
TemMatuke. JlekTop fenuTcs cobCcTBEHHbIM OMbITOM PaboThbl
N BbIHOCUT Ha 00CyXaeHue Hanbonee NHTepecHble Kencbl.
IHTepakTMBHasa (popmMa NpoBefeHNd CEMUHAPOB NOMOraeT
BOBJIeYb CJlyLLIaTeNen B TEMATUKY, TeM CaMbiM 0DecneynBas

npakTu4eckue pesynsraTtbl O0yHeHus.

B 3aBepLualolLien YacTu cemMuHapa NekTop NpoBoAUT
NTOrOBOE TECTMPOBAHME MO NPOCYLAHHOMY Kypcy. Kaxxabin
y4acTHUK nony4aet ceptmndukat ICoTA-Poccus o npoxoxaeHUM
. ceMuHapa. OT3bIBbl KOMMNAHWK, rOe OblN OpraHN30BaHb!
Kn. CEMMHaPbI, CBUOETENbCTBYIOT O MOBbILLIEHUN KOMMETEHLN

y4acCTBOBaBLUNX B HMX Cneunanncros.

D e ICOTA-Poccusi CTpemMnTcs noabupath TeMbl, Hanbonee
- aKTyasbHble 7151 0Te4eCTBEHHOIO MHXXEHEPHOro COOBOLLECTBa,
1 MPUBREKaTb CaMbIX aBTOPUTETHBIX TEKTOPOB. Eciu
NHTEpecyIoLL,as BaC TemMa OTCYTCTBYET B HaLLIeM CrNCKe,
Mbl FOTOBbI HATV COOTBETCTBYIOLLIETO TEKTOPa M MPOBECTA
cemMuHap [i11s Ballen KOMAaHUu.

bynem pagbl coTpygHudecTsy!

NHdopmMaLms no ceMmrHapaM 1 NporpaMMam ceMmMHapa
BbICHINAETCS MO 3anpocy.
KoHTakTHOE nnuo:
NcnonHMTeNbHbIN AnpekTop ICoTA-Poccms, AnpekTop
000 «Bpewms konTiobWHra» Nprbos Aptem Hnukonaesmy
E-mail: Artem.Gribov@cttimes.org
S Ten.: +7 (495) 481-34-97 006. 101




HEDTE
TPAHC
CEPBUC

000 «HedTeTpaHccepBUC» IBNSETCS OAHUM U3 BeAyLLUX OTeYeCTBEHHbIX pa3paboTynkoB
M Npou3BoauTenem XMMnNYeCckux peareHToB A MHTeHcupUKauum goobiun HeTu.
Hawa komnaHuns ocHoBaHa B 2006 roay. OCHOBHbIM BUAOM Hallen fesaTeNbHOCTH
ABNsieTcs pa3paboTka, Npon3BoaCTBO, NOAOOP M NOCTaBKa XMMUYECKUX peareHToB,
npepHasHa4YeHHbIX AN CONAHO-KNCIOTHDbIX 06paboTok (CKO),

a TaK>xe ang KncnotHbiX MNP n matpunyHbix CKO.

B nepeyeHb NpOM3BOAMMbBIX HAMU peareHTOB BXOAAT:
—  WNHrmbuTop knucnoTHom koppo3unn «AS-CO»;
— [esmynbratop «AS-DA»;
— [wucnepratop «AS-Di»;
— CrabunusaTtop xenesa «AS-iR»;
— TonumepHbIN KNCOTHbIN 3arennBaTenb «MP»;
— becnonvmepHbIN KNCNOTHBIN 3arennBaTenb «AS-Si» (CAMOOTKJIOHAIOLLMNCA KUCSTOTHBIN COCTaB);
— DMynbraTop KUCNOTHbIN «RQ» (HeNTpanbHas 3Mynbcusi obpPaTHOro TUMa C PerynMpyeMon Ba3KOCTbio);
- MNeHoobpasosaTenu «MNCMH» 4ns KNCNOTHOW U BOJHOM OCHOBHbI;
— CocTaB «SBK» gnsi nkBMAaLMm NeckonposaBneHUs Ha OTKPbITbIX CTBOMAX CKBaXWH W KpenneHus M3[7;
— Brnokupyiolme cocTaBbl «SX» ANs WaAsALLEero ryLeHns U MIMKBUAALUM NornoweHuii bypoBbiX pacTBOPOB.

B komnnekce c NOCTaBKOW MPOU3BOAMMbBIX XUMUYECKNX peareHTOB Mbl NPeA0CTaBNSEM MOMHbINA NepeyYeHb ycnyr no

MHXEHEePHO-TEXHNYECKOMY COMPOBOXAEHMIO Ha BCeX 3Tanax NpUMMeHeHUs npeanaraemMbiX TEXHONOMUN:

1) Moabop 1 aHanM3 CKBaXXMH-KaHANAATOB.

2) MpepocTaBneHUe peKOMeHAALMI Mo BbIOOPY ONTMMAaNbHOM TEXHONIOMMN MO KaXA0MY 0ObekTy.

3) MNoaroToBkKa NpeABapUTENbHbIX PAacYeTOB, COCTaBlieHMe ar3anHa o6paboTkKn C NpUMeHeHMeM NPOrpaMMHOro
obecneyeHuns «StimPro», coctaBneHue nnaHa pabot Ha FTM.

4) MpoeeneHne nabopaTopHOro UccneaoBaHNs o6pasLoB HedTH N BOAbI U3 BbIGPAHHOW CKBaXWHbI, Noabop
ONTMMaNbHbIX 4O3UPOBOK peareHToB AN NMPUroTOBNEeHMA KUCIOTHOrO COCTaBa, NpoBeAeHMe TeCTUpPoBaHMa obpasua
KUCNOTHOIO COCTaBa Ha COBMECTUMOCTb C NMAacTOBbIM DIIONA0M.

5) MocTaBKa cONAHOM KUCNOTbI C AOCTAaBKON 4O MECTOPOXAEHUS.

6) Bble3p MHXeHepa-TexHoNora Ha MecTopoXaeHue AN KOHTPOJIA NpoLecca NPUroToByieHMs KUCNOTHOIO COCTaBa,
npoBefeHns NoJIeBOro TeCTUPOBaHUS MPUrOTOBJIEHHOIO KUCJIOTHOMO COCTaBa Ha COOTBETCTBME TpeboBaHUAM
3aka3ynka c opopMJieHMEM MOJIHOrO oTYeTa.

7) CocTaBneHue MaT4YMHra no UToram npoBeaeHHor obpaboTkn, aHanms apdekTUBHOCTU 0O6pPaboTKN.

KomnaHus pacnonaraet co6CcTBEHHOMN NPOU3BOACTBEHHOM 6Ga3oM, pacnonoXXeHHOW
B ropopae OTpagHom CaMmapckom o6nacTu, akkpeaMToBaHHOM XMMUYeckon naboparopuen,
COGCTBEHHbIMU KUCITOTOBO3aMU B LLOCCEMTHOM U Be34eX0AHOM UCNONHEHUN, NPOrPaMMHbIM
obecneyeHnem ans npoBegeHUs MmoaennpoBaHus npouecca CKO u KrP. LWtaT komnaHum
MOSIHOCTbIO YKOMIMIEKTOBAaH BbICOKOKBaNUMPULMPOBaHHbIMUY cneLnanuctaMu.

HALIWN KOHTAKTbI:
Camapckas obnacts, . TonbsiTTu, yn. UHaycTpuanesHas, g. 1, ctp. 61
TenedoHsbl: 8 (8482) 55-72-56, 63-36-97
E-mail: info@n-ts.ru
AppecB CeTn: www.n-ts.ru

Byoem padst compyonuuecmay!
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Brympuckeancunnblilt uHCmPyMeHm

u mexnoaozuu oaa r HKT

C.A. ATPYIIIKEBHY, r/1aBHBIH KOHCTPYKTOP — IIEPBBIH 3aMECTHTEIb JHUPEKTOpa, C3A0 <HoBHHKA», I'pyrinma ®HU]L

TIpesenmatuis n0020moeseHa 0 TexHono2uueckoil Korngeperuu I pynnot PH/]
u PYTI J10 <benopycreidmv», NOCBAULCHHOLL MEeXHO02UAM NOBLLULEHILL 000bIYLL
Y271e6000POO0HO20 CbiPba, KOomopas npouiaa 4-5 aszycma 2021 200a 6 Bumeocke.

COBMEeCTHO® 3aKpbiTO® akUuMoHepHoe obWwecTeo
BLICTYNAET KAk  WHHOBAUMOHHARA  CTPyKTYpa,

ONbITHBIX ©oOpPa3sLOB HOBOM TEXHMKW
oTpacn¥, B TOM 4JWcne
HHCTRYMeHTa AnA paGoTul ¢ KONTIOGUHIOM.

B8 1989 rogy.

B8 2005 rogy.

«HoBuHKa»
OpPHEHTUPOBaHHAA
Ha  paspaGoTky KOHCTPYKTOPCKOR OOKYMEHTAUMM W WIrOTOBNEHWE
ana  Hedrerasogobuisaowei
BHYTPHUCKBRHMHHOMO oDOpyOoOBaHMA W

CoBmecTHoe 32KpPBITOE aKUWOHEepHOE ofwectao «HoBWHKa» OCHOBaHO

MpoekT no paspaboTie WHCTPYMEHTa W TexHonorvd anAa MHKT Havat

Cucmema HanpaeneHHozo Gypenuns CHE89-76M
(kaGensHiil kaHan ceasu)

CucTema HanpaeneHHore Sypewus CHBES-TEM npegHazHaveHa
ana yNpasnaeMoro GypeHna MPHIOHTaANLHBLIX, HAKNOHHO-
HENPABNEHHEIX W BEpPTHKAMNEHLIX CKBAMMH, B TOM YWCNe Ha
AENDECCHM. OfecneynsaeT KOHTPOMNL BHYTPHCHKEEHMHHBIX
napameTpoB W onpegenesne nonowesna KHEK & pexmme peansHoro
BpEMEHH,

Haseuroe ofopynosanie

TETEETHCI DA RATLIN

| JmasieTp napyrannl, M
oamus $ea B, same Sooes

JeEyCTHMAR GOLBAN HATPY 3G pacTEemnn, KH .

JOEYCTHMAS 00eRER HATPY I canTms, KH

L Max kprmaunil sosent epaeaTaTopa, Hu

¥roa BEROPOTE HPERTATENA. © Be e
JoEyeTiss ERTERCHEROCTE RGP V708, T30 M

| Tomscm VCTANOEKE OpIeNTATOpa, ¥

Mapensnvennil pacyon pabowel knanscrn,
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Buympucrxeancunnoiii uncmpymenm u mexnonozuu ona I HKT

Cucmema HanpaeneHHozo ypenus CHE89-T6M/Cocmae
BHympuckeaxuHHoe o6opydoeaHue

CHE89-TGM nosBonAeT: oCyLWECTENATE NPOBCAKY CKEAKMH NO NAACTAM MANOH TONWMHEI,
ONTUMWIMPOBaTE TPAEKTOPHIO CKBAMKWHLI, OCYWECTENATE NPOBOOKY CHEAMMH C BICOKORA
MHTEHCHBHOCTEID Habopa KPWBWIHBI, CCYLWECTENATE DypeHue GOKOBBIX CTBONOE W3
SHCNMYATALMOHHBIX KONOHH MaNoro AvaMmeTpa.

CucTema cBopa SAHHBIX OT HIJSMHOM oBOPYROBIHHA

* AARDEHIE HATHETANIA, PACKOM M TENERATYPA A20TA

*  [JABNEHIE HAMHETANMA, RACXO W TENTIERATYRE BYpOBOTC FACTROPA
* AARDEHIE [0 APOCCETS W MOCAE MEND;

Cocrtae CHEBI-TGM: ™
— HazeMHOoe : mmﬂimﬂ L CTAHLMA KONTRONA
ofopyaosaHne; . m"r' I-I‘_fﬂpBB.I'II;II:‘H -
- KHEK; = |- Oceemmmapyx - CHES-M
e e = Zafodinde naBnerme;
= NparpammHoe = e . ?aw-m TENTHEATYRA.
ofecnedenwe. -~ + Faumspinmpierae;
='_"' { ] = Wpontrin mafipauel k. T. ¥, CHESa-TEM
— — HanpaenaxHoe Gypeswe
- -_
Parsedusaimens U
/' e ] u'.;?‘I'.T“u'.tlvﬁ-:n;'«;'
AR 830 Dpvmalr';;- Modyse -'m';'; l’f;aln-;;uxs'; EPAC

HanpaeneHHoe konmioGuHzoeoe GypeHue
npeoﬁpaaueauue 00HOCMEONLHOU CKEaXUHbLI 8 MHO20CMEO0NEHYHD

3mane! nposedeHun pabom:

1. YeTaHoBKa KNWHA W BbIPE3Ka OKHA
Ha NepEOM YpoBHe

2. bypeHwe BokoBoro cTeona

3. YcTadoBka KNWHA W BRIPE3KA OKHA
Ha BTOPOM YPOBHE

4. bypeHwne GoKoBOro cTBONA

5. PaaBypueanve MocToBkIX NpoGok

6. Cnyck HacocHoro oBopyaoBaHWA
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HanpaeneHHoe konmioGuHzoeoe GypeHue
Bypexue emopozo cmeona 6e3 onopki Ha 3aboi

I3Tan
*  BypeHwe nepeoro GokoBoro cTeona

IIsran
+  nogeem KHBK go mecra aabypuBaHuA ETOpOro cTeona
*+ HapaboTea ycTyna v BypeHve BTOpOro cTeona

Cucmema HanpaeneHHozo 6ypeHus CHE89-76M
PpesepoeaHue nopmoe MIrPI

Komnnekt obopygosanna, Mcnonb3yeMbld ANA KonTioGMHrosoro GYpeHKA, Takke NpUMeHANcA AnA ¢ pesepoBalna
nopToe MICPMN.

BrinonHexo dpezepoeadve 4-x wapoe ¥ cegen myct MIPMN ¢ genpeccuel Ha NPOaYKTHBHEIA NNACT (YpoBeHL
Aenpeccun 2,5-5,5 Mna).
CpegHas ckopocTs (hpe3epoBanua Wwapa v cegna mydt MIPN (koMnozuTHeW martepuan) coctaeuna 0,23 mhy.

MpumeHaemMse Npy dpeszepoeadii Mogyny CHEE9-TEM no3soninM BEINONHWTE PEXMMHO-TEXHONOMMYECKHE
napameTps gpesepoBaHua W 3abofiHoro gaeneHA B pexMMe peansHore BpemMeHn.
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Cucmema HanpaenexHoz0 Gypenun CHE54

Cocmae
nOHOEKA YeTponcTee [.7] fancTe
I_‘Fm‘ p-:‘MI I—Im 'ml e
4 v v
= TexHW4YeCcKHe XapakTepHCcTHEM obopyaoBaHKA
HATENHCE
FIameTp KoMAOHOSI! 54 um
. : Tunopamep nprseHAacMol MHET, Mm 44 45634
Tin sanacoaasHono 8 FTHKT sabena MR
{TpexinnuHEA)"
DCHpeTHOCTS YCTPOACTER NOBOPOTHOND, * 30
Mnesna Gey B3 W nonota 2000 s
Pacxof sMAMICTH HEpe KOMMOHOBKY, NIMHH 100=200
THROpaIMED HCNONEIYEMBX HKT no MOCT 02114
63380
Jl-AEMETE KHHD-OTENOHHTRNS, MM 120
YIoa KRkHa-OTENONMTENA, © 5
MEKCHMANLHOE YCHTAE HE CHRATHE, TONH 2
K MaKCHMANEHOR YCRIME HE PACTRNEHHE, TOHH h
Cucmema HanpaeneHHozo OypeHun CHE54
B34 u donomo
Mpu nposegennn paBoT ¢ NpeacTaBMNEHHBIM KOMNNEKTOM
oBopyaoBaHKA WCNONbIYETCA BMHTOBOW 3aboHHLIA aBMraTens
anamerpom 54 (55) mm © OTHNOHMTENEM W QOnNoTa
anamerTpom BE-89 mm.
B30 v gonoTa B CTAaHOAPTHHIA COCTaB KOMNNEKTa NOCTABKW
He BXOAAT (MOryT GbiTh NOCTaBNEHbL OTARNLHO).
Mpw wcnonesceanvy B30 O0O-55 ¢ yrnoM WCEKPUENEHWA KPHBOrO -
nepesogHUka 3° W gonoTomM guaMeTpom 66 MM MakcHManeHas
pacyeTHas MHTEHCHBHOCTE Habopa KPMBMAHEI MOMET COCTaBWTE
18,82°/10 m, 4To cooTBETCTBYET paguycy Bypexua 30,45 m.
MpW HeobxoauMocTH BYpeHHA NPAMONUHERHEIX YYACTHOB Nocne
HaGopa KpMBMAHE C BONLLUOA WHTEHCHBHOCTEID pexomumre‘rcn
npoWagecTd  3ameHy B30, YCTaHOBME  OBMraTens
MUHUMANEHEIM YINOM MCKPUENEHWA NWGo Boobwe Gea Hero. L
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O6opydosatue dna paduanLHo20 eCKpLIMUSA NNacma
OfacneydsasT colgaHue KaHanos W3 oGcagHoN KONOHHL!
MpuHUMA padoTsl TEXHOMNOMMWA 3AKNIOYABTCA B TOM, YTO Ha HeoGXoAWMOR rMyGuHe CReyMansHsIM
HHCTPYMEHTOM Npope3aeTch oScanHan KONOHHA W NOCNE BIEMKM HHCTPYMeHTA Ha rubxof HKT cnyckaeTtca
rMOPCMOHMTOPHERA Hacagka. JaTeM HACOCOM NOG BLICOKMM JABNEHWEM NOOAT BO4Y ANA paMbiBa
pagvansHoro kaHana. [lna nposedeHns paMbiea Henonesyerca MTHKT anamerpom 0.5 grodma u3
AHTHKOPPOIMOHHOMD MaTepnana. Mpw oGpaTHoM X008 HAcAgKH NPOWIBOOMTCA 3AKAYKA KMCNOTL B
CO30AHHBIA KaHan.
Mo cpaBHeHUo © TPAOUUNOHHbLIMK cnocoSaMi BCKPLITHA NNAacTa, HanpuMep, nepdopUpoBaHeM __J L;
(anuHa go 0,5-1,2 m), metog PBMN noseonAeT oxXBaATHTE 3HAMHTENBHO SONbLUIYIO NPOTAMEHHOCTL \
nnacta (ao 100 M), No3ToMY NORBNASTCA BOIMONHOCTS 3aATH 3a NPeaenkl NOBPEkISHHOR | I
NpKU3IaSoRHOR 30HE CKBAMMHSL 7
B nepuog ¢ 2011-ro no 2013 rog no TEXHHUYECKDMY 3a0aHHID ONA KOMNAHWK «BenopycHedTe»
paapaboTad W MArOTORNEH KoMnexs oSopynosanua Kd40: _-:1
- BHYTPMCKBAXWHHOE 0G0pPYODBaHKE;
= YCTaHOBKA ANA PagMansHoro BCEPETHA ANACTa.
Komnnekc oGopyaosanna K40 obecneunsaet cosgarne 4-x il
KEHANOB MNETPaUMK anuHod go 100 m 3a 1 CNO. "
Knace npousocTy oScagHoR KonoHHsl = go T{P110) srnounTensHo,
Mpouece cBEPNEHUA NONHOCTBIO KOHTPONWPYATCA ONEPATOPOM.

MpumeHaemoe 0SopYOOBAHME BRMNOMART MUHH-KONTIOGHHIOBYD YCTAHOBEY M KOMMNEKT CEBAMMHHOMN e
ofopygosanvA. Caepnesne oTREpCTHA B 3K BRINONHARTCA B 330aHHOM 33MMYTANEHOM HANPABNEHAH,
Ha ycTee nony4akrT JOKYMEHTaNBHOE NOATEEPMOEHWE PE3YNLTATOE NPoBEaeHHbIX paboT Ha NynsTe onepaTopa.

T

Satenmnpuaﬂ oqucmika ckeaduH. OnucaHue mexHonoauu

CHcTaMa HeKTOPHON OMHCTIM NPpeOHaIHadYeHa ANA BINONHEHWA ONBpAUMA NPOMBIBKM B FOPHIOHTANBHEN CHBANMHAX
W CEBaMMHAX ¢ aHOMANBHO HHUIKMMKH NNACTOBLIMH OaBNeHWAMA W BRICOEMM NOMMOWaHWaM HUOKOCTH.

DanHeii cnocob NpoMLIBKM NOMYYMA PAcNPOCTRpAHEHWE B TEX CMYYAAX, KONDa NpoBedeHWe NPOMBIBIM ¢ oBsMHOR
UHPKYNAUMER HeLenecooBpasHo N HEBOIMONHO,
OH oCHOBaH Ha 3dxpexTe IHEKTHPOBAHNA, CO3NABAEMOrD NOTOKOM, MMEIOLWMM SONbLUYKD CHOPOCTE TEYEHHUA (CTRYAHBIA

= ' = %\

Ona yHMpEYNALMH MCNons3yeT AeoiHy (TpyDa B TpyGe) rudiyse TpyDy, rae pabouri NOTOK NoJaeTCA BHM3 no manod MHKT,
A MHEETHRYEMBIA NoaHUMaeTCA Beepx no Soneweid MHKT. Oeodivan MHKT cvoTasa Ha Sapadan, MM OWWA CNeLrnansHe@ BERTRN

BHYTPHCKBAXMHHAA KOMNOHOBEA HMEET
FHAPCMOHHTOPHBIE CONNA ANA PAIMBIBA OTNOMEHWA W
COIAAHWA BIBRCH TEERO0H hadkl ANA NOCNEAYIOWEro
&ro NOACOCa B AKEKTOpE.
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Buympucrxeancunnoiii uncmpymenm u mexnonozuu ona I HKT

3mm'ﬂpﬂlﬂ OYUCMKE CKEAMUH.

Pesynsmamki pabom Yenoeus npumeHeHun
1. FnySuHa cHBANKMHB NO BEPTHKANK = ao 4500m,
i 2.1} HT SBENEHAR =0,1 1 Bbiwe
3, Ovametp HapymHod THKT, mm -44 45;50,8; 60,3

4, OnameTp CRBAMHHHOR KoMNoHOBI, MM - 5400 83.0:73.0

FTR |

AnA adperTHBHOrD i 2
NNaHWpoBaHWA palioTne = |

IMERTOPHON OMHCTHE T R v v R 1 s

Yaphmns mrmnian
HeoGXoguMo NpoBeaeHHe Pac. 1. Tk [THET grmecsh 3600 u

PaCcYETOB ONA KOHKPETHLIX
CEBAMMHHLIX YCNOBHA W
npuMeHseMsx FHKT,

PacueTHRIe yCNOBMA
HENONLIGBAHWA TeXHONOTHH
IMEKTOPHOA DUHCTEM CHEANMH
AnA FTHKT 44,45 MM MOXHO
onpeasnnTe H3 0CHOBAH KA
NpUEeQEHHBLIX FpAthHKOR
(mpuaedess dra MTHKT dnusad
3600 M (pue. 1),
4100w fouc. 2} v

4600 m (pue. 3) - =
Mecok ua NpUeMHOR eMECCTH  CMMCTEE BMEDCTER CHCTEME! OMWCTEN P 3. M OFHIT anovecdd 4500 u

- g o ey
Prc. 2 e IHET & nesecdd 4900 @

KuecnomocmpyiiHoe 8ypexue. OnucaHue mexHonosuu

KucnotocTpydHoe GypeHue oDeCneYWBasT KWCNOTHEIA HaMes GoHOBeIX CTBONOBE B kapSoHATHEIX KOMMekTopax ©
WCNONL3I0BAHWEM KONTOGWHIOBOR YCTAHOBKM Ha HeoDCaweHHOM YYacTke CTBONa CHBawMHbLL. [MpUMEHRETCA Aans

kapBOHATHRIX NopoS WIBECTHOBC-QONOMUTOBOrD pAga CaCO,-CaMg(COs);. K AaHHBIM THNAM NOpOS OTHOCATCA Nopoasl ¢
cofepHanien kapSoHaTHeX MuHepancs Gonee 50%.

HawGonee adderTHEHLIR PEaYNETAT AOCTUIASTCR NPW COASMMAHMN WIBECTHAKS cabiwe BO%.

BwGop HeofxoQuMOore pagwyca pasMeieasmore GOKCBOTO KaHana onpegenfeTca
MOWHOCTEHD NNacTa, QHaMeTPoM OCHOBHOMD CTBONA CHEAMMHE! M COCTABOM KOMNOHOBEN,

MeoMETPWA PACNONOHEHNA KAHANOE ONPEdEnAETCA COCTABOM KOMNOHOBKH

Mopagok paGoTe:
Fenyck NPAMOR KOMNOHOBKK Ha konTioGuHroBod TpyGe (38,1 Mm);

FUCKPUBNEHWE KOMNOHOBKW Ha 3afaHHBLIA Yron 3a cueT nogadd JasneHus M
pasMeB kaHana paSouel mmakocTeio (HCI go 20% + uHruButop);

#paambie GOKOBLIX CTBONGE); SE——
TR ET—

> passopor komnoKoki Ha 180 rpa.; h —

¥ pazmeie GoxoBwx cTEONGCE.

Hanwune aBTOHOMHOMS MHEMWHOMETpa OGECNEYMBAET 3anNKcCh TPAEKTODMM
co3gasaemedy GONOBLIX OTBOOOB.
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Kucnomocmpyilinoe Gyperue. Cocmae KOMNOHOGKUY

Coapsntan ¢ THET K COap an T T T

YETpORCTED ROBOPOTHOR

| VETpORCTES OFCHomN Kse

+  CoeguHuTens ¢ FTHKT — npegHassaded gnm wecTeoro coeguHerna KHBK ¢ MTHKT. BosmoneH BApHAHT KaK © BHYTPEHHEN,
TaKk W ¢ BHEWHeR dUKkcaymen,

+  KoMnoHoBEA cOBAMHMTENLHAR — BENIOYAET KNanaHd ABOAHON CTBOPYATHIA, PAlLeaUHHTEN: (AKTUBAUMA WapoM) ¥ KnanaH
UMPKYMAGWOHHEIA (aETHBALMA WapoMm).

+  YcTpoWCTEO NOBOpPOTHOR — obecneynBaeT NoBoOpoT oTENoHUTENA KHBK Ha 30° npu umprynaumi.

+  YoTpoWCTEO OTKNOHAKILSS — 0SecnediBasT OTHNOHEHWE HIkHER cerywn KHBK npu umprynaumue.

+  ¥YonuHutens — obecneunsaeT Heobxogumoe paccToAHMe oT mecTta neperwBa KHBK oo ruapoMOHWMTOPHON HacagkM.
BMECTO YANHHUTENA MOKET YCTAHABNWBATLCA AETOHOMHEIA MHKNHHOMETP.

+  Hacanka rMAPOMOHMTODHAA — ANA CO3OAHWA CTPYHA MUOKOCTH NpH ouucTre W oGpaboTie cTEONOE.

KucnomocmpytiHoe GypeHue, HHKNUHOMEeMpP ckeaxuHHLIG MCA

OnumoHaneHo B coctae KHEK moser Guime
BKNKOYEH ABTOHOMHBIA MHKNMHOMETP MCAT,

OH NO3BONAET NPOM3IBOONTE 3aNWCh AaHHbIX . e

0 TpaekTopuM  nepemeweHns  KHBK, — e o

KOTOpbBIE CUMTLIEAIOTCA NOCNE Nogbema Ha - - L N — s -

NOBEPXHOCTE MPH NOMOWM cneuywanesore -

ycTpoicTea. QCHOBHBIE TEXHHUHYECKHME NMAPAMETPRI
Ouametp UHKNWHOMETPE, MM 54
TouHOCTE WIMEPEHWHA, 38HWUT +0,2°

a3uMyT +2°

Bpema aeToHOMHON paGoTel, 4 Ao 100

" - _ {NpW AMCKPETHOCTH cuNTEIBAHKA 10cek)
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CenexkmueHan 06pabomka CKeaMKUH.
NocnedoeamensHoCMb ebiNONHEHUSA onepayul

1. Cnyck KOMNOHOBKN HUME YPOBHA 3ape3ru.

2. ANTHEM3AUWA NPH YERNMWJEHW UWPEYNAUWK (NoBopoT
Ha 30° ¥ OTHNOHEHWE BBIXOOHOW CEKLMK).

3. MogbeMm KOMNOHOBKM € NOCTOAHHOM UMpKYNAUMeR Ao
nonagaHuAa B OGOKOBOW CTBON (pEryCTpHpYETCR no
NageHnio GaBneHna).

4. Brxon s GokoBoi cTEON,

+ Mpy oTpHUaTENEHOM peaynsTaTe No N 3 UWPKYNAUWA
OCTaHABMMBASTCH W NOBTORRKITCR onepaumu no n, 11 2.
* Mocne exoaa 8 GOKOBOR CTEON LWPKYNALWKD CHIDKAMT,

Kucnomocmpyinoe GypeHue. YnpaeneHue mpaexmopuell

Mpw NnpoeegeHry paboT No CTPOWTENLCTEY SOKOBLIX CTBONOE BaMHEIM ABNASTCA:

1. MonydeHne MHGOPMALMM © TRABKTOPHH B PEKMME PEANBHOTD BDEMEHH.

2. BosMo#HOCTE YNpaBNEHWA TPAEKTOPHER,

3. BO3MOMHOCTE NPOBOOKM KAk PaAMyCHBLIX, TAK W NPAMONMHERHEX ydacTkos Ges
sameHu oSopyooBaHMA,

OTAWYMTENEHEE 0COBEHHOCTH:

+  MuknuHomeTp kaBensHoro Tuna. OGEcneuWBEsTCA NWTaHWE W nepegava WHGOOPMaEUWKM Ha NOBEPXHOCTE No
recdmavueckomy kabeno BHyTpW MHKT.

+ MoBopoTHOS YCTPORCTEO MMOPABNWYECKOND THNA CBRIAHO ¢ GROKOM WHKNMHOMETRMK, YTO oDecneynBasT BOIMOMHOCTE
NOBOPOTA OTKNOHANLWEND YCTPOHCTER W B TO e BPEeMA OTCNEXMBAHWA Ero NONOMEHHA B NIOGOR MOMEHT BpPEMEHM.

+  OTENOHAKILEE YCTPORCTBO CAPOSKTHPOBAHO TakmM o0pasom, yTo ero cpabaTeiBaHWe NPOMCKOOMT NpPW pacxoge
180-200 n/muH (Tamwm oGpazom, B8 pabGouem gwanajzone pacxogos 150-180 nfmmH koMmnoHoBka OyOeT MMETh
MPAMONHHEAHOS NONOKEHWE, 8 NPH NOBLIWEHWK pacxoga go 200-220 n'MvH GygeT uaT¥ No paguycy).

>
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FuépomorumopHoe GypeHue

Mpw paBoTe B NNacTax cpegHel M MeHblWed NPOYHOCTH MOXET GLITh pAcCCMOTREH BapUaHT BYPeHHA CKBANMH
€ MCNONB3OBAHWEM CNELWANEHOR BRALWAKLWERCA MMAPOMOHHTOPHOA HACAAKM, YTO NOIBONUT MCKNKYUTE
Wenonesaoeadne B3 W yCHOPHTE CHOPOCTE NPOXOOKA.

Mpegesaywwid onsim pazpadoTin oSopydoBaHMA

W NpoBeaeHns padoT No paaMansHOMY BCKPBITHID
nNnacTos, T.e. Koraa paboTel NpoBOAATCA
HENOCPEACTEEHHO B ToNWe HediTeHOCHOMo NNacTa,
NOKAIANM, YTO B 3TOM CMyYae ANA pa2pyLleHHA
nopoasl AOCTATOMHO QOHECTH 40
rMAPOMOHMTOPHON HaCcaOKW AaBneHWe B Npegenax
250-300 Bap.

MNpoepegeHHEIR AHANWE PEIHEA KONTHBWHIOBOro M HACOCHOMD 0GopPYOoBAHKMA,

a Tawke rMapasnMYeckUe PpacyeTel NOKAsany, 4To TakMx NapaMeTpos ¢ YYeToM
rMOPABNWYECKMX NOTEPE MOKHO OCTUYE NPW HCNoNb3oBaHWK MTHKT 44,45 mm,
a Ha HernMyGoKMX CHEaMMHEX MOXKHO WCNONL30BaTL M MEHLLUMA pasmep.

KONTHEWHMOBBIX YCTAHOBOK.

OfecneyvBaseT  npoBegedre  reoduanyeckMy  WCCMefoBaHWA  FOPWIOHTANMEHBIX W
cySropuaoHTanNbHeIX CKBAWMH, B KOTOpbieé ofecnednTs OOCTABKY NpMEODOB NpW MOMOLLA
kabena (MnW XecTHoro kabena) He NPeacTaBNASTCA BOIMOMHBIM.

lNonosiku kabenbxbie KC151, KC153

KC151
e S B i
npsap

Hapy#HBIA gnameTp = 54 mm.

Tun reoduandeckoro kadenn = TPeXHUIBHEIA,

WMenonHerne coaguruTens ¢ THKT = no saanpocy

Tun kaGensHoro HaKoHeYHUKA — HKB-3-60"

15 “EOSMONHO U320MOoaneHUe kabenbHEX 20M080K ¢ ApYaUMU MUMBMY HEKOHEYHUKOE

Tl e
=
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O6opydoeaHue dnn docmaeku 2eohusuveckux npubopoa.
lMonoeku kabBenbHuie KC171, KC173
| YIRN I8N | . | | Lspeynaugsassises | HaKoHEHIK |

I Paybaa T anapeiiba l
MILpAB ek
Mogyne HaznaveHwe KE171 KC173
Yaan 3agenk recuInwecrons kateans OfecnedHBaeT HecTrYO hurcauuo kabena Q o
CoesanHeHue SeicTpopaseeMHoe OfecnedqueasT cBopry KOMNOHCSIA HA YCTbE o o
KnanaH oBpaTHbii ABciiHON cTROpHaTEI MpegoTepawaeT oBparHed TokxuarocTH e THKT Q 0]
PasteauHMTENs ABapHiHER rnapaenyseciiid  OfacnedHBasT pastaguHeHHe Npn HeoBxaguMocTH @ L]
HaroHedHWr kabensHsIR OGacnequEaT CTRIKOBKY recdandecsinx npubopoe (5] (9]
| KC171-45 KC171-54 KC173-45 KC173-54
AnuHa, Mm, He Gonee 1380 1450 1100 1200
MaxcHMansHbi HaAMETD KOMNOHOBKH, MM 45 54 54 54
Pabouan Temnepatypa, C°, e Gonee 150 150 150 150
| KonuuecTeo#mn, Wwr. 1 3 1 3
PaSouyancpega: eoga, HedTe, SypoBbis pACTEODE C COABPMAHWEM XNOPUI-HOHCE
He Bones 50 mrive, Necka W APYTHX MaXAHWNECKIX NpUMaced He Bones 1%
CoeguHHTENE Knanax oGpaTHeI# PaseguHuTEn: | NosunbHEIR HHCTPYMEHT | Hacagra
KEHABCHHBIR LAMHKDELIA MEXAHIYECHII — nepo
s e ——
= s | D B | M-
MYHCHHBIR E BKTHBHDYEMBE! WapoM — _— FHAPOMOHHTODHAR
e - ) "
~ C ramanou cansm E ———
| e i e x TROCOMOBRA e T
BHHTORORA KnanaH uipkynALMoHHEIR.
. | MEXAHWUECERA “ THAPOMOHUTORHER
# R E C KaBENbHEIM KEHENOM BpatoLARCA
24 _ Kounowoeka coemiwTenshan |
OTKNOHWTENK YeTpoicTea noBopoTHLIE
e b e eem—
=t D —— <
FHAPABNLYECHN SARRIR
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Hedchekmockon aubkoll HacocHo-KoMnpeccopHol mpybsl T2

HazHaueHne — oUeHKS TexHUYecKoro cocToAHuA MHKT auametpom ot 31.75 po 50,8 MM
(BaRBNEHWME W OLEeHKa OeheKTOBR M HIMEDEHHE NECMETDHYECKWX NapaMETDOB]),
MENONBIYEMBIX B KONTIOEHMHIOBRIX YCTAHOBKAX,

OcroHpie TENHRBECENS NARAKTERRTTHEM

Paamepts THET

Metog pedesToconim
BLABNAEMESE D8DEKTH

- OTBEDCTHA AWAMETROM

= MONEPEIHLIE HEDYHHEE TREWHES

= NONEPEHLIS BHYTPEHHNE TReWMHE

- PEKOBIHE HE HADYHHLIX NOBBMHOCTAX

- PEKOBHHE HA BHYTHEHHIX IOBEMXHOCTRX

- BMATHHE HA HADYKH LI MOBEDHOCTAY
TERHOCTE MIMEDEHHA CORAMEA TONUM HbE CTRHIG
THOCTE M3MEDERWR GHEMETDE TR Tpylu

[MANAIOH ONPEAENEHIR DBANEHOCTI
{PRIHOCTE MAKCHMANEHORS W MHMMANEHOND AMaMeTpoe )

Lar CHATHA DefeaTOrpaMMel
MarcHstansHan CROPOCTE NOREMK TRy
ChyeHEE TEUNEPSTYPE! (EPYRANLEA CPetl
Cugexra nbpagnn

31,75 mma, 38,1 mana, 4445 mm; 50,8 mm

OjeHEs pACCERHMA MAMHWTHON noToxa (MFL)

0875 MM

C paoperties 0.5 i gnvHod 6,35 mm 1 rmySenod 10%
€ pacpermies 0.5 wi anuuod B35 MM 1 raylenon 15%
BrameTpou 1.5 M mySesod 10%

AnameTpon 2 54w ryGusod 25%

10101 namt

20,185 um

0 185 um (B 3-x NNOCKOCTRX)

or 0 mo 3 Mu

2 MM

0,8 e (48 sivian)

B gManazose ot 40 po +50 "C ¢ ToumocTeo £1 °C
B AWanazose £2] c guodpethocTelo 0,19

Qegexkmockon aubkol HacocHo-komnpeccopHol mpy6ul 4T2.
PacwupeHue sosmoxHocmell. CosepuweHcmeosaHue 10

JaHHble 0 reoMETpHYECKMX NapameTpax TpyOul (AWamMeTp W 0BanbHOCTL) M TONWMHE CTEHKW B PEXMME peansHoro
BpEMEHM MOrYT NepeaasaThcA B CKP, W, MCNONL3YA 5TH AaHHLIE, OHA TaKKEe B PEMUME DEaNEHOMO BPEMEHK CTPOMWT
Harpy3oqHYHo guarpaMmy TpyOel, Ha OCHOBaHKK KOTOPOI ONEpaTOP MOMET KOPPEKTUPOBaTE CBOW AEACTBMA ANA
NpenoTEpalLeHIA 2BAPHAHBIX CUTY LMW

70 Ne 3 (077) Cenrsiops/September 2021



s
~
am
<
a8
)
o>
A
)
da)
®)

Buympucrxeancunnoiii uncmpymenm u mexnonozuu ona I HKT

Hdegrexkmockon aubkoll HacocHo-koMmnpeccopHol mpy6el T2,
Pacwuperue eo3moxHocmell. CoseplueHcmeoegaHue 10

3a nocnegHes BpeMA HAKOMNEH IHAUWTENEHEIR ONBT padoTel, C YYETOM KOTOPOro
npon3soauTeR gopaboTra oSopyQoBAHKMA W &ro NporpaMMHore obecnedyeHus,

NokaneHbie gederTsl TPYGH MOMHO PA3OSNNTE HA TPU KATETOPHM:

a) ManopazMepHas NoTeps METanNa THNa KAaBepHL MNK TPeLWMHBL. Ha
AedexTorpaMme 3TO OTPANAETCA KOPOTKMMM KPACHBIMW BEPTUKANBHBIMMH
nonockamy nGo (ecnu gedert Gonslwero paaMepa) codeTaHueMm Tpex NoNocoK:
3eNeHan — KpacHan — 3eNeHan.

G) ManopasmMepHslil dparMeHT GeppoMarHMTHOND MaTEpHana, NPMNMNWKWA K CTeHKe
TpyOsl HAHYTPH W CHapyXM, Ha gederTorpaMme aTo OTPAKASTCA KOPOTRMMM
FENEHBLIMK BEPTUKANBHBIMK Nonockamu nubo (ecnu gederT Gonbwero paavepa)
COYETAHWEM TPEX NONOCOK. KPACHAA — IBNEHAR — KPACHAA,

B) 3a0Mp Ha HAPYAHOA NOBEPXHOCTH TRYGR . OTNHYAETCA HECHMMETPHYHOR
hopMoi — peakMM HaYanoM BNAAMHE! W NONOrMM BEXOACM W3 BRaguHe Ha
AecherTorpamme 3agup Ha HAPYHHON NOBEPXHOCTH TPYSR OTPAMASTCA COMBTAHWEM
ABYX NONOCOK: KPACHO-3ENEHAA WNK 38NEHO-KPACHAA B 3aBMCHMOCTH OT
HanpaeneHwA 3agupa.

Hechekmockon aubkoll HacocHo-KoMnpeccopHol mpybsl 4T2.
PacuwupeHue eo3MmoixHocmel. CoseplueHcmaoeaHue annapamdol Yyacmu

MpowaeoguTcA gopaboTka annapaTHoW YacTk obopyaoBaHuA,
HaNPaBNeHHAA Ha NOBLILEHWE TEXHWUYSCKHX W NONbLI0BATENLCKUX

KavyecTe:
*  YBENHYEeHO KONWYeCTES THNODAIMEROE KOHTRONHDYeMBIX
MHKT;

*  MOBBILEHA TOMHOCTE HAMEDREMBIX NapaMeTPOB Mo
cpasHeHuio ¢ AT1 Ha 10-15%,;

*  npovaeegeHa gopaBoTea KOHCTPYKUMH B YacTh YNPOLWEHWA
pafoT npu nepeHanagke Ha gpyrod TunopaaMep MHKT,

+  3aN0MEH3 BOIMOMHOCTE CHHXPOHW3AUWH paboTel
AederTockona ¢ CKP,

+  BBEEOEHA ONUWA JoOCHALEHWA dederToCKoNa OUMCTUTENEM
MHKT.
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Baeapenue aabTepHATUBHBIX XKUJKOCTCH

I'PIT Ha ocHOBe Ba3koynpyrux [TAB
B OIIBITHO-TIPOMBIIIIJICHHBIC UCITBITAHWA

B3 MunpPrKO

B.B. HUKHUTHH, crapmuii HHKeHep OO0 JIpOMBINUICHHAS XM MU A>;
H.C.TYCEB, 3aBeayromuii HIJI OO0 JIpOMBINIICHHAA XHMH T>

B HacTosAIIEE BpeMs BCe OOJIBIIYIO IOMYJIAPHOCTD B
TEXHOJIOTUU T'HIpOpa3pbiBa macta (I'PIT) Habupaior
AJIBTEPHATUBHBIE XKUJAKOCTH O€3 HCTIONIb30BAHUA I'ya-
POBOM CMOJIBL. CpEIU TAKUX JKHUIKOCTEI MOKHO BbLJIC-
JINTb BOAHBIE PACTBOPHI BA3KOYIIPYI'UX [IOBEPXHOCT-
HO-aKTUBHBIX BemecTB (BYITAB), KOTOpBIE 0OPA3YIOT
I'eJIv, HE YCTYIAIOIHUE ITO PEOJIOTUYCCKHUM CBOMCTBAM
cmruToMy ryapy. Ocenbio 2020 rojja ObLI1M IPOBEJEHBI
ONBITHO-TIPOMBIIIJIEHHBIE PAOOTHI HA OCHOBE BYTIAB
«VES-FRAC» u akrtuBatopa <«VES-Link» xoMmnanuu
OO0 JIpOMBIIIICHHASA XUMUS>.

KoHKpeTHbIe IPEUMYIECTBA BA3KOYNpyrux ITAB
10 OTHOLIEHUIO K I'yaPOBBIM I'€JIIM MOXKHO IIPeJCTa-
BUTB B BUJIE CDABHUTEIBHON TA0I. 1.

IIpeaBapUTENbHBIE TA0OPATOPHBIE UCCIEAOBAHUA
JaHHOU XUAKOCTH Ha BA3Koynpyrux ITAB mepen
OIIN npOBOAUIUCH IIO CTAHAAPTHBIM MOAEIAM —
CTaOUJIBHOCTb CHUCTEMBI MpPU MJIACTOBOM TEM-
neparype npu 100 ¢! (puc. 1), BIuUAHUE CABU-

(511 1 100 c!) (puc. 2). JONOJHUTENBHO OBLIN IIPO-
BEJIEHBI TECTBI HA CTATUYECKOE OCENAHUE IIPOIITAH-
Ta (PUC. 3) U pA3PyLICHUE I'€JIA IIPU IIOMOII U I1JIACTO-
BOI HEPTHU (pUC. 4). B KaueCTBE )KUAKOCTH PA3PhIBA
IPUMEHAICA COCTAB U3 4% BYITAB «VES-Frac» u 1%
akTUBaTOpa «VES-Link».

ITapajienbHO C HU3KOTEMIIEPATYPHBI-
MU CKBAXKUHAMH [POUCXOAWI IOAOOP BBICO-
KOTEMIIEPATYPHBIX  COCTABOB KUIAKOCTU [I'PIT

Ha BVIIAB. Bpuin npoBeAEHbl AHAJIOTUYHBIE Te-
CTBl Ha CTAO6MJIBHOCTh (PUC. 5) U OCENAHUE
rpornranTa (puc. 6).

OnBITHO IIPOMBINIJICHHBIC WCHBITAHUA IMPOXO-
nqunn B CeBepo-3amaHOM (EeNepabHOM OKpyre
H4 JIBYX CKBA)KUHAX OJHOI'O0 MECTOPOXK/JACHUS MPU
IACTOBOIM Temmeparype 25 °C. CpegHuil o6beM
3aKavYnBaeMor cmecu coctaBsua 140-150 M2, macca
OPONIIAHTA —OKOJO 30 T, ObIIee BpeMs 3aKAYKU —
60 mMuHyT. Ha ZaHHBIM MOMEHT BEACTCSI MOHHUTO-

rOBBIX HAIPY30K B TEYEHUE TPEX MHUKJIOB PHHT 1OOBIYH ITOCJIE IPOBEJCHU S OTIEPAITUH.
Taonuuya 1
MNapametp CLUNTBIV ryapoBbIVI Feflb Kupkocrs Ha BYTAB Kupkocts Ha BYTAB HT
Temnepatypa npumeHeHus, °C 25-140 10-80 80-120
Temnepatypa npurotosnenHus, °C 25-30 >10 >10

lyap — 1,8 = 4,2 xr/m?

CocraB

Crabunwmsatop muH — 1-2 n/m?
[esmynbratop — 1-2 n/m?
Cwwatens — 1,5-5,0 n/m3

Bperikep — 0,3-3 kr/m?

BYMAB - 30-70 n/m?
AxtvBaTop — 8—20 kr/m?

BYMAB - 50-80 n/m?
Axtvatop — 10-80 kr/m?

Wcnon b3yeMas BoAa

MpecHas

ﬂpeCHaﬂ M MHEepanm3oBaHHasa

HpECHaﬂ M MUHeparnin3oBaHHas

Paboyas BszkocTb npy 100 ¢!, cP

400 (< B 3aBMCMMOCTM OT
[103VIPOBOK)

400 (£ B 3aBUCMMOCTM OT
[I03VIPOBOK)

400 (% B 3aBUCMMOCTM OT
[103VIPOBOK)

MuHMManbHas neckoHecyLLas
BA3KOCTb, CP

300

100

100

Cnocob pa3pyLueHust

OkncnunTesibHble CoenHeHUS

MnacroBas HedTb UK
creunanbHbln bperkep

MnacroBas HedTb UK
crewmanbHbin Openkep

Yoep>aHuie nponnaHTa

YoepxuvBaer

YoepxuBaeT

YoepxuvBaer

OcraTtoyHas NpoBoAnMOCTb, %

40-70

>90

>90

[octynHocCTb

pYPOLHbIN NONUMEP — 3aBUCUT
OT ypoxxas

CUHTETNYECK I NPOLYKT

CUHTETUYECK A NPOLYKT
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Pucynox 1 - Cmaounsbnocms zenn Ha OCHoGe
4% BYIIAB «VES-Frac» u 1% axmueamopa
«VES-Link» npu 25 °C u ckopocmu coguza

100 ¢! (kpacnwiii 2pagur — 6a3Kocmas,
ncenrmulii — memnepamypa)

[oiem  TTimm T [ (Van oo | s |00 es | Moame | omss | W ums | o0 | L0 | ek

Pucynox 3 - Tecm na cmamuueckoe oceoanue
nponnanma npu 25 °C

Pucynok 5 - CmaouasHocms 2ensi Ha OCHOGe
8% BYIIAB VES-Frac» HT u 10% axmugamopa
npu 90 °C u ckopocmu cosuza 100 ¢’ (kpacuwiii
epagpur — 6a3Kocms, cunuil pagux —
memnepamypa)

MATEPUAJIDI

Pucynox 2 — Biauanue co8uzo8uLx HazpPpy30K
Ha 2eab — 5 munym npu 511 ¢’ u 5 munym
npu 010 ¢’ (kpacuwelii pagdur — 6a3Kocma,
aceamulii 2papux — memnepamypa)

100% rens B0:40

Pucynox4 — Tecm na paspyuwenue c Hegimuro

L =_"i’£"r ";_T"I-'E' =1 =] B ] | W | e

LT . = -
|
‘ E

Pucynox 6 — Tecm na cmamuueckoe oceoanue
nponnanma npu 90 °C
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VilIl MexxayHapopaHas
(XVI Bcepoccumnckasl) Hay4Ho-

npakTnyeckast KoHpepeHU U
«HedTenpombicsioBass XMumMusa»

B PI'Y HedTu nraza (HHUY) um. .M. 'y6KkrHa

24 nions 2021 ropa cocrosnach VIII MexayHapoaHas

(XVI BcepoccuicKass) HayYHO-TIPAKTUYIECKAS
KOH(pepeH1usa <He(pTenpoMBICIOBAS XUMUS»,
CTABIIAS y2KE TPAAUIITMOHHON BCTPEYA,

KOTOPAas EXETOTHO COOUPAET IPUBEPKEHIIEB
HEMTENPOMBICIOBOU XUMUU. M3-32 TAHICMUTHBIX
OI'PAHUYEHHI BCTPEYA BTOPOU
roJ| HOAPA IIPOXOAUIIA

B OHJIAUH-PEXHME.

MeponpusaTue NpoBOAUIOCH
B PaMKaX peajn3aun
CO3/[JaHUSA U PA3BUTUS HAYYHOTO
LIEHTPA MUPOBOT'O YPOBHSA
«PaliMOHA/IbHOE OCBOCHHE
34MACOB JKUJIKUX YITIEBOJOPOJOB
IUTAHETDBI> 10 IPUOPUTETY
HAYYHO-TEXHOJIOT'HYECKOTO
Pa3BUTHA «DKOJIOT'NYECKHU
YHUCTAs PECYPCOCOEPETAIOMA
IHEPTETUKA, I(PPEKTUBHOE
PETHOHAJIBHOE UCIIOIb30BAHUE
HEJP U OUOPECYPCOB» ITPH
nojepKKe MUHUCTEPCTBA
HAYKH U BBICIIETO OOPA30BAHUA
Poccurickon degepanuu.

Hay4HO-TIpaKTUYECKUI
JKypHaJI «BpeMs KOITIOOMHT 4.
Bpemsa I'PIT»> BLICTYIINII B KAYECTBE I'€HEPATIBHOI'O
MH(MOPMALIMOHHOI'O ITAPTHEPA KOH(PEPEHITUN.

C IPUBETCTBEHHBIM CJIOBOM K Y4aCTHHUKAM
KOH(PEPEHIIUN OOPATHUIIMCD 3aBEYIOINNA
KadeapON TEXHOJIOTUH XUMUYECKUX BEMIECTB
JUI HE(PTAHOM U I'a30BOY IIPOMBIIIJIEHHOCTH
PIrymedprnurasa (HUY) nm. .M. I'ybknHa,
npodgeccop M.A. CUIUH U IIPECTABUTEIb
Mwuno6pHayku PO 3aMeCcTUTEND AUPEKTOPA
JenapTaMeHTa rocyapCTBEHHOM HAyYHOM 1
HAy4YHO-TEXHUYECKOM NoNuTUKHU EH. I'pysnnosa.

Muxann CUINH, B YaCTHOCTHU, CKa3a7: <1 uMeio
YECTD U YJJOBOJIbCTBHUE OTKPBITD MECTHAALATYIO
O CYETY KOH(PEPEHIIMIO. MBI HE TyMAaJIH,
OPraHM30BbIBAA IEPBYIO KOH(PEPEHIINIO JBAAIATD
JIET HA34], 9YTO OHA OYZET PErYAAPHO IIPOBOJUTHCS
U IIPUBJIEKATH TAKOE BHUMaHUE. MHTEpEC K Hel
MNPOABJIAIOT U HAyYHbIE MHCTUTYTHI, U HEPTAHBIE
KOMIAHHWH, Y By3blL. M1 3TO O4EHD IIPHUATHO. XO4y
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MeponpusaTrue npoBogmMnoCh
B paMKax peanusauum
Co3[aHunA N Pa3BUTUS
Hay4YHOro LeHTpa MUPOBOIro
ypoBHS «PaunoHanbHoe
OCBOEHME 3aracoB XUAKMNX
yrnesBogopoaos niaHeTbI»

Mo NPUOPUTETY HAYYHO-
TEXHONOrM4ecKoro passBuUTUA
«IKONOrmyeckun Yyncras
pecypcocbeperatoLas
3HepreTuka, 3pdeKkTnBHoe
pPervoHanbHOE UCMOSb30BaHNE [Raill Rl it S o

Heap u buopecypcoBy.

PaccKaszarb O TOM, YTO IPOU3ONLIO 34 3TOT I'Ofl.

Y Hac pagocTHOE coopITHE: PI'Y He(pTH 1 raza
(HNY) nm. 1.M. I'y6kuHa, Hapsay ¢ KagaHCKUM
HAaIlMOHAJIbHBIM UCCJIEIOBATEIbCKUM
TEXHOJIOTMYECKUM YHUBEPCUTETOM, CKOJIKOBCKUM
WHCTUTYTOM HAaYKU U TEXHOJIOTUH, Y(OUMCKUM
rOCYJJAPCTBEHHBIM HEPTAHBIM TEXHUYECKUM
YHHBEPCUTETOM, BOIIC B
KOHCOPLINYM By30B, KOTOPBIH
BBIUTPAJI KOHKYPC Ha
CO3IaHUE HAYYHOI'O LIEHTPA
MHPOBOTO ypoBH:1. KOHKypC
MIPOXOJUT B PAMKAX IIPOCKTA
«Hayka» 11oj1 pyKOBOJICTBOM
MunHo6pHayku PO.

MpbI 6y/1€EM CTAPATHCS
CO3JaTh LICHTP, KOTOPBIA
OyZIET COOTBETCTBOBATD
BBICOKOMY 3BAHUIO
«MHUPOBOI HAYYHBII».

U Hamma KoH(pepEeHI U
MIPOBOAMNTCS YKE B KAYECTBE
OIHOM M3 COCTABJISIONIUX
3TOY paboThl. Co3aHme

(PUHAHCUPOBAHUE TAET HAM
HOBBIE BO3MOKHOCTH /15
HAYYHBIX UCCJIEJOBAHUA,
KOTOPBIE OyIyT MHTEPECHBDI JJIS1 HAIINX
YBA)KAEMBIX HE(DTETA30BbIX KOMITAHUIL S sKeJT1a10
KOH(PEPEHITUH INIOAOTBOPHOM PAOOTHD.

Enena I'pysnHOBAa OTMETHIIA, YTO YHUBEPCUTET
BBICTYIIAET B KAYECTBE YYACTHHUKA OYEHb
KPYITHOI'O KOHCOPIIUYMA 10 PAIIMOHAIBHOMY
OCBOECHMIO YKUIKMX YIJIEBOJOPO/IOB IIJIAHETHL.
DTO HOBBIN MHCTPYMEHT, OT KOTOPOI'O OKHU/IAI0T
3HAYUMBIX PE3YJIBTATOB, KOTOPBIE OYAYT
IIPEBOCXOJUTH MUPOBOM yPOBEHD. K IIPOEKTY
OyZeT NPOABIATh NIPUCTAIBHOE BHUMAHHUE HE
TOIBKO MUHOOGPHAYKH, HO U [IpaBUTEIBCTBO
P®, nOTOMY YTO LEHTD OYAET pabOTATh HAJL
NPOOIEMATUKOM, KOTOPA BAKHA JJIs1 BCETO MUPA.

IIpobemarrka KOH(pPEPEHITNU ObLIa
C(POKYCHPOBAHA HA TAKUX TEMAX, KaK:

* PpEATEHTHI I OYPEHU, 3aKAHINBAHUA
U PEMOHTA CKBAKUH;
* PEAreHTbI U TEXHOJIOTMH UX IPUMCHEHUS



B IPOIIECCAX MOBBIMIEHU HEPTEOTJAUUN
IUIACTOB, UHTEHCU(PUKAITUHU JOOBIYU HE(PTH;

* NPUMEHEHUE XUMHUYECKHUX PEATEHTOB IIPU
TPaHCIOPTE HEPTU U HEPTENPOAYKTOB;

¢ pa3paboTKa U IPUMEHEHHUE COBPEMEHHBIX
33IINUTHBIX MATEPUATIOB, OAKTEPULIUIOB U
WHTUOHUTOPOB KOPPO3UH, CONEOTIOKEHU A
U MapaUHOOTIOKEHH S IPU JOObIYE
U TPAHCIIOPTE HE(PTU U I'a33;

* NPUMEHEHHUE BOJOPACTBOPUMBIX [IOJTUMEPHBIX
MAaTEPHAJIOB B IIPOLIECCAX SKCILIYATALIUHA
HEPTAHBIX MECTOPOXK/ECHULT,

* NOBEPXHOCTHO-AKTHUBHBIE BEIIECTBA B
He(PTAHOM U ra30BOI IPOMBIIIIIEHHOCTY;

¢ (PU3UKO-XUMHUYECKHE UCCIIETOBAHUA
HedTEN U PEATEHTOB, MPUMEHSAEMBIX JJ15
JIOOBIYM U TPAHCIIOPTA HE(PTU U I'a31;

* 3KOJIOT'MYECKUE ACTIEKTHI TPOU3BOACTBA
U IIPUMEHEHU A XUMUYECKUX PEATEHTOB B
HEMTAHOM U Ia30BOI IPOMBIIIIIEHHOCTY;

* MH(OPMALIUOHHOE OOECTIEYEHUE U
MApPKETHUHT B O0JIACTH IPOU3BOJCTBA U
NPUMEHEHUS XUMUYECKUX PEATEHTOB JIJIA
HEPTAHOU U I'Aa30BOM ITPOMBIIIJIEHHOCTH.

B KOH(pEPEHIUH TPUHAIA YYACTHUE NPEJCTABUTEIHN
35 OpraHu3anuii (B T. 4. 13 BY30B, 7 AKAAEMHUYECKIUX
MHCTUTYTOB, 15 HE(PTECEPBUCHBIX KOMIIAHUI
orpacnesbix HUM) — Bcero 81 uenoBek.

IIporpaMma KOH(MEPEHIINN BKIIOYANa 19 JOKIAN0B,
O3BYYEHHBIX KAK MACTUTBIMH YYEHBIMU, TAK
M ACHHUPAHTAMHU BEAYIUX HEPTErA30BbIX
BY30B U AK4JIEMUYECKUX UHCTUTYTOB.

«KoMIIeKCHBIA
KOJUIOUJTHO-XUMUYECKU
HOAXOM K Pa3paboTKe
COCTABOB M TEXHOJIOI'MH
JUIS KACJIOTHBIX

06paGOTOK CKBAKIH KOMMMNEKCHOro KOniounaHo-

C UCITOJIb3OBAHHUECM

B XMIMUYECKOro rnoaxoaa K
YCTAaHOBOK» OCBETHIIA CO3[aHUNIO N afanTaunn

Jhouust las/eTIHA, TEXHONOMMYeCKNX XNAKOCTEN

K. T. H.,, JOLIEHT Kadeapsl
TEXHOJIOI'MY XUMHUYECKUX
BELIECTB 151 HEPTAHON U

CoBeplueHCcTBOBaHME
TEXHONOMMN UHTeHCUDUKaLMN
pPaboTbl CKBaXXMH C MOMOLLbIO

Anst 0opaboTku npmsabornHom
30Hbl M1IACTOB B COOTBETCTBUM

HePTAHBIX MECTOPOXKECHUI, U 3TO OCOOEHHO
Kacaercda Poccuu, HAXOQU'TCA HA CTAIUU
HUCTOHIEHU . B TAKUX YCIOBUAX HHTEHCU(DUKALIUS
HeTEra3o400bIYN U yBEJIMUYCHUE HEPTEOTAUUN
IJIACTOB SBJSIIOTCS BA>KHEUIITUMHA 3aJa49aMuy,
CTOSIIIUMU Nepe HE(PTAHON NPOMBIIIIEHHOCTBIO.

PeX1M UCTOIEHMS XAPAKTEPU3YETCSI CHUKCHHUEM
IIPOAYKTUBHOCTH CKBAKHH, YTO IIPOUCXOJUT HE
TOJIBKO 32 CYET YMEHBIIEHUS HE(DTEHACHIIIEHHOCTH
IUIACTOB, HO 1 34 CYET KOJAbMATAIIUH (3AIPA3HEHII)
NPHU3a00HHOIN 30HBI CKBAXKHUHBL B 3TUX yCIOBUAX
OJTHOM M3 CAMBIX PACIIPOCTPAHEHHBIX TEXHOJIOT' U
H2 MECTOPOXJICHHUSX, HAPSIAY C THAPABIUICCKHUM
Pa3pPBIBOM IIJIACTA, ABJISIETCS KUCJIOTHASI OOpabOTKA.

CyIeCcTByeT 60IBIIOE PA3HOOOPA3UE KUCIOTHBIX
COCTABOB, OTHAKO HANO0JIEE MHUPOKO IPUMEHAEMON
B KAPOOHATHBIX IVIACTAX OCTAETCS COMSAHAS KUCTIOTA,
4 B TEPPUT'CHHBIX — I'PSI3€BAS, TAK HA3bIBAEMAsT
IVIMHOKHCJIOTA (CMECH COJIAHOM U IVTABUKOBOM
KUCJIOT), YTO MPEXKE BCETO OOYCIOBIEHO UX
JIOCTYITHOCTBIO. TaKKe TPUMEHSIOTCSI KUCTIOTHBIC
COCTABBL, IPEJCTABIIAIONINE COOOU CMECHU
BBIINICYKA3dHHbIX 1 OPI'AHUYCCKUX KHUCJIOT.

Heo6x0aumo yYUTHIBATE (PUBUKO-XUMUYECKUE
MIPOLECCHL, TPOUCXOAANINE B IVTACTE HA TPAHULIAX
PAa3IUYHBIX CPEJ: IOPO/A — IIACTOBBIE (PIIION/IBI
(He(TB, I1ACTOBAS BO/IA, 'a3), HEPTh — BOJIA
(M1aCTOBASA WJIH 3aKAYUBAEMA), IUTACTOBBIE (DIIOMBI —
TEXHOJIOTMYECKUE )KUJJKOCTH (XMMHUYECKHC
PEAreHThl, 3aKA4HMBAEMBIE B ILIACT B IPOLIECCE
CTPOUTENBCTBA U PEMOHTA CKBAXKHUH), TIOPOJA —
TEXHOJIOTUYCCKHE JKHUJKOCTH. VX B3aUMHOE€ BJIUSTHHE
MOXET IIPUHOCHUTDH HEMAJIO TPOGIIEM,
CHIDKAIOMUX 3(PPEKTUBHOCTD
IIPOBOAUMBIX MEPOIIPUATUHN B IIJIACTE.
HC11o/1b30BaHUE METOIOB KOJIJIOUHOU
XHUMHWUH NO3BOJIUT O0JIEE TITYOOKO
HCCJIEAOBATD JAaHHBIC ITPOLIECCHI U JACT
BO3MOKHOCTD IPOABUHYTHCA JAJIbIIC
B PCHICHUAX 1O COBEPUICHCTBOBAHUNIO
TexHonoruu KO u pazpaborke
HOBBIX KHCJIOTHBIX COCTABOB.

Hapsaay ¢ BA2KHOCTBIO BOIIPOCA
Pa3pabOTKU U UCCIIEAOBAHUH
COCTABOB JI4 TEXHOJIOT'UH KUCJIOTHBIX
06pPabOTOK MJIACTOB HEOOXOIUMO

ra30BOM IPOMBIIUIIEHHOCTHU
PTY vedpru uraza (HUVY)
uMmenu .M. T'y6KkuHa.
JTronyeit @apuToBHOM
MOJATOTOBJIEHA K 3AIIUTE
JUCCEPTAIINS HA COUCKAHNE
YYE€HOMH CTEIICHU
JOKTOPA TEXHUYECKHUX
HAYK HA 3Ty TEMY,
KOTOPAs YPE3BLIYANHO
UHTEPECHA TAKXKE I
YUTATEIBCKOH Ay JUTOPHUU
HAIIIETO XKy pHAaa.

bosbiasg yacto
JENUCTBYIOMUNX

C BeLLL,eCTBEHHbIM COCTAaBOM
NOPOA-KONNEKTOPOB,
KONbMaTaHTOB U HACbILLLAIOLWMX
niongoB., a TakXXe TEXHONOrMM
KNCNOTHbIX 00paboTOK,

Ha OCHOBE MOMNYyYEHHbIX
KOMMO3ULMIN TEXHONOTNYEeCKUX
XXUAKOCTEN C UCMOSIb30BaHUEM
KONTIOOMHIOBOW YCTAHOBKM,
SIBNSIETCA aKTyasIbHbIM
HanpaBlieHUEM NCCNIegOBaHNM.

pemaTh BOIIPOC O IPUMEHEHUH
HOBOT'O COBPEMEHHOT'O OO0OPYIOBAHMS,
KOTOPOEC ITO3BOJIUT IIOBBICUTDH
3(PHEKTUBHOCTD TEXHOIOTIUH
06pabOTKH NPHU3a60MHOM 30HBI
riacrta (OI13). B mupe u PO
JUHAMWYHO PA3BUBAIOTCA TCXHOJIOTUH
C IPUMEHEHHUEM I'HOKUX HACOCHO-
KOMIIPECCOPHBIX TPYO (KOJITIOOUHTQ).
CoueTaHnue BO3MOXHOCTEN, KOTOPBIE
MOT'YT IIPEIOCTABUTD KOJITIOOMHI'OBAS
YCTAHOBKA M KUCJIOTHBIE COCTABBI,
NIPEAIOKCHHDBIC 111 KOHKPCTHBIX
IIJIACTOBBIX YCJIOBUM, IIO3BOIUT
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HOBBICUTh 9P (PEKTUBHOCTD TEXHOJIOTUH KUCTOTHBIX
06pab0TOK. COBEPIIEHCTBOBAHUE TEXHOJIOTUH
MHTEHCU(PUKALINU PA6OTHI CKBAXKUH C IOMOIIBIO
KOMIIJIEKCHOT'O KOJUIOM/THO-XUMUYECKOT'O MOJAXO0A

K CO3JAaHUIO U A/JANITALIMU TEXHOJIOTUYECKUX
JKHUJIKOCTEN 111 OOPAOOTKH TPU3AO0MHON 30HEBI
IJIACTOB B COOTBETCTBUU C BEMIECTBEHHBIM COCTABOM
MHOPOA-KOJIJIEKTOPOB, KOJIBMATAHTOB M HACBIIAIOMUX
(PIIIOUIOB, A TAKXKE TEXHOJIOTU KMCJIOTHBIX
06pabOTOK, HA OCHOBE NOJTYYEHHBIX KOMITO3ULINH
TEXHOJOTMYECKUX )KUJIKOCTEN C UCIIOIb30BAHUEM
KOJITIOOMHTOBOM YCTAHOBKU, SIBJISIETCS

AKTYaJIbHBIM HAIIPABJIECHHUEM UCCIEJOBAHUN.

Llesnb pabOTHI 3aKII0YATIACh B U3yYEHUH
KOJUTOMTHO-XUMUYECKUX IPOLIECCOB
U CO3[JAHUH KOMILJIEKCHOTO
NOAXO/A K UCCIENOBAHUAM
JULSL pa3pa0O0TKU U A/IANITAIIUU
COCTAaBOB U TEXHOJIOTUH JJ1
KHUCJIOTHBIX OOPa00TOK C IPUMEHEHUEM
BO3MOXKHOCTEI COBPEMEHHOT'O OO0PYJOBAHUS.

MHOr0O3TaIIHbIE TEXHOJIOIMHU OOPA6OTOK CKBAXKUH
C MCIOJIb30BAHUEM KOJITIOOMHIOBOM YCTAHOBKH,
NPEAYCMATPUBAIONIUE BBIHOC IPOAYKTOB PEAKIINH,
YTO 3HAYUTENBHO MOBBIMAET 3(PPEKTUBHOCTD
KUCJIOTHBIX OOPa00TOK CKBA’KHUH, OBLJIN YCIIEIITHO
peanmusosanel B OOO «TarpaC-PemCepBuc»
NPEANPUATUEM «AKTIOOMHCKPeMCepPBHUC».

C poxknanom «HoBbIE TEHJIEHIIUN B XUMU3ALUHA
TEXHOJIOI'MYECKHUX IIPOILECCOB JOOBIYU HE(PTH U I'a3a

«3€JIEHBIE» XUMUYECKHUE U (PUUKO-XUMUUYECKUE
TEXHOJIOI'MW» BBICTYIIWI [I. X. H., CTAPIINHA SKCIIEPT
00O «PH-bamtHUITNHEDTH> Anekcanap Bononimx.

O (pr3nIeCKOM MOAETUPOBAHNHU OOPA6OTKH
NPpU3a60THON 30HBI IIJIACTA MECTOPOXIEHUA
BBICOKOBSI3KOM HE(DTH KMCJIOTHOH
HE(MTEBBITECHSIIONIECH KOMITIO3UITUEN PACCKA3a/1a
VYnbsana YepHoBa, MIaIIINUA HAYYHBIN COTPYAHUK
(JIKXH), actupanT MHCTUTYTA XUMUU HEPTU
CubrpCKOro oTe/IeHN POCCUIICKON aKaJeMUN
Hayk (MXH CO PAH). ITpon3BoACTBO U
UCIIBITAHUA IPOTUBOTYPOYIEHTHBIX IIPHUCAZ0K
oxapaxkrepusoBayi EBrennit XapuToOHOB, ACITUPAHT
Ka3aHCKOro HAlIMOHAJILHOT'O UCCJIEIOBATEILCKOTO
TEXHOJOI'MYECKOT'O YHUBEPCUTETA.

Tpu TOKJIa/1a O3BYYHJIN COTPYIHUKH
Ppunuana OO0 JIYKOMJI-MHAKUHUPUHT>
JlepmHUTTMHEPTE> B ITepmu. C JOKI20M
«Pa3gpaboTKa ¥ TECTUPOBAHUE MOAN(PUKATOPA
(pa30BOM MPOHUIIAEMOCTH» BBICTYITHII KOHCTAaHTHH
Jlebenes, urxeHep 1-1 kareropun. «<HOBBIE IO XOBI
K COIPOBOX/IEHUIO PEMOHTHO-U30/IAIIMOHHBIX
paboT» — TAK HA3BIBAJICA JOKJIA] Kupniia
JIMuTpuesa, Beayero nHxxeHepa. «KoOMIJIEKCHbBIHN
MO/IXO/] K OIIPEIETICHNUIO FT€OMEXAHUYECKUX
IapaMeTPOB HA KEPHOBOM MATEPUAJIC» ONHUCAII
[TeTp OBYAPOB, UHIKEHED 2-1 KATETOPHU.

ViKe CJIOKUIACH TPAAUITNSA, KOT/1A Ha
KOH(PEPEHIIUHN PE3YJIBTATHI CBOUX UCCIICTOBAHUI
MIPE/ICTABIISAET 11€1a5 IIJIEA/1A MOJIO/IBIX YUECHBIX
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u3 PI'Y Hepru urasza (HIY) um. .M. I'yOkuHa.
Kupuin AMUHOB, MATUCTPAHT, OCYIECTBUII
IIPOBEPKY 'MIIOTE3BI O BO3MOKHOCTHU 3aBOJJHEHH S
HU3KOMUWHEPAITHU30BAHHON BOJJOY TOPOJ
0aK€HOBCKOM CBUTEL O NOJAXOE K AHATIU3Y
3(PPEKTUBHOCTU CTAOMIN3ATOPOB IVIMH
pacckasaiu Cepreit bopoaun, MIaAImi Hay YHbIH
COTPYHUK. «Pa3pabOoTKa U UCCIENOBAHNUE PEATECHTA
KOMIIIEKCHOT'O JIEUCTBU A /IJIs1 TPUMEHEHU S

B KA4YECTBE NHTUOUTOPA KOPPO3UU» — TEMA
JOKJIAZa MHKEeHEPa Bukropunu KOTeXOBOM.
HccnenoBaHne 6€CXI0PHBIX KUCIOTHBIX
COCTABOB, MOAU(PUITUPOBAHHBIX IIBUTTEPHUOHHBIM
ITAB, 1711 UHTEHCU(PUKAITUIH ITPUTOKA U3

B HedhTenpoMbICNOBO XMUM Pa3BUBAETCA HOBOE

HanpasBJIeHUNE — «3eneHaa» XMMus.

KapOOHATHBIX KOJIJIEKTOPOB OXAPaKTEPU30BA
acnupanT JIunuc Hypues. O pazpaboTke
BOJIOHE(DTEPACTBOPUMBIX TPACCEPOB JJIS
KOHTPOJIS NPO(UIISI IPUTOKA OTAEIBHBIX CTaJUH
MHOT'OCTAIUMHOTO TUPABINYECKOIO PA3PhIBA
IUIACTA PACCKA3a71a MATUCTPaHT Onbra baxxeHoBa.

JIabopaHTeI ITepMCKOrO HAITMOHAJIBHOT'O
UCCJIEJOBATENBCKOIO HOJIUTEXHUYECKOTO
YHUBEPCUTETA IPECTABUIIN J1BA JOKJIAAd. MeToguKa
OLIEHKH TEIJIOIPOBOJAHOCTU OPTaHUYECKUX
OTJIOKEHUI U OITBIT €€ IPUMEHEHUS ObL/Ia OITUCAHA
AnToHOM KO3710BbIM, 2 AleHa BOTUHOBA paccKa3ana
O METOJIUKE OIICHKH KOMIJICKCHOM 3(P(PEKTUBHOCTH
MIPUMEHEHUS STMOKCHU/IHBIX TOKPBITUI.

Okcana Banuesa, K. X. H., 3aBEAYIOIAsA
JIaGOPATOPHEN UCCIENOBAHUS OYPOBBIX
U LEMEHTHBIX PacTBOPOB OO0 «PH-
BamHUTTMHeDTB>, pacckas3aa 0 1a6OPATOPHBIX
UCCJIEJOBAHUAX PA3ITNYHBIX TUIIOB
OYPOBBIX PACTBOPOB, NPUMEHSAEMBIX /15
BCKPBITUS NPOJYKTUBHBIX TOPU30HTOB Ha
mecTopoxacHUIX OO0 «bamHedTh-I10110C>.

HccnenoBaHNEe BO3MOXHOCTH CO3/IAHUS «3€JIEHOIO»
WHTHOUTOPA KOPPO3UH OBLIIO MPEICTABICHO
Anexceem BUHOIPasOBbIM, MATUCTPAHTOM
BamKupCKOro rocyIapCTBEHHOTO YHUBEPCUTETA.

O pa3pabOoTKE IKOJOrHIHOI'O METOAA
COPOILIMOHHON OUOPEMEANALTUH JIJIST
PEKYIBTUBAIIMN HE(PTEZATPAZHEHHBIX ITECYAHBIX
n04B 3anagHou CUOHMPU PACCKA3a/1a ACHUPAHT
[TyIIMHCKOTO TOCYJAPCTBEHHOI'O ECTECTBEHHO-
HAy4YHOI'O MHCTUTYTA EnnsaseTa Muxenosa.

C nok1agoM «Pa3zpaboTka KOMIIO3UITMOHHBIX
MAaTEPHUAJIOB BOJOHU3OJIALIMOHHOIO HA3HAYEHUA
U UX IIPUMEHEHUE B YCIIOBUAX 6EIOPYCCKUX
MECTOPOXIECHUN> BBICTYIIU/IA XUMUK 1-11
KATETOPHH OT/IE)IA TEXHUKHU U TEXHOJIOTUH
BO3JerCTBUA HA I1ACT PYII J10 «benopycHedTh»
benHUITHMHedTh AHACTACUA AHTYCEBA.

O BIUSHUN HAHOYACTHULL JUOKCH/IA TUTAHA
U CJIOUCTBIX MATEPHUAJIOB HA PEOJIOTUYECKHE U



(PUNBTPAITUOHHBIE CBOUCTBA OEHTOHUTOBOI'O
OypOBOT'O PACTBOPA AOJIOKUI CTYAEHT CypryTCKOrO
TrOCyZapCTBEHHOI'O YHUBEPCUTETA JaHUUI YIIbSIHOB.

ITo pesynpraTram roJJOCOBAHUS JIYYIINM
JIOKJIAZIOM KOH(DEPEHITUHU OBbLI IPU3HAH 0K/
«HccnegoBaHue BO3MOXHOCTH CO3JaHUS «3€JIEHOIO»
MHTHOUTOPA KOPPO3UH, C KOTOPBIM BBICTYITHII
MAruCTPaHT BAIKUPCKOro rocy1apCTBEHHOIO
yHUBEpcUTETA Asniekced BuHorpanos. [To6equrenb
B K44ECTBE IAMATHOI'O IIOJAPKA IOy YHII
OPOHBO0BYIO CTATYITKY «YMHA5I COBA» — CUMBOJI
KOH(PEPEHIIUN — M KHUTY AHTYaHAa ToMa «OCHOBBI
TEXHOJIOI'MH [IOJIMMEPHOI'O 3aBOJHECHUS>.

Bropoe mecTo 3auan qoxnag AuToHa Ko3nosa,
sna6opanTa [TepMCKOro HAITMOHAIBHOTO
UCCJIEA0BATEILCKOI'O ITOJIMTEXHUYECKOI'O
YHUBEPCUTETA, «<METOAUKA OLIEHKU
TEIIOIIPOBOLHOCTU OPIdHUYECKUX OTIOKEHUI
U OIIBIT €€ IPUMEHEHU >, B HArPaly OH NOTy4YHII
CTATY3TKY «YMHAs1 COBa» U KHUTY Tatypa NP,
Tarypa A.P, CununHa M.A. «BonmeOHbIN
CBET KEPOCUHOBOU J1aMIIbl» (M., 2020).

Jly4IIUM BBICTYIIJIEHUEM MOJIOJOTO
CIIELIMAJINCTA IIPU3HAH JOKIAJ ACIIMPAHTA
ITymuHCKOI'o roCcy1apCTBEHHOI'O €CTECTBEHHO-
HAy4YHOI'O MHCTUTYTA EnnsaseTsl Muxe10BOMU
«Pa3paboTKa AKOJIOTUYHOI'O METOA COPOIIMOHHON
OHMOpEMENNALINU JIJIST PEKYIBTUBALIUN
HedTEe3arpsA3HEHHBIX IECYAHBIX [10YB
3anagHoi Cubupun». 3HAKOM IIPU3HAHUS
CTAJIY CTATY3TKA M KHUT'A «Bonme6HbI I
CBET KEPOCUHOBOU J1aMIIbl» (M., 2020).

B 3ax/104nTENIbHOM YaCTU KOH(PEPEHITUN

BBICTYIWJIA [I. T. H., IpOdeccop Kadeapbl
TEXHOJIOI'MU XUMHYECKUX BEIIECTB I HEPTAHOM
U I'a30BOU IPOMBINIIIEHHOCTU PI'Y HEd TN 1 ra3a
(HNY) nmenu .M. I'y6kuHa, srpexkrop HOLL
dIpomeicoBasa xumusa» JI.A. Maragosa. «Bce
JOKJIA/Ibl, IPEICTABJIEHHBIE HA KOH(EPEHIIUH,
OBbUIN AKTyaJIbHBIE U MHTEPECHBIE. Hammm
MOJIOJbIE YYACTHUKHU ITOKA34JIM OY€HD BBICOKHH
YPOBEHDb IPOBEAEHNA HAYYHBIX MCCJIEJOBAHHN.
BONBIIMHCTBO PACCMOTPEHHBIX HAMH BOIIPOCOB
OTHOCSATCS K HEPTEIIPOMBICIIOBOH XMHHU. DTO
U peareHThl 41 Oypenus u I'PIT, u pa3nudHbie
MOJIMMEPHBIE MATEPUAJIBL, 3TO U KOJUIOUJHEIE,
(PU3NKO-XUMUYIECKHE UCCIIETOBAHNA, KUCIOTHDBIE
KoMIIo3uuy. O6paIiaio Baue BHUMAaHHE Ha TO,
4TO 0COH60€E MECTO B IPOrpaMMe KOH(PEPEHITUN
3aHAIA «3€JIEHAS)» XUMUS, KOTOPOI 6BIJIO TOCBAIIEHO
HECKOJIBKO BBICTYIUIEHUH, BKJIIOYAsI JTJOKJIA/,
NPU3HAHHBIM JIYYIIUM. DTO CBUJETENBLCTBYET O TOM,
4TO B HEPTENPOMBICTIOBOY XUMUHU PA3BUBAETCA
HOBOE HAIIPABJICHUE — «3€JIEHAA>» XMMUS, YTO OYEHD
BAXKHO, ¥ HE TOJILKO ITIOTOMY, YTO PA3BUBAIOTCA
BO306HOBJISIEMBIE HICTOYHUKH, HO U IIOTOMY, YTO
TUTAHETY HANTY XKAJIKO. IT03TOMY MBI HE XOTUM
UCIIOJIL30BATD TE BEIECTBA, KOTOPBIE JIATEIBHOE
BpeMs 6yayT BpEOUTD IpUpoje. MHOTO padoT ceryac
BEJIETCS HA MIEJIb(E, I7I€ OUEHD BBICOKUE TPEOOBAHM A
K IIPUMEHSAEMBIM XMMHUYECKUM BEIMICCTBAM. I CUHTAIO,
YTO «3€JIEHA» IPOMBICJIOBASA XUMUS OyI€T OYEHD
BOCTPEOOBAHA IIOBCEMECTHO B OJIMKANIIIEE BPEMSI».
ITo n'roram KOHPEPEHIIUU MOATOTOBJIEHO PEIICHUE,
KOTOPOE PA30CIAaHO BCEM YYACTHUKAM BMECTE C
cepTUPUKATAMY, TOATBEPKAAIONUMHU yyacTHe. ©

YBaXxaemblie konnern!

Cepoeuno no3opaeniaem
eac c/Inem pabomHuKos8
HegPPmAHOIL, 24306011
U MONIAUBHOU
npomsunennocmu!

Hogbix ycnexoé eam
6 npogeccuonanbHoll
oeamensHOCmU, CMeAbIX NAAHOE
U 8BICOKUX PE3YIbMAm0E 60
8HeOPeHUU HOBBLX MEXHOI02ULL
u o60opyoosanusn!

Kpenxozo 300p0o6bs, 1uunozo
CHACMBA, HEUCCAKACMOZO0 3anaca
HCUSHEHHOUL IHEP2UL O HOBBIX
ceepuenuii!

J1066u U 63AaUMONOHUMAHUS
c onusxkumu!

ITycmsb 6auiu 0oma u cepovya écezoa
0y0ym HanoJIHeHbL MenaoMm u
CGemoMm, NOMOMY Umo Mmenjio

u ceem — 3mo mo, uemy 6ul
noceauwaeme C60U mpyo u HCU3Hbs.
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HHHOBALIMOHHOE OBOPYADBAHHE

NE®EKTOCKON r'MBKOH HACOCHO-
KOMMPECCOPHOW TPYEb!

Onpepgenexve peanbHOrO COCTOAHWUSA rMbKOM
HACOCHO-KOMMNPECCOPHOW TPYDbI Ha BCEX 3Tanax eé UCnonb3oBaHus

BuiaBnaembie KoHTponupyembie
nedexTbI: napameTpbl:

e OTBEPCTUS, e uamerp,

® DaKOBUHbI, e TOMLUMHA CTEHKMU,

® BMSTUHbI, e 0BanbHOCTb,

e ronepeyHble e Temnepartypa,
HapYXHble/BHYTPEHHWE e BUbpauus,
TPeLWmHbl, e [NWHa TPyOsI.




HEDTEITPOMBICJIOBAA XMW A

PeareHTbl 1 MaTepuanbl ond nposepeHua [Pl

Pa3paboTka BomoHe(TEPACTBOPUMBIX
TPACCEPOB JIJISI KOHTPOJIA

nPoPUIA NPUTOKA OTAETbHBIX
CTAJHUI MHOTOCTATHITHOTO
THIPABIHYCCKOTO PA3PHIBA ILTACTA

0.0. ba:xeHoBa, M.M. MyxuH, JI.A. Maragosa, PTY Hedptu
raza (HY) nmenn .M. 'yOkuHAa

Ouenka 3pHEeKTUBHOCTU NTpoBecHU MTPIT
U JAIbHENIITN I MOHUTOPUHT TPO(PUIISA IPUTOKA
Ha MECTOPOXJEHUM C TPYJHOU3BICKAEMBIMU
34MACAMHU — 3TO AKTYAJIbHBIE 32JJaYU B HE(PTErA30BOH
OTPAC/IH, HAJ] KOTOPBIMU HEOOXOIUMO PaAOOTATh
U UCKATh KOHLIENTYAJIbHOE PEMIEHUE, YTO,

B CBOIO OYEPEb, BAXKHO JJIA 1aJIbHENIIEH
peHTA0EIBHON 3(PPEKTUBHON PA3PAOOTKU
Y MOBBIIIEHUS BBIPAOOTKH 3aI1ACOB.

151 o11eHKU 3(PPEKTUBHOCTH PAOOTEHI
PAa3IUYHBIX 30H IIACTA ITOCJIE IIPOBEICHUS
MTPIT HEO6XOAUMO AETATBHO U3y4aTh
TE€O0JIOTUYECKOE CTPOEHUE HEOAHOPOAHOTO
HU3KOMPOHHUIIAEMOI'O KOJJIEKTOPA, YTO MO3BOJISAET
OOHAPYKUTDb YUYACTKU IIJIACTA, KOTOPBIE EIIE
HE OXBA4YEHBI 30HOU BBITECHEHU S HE(PTH.

V4unUTBIBAA BCE BBIIEONTUCAHHOE, DEMIEHNE
JIOJIKHO MPEACTABIISATh COOOH PEATU3ALUIO HOBOH
HUJIEN, IO3BOJIAIONIEN ITPOBOAUTD IIOCTOAHHBIN
W JUTATEJIbHBI MOHUTOPUHT KAK CKBAXKWH B
LIEJIOM, TAK U OTAEJIBbHBIX CTaaui MI'PIT.

J17151 penenyns JaHHBIX 331249 TPEAIAraeTCs
HCIIOJIb30BATh HAUO0JIEE KOMILJIEKCHBIN U
WH(MOPMATUBHBIN METOJ — TPACCEPHBIN
METOJ] UCCNENOBAHUSA C IPUMEHEHUEM
BOJOHEPTEPACTBOPUMBIX PEATEHTOB,
NPEACTABISAIONINX COOON PA3ITUYHBIC
AKWIpOoCchOpHBIE 2(PUPBHI, ITIE B KAYECTBE
PagyKaIOB MOTYT BBICTYIIATD AJIKUJIbHBIE
3amecturenu C1-Cl2, Boropon u Jp.

TexXHOIOrnA NPEATIONATAET 3AKAYKY PA3IUYHBIX
TPACCEPOB U3BECTHOT'O CTPOEHHU HA ONIPEIEIEHHBIX
crapusax MI'PIT B cocrase xugrocTu I'PIT. CyTb
34KJIIOYAETCA B TOM, YTO AIKHIPOCHOPHBIE
3(pUPBI ABIAIOTCA AHUOHHBIMHU ITAB, cCTOCOOGHBIMMU
4JICOPOHPOBATHCA HA IIOPOJIE Y IIPOMITAHTE,

4 33TEM ITOCTENEHHO JIECOPOUPOBATHCA IIPU
KOHTAKTE C I1ACTOBBIM (piironioM. IToceyommi
0T6OD U J1A60PATOPHBIH AHAJIN3 I1IJIACTOBOI'O
¢uronia METOIAMU XpOMAaTOrpadpun 1 macc-
CIIEKTPOMETPUH, ABIAIOMUMUCA SIKCIIPECCHBIMHA
U JOCTOBEPHBIMHU, ITIO3BOJIUT ONIPEJEINUTD
CTPOEHHE TPACCEPA, A CJIEAOBATENIBHO, U TO, K
Kakou cragruu MI'PIT MOXXHO OTHECTH JJaHHBI
1aCTOBBIN (prrrons. TaAKuM 06pa3oM, BO3MOXKEH
MPOJAO/KAUTENIBHBII MOHUTOPHHT PA60THI IIOPTOB
MTPIT u appexTuBHOCTb TpoBegeHus I'PIT B esiom.

Hccneosanye npoBOAMIIOCH C IBYMs OO6pA3LaMHU
ATKWIPOCPOPHBIX (PHUPOB, YCIOBUSA CUHTE3A
KOTOPBIX PA3/IMYAJIMCD. [IpH CUHTE3€E IIEPBOIO
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06pasua (AP-R) Bce aIKUJIBHBIC 3AMECTUTEIN

COZIEP:KAIN HE MEHEE 8 ATOMOB YIVIEPO/1a, TOIIA KAK

IIPU CUHTE3E BTOPOro o6pasna (AP-MeR) oqHUM

U3 3AMECTUTENIEN SIBJISAJICS METUIBHBIN PAJIUKAL.

ITpoBEIEHHOE UCCIEAOBAHUE
COCTOSIIO U3 HECKOJIBKUX ATATIOB:

1. Onpepenenue cocrasa AP-R u AP-MeR meTonom
MAacCC-CHEKTPOMETPUN HA IPUOOPE BEICOKOTO
paspemenus Thermo Scientific Exactive.

2. O11€HKa COBMECTUMOCTHU TPACCEPOB CO CHTUTHIM
resiem I'PIT myTem UCC/IeIOBAHMSA PEOJIOTM Ha
pOTAalMOHHOM BUCKO3uMeTpe Rheotest RV 2.1

3. MccneloBaHUE CTATUYECKOIH a1copoiinu AP-R u
AP-MeR 13 BOAHBIX PACTBOPOB IIPU PA3IMYHOM
3HadeHuU pH cpenbl 1 u3 InHENHOro rejist IPIT
Ha [IOBEPXHOCTHU MPOIIAHTA, [IECKA K KEPHA
OaKEHOBCKOM CBUTBHI, 4 TAKXKE UX ITOCJIEAVIOMECH
JIeCOPOIINY C OIIPEAECICHHUEM KOHIIEHTPALIUU
docdopa METOOM PEHTIEHOPIYOPECIIEHTHOT'O
4HAJIM32 Ha BOJIHOAHUCIIEPCHOHHOM CIIEKTPOMETPE
Thermo Scientific ARL Perform'X.

BBLJIO yCTAHOBJIEHO, UTO 06pa3ibl AP-R 1 AP-MeR
NPENCTABIAIOT COOOI CMECH AJIKHI(POCHOPHBIX
3(PUPOB C PA3INUYHBIM KOJIMYECTBOM AJIKUIBHBIX
PAaUKAIOB U PA3/INYAIOTCS IO CPEAHEMY KOITUYECTBY
aToMOB (pocdopa B mosekye. Eciu oopaszert
AP-R B cpegHeM cofepxut 1,907 atoma pocdopa
B MOJIEKYIIE, TO 06paszer; AP-MeR — mumisb 1,511,

YTO SABJISIETCS CIAEACTBUEM PA3JINYHBIX YCIOBUHI

cuHTe3a. Takke 06pasibl PA3TUYAIOTCS IO CPEAHEMY

KOJIMYECTBY ATOMOB YIJIEPO/A B MOJEKyne — 17,805

JU1s1 06pasiia AP-R u 18,738 fy1st 06pasia AP-

MeR, T. €. Bcpegaem obpa3ser; AP-MeR copepxur

MIPUMEPHO HA OJJHO 3B€HO OOJIbIIE. DTO OOBACHAETCS

MIPUCOEJUHEHUEM METHIIBHOTO PAJUKAIA B

Ka4ECTBE BTOPOI'O, TPETHETO WU J1A2KE YETBEPTOI'O

AJIKUJIBHOTO PA/INKAJIA K OHOMY-IBYM-TPEM YK€

MMEIOMUMCS B MOJIEKYJIE AJIKUJIBHBIM PAAUKAIAM

dpakimu C8-C13. [IpH 3TOM KOJTUUYECTBO AJIKUJIBHBIX

PaarKaIoB B MOJIEKYJIE MOXET COCTABIIATD OT 1 10

4 1151 KaKJI0TO U3 00pa3110B, 2 06paser; AP-MeR ¢

BBICOKOM BEPOSITHOCTBIO OYZIET UMETD XOTS Obl OJJUH

METUJIBHBIN PAJIMKAJI B MOJIEKYJIE B JOTIOJTHEHHE K

XOT$ ObI OFHOMY JJIMHHOMY aJIKUJIBHOMY PaJJUKAJTY.

Ha pucyHkax 1—2 MOXHO HaOII01aTh, YTO JJIs1
o6pasua AP-R HAaU60MBIIYIO UHTEHCUBHOCTD UMEET
WOH € mM/z 457,24874, KOTOPOMY COOTBETCTBYET
6pyrro-popmyina [C, H,,O.P,]-, TOr/1a KaK 1yist
o6pasiia AP-MeR — voH ¢ m/z 251,14306 u 6pyTTO-
dopmynon [C, H,,0,P]". CpeHsst pacCunTaHHAS
MOJIEKYJISIPHAS MacCca A1 06pasna AP-R cocTasuna
418,89 1/MOib, a 115t 06pasiia AP-MeR — 337,64 1/MOb.

TTOKa3aHO, YTO AAKE NPH HE3HAYUTE/IBbHBIX
KOHIIEHTPALUAX ANKUI(POCHOPHBIX 3(PUPOB B
cuirroM rejie I'PIT ero peonorugeckue CBOMCTBA
YXYAIIAIOTCSA, TO3TOMY LIETIECOOOPA3HO NPOBOJUTD
TPaCCEPHBIE UCCIENOBAHUA C IMHEMHBIM resieM I'PIT
H4 PAaHHUX CTaauax nposenenus MIPIT (puc. 3).
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TTOKA33aHO, YTO CTPYKTYPA MOJIEKYJ
06pa310B ANTKUIPOCOPPHBIX 3(PHUPOB
HAIIPAMYIO CBA3aHA C UX CLIOCOOHOCTBIO
K aficopbiuu. Tak, Tpaccep AP-R
4/ICOPOUPOBAJICSA HA IECKE B 3HAYUTEJIBHO
MEHBIIEH cTeNneHy, yeM Tpaccep AP-MeR,
YTO MOJKET OBITB CBSI3aHO C OOIBITUM
pa3MepoM MOJIEKYJI B 0Opasie AP-R
B CPaBHEHMHU C 00pa31ioM AP-MeR.

B pesynbrare BeIMYnHa yACAbHON
ancopbumu rpaccepa AP-MeR u3 BOIHOTO
pacTBOpa HA TIOBEPXHOCTHU MECKA
cocrasuia 0,1961 mr/r (9,82 mr/m?), Torma
KaK yzenbHasg agcoporus AP-R B Tex ke
YCJIOBUSIX cOCTaBMIA mutb 0,04970 mr/T
(2,49 mr/m?). Cie1OBATENIBHO, B KAYECTBE
TPACCEPOB NPEATIOUTUTENLHO
UCIOJIb30BATh AJIKWI(POCHOPHLIE
3(pUPBL, KOTOPBIE B CBOEN CTPYKTYPE
UMEIOT HE TOJIBKO JJJINHHBIN, HO U
KOPOTKHH yIVIEBOJOPOAHBIN PAAUKAT,

4 TAKXKE MEHBIIIEE KOJIMYECTBO ATOMOB
docdopa. JanbHEUIIINE UCCACIOBAHUS
IIPOBOAUIU C Tpaccepom AP-MeR.

VnenpHast agcopbuus Tpaccepa AP-MeR
U3 BOAHOTI'O PACTBOPA HA MATHE3UAIBHO-
KBapleBOM IpormnanTe ForeProp gppakiinn
20/40 cocrasuia 0,1515 mr/r (39,6 MI/m?), a
HAa QJIIOMOCUJIMKATHOM HpoInanTe BorProp
dpakmuu 20/40 — 0,2698 mr/t (70,9 Mr/m?).

B Hacrosmee BpeMs peain3oBaHbl
[IPOEKTHI, UMEIOIIHE 6oJiee 30 cTaaui
I'PII B ipoduie OTHOM CKBAKUHBI.
PaccmaTpuBaeMast TEXHOTIOTUA MOXET
OBITb 9KOHOMHUYECKU I(PPEKTUBHOM
B CPAaBHEHUU C TPACCEPHBIMHU
UCCIIEJOBAHUAMH, B KOTOPBIX IPUMEHSAETCS
IIPOMIAHT CO CHELHUATBHBIM MOJIMMEPHBIM
HOKPBITHEM U IpOBOAATCA ITT'H B
po(uHIE TOPU3OHTAIBHON CKBAXKUHBL

Pa3paboTKa K HCCIeJOBAHUE
JKHUIKOCTH IS THAPABIHIECKOTO
Pa3phIBa IUIACTA HA OCHOBE
MOAU(PHUITHPOBAHHOM
BA3KOYIIPYT'OH KOMIIO3HIITHH

JI.A. Maragosa, /I.H. Maakun, I1.K. Kpucanosa,
A.A. Duraros, PTY Hed T nraza (HUY) uMeHH
HN.M.T'yOxmHa

T'uppasnuyecku paspois rutacta (I'PIT) —
OJJVH U3 HAUOO0JIEE PACIPOCTPAHEHHBIX U
3(PHEKTUBHBIX METOAOB BO3ACUCTBUS HA
ILIACT B LIEJISIX IOBBIIEHU A HE(PTEOTHAYN.
Haunbosee 4aCcTo NIPUMEHSAEMBIMUA
KOMIIO3UIUAMU B rTporieccax 'PIT
ABJIAIOTCA CIIUTBIC I'yapOBLIE ey [1].
OCTAaTKHU I'yapOBOTO I'eJisi CHOCOOHBI
KOJIBMAaTHPOBATh TOPOBOE MPOCTPAHCTBO
KOJUIEKTOPOB M OOPA30BAHHBIX TPEIIHH.
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Jla>xe npu UCIIOIb30BAHUU OKHUCIUTEIBHBIX i
JECTPYKTOPOB OCTATOYHAS IPOBOJUMOCTD
MIPONIIAHTHOL IMAYKK COCTABIsIET S0—60%,
4TO YXYAIIAET KaueCTBO npouecca 'PIT

B Hacrosmee BpeMs NEPCHEKTUBHOM
AJIBTEPHATUBOM I'yaPOBBIM KOMIIO3UIUSAM
SIBJISIFOTCS COCTABbI HA OCHOBE
BSI3KOYIIPYTUX HOBEPXHOCTHO-AKTUBHBIX
BemecTB (BYITAB). Komnoszuiiyu st I'PIT

e e

Ha OCHOBE BYTIAB xapakrepusyoTcs ]
00J1e€ HU3KHMMU 3HAYECHUSIMU BSI3KOCTH U
BBICOKUMHU YIIPYI'HMMU CBOUCTBAMMU. [laHHBIE
CBOMCTBA KOMITO3ULIMU OOECIIEUUBAIOT
TPAaHCHOPTHUPOBKY NPOMNITAHTA INIYOOKO

B 0OpabaTeIBa€MbIl HHTEPBAJL [Ipu
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KOHTAKTE C HE(PTBIO U IJIACTOBOH BOAOM
cocTas Ha OCHOBe BYITAB paspymaercs
U BBIHOCUTCSI BMECTE C IIJIACTOBBIMU
pIrongaMH Ha MOBEPXHOCTD, ITO
HUCKJIIOYAET HEOOXOAUMOCTD BBOJA
JECTPYKTOPOB B COCTAB JKUAKOCTU Pa3pbiBa. OJHAKO
npumenenue BYITAB 10 cuX 11op OrpaHUY€eHO B
CBSI3U C UX HU3KOM TEPMOCTAOUIBHOCTBIO: IIPU
TeMmneparypax seiie 40-50 °C npoucxoaur
YXYALIEHUE PEOJIOI'MYECKUX CBOUCTB CUCTEMBI,
BCJIEACTBHE PA3PYIIEHNUA MULIEJUIAPHOM CTPYKTYPBL
Taxoxe komnos3nuumu BYTTAB 1opOXe OJIMMEPHEBIX,

a 11 POPMUPOBAHMS PAOOUYNX KOMIIO3ULTUI
TPEOYIOTCA BBICOKHE KOHIIEHTPALIUY PEATEHTA.
Kpowme Toro, g komno3unui BYITAB xapaxkTepHbl
BBICOKME 3HAYEHU (PUIBTPALTMOHHBIX YTEUYEK.
[ToaTOMY BOIIPOC O MOAU(PUIITMPOBAHUHN TAHHBIX
CHCTEM B LIEJISAX PACIIUPEHUA BOZMOKHOCTU UX
UCHOJIb30BAHUS SIBJISIETCS AKTYAJBHBIM [2, 3].

B jaHHOM paboTe NCCIEJOBATUCH CUCTEMBI HA
OCHOBE IBUTTEP-NOHHOTO [TAB, oTHOCAIETOCA K
KJ1accy kap6okcnobeTanHoB Mapku «<HEOTEHOJI
BYITAB». B xauecTBE MOAU(PHUKATOPA UCCIEL0BATACH
METHIILEII0NM03a (ML), BEIGOP KOTOPOX OCHOBAH HA
BO3MOKHOCTH (POPMHUPOBAHUA ACCOLTUATOB MEXY
MoJiekys1amu ITAB 1 nonumepa [4]. Takue acConmraTel
BBICTYTIAIOT JOIIOJIHUTEIBHBIMU LIEHTPAMHA
3ALEIVIEHNI B MULIEJUIAPHOM CETKE, YKPEILIA €€
CTPYKTYPY. [TIOMHMMO 3TOr0, IPOBEJAEHO UCCIIENOBAHNE
BJIMSTHU S COJIN TIOJIMBAJIEHTHOI'O MeTajia (CITM)

Ha CBOMCTBA BOAHBIX pacTBOPOB BYITAB. Jlannan
COJIb, AUCCOLIMUPYS HA MOHBI, CLIOCOOCTBYET
3KPAHUPOBAHHUIO I'UIPOMUIBHBIX I'PYIIIT MOJIEKYJI
ITAB, yMEHBIIAA 3JIEKTPOCTATUYECKOE OTTAJIKUBAHNE
MCXKOY HUMU, 9TO HpI/IBO,E[I/IT K prO‘-IHCHI/IIO
CTPYKTYPbI MULIEILL. MEXy MIOHOM ITOJIMBAJIEHTHOI'O
METAJUIA ¥ MOJIEKYIAMH KAapOOKCHOEeTAuHA
BO3MOKHO OOPA30BAHUE KOMIIEKCHBIX
COEIMHEHUU, UTO TAKXKE MOXKET I1OJIOKUTEIBHO
BJIUSTH HA BA3KOYIIPYI'YIO CTPYKTYPY CUCTEMBL.

B pa6oTe npOoBOAMINCH POTAITMOHHBIE U
OCLUJIIALTMOHHBIE UCCIIEAOBAHM HA BUCKO3UMETPE
HPHT M5600 Grace Instrument Rheometr (puc. 1).

W3 1O/Iy4EHHBIX JAHHBIX BU/IHO, YTO B CUCTEME
ITAB/CITM/MIL] Ha6/1104A€TCA IPOABJICHUE
CHUHEPIEeTUUYECKUX IP(PEKTOB, KOTOPHIE BEIPAXKAIOTCS
B PE3KOM POCTE BA3KOCTH, B TOM YUCJIE U IIPU
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Pucynox 1 - Pomauyuontsie uccie006anus Cucmem npu
ckopocmu coguza 100 ¢! (cresa) u ocuuirnauuontsie
uccaeooganus cucmem (cnpaea)

IOBBIIIEHHBIX TEMIIEPATYPaX. [IpH 3TOM paCTBOPHI
ITAB 1 M1 B UHIUBU/YAJIBHOH (pOpME 06/1aAAI0T
HU3KUMH PEOJIOTHYECKUMHU MOKa3aTeaamMu. I1o
OCLIMJUISILTUOHHBIM JJAHHBIM MOXKHO CZIEIATh BBIBOJ,
O IPEeOOIAJAHUN B UCCIIEYEMBIX KOMITO3UIIHIX
YIIPYI'OM COCTABJIAIONIECH CUCTEMBI HAJl BA3KOU,

YTO FTOBOPUT O BBICOKOH CTPYKTYPHUPOBAHHOCTU
MOJIMMEP-MHUIIEIIIPHBIX CUCTEM.

B paMKax paGoOThI IPOBEICHBI UCCIEAOBAHUSA IO
OIIPEJIEIEHUIO OJHOT'O U3 BA’KHBIX TEXHOJIOTHYECKUX
CBOUCTB KUJKOCTEN PA3PbIBA — IIECKOHECYIIEHA
CIOCOOGHOCTU. BBISIBJIEHO, YTO CUCTEMBI HA
ocHoBe BYITAB 06/1a1210T COTOCTABUMOMH
C BBICOKOBSI3KMM CIIUTBIM I'dyPOBBIM I'€JIEM
CHOCOGHOCTBIO VAEPKUBATH IPONIAHT B
o6beMe. TToNydYeHHBIE PE3YIBTATHI MOXKHO
OOBSICHUTD BBICOKMMHU 3HAYECHUSIMHU YIIPYTUX
CBOUCTB CUCTEM HA OCHOBE BYITAB.

M3 BBIECKA3aHHOI'O MOXKHO C/IE/IATh BBIBOJL, O
MNEPCHEKTUBHOCTH UCTIOIB30BAHUS ITOJIUMEPOB
B COYETAHHHU C COJISIMHU [IOJTHUBAJIEHTHBIX
METAJUIOB B KAYECTBE MOAU(DUITUPYIOMUX
JIOHGABOK JIJ151 CUCTEM HA OCHOBE BYIIAB. I1pu
JAJIBHEUITNX UCCIIENOBAHUAX INIAHUPYETCS
OIIEHUTD CIIOCOOHOCTD MOJTUMEPHOI I06ABKHU
BJIMATH HA (DUJIBTPAIIMOHHBIE YTEYKHU JAHHBIX
COCTABOB B ITACT. OCHOBBIBASICh HA CTPYKTYPE
UCTIONb3yeMoro ITAB, mpeanonaraeTcs, 9To JaHHbIE
COCTAaBbI 00NMAJAI0T TUAPOMOOUZUPYIOINM
JEUCTBUEM U CTAOUIU3UPYIOIIUM JIEUCTBUEM
O OTHOWIEHUIO K INMTMHAM. COOTBETCTBYIOIIUE
UCCJIEJOBAHUSA TAKXKE OyIyT IPOBEICHBL.

JINTEPATYPA

1. Marapgosa J1.A., Cunun ML.A,, nyLueHko B.H.
HedTenpomsicnoBas xvmusi. TexHonoruyeckme acrnekTbl 1
MaTepuansbl ans ruppopaspbiBa nnacra: y4ed. nocobue ans
By30B. — M.: PI'Y Hed TV 1 rasa nmexu U.M. [ybkuHa, 2012.
-423c.

2. CunnH M.A., Maraposa J1.A., MankuH [.H. n gp.
BecnonnmepHas TexHonormnyeckas XuaKoCcTb Ans
rmapopaspbiBa rnnacra Ha OCHOBE BA3KOYMPYrX MOBEPXHOCTHO-
aKTUBHbIX BelecTs //Tepputopust Hedreras. —2017. — N2. 5.

3. Sullivan PF. et al. Optimization of a Viscoelastic Surfactant (VES)




fracturing fluid for application in high-permeability
formations//Proc. — SPE Int. Symp. Form. Damage
Control. 2006. Vol. 2006. P. 753-760.

4. Cui W. et al. Supramolecular& Oil Displacement Fluid
for Hydraulic Fracturing //SPE Asia Pacific Oil and Gas
Conference and Exhibition. — Society of Petroleum
Engineers, 2018.

IIpoBenenue npoiecca I'PII ¢
HCIIOJIH30BAHHEM KHIKOCTH
HA OCHOBE€ CHHTETHYECCKOT'O
IIOJINMeEPA IIPH HU3KHX
IIACTOBBIX TEMIIEPATYPAX

JI.A. Marazosa, I.H. Maakusn, C.A. bopoauH,
M.M. ®upcos, T.I. XuHreaos, PI'Y Hed T 1 raza
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Pucynox 1 — Hamenenue 3¢ppexmuenoi 6a3K0cmu
npu ckopocmu coeuza 170 ¢! c meuenuem epemenu
npu zudpamauuu I'eneoopazosamensn ITXC PolyGel

(HNY) nmenu U.M. I'yOKkmHa

I'mapasnnydeckui pa3pois 1tacta (I'PIT)
ABJIAETCS OJHUM U3 HanooJjee 3PHEKTUBHBIX
METOAOB UHTEHCU(PUKAITUU JOOBIUH IJIACTOBBIX
(PIIIOUIOB U TPUEMHCTOCTHA HATHETATE/IbHBIX
CKBaKMH, IPUYPOYEHHBIX K 9KCILTyaTAl N
HU3KOMPOHUIIAEMBIX, CJIA0OAPEHUPYEMBIX,
HEOJHOPOJHBIX U PACWIEHEHHBIX KOJUIEKTOPOB
[1]. I'PIT mpencTaBasgeT COO0U MEXAaHUIECKHUNA
METO/JT BO3IEVICTBUA HA ITPOAYKTHUBHBIN IJIACT,

PU KOTOPOM KHUJKOCTD 3aKAYUBAECTCS IPU
CKOPOCTSIX, BBI3BIBAIOIINX PA3PbIB IIJIACTA U
06pa30BaAHME BEICOKOIIPOBOJUMON TPEUUHHI [2].

B nocnegnee BpeMsi B MUPE HAOGIIOIACTCS
TEHJAEHIUA K Iepexony oT xKugrocren ['PIT Ha
OCHOBE CIINTOU I'yapOBOU KAMEHU K I'€JIAM Ha
OCHOBE CUHTETUYECKUX ITOJIMMEPOB, YTO CBA3AHO
C PS/IOM IPEUMYIIECTB NMOCTIEAHUX: MEHBIIIEH
4yBCTBUTEIBHOCTH K MUHEPAIIBHOMY COCTABY
U TEMIIEPATYPE UCTOYHUKA BOJbI, OOECIIEUEHUE
60J1€€ BBICOKOT'O KO3((PHUITMEHTA BOCCTAHOBJICHUS
IIPOBOJAUMOCTHU CO3AAHHOM TpemMHBLL [Ipu
TEMIIEPATYPAX IU1ACTA BhIlIe 25 °C B Ka4ecTBe
JECTPYKTOPOB KaK I'yap-60PATHBIX CUCTEM, TAK U
JKMJIKOCTEN Ha OCHOBE CHHTETUYECKHUX ITOJIMMEPOB
HCIIOJIb3YIOTCS CUJIbHBIE OKUCIUTEIIN, HAIIPUMED,
nepcynb@dar aMMOHUA. OJJHAKO MHOTHE OKUCITUTEN
MPU HU3KUX IJIACTOBBIX TEMIIEPATYPAX HE CTTOCOOHBI
3(pPEKTUBHO PA3PYHIATH LIENOYKH [IOTUMEPOB, U
Pa3pyIIEHUE KUAKOCTH — CHUDKEHHE €€ BA3KOCTHU
JIO BA3KOCTH OCHOBBI I'€JIsl — CTAHOBUTCA KJIIOYEBOI
PO6JIEMOI TPU BBI3OBE ITPUTOKA IIJTACTOBOT'O
¢mronia nocse nposeaeHus npouecca I'PIT.

Kpowme Toro, npu nNpoBeAEHUN THPOPA3PhIBA
CTyap-60paTHBIMU I'€JIAMU B IIJIACTAX C HU3KOU
TEMIIEPATYPOI, XaPAKTEPHOU JJ1s Ps1Zia OOBEKTOB
BocTouHo#1 CHbupH, TEMIEPATYPA XKUJKOCTU HA
YCTbE CKBAKWHEI BBIIIIE, Y4EM HA 3200€, UTO MOXKET
NPUBOJUTD K IIPEKIEBPEMEHHOU AECTPYKIIUH I'EJIA.

B Hay4HO-006PA30BATEIBLHOM LIEHTPE
«[IpOMBICTIOBASI XMMH > OBLIN IIPOBEIEHBI
UCCJIENOBAHMSA ITO BO3MOKHOCTH UCIIOJIb30BAHUSA
PacTBOPOB CUHTETUYECKOI'O ITIOJINMEPA —
I'eneobpaszosarens ITXC PolyGel, IpUroToBaeHHbBIX
B XOJIOJHOM Bojie /1A nnposeaeHus I'PIT B

I1aCcTax ¢ reMmueparypamu 10-20 °C.

Ha pucynke 1 MOXKHO O3HAKOMHUTBCA C
pe3yabpTaTaMu rujparanuu I'esjeobpasosaress
ITXC PolyGel ¢ konnenrpauuen 8 ji/m?

B IIPECHON TEXHHUYECKOU BOJIE.

Kak BuiHO U3 pucyHKa 1, 10 90% OT MaKCUMAJIbHBIX
MOKA34HUH BA3KOCTU PACTBOP ['esteobpasosarens
ITXC PolyGel HabupaeT B TeYEHHE 3—5 MUHYT,
TAKUM OO6PA30M, TIOJIUMEP MOXKET UCTIOIb30BATHCS
JUIS IPUTOTOBJICHU S )KUAKOCTH I'PIT «B MOTOKE».

W3y4anach 1 IeCTPYyKLHA PACTBOPOB
TF'eneo6paszosares [TXC PolyGel, TpUroTOBIEHHBIX
B XOJIOAHOM BOJIE, B UHTEPBAJIAX IVIACTOBBIX
Temueparyp 10-20 °C. g paspyLeHus rejs
UCIIOJIb30BAJIACh KOMIIO3ULIM OKUC/IMTEILHOI'O U
KHUCJIOTHOI'O JECTPYKTOPOB, KOTOPAs C TECYEHHUEM
JUINTEJIBHOI'O BDEMEHU — OT 1 10 7 CYTOK —
IPUBOAMIIA K JErPAJALINHU JUTMHHBIX LIETTOYEK
IOJIUMEPA.

JINTEPATYPA

1. Marapgosa J1.A., Cunun ML.A.,, myLueHko B.H.
HedTenpombicnosas xumus. TexHonornyeckme acnekTbl 1
MaTepuans! ans rugpopaspbisa nnacra. — M.: Uspatenbckmin
LeHTp PIY HedTn 1 raza umenn U.M. [ybkmHa. —2012. - 423 c.

2. CununH MLA. NMpombicioBas xumums: y4eb. nocobue / M.A. CuUnuH,
J.A. Maragosa, J1.U. Tonctbix 1 ap. — M.: U3gaTenbcknii LeHTp
PTY Hed T 1 rasa (HNY) nmenun U.M. lybkunHa. — 2016. - 350 c.

KOMILIEKCHBIE METO/IBI THIPOPA3PHIBA
IUIACTA 151 YBEJIHIECHU A HE(PTEOTaAIH
IIACTOB U3 IVTIOTHBIX MTOPO/T,

C.H. OraskoHOB, A. A. lagabGaeBa, KazaHCKHI
HAITHOHAJIBHBIH HCCIEI0OBATEIbCKHN TEXHOJIOTHIECKHH
YHHBEPCHUTET

T'OpU30OHTAIBHOE OYPEHUE U I'HIPOPA3PHIB
IUIACTA MOT'YT YBEJIUYUTD IJIOIIAJb KOHTAKTA
IUIACTA Y TPEIINH, TEM CAMBIM JIEJ1A51
JIO6bIYY HE(PTH U3 TIJIOTHOT'O KOJIIIEKTOPA
3P HEKTUBHON 1 IKOHOMHUYHOM.

IT10THAsA HEPTH COCTABIIANA MEHEE 1% OT
ob6ien foobrur HeTH B KuTae 13-3a CJI0KHBIX
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Tre€O0JIOTUYECKUX YCJIOBUH U 60s1ee cnaboro apdexra
TUJIPOPA3PHIBA IJIOTHBIX HEPTIAHBIX KOJIJIEKTOPOB

B Kurtae. XoTs 7e6UT OJHOM CKBAKHMHBI B INIOTHBIX
HEPTAHBIX KOJUIEKTOPAX MOXKET ObITh YBETUYEH

34 CYET yBEJIMUEHUS JUIMHBI TOPU30HTAIBHOTO
Y44CTKA, YBEJIMUEHUS JO3UPOBKU KUAKOCTH IJI
TUJIPOPA3PHIBA U PACKINHUBAIONIUX HATIOJTHUTEIICH,
HO BCE K€ 0OBIUA 3TOI'O THUIIA KOJJIEKTOPA BCE

ere cocrasisgeT meHee 10%. CnegqoBaTenbHO,
HEOOXOAMBI 60OJIEE COBEPIICHHBIEC METO/IBI JIJIS1
MAaKCUMaJIbBHOT'O YBEJIMYEHUSI HEPTEOTAAYU STUX
IJIACTOB C ITIOMOIIBIO TH/IPOPA3PHIBA I1ACTA. B 3TOM
pPaboTe HAa OCHOBE AaHAJIN3A ITPOHGIIEM, BOZHUKAIOIINX
IPU TUJPOPA3PHIBE IITIOTHBIX HEPTAHBIX
KOJIJIEKTOPOB, IPEJIATAIOTCS UHTETPUPOBAHHBIC

METO/IbI BHICOKOA((PEKTUBHOI'O BO3JICUCTBHS HA CETh

TPEIIMH U NTOBBIIEHUA HEPTEOTAAYHN IIIIACTOB [1-2].
IIpeaaraeTcs IOBTOPHBIA I'UAPOPA3PHIB C
HCIIOJIb30BAHUEM BPEMEHHBIX 3aKYITOPHUBAIOIINX
Ar€HTOB, YTOOBI IO3BOJIUTDH TPEIUHAM
BHYTPH KAKJIOHU CTAJUH PACTIPOCTPAHATHCS
PaBHOMEPHO, YBEJIMUUBAA TAKUM OO6PA30OM
IUIOIA/Ib KOHTAKTA C IIOPOAOH-KOJJIEKTOPOM.
ECTb 1BE OCHOBHBIE TPOOJIEMBI B MAKCHMHU3A1IUNA
JO6BIYM HE(PTH U3 INIOTHBIX KOJUIEKTOPOB C
TMOMOMIBIO I'MJIPABIMYECKOT'O PA3PbIBA IJIACTA,
KOTOPBIE CO3/JAI0T OOMIHPHYIO U 3(P(PEKTUBHYIO
CETb TPEIIHUH U BOCIIOTHAIOT SHEPIUIO MATPULILI
JUIS BBITECHEHUA HE(PTH BOJIOY COOTBETCTBEHHO.
Jlo6aByIeHNE BDEMEHHBIX 3AKYTIOPUBAIOMUX
Ar€HTOB B MYJIBTUKJIACTEDPHL, MOXET OTBECTH
HOBBIE TPEIUHBI B HECTUMYJIUPOBAHHBIE MJIN
HEJOCTUMYJIMPOBAHHBIE OOJIACTH KOJLJIEKTOPA,
TAKHM OOpPA30M CO3/1aBast 60J1€€ OJHOPOAHYIO
CETDb TPEIHH. Mexy TeM T06aBIEHNE
PACKIMHUBAIOIINX HATIOJTHUTEJIEM MUKPOPa3Mepa
B 6YPOBYIO XKUAKOCTb ITIOMOXKET MOAAEPKUBATD
MHKPOTPEUMHBI 60JIEE Y3KUMHU U INTYOOKHUMU [3].
Bpu1a pazpaboTaHa HOBAasA CUCTEMA
MOBEPXHOCTHO-AKTUBHOI'O BEMIECTBA, KOTOPAs
MOKET MUHHMHU3UPOBATH 4JJICOPOIIMOHHBIE
MOTEPH NOBEPXHOCTHO-AKTUBHOI'O BEMIECTBA
HA IOBEPXHOCTHU MTOPOJBI U, TAKUM 06PA30M,
MTO3BOJIMTD ITOBEPXHOCTHO-AKTUBHOMY
BEIIECTBY INTyOOKO IIPOHUKHYTD B ILJIACT C
SKUIKOCTBIO 17151 TH/IPOPA3PhIBA, 4 TAKKE
MOJKET U3MEHSITh CMAYHBAEMOCTb [IOPO/IBI
U TIPU 3TOM O/I/IEP’KUBATH OIIPEZICTICHHBIH
YPOBEHB ITOBEPXHOCTHOT'O HATS)KEHU A HA
rpaHule <HedTh — BOJAA» I CTUMYJIUPOBAHUA
BITUTBHIBAHUS BO/IBI [ BBITECHEHUS HEPTH [4].
TakoM MeTOJ SIBJISIETCS OJHUM U3 HauboJjiee
3(pPEKTUBHBIX CITOCOOOB JIOTIOJTHUTD SHEPTUIO
KOJIJIEKTOPA MACCUBHOM 31Ka4MBACMOH
SKHJIKOCTBIO JIJISI TH/IPOPA3PhIBA U
MaKCHMU3UPOBATD I06BIYY HEPTH.

JINTEPATYPA

1. CyéH X. Pa3Bepka v pa3paboTka KOHTUHEHTaNbHOW MNIOTHOM
HedTn B Kutae/X. CyéH, X. Pykarniv v gp., 2018. - C. 737-748.

2. Y3Hu3ao L. MpopbiB 1 3HaYeHWe HETPAZULMOHHOM HEPTU U
rasa ans Kiaccuyeckom Teopumn HedTaHoM reonormn. Paseegka
1 pa3pabotka HedpTH, 2017. - C. 1-11.
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3. lH L. MexaH13M 3abvBaHWs BONOKOH U TBepAbIX HacTULL B
TpeLwwmHy rupgpopa3spbiBa. XXypHan HedTerasoBon Hayku 1
TexHUKW/AH L, @. Yxoy, B. ®aH 1 gp., 2019. - C. 396-402.

4. KapnieHtep C. ccnefoBaHve MeTOA0B N3MEHeHNS
CMa4MBaeMoCTy C NPYIMeHeHNneM HaHoMaTtepuanos. XypHan
HedTaHbIX TexHonornin/C. KapnenTep, 2015. - C. 74-75.

Crroco6 MOgHU(MPUITHPOBAHHUA *KHTKOCTECH
JJISA THAPABIHIECKOTO Pa3pbIBa

ILIACTA HA OCHOBE BA3KOYIIPYTHX
IMOBEPXHOCTHO-AKTHBHBIX BEIIECTB

JI.A. Marazgosa, J1.H. Maakun, I1.K. Kpucanosa,
C.A.BopoauH, A.A. Priaaros, PTY Hedru u raza (HHY)
umeHH U.M. I'yoxuHa, HOLL <IIpOMBICIOBAS XM US>

B nacrosuiee BpeMs CUCTEMBI HA OCHOBE
BA3KOYIIPYI'UX [IOBEPXHOCTHO-AKTUBHBIX
BewecTs (BYITAB) Bce galie paccMaTprUBaIOTCA
KaK 2JIBTEPHATHUBA [IOJIMMEPHBIM XKUJKOCTAM JJI
TUJPABINYECKOro paspbisa rutacta (I'PIT) [1].

BYIIAB B BOZHOI Ccpefie CIIOCOOHBI O6PA30BhIBATH
JUIMHHBIEC HMJIMHIPUYECKHUE MULIEIUIbL, CXOXKUE
10 CBOMCTBAM C ITIOJIMMEPHBIMU LIETIOYKAMMU.
Iynnuaapuyeckue muesisl BYTIAB, neperuierascs
MEXK/IY COO0M, O6PA3YIOT CJIOKHYIO TPEXMEPHYIO
CTPYKTYPY, 6J1aT0aps KOTOPOH KUJKOCThb
pa3pbIBa IPUOOPETAET BBICOKUE BABKOCTHBIE U
YIpyrve CBOUCTBA. BA3KOylpyras MULE/IApHAA
CTPYKTYPa BOGHBIX PACTBOPOB BYTTAB npu
KOHTAKTE C YITIEBOAOPOAAMHU PA3PYILIAECTCA U
MOJIHOCTBIO BBIHOCUTCSA BMECTE C IUIACTOBBIMU
(pIIonaMH Ha MOBEPXHOCTD, COXPAHAA IIPU
3TOM (PUJIBTPALIMOHHBIE XAPAKTEPUCTUKHA
KOJIJIEKTOPA (OCTATOYHA IPOBOSUMOCTD
IPOININAHTHOM ITAYKU COCTABIISIET 6osee 90%) [2].

OIHAKO U1 CO3[4AHUS BA3KOYIIPYTOM
CHCTEMBI C HEOOXOJUMBIMHU CTPYKTYPHBIMH U
TEXHOJOI'MYECKUMU CBOMCTBAMHU TPEOYETCA
MCIIONB30BATh BBICOKME KOHIEHTpauu BYITAB,
4TO IIPUBEAET K CEPbE3HBIM SKOHOMUYECKUM
orpanndeHusaM. OCTPO CTOUT BOIIPOC O
COBEPILIEHCTBOBAHNH KOMIIO3UIIUM HA OCHOBE
BVIIAB, coxpaHsAm0omux Ha JOKHOM YPOBHE
TpebyeMBbIE XAPAKTEPUCTUKH, IIPH CHUKEHUH
KOHIIEHTPALIUH AKTUBHOI'O KOMIIOHEHTA.

Ha cerogHAmHmi €D CYIECTBYIOT PA3JIUYHbIE
CIIOCOOBI MOAU(PUIIIPOBAHU I CBOUCTB JKHU/IKOCTEN
A I'PIT Ha ocnoBe BYITAB. Cpeiyt HUX MOXXHO
BBIJIEJINTh OCHOBHBIE METO/IbL: UCTIOJIb30BAHHE
CHCTEM HA OCHOBE COYETAHMSA IBYX PA3JIMYHBIX
Tnnos ITAB ninu ITAB ci10kHOTO CTpOEHNUA
(Gemini-ITAB); BBezieHUE B pacTBOpPBI BYITAB
MOJIMMEPHBIX KOMIIOHEHTOB MJIM HAHOYACTHILI;
UCIIOJIb30BAHUE PA3JINYHBIX OPI'AHUYECKHUX
COEAMHEHUI B KAYECTBE CTAOUIN3ATOPOB
PEONIOIrNYECKUX CBOKCTB U T. JI. CTOUT OTMETUTD,
YTO JAHHBIE METO/IBI I10O OIITUMU3ALIMU CUCTEM
Ha OCHOBE BYTIAB OCHOBAaHBI HA HCIIOJIb30BAHUN
JOPOTOCTOAMIUX U CJIOKHBIX B CHHTE3€ PEATEHTOB
U B OOJIBIIMHCTBE CJIYYAEB IIPECTABIIAIOT COOOH
CYXHE KOMIIOHEHTBI, UYTO MOXKET YCJIOKHUTD IIPOLIECC
IIPUT'OTOBJICHUS TEXHOJIOTMUYECKUX )KUJKOCTEM.



B HOLJ JIpOMBIC/IOBASI XUMUS» pa3padbOTaH
3(p(PEKTUBHBIN U JOCTYITHBIH CLIOCOO
MOAUDPUITPOBAHUS CBOUCTB BOJAHBIX JKHUJIKOCTEH
111 I'PIT Ha ocHOBE BYITAB, KOTOPBIH 3AKJIIOYAETCS
B HUCIIOJIb30BAHUU COJIEN TPEXBAJICHTHBIX
METAJUIOB (B JAHHOM CJIY4a€ XJIOPU/A AJTIOMHUHUSA),
B KA4ECTBE CTPYKTYPOOOPA30BATENIEH JAHHBIX
cucrem. Mccie1oBaJMCch CUCTEMBI HA OCHOBE
nBUTTEP-UOHHOTO BYTTAB «<HEDPTEHOJI BYTTAB».

B paMKax UCCeJOBAHUN ObLII IPOBE/ICH
CPAaBHUTEIbHBIA AHAJIU3 BJIMAHUA COJIEH METAJIOB
Pa3IUYHON BAJIEHTHOCTH U IMTOJIMMEPHBIX
COEIVHEHUN Ha BA3KOCTHBIE XaPAKTEPUCTHUKH
BOJAHBIX pacTBOpOB HEPTEHOJIa BYITAB. M3
MOJIYYEHHBIX JAHHBIX BUAHO (TA6JIL 1), 9TO BBEJJICHUE
B BoAHbIE pacTBOpEl HEOTEHOJI BYITAB fonert
npotieHTa conert AICL, IPUBOIUT K PE3KOMY POCTY
BSI3KOCTH I10 CPABHEHUIO C BBEJJCHUEM COJIEH
OJJHO-, ABYXBAJICHTHBIX METAJIJIOB U TOJINMEPOB
B 3HAYUTEJIBHO OOJIBIINX KOHIIEHTPALIUAX.

Taoauua 1 — Peonozunecxue nokasamenu
800nbLXx pacmeopoé HEDTEHO. Ia BYIIAB
8 nPpucymcmaeuu coieii Memaniios
pasruunoii garenmuocmu u noaumepPos

HoOBBI CITOCOO TPAHCHOPTHPOBAHHU A
npormnanTa upu I'PII

H.®. Hyrymanosa, I.A. Kypsamos, P.P. MuHHra3os,
H.IO. bBamikupinesa, ®I'BOY BO <Ka3aHCKHH HAITHOHAJIbHBIF
HCCAEI0BATENbCKHH TEXHOJTOTHIECKHH YHUBEPCHTET>

I'mapasnuyeckuid pa3pols 11acta (I'PIT)
ABJIAETCS OJHUM U3 HAanO0oJje€ 3(PHEKTUBHBIX U
PaCIpOCTPaHEHHBIX METOJOB UHTEHCU(PUKALINU
JIOOBIYM HE(PTU U3 HU3KOIIPOHHUITAEMBIX,
C1ab0oIpEHNPYEMBIX KOJIJIEKTOPOB. B porniecce
T'PII ropHas mopoaa pa3pbIiBACTCA MO INIOCKOCTAM
MUHHMaJIbHOU IIPOYHOCTHU 34 CYET BO3ACHUCTBUA
HAa IJIACT JABJICHUEM, CO34aBAEMbBIM 3aKA4YKOM B
CKBAKMHY CHIEITUAJIbHOM KUJIKOCTU Pas3phiBa [1].
B Poccun, Kak ¥ BO BCEM MUPE, CIINTBIE I'€JIN HA
OCHOBE I'ydpOBOI'O IIOJINMEPA YIKE JOJITOE BpEM S
OCTAIOTCS IPEOOIAJAIOMUMHU KUAKOCTAMU JIJIS
TUPOpa3pbIBa I1ACTa. KaK IpaBUiIo, 3TH JKUAKOCTH
cozpepxkar 3.0—4.2 Kr/M? CIIUTOro NOJIUMEpa, 061aast
IIPU 3TOM OYE€HD BICOKOMN JJMHAMUYECKOM BA3KOCTBIO
(xak mpasuJo, He MeHee 400 cIlnpu 100 c) u
HU3KUMMU 3HAYCHUAMHU OCTATOYHOU IIPOBOJUMOCTH
IPOIIAHTHOM ITAYKH, OKOJIO 35% . [Ipy HETIOJIHOM

ACCTPYKIUU I'CJI IIOHMKACTCA OTHOCUTC/IbHAA

n, K,
Ne | HESTEHOM | Nacr | cac, | naa [ yap [ Alcl, | wiasc Mascex | [POBOAMMOCTD TPCILMHBL, HOCKOIBKY
OCTATOYHBIH I'€JIb CO3/JACT IPEITSITCTBUS HA
% vacc, ITyTU TIPUTOKA XKUJIKOCTHU, YTO BBI3BIBACT
HEOOXOAUMOCTD IPUMEHCHUSI JIOTIOTHATETEHOM
1 2,0 - - - - - 53,71 1 0,10 3,36
OYHUCTKH ITPHU OCBOCHUU CKBAKUHBL
2 2.0 100 - _ _ — [6800]016] 330 B nacrosmee Bpemst MHOTue
3 2,0 - |100]| - = - | 66,77 | 0,10 | 4,20 HEAPONOIB30BATETN HAYATH IOCTETICHHBIH
4 2,0 10,0 - 0,05 - - 56,79 |1 0,11 3,36 IepexXona K 60JIee «9UCTBIM» JIUHEMHBIM
5 20 10.0 _ _ 0.05 _ 6506 | 012 381 I'yYapOBbIM JKUJKOCTAM C MEHBbIIIEH BA3KOCTBIO.
6 2.0 ~ ~ ~ ~ | 06 [354.18] 030 | 9.00 OHAKO /Ta2KE TIPU UCTIONb30BAHUH TMHETHOTO

* 1 — acpdexTrBHAS BI3KOCTH IPH CKOPOCTH casura 100 ¢
N — MOKA32TeJIb HEHBIOTOHOBCKOTO MoBeieHNs; K — koaddurineHT
KOHCHUCTEHITVH.

MOXKHO NPEJIIONOXKUTD, YTO JAHHBIN (PAKT
CBSI32H C BO3MOXXHBIM OOPA30BAHUEM CJIOXKHBIX
KOMIIJIEKCHBIX CBA3€H MEXY IEPENIETEHHBIMHU
nuauHaprudeckumu mutieuiamu HEOTEHO]Ia
BVYITIAB 1 KATHOHOM TPEXBAJIEHTHOI'O MeTasLIa (AlPY),
4TO B CBOIO OYEPEAD IPUBOAUT K (POPMHUPOBAHUIO
CTPYKTYPBI C BBICOKUMHU CTPYKTYPHBIMU
CBOMUCTBaMU. Ha OCHOBAHUU OJTYyYEHHBIX
PE3YABTATOB MOXKHO CJIEJIATh BBIBOJL O TOM, UTO B
Ka4deCTBE 3(P(PEKTUBHOIO CTPYKTYPOOOPA30BATEI
IJ1s1 BOOHBIX skuakocTel 'PIT Ha ocHoBe BYITAB
MOYKET OBITh UCIIOJIb30BAHA COJIb TPEXBAJIEHTHOI'O
meTamwa (AlCL).

JINTEPATYPA

1. Baruah A. et al. Experimental investigation of rheological prop-
erties in zwitterionic-anionic mixed-surfactant based fracturing
fluids // Journal of Petroleum Science and Engineering. —2016.
—-T. 146.-P. 340-349.

2. Viscoelastic Surfactant Fracturing Fluids: Applications in Low
Permeability Reservoirs / Mathew Samuel et al., All SPE, -
Schlumberger. SPE 60322.

I'yapOBOTIO I'ejis OCTATOYHAs IPOBOJUMOCTD
TPpenuHbI He npeBbimacT 60—70%. B cesizu ¢
3TUM AKTYAJIBHOMU ABJIAETCA 327a49a PA3PA0OOTKHU
MAJIOBI3KOU «9UCTOM» JKUAKOCTH 11 ['PIT.
CyIIeCTBYET HECKOJIBKO TEXHOJIOTUYECKUX
pENIEHN, B KOTOPBIX OO'bEJUHEHBI HU3KA
BA3KOCTD JKHMJIKOCTU-HOCHUTEIS U OTHOCHUTEIBHO
BBICOKAS TPAHCIIOPTUPYIOIIASA CIIOCOOHOCTD
npornmnaHTa. OZHUM U3 TAKUX PELICHUN ABJIAETCSI
CO3/[JaHUE KAMUJUIAPHOU CYCIIEH3UH [2—4].
JaHHBI CIOCO6 TPAHCIOPTUPOBAHM A IMPOIIAHTA
B HU3KOBSI3KOM BOJTHOM YKUJIKOCTH OCHOBAH HA
CO3/[JaHUH IIJIABAIOIINX ATJIOMEPATOB, COCTOSAIINX
U3 ruipoPOOU3UPOBAHHBIX 3€PEH NIPOIIIAHTA U
KOMIIOHEHTA, O6JIa/TAI0MIETO HU3KUM Y/I€IbHBIM
BECOM (ITY3BIPbKH I'd30B, KAILJIN YITIEBOAOPOIOB).
[ 3ppeKTUBHOIN 471COPOLIH «<JIETKOT'O»
KOMIIOHEHTA HA IIOBEPXHOCTHU MPOIIIIAHTA €ETO
IIOBEPXHOCTBb HEOOXOAHUMO I'upOPOOU3NPOBATS.
Hacrosmas paboTra Obl1a HaIIpaBIeHa Ha
TIOMCK COEAMHEHWTI, HanoboJiee 3(pPEeKTUBHO
rupoPOOUNPYIOIINX TIOBEPXHOCTD IIPONIIAHTA.
JJ151 KONMMYeCTBEHHON OLIEHKU 3(P(PEKTUBHOCTH
rupodoOU3aTOPOB ObLII BBIOPAH METOJ,
KAMWIIAPHOU nponuTku. [Topucrasa cpena
IIPEACTABIISIIA COOOU CTEKISIHHYIO TPYOKY,
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3AMOJHEHHYIO IPOMNIaHTOM (ppakiuu 20/40,
KOTOPBII ObLI IPEBAPUTENIBHO O6PAOOTAH
Pa3IUYHBIMU THPO(POOU3ATOPAMHU.
I'mapodobusupyomas 3(PPEKTUBHOCTD, T. €.
CMAa4YHUBAEMOCTb ITIOBEPXHOCTH YACTHLI,
OLIEHMBAJIACh KAK BBICOTA OAHATUSA

BOJIBI B TPYOKE (9% OT BCEU BBICOTHI).

B kauecTBE TMAPOPOOU3ATOPOB OBLIT UCCIENOBAH
pAR MHAUBUAYANIbHBIX ITAB 1 nx cmecen.

Taxske 6bUIU U3YUYEHBI COCAUHEHU S, IITUPOKO
MIPUMEHSAEMBIE B KAYECTBE KJIACCHYECKUX
ruApodOOU3ATOPOB MOBEPXHOCTH, — 3TO
KPEMHUHOPTIAHUYECKHUE COEIUHEHMSL.

VCTAaHOBIIEHO, UTO CPEAU UCCIIETYEMBIX
[TAB nan6onee a(p(pEKTUBHBIM ABIACTCS
JUIENHUITUMETUIAMMOHUI Xnopug, [1pu
HCIIOJIb30BAHUU JAaHHOTO [TAB BbICOTA TIOAHATU A
BOJIBI B TIOPUCTOI CPEJIE HE TPEBBIIIACT
119 npu konnenTpauuu 0,01 mac. %.

I'mppodobusupyomas 3PPEKTUBHOCTD
KPEMHHUHNOPIraHUYECKUX COEJMHEHNH BBIIIIE
3P PEKTUBHOCTU UCCIEAOBAHHBIX [TAB.
MeTUNTPUMETOKCUCHIIAH U AJIIOMOMETHUJICUIIMKOHAT
HATPUA ITIOKA3AJIM YPOBEHb CMAYUBAHUA OT 15 10
6% tipu KoHTIeHTpatuax ot 0,01 1o 1 mac. %.

HicibITaHHBIE B PAMKAX PA60OTHI METUJICUJIUKOHAT
HATPH A, TOJIMMETHUITUAPUACHIOKCAH
U MOJIMATUITUPOCUIOKCAH TTOKA32JIN
HOJHYIO THAPO(POOHU3ALINIO TOBEPXHOCTH
npu KoHnenrpanuax ot 0,110 1,0 mac. %.

B pesynbrare ucciegoBaHuN IPOBEIEHA
OLIEHKA T'uipodobusupyrome 3(pHEeKTUBHOCTH
PAa3JIMYHBIX KJIACCOB coeAHEHNI. Hanboee
3P PEKTUBHBIMU COCAMHEHUAMH, IIO3BOJISIIOIIUMU
rupodPoOU3NPOBATE IOBEPXHOCTh
NPONITAHTA, ABIAIOTCA METUJICUIMKOHAT
HATPHA, TOJIUMETHUITUAPUACHIIOKCAH
U TIOJIUA THJITUAPOCUIIOKCAH. BhICOKHE
IruApoPOOUZUPYIONINE CBOMCTBA JAHHBIX
COEJJMHEHNH ITO3BOJISIOT OKHU/IATh 9(PPEKTUBHYIO
4JICOPOIIMIO <JIEFKOrO» KOMITOHEHTA HA
MMOBEPXHOCTHU IIPOINIAHTA, YTO ITO3BOJIUT
YAEPKHUBATD YACTULIBI IIPOIIIAHTA BO
B3BEHIEHHOM COCTOSIHUH 6€3 HEOOXOJUMOCTH
CO3JaHUSI BBICOKOBSI3KOM >KUaKoCTU I'PIT.

JINTEPATYPA

1. Maragosa J1.A., Cunun ML.A., InyLueHko B.H.
Hedrenpombicnosas xumus. TexHonornyeckme acnekTbl 1
MaTepuanbl pis rmppopaspbiBa nnacra: y4eb. nocobue ans
By30B. — M.: PTY HebT1 1 raza umenn U.M. [ybkuHa, 2012.-423 c.

2. Warpinski, N.R., Mayerhofer, M.J., Vincent, M.C., Cipolla, C.L.,

1959. The Mechanics of Sand Movement in Fracturing. Presented
at the Annual Fall Meeting of Society of Petroleum Engineers,
Houston, TX, 5-8 October. SPE-1108-G.
http://dx.doi.org/10.2118/1108-G.

HccaegoBaHue paCTBOPUMOCTH
PACKIHHHUBAIONTHX MATEPHAIOB
411 I'PII B CyXOKHCJIOTHBIX COCTaBaX

0.A. Tkay, B.A. IIpirankos, PT'Y Hed T 1 raza (HHY)
umenu U.M.I'yOkuHa

ITocie npoBeaeHus r'niPaBIndeCKOro
paspeiBa m1acra (I'PIT) 3a4acTyro npoBOAAT
KUCJIOTHYIO OOPabOTKY JJIs1 CO3/1aHu 60see
PAa3BETBJICHHON CETKU TPELUH U JIYYIIErO
paspymenus ress PIL Ipu 3Tom nporecce
MIPOUCXOAUT PACTBOPEHUE KAK ITOPOJIBbI, OCOOEHHO
KapOOHATHOM, TaK U nponmnanTa. Kuciora
ABJISIETCA JOBOJIBHO AT DECCUBHBIM PEATEHTOM, 4
MU NIOBBIIIEHUH TEMIIEPATYPHI €€ AKTUBHOCTD
MOXET YBEJINYNBATHCA. [Ipy pacTBOpeHUN
IPOIIAHTA CHUYKAECTCA TAKKE €I'0 IIPOYHOCTD,
COOTBETCTBEHHO, CO3/IaHHBIE TPEIUHBI OBICTPEE
CMBIKAIOTCA U 9(PPEKTUBHOCTD OT IIPOBEICHHOI
ONEPALNU MOXET OBICTPO CHMXKATHCA [1].

B paboTe uccie10BanoCh BIUSHUE CYXOKHUCIOTHBIX
coctaBoB CK-TK-5 (6%), CK-TK-6 u CK-TK-7 (10%) Ha
AJIIOMOCHJIMKATHBIA U MAI'HE3UAJIbHBIM IIPOIIIIAHT,
4 TAKKE IIPOBOAMIIOCH CPABHEHUE BIUAHUA C 15%-
HOU COJITHOM KUCJIOTOU. CyXOKHMCJIOTHBIM COCTAB
CK-TK-5 cocTouT 13 CyIb(PaMUHOBOU U IMMOHHOM
KUCJIOT, XJIOpUZAA aMMoHUs, [TAB 1 mHruoutopa
kopposun. CK-TK-6 cocrouT us CyabHaMHUHOBOM U
JIMMOHHOM KHMCJIOT, XJIOPH/IA 1 (PTOPHUJIA AMMOHMS,
ITAB n uHru6mTOpa KOPPO3UN. CYyXOKUCIIOTHBIA
cocTtas CK-TK-7 B CBOEI OCHOBE UMEET INIMKOJIEBYIO
KUCJIOTY, HOJIHBIA COCTAB HE PA3IJIAIIAETCA.

Ha nepsom aTamne paboThl ONIPEIEIANACh
PacTBOPUMOCTD ITPOINMIAHTA B CyXOKHUCJIOTHBIX
COCTABaX ITOCJIE BO3AEHUCTBUA HA HETO B TEUEHUE
4-x gyacos 11pu Temreparype 80 °C. Metoauka
NPOBEAEHUA UCCIENOBAHNUI 6bLIIA A AIITUPOBAHA
ucxons u3 meroguku 'OCT [2, 3].

COOTHOIIEHHUE NPOMITAHT : KUCJIOTA ObLIIO
BbIOpaHO 1:25. TTony4ynBIINECS PACTBOPUMOCTH
MPONITAHTA NPEICTABJIECHDI B TA6L. 1.

Taonuua 1 - Pacmeopumocms nponnanma
8 cyxokucaomusix cocmaeax (44, 80°C), %

and Lolon, E.P. 2009. Stimulating Uncon-
ventional Reservoirs: Maximizing Network
Growth While Optimizing Fracture Conduc-

ANIOMOCUINKATHDbIN

MarHe3uanbHbIV

tivity. Presented at the SPE Unconventional 1-7 npoBa

Reservoirs Conference, Keystone, Colorado,

10-12 February. SPE-114173-MS. http:// HCI (15%) 0,384

dx.doi.org/10.2118/114173-MS.

3. Palisch, T.T.,, Vincent, M.C., and Handren, CK-TK-5 0,132

P.J. 2010. Slickwater Fracturing: Food for

Thought. SPE Production & Operations 25 CK-TK-6

(3): 327-344. SPE-115766-PA. http://dx.doi.

org/10.2118/115766-PA. CK-TK-7 0,142

2-9 npoba CpepgHee 1-anpoba | 2-anpoba | CpepHee
0,392 0,388 0,136 0,122 0,129
0,146 0,139 0,052 0,058 0,055

1,59 1,56 1,67 1,69 1,68
0,142 0,142 0,092 0,084 0,088

4. Kern, L.R., Perkins, TK., and Wyant, R.E.
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Ha pucyHnke 1 npejcrabieHO CpaBHEHUE
PACTBOPUMOCTHU AJIIOMOCHJIMKATHOI'O
IPOIIAHTA B 15 %-HOI COJIAHOM KUCIIOTE
U CYXOKHCJIOTHBIX COCTABAX.

Kak BUZHO U3 NIPEACTABICHHON JUATDAMMBI,
PACTBOPUMOCTD AJIIOMOCUIMKATHOI'O IIPOINIIAHTA
B COJIIHOU KUCJIOTE IIPEBBIMAET PACTBOPHUMOCTD
OPOIIAHTA B CYXOKUCIOTHBIX cocTaBax CK-TK-5

Ha pucyHKe 2 TaKKe IIPEJCTABICHO CPABHEHUE
PaCTBOPUMOCTU MAT'HE3UAJIBHOI'O IIPOIIIAHTA B
15%-H01 COJIAHOM KUCJIOTE U CYyXOKUCIOTHBIX
COCTaBaX.

Kak BUZHO U3 NIPEACTABICHHON JUATDAMMBI,
PaCTBOPUMOCTDb MArHE3UAJIBHOI'O IIPOIIIIAHTA B
COJIAHOM KMCJIOTE IIPEBBIIIAET PACTBOPUMOCTD
MIPOINAHTA B CYXOKUCJIOTHBIX cOCTaBax CK-TK-5

B 2,4 pazau CK-TK-7 B 1,5 pasza
COOTBETCTBEHHO. OJJHAKO
PaCTBOPUMOCTD AJTIOMOCHJIMKATHOTI'O
IIPOIIIAHTA B COJITHOIM KUCIOTE B
13 pa3 HuXe, 9yeM pacTBOPUMOCTD B
CK-TK-6. PACTBOPUMOCTB IIPOMITIAHTA
B CK-TK-6 B 30,5 pa3za 60osbIIe, 4eM
pacTBOpUMOCTb B CK-TK-5, 1 B
19,1 paza 6onpbiie, yeM B CK-TK-7.
Haub6onee cCuIbHO BBIAEISIETCS
pPacTBOPUMOCTH B cocTaBe CK-TK-6, mpu
3TOM PACTBOPUMOCTD MATrHE3UATTBHOT'O
MIPOIITAHTA BBIIIE, YEM PACTBOPHUMOCTD
AJIFOMOCHJIMKATHOT'O. B OCTa/IbHBIX

15 %-vaa HO [
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CK-TK-6 e R P

CK-TK-7 . JKE COCTABAX PACTBOPUMOCTD
ATIOMOCHJIMKATHOT'O IPOMITAHTA BHIIIIE,
YeM PACTBOPUMOCTD MATHE3UAIBHOTO.
0 0,5 1 15 2 DTO MOXKET OOBSICHATHCI OCOOEHHOCTIMH

CTPOEHHNA MATHE3UAJIBHOI'O IPOIITAHTA,
HAIIPUMEP, HAJIMYHE OKPBITUA.
Taxoke 110 NOMY4YEHHBIM JAHHBIM
BUJIHO, YTO PACTBOPUMOCTD
IIPOIIIAHTA B COJIAHON KHUCIIOTE XOTh
U IIPEBBIIIAET PACTBOPHUMOCTH B
KHUCJIOTHBIX KOMITO3UIUAX CK-TK-5
u CK-TK-7, HO BCE paBHO OCTAETCA
HAa yJJOBJIETBOPHUTEILHOM YPOBHE.
Haubobime noKka3arean
PaCTBOPUMOCTH ITOKA3AJI KUCJIOTHBIN
coctas CK-TK-6. DTO MOXKET
OBITb CBA34HO C IIPUCYTCTBUEM
B COCTABE aKTUBHOTO (pTOPH/IA
aMMOHUA. HanMeHbIre MoKa3aTeaun
MOJIYYUIIUCH ITPHU PACTBOPEHNH
npornmnanTa B komnosunuu CK-TK-5.
Heo6xoaumo IIpOBECTH UCCIIEIOBAHN S
PacTBOPUMOCTH IIPOMIIAHTA [TOCIEe
BO3/JIEUCTBUA HA HEI'O HAT'PY3KOH, B

PacTeopumocTb, %

Pucynox 1 — Cpaenenue pacmeopumocmu
aANOMOCUAUKAMHOZ0 nponnanma 6 15%-1Hoti CONAno
Kucaome u cyxoxucaomuotx cocmaeax (4 4, 80°C)

15 %-Han HCl i}

K-TK-5 ||

g

CK-TK-7 l YACTHOCTH, AJ11 OOOCHOBAHUS (PEHOMEHA
GOJIBIIEH CTEIEHU PACTBOPEHUS
AIIOMOCHJIMKATHOI'O IIPOIITAHTA.
] 0,5 1 15 2

PacTBOpMMOCTb, %
NUTEPATYPA

1. 3ponbHuk C.E., Hekunenos tO.B., lanoHos M.A.
BHeppeHMe HOBbIX TEXHONOMMI F’MapopaspbiBa
Pucynok 2 — Cpasnenue pacmeopumocmumazHe3udisH0z0  N1acTa Ha kapboHaTHbix obbekTax
nponnanma 8 15%-Hoii CONAHOU KUCAOME U mecropoxperni NAO AHK «bawiHedTe»/

H cTBO. — 2016.— Ne 6. — C. 92-95.
cyxoxucaomuwsix cocmagax (4 4, 80°C) z.er(gcﬂ;:(; ;“7’;’1‘ ”2‘:(;1‘3‘3’ ponmanT

anomMocunmkaTHble. — M.: HaumoHanbHbIv craHaapT Poccuiickon
®Pepepaunn. —2013.-45c.

u CK-TK-7 B 2,8 pa3a. OJHAKO PaCTBOPUMOCTD
AMOMOCHIIMKATHOTO HPOIIIAHTA B COITHON KUC/IOTE 3.TOCT P 54571-2011 MponnaHTbl MarHe3nanbHO-KBapLeBble. —
B 4 pasa HMXKE, 4EM PaCTBOPUMOCTH B CK-TK-0. M.: HaumoHanbHbIN cranpapt Poccuickoin ®epepaumn. —
PactBopumocTs nportanTa B CK-TK-6 8 11,1 pasza 2011.-18c.

oosblie, yeM pacTBOPUMOCTb B CK-TK-5 u CK-TK-7.
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KPACOTA MECTOPOXEHWV

dotorpacduu npegocraBneHbl OO0 «Konn-CepBmc»
The photos are published by courtesy of Coil-Service LLC
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Coiled tubing
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KoHTakTHaa nHdopmauma Contact information

MbpkeBCckM Nepeynok, 5, ctpoenune 1, odpnc 224
MockBa 119017, Poccunckasa depepauus
TenedpoH: +7 499 788 91 24; +7 (916) 512 70 54
®dakc: +7 499 788 91 19

E-mail: info@icota-russia.ru

5/1 Pyzhevsky lane, Suite 224

119017 Moscow, Russian Federation

Telephone: +7 499 788 91 24; +7 (916) 512 70 54
Fax: +7 499 788 91 19

E-mail: info@icota-russia.ru

www.icota-russia.ru
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[CoTA
POCCHUA

Lenbio Accoumanmm cneumanmcTos no KoNTIOOMHroBbIM TEXHONOMMAM

N BHYTPUCKBAXXMHHbIM paboTam fBNSieTC pa3BUTNE BO3MOXHOCTEN

ANsi NpogeccuoHanbHOro obLeHMs CneunanmcToB, akkKyMynsLms
TEXHMYECKUX 3HaHNI, 0600LLEHME OMNbITa NPUMEHEHNSI UHHOBALMOHHbIX
TEXHOJIONMN, COAENCTBUE BHEAPEHMIO HOBENMLLINX pa3paboTok B obnacTu
KONTIOOMHIOBbIX TEXHONIOMUI U APYTrUX CErMEHTOB BbICOKOTEXHOIOMMYHOIO
HedTerasoBoro cepemca 1 CTaHgApPTOB Oe30nacHOCTU NpoBeaeHUs pPaboT.

Poccuiickoe otgeneHmne Accoumanmm cneumanmcToB No KONTIOOUHIoBbIM
TEXHONOTMAM U BHYTPUCKBaXNHHbIM paboTam (ICoTA-Poccus) aBnsieTca
MHMOPMaLMOHHOMN CTPYKTYPOU N OCYLLECTBSET CBOIO AEATENBbHOCTb

B cooTBeTCcTBMU ¢ CornaweHmnem o coTpygHu4YecTse, 3aKJIt04eHHbIM

Mexay Accoumaumen cneumanmncToB No KONTIOOMHIOBLIM TEXHONOMUAM U
BHYTPUCKBaXWHHbIM paboTam (ICoTA) n HekommepyeckuM napTHEPCTBOM
«LleHTp pa3BuUTUS KONTIOOUMHIOBbIX TEXHOIOTUN.

3AABJIEHUNE

Mpowy npuHATbL MeHs B YneHbl ICOTA-Poccus

damunnums HanuncaHme no-aHrnmMmckm

Nwmsa HanuncaHue no-aHrMMmMckn

OTyecTBO

OpraHusaumsi/koMmnaHusa/cTpykTypa

Lon>XHocTb

Appec 3neKTPOHHOW MOYTbI

TenedoH cnyxe6HbIN ®daxc

TenedoH MOOUIbHEIN

MoyToBLIV agpec ANs CBA3U

LHata Mopgnuceb

MoxanyncTa, oTnpaBbTe 3anonHeHHoe 3asBneHme no gakcy: +7 499 788 91 19
W cKaH 3asBneHuns Ha e-mail: info@icota-russia.ru
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MeavannaH pacnpocrpaHeHVs XXypHana
«Bpems konTioOuHra. Bpemsa 'Pln»
Ha oTpadieBbiX meponpuaTnax B 2021 roay
BK N2 3/77, ceHTs6pb-2021

SPE Workshop: Cementing in 06-08.10.2021

an Unconventional World USA, Texas, Galveston

Poccunmckasn HedTerasoBas TexHM4YecKkas 12-15.10.2021

OHNaVH-KoHhepeHLs SPE Focdi, JoeeEy

15-7 MexpayHapoaHas KoHdepeHLs 21.10.2021

«Hedrerazcepsnc-2021» Foenr, bloeies)

SPE ICoTA Virtual 27t European

Well Intervention Conference 08-12.11.2021 Scotland, Aberdeen

XVIII cneumanmsnpoBaHHas BbiCTaBka 10-12.11.2021

«ObopynoBaHve — HedhTb. fa3. Xumus» Foe, BemTerpen

22 -9 MexayHapoOHasa Hay4HO-npakTyeckas
KOHepeHLms «KonTioONHIOBbIE TEXHOMOrU, 11-12.11.2021 Poccusa, Mocksa
['PI1, BHYTPUCKBaXXMHHbIE PabOoThI»

Abu Dhabi International Petroleum Exhibition
& Conference (ADIPEC) 15-18.11.2021 OA>, Aby-[1abu
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Coiled tubin

BPEMSA KOJITHOBUHIA
BPEMA Iren

119017 r. MockBa, MbixxeBcknmn nep.,
4.5, ctp. 1, 0dbnc 224
Ten.: +7 499 788 914, ten./dakc: +7 499 788 91 19.

Joporue yntarenu!

MoAnuncky Ha Hay4YHO-MPAKTUYECKUIA XXYpHan
«Bpemsi konTioOMHra»

Bbl MOXeTe 0(hOPMUTbL B NTOOOM OTaeNneHUmn
«Pocneyatn» B nepuno npoeeaeHUs NOAMNNCHbIX
KaMMaHum.

MHAEKC B NOANMMCHOM KATAJIOTE
«POCTIEHATU» —84119.

KomMnaHum moryT ohopMunTs rofoBYIO MOAMMCKY
HenocpeacTBEHHO B pejakumn XypHana

(He meHee Yyem Ha 3 ak3emnnspa). Mognucka

B pefaKkLmMm BO3MOXHa C Nioboro Mecaua roga.

MuHUManbHasa CTOMMOCTb roJ0BOI MNOANMUCKU
(3 3k3. x4 BbIN.): 13 200 pY6.
(skntoyas HAC 10%) + cToMMOCTb AOCTaBKM.

[nsa opopmneHns Nognnckn Yepes pegakumio
OTNpaBnANTe 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$.

ITouernslit pegakTop — POH Knapk (rc@cttimes.org);

r1aBHbI peakTop - FannHa bynbika (halina.bulyka@cttimes.org);
AMPEKTOP IO CTPATEINYeCKOMY Pa3BUTHIO IPOEKTa «BpeMst KOnTIo6MHra» —
ApTem MNpnboB (artem.gribov@cttimes.org);

Hay4HbIII peffakTop — AHTOH Pe,0PEHKO, KaH. (H13.-MaT. HayK;
IlepeBogunxn - Cepren MacneHnuuH, XpuctuHa bynbiko,
Fpuropuin ®omunyes, CBeTnaHa JIbiceHKO;

OTBETCTBEHHbII1 cekperaph — HaTanbs Muxeesa;

MapKeTuHr 1 peknama - MapuHa Kynukosckas (advert@cttimes.org);
AM3aliH 1 KOMIIbIoTepHasA BepcTka — JllogmMuna NloH4yapoBa;
MOJINMCKA U PAcChlKa — Cttimes@cttimes.org.

JKypnan pacmpocTpaHaeTCcs 1o HOATIMCKE CPe/iyt CIIeNNaaiCcToB
He(Tera3oBbIX KOMIAHMIT ¥ IPOGUIBHBIX HAyYHBIX MHCTUTYTOB.
OcymiecTBseTCA NMPOKas IePCOHANTbHAS PACCHIIKA PYKOBOLUTENAM
TIepBOTO 3BEHa.

Marepuanbl, aBTOp KOTOPBIX He yKa3aH, ABIAOTCA MPOTYKTOM
KOJUIEKTVMBHOJ PabOThI COTPYIHMKOB PeaKII UM

Ilpu nepeneyaTke MaTepuajIoB CChIIKA HA XXYPHAI «BpeMst KonTio6MHIra»
o0s13aTeNpHa.

Pemaxius He Bcerjja pasjenseT MHEHME aBTOPOB CTaTell.
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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 - Anton Fedorenko, Doctor of Phys.-Math.;

Translators - Sergey Maslenitsin, Christina Bulyko, Gregory
Fomichev, Svetlana Lysenko; Executive editor - Natallia Mikheyeva;
Marketing and advertising - Marina Kulikovskaya (advert@cttimes.org);
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Subscription & distribution - cttimes@cttimes.org.

The Journal is distributed by subscription among specialists

of oil and gas companies and scientific institutions. In addition,
it is also delivered directly to key executives included into

our extensive mailing list.

The materials, the author of which is not specified, are the product of the
Editorial Board teamwork. When reprinting the materials the reference to the
Coiled Tubing Times is obligatory. The articles provided in this journal do not
necessarily represent the opinion of the Editorial Board.

The Journal offers a cooperation to advertisers and persons concerned.
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MMapaenuyeckMia paspele Nnacra
Hydraulic fracturing

Yenyru ¢ yetaHoekamu F’HKT
Coiled tubing services

OcBoeHUe CKBaXXKWH a30ToOM
Well gaslifting

3aKaH4YMBaHWe CKBaXXuH
Well completion

MakepHbIA cepBUC
Packer service

NosunbHbie paboTbi
Fishing operations

Cynepeanzunndr npu TKPC, ocBoeHuM,
PO w rHKT

Workover, CT & fracturing supervising

- nakepHoe obopyaosaHue

- obopyaosanwme gna MHKT

- obopyposanue gna MIPI

* ppezepHbIi MHCTPYMEHT

* yCTbeBOe W CKBaXKMHHoe obopypnosaHue

ﬁﬁ;- packer-tools.ru, contactf@dpacker-tools.ru
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