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Conference topics:
¢ Coiled tubing technologies;

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

¢ Acid Treatments (including matrix acidizing);
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e Jet drilling;

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

e Cement squeeze operations;

¢ Qilfield chemistry for high-tech oilfield
service (hydraulic fracturing
chemicals, EOR solutions, ; o
cement squeeze mixes, etc. it
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KaxK y»e IoBeJIOCh, 3aKJIIOYNTETbHBIN
B I'OJly HOMED HAIIIETO EXEKBAPTATBHUKA
COZIEPKUT NOAPOOHBIN OTUET
06 ouepeHOU KOH(pepeHITU N
«KonTiobuHrosbie TexHooruu, I'PT1,
BHYTPHUCKBAKMHHBIE PAOOTHI», HA 3TOT
pas 20-1, robuserHomi. [To3gpasere HAC!
IToBepbTe, HE TAK-TO IIPOCTO B HBIHEIITHEE
TypPOYJIEHTHOE BPEMS €XKET'OJHO
CO6HPATh ABTOPUTETHYIO aYJUTOPHIO
U OOECIEYNBATE UHTEPECHYIO JIJIS1 HEE
nporpaMmmy. bes J0KHOM CKPOMHOCTH, HO
B 9TOT Pa3 HAM CHOBA BCE y1aJI0Ch.

Kondepennusa oxu1aeMo NOABEIIA IPOMEKYTOYHBIE UTOI'H
MapadoHa Pa3BUTUA POCCUIICKOTO BBICOKOTEXHOJIOTUYHOI'O
He@TEra30BOro CEPBUCA. Bblia MOATBEPKACHA YKE
OYEPTUBIIAACA B IPOILIBIE F'OABI TEHAEHIIM A HA YBEJIUUYEHUE
JHUAMETPOB U JJINH THOKON TPYOEL, 4, CJIEAOBATEIBHO, U
TATOBBIX YCUJINI NHXXEKTOPOB. MaCCOBBIN IPUXO/] B OTPACIIb
60s1€€ MOITHBIX KOJITIOONMHI'OBBIX YCTAHOBOK BBI3bIBACT
BBICBOOOXK/ICHUE MAIIIUH IIPOIIIOrO OKOJIEHUS, KOTOPBIE
Y2KE HE CIIPABJISIIOTCS C IIMPOKUM CIIEKTPOM 327124, KOT[a
3aKA34YHK XKEJIAET IIOJIYYUTD BCE U CPA3Y — OT OAHANIBHBIX
IIPOMBIBOK CKBAKHH JIO OOCITYy’KUBAHUA IPOTAKEHHBIX
T'OPU3OHTAIBHBIX CTBOJIOB. HOBBIE MOIITHBIE YCTAHOBKU
yHI/IBCpCZU'IbeI, Ny HUX CCTOAHS HET KOHKprHTOB.

Eme ogHa nnpo6ieMa, KOTOPYIO BBICBETU/IA KOH(PEPEHI U,
— HAMETUBIIMICS IPOOEI B, KA327I0Ch OBI, HEPYITUMOH
CIIETIKE «KOATIOOMHT — MI'PIT». CermenT MI'PIT IpOJOIIKACT
OBITb BBICOKO BOCTPEOGOBAHHBIM U AKTUBHO PA3BUBATHCH, HO
MHOT'ME TEXHOJIOTMYECKHE PEMIEHUA (OTKPBIBAIOIINUECA/
3aKpbIBAIOIMeECs MOPTHI, Plug & Perf u T. 1) yxe
OCYIIECTBIAIOTCA 6€3 mpuMeHeHus I'HKT, Tem caMmbiM
CY2KA€TCs O6JIACTD UCTIONIb30BAHUSA KONTIOOMHTIA. DTO 3HAYUT,
4TO HY’KHO UCKATh ¥ HAXOJUTb HOBBIE ITyTH JIJIsI THOKOU
TPyOBL. BOJIbIINE IEPCIIEKTHUBBI, HA MO B3IJIS/I, B CHMOHO3€
KOJITIOOMHTI'A C T€O(PU3UKOM. Sl IPOJOJIKAIO BEPUTD U B
BO3MOXXHOCTH IIHPOKOT'O UCIIOIb30BAHUS KOJITIOOMHI'OBOT'O
OypeHUs Ha POCCUMCKUX TPOCTOPAX.

Kak cka3as OfyuH U3 IOKJI3TYUKOB KOH(PEPEHIUY,

IIPaBUJIA UTPBI MEHAIOTCA, KAK U TEXHOJIOTUYECKAA
COCTABJIAIONAsA. [1a, MBI 2)KUBEM B 3IIOXY IIEPEMEH, HE

CaMYVIO GIATONPUATHYIO, IO MHEHUIO IPEBHEKUTANCKUIX
MYAPELOB, HO OY€Hb MHTEPECHYIO, IOTOMY YTO MUHHOBAIIUHU
IUIBIBYT K HAM HECKOHYAEMBIM TOTOKOM. K mpuMepy,
AyIUTOPUH KOH(MEPEHITNU ObLIN IIPE/ICTABICHBI
PAaCTBOPHUMBIE CIIJIABBI POCCUICKON Pa3pabOTKH, CHOCOOHBIE
IIPOU3BECTHU PEBOJIIOLIUIO B TEXHOMOTHUAX MI'PIL. [lna
MeCTOpOXAcHUM CHOMPHU aAITUPOBAHA HU3KOBSI3KAS
HOoJMMEpPHAs XKUAKOCTD I'PIT — cIMKBOAA, yoKE YCIIEIITHO
IIPUMEHSIONMASCSA HA CJIAHIIEBBIX MECTOPOXKAECHHUAX, HO
CIOCOOHAS CTATh CEHCALIUEN HA POCCUIICKOM PBIHKE. Panyer,
4O B P® nogsnsroTcs Bc€ HOBbIE Tpou3BoacTBa THKT.

JIBa rofja Ha3a/; O4EHBD YCIIEIHO CTAPTOBAIA KOMIIAHUSA
ESTM, a ceropus 6epeT BbIcOKUH cTapT OO0 «MHTEKO
Tro6mHI». CEMUMUIBHBIMH MIATAMU IPUXOAUT B OTPAC/Ib
nuppPOBU3AI U, O6IATOPAKUBAA BCE HOBBIE CETMEHTHI
Hameu AeaTeIbHOCTU.

KoJiern, B cBoer npoeCccuu Mbl UJEM B HOT'Y CO
BPEMEHEM, HO U BpEMS UJIET, IIEPEBOPAYNBASL CTPAHUIIBI
Kasienaaps. Ha nasurarope nudpsnrt: 2020. TTo mpuMeTam, 310
CYACTINBOE YUCJIO. [TyCTh BCE y BAC 6YAET XOPOIIO B HOBOM
roay!

Pon Knapx

™ EDITORIAL

As is customary, the year-end issue of our
quarterly journal contains a detailed report on the
regular Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference which has been held
for the 20" time, thus becoming an anniversary
event. Something to be congratulated on! Take my
word for it, it is quite a task in our turbulent times
to gather annually a sophisticated audience and
to provide an agenda worthy of such audience. In
all modesty, we have made it work again.

The conference, as expected, has presented
preliminary findings of the development
marathon of the Russian high-technology oil and
gas service. The emerging trend of the recent years
for increasing the diameter and length of the coiled
tube and, consequently, the injector pulling capacity
has proved to be relevant. The industry experiences
a large-scale flow of high-powered coiled tubing
units, which removes the need in the previous
generations of machinery unable to handle a wide
range of missions and satisfy the customer willing
to have everything at once, from common well
cleanout to servicing extensive horizontal wellbores.
The new high-powered units designed for multiple
purposes are currently beyond competition.

Another issue highlighted by the conference
is a gap which begins to show in the seemingly
unbreakable bond of coiled tubing and multistage
fracturing. While multistage fracturing remains in
high demand and makes progress at a rapid rate,
there are various technological solutions (opening/
closing ports, Plug & Perf, etc.) which make no use of
coiled tubing thus narrowing its scope of application.
It means that new ways for coiled tubing are still
to be sought and found. I see great opportunities
of the symbiotic association of coiled tubing and
geophysics. Furthermore, I keep advocating for the
extensive use of coiled tubing drilling throughout
Russia.

According to one of the speakers at the conference,
changes in the technology component are
accompanied by changes in the rules of the game.

It is true, due to the changes our times, if put in

the words of the ancient Chinese thinkers, are
interesting, though tough, with innovations pouring
and overwhelming. For example, the members of
the conference were introduced to soluble alloys
made by Russian engineers which can revolutionize
the technologies of multistage fracturing. Viscous
slick-water, a low-viscosity synthetic polymer-based
fluid, which is used successfully at shale deposits,
has been adapted for Siberian fields and is likely to
make a breakthrough in the Russian market. We

are happy to see new coiled tubing manufacturers
in Russia. After a very good start of ESTM two years
ago, Inteco Tubing LLC follows its lead today. The
digitalization of the industry is lightning fast, with
new segments being upgraded every day.

Dear colleagues, we do our work keeping up with
the times, but the times move ahead as well tearing
off leaves in the calendar. The navigator shows 2020.
A lucky number, people say. May the new year be
lucky for you!

Ron Clarke
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Intervention Technology (Bt LB T T BEKTOP PA3BUTUA
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15-7 MoTpebuTenbeKas KonTioOuHra. Bpems MPM»

ATOM nnomMaeT nbapl

KOHhbepeHLMs 82 JIvH O Kunr, MN.J1. Eropos
C3A0 «®UAMALL» TexHonornyeckme
nHHoBaLMm SHINDA 98 KpacoTa y
TEXHOJIOIMAN (TANGSHAN) B MeCTOpOXAEeHUN
npoussopctee NHKT
M.B. PessikoB JNTYALWNE
Pe3ynbTaThl UCMbITAHWNA 84 M.M. PsiGos ABTOPbI - 2019
Y TexHonorus «Omnn
perucTpupytoLen
KabenbHOW ronosku dHepaXxu» M4 — HOBbIV 1 02 KypHan — 370 asTopbi!
ons reo(jpm3[/|t.|ec|([/|x BNTOK 3BOJTIOLLMN CUCTEM
NCCNefoBaHMUIA 1N MPOMbIBKM MIPT 1 05 AHkeTa XypHana «Bpemsa

FOPN30HTAJIbHbIX

konTlobuHra. Bpema rPr» .~
HedhTerasoBbix CKBaXKMH . .

FopBuH Ynpnbepe Heacdop
TPV OCHOBHbIX NpaBuna
©e3onacHoCTU Npu
BbINonHeHnn pabot ¢ THKT
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«Bpems konTiobnHra. Bpems MPI» -
nobeputens Intervention Technology
Award - 2019

Coiled Tubing Times — Winner
of the Intervention Technology
Award - 2019

Hayuno-npaxmuveckuti acypralt
Bpems xonmrobunea. Bbems I'PIT»
cmaz nooeoumesnem Intervention
Technology Award — 2019

8 Homurauuu JIyvuee
nepuooureckKoe u3oaHue 8
Poccuu, oceeuyaroujee npoonemot
Hegpmezas308020 cepBuca».

PFoltidiane GTALATR Sl LI (TSR R Mo costalmey
..... TP B LI [T (I T -Pocnws]

Ragsthon TP of the Innenverton
wred Codindl Tubing Aol aton (o TA-Runual

Scientific and practical Coiled
Tubing Times Journal has won
Intervention Technology Award

— 2019 in the category "Best
periodical in Russia, highlighting
the problems of oil and gas service".

ININE RVENTION
EGCH IO TOGVIAWARD:

07

My IEEIOIASEEOE WARAHWE B Poccum,
OEIPLAD LIS PEoEnniu e i g

Best periodical in Russla, highlighting the problems
of ol and gas service

HEVPHHO- NI e e KL ey fnan
«fifreen Kerrrofiazes, Bfxavs FPI T
Scientific end Practical Cofled Tiibing
Times fovireal

sl

-

Kpretantin ELEDIN

TR T S W DR
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Ha cnumxke: Inagnuiii pedaxmop
awcypunana I anuna byavtka 6 momenm
Hazpascoenusn

Pictured: Halina Bulyka, editor-in-chief
of the journal at the time of the award
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[MpaBuna Urpbl MeHAIOTCS,
KaK U TeXHoJiormyeckas coctassfioLas

PROSPECTS

20-1 MexayHapoaHast Hay4YHo-NpaKTuyeckas
KoHpepeHuus «KonTiobnHrosble TexHonorum, NP,
BHYTPUCKBa)XNHHble paboTbI»

Rules of the Game Are Changing Just
Like the Technological Component

20" International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

I06unernas 20-1 MexxayHapOogHAA HAyYHO-
pakTUudecKas KoHpepeHnus «KonTioOnHTOBLIE
TexHosuoruy, I'PI1, BHyTPHUCKBA>KUHHBIE PA6OTHD
COCTOsLIIACh 7-8 HOAOPsI 2019 roa B MOCKBE, B
roctuHuie «<HosoTeab Mocksa CUTU».

Opranu3aTopamu BeICTYIIMIIN POCCUMCKOE
oTeeHrue ACCOIIMAIUU CIIEIIUAINCTOB
O KOJITIOOMHIOBBIM TEXHOJIOTUSIM U
BHYTPUCKBAXXUHHBIM paboTaM (ICOTA-Poccus) u
PENAKIINA HAYYHO-TIPAKTUYECKOT'O )KypHaIa «BpeMs
kontiobunra. Bpems I'PIT». KondepeHniius npounia
npu O(PULINATBHON NOJAIEPKKE MUHUCTEPCTBA
3HEpreTuku Poccuiickoi Penepanu.

Crniorcopamu aBaannuch: C3AO «PHIMAIIL»
(TeHepaJIbHBII CIIOHCOD), «IIImomobepxe»
(o¢punmanbHb cnoHCop), OO0 dlakep CepBUC»,
C3AO «HoBuHKa», NOV Quality Tubing, OOO
«MamOn» (CIIOHCOPHI). B KauecTse nmaprHepa
KOH(pEPEHIIUU TPAJULTMOHHO BBICTYIIUI HAYYHO-
06pPa30BaTENBHBIN HEHTP «[IPOMBICTIOBAS XUMUA»
PIr'yYnedpru nraza (HUV) um. L.M. T'y6KuHA.

LeneBas ayquUTOPUA MEPOIIPUATUS —
NPEACTABUTENN HEPTETrA30CEPBUCHBIX,
HedTerazogo6bpIBAOMUX, IPOU3BOIAIIIX
OOOPYIOBAHUE U MATEPHUATIBI JIJIS1
BBICOKOTEXHOJIOTUYHOT O
HEPTETA30BOTO CEPBUCA KOMITAHU,
4 TAKJKE OTPACIIEBBIX By30B U
HUCCIIENOBATENBCKUX CTPYKTYP.

B 20-11 BcTpEye npuHAIN ydacTHE
135 peneraros U3 Ppa3HbIX PETMOHOB
Poccurickon ®egepanumy, CIIA,
Kuras, benapycy, 'epmannm, OAD.
OHU NPeACTABISITH 63 CTPYKTYPHI,

«[a3n1poM», «['a311pOM HEPTH»,
JIYKOWJI>, <HOBATDK>, ITakep
CepBuc», «<TaTHEPTH>, JIlnoMbepIKe»,
Weatherford, «TarpaC-PemCepBuc»,
«JlennHOropckPemCepBuc»,
«Dpak/lxxeT-Bonra», «Ypa-
Juzaitn-Tpynm, «<BBT», «BBT- }

Me>x ayHapopHasi Hay4Ho-
npakTrnyeckas KoHdepeHLUs
«KonTiobuHrosble
TexHonoruu, P,
BHYTPUCKBaXUHHbIE
paboTbI» — raBHOE COBLITUE  Novinka, FID Group, INK-
B KaJleHOape POCCUINCKOro
B TOM YHuCJie KoMNnanuu <Pocedrr»,  oTaeneHms ICoTA.

International Scientific and
Practical Coiled Tubing,
Hydraulic Fracturing and Well - g5 gsTM, PKF GIS Nefteservis,
Intervention Conferenceis the  sHINDA, Chelyabinsk Pipe

main event on the agenda of  Mill, BTV-Coiled tubing, Zenit-

the Russian chapter of ICOTA.  Service, RGM-Neft-Gaz-Service, }

20" anniversary International Coiled Tubing,
Hydraulic Fracturing and Well Intervention
Conference was held on November 7-8, 2019 at
Novotel Moscow City, Moscow.

The conference was organized by the Russian
chapter of ICOTA and Coiled Tubing Times journal.
Official support was provided by the Ministry of
Energy of the Russian Federation.

The event was sponsored by NOV FIDMASH
(general sponsor), Schlumberger (official sponsor),
Packer Service, Novinka, NOV Quality Tubing,
MashOil (sponsors). Oilfield Chemistry research
and educational centre under Gubkin University
of Oil and Gas acted as a traditional partner of the
conference.

The target audience of the event — representatives
of oil and gas service companies, oil and gas
producers, equipment and material manufacturers
for high-tech oil and gas field services, as well as
representatives of industrial universities and research
centres.

20" conference brought together 135 delegates
from various Russian regions, USA, China, Belarus,
Germany, UAE. They represented 63 entities,
including Rosneft, Gazprom, Gazpromneft, LUKOIL,
NOVATEK, Packer Service, Tatneft,
Schlumberger, Weatherford, TagraS-
RemService, LeninogorskRemService,
FracJet-Volga, Ural-Design-Group,
BVT, BVT-Vostok, Belorusneft,
FIDMASH, NOV Quality Tubing,

BP Russia, Baker Huges, Tenaris,

TKRS, Kogalymneftegeofizika,
Bashneftegeofizika, Inteko-Tubing,
Khimprom, RN-CEPiTR, RN-
BashNIPIneft, RN-Yuganskneftegaz,
RN-GRP, Welltech Oilfield Services
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BocTok», <benopycHePTh», C3AO «PHIMAIIID,

NOV Quality Tubing, BP Russia, Baker Huges,
Tenaris, C3AO «HoBuHKa», I'pynima @M/,
«HHK-TKPC», «KoraasIMHE(PTEr€O(PU3NKA»,
«bamuedrereopusnkar <MTHTEKO-TIOOUHT>,
XumMnpom», «PH-IIDIMuTP», «PH-BammtHUITNHED T,
«PH-IOrancknedreras», «PH-T'PIl», «Bentak
Ornndpung Cepsucec (PYC)», ESTM, JIKD

«I'C Hedrecepsucr», SHINDA, Yena6MHCKUH
TPyOONPOKATHBIN 3aBOJI, «BTB-KOATIOOUHT»,
«3eHuT-CepBUC», «PTM-Hed1b-I'a3-CepBUC»,

HIIIT «PocTOKTexHonorumn», HI1® «[lakep»,
«MeKaMune®prb», dT'aznpom ITXI», JTasnpom HEAPa»,
Uni-Arab Engineering & Oilfield Services, «[Isxeppu-
Hedrerazosoe o60pynoBanue», «Tom Tyns Pyc.,
«Pumepa» u Jp., 4 TAKXKE IIPEACTABUTENN BY30BCKOM
HAyKH, B 9aCTHOCTH, PI'Y HedpTH 1 raza (HUY)

um. .M. T'ybkuHa.

MexayHapOgHAs HAYYHO-TIPAKTUYECKAA
KOH(epeHIU «KONTIOOMHIOBBIE TEXHOJIOIUY,
I'PIT, BHYTPUCKBAKUHHBIE PAOOTHI> —
crapermuii B Poccuu popym, INTaBHOE COOBITHE
B KaJIEHJApE POCCUICKOTO oTaeneHus ICOTA.
3a ABa AECATUIICTHUS KOH(PEPEHIINSA
CTaJ1a OCHOBHOM ITJIOIIAIKOM, I'/IE
33aKA34YUKU U IOAPASUYUKA UMEIOT
MPEKPACHYIO BO3MOXHOCTD ITOJIYYUTh
UH(POPMALHIO 06 UHHOBAIUAX, B
TEKYIIEM TOY IMTOABUBIINXCSA HA
PBIHKE. MeponpusaTre NPOBOJUTCA
€2KETO/THO, ¥ OHO I1O IIPABY 34ACJIYKHJIO
pEnyTanuIo Npo{eCcCUOHAIBHOTO
KJIY6A IPUBEPKEHIICB
BBICOKOTEXHOJIOTTYHOT'O
HEPTETA30BOTO CEPBUCA.

KondepeHINIO OTKPLLI NPEACENATEND
ICoTA-Poccus K. T. H. KOHCTAaHTHH BypauH.

OH 1034 PaBUJI IPUCYTCTBYIOUIUX C I06MIEEM
MEPONPUATH S, IOXKEAJI KOHPEPEHIITNHU
MJIOAOTBOPHOM PAOOTHI U ITEPEAAT CIIOBO
JUIA IPUBETCTBUSA IT€HEPAIIBHOMY TUPEKTOPY
C3A0 «PHIMAIII», reHEpPasIbHOT'O CIIOHCOPA
KOH(@EpPEHIINH, AJIEKCAaHA Py IHHEBUYY.

«Hama KoMIIaHus 00JIee IBYyX JAECATHUIIETUI
HA32/] HAYMHAJ14 IIPOU3BOACTBO KOJTIOOMHIOBOI'O
060PYIOBAHUS, U B TO BPEMS MBI OY€HBb MAJIO O HEM
3HaJIM, — HA49aJIl CBOE BBICTYIUIEHHE A. JINHEBUY,

— IIPOILJIO ABA/IIIATH JIET, HO U CETO/IHS 51 HE MOT'Y
CKa3aTh, YTO 3HAIO O KOJITIOOUHIE€ A0COIOTHO BCE,
IIOTOMY YTO OCTOSIHHO HUJIET YCOBEPIIECHCTBOBAHME
TEeXHUKU. JKHBOE 06111€eHE, KOTOPOE AAPAT 3TH
KOH(EPEHIINH, TTO3BOJISET HAM, IPOU3BOIUTEAM
060pYAOBAHUS, CJIEAOBATH CAMBIM [IEPEJOBLIM
TPpEHAaM, O6ECTIEYNBATh BHEJPEHNE HOBEHIIINX
TEXHOJIOTUHA HEPTETra30BOTO cepBUCa. Ham
YAA€TCA CO3/JaBaTh TEXHUKY, KOTOPAs ITIO3BOISAET
YCUJINBATH BO3MOKHOCTH CEPBHUCHBIX KOMIAHUI,
4 MHOI/IA Y HAC TIOJIYYAETCs JJaKE ONEPEXKATh
3aIIpOCHI TOTpeduTenei. IToaToMy Hama
KOMIIAHMS BCEI/Id IPUHUMAJIA AKTHUBHOE y4aCTHE
B KOH(pepeHIIUAX «KOITIOOMHIOBbIE TEXHOJIOTUH,
I'PIT, BHYTPUCKBAKMHHBIE PA60OTBD> M OKA3bIBAJIA

terms.
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Coiled tubing market has
significant growth potential
by 2030 — 248% in monetary

RosTEKtekhnologii,
NPF Packer,
MeKaMineft,
Gazprom PKhG,
Gazprom nedra,
Uni-Arab Engineering
& Qilfield Services,
Jerry — Oil and Gas
Equipment, Top Tools
Rus, Rimera and other
companies as well

as representatives

of universities, in
particular, Gubkin
University of Oil and

B OHCTaHTVH bypamH

Konstantin Burdin [EEKCEES
International

Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference — the most long standing
forum in Russia, is the main event on the agenda of
the Russian chapter of ICOTA. For two decades, the
conference continues to be the main venue where
customers and contractors

PbiHOK KOnTOOMHIa 06M1aAaeT  have an excellent opportunity
3HAYUTENbHBLIM NOTEHLUMANOM  to receive information on
pocTta k 2030 rogy — 248% B
AEHEXXHOM BblpaXKeHUN.

innovations that have appeared
on the market this year. The
event is held annually, and it
rightfully earned a reputation as a
professional club of adherents of
high-tech oil and gas services.

The conference was opened
by Konstantin Burdin, PhD,
Chairperson of ICOTA-Russia. He congratulated those
present on the anniversary of the event, wished
the conference fruitful work and passed the floor
to Alexander Linevich, the Director General of
FIDMASH - general sponsor of the conference.

Our company began the production of coiled
tubing equipment more than two decades ago, and at
that time we knew very little about it” — A. Linevich
started his speech. “Twenty years have passed, but
today I can’t say that I know absolutely everything
about coiled tubing, because there is an ongoing
improvement in technology”. Live communication
provided by these conferences allows us, equipment
manufacturers, to follow the most advanced trends,
to ensure the introduction of the latest oil and gas
service technologies. We manage to create machinery
that allows us to enhance the capabilities of service
companies, and sometimes we even manage to
get ahead of customer requests. Therefore, our
company has always taken an active part in Coiled
Tubing, Hydraulic Fracturing and Well Intervention
conferences and supported the events. I am sure
that such meetings allow all of us moving forward
together. I wish the conference participants successful
and constructive work”.

Halina Bulyka, Editor-in-Chief of Coiled
Tubing Times scientific and practical journal also
congratulated the participants on the opening of



UM NIOJJIEPKKY. 51 yBEPEH, YTO 3TU BCTPEUU
MO3BOJISIIOT HAM BCEM BMECTE JIBUT'AThCSI BIIEPE/.
JKenaro ydacTHUKAM KOH(PEPEHIUN YCIIENTHON U
KOHCTPYKTHUBHOH PabOTEBD>.

I'TaBHBINA PEAAKTOP HAYYHO-MIPAKTUYECKOTO
JKypHasa «Bpems konTioounra. Bpems I'PIT»
TaxmHa ByJbIKA OT UMEHHU OPTIaHU3ATOPOB
TAKKE MO3/IPABHJIA COOPABIIUXCS C OTKPBITUEM
KOH(pEPEHIIUU, OTMETUB, UTO «CETOAHS KIYO
M PUBEPKEHIEB BBICOKOTEXHOJIOTUYHOI'O
HE(@TErazoBoro ceEppUCa COOPAJICS B IOJHOM
COCTaBE».

BpeMﬂ CTpaTternm

HachImeHHYIo IporpaMmy KOH(PEPEHIINY,
BMECTHUBIIYIO B IIECTU CEKIUAX 32 BLICTYIIJICHUA,
OTKPBLI CTPATETNYECKUA JOKIIA] «Byayee
poccHurickoro He()TeCepBHCHOT'O PHIHKA,
BKJIIOUYAA €ro CErMEHTHI — KOJXTIOOHHT B I'PII», ¢
KOTOPBIM BBICTYIIUJI PYKOBOAUTEIIb AHAJIUTUYECKOMN

rpynnsl RPI Research
iﬁﬁ;jﬁltmg Bammm OxwupaeTcs, yTo B rnepvop ¢ 2019 no
TTOKIa 1K 2030 rop pbiHOK Pl OypeT pactn

NEPEYUCTUIT (PAKTOPHI,
KOTOPBIE YIUTBIBAIHUCH
MPU COCTABJIIEHUH
MPOTHO30B, B TOM YHUCJIE
MIPOTHO30B KOJTUYECTBA

nepvopa 577,3 mnppg pybnen.

cermeHT MIPI.

[annHa bynbika
Halina Bulyka

Ha 13% B rog 1 JOCTUTHET K KOHLY

OCHOBHbIM ipaliBepPOM pOCTa CTaHET

the conference, noting
that “today the club of
adherents of high-tech
oil and gas services has
gathered in full”.

PROSPECTS

Strategy time

Tight conference
program, which
comprised 32
presentations in six
sections, was opened
by the strategic
presentation “The
Future of the Russian
Oilfield Services
Market, Including
Coiled Tubing and
Fracturing Segments”, delivered by Vadim
Kravets, the head of the analytical group RPI
Research & Consulting,.

The speaker listed the factors that
were taken into account when making
the forecasts, including forecasts of the
number of oilfield operations by market
segment. The baseline, pessimistic and
optimistic scenarios of 0il production
in the Russian Federation for the
period until 2030 and the forecast of

HEPTECEPBUCHBIX

onepanui ¢ pa3ouBKOHU

10 CETMEHTAM
PbIHKA. Bplinu

It is expected that between 2019 and
2030 the hydraulic fracturing market
will grow by 13% per year and will
reach 577.3 billion rubles by the end

production by type of oilfield (mature,
new, yard-to-recover reserves, offshore)
were presented. The speaker provided
retrospective dynamics of the oilfield

npejcTasiaeHs 6azoseiir,  Of the period.

TECCHMMCTHYCCKII Multi-stage fracturing operations
¥ OTITHMICTIHCCKHI will become the main driving force
CLIEHApHH 1OOBIYU

uedTu B PO Ha nepuos of growth.

110 2030 roga 1 IpOrHo3
JOOBIYH ITO TUITAM MECTOPOXKIEHUHN (CTAPBIE, HOBEIE,
TPU3, menbd). JJaHa peTPOCNEKTUBHAA JUHAMHKA
HePTECEPBUCHOTO PeIHKA PP B 2005-2018 rogax ¢
YKa3aHHEM €I'O OCHOBHBIX JPAUBEPOB B 3TOT IEPHOT,
M IIPOTHO3HAA JTUHAMHKA 3TOTO PbIHKA Ha 2019-2030
TOJBIL.

B npornose B
Ka4eCTBE IIPUYHH
pOCTa 0O'bEMA PBIHKA
BBIJICJIEHBIL:

* YBEJIMYEHHE YUCIIA
He(dTeCcepBUCHBIX
oreparnuni;

* POCT CTOMMOCTH
OIEPALUN BCJIEACTBHE
UX YCJIOKHEHUA
(Hatipumep, B
cermenTe I'PIT
BCJIEICTBUE
BO3PACTAHMA YUCIIA
onepanui MI'PIT u

Bagnm KpaseL,
Vadim Kravets

YBEJIUYECHUA YUCIA
HX CTAJIUH NN

services market of the Russian Federation

in 2005-2018, indicating its main drivers

during this period and the forecast of the

market for 2019-2030.

Forecast includes the following factors
driving the possible growth of the market:
* Increase in the number of oilfield services

operations;

» Higher price of such operations due to increased
complexity (e.g., in the fracturing segment —
increase in the number and complexity of fracking
stages, or more complicated workover operations);

* Inflation.

Compared to 2018, there will be a change in the
composition of the five largest segments of the oilfield
services. The greatest progress is expected in the
segments of drilling and hydraulic fracturing.

The dynamics of the coiled tubing market volume
in 2007-2018 was presented. The largest growth
during this period was demonstrated by the hydraulic
fracturing and multi-fracturing operations segment
(+46.0 billion rubles), which accounted for 649% of
the coiled tubing market growth.

The most expensive and money-intensive segment
of CT operations is hydraulic fracturing market,
including multi-stage fracturing in new wells. Its
volume in 2018 amounted to 48.3 billion rubles.
(60.8%).

Currently, the market structure for the main coiled }
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cnoxHocTu onepanui KPC);
¢ UHQIAIUOHHBIC ITPOILECCHI.

ITo cpaBueHMIO € 2018 rOAOM COCTAB IATEPKU
KPYIIHEHIINX CETMEHTOB HE(PTECEPBHUCHOTO
PBIHKA U3MEHUTCS. Hanbonbmui nporpecc
OXKHJIAETCS B CETMEHTAX CONIPOBOXKIECHUS
o6ypenusd u I'PIT.

Bpu1a NIPEACTABAEHA JUHAMUKA OO'bEMA PBIHKA
konTio6mHra B 2007-2018 rogax. HauOoIbIIni
POCT B 3TOT IEPUO]] TPOJEMOHCTPUPOBAT
cermeHT onepauu npu I'PIT u MI'PI1
(+46,0 mppa py6), obecrieduBiinit 64,9% pocra
PBIHKA KOJITIOOUHTA.

CaMBbIf JOPOTI'OH 1 OOBEMHBIH B JIECHEKHOM
BBIPA’KEHUU cerMeHT onepanuii ¢ THKT — ato
ontepannu ['PT], Bkmowyasa MI'PIT Ha HOBBIX
CKBa)XMHAX. Ero 06beM B 2018 rogry COCTaBUI
48,3 mapa py6. (60,8%).

B HacTosmee BpeMs CTPYKTYPa PBIHKA OCHOBHBIX
KONTIOOMHI'OBBIX ONEPALINH BBITIAAUAT TAK:

* 06paboTka 1311 CKBa’KUHBI ¥ BBI3OB IPUTOKA
(6e3 yuera I'PIT);

* IOArOTOBUTENbHBIE pa60THI K 'PIT, OCBOEHME
CKBaXUHBHI ntoce I'PIT;

* TOArOTOBKA CKBaKMHBI K 3bC, OCBOECHUE TTOCIE
3bC;

* MIOATOTOBKA B 9KCIUIYATALIUIO U PEMOHT
HATHETATEIbHBIX CKBAXKUH/OCBOECHHE BHOBb
IpOoOypPEHHBIX CKBAKUH;

e npouue BUibl padot KPC;

» onepanuu npu I'PITu MI'PI];

e onepauyu rpu 6ypenuu u 36C.

Han601p11yIo JOJII0 PhIHKA KOJITIOOUHI'A B
(PHU3UYIECKOM BBIPA’KEHHUH COCTABJIAIOT ONEPALITUH
npu KPC (71,2%), IpyU 3TOM B JIEHEKHOM BBIPAKEHUN
OHU COCTABJIAIOT JIUIIb 35,2%. O6paTHas
KapTuHa Haonopaercs B cermeHTe I'PIT u MIPIT.

B ¢pn3nueCKOM BBIPAKEHUU UX JOJII COCTABIIAET

26,8%, TOr/1a KAK B JICHEKHOM

BBIPA’KEHUU 3TOT CETMEHT

nepBeHcTByeT — 60,8%.

PBIHOK KOJITIOOMHTIA OOJIaA€eT

K 2030 rogy — 248% B IECHEXKHOM
BbIpaXeHUU. POCT OyzeT 00yCI0BIEH
YBEJIMYEHUEM KOJIMYECTBA
Oonepanyii U CE0ECTOUMOCTH
OTJIEJIbHBIX OINIEPALIVI B CBA3U C
MOBBIINIEHUEM TEXHOJOTUYECKON
CJIOKHOCTHU. OTHAKO B CBSA3U C
MOABJIEHUEM PALA POCCUNCKUX
npousBojcTB 'HKT oxupaercs
CAEP)KUBAHUE CTOUMOCTH

nnaHKW.

Cepren CMakoB
Sergey Simakov

AManbCcKum KnacTep CerogHs
npeacTaBnseT cobomn

OTAENbHbIN CErMEHT, rae
3HAYHUTCJIbHBIM IIOTCHIINAJIOM POCTA CTaHp,apTHble rl/|6|(l/|e pr6b|
NPOCTO He paboTatoT. ANnHbI
rOPU3OHTasNIbHbIX CTBOJOB B
cpepHeM Tam coctasnsaoT 1500 m,
nposBRseTcs TeHAeHUUSA K X
yBenuyeHumto o 2000 m. Bce 3tn
obcToATeNbCTBa NOAHNUMAIOT
TEXHONOIMNYECKYIO N TEXHUHECKYIO  sophisticated and expensive.

tubing operations looks

as follows:

* Bottomhole area
treatment and well
stimulation (excluding
fracking):

* Preparation for
fracturing, well
stimulation after
fracturing;

* Preparing well for
sidetracking, well
stimulation after
sidetracking;

* Preparing for operation

and repair of injection

wells / stimulation of
newly-drilled wells;

» Other types of workover operations

* Fracturing and multi-stage fracturing operations;

* Drilling and sidetracking operations.

The largest share of CT market in physical terms
accounts for workover operations (71.2%), while
in monetary terms their share is only 35.2%. The
opposite picture is observed in the segment of
hydraulic fracturing and multi-stage hydraulic
fracturing. In physical terms, its share is 26.8%, while
in monetary terms this segment is a leader — 60.8%.

Coiled tubing market has significant growth
potential by 2030 — 248% in monetary terms. The
growth will be stipulated by an increase in the
number of operations and the cost of individual
operations due to increase in technological
complexity. However, due to the emergence of a
number of Russian coiled tubing manufacturers, cost
of operations is expected to be contained.

In 2006-2018 the largest segment of the hydraulic
fracturing market was single-stage hydraulic
fracturing operations on the
current declining well stock,
which comprised 49.7% of the
market in physical terms. In
2018, the market volume grew
by 29.2% compared to 2017 and
amounted to 133.1 billion rubles.
This growth was primarily
associated with an increase
in the number of multi-stage
fracturing operations, which
became more technologically

It is expected that between
2019 and 2030 the hydraulic

Ooreparn.

B 2006-2018 roiax KPyMHEHIITUM
cerMeHTOM pbiHKA I'PIT ABIAIUCH
orepanyy ogHocragunaoro I'PIT
Ha IIepexoiAmeM (pOH/Ie CKBAXKUH,
KOTOPBIE COCTABIANN 49,7% PBIHKA
B (pU3MYECKOM BLIPAKEHUU. B
2018 rony 06'b€M PBIHKA BBIPOC IO
cpaBHEeHUIO € 2017 rogoM Ha 29,2% u

Yamal cluster today is a separate
segment where standard CT
simply does not work. The
length of horizontal wellbores

is on average 1,500 m, with a
tendency to extend to 2,000 m.
All these circumstances raise the
technological and technical bar
rather high.
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fracturing market will grow by
13% per year and will reach 577.3
billion rubles by the end of the
period.

Multi-stage fracturing
operations will become the main
driving force of growth; it has
already surpassed single-stage
hydraulic fracturing operations



COCTaBUJI
133,1 mapp py6Iieit.
DTOT POCT OB CBSI3aH
B IIEPBYIO OYEPED
C YBEJIMUEHUEM
KOJIMYECTBA Ollepauid
MTIPII, KOTOpBIE CTAIH
00JIe€ TEXHOJIOTUYECKHU
CJIOKHBIMH U
JIOPOrOCTOAMUMH.
OXUAETCS, YTO B
nepuop ¢ 2019 o 2030
rog, petHOK I'PIT 6yner
pactu Ha 13% Brogu
JOCTUTHET K KOHILY
nepuona 577,3 Mapn
pyb6iei.

B ycnosusix, koraa Bce 6onbluyto
4acCTb NOTEHLUMANbHbIX

3anacos yrneBofopoaHOro
Cbipbsi COCTABNAIOT
TpyAHOU3BIEKaEMbIE,
3HauYUTENIbHO pacLLINPAIOTCA
BO3MOXHOCTU MPpUMeHeHNA
'HKT B KayecTBE MHCTPYMEHTA.

In conditions when an
increasingly large part of

the potential hydrocarbon
reserves are hard to recover the
possibilities of using CT as a tool
are greatly expanded.

in the total market volume, and by 2020
its share in monetary terms will increase
to 81.4%. This will be due to the increase
in technological complexity and cost of
hydraulic fracturing operations.

PROSPECTS

Coiled tubing times

“Coiled Tubing as an Integral Part for
Solving Problems at the Field. Current
Challenges”. This was the topic of the
presentation by Sergey Simakov, COIL
Tubing Expert Division of PVS for Assets Well
Intervention Section, Gazpromneft NTC. The
present challenges as well as lessons learned
(not only positive) from individual subsidiaries
were at the center of the story. Changes in the
characteristics of modern CT operations have

OCHOBHBIM JIPAVUBEPOM POCTA CTAHET CETMEHT
MTI'PII, KOTOPBIA y2KE IIPEB3OLIE B COBOKYIIHOM
00bEME PBIHKA OHOCTAJUkHbIE onlepaniuu I'PI1,

a kK 2020 rony ero A0JIA B IEHEKHOM BbIPAKEHUH
BO3pacTeT 10 81,4%. D10 6yAeT 06yCIOBIEHO POCTOM
TEXHOJOTUYECKON CIIOKHOCTU U CEOECTONMMOCTH
onepanmii I'PTI.

Bpemsa KONTIOOMHra
«THKT Kak HeoT'’beMJIEMAS YACTD JIJIA
pelIeHus 321249 Ha CKBa>KHHE. BEI3OBHI
CETOAHANIHETO JH > — TAKOH JIOKJIAJ, O3By YU
Cepreri CHMaKOB, 9KCIIEPT YIIPABJICHUA
UHTErPUPOBAHHBIX pemenui no BCP bioka
NPOEKTHO-(PYHKIIMOHAIBHOT'O OOECTIEUYEHU A
akTuBoB OO0 JazmpomHedTs HT1l». CTOsIIIUE 1
pEIIAEMBIE BBI3OBBI CETOHSAIHETO JIHS, BBIYYEHHEBIE,
IPUYEM HE TOIBKO HOJIOKUTEIBHBIE, yPOKH IO
OTAENBHBIM IOYEPHUM OOMIECTBAM OKA34JIUCh B
LIEHTPE NTOBECTBOBAHM . BblJIa OXAPaKTEPHU30OBAHA
JUHAMUKA U3MEHEHU A XAPAKTEPUCTUK
COBPEMEHHBIX Onepanui ¢ npumenenueMm 'HKT.
BbIiEIEHBI UX OCHOBHBIE BU/IBL:
* UCCJIEOBAHUE CKBAXXUH, AKTUBALIUSA Y3JI0B
3aKaH4YMBAHUA IIpU nposegeHun MI'PIT;
* OTKpBbITHE-3aKPbITUE TOPTOB MI'PIT, ycTaHOBKA
Ipo6OK, Ppe3epoOBAHUE U T. [1.;
* paJUaJIbHOE BCKPBITHE IIACTA,
» 6ypenue Ha 'HKT.
I'maBHBIM NPUMEHAEMBIM AraMeTpoM 'HKT
B HACTOAIIEE BpeEMA ABndgeTcA 50,8 MM. DTOT
BBIOOD OOYCJIOBJIEH IIPEK/IE BCETO YBEITUYEHUEM
NPOTAKEHHOCTH TOPU3OHTATIBHBIX YYaCTKOB
CKBaXMH. OTHAKO HA IMabCKOM Kj1acTepe
OOJIBIION MOTEHIIU A K UCITOJIb30BAHUIO UMEET
THKT guametrpom 60,3 MM, EMKOCTb Y3714
HAMOTKH KOTOPOIT 6300 M. SIMaIbCKUIH KJIACTEP
CErOJIHS IPEJCTABIISIET COOOU OTAEIbHBIN
CEIMEHT, I7I€ CTAHJAPTHBIEC THOKHE TPYObI
MPOCTO HE pAOOTAIOT. JJIMHBI TOPU3OHTAJIBHBIX
CTBOJIOB B CPEIHEM TaAM COCTABIAIOT 1500 M,
NPOABJIAETCA TEHAEHIINA K UX YBEJTUYEHUIO 10
2000 M. Bce 3T 06CTOATENBCTBA ITIOJJHUMAIOT
TEXHOJIOTUYECKYIO U TEXHUYECKYIO INIAHKU.
B Hacrosmee BpeMa KOMITAHUA IIPOXOJUT }

been described by the speaker. He outlined the main

types of operations:

* Well surveying, activation of well completion units
during multi-stage fracturing;

* Multi-stage fracturing ports opening and closing,
installation of plugs, milling, etc,;

* Radial drilling;
» CT drilling.

The main coiled tubing diameter currently in use is
50.8 mm. This choice is primarily due to the increase
in the length of horizontal sections of wells. However,
in the Yamal cluster there is great potential for the
use of 2 60.3 mm coiled tubing, with the reel capacity
of 6,300 m. The Yamal cluster today is a separate
segment where standard CT simply does not work.
The length of horizontal wellbores is on average
1,500 m, with a tendency to extend to 2,000 m.

All these circumstances raise the technological and
technical bar rather high. Currently, the company is
undergoing a contracting procedure for an injector

with a pulling force of 45 tons.

The challenges faced during the development
of the Yamal cluster and requiring complex, non-

Knto4yeBbiM 3n1€eMeHTOM
pa3BUTUA FOPU3OHTaNbHbIX
CKBaXXMH TypOHa CTano
npuMmeHeHme XxXunakoctum Pl

(Ha BOgHOM M yrneBOJOPOAHOMN
OCHOBAaX) B TaHAEME C
TexHonornem 3akaH4nBaHusA
ANnsi MmynsTUcTagumHoro P ¢
NnpUMeHeHneM CABUXHbIX MydT,
ynpasnsembix Ha MHKT.

A key element in the
development of Turon horizontal
wells was the use of hydraulic
fracturing fluid (water and
hydrocarbon based) in tandem
with completion technology for
multistage hydraulic fracturing
using sliding sleeves controlled by
coiled tubing.

standard solutions
were described. The
speaker informed
about the tasks
set and the actual
outcomes, including
the issues that had
to be addressed
additionally. Data on
a specific well with
complex profile,
on work progress,
difficulties and
lessons learned were
presented.

The ways of
improving the
CT services were
indicated, the
development
potential of
which is based
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[TIEPCITEKTHBDI

IPOLEAYPY KOHTPAKTOBAHUS YKE C UHKEKTOPOM,
TAT'OBOE YCHJIUE KOTOPOTI'O 45 TOHH.

BBpIN OXapaKTEPU3OBAHBI BEI3OBHI,
IIOCTABJIEHHBIE B IIPOLIECCE OCBOCHUA
SAMaIbCKOroO KJIACTEPA U TPEOYIOMUE CIOXKHBIX,
HECTAHAAPTHBIX paboT. PacckazaHo O TOM,

KaKHE CTABUJIMCh 32/Ja4H U 4TO ObLIO MIOJIYYEHO
10 (PAKTY, KAKHE BONPOCHI NPHUIILIOCH PEMIATD
JONONHUTENBHO. ITpEeACTABIEHBI JAHHBIE TIO
KOHKDPETHOU CKBAXKHUHE CJIOKHOTO PO,

0 XOJI€ PA6OT, BO3HUKIIUX B UX [IPOLIECCE
CJIOKHOCTSIX U U3BJICYEHHBIX YPOKAX.

VKazanel yTH yiaydieHus cepsuca 'HKT,
MOTEHIMAJI PA3BUTUA KOTOPOI'O OCHOBAH Ha
YCIIOKHEHUN TEXHOJIOTHUH U IPUBJICYEHUH
MHHOBALIMOHHOT'O OOOPYAOBAHUS.

«[IpaBuI1a UTPBI MEHAIOTCH, KAK U
TEXHOJIOTMYECKA COCTABJIAIONIAS», — HAYAJI
cBoit goknan «IpuMeHeHHEe KOJITIOOHHTA
B YCJIOBHAX TPYAHOH3BJIECKAE€MBIX
3aI1aCoOB» JUPEKTOP IO PA3BUTUIO OU3HECA U
HOBBIM TexXHOIOTUAM OO0 JTakep CepBuc»
Kamuias KapuMoB. B ycinoBuax, Korjaa Bce
OOJIBIIYIO YACTh MOTEHIIUAJIBHBIX 3a11ACOB
YITIEBOJOPOJHOIO ChIPbsI COCTABIIAIOT
TPYIHOU3BIIEKAEMBIE, HE(PTECEPBUCHBII PHIHOK
BBIHYK/IEH YUYUTBIBATD 3TO OOCTOATENBCTBO
K4K B IUNIAHE TEXHUYECKOTI'O OCHAMEHUSA, TAK U B
MJIAHE MHXKEHEPHOTO MOAX0/1a — O60PYIOBAHUSA,
JM3AMHOB, MATEPUAJIOB. [Ip1 3TOM 3HAYUTEIBHO
PACHIUPSIOTCS BO3MOXKHOCTHU ITpuMeHeHuss THKT
B KQ4ECTBE UHCTPYMEHTA.

Bputn pecTaBIeHbl OCHOBHBIE THUIIBI
3akaH4yuBaHUs 1pu MCI'PIT 1 ux npeumyiiecTsa.
Taxk, B CIIIA 80% onepanui npuxogurcs Ha Plug &
Perf, TO3BOJIAIOMNX OCYIIECTBUTD MAKCUMAJIbHBIH
oxsart (SRV). B Kanane 80% cocrasnsaior ITTIM
(TTOMHONIPOXOHBIE MHOI'OPA30BbIE IOPTHI),
OCHOBHOE€ KOHKYPEHTHOE IIPEUMYINECTBO KOTOPBIX
— MaKCHMaJIbHAs CKOPOCTb. B Poccuu B 90%
CJIY44€B IIPUMEHAIOTCA MIAPOBbIE KOMIIOHOBKH,
06€CTIEYNBAIOINE SKOHOMUYHOCTD.

JIOKJIAJ9UK NOJAPOOHO OCTAHOBUJICA HA THUIIE
3axkaHuuBaHus Limited Entry.

bbb npeacTaBieH AU3anH KIaCTEPHON
nepdopanuu ¥ OXapaKTEPU3OBAHO KOJINYECTBO
KJIACTEPOB. 3HAYUTEJIbHASA YACTh BBICTYIIJIEHUSA
ObL1a IOCBAIEHa TexHonoruu Plug & Perf, ee cytu n
PE3YyNAbTATAM IIPUMEHEHU . 3AKJIIOUNUTEIbHAS YaCTh
copeprkata UHPOPMALIUIO O ITAPKE OOOPYAOBAHUS
I'HKT u I'PII komnanuu «[lakep CepBuc» U
KOMIIJIEKTHOCTHU (PJIOTOB.

KoHcranTuH bypauH, K. T. H., IVIABHBIN HHXXEHED
JENapTaMEHTa II0 PEMOHTY CKBAXHH ¢ THKT
KoMnaHuU «JIl1roM6€epske» BBICTYIIHII C JOKIA/IOM
«Ha Iy TH K ClIAIeMY APAKOHY». 3a11AChl TYPOHA
COCTABIAIOT 1,1 TPUIJIMOHA KYOUYECKHUX METPOB
raza (4To nNpUOIU3UTEIBHO PABHO 50% JOKA3aHHBIX
3amacoB raza Kanazpl, cornacHo oruery BP B 2017
roay). CymecTBYIOT JIU PELMICHU S [IJIS1 U3BJICUECHU S
YIVIEBOJOPO/IOB U3 IUIACTA, IPEJCTABIIAIONIETO
COOOM HEKOHCOMUAUPOBAHHBIN IECYAHUK C
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Spnyapa Abycanvmos
Eduard Abusalimov

bbino paccmoTpeHo
ncrnionb3oBaHne HOKOBbIX
rOPU30HTaNbHbIX KaHaNnoB
Manoro guamMmeTpa C TOYKMU
3peHus n3BnevyeHns
TPYAHOW3BMEKaEMbIX
3anacoB 13 HEOAHOPOAHbIX
MIOTHbIX KONNEKTOPOB.

The use of lateral horizontal
channels of small diameter
was considered from the
viewpoint of extracting
hard-to-recover reserves
from heterogeneous dense
reservoirs.

on the complexity of
technologies and the
attraction of innovative
equipment.

“The rules of the
game are changing, just
like the technological
component”. These were
the first words of the
presentation “Coiled
Tubing Operations
under the Conditions
of Hard-toRecover
Reserves” delivered
by Kamil Karimov,
Director for Business
Development and New

Technologies, LLC Packer
Service. In conditions
when an increasingly
large part of the
potential hydrocarbon
reserves are hard to
recover, the oilfield
services market is forced
to take into account

this circumstance both
in terms of technical
infrastructure and in
terms of engineering
approach — equipment,
designs, materials At

the same time, the
possibilities of using

CT as a tool are greatly

expanded.

The main types of completion for multi-stage

fracturing and their advantages were presented.

So, in the US 80% of operations are done by

Plug & Perf, which allows for maximum coverage
(SRV).In Canada 80% of the total number of ports
is full-bore reusable ports, the main competitive
advantage of which is maximum speed. In Russia, in
90% of cases ball assemblies are used that provide
economic efficiency.

The speaker dwelled in detail on the "Limited Entry”
type of completion.

The design of cluster perforation was presented,
including characterization of the number of clusters.
A significant part of the presentation was devoted to
Plug & Perf technology, its essence and application
results. The final part contained information on the
CT and fracturing fleets of Packer Service and the
completeness of the fleets.

Konstantin Burdin, Ph.D., Chief Engineer of the
CT Department at Schlumberger, made a presentation
“On the Way to the Sleeping Dragon”. Turon’s
reserves are 1.1 trillion cubic meters of gas
(approximately 50% of Canada’s proven gas reserves,
according to BP report in 2017). Are there solutions
for the extraction of hydrocarbons from the reservoir,
which is unconsolidated sandstone with a reservoir



IJ1IACTOBOM TeMIieparypou 15 °C? Umeercs nmu
OIBIT CEJIEKTUBHOMN TOOBIYU U 3AKAHUHUBAHUSA
TOPHU30OHTAJIbHBIX CKBAXKHH, OOECIIEYUBAIOIETO
NPEAOTBPAIIEHUE MUTPAIIUY ITIECKA U3 ILIACTA 6€3
UCTIOJIb30BAHUS cucTeMbl Gravel pack? Kak u 3a
CYET YErO KOMIIAHUA-ONEPATOP MOIYUAET BEITOAY
OT pa3pabOTKH HOBOI'O PE3€PByapa Ha brown
fields?

OCHOBOV TEXHUYECKOI'O PEMIEHU CTAJIO PEJKO
HUCHOIB3yEMOE YCTPOHMCTBO KOHTPOJIS IPUTOKA
C YHUBEPCAJIbHBIMU NNECYAHBIMU (DHUIIBTPAMU-
3KPAaHAMH U OJA3EMHBIM OOOPYJOBAHUEM JIJIS
CEJIEKTUBHOTO CTUMYJIMPOBAHUA. KitoueBbIM
3JIEMEHTOM PAa3BUTHUS TOPU3OHTAIBHBIX CKBAXKHUH
TYPOHA CTAJIO IPUMEHEHHE XXUAKOCTU ['PIT
(Ha BOAHOU U yIJIEBOAOPOAHOM OCHOBAX) B
TAHJIEME C TEXHOJIOTHUEN 3aKAHUYNBAHUS JIJIS
myasTucTagurunoro I'PIT ¢ npuMmeHneHueM
CABMKHBIX MY(T, ynipasisgeMbiX Ha [HKT.
JanpHeniee yipaBIeHUE CEJIEKTUBHOU JOOBIYEH
TAKKE BO3MOXKHO HA IPOTAKEHUH BCETO CPOKA
IKCILIYATALIUN CKBAXKUHBIL. YCIIEMTHOE IPUMEHEHNUE
MOA3EMHOTI'O OOOPYAOBAHNA U UHTEHCU(PUKALITUHU
nsacTta B 3anagHou Cubupu u AHAO noaTBepKaaoT
BO3MOKHOCTD U3BJICUEHU TPUOBLIN U3
CYIIECTBYIOWIEN JOOBIBAIOMEN NH(PPACTPYKTYPBL.

C T€XHOJIOI'HEH IOBBIIIEHH A
HedTEen3BIeYCHH A H3 HEOTHOPOTHBIX
KapOOHATHHIX KOJJIEKTOPOB C IPHMMEHEHHEM
OOKOBBIX TOPH30HTAJIBHEIX KAHAJIOB
MNPUCYTCTBYIOMUX O3HAKOMUJI DXyap.,
AGyCcaITMMOB, HAYaIbHUK CJ1yxK6b1 OI13
HenTpa I'TM LleHTpa TEXHOJOTUUYECKOTO
passutus [TAO «TaTHEPTH». BBIIIO pACCMOTPEHO
HUCMNONIB30BAHUE HOKOBBIX FTOPHU30OHTAIBHBIX
KaH4JIOB MaJIOTO IMAMETPA C TOYKH 3PEHUS
U3BJICYEHUA TPYJTHOUSIBIEKAEMBIX 34I1ACOB U3
HEOJHOPOAHBIX IVIOTHBIX KOJUIEKTOPOB. OCBENIEHDI
TEXHOJIOTUYECKUE PEMEHU A, UCTIOTb30BAHHBIE
B KOMITAHUH, IIPO6GJIEMBI, OTMEYEHHBIE IIPU
BHEJIDEHUU TEXHOJIOI'UH, A TAKIKE PEZYIBTATHI
NPUMEHEHHNA U TOYKH TEXHOJIOTUYECKOI'O POCTA.

B nocnenHue rojpl 001N BEKTOP pa3paboTKu
B ITAO «TaTHE(Th» CMEILACTCS
B CTOPOHY MECTOPOXK/JAECHUH,
CJIOKEHHBIX KAPOOHATHBIMHU
MIOPOJAMHU, OTHOCSAIIUMUCS K
KaTETOPUHU TPYAHONU3BIECKAEMBIX
C OOI1Ie1 JOJIEN U3BJIEKAEMBbIX
3a14COB 57%. CneyeT OTMETUTb,
4TO TEKYIHE TEMIIBI OT60PA
34I14COB HE MO3BOJAIOT 3PPEKTUBHO
BBIPAOATHIBATD BECH PECYPCHBIM
IOTEHLUAJL

IIponecc pa3paboTKU JaHHBIX
M7IACTOB OCJIOKHSAETCS HAJTUYHEM
€CTECTBEHHBIX TPEIUH,
MPOCTHUPAIONINXCS B BEDTUKATBHOM
HAaNPaBJICHUH, OTCYTCTBUEM
adpPexruBHON cucremsl IT1]]
U GJIM3KHUM PACIIOJIOXKEHHUEM
BO/IOHACHIIEHHBIX I1JTACTOB, }

bbina npepcraBneHa
KOMMOHOBKa Anie
HanpaBneHHOro bypeHus
CHB54, npegHa3Ha4yeHHas
Aans OypeHus 6oKoBbIX
CTBOJIOB, B TOM YucC/e Ha
HeobcaXeHHbIX y4acTKax
CKBaXXWH, CUCTIONB3OBAHNEM  extend in the vertical direction, the
KONTIOOMHra.

An assembly was presented
for SNB54 directional drilling
assembly was presented that
is intended for sidetracking,
including in open-hole
wellbores with the use of
coiled tubing.

temperature of 15 degrees?
Is there experience in
selective production and
completion of horizontal
wells that prevent sand
migration from the
formation without using
the Gravel Pack system?
How and by what means
does the operator benefit
from the development of a
new brown-field reservoir?

The basis of the
technical solution was the
rarely used inflow control
device with universal
sand filter screens and
underground equipment
for selective stimulation. A key element in the
development of Turon horizontal wells was the use
of hydraulic fracturing fluid (water and hydrocarbon
based) in tandem with completion technology
for multistage hydraulic fracturing using sliding
sleeves controlled by coiled tubing. Further selective
production management is possible throughout the
whole life of the well. Successful use of underground
equipment and reservoir stimulation in Western
Siberia and the Yamalo-Nenets Autonomous Area
confirm the possibility of profiting from the existing
mining infrastructure.

Eduard Abusalimov from the Technological
Development Centre of Tatneft presented the
technology of enhanced oil recovery from
heterogeneous carbonate reservoirs using
lateral horizontal channels. The use of lateral
horizontal channels of small diameter was considered
from the viewpoint of extracting hard-to-recover
reserves from heterogeneous dense reservoirs.
Technological solutions used in the company,
problems faced during the implementation of the
technology, as well as application results and points of
technological growth were highlighted.

In recent years, the overall development vector at
Tatneft has shifted towards carbonate
rocks with hard-to-recover reserves
with 57% share of recoverable reserves.
It should be noted that the current
production rates do not allow to
effectively use all the resources.

The production from such
formations is complicated by the
presence of natural fractures that

Mixann JleBkoBunY
Mikhail Levkovich

absence of an effective reservoir
pressure maintenance system and the
close proximity of water-saturated
formations, which alltogether increase
the risks of water breakthrough,
especially when applying reservoir
stimulation methods. The Bashkir

and Tournaisian stages are also
characterized by low reservoir pressure
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4TO B COBOKYITHOCTH YBEJIUYHUBAET PUCKHU
M POPBIBA INIACTOBOM BOABL, OCOOEHHO NIPU
PUMEHEHNUU METONOB CTUMYJIALINY I1ACTA. 115
OAIMKHUPCKOr'O U TYPHENCKOTO IPYCOB XAPAKTEPHO
TAKXKE HU3KOE IJIACTOBOE JABJIEHHUE (B CPETHEM
50-30% oT HayasbHOrO). [IepeuncieHHbIe
(PaKTOPBI OKA3BIBAIOT HETATUBHOE BIUSIHUE HA
KO3(P(PUIIUEHT U3BJICYEHUS YITIEBOJOPOJOB U HA
OPOAYKTUBHOCTB CKBAXKHH.

s pemenuns 3a1a9d UHTEHCU(PUKATTUNA
MNPUTOKA HEPTHU B ITUX YCIOBUAX
MU POKOMACHITAOHOE NIPUMEHEHUE MOy YUTU
MIPOCTBIE CONSTHOKUCJIOTHBIE OOPA6OTKH, 4 B
JaJIbHEUIIEM U 6OJIEE CJIOKHBIE CEJIEKTUBHBIE
TEXHOJIOTUHY, TAKUE KAK [IUKINIECKUE
KHUCJIOTHBIE OOPAO6OTKH C MPUMEHEHUEM
KUJIKOCTEH-OTKJIOHUTECH. 3HAYUTEIbHAS
JIOJIS1 KAPOOHATHBIX OO'BEKTOB PA3PAOOTKHU
3KCIUIYATUPYETCA C IPUMEHEHUEM CKBAXKUH
C OTKPBITBIM F'OPU30OHTAIbHBIM OKOHYaHHUEM,

B KOTOPBIX MHOTOKPATHBIE KUCJIOTHBIE
00pPabOTKHU CO BDEMEHEM HE IIPUHOCAT
3KOHOMHUYECKH OOOCHOBAHHBIX PE3YIBTATOB
U UMEIOT HEAOCTATOYHYIO
NPOAOJIKUTENBHOCTD 3P deKTa
(OKOJIO 3—5 MECALIEB).

Cnenuanucramu [TAO «TatHEPTh>
1 OO0 «TarpaC-PemCepBuC»> OBbLIT
OCHOBATEJIBHO U3yY€H ONBIT PA6OT
Ha MECTOPOXKIEHUU U ITPEJJIOKEH
NUJIOTHBIN IPOEKT OYpEHUS
6OKOBBIX KaHAJIOB Majioro guamerpa  MOLUHBIE.
C IOCJIEAVIOWIEN JTUHAMHNYECKO
CTUMYJIALIUEH.

JaHHBINA IIPOEKT ObLI
PEaNIN30BaH HA 25 CKBAXKUHAX,
IKCIVIYATUPYIONUX OAIMKUPCKUH
U TYPHENCKUI APYyChL biaarogaps
OJJHOBPEMEHHOMY HUCITOJIb30BAHUIO
KOMOWHAIIUH PA3HBIX
TEXHOJIOTUYECKUX IIPUEMOB JJOCTUTHYTHI XOPOIIHNE
PES3YJILTATEI B CJIOKHBIX I'€OJIOTUYECKUX YCIIOBUAX.
[To pe3ynbraTaM IPOBEAEHHBIX PA6OT TEXHOJIOIHUA
BKJIIOYEHA B PETYJIAPHYIO IPOHU3BOACTBEHHYIO
MIPOTPAMMY.

O BHYTPHCKBA>KHHHOM OOOpPYAOBAHHUH
JJISI CTPOHUTENIHCTBA OOKOBBIX CTBOJIOB C
HCII0JI30BAHHUEM KOJITIOOHMHIA [TOBE/IAJT
Muxana JIeBKOBHY, BEAYIIIUNA CIIENIUATNCT 10
yrpasnaeHuio npoekramu C3A0 «HoBuHKa». Brlna
MIPEAICTABIEHA KOMIIOHOBKA JIJ1s1 HAIIPABJIEHHOT'O
6ypenus CHBE54, npeHa3HavYeHHAs J1Is1 OYypEHU S
OOKOBBIX CTBOJIOB, B TOM YUCJIE HA HEOOCAXKEHHBIX
Y4aCTKAX CKBA’KUH, C UICTIOJIb30BAHUEM
KOJITIOOUHTA. [TOApO6HO NEPEUNCIICH U
OXaPaKTEPHU30BAH €€ COCTAB (COEJUHUTEID
JIVHOYHBIH, KOMITOHOBKA COEIMHUTEbHAS,
UHKJIUNHOMETP, YCTPOHCTBO IOBOPOTHOE, IIAPHUD,
B3/1 54 MM, 10710TO 68 MM) U TEXHUYECKHE
XAPAKTEPUCTUKU.

HazeMHO€e 060py/IOBAHUE C KOMIIJIEKTOM
IIPOTPAMMHOTO OOECIIEUYEHUS COCTOUT U3
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Bayecnas LLlymakoB
Vyacheslav Shumakov

YcnoxHeHme paboT, nepexop,
Ha FTHKT Gonbluero gnameTpa
Brie4eT 3a cobor 3ameHy
NHXXEKTOopa, NpeBeHTopa
N OPYrnX COCTaBSIOLLMNX
obopynoBaHus Ha bonee

The complexity of operations,
transition to CT of larger

diameter entails replacement
of the injector, BOP and other

com ponents of the equipment ) he outcomes the technology was
with more powerful ones.

(on average, 50-30%
of the initial one).
These factors have a
negative impact on the
hydrocarbon recovery
ratio and on well
productivity.

To solve the problem
of oil production
stimulation under these
conditions, simple
hydrochloric acid
treatments and, later on,
more complex selective
technologies, such as
cyclic acid treatments
using diverting fluids
were widely used. A
significant proportion of carbonate reservoirs are
operated using horizontal open-hole wellbores,
in which multiple acid treatments stop bringing
economically sound results over time and effect is no
longer maintained for a meaningful period of time
(about 35 months).

Specialists of Tatneft and TagraS-
RemService thoroughly studied
oilfield experience and proposed
a pilot project for drilling small
diameter lateral channels with
subsequent dynamic stimulation.

This project was implemented
at 25 wells operating the Bashkir
and Tournaisian stages. Thanks to
simultaneous use of a combination
of different technological methods,
good results have been achieved in
difficult geological conditions. Based

included in the regular production
program.

Mikhail Levkovich, Leading Project Management
Specialist of Novinka, informed the audience about
CT-conveyed well intervention equipment for
sidetracking. An assembly was presented for SNB54
directional drilling
assembly was presented
that is intended for
sidetracking, including
in open-hole wellbores
with the use of coiled
tubing. The speaker
described in detail the
composition (dimple
connector, coupling
assembly, inclinometer,
turning device, hinge,
54 mm downhole screw
motor, 68 mm bit) and
technical characteristics
of the assembly.

Surface equipment
with a software package

Tumyp CabuTos
Timur Sabitov



OJI0KOB IpUEMa-TIEPEAAYH, TUTAHUS, U3MEPEHUS
INIYOUHBI, 4 TAKXKE KOMOBIOTEPA. CITyKUT JJ19 C60pa
JIAaHHBIX, XPAHEHUS U BU3YAJIU3ALIHUH, TIOCTPOECHU S
IPOEKTHON U (PAKTUUECKOI TPAEKTOPHUH,
YIIPAaBIECHUS TPAEKTOPUEN OYPEHUSA 1 KATUOPOBKHU
JATYUKOB CUCTEMBI.

Bpu1a IpefoCcTaBiIeHa NH(POPMAIIU O
JIOTIOJIHUTEIbHOM 000py1oBaHNH, B3I 1 non0Te,

4 TAKJKE IAHBI 1BA BAPHUAHTA NOPAJIKA IPOBEACHHUA
paboT.

O MHCCHH KOMIIAaHHH I'PYIIIIHI «YpaJi-
Jdu3a¥iH» PACCKA34J1 €€ TEHEPAJIBHBIN JUPEKTOP
Bsaueciaas IIIymakoB. «Vpan-Iu3aiiH» padboTaeT Ha
He(dTECEPBUCHOM PBIHKE 15 1€T. KONTIOOUHTOBBIN
MaPK COCTABJIAIOT IIATh YCTAHOBOK: [IBE YCTAHOBKH
TSPKEJIOTO KJIACCA, OHA CPEJHETO M OJIHA YCTAHOBKA
JIETKOTO Ki1acca. OCHOBHBIE 3aKA3YNKH: «JTYKOM I,
«PocHePTD», «['a31pOM HEPTB>, PUTOK>,
«Hedruca» u 1p. CBOIO MUCCHUIO «Ypa-u3aiin»
(dopMyIUpyeT TaK: «BbITh MAKCUMAJIBHO IOJIE3HBIM
U 3(PPEKTUBHBIM TAPTHEPOM JJI1 CBOUX KJIIMEHTOB
B OOJIACTH NOBBIMIEHUA HE(PTEOTAAYH ILIACTOB,
WHTEHCU(PHUKALTUHN IIPOLIECCOB JOOBIYN HEMPTHU U
rasa, KaluTaJIbHOI'O, TEKYIIETO PEMOHTA CKBA’KUH U
OCBOEHUSA CKBAXKUH IIOCJIE OYPEHUS>.

JOKIaguuK pacCcKa3ayl 06 OCHOBHBIX
KONTIOOMHI'OBBIX TEXHOJIOTHUAX U TEXHOJOTUAX
ITHTI, npuMeHAEMBIX KOMITAHUEM, 1 O
NEPCIEKTUBHBIX HATIPABIEHUAX PA3BUTUA,
NOAPOOHO OCTAHOBUBIIHNCH HA ITPOOIEMax. B
YACTHOCTH, OBLJIO OTMEYEHO, YTO KOITIOOUHT
CETO/IHA OYEHD JJOPOI'O COAEPKATD, TOCKOJIbKY
YHCJIEHHOCTb OpUTajbl, OOCIYKUBAIOIIECH
YCTAHOBKY TAKEJIOTO KJIACCA, COCTABIAET 60JI€e
20 4enoBEeK. YCIIOKHEHUE PAbOT, IIEPEXO]] HA
I'HKT 607b11ero 1uaMeTpa BIEUET 32 COO0M
3aMEHY MHXKEKTOPA, IPEBEHTOPA U IPYTUX
COCTABJIAIIOIINX OOOPYIOBAHMS HA 60ee
MOIIIHbIE. MHOTHUE BU/IBI BHYTPUCKBAKMHHOI'O
O0OPYIOBAHUS IIPUOOPETAIOTCS
UCKJIIOYUTEJIBHO MO NPEABAPUTEIBHOMY 34KA3Y,
4TO TpebyeT BpeMeHU. CKBAKUHBI CTAHOBSITCS
BCE CJIOKHEE, TOPU3OHTAJIBHBIE YIACTKH YACTO
OBIBAIOT 3aXJIAMJIEHBL. XOTEIOCh ObI O0JIEE
OTKPBITBIX OTHOIEHUN MEXK/Y 3AKA3YUKOM
U NOAPAYHUKOM, IIOCKOJIBKY YEM O0JIbIIE OyIET
HU3BECTHO O MIPEIBICTOPHUH CKBAXKUHBI, TEM
yCIIEIIHEE NPOMAYT PA6OTHI B HEMN.

Tumyp CaObHTOB, IPE/ICTABISABIINI KOMIIAHHUIO
«Tenapuc», BLICTYIIUII C IOKJIAJIOM «YIydII€eHH A B
npumenenuy THKT gs paGoT IO OypeHHIO».

3anocnegnue 10 siet B CayJOBCKOM ApaBuu
IIpUMEHEHHNE 6yPEHUS C TUOKHMMU TPy6amMu
3HAYUTEIBHO YJIYUIINIOCh BO MHOTHUX ACTIEKTAX.
OnTUMU3AINSA YCTATIOCTHOI'O PECYPCa FTHOKUX
TPy6 ObLIA OJTHOM U3 ATUX 33/1a4, BAXKHBIX
JUISI TIOBBIIIIEHU ST 6€30MIACHOCTH M OOIIEH
IIPOU3BOAUTEIBHOCTH OypeHU. 34 IIOCICIHUE
JIECATD JIET IPOEKT CTOJIKHYJICS CO MHOXECTBOM
npo6iseM, cea3aHHbIX ¢ 'HKT. IIpexeBpeMeHHbIE
IIOJIOMKH, CBSI3AHHBIE C TOYEYHBIMH OTBEPCTUSIMU,
Jedopmanuei CBApHOIo MBA U AePEKTAMU

consists of transmitting-receiving unit, power
unit, depth measurement, and a computer. It is
used for data collection, storage and visualization,
construction of the design and actual trajectory,
control of the drilling path and calibration of the
system sensors.

The speaker provided information on additional
equipment, downhole motor and drill bit, as well as
on the two options of operations.

The mission of the companies comprising
Ural-Design group was shared by its General
Director Vyacheslav Shumakov. Ural-Design has
been operating in the oilfield services market for 15
years. The coiled tubing fleet consists of five units:
two units of heavy class, one medium and one light
class unit. The main customers are: LUKOIL, Rosneft,
Gazprom Neft, RITEK, Neftis, etc. Ural-Design
formulates its mission as follows: “Be the most useful

and effective partner for our clients in the field of
enhanced oil recovery, stimulation of oil and gas
production, well workover and repair, as well as well

stimulation after drilling”.

The speaker spoke about the main coiled tubing
technologies and EOR technologies used by the

Kocou wos — 310 mecTo, rae
KOppO3us BeposiTHee BCero.
YcoBepLuieHCTBOBaHHOE
NnoKanbHoe rnokpbITUe
no3BossieT MUHUMU3UPOBAaTb
pa3HULYy MeXy KOCbIM LLUBOM
M MaTepPMHCKNM MaTepuanom
M TeM caMbiM NpegoTBpPaTUTb
pa3BuUTME KOPPO3UMN.

Bias weld is the place where
corrosion is most likely. An
improved local coating
minimizes the difference
between the bias weld and
the parent material, thereby
preventing corrosion from
developing.

SHApio KspproH
Andrew Carrion

company, and about
promising areas of
development, focusing
on problems in detail.
In particular, it was
noted that coiled
tubing is very expensive
thing today, since
more than 20 people
are maintaining and
servicing the heavy class
unit. The complexity of
operations, transition
to CT of larger diameter
entails replacement of
the injector, BOP and
other components of
the equipment with
more powerful ones.
Many types of downhole
equipment should be
pre-ordered which takes
time. Wells are becoming
more complex, horizontal
sections are often cluttered.
It would be good to have
more open relations
between the customer and
the contractor, since the
more one knows about the
well history, the better jiu
one will be able to do.
Timur Sabitov from
Tenaris made a presentation
on “Improvements in CT
Application for Drilling
Operations”.

The use CT drilling has }
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npu npoussojacTse T'HKT, okazanu ceppe3Hoe
BJIMSIHUE HA OOHIYIO 3(P(PEKTUBHOCTD IIPOEKTA.
Hosas Texnonorus 'HKT 6b11a HCIONB30BaHA
JULSL IPEOAOIEHUSI MHOTHUX PO6JIEM, CBA3AHHBIX
C OYPEHUEM B TAKUX CYPOBBIX CKBAXKMHHBIX
YCIIOBUSAX.

T'HKT 1o HOBO¥ TEXHOJIOTUH ObLIa BIEPBHIC
BBEJIcHA /I 6ypeHus B CayJJOBCKOI ADABUHU B
asrycre 2018 roma v BBIBEJEHA U3 AKCILIYATAIIUNU
B IcKabpeE TOTO K€ rojid. B o6mien CokHOCTU
279 KM 10 CIyCKY COCTABMJIA HAPAOOTKA C
6,389 MeTpa IPOBYPEHHBIX CKBAKHUH, A TAKIKE
MHOT'OYHCJIEHHBIMH OCJIOKHEHUAMH B IIPOLIECCE
BBITNIOJIHEHU A OYPEHUS, KOTOPBIM JJAHHAS
I'HKT 6bL1a NOABEPKEHA 1O CPABHEHHIO CO
CTAHAAPTHBIMHU TPY6aMHu. [1ATb CKBAXKUH OBLIN
Ipo6ypPeHsI ¢ 62,5% yCTATOCTHOIO U3HOCA, TIC
I'HKT nmogsepranach 601bIIOMY
KOJUYECTBY HUKINYHBIX U3THOAHUI
MU3-32 IPUXBATA TPYOBI U IOBUJIbHBIX
pa6or. C Touku 3penus 6ypenus THKT
YIAYy4IINIA MAKCUMAJIBHOE YCUIJINE HA
MHOJ'BEM U BO3MOXKHYIO TTTyOHMHY JOXOa
J10 3aIUpaHusA. BblJIO JOCTUTHYTO
YAy4IIEHUE PAJA KIIOYEBBIX
MOKa3aTeJIer paboThl, B TOM YHCJIE:

* 60Jie€ BBICOKAS CKOPOCTD CITYCK4;
* CTOUKOCTB K CYJIb(MPUIHOMY

ekcaHap BepemeeHko
Alexander Veremeenko

BbInv NpoBeaeHbl HaTypHble
NCMbITaHUS Ha KONTIOOMHIOBOM  efficiency of the project. The
yCTaHOBKE, KOTOpble
NnoATBEPANSIN COOTBETCTBME
JedekTockona 3anoXeHHbIM
B TEXHMYECKOM 3aJaHuM
napameTpam 1 Nnokasanu, 4To
pa3paboTaHHOe YCTPOMCTBO
HaxoAMTCsl Ha YPOBHE NyYLLmMX

improved significantly

in many aspects in Saudi
Arabia over the past 10
years. Optimizing the
fatigue life of coiled
tubing has been one of
these tasks important

to improve safety

and overall drilling
performance. Over the
past ten years, the project
has faced many problems
associated with CT.
Premature breakdowns
associated with pinholes,
weld deformation, and
defects in coiled tubing
production have had

a major impact on the overall

new coiled tubing technology
was used to overcome many of
the problems associated with
drilling in harsh downhole
conditions.

Coiled tubing with
new technology was first
introduced for drilling in Saudi

PACTPECKUBAHUIO ITOJ] HATIPAKEHUEM;

* yJIy4II€HA O61A51 U3BHOCOCTOUKOCTD/
YCTAJIOCTHBIA PECYPC, B TOM YHUCJIE
IpU paboTax C CEPOBOAOPOIOM, 4

3apy6e>|<Hb|x aHaJ1oros.

Field tests were conducted
on a coiled tubing unit,
which confirmed the flaw

Arabia in August 2018 and
decommissioned in December
of the same year. The CT runlife
was 279 km per 6,389 meters

TAKXXE COIIPOTHUBIICHUE YBETUUYEHUIO

JAuaMeTpa.

SHAPIO K3ppHOH, NHXXEHED
OoT/esa IPOAAX KoMIaHuu NOV
QualityTubing, npeIoXKu CIIOCOOBI
noseimeHusa Hage;xHocTu THKT ¢

JOKAJIBbHOT'O MOKPBITH A JIJIs
CBapHBIX IIBOB.

IMpoaykuus komnanuu NOV Quality Tubing
XOPOIIIO U3BECTHA POCCUHCKUM ITOTPEOUTEIISIM.
MeTo/I0N0Tr M sl KOMITAHUH: B3SITh TO, YTO YCIIEITHO
paboTaeT Ha PBIHKE, U yOPATh U3 IIPOLIECCA TO,
4TO HE PaboTaeT. YCIEX JOCTUTACTCS AHATTN30M
COOCTBEHHOI'O MOJIOKEHHUSI OTHOCUTEIBHO IPYTUX
UT'POKOB Ha PBIHKE.

OJHO¥ 13 OCHOBHBIX IPO6JIEM, BOZHUKAIOIIUX
IIPU UCIIOJIb30BAHUH JIIOOBIX THOKUX TPYO,
SIBJISIETCSI KOPPO3Usl, KOTOPAsI IPOSIBIISIETCS
NPEUMYIIECTBEHHO B MECTAX CBAPHBIX IIBOB.
VCOBEPIIEHCTBOBAHHOE JIOKAJIBHOE ITOKPBITHE —
WHHOBAIIMsI KOMIIAHUH — YBEJIMYUBACT CPOK )KU3HHU
TPYOBI, 4 3HAYUT, U KOJTUYECTBO COBEPIIAEMBIX €10
CITYCKO-TIOZ'/bEMHBIX OIIEPALINH.

TexHOnOrNus Nporu3BoACTBa I'T B KOMITAaHUU
Quality Tubing oTpaboTaHa rojaMu 1 BKIIOYAET B
€e6s1 TPEXATAITHBIH NPOLIECC 3AKATIUBAHUSL.

KaugecTBo 'HKT gocTUraeTcss KOMOMHAIIUEH
TPEX COCTABJIAIOIIUNX: TEMIIEPATYPHOU OOPAOOTKH,
HCIOJIb30BAHUS COOTBETCTBYIOUIET'O ChIPhS U
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detector's compliance with the
parameters laid down in the
terms of reference and showed
that the developed device is

at the level of the best foreign

HOMOIIBIO ycoBepmencrsopanHoro  analogues.

of drilled wells, considering

numerous complications during

the drilling process this CT

was subjected to compared to

standard pipes. Five wells were

drilled with 62.5% fatigue wear,

where the CT was subject to a

large number of cyclic bends

due to pipe sticking and fishing operations. From

a drilling perspective, coiled tubing has improved

the maximum lift power and possible reach before

locking. Improvements were made to a number of key

performance indicators, including:

» Higher run-in-hole speed

* Resistance to sulfide stress cracking

* Improved overall wear resistance / fatigue life,
including when working with hydrogen sulfide, as
well as resistance to diameter increase.

Andrew Carrion, Sales Engineer, NOV Quality
Tubing, proposed ways to increase CT reliability
with the help of localized coating for bias
welds.

NOV Quality Tubing products are well known to
Russian consumers. Methodology of the company:
to take what works successfully in the market and
remove from the process what does not work. Success
is achieved by analyzing one's own position relative to
other players in the market.

One of the main problems that arise when using
any coiled tubing is corrosion, which appears



HAaHECEHU JIOKAJIbHOI'O IIOKPLITU. B pesynbrare
Tpy6a Quality Tubing cnocoOHa BEIIEPKUBATD
MHOT'OKPATHBIE LIUKJIBI CTUOAHUS U PACIIPSMIICHUS,
4 HOBAs r€OMETPUS HITPHUIICA TTO3BOINUIA JOOUTBCS
HY>KHOH! TOJIIIHUHBI CTEHOK U PACIIUPUTD
MIPUMEHEHHNE KOJITIOOMHIA B TEX C(PEpPax, I7i€ paHee
OH HE MOT ObITh UCIIOJIb30BAH.

Kocoti OB — 3TO MECTO, IlI€ KOPPO3Us BEPOATHEE
BCETO. YCOBEPIUIEHCTBOBAHHOE JIOKAJIBHOE
MOKPBITHE MTO3BOIAET MUHUMU3UPOBATD PA3HHUILY
MEXK/1Y KOCBIM IIIBOM U MATEPUHCKHUM MATEPHUATIOM
U TEM CAMBIM IPENOTBPATUTD PA3BUTHE KOPPO3UU.
I'HKT ¢ HaHECEHHBIM TOKPBITUEM BBIAEPKAIA DAL
CTEH/IOBBIX UCIIBITAHUN, B TOM YHCJIE JITUTEIBHOE
HAXOX/JIEHUE B 5%-M PACTBOPE COJAHOU KUCIOTHI.
[TOKpBITHE PEKOMEHJOBAHO K HIUPOKOMY
MNPUMEHEHUIO.

Anexcanap BepemeeHKoO, BEIYI NI NMHKEHED-
31eKTPOHUK C3AO «HOBHUHKA», IPEACTABUII
medexrockorn IT1 - cOBpeMEHHOE B
3¢ deKTHBHOE CPEICTBO KOHTPOJISI COCTOAHH A
THKT. [1e(beKTOCKOII JIJI51 OLUEHKH TEXHUYECKOT'O
cocrosinus THKT nuamerpom ot 38,1 10 50,8 MM
(BBISIBJIEHUE U OLIEHKA JJE(DEKTOB U U3MEPEHUE
F€OMETPUUECKUX ITAPAMETPOB), UCTIOJIb3YEMBIX
B KOJITIOOMHTOBBIX YCTAHOBKAX, B TOM YHCJIE B
COOTBETCTBUU C TYHKTOM 1030 ®enepanbHbIX HOPM

Y IPABUJI B OOJIACTHU IIPOMBIIITIEHHOM 6€30ITACHOCTH

«[IpaBusa 6€30MACHOCTU B HEPTIHOU U I'A30BOH
IIPOMBIIIJIEHHOCTH», B COOTBETCTBHU C KOTOPBIM
KOJITIOOMHI'OBBIE YCTAHOBKU JJOJIXKHBI OBITh
OCHAITEHBI CUCTEMON KOHTPOJIS YTOHEHUS TPYO.
ITposenenue gepexrockonnu 'HKT B pexxume
PpEaJBHOI'O BDEMEHU MTO3BOJISIET OTCACKUBATD

AUHAMHKY €€ U3HOCA X1 TEM CAMbBIM OIITUMH3HUPOBATH

CPOKH HCHOJIB30BAHUS TPYObI U TPEIOTBPAIIATD
aBAPUHHBIC CUTYAILIUU IIPU IIPOBEJCHUU PAOOT.

JIOKJIaTYMKOM OBLI IIEPEYNCIIEH COCTAB U IAHBI
TEXHUYECKHUE XAPAKTEPUCTUKHU JIC(PEKTOCKOIA,
OIIHCAHBI THUIIBI BBISB/ISIEMBIX /IE(DEKTOB.
CrnenuanbHO pa3dpadoranHoe [TO obecrieunBacT
34IIMCh ¥ OTOOPAKEHUE IIOJIYYEHHON NH(POPMALUH.
BbI/Ii IPOBE/ICHBI HATYPHbBIC UCITBITAHUS Ha
KOJITIOOMHTOBOH YCTAaHOBKE, KOTOPBIE
MO/ TBEPJUIIN COOTBETCTBUE

mainly on the welds. An
improved local coating
— an innovation of the
company — extends

the life of CT, hence

the number of trips it
performs.

The technology of CT
production has been
worked out for years
in Quality Tubing and
includes a three-stage
quenching process.

Coiled tubing
quality is achieved
by a combination of
three components:
heat treatment, use of
appropriate raw materials and local coating. As a
result, Quality Tubing pipes are able to withstand
multiple bending and straightening cycles, and the
new strip geometry has made it possible to achieve
the desired wall thickness and expand the use of
coiled tubing in areas where it could not be used
before.

Bias weld is the place where corrosion is most
likely. An improved local coating minimizes the
difference between the bias weld and the parent
material, thereby preventing corrosion from
developing. Coated CT has passed a number of
bench tests, including the long-term presence in a
5% hydrochloric acid solution. Coating technique is
recommended for widespread use.

Alexander Veremeyenko, Leading Electronics
Engineer at CJSC Novinka, introduced the DT1
flaw detector — a modern and effective means
of monitoring CT condition. A flaw detector is
meant for assessing the technical condition of coiled
tubing with a diameter of 38.1 to 50 mm (detection
and assessment of defects and measuring geometric
parameters) and can be used in coiled tubing
installations, including in accordance with paragraph
1030 of the Federal Norms and Rules in the Field of
Industrial Safety “Safety rules
in the oil and gas industry”,

AHatonuin KuimrmH
Anatoly Kichigin

PROSPECTS

JA€(MEKTOCKOIIA 3AJIOKEHHBIM B
TEXHUYECKOM 34JJAHUU ITAPAMETPAM
Y ITIOKA3aJI1, YTO Pa3pabOTAHHOE
YCTPOMCTBO HAXOJUTCs HAa YPOBHE
JIYYIIHNX 3aPyOEKHBIX AHAJIOTOB.
ITepspie O6pa3Lbl IPUOOPA yXKE
IMOCTABJIEHDI 3AKA3YUKAM.
«Peanm3danyua IpoeKTa
npousBogcTsa Tpyost THK
Ha TEPPUTOPHHU PecnyOIHKH
TaTapcTaH» — TaK Ha3bIBAJICS JOKIA],
Muxanaa AMImIaHoOBa, PYKOBOAUTEIISA
MAapPKETUHIOBOM C1yK661 OO0 «JIHTEKO
Tro6uHr». Bonpoc obecnieueHus
CEPBUCHBIX ¥ HEPTEra301006bIBAIOIUX
KOMIIaHMH KadecTBeHHOM 'HKT
OBLJI BCEI/IA 1 BCE €II[E€ OCTAECTCS }

dokyc goknaga obin HanpasneH
Ha MHoroctagumnHbiv Pl ¢
ynpasnsemMbiMu punsTpamu,
TEXHOJOrMs KOTOPOro
NO3BOJISET peLlaTh PS4 3agay:
nposegeHne MIPI1, KOHTponb
NeckonposBIeHMI U yCreLuHoe
oTceyeHume 30HbI B Clly4ae
nony4yeHus NpopbiBa BoApl/rasa.

The report was focused on
multistage fracturing technology
with closable filters that addresses
multiple tasks: fracturing, sand
control and successful cut-off of
possible water/gas breakthrough
interval.

according to which coiled
tubing installations should be
equipped with a pipe thinning
control system. Conducting
coiled tubing flaw detection

in real time allows to monitor
the dynamics of its wear and
thereby optimize the life of
the pipe and prevent accidents
during operations.

The speaker listed the
composition and technical
characteristics of the flaw
detector, described the types
of detected defects. Specially
developed software provides
recording and display of }
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AKTYaJIBbHBIM. Ha cerogHAmHuM
JIEHb IoAaBIsaionmas yactb THKT,
UCIIOJIb3yeMOI B PO, akcnopTuUpyeTcs
n3 CHIA u Kurasd, 94T0 HENOCPELCTBEHHO
CBS34HO C HEOOXOAUMOCTBIO PACYETOB
B MHOCTPAHHOM! BAIOTE, JJIUTEIBHBIM
MHEPUOIOM IIPOU3BOJACTBA M JIOTUCTHUKH,
HEOOXOIMMOCTBIO IPOBEJCHU S
TAMOXXEHHBIX ONIEPALIUI U IPOYUMHU
OCJIOKHAIOIUMHU OOCTOATENBCTBAMU.
B cBOIO OYepenb 3TO IIPUBOAUT K TOMY,
4TO KOMITaHUU — norpedurenu THKT
CHJIBHO OI'PAHUYEHBI B BO3MOXKHOCTH
ONEPATUBHOTI'O IPUOOPETEHUA
HEOOXOIMMOT'O UM TOBAPA.

OpHUM U3 PEMIEHUH TAHHON
MIPOOIEMEI ABJISIETCS PA3BUTHE OTPACTIH

PaspaboTaHa 1 B HacTosiLee
BpeMs BHefpseTcs
TeXHoNnorns nposeaeHns
MKTIPI1 c ucnonb3oBaHuem
MHKT, npokanbiBatowiero
nepdopaTopa M YalleyHoro
nakepa coocTBeHHOM
pa3paboTKu KOMMaHUn
«TarpaC-PemCepBuc».

Tagras-RemService developed
and introduced the technology
of multistage fracturing

using coiled tubing, puncture
perforator and cup packer.

information received. Field tests
were conducted on a coiled
tubing unit, which confirmed
the flaw detector's compliance
with the parameters laid down
in the terms of reference and
showed that the developed
device is at the level of the
best foreign analogues. First
manufactured devices have
already been delivered to
customers.
“Implementation of the
Project on the Production
of CT in the Republic
of Tatarstan” was the
presentation of Mikhail

npousBoacTBa kKadectseHHOU THKT B PO. IMeHHO
¢ aT0o¥ 11eapio komnanusg OO0 «MHTIKO Tio6uHI»
peanusyet npoekT B Pecriybimke Tarapcran. Ha
HOBOM IIPOU3BO/ICTBE OYJIET CAEIAH YIIOP UMEHHO
H4 Ka4ECTBE BBIITYCKAEMOU IPOAYKIIUU. Takke Ha
3TAIE JIAHUPOBAHUS KOMITAHUEHN yUUTHIBAJIACh
AKTYyaJIbHASI IPOU3BOACTBECHHAS JIMHEIKA,
yAOOCTBO JIOTUCTUKH, OOECIICYCHUE HATTUYU S
TOTOBOM NPOJAYKIIUU HA CKJIAJIE U IIPEAOCTABICHUS
COITYTCTBYIOIIEI'O cCepBUCA. [IPOEKT peannusyeTcs C
MIPUBJICYEHUEM BEYIINX MUPOBBIX CIIEIIUAINCTOB B
o6nactu npoussogcTsa F’HKT.

Bpemsa P

«KOJTIOOHMHT pacuiupsier
rpaHunbsl MHOrocragumnxaoro I'PII B
CIIA00KOHCOTHIHPOBAHHBIX TEPPHUTCHHBIX
KOJIJIEKTOPAX» — C TAKUM JJOKJIA/IOM BBICTYITHIJI
AHaroau¥i KHUYHMI'MH, 1PECTABIABIINNA
00O dTakep CepBuC».

B mHacrosmee BpeMs, C y4ETOM YXYAIIEHUS
KAa4eCTBA PA3BEAAHHBIX 3a114COB, OTAE/IbHBIM
U YPE3BBIYANHO BA’KHBIM CTAHOBUTCS BOIIPOC
BO3MOKHOCTH IPUMEHEHHUSI MHOT'OCTATUHHOIO
T'UPABINYECKOIO pa3pbisa racra (MI'PIT) Ha
CKBAKMHAX CO CJIOKHOM I'eOJIoruen. SApkum
MIPUMEPOM YCIIEIMHOT'O TPUMEHEHUS
MTPIT c npumenenueMm 'HKT cran

Yamshanov, Head of Marketing, Inteko Tubing. The
issue of providing high-quality coiled tubing to oil
and gas service companies has always been and still
remains relevant. To date, the vast majority of CT used
in the Russian Federation is imported from the United
States and China, which means payments in foreign
currency, long production and logistics period, the
need for customs formalities and other complicating
circumstances. In turn, this leads to the fact that
consumers of coiled tubing are very limited in their
ability to quickly acquire the product they need.

One of the solutions to this problem is the
development of high-quality CT production in the
Russian Federation. For this purpose, Inteko Tubing is
implementing a project in the Republic of Tatarstan.
New factory will focus on the quality of products. At
the planning stage, the company took into account
the current production line, the convenience of
logistics, ensuring the availability of finished products
in stock and the provision of related services. The
project is being implemented with the involvement of
leading world experts in the field of CT production.

Time for fracturing

“Coiled Tubing Has Set New Benchmarks for
Multistage Fracturing in Poorly Consolidated
Terrigenous Reservoirs” —
this report was presented by

OTIBIT, ITOJIYYEHHBII HA MECCOAXCKOM
HE(PTETra30KOH/ICHCATHOM
mecropoxaeHuu (HI'KM), rae ycremHo
nposeneH MI'PIT s
TPYIHOU3BIIEKAEMBIX 3a11aCOB (TPU3)
BSI3KOHM HE(PTHU, 32JICTAIONUX B
MECYAHBIX CTA0OKOHCOINIUPOBAHHBIX
KOJIJIEKTOPAX HAa HEGOIBIINX INMTYyOUHAX B
YCIIOBUAX HU3KUX TEMIIEPATYP.

Ha 1aHHOM 3Tane pa3zBUTUA HEPTAHONU
MPOMBIIIJIEHHOCTH BCE 6OBIIE U
OO0JIBLIE B PA3PAOOTKY BOBJICKAIOTCS
CUYHUTAIONUECS PAHEE HEPEHTAOEIbHBIMHU
MECTOPOXKAEHUS, TAK Ha3bIBaeMble TPH3.
OmnbiT Meccoaxckoro HI'KM, noxanyi,
SIBJISIETCSI HANOO0JI€€ OOMUPHBIM B
Poccnu B rmane annpo6anuy Pa3IndHbIX
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Pa3symMHO npeanonoxurs,

YTO HACTYMUT TaKOW MOMEHT,
nocie KoToporo gobaeneHve
ewle oaHou ctaguu NP
MoBNeyYeT 3aTpaThl,
npeBbilaloLe YypoBeHb
[OXOA0B, MOJMTy4YeHHbIX 33
cYeT yBennyeHms KonnyecTsa
cTagun.

it is reasonable to assume that
there will be a point beyond
which adding another stage
becomes more expensive
than what is gained by
increased production revenue

} from the greater stage count.

Anatoly Kichigin, Packer
Service LLC.

Today, when most reservoirs
have low productivity, the
question of whether multistage
hydraulic fracturing can be
applied in wells with complex
geometry becomes very
important. An outstanding
example of multistage hydraulic
fracturing using coiled tubing
was a project in Messoyakha
oil, gas and condensate field
where multistage fracturing
was successfully performed for
stimulation of production of
hard-to-recover heavy oil in }



Completion &
Production Solutions

Fidmash | N®

OTBevyas Ha HOBblE BbI30BbI

Komnanus « ®UAMALL» BbiBena Ha pbIHOK KONTIOOUHIroBY10 yCTaHOBKY Tsixkenoro knacca MK40T -
MHOro3apa4Hbii KOMMIEKC, CNOCOGHbIN OTKIIMKHYTbCSl HA HOBbIE TEXHOOrNYeCcKue Bbi30Bbl.

MK40T nonHoOCTbIO COOTBETCTBYET OCHOBHbIM MUPOBbIM TPEHA,aM Pa3BUTUSA KONTIOOMHIOBbIX TEXHONOIMN.
3Ta ycTaHOBKa - NpeAcTaBUTeNb HOBOrO Kilacca KONTIOOUMHroBoro o60pyaoBaHus, CyLLEeCTBEHHO
pacwupsiowLero Habop 1 NapamMeTpbl TEXHOJIOrMYECKNX onepauu. OHa cnoco6GHa He ToMbKO BbIMOJHATh
NpaKkTMYecku Bce BUAbl paboT No KanuTanbHOMY PEMOHTY CKBaXXVH, HO U Gnarogapsi MOLLHOMY UH)XEKTOPY,
yBenuyeHHOMy 06beMy y3/1a HAMOTKM, UCMONb30BaHMIO rMOKoM TpyObl 6onbLUOro ArameTpa —
06CNy>XNBaTb CKBAXXUHbI 3HAYUTENbHbIX MYOGUH C aHOMaNbHO BbICOKUM M1aCcTOBbIM AaBJIEHNEM,
Mcnonb3oBaTbCsA NPU HanpaBneHHoOM bypeHun, NP, uccnepoBaTenbckuX paboTax Ha CKBaXKUHAX BCeX
TUNOB, B TOM YMCile B rOPU3OHTaNbHbIX y4acTKaxX.

MHHOBaUMOHHBbIN An3anH ycTaHoBkM MK40T no3BonsieT pa3mecTUTb Ha OAHOM MOJIHOMPUBOAHOM LLUACCU
IVECO-AMT 10x10 komnnekT 060pyaoBaHus € y311I0M HAMOTKW eMKOCTbio 7500 m FHKT ¢ 44,45 mm, 5400 m
'HKT 2 50,8 mm, 2800 m N'HKT ¢ 60,3 MM, MH)XXeKTOPOM C TAroBbiM ycunuem 45 T n MNBO ¢ ycnoBHbIM
npoxogom 100 mm.

KoHcTpykTopbl yctaHoBKM MK40T noctapanucb y4yectb BC€ OCHOBHbIE
TpeboBaHus 3aKa34mkoB. KonTiobuHroByio yctaHoBKY MK40T oTnnyaer:

MaHeBpPEeHHOCTb U MPOXOANMOCTb: BCce 060pyA0BaHNE pa3sMeLL,eHO Ha OJHOM CreLvanbHOM

MOSIHONMPUBOAHOM LLUACCU C KNUPEHCOM 435 MM;

— HapeXHOCTb — NPOBepPeHHbIN BpeMeHeM AN3aiiH TMAPOCTaHLLUM N OCHOBHbIX y3510B obecneyuT
6e30TKasHylo paboTy HeE3aBUCMMO OT YCITIOBUI OKPY>KaloLLer cpeAbl; B TOM Ynciie Npy HU3KNX
Temnepartypax -40 °C, c BO3MOXXHOCTbIO XpaHeHus Jo -50 °C;

— MpPOCTOpPHAas TeNo- U LWyMOU3oNupoBaHHas kabrHa oneparopa. [ins yBenmyeHUsi 3proHoMukun pabor
KabnHa N3rotaBNMBaeTCcs C HAKNIOHHbIM CTeKNOM. [laHHOe peLueHVe NOo3BoJsieT, HAXOASCh B Kpecie
oneparopa, OBHOBpPEMEeHHO CIeAUTb 3a UHXXEKTOPOM, y31I0M HAMOTKU, Npubopamu;

— 3ProHOMMWYHbIV NYNbT yNPaBeHus C 3NeKTPOHHON cMcTemMom c6opa AaHHbIX COGCTBEHHOW pa3paboTku
C3A0 «OUIMALL», peann3oBaHHOW Ha NPOMbILLIIEHHbIX KOMIMbIOTEPAX C CEHCOPHLIMU 3KpaHaMW;

- nopgknio4yeHue K cepBucy «dupgmaii-OHnamH».

220033, benapycb, MuHck, yn. Pbibanko, 26

Ten.: +375 17 298 24 17, ¢pakc: +375 17 368 30 26
E-mail: fidmashsales@nov.com, www.fidmashnov.by,
www.fidmashnov.ru, www.fidmashnov.kz
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CUCTEM U CTPATErUN 3aKAHYUBAHUSA
TOPU3OHTAJIBHBIX CKBAXXUH ¢ MI'PIT B
YCJIOBUAX BSI3KOM HE(PTH, 32JIETAIOIINX B
MECYAHBIX CJTA0OKOHCOIUIUPOBAHHBIX
KOJUIEKTOPAX HA HEOOBIITHUX

IyOMHAX IIPHU HU3KUX TEMIIEPATYPAX.
IIpoBeeHHDBIE PA6OTHI U BEIBO/IBI

MOTYT OBITh UCIIOJIb30BAHBI IIPH
IIPOEKTUPOBAHUU U OLICHKE
AHAJIOTUYHBIX IO CTPyKTYype TPU3.

bpln oxapakTepr3oBaHbl
OCOOEHHOCTH
CITAOOKOHCOUUPOBAHHBIX TEPPUTE€HHBIX
KOJUJIEKTOPOB, OITMCAHBI METOBI 6OPBOBI C
MECKOIIPOABICHUAMU, OITMCAH XUMHUYECKUN
MeToJ, 60pbOBbI ¢ neckonposBiaeHueM Ha HKT,
OCHOBAHHBIN HA UICKYCCTBEHHOM 34KPEILJICHUU
T'OPHBIX IIOPOJ, PA3TMYHBIMU BAXKYIIUMU
BEIIECTBAMHU (B OCHOBHOM NOJMMEPHOT'O TUIIA).

DOKYC JOKJIA/1a ObLJI HAIIPABJIEH HA
MHorocragunneii I'PIT ¢ ynpasiasgemMbiMu
(PUIBTPAMH, TEXHOJIOTI'HS KOTOPOTO MO3BONAET
pemars paj 3aaad: nposeaenue MI'PIT, KOHTpOIb
MECKOIIPOSABICHUH U YCIIEIIHOE OTCEYEHUE
30HBI B CJIy4ae IIOJIYy4EHU s [IPOPBIBA BOABI/TA34.
MTPIT ninaHUpyeTCAa IPOBOAUTS IO OE€CITAPOBOI
TexHosioruu ¢ npumenenueM I'HKT, B cBoro
odepenb KOHTPOIb IIECKA OYIET OCYIIECTBIATBCA
MPU MOMOIIH HOTHONPOXOJHBIX 3aKPBIBAEMBIX
GuabpTpoB. [IpENMYIIECTBOM JAHHOI'O MOAX0AA
SIBJISIETCSI BO3MOXKHOCTD yIIpasaeHus mygramu I'PIT
U PUIABTPAMU O€3 IIPOBEAECHUS JOIOIHUTEIBHBIX
CIIO.

OTKPBIBAEMBIC/3AKPBIBAEMbIE MY(PThl KOMIIOHOBKU
C IOJTHOIIPOXO/JHBIM CEYEHHEM, VIIPABJIAEMbIE
c nomo1bio 'HKT, TO3BOJISIOT IPOBOAWTD
cesiekTuBHbBIE ['PIT KaK HA HOBBIX CKBAKUHAX, TAK
M HA CKBA’KMHAX IOCJIE HEKOTOPOT'O NIEPHO/IA
KCILIYaTALIUH, OCBOUTD U BBIBECTU HA IIPUTOK
Kbl IIPOAYKTUBHBIN MHTEPBAJI 11O OTAEIBHOCTHA
1 COBMECTHO.

JlaHnHasg TEXHOJIOIUA OCHOBAHA HA IIPMMEHEHNUHU
MHOI'OPAa30BbIX YIIpasiseMblx MyQT I'PIT. I
nposeaenus I'PIT npumeHseTca CreruaabHbIN
KJIIOY JIJISL OTKPBITU S /3aKpbITUs NOPTOB I'PT1. PaboTa
c nopramu I'PIT nposoguTcsa npu nomomu 'HKT,
npu 3ToM ntogbeM THKT niepes Kak/108 onepaliueit
I'PIT ne Tpebyerca. I'PTI MOXeT MPOBOAUTHCSA IO
ManoMy 3aTpybHomy npoctpanctsy FTHKT — HKT.
JONONHUTENIBPHBIM IIPEUMYILECTBOM JAHHOM
TEXHOJIOTUHU SBJISETCS BO3MOXHOCTD JOOABIATH
craguu I'PIT K yKe yCTaHOBJIEHHOM CUCTEME IPU
IIOMOIIIY IPOBEAECHUA T'UPONECKOCTPYNHOM
nepgopanuu.

IIprHKMMAs BO BHUMAHUE CJIOKHBIC
reoJIOr'MYEeCKUe yeaoBus Meccosaxckoro HI'KM
C BA3KOU HE(TBHIO, 3AJICTAIONICH B IIECYAHBIX
C/1A60KOHCOINAMPOBAHHBIX KOJJIEKTOPAX HA
HEOOJIBIINX MTYOMHAX NIPHU HU3KUX TEMIIEPATYPAX,
IOCTABJIEHHBIC 32/1a4U TPEOOBAJIU HEOPJUHAPHBIX
pemenuil. [Ipumenenue F'HKT n03BOMNIIO HE TOIBKO
3P PEKTUBHO UCIIOIB30BATh XUMUYECKUE METObI
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TexHonorua nposegeHus MIPr1
no manomy 3aTpy0Oy BkntoyaeT
YCTaHOBKY CABUXHbIX MyPT
pPaBHOMPOXOAHOro AnamMeTpa.

The technology of multistage
fracturing through the annular
space between CT and tubing
includes installation of full-bore
sliding sleeves.

poorly consolidated reservoirs
at small depths with low
temperature.

Today, the oil industry
development has to deal
with the increasing volume
of so-called hard-to-recover
reserves, which were previously
considered unprofitable.

The experience gained in
Messoyakha oil and gas
condensate field is probably the
most extensive in Russia in terms of testing various
systems and completion strategies for horizontal
wells with multistage fracturing operations in poorly
consolidated sandstone reservoirs with viscous oil at
shallow depths with low temperatures. Operations
performed and lessons learnt can be used for
simulation and evaluation of similar hard-to-recover
reserves.

The report described the following: features
of poorly consolidated terrigenous reservoirs,
sand control methods, the chemical method of
coiled tubing sand control based on artificial rock
strengthening with different binders (mainly
polymeric type).

The report was focused on multistage fracturing
technology with closable filters that addresses
multiple tasks: fracturing, sand control and successful
cut-off of possible water/gas breakthrough interval.
Multistage fracturing is planned to be carried out
using ball-free technology with coiled tubing while
sand control is achieved using full-bore closable
filters. The advantage of this approach is the ability
to control fracturing sleeves and filters without
additional runs.

Closable CT-controlled full-bore sleeves allow to
carry out selective fracturing in both new wells and
wells after a certain production period. It can also be
used for stimulation of each interval individually and
simultaneous stimulation of several intervals.

This technology is based on the application of
multi-use controlled fracturing sleeves. Hydraulic
fracturing is carried out using a special key to open/
close fracturing ports. Fracturing is performed using
coiled tubing with no need to pull coiled tubing string
out of hole before each fracturing stage. Fracturing
fluid can be pumped through the small annular
space between tubing and coiled tubing. Additional
advantage of this technology is the ability to add
fracturing stages to the already installed assembly by
means of sand-jet perforation.

Taking into account complex geology of the
Messoyakha oil and gas condensate field with viscous
oil in poorly consolidated sandstone reservoirs at
shallow depths and low temperatures, the tasks
required unconventional solutions. The use of coiled
tubing allowed to effectively apply chemical methods
of sand control and produce multistage fracturing.

The experience gained shows the potential of
modern technologies, where the use of coiled
tubing enables meeting high requirements and also



OGOPBOBI C IIECKONPOSIBICHUEM, HO U IPOU3BECTU
MTIPIL

I1OJIy4EHHBIH ONBIT NOKA3bIBAET BO3MOXHOCTU
COBPEMEHHBIX TEXHOJIOTHH, TTI€ IPUMEHEHNE
I'HKT no3BOISAET HE TOJIBKO COOTBETCTBOBATD
BBICOKHUM TPEOOBAHUSAM, HO U PACIIUPATD IPAHULIBI
npumMmeHeHus. Tak, ucnonbzosanue 'HKT nozsonuno
npoussectTu MI'PIT Ha cieniMaIn3upOBAHHON
KOMOMHHUPOBAHHON KOMIIOHOBKE 3aKAHYUBAHUS C
33aKPBIBAEMBIMU (PUIBTPAMU U My(pTamMmu MI'PIT.

Hpexk AasLiarapees, IJIABHbIN HWHXXECHED
OOO «TarpaC-PemCepsuc» [Ipeanpusatus
«AKTIOGMHCKPeMCepBHC», PACCKA32JI O CIOCO0e
YHPABIAE€MOI'O MHOTOCTAJUHHOI'O
KHCIOTHOTIO I'PII B OC/IOKHEHHBIX I'€0JIOT'0-
TEXHHUYIECKHX YCIOBHAX.

BbIpaboTKa 3a1aCOB KAPOOHATHBIX KOJJIEKTOPOB,
KaK IPABUJIO, OCJIOKHEHA OIIU30CTHIO BOJOHOCHBIX
MJIACTOB, BEPTUKAJIBHOU TPEIIUHOBATOCTBIO,
BBICOKOH BSI3KOCTBIO HE(PTH, BBICOKOM 30HAJIbHON
HEOAHOPOAHOCTBIO 3AJIEKEN ¥ BO3MOKHOCTDBIO
IIPOPBIBA I'A30B0M MANKHU. CyIeCTBYIOIEE
MHOKECTBO TEXHOJIOTHUH IPOBEICHUA
MHOT'OCTAANUNHBIX KMCIOTHBIX I'PIT B yC10BHAX
TarapcTana He HAXOAWUT IPUMEHEHU 110 IPUYUHE
CBOEM BBICOKOU CTOMMOCTH, HE 06€CTIeYUBAIOINIEH
JOCTATOYHBIX IEOUTOB CKBAXKUH B TEUEHUE
MPOJOJIKUTEIBHOTI'O BDEMEHHU.

Jnsg noselmenus agpdexkruHocTu ['TM
Ha KAPOOHATHBIX OTIOXKEHHUAX COBMECTHO C
34KA434YMKOM ObLJId PA3PA00TAHA U B HACTOSIIEE
BPEMs BHEIPAETCA TEXHOIOr U nposegenms MKI'PIT
c ucrnonbzosanuem 'HKT, npokanbIBaomero
nep@opaTopa U 4auIeYHOI'o ITaKEPA COOCTBEHHOMN
pa3paboTky KoMItaHuu «TarpaC-PemCepBuc».

INepen HavyaaoM paboT IPOMU3BOANUTCA IMIPUBA3KA
I'HKT k pa3peay no I'K. lanee criyckaeTcs
KOMITOHOBKA B 33/IAHHBII UHTEPBAJI /I
NPOKAJIBIBAHUA, PA3MbIBA KABEPH M 3aKAYKU
KHUCJIOTBI BO BCKPBITBIN HHTEPBAJ

expanding the scope
of application. Thus,
the use of coiled
tubing allowed to
perform multistage
fracturing with special
combined completion
assembly with closable
filters and fracturing
sleeves.

Irek Edilgireey,
Chief Engineer at
Tagras-RemService
LLC in Aktyubinsk-
RemService,
presented a report
on the Method
Of Controlled
Multistage Acid Hydraulic Fracturing under
Complicated Geological and Technical
Conditions.

Production from carbonate reservoirs is
usually complicated by the proximity of aquifers,
vertical fractures, high oil viscosity, high zonal
heterogeneity of deposits and the possibility of gas
cap breakthrough. The existing set of technologies for
multistage acid hydraulic fracturing in Tatarstan is not
used because of its high cost, resulting in insufficient
flow rates for a long time.

In order to increase the efficiency of enhanced
oil recovery operations in carbonate reservoirs,
Tagras-RemService developed and introduced the
technology of multistage fracturing using coiled
tubing, puncture perforator and cup packer. This
technology has been developed jointly with the
Customer.

Before starting the work, the logging data is studied.
Then the bottomhole assembly is run at target depth
for punching, cavity wash-out and pumping acid

into the interval through

PROSPECTS

MHHa Caxmnosa
Inna Sakhipova

10 MEXTPYOHOMY ITPOCTPAHCTERY. «Onn SHepAXXM» BbIBOAUT Ha PbIHOK the space between tubing
KIPIT kas/108 nocieyiometi 3ou61  PaBHOMpoxogHyto cuctemy MIPT1 and coiled tubing. Each
MIPOBOJAUTCS Ty TEM IIPOKATBIBAHHU Ha NMpoKa4nBa€MbIX PaCTBOPUMbIX subsequent zone is treated
HAMEUYEHHOT'O HHTEPBAJIA, npooOkax. OHa npeacTaBnsieT cobow by punching the target
repeMeIeHu s KOMIIOHOBKY HIKE MOMHOMPOXOAHYIO CUCTEMY oe3 interval, moving the

30HBI BCKPBITHSA U NOCJIEAYIONIEH BHYTPEHHMX cy>|<eHvu7|, He Tpe6y|ou.|,yto assembly below and then

3aKAYKH KHCJIOTHI.

VHUKAJIbHOH OCOOEHHOCTBIO
TAHHOU TEXHOJIOTHUHU SIBJISICTCS
BO3MOKHOCTD OTCJICKUBAHUST
3aKOJIOHHOI'O COOOIIECHUST MEX/TY

npumeHeHus NHKT ansa nepsmnyHoro
'PI1, a ee NONHOCTLIO pacTBOPUMbIE
KNOY-NpoOKK He TpebytoT
HOpMarnm3auum XBOCTOBMKa Nocne

pumping acid.

A unique feature of this
technology is the ability
to track the annular
filtration between the

MOPTAMU KaK IIEPEJ] IIPOLIECCOM, TAK nposeseHus MPT1. ports both before and
U B IIpoLieCcce 0OpaboTKHU, BHOCUTD Qil Energy launches full-bore du.ring treatmen.t, make
KOPPEKTUPOBKM HENIOCPEJCTBEHHO technol ogy for multista ge fractu ring adjustments during

B riporecce I'PIT u onipefenats
OIITUMAJIBHOE PACCTOAHUE MEXKY
MOPTAMU JIJI5 KAXK/JIOTO OO'BEKTA
pPa3paboTKU.

PaboThl IPOBECHBI HA

with pump-down dissolvable plugs.
This full-bore system without internal
restrictions does not require the use of
coiled tubing for primary fracturing.

hydraulic fracturing and
determine the optimal
distance between the ports
for each reservoir.

The operations were

OIMHHAIIATH CKBAKUHAX. JlaHHAS Fully 50|L_|b|e _key-plugs don't require carried out in eleven wells.
TEXHOJIOTHS IEPEBE/IEHA B PA3PsI/] perforr_nlng liner cleanout after This technology has been
MIPOMBIIIJIEHHON 3KCILIyATALH. fractu ring. patented and reclassified
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Ha Hee o(pOpMIIEH NATEHT.

C 1okaa10M «ONNTUMHA3AITA S
KOHCTPYKITMHU 3aKaHYHUBAHHUSA CKBAKHH HA
MECTOPOKJIAECHUAX C HETPATUITHOHHBIMH
3amacaM¥ C IOMOII[BIO ITHPOKOMACHITAGHOTO
IIPHMEHEHHU A YUCICHHBIX METOJOB> BEICTYIINII
dasua Korpesr, npeacrasinasmunii GE company.

Ha Tekynui MOMEHT HETPAJUITUOHHBIE
32MACHI BHOCAT 3HAYHUTEIbHBIN BKJIA/T B OO
06beM 106bIYY HEMTHU U ra3a. Joobrda Ha
MECTOPOXK/ICHHUSAX C HETPAJUITUMOHHBIMHU 3A1TACAMHU
OCTA€TCSI PEHTAOETIBHON B PA3JIMYHBIX IIEHOBBIX
CErMEHTAX, IIOCKOJIBKY METO/IBI IIPEABAPUTEIBHONU
O6PabOTKH MJIACTA MOI'YT OBITh 4TAIITUPOBAHBI K
U3MEHSIONUMCS PPIHOYHBIM YCJIOBUSM, KOTOPBIE
ONPEAETSIOT 3ATPATHI HA 3aKAHYHUBAHUE U I[ICHY
H4 YITIEBOJOPO/Ibl. AHAJIOTUYHAS CUTYALIS
HA6JIIO/IAETCSI B CETMEHTE BHYTPUCKBAXKUHHBIX
PaboT B JOOBIBAIONIUX CKBAXKUHAX. MeTO/bI
O6PabOTKH IJIACTA TO3BOJIAIOT CTUMYJIMPOBATD
JIOOBIYUY YIVIEBOJOPO/OB U YBEJIUYUTD IJIONA/1b
JPEHUPOBAHUA CKBAXXHH. Ha TEKyIHUIT MOMEHT
OCHOBHBIM METOJOM OOPA6OTKHU MJ1ACTA SABJISIETCS
TUJIPOPA3PHIB IVIACT4A, B PAMKAX KOTOPOTO
B CKBAXKMHE CO3/IAE€TCSI HECKOJIBKO CTAUI
BBICOKOIIPOBOJSAIIUX TPEIIUH, B KOTOPBIE 32TEM IO/
BBICOKHMM /IABJICHHEM 3aKAYUBAECTCS JKUIKOCTD (KaK
IPABUJIO, BOJA), KOTOPASl PACHIUPSIET TPEIIUHBI,
HOBBIIIAS TAKUM OOPA30M IPOHUIAEMOCTD IJIACTA
U 1€OUT CKBAKHUHBL VICTOPUYECKU CJIOKUIIOCH
TaK, YTO KOMM4eCcTBO craaun I'PIT u kimacrepos Ha
CTAJUIO ONIPENEISAETCS TNOO UCXO/IS U3 JIJIMHBI
TOPU3OHTAJIBHOI'O YYACTKA CKBAXKUHBI (HAIIpUMED,
60 nn 120 m), 1160 UCXO/SI U3 HAKOIIJIEHHOTO
ONBITA HA 3TOM MECTOPOXK/CHNHY NI Ha
MECTOPOXKIEHUHU C IIOXOXHUMHU YCIOBUSIMH, JTUOO

HUCXO/ISI U3 IPYI'UX HHBECTUITNOHHBIX COOOPAKEHUH.

C Te4eHUEM BPEMEHU HAMECTU/IACh YCTOMYNBASI
TEH/ICHITUS K COKPAIICHUIO PACCTOSIHUS MEXY
CTAZUSIMH U KJIACTEPAMHU C 11€JIbIO [IOBBIIICHUS
YPOBHS 10ObIYH. OJJHAKO PA3YMHO IPEAIIOIOXKUTD,
YTO HACTYIUT TAKOH MOMEHT, TIOCJIE KOTOPOT'O
nob6asyieHue enie ogHou cTaauu I'PIT

to the category of
commercial operations.
David Cotrell, a GE
company representative,
made a presentation
on “Well Completion
Optimization in
Unconventional
Fields with a Large-
scale Application of
Numerical Methods”.
In the current state of
the oil and gas industry,
unconventional resources
are a significant source
of the total production
output. Unconventional
wells remain profitable
at various price points, because initial stimulation
treatments can be tailored to changing market
conditions, reflecting completion costs and
(estimated) hydrocarbon prices. The same holds
true for re-stimulation of already producing wells.
Stimulation treatment “opens” up the subsurface to
ultimately allow for better drainage of the reservoir
hydrocarbons. The primary stimulation treatment
currently in use is hydraulic fracturing, in which the
wellbore is broken up into multiple stages, and highly
pressurized fluid (oftentimes water) is pumped into
each stage of the wellbore. This causes fractures
to propagate away from the wellbore, which in
turn enhances the local reservoir permeability and
allows for economical production. Historically, the
number of stages, and clusters per stage, for hydraulic
stimulation has been based on wellbore horizontal
length (e.g., 200 ft or 400 ft), or much valued previous
experience in the same or similar area, as well as
other investment considerations. Over time, a strong
tendency has developed to place stages and clusters
closer together to improve production. However,
it is reasonable to assume that there will be a point
beyond which adding another stage becomes more
expensive than what is gained by

Erop MuxanunubiH
Egor Mikhalitsyn

MIOBJIEYET 3aTPATHI, [IPEBBIIIAIONINE
YPOBEHD JOXO/IOB, IOTY4YEHHBIX

32 CYET yBEJIMYCHUS KOJTUYECTBA
cTaaui (T. €. orepanus 1o
TOOABJIEHUIO CTAJIUHU CTAHET MEHEEe
NIPUOBLIBHOM, B 3aBUCUMOCTH OT
CPOKOB OKYIIA€MOCTH). B Takom
CJIy4de BO3HUKAET KJIACCUYECKad
32/1a4a OIITUMU3AIIUH, KOTOPast
pemaercs meTogamu Monre-Kapiio.
Pe3ynbpTaThl pacyeTOB ITOKA3bIBAIOT,
YTO ONTHUMAJIbHBIE METO/BI
06pabOTKHU IJIACTA JEMOHCTPHUPYIOT
XOPOIIIHNE NOKA3ATEIN IJIsI MHOTUX
LIEJIEBBIX (DYHKIIMIH, CBA3AHHBIX

c npoueccom I'PIT (Hmampumep,
JUIMHA U BBICOTA TPEIUH). TeM He
MEHEE PE3YNbTATHI TO3BOJIAIOT
CJIEJIATD BBIBOJ], UTO LIEJIEBBIE

Ha Tepputopumn P® n gpyrux
cTpaH CHI B HacTosiLee
Bpems paboTaeT bonee

500 eguHUL, HedTEerazoBoro
obopynoBaHus
npowussoacTea [pynnebl

®dn, bonee 160 eanHUL, U3
KOTOpbIX — 0bopyaoBaHMe
ons I'Prl.

More than 500 units of oil and
gas equipment manufactured
by FID Group are currently
operating in Russian
Federation and other CIS
countries, more than 160 of
which are related to hydraulic
fracturing equipment.

22 Ne4 (070) Jexkabpnr/December 2019

increased production revenue from
the greater stage count (i.e., less
profitable depending on the time of
investment). This scenario frames a
classic optimization problem which
is solved using Monte Carlo methods.
Results show that optimal stimulation
treatment configurations are robust
for many objective functions related
to the fracturing process (€.g.,
propped length and propped height).
However, it is found that objective
functions related to production,
production revenue, and profit

often provide different optimum
treatment configurations, and that
those optima shift with respect to
the considered timeframe. Because
business decisions will ultimately be



(PYHKILIUH, CBSI3AHHBIE C JOOBIYEHN YITIEBOJOPOMOB,
JIOXOJAMU OT JOOBIYU U IPUOBLIBIO, 3a4ACTYIO
OIIPENETSIIOT PA3TUYHBIE ONITUMAJIBHBIE METO/IbI
006pabOTKHU 1 YTO NOAOOP ONTUMAIBHOI'O METO/A
33aBHUCHUT OT 32/JaHHBIX BDEMEHHBIX IIPOMEXKYTKOB.
[TOCKOJIBKY B KOHEYHOM CYETE IPUHATUE PEIICHUN
OCHOBBIBAETCS HA MOJIOKHUTETIBHOM OIThITE
HOJIY4YEHUSI IPUOBLIIN B TEUCHUE ONIPEICICHHOTO
EPHO/A BDEMEHU, IPEJIATACTCA UCOIb30BATH
HOAXOJSAIYIO LIEJEBYIO (PYHKIIHIO B COYETAHUU C
OITMCAHHBIM B CTATh€ KOMIIJIEKCHBIM TTO/IX0O/IOM K
MOJEJITNPOBAHUIO.

YcnenmrHbIM ONIBITOM IIPOBEIECHHU ST
nmosTOopHOro MI'PII Ha KOHOHMHCKOM
MECTOPOXKIECHHH [10/c/INI1aCh MHHA
CaxumnosBa, HadaapHUK oTaesa ITITP u I'TM AO
«HK «Konpanedtb», <HK «PocHeTh». B KauecTBe
HOAPSIYNKA BBICTYIIAJIa KOMITaHU «[IlmioMbepike».

KOHJMHCKOE MECTOPOKIKEHHUE OBIIO OTKPBITO B

1997 rony. He(pTEHOCHBIMU ABJIAIOTCA TEPPUTEHHBIE

KOJIJIEKTOPHI C TPOHHUIIAEMOCTBIO He 6otee 2 M/,
Texnonorus nposeaenus MI'PIT no majiomy
3aTPy6y BKIIOYAET YCTAHOBKY CIBHIKHBIX
MY(T PaBHOIIPOXOJHOI'O JUaMeTPa. MydThI
axkTusupytoTca 'HKT ¢ nocneayonien 3aKaykoi
BOJIBI IIO MAJIOMY 3aTPyOy. 'ngpasinueckn
AKTUBUPYEMBIN KJTIOY-TOJIKATEIb AKTUBUPYETCS
MOTOKOM KUJKOCTU. KpeCcTOBHHA C IPOTEKTOPOM
MO3BOJIAET OJHOBPEMEHHO OCYIIECTBIATD MOHTAXK
komruiekca F'HKT u I'PIT. Bce onepanyu 1o Majiomy
32TPyOHOMY IIPOCTPAHCTBY IPOBOJATCS O€3
noabema 'HKT.

based on profit decisions
over a given time span,

it is proposed to utilize
the appropriate objective
function together with
an integrated modeling
approach such as
presented in the paper.

Inna Sakhipova, Head
of the Department of
Preventive Maintenance
and Production
Enhancement at
Kondaneft JSC, Rosneft,
presented the report
Successful Experience
of Multistage Re-
fracturing at
the Kondinskoye Field. The contractor was
Schlumberger.

The Kondinskoye field was discovered in 1997. Oil-
bearing formations are represented by terrigenous
reservoirs with permeability not exceeding 2 mD.

The technology of multistage fracturing through
the annular space between CT and tubing includes
installation of full-bore sliding sleeves. The sleeves
are activated by the coiled tubing and then the fluid
is pumped through the annular space between CT
and tubing. A hydraulically actuated shifting tool is
activated by a fluid flow. Wellhead cross tee provides
simultaneous installation of the coiled tubing and

hydraulic fracturing system. All

PROSPECTS

¥ -__.f"
CeeTnaHa NaBnoga
Svetlana Pavlova

B 060pynoBaHUY 32/ICHCTBOBAHA Cepsuc «duamalu- operations are carried out without

THUIIOBAs KOMIIOHOBKA 3aKAHYUBAHUSA C
PaBHONIPOXOAHBIMU My TaMU «[IpeMuyM
OpPT», KJIIOY-TOJIKATENDb Harrier,
MHOI'OPAa30BbIH nakep Jackal (ONIIMOHHO).
Baxxno nnpaBuibHO IPOBECTH NIEPET,

OHnavH» nosBUNICA ABa
roga Hasapg u c Tex nop

aKTUBHO MCMONb3yeTcs

W pa3BMBaETCS.

pulling the coiled tubing to the
surface.

The equipment includes a
standard completion assembly
with "Premium port" full-bore

I'PIT noArOTOBUTENBHBIE PAOOTHL: The Fidmash-Online sleeves, Harrier shifting tool, and a
raGJIOHUPOBAHUE U OYUCTKY OT IIJIAMA CTBOMIA  garyice Was presented multi-use packer Jackal (optional).
CKBa’KHHBL It is important to carry out all

Ha nepsom aTane 6pl1u NIPOBELEHBI PA60THI
HA CKBAXKMHAX C 3AKOHYEHHBIM OypEHUEM, A HA
BTOPOM — Ha CKBAXMHAX YK€ IEUCTBYIOIIETO
¢dona. Ha BTOpOM 3Talle peannusanuu
NpoeKTa 1A nposegeHus MI'PIT 66111 BBIOpAHBI
JBE CKBA>KUHBDL ITepBas Obl1a IPOCTUMYIUPOBAHA
I10 KJIACCUYECKOU cxeMme. 17151 BTOPOM CKBAKUHBI
JULSL IOBTOPHOM CTUMYJISIIIMU OblyId BBIOpAaHA
TexHoorusa HiWwAY.

Ha nmepBoM 3Ta1e NpuMEHEHH TEXHOJIOTUHU ObLIa
YCHEUIHO peann3oBaHa 3akauxa MI'PII 1o majsiomy
3aTpy6y 6€3 nogbema 'HKT HAa TOBEPXHOCTB.
CKBa)XHMHA BBEJCHA B 9KCILIyaTanuio Kak 'TM BHC
C 3AITYCKHBIMH ITAPAMETPAMHM BBIIIE PACYETHDIX.
CpenHee Bpems paboT HA OJUH IIOPT COCTABUIIO
32 yaca. YBeJIUYEHUE OOIIETO IPUTOKA COCTABUIIO
549 npu CONOCTABUMBIX BEJTUYNHAX JENIPECCHU.

Ha BTOpOM 3Tame NIpUMEHEHUS TEXHOIOTUHU ObLI
NpoBeJcH NOBTOPHbIN MI'PIT 1 mogTBEpKACHA €ro
3(PPEKTUBHOCTD. YBEINUEHHE OOIIETO IPUTOKA
COCTaBHJIO 73%, 10 HE(TU — 48%. }

two years ago and has
been actively used and
developed ever since.

required preparations before the
hydraulic fracturing operation:
drift run and wellbore cleanout.

At the first stage of the project,
operations were carried out in newly drilled wells,
and at the second stage — in producing wells. At the
second stage of the project, two wells were selected
for multistage fracturing. The first well was treated
according to a standard program. Re-stimulation of
the second well was decided to carry out with the
HiWAY technology.

At the first stage of technology application the
fracturing fluid was successfully pumped through
the CT/tubing space without pulling the coiled
tubing to the surface. The well was commissioned as
a new well with launch parameters higher than the
calculated ones. The average operation time per port
was 32 hours. The total rate increased by 54% with a
comparable pressure drawdown value.

At the second stage of technology application,
multistage re-fracturing was carried out with a further }
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OCHOBHBIE IPEUMYIIIECTBA TEXHOJIOTUU:

* OTCYTCTBHUE CEIEII IO 11ap;

* HE HYKHO pa306ypPUBAHHUE;

* COKpAIIAETCs BPEMS IO/ BBOJL CKBAKUHBI B
AKCIUIYaTALIHIO;

* HET OIPAHUYEHUI IO JATBHEUIIUM PaboTaM, B
YACTHOCTH, 110 U30JISILIUH OTACIbHBIX 30H, OI13 1
rnnosropHomy MI'PIT;

* TEXHOJIOTUSI MOXKET OBITh UCIOJIb30BAHA KAK B
LIEMEHTUPOBAHHOM, TaK U B HEIIEMEHTUPOBAHHOM
XBOCTOBUKE;

* 110 30 craguit Ha ogHy CIIO; yuCIo cTaguil He
OT'PAHUYEHO.

MapTtuH PamiaHc, CTapmuii COBETHUK OTAEA
I'PIT 1 ocBO€eHMA CKBaXUH, BP Poccus, BbICTyIINI
C 1OKJI20M «TOPHU30HTAIBHBIE CKBAKHHBI
c mHOTrOCTAmTUHHBIM 'PII, COCTOSHU I
HAIIPAKECHHA H BIUAHHE HA OIIEPAITUH C
npumenenuneM 'HKT». [Jok1a4yuK pacckasal,
KaKHe (PU3NYECKUE CUIBI BBI3BIBAIOT ONIPEEIEHHBIE
BH/IbI HATIPSPKEHUH, KAKHE MTPO6JIEMBI C OOCAJHBIMHU
KOJIOHHAMH GBI OTMEYEHDI B PA3JIMYHBIX
reorpau4eCKUX PETHOHAX. BpIN TOAPOOGHO
OOBACHEHBI TPUYUHEBL, IPUBOJAIINAE K Ae(POPMALIH
006CaIHOM KOJIOHHBL. OCHOBHAS YACThb JOKIA1a
ObLJIA TIOCBALICHA TOMY, KaK Jle(popMariuu 06Ca HOM
KOJIOHHBI BJIMAIOT HA XOJI KOHKPETHBIX PabOoT C
npuMmeHenrueMm F'HKT (06muit JOCTYI K CKBAKHUHE,
nepdopauoOHHbIE padoThl, ppesepoBka 'HKT,
dppe3epoBKa NPOOKH) U KAKUE MEPHI CJIETYET
COOIOAATH, YTOOBI MUHUMU3UPOBATh TPYAHOCTU.

«OTEe4eCTBEHHAA PABHOIIPOXOJHAA CHCTEMA
MTI'PII Ha IPOKAYHBAEMBIX PACTBOPHMBIX
KJIIOY-IIPOOKax. O030p TEXHOJIOTHH U
IIPOBEXEHHBIX HCIIBITAHHM> — TAK HA3bIBAJICA
Joknag Eropa MUXaIHIBIHA, TVPEKTOPA 110
passuTHIO 6M3HECA OO0 «OUI DHEPIK .

I''maBHOE MPEUMYIIECTBO KOMITAHUH —
HCIIOJIb30BAHUE PACTBOPHUMBIX CIIABOB, U3 KOTOPBIX
CO3AI0TCA MTHHOBAILIMOHHbBIE U3/eaus: mapbl MI'PIT,
IPOOKH, CE€1a U T. J1. «ONJI DHEPKH» BBIBOJUT
Ha PBIHOK PABHOIIPOXOAHYIO cuctemy MI'PIT Ha
IIPOKAYMBAEMBIX PACTBOPUMBIX IPOOKAX. OHA
MIPEACTABIAET COO0I ITOJTHOMPOXOJHYIO CUCTEMY
0€3 BHYTPEHHUX CYKCHUI, HE TPEOYIOIIYIO
npumeHeHus 'HKT aia nepsuyunoro I'PIT, a ee
IIOJIHOCTBIO PACTBOPHMBIE KJIIOY-TIPOOKU HE
TPEOYIOT HOPMAIU3AL MU XBOCTOBUKA ITOCJIE
nposegenus I'PIT

Cucrema ro3BoJIAET IIPOBOJAUTD HEOI'PAHUYEHHOE
KosnuecTBO cragun I'PIL [IpuMmenuMma ¢
LIEMEHTHUPYEMBIMU XBOCTOBUKAMU. 3AKPBIBAEMBIE
MY@TBI MHOTOPA30BOT'O JENUCTBUSA JAIOT
BO3MOXXHOCTB OTCEYCHHUS OOBOJHUBIIUXCS CTAUN
IIPpU NPOBEJACHUM TOBTOPHBIX ['PIL

Csertnana IIaBiaosa, sxcriepr 1o I'PIT kommanuun
JIInoMb6€epsKe», PACCKA3a71a O BA3KOH CIUKBOJIE
— HOBOH AJIBPTEPHATHBHOM KHAKOCTH I'PIT
JJIA TPAJUITMOHHBIX KOJJIEKTOPOB, KOTOPYIO
KOMIIAHMS YK€ YCIEHTHO IPUMEHSIET.

Bsi3kasi CIMKBO/IA TO3UITMOHUPYETCS B KAYECTBE
AJIBTEPHATUBBI CTAH/IAPTHOH MHOI'OKOMIIOHEHTHOM
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[MaBen JlakTnoHoB
Pavel Laktionov

EBreHnin boHoapeHko
Evgeny Bondarenko

confirmation of its
efficiency. The total rate
increased by 73%, oil
rate increased by 48%.

Main advantages of
the technology:
¢ No ball seats;

* No need to mill-out;

¢ Reduction of well
commissioning time;

* No restrictions for
further operations, in
particular, for zonal

isolation,

bottomhole treatment,

multistage re-fracturing;

¢ The technology

can be used in both
cemented and uncemented liners;

» Up to 30 stages in one run; the number of stages is
not limited.

The report “Horizontal Wells with Hydraulic
Fracturing Operations, Stress State and
the Impact this is having on Coiled Tubing
Operations” was presented by Martin Rylance,

Sr. Advisor, Fracturing and Stimulation Department,
BP Russia The speaker described the physical forces
that cause certain types of stress and challenges with
casing in different regions. The reasons leading to
casing deformation were explained in detail. The
main part of the report was focused on how casing
deformations affect specific CT operations (cleanout,
perforation, coiled tubing milling, plug milling)

and what measures should be taken to minimize
complications.

“Russian Full-bore Technology for Multistage
Fracturing with Dissolvable Key-plugs.
Technology Outlook and Testing Review” — this
report was presented by Egor Mikhalitsyn, Business
Development Director at Oil Energy LLC.

The greatest strength of the company is the use of
soluble alloys, from which innovative products are
created: balls for multistage fracturing, plugs, ball
seats, etc. Oil Energy launches full-bore technology
for multistage fracturing
with pump-down
dissolvable plugs. This
full-bore system without
internal restrictions
does not require the
use of coiled tubing for
primary fracturing. Fully
soluble key-plugs don't
require performing
liner cleanout after
fracturing.

The system allows for
an unlimited number
of hydraulic fracturing
stages. Can be used
cemented liner. Closable
multi-use sleeves make




BSI3KOM CHIUTOU XKUAKOCTU (MUHUMYM 400 cIl npu

100 ¢ 1), Tak Ha3bIBAEMOM CUOUPCKOM.

Baskasa cnuksopa (HiVisFR, HVFR) — HU3KOBsI3Kas
JKUJKOCTb Ha OCHOBE CHHTETHYECKOI'O IIOJIMMEPA.
[Tosry4yniia MUPOKOE pacnpocTpaHeHue B CeBEpHON
AMepuKe 14 CJIAHLEBBIX PE3EPBYAPOB, OJHAKO
MUPOBOU OIBIT AJI [IECYAHUKOB OTCYTCTBOBAJ U3-
33 3HAYUTEJbHBIX PA3JIUYUI MEXAY IPOBEJICHUEM
I'PIT Ha cnaHIax v niecyaHukKax. CymecTBOBaIa
HEOOXOIHUMOCTD aJJAIITAIIUHN BA3KOU CIMKBO/IBL,

4 3HAYUT, TPEOOBAJICSI KOMILIEKC JIAOOPATOPHBIX

UCHBITAHUH, KOTOPBIH ObLI YCIIENTHO OCYIIECTBIEH. B

YACTHOCTH, OBLIIU IPOTECTUPOBAHBI PEOJIOIHYECKUE

CBOMCTBA U IIECKOHECYIIASl CTIOCOOHOCTD )KUJIKOCTH,

4 TAK>KE OIIpeJeIeHa OCTATOYHAA IPOBOAUMOCTD

MPOMNMNAHTHON YITAKOBKHU, UCCJIETOBAHO BIUSHUE

JKHUJIKOCTH HA IPOHULIAEMOCTD IOPO/IBL, BIUAHUE

IJ1ACTOBOM BOJABI HA CHUKEHHE BA3KOCTH CJIMKBOJDI,

BJIUSTHUE OKHUCIUTEIBHBIX AECTPYKTOPOB. BBLIO

ONPENENIEHO, YTO OTCYTCTBYET HEOOXOAUMOCTD

UCIIOJIb30BAHUSA JECTPYKTOPOB C BA3KOM CJIMKBOIOM,

4 IIOCJIE UCMTONIB30BAHUA OHA HE OOPA3YET OCA/IKOB.
[ToneBpie UCTIBITAHUS BA3KOH CIMKBO/IBI B POCcHu

IIOKA3aJIH, Y4TO:

* C BBICOKOHY OIIE€PALIMOHHOX YCIIEITHOCTBIO
nposegeHo 17 onepauuii I'PIT Ha TEpPUTEHHBIX
KOJUIEKTOPAX HA MECTOPOXIAECHUAX 3AI14JHOMN
Cubupu;

* BA3Kasd CJIMKBOJA IPUMEHSIACH KAK B KOMOUHAITUN

CO CHIMTOM I'yapOBOM KHUJAKOCTBIO, TAK U B KAUECTBE

€IMHCTBEHHOM KUJKOCTU I'NPOPA3PHIBA;

pPa60oThI ObLIN IIPOBEJIEHBI C pacxoioM 3,0—4,5 M3/

MHH IPH BA3KOCTU KUJKOCTU IPUOIU3UTEIBHO

30 cITopu 511 ¢!, B TOM YUCJIE C BLICOKUM

rouHaxeMm (100 TonH) nporrmanTta 20/40 u 16/20;

* BA3KAsA CJIMKBO/JA IPOAEMOHCTPHUPOBAIA
CPaBHHMYIO CO CHIUTBIMU I'YAPOBBIMU
JKUJKOCTAMU 3(P(PEKTUBHOCTD U XOPOLIYIO
CIIOCOOHOCTBD K IEPEHOCY MPONITAHTA;

* cepus IPOBEJEHHBIX ONBITHO-TTPOMBIIIJIEHHBIX
paboT NOKA3aJ1a TEXHUYECKYIO U
TEXHOJIOTUYECKYIO IIEIECOOOPA3ZHOCTD
JAJIbHEUIIET'O UCIIO/Ib30BAHU S BA3KOU CJIMKBOJbI
JUISL TPAJUIIMOHHBIX TEPPUTEHHBIX KOJJIEKTOPOB.
Kommepueckuu gupexrop I'pynner GH/] ITaBesx

JIaKTHOHOB C(POPMYIHNPOBATI COBPEMEHHBIE

BBI30BHI I'PII. bolia npeacTaBicHa KpaTKas

nH(pOpMALHA 06 UCTOPUU U OCHOBHBIX

HAaNpPaBJIEHUAX JeaTenbHOCTH ['pynnel PU/I, 06

OMBITE CO3/IaHU O60PYAOBAHUA. OTMEUYEHO, YTO HA

Teppuropuun PO u gpyrux crpan CHI B HacTosA1€ee

BpeMs paboraet 6osee 500 enuHNI He(PTEra30BOTIO

ob60pynoBaHud NpoussoacTsa I'pynnst PH/I, 60m1ee

160 equHUI] U3 KOTOPBIX — 060pyaoBaHue /15t TPIL.
B kayecTBE COBPEMEHHBIX BBI30BOB, CTOAINX

nepes NPOU3BOAUTENAMU O060pyAOBaHMUA Aya I'PII,

OBLIIN BBIJICJIEHBI U ITOAPOOHO MPOAHATIU3UPOBAHBI

CIeAYIOIMC:

* JIOKQ/IM3ALMA IIPOMU3BOACTBA HA TEPPHUTOPUU
EADC;

¢ 00OpPYIOBAHUE JIJI51 BBICOKOPACXOAHOTO ['PIT

(16-24 m3/mun); }

Bamum Kyxapes
Vadim Kukharev

it possible to cut off
water-breakthrough
zones for re-fracturing.

Svetlana
Pavlova, hydraulic
fracturing expert
at Schlumberger,
presented the Viscous
Slick-water — a
New Alternative
Hydraulic
Fracturing Fluid
that has been
used successfully
in conventional
reservoirs.

Viscous slick-water
is presented as an
alternative to standard multi-component cross-
linked fluid (minimum 400 cP at 100 s') — so called
“Siberian” fluid.

Viscous slick-water (HiVisFR, HVFR) is a low-
viscosity synthetic polymer-based fluid. This fluid
has been widespread in North America for shale oil
reservoirs, but there has been no global experience
for sandstones due to a significant difference between
fracturing in shale and sandstones reservoirs. There
was a need to adapt viscous slick-water for sandstones.
This required a set of laboratory tests which were
successfully carried out. In particular, tests allowed
to determine rheological properties and sand-
bearing capacity of the fluid, residual conductivity
of proppant packing. Also, tests allowed to research
the influence of the fluid on the rock permeability,
the influence of formation water on the reduction of
slick-water viscosity and the influence of oxidative
breakers. It has been determined that there is no need
to use breakers with viscous slick-water, and it does
not form sediments.

Field testing of viscous slick-water in Russia have
shown that:

PROSPECTS

* 17 highly efficient
hydraulic fracturing
operations were
performed in
terrigenous reservoirs
in Western Siberia;
Viscous slick-water
* was used both in

; ﬂ combination with

“ - cross-linked guar

o~ fluid and as a single
fracturing fluid,

* The operations were
carried out with a
flow rate of 3.0-4.5
m?/min, fluid viscosity
of approximately
30 cPat 511 s,
including a high
tonnage

(100 tons) of }

[MaBen JemakuH
Pavel Demakin
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* BOCCTAHOBJICHHUE U MOJICPHUBAITH S

060pyIOBAHUS;

¢ 060PYIOBAHUE C HATPY3KOU HE H0Iee MECTH

TOHH Ha OCB;
e U(ppoBU3ALUA OOOPYAOBAHUS.

ChOpMYIUPOBAHHYIO B KAYECTBE BBI30BA B
nokiage ITasna JIAaKTUOHOBA TEMY «JIOKAIM3a1IMsa
IIPOU3BOACTBA HA TeppuTopunu EADC» PpOLOJIKUIN
BBICTYIUIEHUS 3AMECTHUTEIS TEHEPATIBHOI'O
aupexropa OAO «PUAT> EBrenusa BoHJapeHKO
«CnenrexHuka u3 Tarapcrana — crienuraccx
KAMA3/PHAT - HOCHTE/JIH CIELyCTAHOBOK
ays TPII u THKT. UMnopro3amMemieHue» u
PYKOBOAMTEJIA IIPOEKTA 10 BHEAPEHMIO [IM 185
I'pynnel «CuHapa» Ajrexkcess boskeHOBa
«TexHUYEeCKaA Npe3eHTanus guseas IM 185».

Bpemsa uundpbl

HJoxnan «CepBuc «@uamani-OHIANH»>:
Pa3BHUTHE H HOBBI€ BO3MOKHOCTH> O3BY4HJI
Bagum Kyxapes, 1upexkrop OO0 «PHIcepBUCH.

Cepsuc «Pugmani-OHIANH» DOIBUJICA 1BA
rojla Ha3aJ 1 C TeX IOP AKTUBHO UCIIOJIb3YETCA U

pasBuBaeTcs. CEpBUC OO6CCIICUNBACT:

* MOHUTOPHHT TAPAMETPOB OOOPYAOBAHUS U
TEXMPOLIECCA B PEXKUME PEAJIBHOI'O BPEMEHH;

* IOJTYYEHHUE CBEJICHUN O I'€0JIOKAIIUN
(MECTOMONOXKEHNH) O60PYIOBAHUS;

* IOCTYI K (parijIaM JJAHHBIX OOOPYJOBAHUS,

* CHHXPOHM3AIIHIO U XPAHEHUE JJAHHBIX;

* IOJYYEHHUE ONOBEIIEHUT O HEUCIIPABHOCTAX U

ABAPUHIHBIX COOOIECHHUTT;

* IPENOCTABIEHUE OTUYETOB.

PemaeT npoOaeMbI OTCYTCTBUSA
YAAJIEHHOTI'O KOHTPOJIA 34
PaboTON U COCTOSIHUEM
060PYIOBAHUSA; PYYHOT'O
KOIMPOBAHUSA U OTIIPABKUA
JAaHHBIX; JJINTEIBHOI'O
BPEMEHU IOJIYYEHHU JAHHBIX;
NOTEPHU AAHHBIX UJIN UX
NPEAHAMEPEHHOIO VAAJICHUS;
OPraHU3AL NN CUCTEMBI
VIIPaBIEHUA U OOPabOTKH
JIAHHBIX.

B nacrosamee spemsa K
CEPBUCY NIOAKIIOYEHO boee 40
YCTAHOBOK. B Om>kariniee BpeMs
OyJIET IIOJIKJIIOYEHO €lIe OoJiee
aecsTka. B MoMeHT JOoKIa/4a
AKTUBHO paboTanu 15 yCTAHOBOK,
4TO OBLIIO IIPOJEMOHCTPUPOBAHO
AyIUTOPUN.

IIaBen JeMaKHH,
3AMECTUTEID JUpPeKTOPA 110 I'PIT
00O «JIlennHoropckPeMmCepsuc»,
BBICTYITHJI C JOKJIAJIOM
JducdpoBHU3aAHUA KAK
HHCTPYMEHT yIIPpaBI€HHA
OTKa3aMH O0OPYIOBAHHUA
Ha IpuMepe O0OPYAOBAHHUA
¢daora I'PID>.

proppant 20/40
and 16/20;
Viscous slick-water
demonstrated high
efficiency comparable
with cross-linked guar
fluids and good ability
to carry proppant;
A number of pilot
operations showed
the technical and
technological
expediency to further
use viscous slick-water
for conventional
terrigenous reservoirs.
Pavel Laktionov,
Commercial Director of
the FID Group, described the Current Challenges
of Hydraulic Fracturing. Brief information was
provided on the history and main activities of the FID
Group, as well as on the experience of equipment
development. It was noted that more than 500 units
of oil and gas equipment manufactured by FID Group
are currently operating in Russian Federation and
other CIS countries, more than 160 of which are
related to hydraulic fracturing equipment.

The following challenges facing hydraulic fracturing
equipment manufacturers have been highlighted and
analyzed in detail:

* Localization of manufacturing process in the

Eurasian Economic Union area;

» Equipment for high-rate hydraulic
fracturing (16—24 m3/min);

» Equipment recovery and
modernization;

» Equipment with axial load of no
more than six tons on axis;

» Equipment digitalization.

The topic "Manufacturing
localization on the EEU area" presented
as a challenge in Pavel Laktionov's
report was continued by Evgeniya
Bondarenko, Deputy General Director
at RIAT OJSC with the report “Special
Vehicles from Tatarstan - KAMAZ/
RIAT Special Chassis for Special
Units for Hydraulic Fracturing
and Coiled Tubing Operations.
Import Substitution” and Alexey
Bozhenov, Project Manager for DM185
Implementation at Sinara Group with
the report “Technical Presentation
of DM 185 Diesel”.

€Ha [prbaHoBcKas
Elena Gribanovskaya

Bbin npouseeaeH nogdoop
obopynoBaHUs ANs MUNOTHOMO
npoeKTa, NoCTpoeHa
umdpposas mogens ons
OCHOBHbIX COCTABNSAOLLNX
obopynoBaHusi U Mogenb ans
NPOrHO3MpPoBaHMA PabOoTbI
HarHeTaTesIbHOro Hacoca
CMeCUTENbHOU YCTAaHOBKM MO
AaHHbIM NMPOEKTHOro An3anHa
P c uenbio HepgonyLeHMs
0OTKa30B 0bopyaoBaHMA Ha
CKBaXKUHe.

A selection of equipment for
the pilot project was made, a
digital model was developed
for the main components of
the equipment, a simulation
model was developed to
predict the operation of

the blender injection pump
according to the data from the
hydraulic fracturing design in
order to prevent equipment
failures in the well.

Time for digitalization

The report “Fidmash-Online
Service: Development and New
Opportunities” was presented
by Vadim Kukharev, Director of
FIDservice LLC.

The Fidmash-Online service was
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Lle/1bIO MPOEKTA ABJIAIOCH HOBBIIIEHUE
3KOHOMMYECKOU a(ppexTuBHOCTU I'PTI 32 cuer
UMPOBOTOo yrpasieHus pecypcom TMII u
OCHOBHBIX CPEACTB. B 33124 NPOEKTA BXOAUIIH:

* OLIEHKA PabOTHI HEHTPOOEKHOIO HATHETATEIBHOTO
HACOCA CMECUTEJIbHOMN YCTAHOBKH;

* IIPOTHO3 PAOOTHI OOOPYAOBAHUSA IPU
IIaHUpOBaHUU npouecca I'PIT;

* MOBBIIIEHUE KAYE€CTBA OKA3bIBAEMBIX YCIIYT;

* IUTAHUPOBAHUE PEMOHTA U OOCTY>KUBAHUSA
060pYOBAHMSL.

BpLI MPOU3BEIEH NOAO0P OOOPYAOBAHUA AJI
MHJIOTHOT'O IIPOEKTA, TOCTPOEHA HUMPOBAS MOJAEIb
JUIs1 OCHOBHBIX COCTABJIAIOINX OOOPYJOBAHU A
Y MOJIEJIB JJIs TIPOTHO3UPOBAHUS PA6OTHI
HATHETATEIBHOI'O HACOCA CMECUTENBHOM YCTAHOBKH
O JAHHBIM IPOEKTHOIO nu3arna I'PIT ¢ nenpo
HEJOMYIIEHUA OTKA30B OO0PYJOBAHMS HA CKBAJKHHE.

B npouecce cozpanus nudpoBOit MOJEIN
LEHTPOOEKHOIO HATHETATEIBHOI'O HACOCA
CMECUTEIBHON YCTAHOBKHU OBbLIN OITPOOOBAHBI
BOCEMb METOJJOB MAIIIMHHOI'O OOy4YEHHSL.

Hamny4ymui pe3yabraT HoKasaa MeTol Extreme
Gradient Boosting,.

711 TOCTPOEHM ITPOrHO32 OBLIU UCTIOIb30BAHBI
CJIEAVIONINE TAHHBIE:

* PACYETHBIE 3HAYEHUA TEXHOJIOTMIECKUX
MapaMeTPOB Ha OCHOBE MH(POPMALTUH U3
IIPOEKTHOTIO An3aiiHa nporuecca I'PIT;

* 3HAYEHM TEXHOJOTUYECKUX MAPAMETPOB
npeapAymux rnpoueccos I'PIT.

B paMKax BBIIIOJTHEHHA MUJIOTHOT'O IIPOEKTA OblLTa
pa3padoTaHa HHU@PPOBAsI MOJAEIb LIECHTPOOEKHOI'O
HATHETATEBHOI'O HACOCA CMECUTENIBHOM YCTAHOBKH
VC600 ¢moTa I'PIT. ITonyyueHHass MOZIETb TIO3BOJISIET
BBITNIOJTHUTD OLIEHOYHBIN IIPOrHO3 TPEGYEMOTO
JIMATA30Ha 3HAYEHUIT 110 mapameTpy «YC600.
Harpy3ska HarHETATEIbHOI'O HACOCA».

INoaxoabl U METOABI AHAJIN3A, IPUMEHSAEMBIE B
XOJZIE PEATIUIALINH ITIPOEKTA, TO3BOJIAIOT PEATU30BATH
CJIEYIONINE TIPEAJIOKEHNUA CIIELIUATUCTOB
OOO «Tarpac-PemCepBuc»:

1. Bectu yyeTr pakTUIECKON HAPAOOTKHU
ob6opynosanus ¢uora I'PIT (110 anemeHTaM).

2.HapaboTarh CTATUCTUKY U3MCHCHMU S [IAPAMETPOB

IPYU U3HOCE Y3JIOB UJIH YXYAIICHH UX

TEXHUYECKUX XAPAKTEPHUCTHUK.

3. YOpaBasaTh pECYPCOM OLIM(PPOBAHHOI'O Y314,
MIPEYIIPEXKIATh OTKA3 U KPUTHUECKOE CHIKECHHE
TEXHUYECKUX XAPAKTEPHUCTHUK.

JIpMEeHEeHHEe MaTEeMAaTHIEeCKHX METOJOB
OLIEHKH COCTOHU S He(DTEIIPOMBICTIOBOT'O
00OPYZOBAHHS C €TI0 TOBHINICHH ST
3¢} PEeKTHBHOCTH SKCILTYATAI[HH» OCBETH/IA
Enena I'puGanoBckas, ['pynna O/l OCHOBHbBIE
3TANbI PA6OTHI BKIIOYAIOT B CEOS:
¢ CcH60pP CTATUCTHUYECKUX IAHHBIX;

* IIOCTPOECHUE MATEMATUYECKON MOJICIN
JIMATHOCTHUKU OO60PYZIOBAHUS;

* IIPOBEZICHUE OIIEHKHU 3(D(PEKTUBHOCTH BHE/IPEHUS,

* IIOCTPOEHUE MATEMATUYECKOM MOJIETIN U3HOCA B
IIPOIIECCE BBINIOHEHUS OIIEPAIULT;

presented two years ago
and has been actively
used and developed ever
since. Service provides:

» Real-time monitoring
of equipment and
process parameters;

* Obtaining
information about the
equipment location;

* Access to equipment
data files;

» Data synchronization
and storage;

» Error messages and
alarms;

* Reporting.

This service addresses
the following problems: no remote control over
the operation and condition of equipment; manual
copying and sending of data; long time to get the
data; loss of data or intentional deletion of data; data
control and processing system.

Currently more than 40 units are connected to the
service. More than a dozen more will be connected
in the near future. At the time of the report, 15 units
were actively working, which was demonstrated to
the audience.

Pavel Demakin, Deputy Director for Hydraulic
Fracturing at LeninogorskRemService, LLC, made
a presentation on “Digitalization as a Tool for
Managing Equipment Failures as exemplified
by Hydraulic Fracturing Fleet Equipment”.

The goal of the project was to increase the
economic efficiency of hydraulic fracturing through
digital management of equipment and fixed assets.
The objectives of the project were:
¢ Performance evaluation of the centrifugal injection

pump of the blender;

¢ Forecast of equipment operation during hydraulic
fracturing process planning;

» Improving the quality of services provided;

* Planning of equipment repair and maintenance.

A selection of equipment for the pilot project
was made, a digital model was developed for the
main components of the equipment, a simulation
model was developed to predict the operation of the
blender injection pump according to the data from
the hydraulic fracturing design in order to prevent
equipment failures in the well.

Eight methods of machine learning were tested
in the process of developing a digital model of the
blender centrifugal injection pump.

The best result was obtained with the Extreme
Gradient Boosting method.

The following data were used to build the forecast:
* Calculated operation parameters based on

information from the hydraulic fracturing design.

* Parameters from previous hydraulic fracturing
operations.

In terms of the pilot project, a digital model of a
centrifugal injection pump for the US600 blender

rr MaKCLM If

Maxim Knyazev
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* [IOCTPOEHUE MPOTrHO32 N3HOCA.

[IpeacTaBAECHHBIE MATEMATHYECKUE METO/IBI
IIYHOKO MPOPAGOTAHBI U UMEIOT 3HAYNTCIbHBIA
OIIBIT ITOJIO)KHUTCIBHOI'O MIPUMCHCHU A. Cux IIOMOIIBIO
MOZKHO ITOJTYYHUTDH KdK BBICOKOTOYHYIO OIICHKY
CTEIIEHU U3HOCA OOOPY/IOBAHUS, TAK U IPOTHO3
COCTOSTHUS IO MOMEHTA U B IIPOIIECCE TPOBECHUS
paborT.

N ppyrue BaxxHble I'IpOGHEMbI...

KOMIIZIEKCHOE pellIeHHUE I YIIPABICHHA
JOOBIYEH HA IIPHMEPE MECTOPOIKIECHHSI C
TPYSHOU3BICKACMBIMH 3aIACAMH I1PEIOKNI
BceBoaog ByrpoB, MEHEKED IO PA3BUTHIO
o6uszHeca OO0 «Benrak Oindung Cepsucec (PYC)».

3ajJja4a, KOTOpasi CTOUT Nepe HE(PTAHBIMU
KOMMAHUSAMHU HA HAYAJIbHOM 3TAIIE SKCILIYaTAIIUHA
MECTOPOXKJICHUI, — TOTYYUTh UCYEPIBIBAIONIYIO
UHPOPMAIUIO 06 OOBEKTE PA3PAOOTKH, TIOCTPOUTD
KOPPEKTHYIO MOJIETIb 3AJIEXKEN MECTOPOXK/ICHUS,
OIITUMU3HUPOBATH NPOLECC OyPEHUSA U 3AKAHUNBAHU A
CKBAXXUH JIJIS JOCTHIKEHU S HAUOOJIEE BBICOKHUX
MOKAa3aTeJIEN IPU Pa3pabOTKE MECTOPOXKIECHUS.
OCHOBHA4S 11€JIb BCEX IOOBIBAIONINX OPTaHU3AUNI
— JOOUTBCSI MAKCUMAJIBHOT'O YPOBHS JOOBIYH ITPU
ONTUMM3ALUH €€ CE6ECTOMMOCTU. [IpH 3TOM OYEHB
BAXKHYIO POJIb UI'PAIOT MOKA3ATENIH 10 OXPAHE TPy1ad
H DKOJIOTHYECKOM 6€30I1aCHOCTH. B TOKIa1€e mta
PEYb O TEXHOJIOTHAX U IPUMEPAX UX IPUMEHEHU S
JUIS PEMIEHUI KOMITJIEKCHBIX 327124 HAa KaXK/IOM
U3 IIEPEYNUCTIEHHBIX ITANOB — OT IOJIYYE€HUSA
nH(OPMALTUH O TPO(UIIE IPUTOKA U3 TIJIACTA
JIO YIIPABJIEHUS IIPOLIECCOM JOOBIYU U3 KAXKION
KOHKPETHOM CKBA>KWUHBI.

HHCTPYMEHTHI aHAJIN3A JAHHBIX L5
JUATHOCTHPOBAHUA M IIPOTHO3UPOBAHH A
3arpsA3HEHUN NPHU3A00MHOM 30HBI ILTACTA GbLIN
paccMoTpens! B oknaie Baguma IlpIraHkoBa, K. T. H.,
3aBEIYIOUIETO JIAOOPATOPHUEN TEXHOIOIMYECKHUX
SKHUJIKOCTEN JIJI1 MHTEHCU(PUKAIIUU JOObIUH,

PI'Y Hedpru nraza (HMY) nmenu .M. I'yOkuHa.

B OCHOBY aH2J1132 OBLJIO IIOJIOXKEHO MATEMATUYECKOE
MOJICJIMPOBAHME. B KA4eCTBE aKTyaIbHbBIX
HAIIPAaBJIEHUI UCCIEJOBAHUN OBLIIU BbI/ICJICHBL:
CO3/IaHME NHCTPYMEHTOB 4HAJIN34 JAHHBIX

JULSL JUATHOCTUPOBAHUS U IPOIHO3UPOBAHU S
3arPsAA3BHEHUN IPU3A00HHON 30HBI I11ACT4;
MOJICJIMPOBAHUE U AHAJIN3 PA3MEIICHUS IIPONITAHTA
B Tpemune I'PIT (HecericMuyeCcKue METObI
monurtopunra I'PIT); MopenupoBanue 1 aHaInu3
padoTs! TpemuHbl I'PIT 1 MaTpUILBI I1J1ACTA HA
OCHOBAHHH TPACCEPHBIX METOJOB KOHTPOJIS;
MOAENNPOBaHUE TeXHOJOrni I'PIT ¢ sKuakocTamMu
Ha OCHOBE CoKVDKEHHBIX OPIaHUYECKUX U
HEOPI'aHUYECKUX I'a30B; TOJ00p MeTonoB ITHIT,
AHAJIN3 PUCKOB IPUMEHEHUA TEXHOJIOTUH,
BBIPA6OTKA IIPOEKTHBIX PEMIEHUH; PA3Pa00TKA
MIPOIPAMMHOTO PEIIEHH S TOBCETHEBHOT'O
KPOCCQPYHKITMOHATIBHOTO 6M3HEC-UHXXUHUPUHTA.

IIpu IJIAaHMPOBAHUU PEKMMA PA6OTHI
JOOBIBAIOIINX CKBAXKUH HEOOXOJUMO OIIPEACICHUE
NIPUYXH yMEHBIIEHNA TPOHUIIaeMocTH 1311
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of the hydraulic fracturing fleet was developed. This
model allows to perform an estimation forecast of
a required range of values of the parameter "US600.
Pressure pump load".
Approaches and methods of analysis used in terms
of this project make it possible to implement the
following proposals made by Tagras-RemService
specialists:
1.Recording of the actual hydraulic fracturing
equipment operating time (by element).
2.Providing statistical data on the changes in
operation parameters due to parts wear or
deterioration of technical characteristics.

3.Managing the service life of the digitized equipment
part, preventing failure and critical reduction of
technical characteristics.

Elena Gribanovskaya, FID Group, described
“Application of Mathematical Methods to
Assess the Condition of Oilfield Equipment in
order to Improve Operational Efficiency”. The
main stages include:

e Collection of statistical data;

» Mathematical modelling of equipment diagnostics;

* Evaluation of the implementation efficiency;

* Mathematical modelling of the wear condition
during operations;

* Building a wear forecast model.

The presented mathematical methods are
sufficiently detailed and have considerable successful
application experience. These methods can be used
to obtain both a highly accurate assessment model
of the equipment wear condition, and a prediction
of the state of the equipment before and during the
operation.

Other important challenges...

Integrated Solution for Production
Management through the example of a Field
with Hard-to-recover Reserves was proposed by
Vsevolod Bugrov, Business Development Manager at
Welltec Oilfield Services (RUS).

The challenge faced by oil companies at the initial
stage of field development is to obtain comprehensive
data on the formation, carry out accurate simulation
of the field deposits, and optimize the process of
wells drilling and completion to achieve the highest
production performance. The main goal of all
producing companies is to achieve the maximum
level of production while optimizing the cost. At the
same time, health and safety performance plays a very
important role. The report focused on the application
of technologies for solving complex challenges at
each of the listed stages — from obtaining data on the
inflow profile to managing the production process in
each specific well.

Data Analysis Methods for Diagnostics
and Forecasting of Bottomhole Wellbore
Damage were described in the report from Vadim
Tsygankov, Ph.D. in Engineering Science, Head
of the Laboratory of Process Fluids for Production
Enhancement, Gubkin Russian State University of Oil
and Gas. The analysis was based on mathematical
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1 KOJIMYECTBEHHAS OIIcHKA 06'beMa
KOJIBMAaTaHTA. /151 5TOro HEOOXOANM
KOMIIJIEKCHBIN YUET (DAKTOPOB, BIUSIOMINX
H4 U3MEHEHUE NPOHU1IaeMoCTH B I1311,

Bbina noctraBneHa 3apaya
co34aTb CMA304HYO
A00aBKY C ynyyLeHHbIMU
AHTUMPUXBATHbLIMMU

modeling. The reporter
highlighted the following
relevant areas of research:
development of data analysis

OCHOBHBIC U3 HUX: CBOMCTBaAMMU, methods to diagnose and
* ornoxenus ACIIO; o6nap.a|ou_||y}0 HU3KOWN predict bottomhole wellbore
* BBIIIA/ICHUE COJIEL; neH006pa 3y|o|_|_||ef/'| damage; modelling and

* HAOYXaHUE [VIUH.

MopenmupoBaHUEe OCIOKHEHNI B
HATHETATEIBbHBIX CKBAKMHAX TPEOYET
Pa3pabOTKU OTAENBHBIX MATEMATHUYECKUX
MOZEJIEN, OTIMYAIOMIUXCSA OT MOJIEJICH JJ15
JTOOBIBAIOIINX CKBAKUH.

ONBITOM IPHMEHEHH A YCTAHOBKH
CTaJIENIOIMMEPHOM TPYOBI HA
MECTOPOKIeHUAX BocTouHOM CHOHpH
MOAENUIICA IVIABHBIN UHXKEHED ITpoekTra OO0
«THK-TKPC» Maxcum KHa3eB. bouiy 1aHbL
TEXHUYECKHUE XAPAKTEPUCTUKH YCTAHOBKH
(AaMeTpP UCIIOIBb3YEMBIX TPYO IJIAHTOKAOEIA
— 44 MM; BMECTUMOCTb OapabaHa JIEOEIKU — HE MECHEE
4000 M; MAKCUMAJIBHOE YCUJIME HA JIE6EKE — HE
MeHee 100 kH). [Tepeunciien cocTaB 000OpyIOBAHNA,
NPEJCTABJIEHDBI XAPAKTEPUCTUKH MIJIAHTOKAOEIA.

C UCIIOJIb30BAHUEM I'HOKOI CTAIENTOIUMEPHON
TPyO6BI MPOU3BOAUINCH CIIEAYIOMUE
TEXHOJIOTMYECKHE ONIEPALTAM:

e pacrenieHue (PasMbIB) TUAPATHBIX U
1apapuHOBBIX IPOOOK (85 CKBAKHUH);
* IIPOMBIBKA CTBOJIA CKBA’KMHBI OT COJIEBBIX

OTNOXeHUM (12 CKBAXXUH);

* PACTEIJIEHUE 3aTPYOHOIO IPOCTPAHCTBA

(12 cKBaXXuH);

* mIymeHue CKBaXKUH (10 CKBaXXUH).

Canpens 2018 roga o 1 Hos6pst 2019 roga
6puranoii I'CIIT 66110 Ipou3BeAcHO 119 peMOHTOB
CKBa)KMH, U3 HUX 85 PEMOHTOB IO BOCCTAHOBJICHUIO
nupkKyasanuu B HKT. Pa6OThI TIOKA32JIM BBICOKYIO
9KOHOMMUYECKYIO 3PPEKTUBHOCTD.

Anacracusa UBKO, COUCKATEJIb CTEIIEHN
KAaH/IW/1aTa TEXHUYECKUX HayK, PI'Y He(pTH 1
raza (H1Y) nmenu M.M. 'y6KHHA, IPE3EHTOBAJIA
cMa3049HYIO 706aBKy <HED®TEHOJI-CIH>» njis
OypPOBEIX PACTBOPOB HA BOJHOX OCHOBC.

B ¢BA3M € yBeJTMYEHUEM JIOJIU OYPEHHA HAKJIOHHO-
HAMPABJICHHBIX ¥ TOPU3OHTAIBHBIX CKBAKHUH
TPeOOBAHUS K OYPOBBIM PACTBOPAM U [IPUMEHSAEMBIM
peareHTaM pe3ko BO3pocan. CMa304YHbIE JOOABKU

M3 BCIIOMOT'aTEJIbHBIX PEATEHTOB IIEPEIIIN B Pa3Ps/T
ONIPENIEISAIONINX.

BpL1a mocTaBieHa 33/1a44 CO3/1aTh CMA304YHYIO
JIOOABKY C yJIY4YIIEHHBIMH dHTUIIPUXBATHBIMU
CBOMCTBAMM, O6JIAAAIOIYIO HU3KOM
TIEHOOOPA3YIOIIEH CITIOCOOGHOCTDIO IIPU COXPAHEHUN
BBICOKMX CMa304YHBIX CBOYCTB.

ITosryyeHHBINA TEXHUYECKUI PE3YIbTAT
34KJIIOYAETCS B CHIDKEHUU 3HAYEHUSI MOMEHTA
CTpAaruBaHus OypOBOTO PACTBOPA HA TPAHULIC
«(PHUJIBTPAITMOHHAS KOPKA — JIUCK», 0OPAOOTAHHOTO
3a5BJICHHOI CMa304HOI JOOABKOMH, IPH
OJJHOBPEMEHHOM CHIXEHHU IIEHOOOPA30BAHUS U
COXPAaHEHUH BBICOKMX CMa304YHBIX CBOCTB.
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CNOCOOHOCTbLIO NpU
COXPaHEeHUM BbICOKUX
CMa30Y4HbIX CBOUCTB.

The goal was to create

a lubricant additive with
improved adhesive-
resistant properties and a
low foam-forming capacity
while maintaining high
lubricating properties.

analysis of proppant packing

in the fracture (non-seismic
methods of hydraulic fracturing
monitoring); modeling and
analysis of fracture and reservoir
matrix performance based

on trace control methods;
modeling of hydraulic fracturing
technologies with fluids based
on liquefied organic and
inorganic gases; selection of
enhanced oil recovery methods,
analysis of risks of technology
application, development of design solutions;
development of a software solution for everyday
cross-functional business engineering.

When planning the well production mode, it is
necessary to determine the reasons for the decrease
in the permeability of the bottomhole zone and
to quantify the volume of plugging agent. For this
purpose, it is necessary to take into account the
factors that influence the change in permeability in
bottomhole zone. The main factors include:
¢ Asphaltene-resin-paraffin deposits;
¢ Scale build-up;

* Clay swelling.

Simulation of complications in injection wells
requires the development of separate mathematical
models different from those for producing wells.

Case Study on the Application of Steel-
Polymer Pipe at the Fields in Eastern Siberia
was presented by Maxim Knyazev, Chief Project
Engineer, INK-TKRS LLC. Presentation provided
technical characteristics of the unit (pipe diameter —
44 mm,; drum capacity — at least 4000 m; maximum
hoisting load — not less than 100 kN). Also, the report
included equipment and technical characteristics of
the pipe.

Coiled steel-polymer pipe allowed to perform the
following operations:

e Removal of hydrate and paraffin plugs (85 wells);
* Wellbore cleanout from salt deposits (12 wells);

e Annular space thawing (12 wells);

* Wells killing (10 wells).

From April 2018 till November 1, 2019 the fleet
with coiled steel-polymer pipe performed 119 well
workover operations, 85 of which were aimed at
restoring circulation in the tubing. The operations
demonstrated high economic efficiency.

Anastasia Ivko, post-graduate student at Gubkin
Russian State University of Oil and Gas, presented
Lubricant Additive NEFTENOL-SDI for Water-
based Drilling Fluids. Due to the increase in the
number of directional and horizontal wells, the
requirements for drilling fluids and agents have



IIpeaaraemas cMazouHas 1o6aska «<HEOTEHOJI-
CIW» pa3paboTaHa Ha OCHOBE 3(PUPOB
pacTuTeabHbIX Maces. OHa 06J1a/JA€T BBICOKOH
CMAa3049HOM CITIOCOOHOCTBIO U AKOJIOTUYECKH
6e30omnacHa. 3asIBACHHAS CMA309HAsI TJOOABKA
06J1a1a€T MUPOKUM JIUANA30HOM TEMIIEPATYP
3acteiBaHU: OT -10 10 -40 °C, MOXKET OBITh
MIPUMEHEHA BO BCEX TUIAX OYPOBBIX PACTBOPOB HA
BOJJTHOM OCHOBE. Ha MECTOPOXIEHUAX 3a11a/THON
Cubupu ObLIN IPOBEJEHBI ONTBITHO-IIPOMBIIIIEHHBIE
UCTIBITAaHUS CMa3049HOM J06aBKkU «HEDTEHOJI-C/I»
mapka CAMH-5. O6'bEKTOM UCCIEAOBAHUS CITY KU
UHIruoUpyomuit 6yposoit pacrsop (MBP) Ha ocHOBe
YACTUYHO I'HJIPOJIN30BAHHOTO NTOJTMAKPUIAMU/IA.

ONBITHO-ITPOMBIIIEHHBIE UCITBITAHUS TPOILIN
ycnemHo. OPOPMIIAETCA 3a51BKA HA IIOTYYEHHUE
naTeHTa Ha n300peTreHue B Poccun.

He 6111 0607 /1IEHBl BHUMAHHUEM KOH(PEPEHIITUHU
U (PUHAHCOBBIE BONPOCHL. KOMILIEKCHOE
CTPAXOBAHHE IJIA IIPEAIPHATHIL
HedTerazoBoro cCeKTopa ocseTu1 Pycian
Hrnnos, sune-npesnaenT [TAO «CAK
«OHEProrapaHT».

HcnonaurtensHblit gupektop ICOTA-Poccusa Aprem
I'pu6GOB pacckasasl 06 00yIarOIMIUX CEMHHAPAX
1o F'HKT, I'PII, HannpaBJI€HHOMY Oy pPEHHIO,
KOTOPBIE JIEKTOPBI, NpurnamenHsle. ICOTA-Poccns,
T'OTOBBI IIPOBECTU /1A POCCUMCKUX CJIYLIATEJICH.

3aBepIaa IporpaMmy JUCKYCCUA
JIepCHeKTHBBI H IIPOOIE€MBI
BBICOKOTEXHOJIOTHIHOTIO He(hTerazoporo
CEPBHCA», PEIIOPTAK O KOTOPOH 6y/I€T ONYyOJINKOBAH
B cieayoouem (Ne 71) Homepe «Bpemenu
KONTIOOMHTA. Bpemenu I'PIT».

KynpMyHanyen KoH(pepeHUHY IBUJIOCh
TOPXKECTBEHHOE BPYYEHHE JUIIJIOMOB JIAYPEATAM
crienManbHOM npemuu Intervention Technology
Award, yudpexIcHHOM POCCUHCKUM OT/ICIIEHUEM
Acconpanyy CenUaaIrCTOB IO KOJITIOOMHIOBLIM
TEXHOJIOI'MAM W BHYTPUCKBAKUHHBIM PA60OTAM
(ICoTA-Poccus). HarpakieHue NpoBOJUIOCH
B IIECTU HOMUHAMAX. C KOMIIAHUAMU-
no6eauTebHUIIAMHU 2019 T0/1a BBI MOJKETE
MMO3HAKOMUTBCSI HA C. 32—36 3TOTO BBITYCKA XXYPHAJIA.

ToprKeCTBEHHA YACTh BKJIIOYAJId TAKKE
HHFpﬂ)K,[ICHI/IC AUTITIOMAMU JIYIIITU X JOKJIAJYNKOB
KOH(PEPEHIIUH U JTYYITUX ABTOPOB )KypHAIA «Bpems
KonTiobunra. Bpems I'PIT» 2019 ropa.

Te3ncbl OCHOBHBIX JJOK/IAJJOB KOH(PEPEHIIUU Oy Ay T
ony6mKoBaHbl B Ne 71 (Ne 1, 2020).

XXpaewm Bac Ha ouepegHon, 21-n
MeXxayHapogHOM Hay4YHO-NpaKTUYeCckomn
KoHdbepeHuun «KonTioONHrosble
TexHonoruu, NPl1, BHyTPUCKBa>XUHHbIE
paboTbI», KOTOpPasi OTKPOET CHET TPETbEMY
[ecATKY BCTPeY B HaleM knybe!

AHaTUTHYECKA IPYIIA SKypPHAIA
«Bpemsa xkoaToouura. Bpems I'PI»

increased dramatically. Lubricating additives with
auxiliary reagents have become very important.

The goal was to create a lubricant additive with
improved adhesive-resistant properties and a low
foam-forming capacity while maintaining high
lubricating properties.

The obtained technical result is a faster time of
the first movement of drilling mud at the interface
"filtration cake — disc treated with the lubricant
additive", while reducing the foam formation and
maintaining high lubricating properties.

The proposed lubricating additive "NEFTENOL-
SDI" is developed on the basis of vegetable oil esters.
This additive has high lubricating properties and is
environmentally friendly. The proposed lubricant
additive has a wide range of pour points: from -10 to
-40 °C and it can be used in all types of water-based
drilling fluids. Pilot tests of NEFTENOL-SDI lubricant
additive (model SDIN-5) were carried out at the fields
in Western Siberia. The mud used for testing was an
inhibiting drilling mud based on partially hydrolyzed
polyacrylamide.

Pilot tests have been carried out successfully. The
company is currently preparing a patent request in
Russia.

Financial issues were also discussed. Ruslan Igilov,
vice-president of “SAK Energogarant” PJSC, presented
the report “Comprehensive Insurance for Oil
and Gas Companies”.

Executive Director of ICOTA-Russia Artem Gribov
presented Holding Seminars on Coiled Tubing,
Hydraulic Fracturing and Directional Drilling
which are going to be held for Russian specialists by
lecturers invited by ICOTA-Russia.

The conference was concluded with a discussion
“Prospects and Challenges of High-Tech Oil and
Gas Service”. The article about this discussion will
be published in the next issue (Ne 71) of the Coiled
Tubing Times Journal.

The conference culminated in an awarding
ceremony — a special Intervention Technology
Award that was launched by the Russian Chapter of
Intervention and Coiled Tubing Association ICOTA-
Russia. Winners were selected in five nominations.
Winner companies of 2019 can be found on the
pages 32—-36 of this issue.

A solemn ceremony also included awarding the best
reporters of the conference and best authors of the
Coiled Tubing Times Journal in 2019.

Proceedings of the main reports will be published
inissue Ne 71 (1, 2019).

PROSPECTS

We are waiting for you at the next, 21
International Scientific and Practical
Conference "Coiled Tubing Technologies,
Hydraulic Fracturing, Well Intervention®”,
which will be the thirty-first meeting in our
club!

Analytical Group of the Coiled Tubing Times
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Intervention Technology Award - 2019

TpaauoHHo nporpamma 20-11 MexxayHapOJHON HAYIHO-
MNPAKTHYECKOI KOH(pPePEHIINN «KONTIOOMHIOBBIE TEXHOJIOTUH,
I'PIT, BHyTPUCKBAXKUHHbBIE PAOOTHI» BKIIOYAIA TOJBEACHUE UTOTOB
U TOPKECTBEHHOE BPYUYE€HUE JUILJIOMOB JIAyPEATAM CIIEJUAJIbHOM
npemuu Intervention Technology Award.

IIpemus Intervention Technology Award 6blIa ydpesk/IeHa B Ha49aJIe
2014 rofa pOCCUHUCKUM OTAEIEHUEM ACCOITUAIINHN CIIEITUATIUCTOB
O KOJITIOOMHTOBBIM TEXHOJIOTUSAM U BHYTPUCKBA>KUHHBIM PA0OTAM
(ICoTA-Poccus) U ABIAETCA POCCUMCKON BEPCUEN TIPEMUU,
BPY44EMOU aMEPUKAHCKUM OTAeneHreM ICOTA Ha €XKerOHOM
KOH(pepeHIInU B XbIOCTOHE (CIIA).

B reuenue roga poccurickoe oraenenue ICOTA ¢ noMOIIbIo
HAYYHO-TIPAKTUYECKOIO XKypPHaIa «Bpems KONTIOOUHTd. BpeMs
I'PIT> 1pOBOAMJIO AHKETUPOBAHUE YUTATEJICH — CIIELIMAIMCTOB
HedTerazoBoro cepsuca. [1o pe3yapraTaM onpoca ObIJIN COCTABIECHBI
MIOPT-JIUCTHI B KAKIOM HOMUHAIIUHU IIPEMHUH. ABTOPUTETHOE XXIOPH,
B COCTAB KOTOPOI'O BXOJSAT YIEHBI COBETA JUPEKTOPOB POCCUUCKOI'O
otaeneHus ICOTA 1 4eHbl PEJAKIIMOHHOI'O COBETA XKy pHaIA «BpeMs
KOJTIOOHUHI », OIIPEACINIO NOOEAUTENIEH COIVIACHO BBIPAOOTAHHBIM
JUTA KaXKIOW HOMWHAIIMY KAa4ECTBEHHBIM U KOJIMYE€CTBEHHBIM
KPUTEPHUAM, CPEAN KOTOPBIX OBUIH YCIIEMTHOE UCIIOIb30BAHUE
BBICOKMX TEXHOJIOTHUH, O6'bEMBI BBIIIOTHAEMBIX PA6OT B HATYPAIBHOM
U ICHE’KHOM BBIPAKEHUH, CMEJIOCTD U ONPABJIAHHBIA PUCK IIPU
BHE/JIPEHNY MHHOBALIMI HA POCCUMCKOM PBIHKE HE(PTETA30BOIO
cepBHCa.

bruin o6psiBaeHbI HO6eauTenu Intervention Technology Award B
IECTA HOMUHALIUAX, IPUYEM B HEKOTOPBIX OBLJIO OIPEJEIEHO CPA3y
HECKOJIBKO ITOOETUTETIEI.

=
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Traditionally, the program of the 20t
International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well
Intervention Conference included debriefing
and ceremonial presentation of diplomas to
the laureates of the special prize Intervention
Technology Award.

The Award was established in 2014 by the
Russian Chapter of the Intervention and
Coiled Tubing Association (ICOTA-Russia).

It is the Russian version of the award that

is presented annually by the US Chapter of
ICOTA at the SPE/ICOTA Coiled Tubing and
Well Intervention Conference & Exhibition
(Texas, USA).

During the year, the Russian Chapter
of ICOTA with the help of Coiled Tubing
Times Journal has been conducting a
survey among the readers of the Journal,
who are undoubtfully experts of oil and
gas service. According to the survey results,
short lists were drawn up in each award
nomination. An authoritative jury comprising
the members of ICOTA Board of Directors
(Russian Chapter) and the members of the
Coiled Tubing Times Editorial Board chose
the winners according to the qualitative
and quantitative criteria worked out for
each nomination, among which were the
successful use of high-
tech, volumes work
performed in natural
and monetary terms,
courage and justified risk
in the introduction of
innovations in the Russian
market of oil and gas
service.

The winners of the
Intervention Technology
Award were previously
chosen in six different
categories, and in two of
them several winners were
determined at once.




B IMOPT-IMCT HOMHUHAITUHN «JIY‘IHIa}I HE€3aBHCHMAA CCPBHCHAA KOMIIAHHUA

PROSPECTS

B HCIIOJIb30BAHHH KOITIOOHHIOBBIX TEXHOJIOIU B POCCHI» BOIIIN KOMITAHUU:

* OOO ITakep CepBuC»;

* JIlmoMoOepKe»;

* «Dpax/lxerBosra;

* OOO «TarpaC-PemCepsuc» Ilpeanpusrue
«AKTIOOMHCKPeMCepBHrC»;

* OOO «BeTtepan».
ITo UTOTraM I'OJIOCOBAHUS XKIOPH 1106EINIA

koMmnanus Jlakep CepBuc»

u <AKTIOOHHCKPeMmCepBHC».

The following companies were shortlisted
in the category “Best independent service
company in the sphere of coiled tubing
technologies application in Russia™
» Packer Service, LLC
» Schlumberger
* Fragjet-Volga, LLC
e TagraS-RemService, LLC;

AktyubinskRemService Enterprise
e Veteran, LLC

According to the results of jury voting, Packer
Service, LLC and AktyubinskRemService
Enterprise were pronounced the winner.

B MOPT-IMCT HOMUHAITUN «leqmaa HE3ABHCHMAaA CCPBHUCHAA

KOMIIaHHUA B 001acTu nposeaenusa I'PII B Poccuu» BOIIIN KOMITAHUH:

* OO0 JlennnoropckPemCepBrC»;
* PYII JIpOU3BOACTBEHHOE OOBbEUHEHHE «BeNOpyCHEDTH;
* OOO «ITakep CepBuC»;
* 3A0 «CIT «<MeKaMunedpTb»;
* Weatherford.

I1o U'TOraM roJ0COBAHUS XKIOPH TOOEIUIN KOMITAHUN
«JIeamHOrOopckPemCepBHC> 11 <beTopycHETH».
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The following companies were
shortlisted in the category “Best
independent service company in
the sphere of hydraulic fracturing
operations in Russia”:

* LeninogorskRemService, LLC
* RUE Production Association

Belorusneft
e Packer Service, LLC
* MeKaMineft joint venture, CJSC
* Weatherford

According to the results of jury
voting, LeninogorskRemService,
LLC and RUE Production
Association Belorusneft were
pronounced the winners.

4
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B mopT-mucT HOMUHAINHY «JIydias He3aBHCHMA A CEPBHCHASA KOMIIAHHA II0 IIPOJABHUKECHHIO
HMHHOBAaIHH B POCCHH» BXOAMIN KOMIIAHUH:
o JIImoMOepKe»;
* OO0 Takep CepBuc»;
e Weatherford;
* OO0 «TarpaC-PemCepsuc» Ilpeanpusarue «AKTIOONHCKPeMCepBUC».
1o mToram roJI0COBaHUs KIOpU 11o6eanaa komnanus JIiromoepake».
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The following companies were
shortlisted in the category “Best
innovating independent service
company in Russia™
» Schlumberger
e Packer Service, LLC
* Weatherford
» TagraS-RemsService, LLC;

AktyubinskRemService Enterprise

According to the results of jury voting,
Schlumberger was pronounced the
winner.

B mopT-nuct nomnnanyuu <JIyamrasa
KOMIIAHU A — IIPOU3BOTHTETH
00OPYTOBAHMS IJISA
BBICOKOTEXHOJIOTHIHOT'O He(PTErazoBoro
cepsuca B Poccum» Bonuiu:
¢ OO0 «HIIIT «PocTOKTEXHOMOTHUI»;

o HII® JTakep»;

* C3A0 «OUIMAIL»;

e HTL] «3DPC>»;

* OO0 «HKM3-I'pymin.

JIy4IIMu ObLTA TPU3HAHBI
C3A0 «PUIMAII» 1 HII® JIakep».
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The following companies were shortlisted in
the category “Best company-manufacturer
of high-tech oilfield service equipment in
Russia”™:
¢ NPP RosTEKtechnologii, LLC
* Scientific and Production Firm “Paker”

* NOV FIDMASH
e NTC ZERS
* NKMZ-Group, LLC

NOV FIDMASH and Scientific and Production

Firm “Paker” were recognized The best.
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B mopT-1ucT HoMuHanuu «JIyamas
KOMIIAHHUA — IIPOU3BOJUTEID
MaTepHAJIOB U PEAT€HTOB
JJIA BBICOKOTEXHOJIOTHYHOI'O
HedTerazosoro ceppuca B Poccun»
BOIIJIH:

* OO0 «O11I DHEPIKN»;

e TK «DPOPIOC;

* AO Xumero-I'AHI»;

* AO «BOpPOBHUYCKNIA KOMOMHAT

OTHEYTIOPOB».

ITo UTOraM roJIOCOBAHUS IEPBOM CTAIA
KOMITaHU S «QHJI DHE P KU,

The following companies were shortlisted
in the category “Best company-
manufacturer of materials and
chemicals for high-tech oil and gas
service in Russia”™:

* Oil Energy, LLC

* FORES state concern

* Himeko-GANG, JSC

* Borovichi Refractory Plant

0il Energy, LLC has become the first on
the voting results.

B mopT-nmucT HoMuHaN MU «JIydiniee neprHogHIecKoe
H3JaHHE, OCBEeNIaroniee mpoodaeMsl He(PTErazoBoro
CcepBHCA» BOILIU:

* BypeHune u HePTh»;
* Bpewms konTioouHra. Bpems I'PITy;
* ROGTEC.

[To U'TOTaM T'OJIOCOBAHUS XKIOPH TTOHE/THI HAyIHO-

MIPaKTUYECKUH )KypHa <Bpemsa koxTroouHra. Bpemsa I'PI.

The following periodicals were shortlisted in the category “Best
periodical in Russia, highlighting the problems of oil and
gas service:

* "Drilling and oil"
* "Coiled Tubing Times"
* ROGTEC

According to the results of jury voting, scientific and practical

journal "Coiled Tubing Times" was pronounced the winner.

Harpaxpaerue cneumansHour npemmen Intervention Technology
Award NpoBOANTCS eXXerofiHo B pamkax MexzayHapoaHowm
Hay4HO-NpakT14YeCKom KoHdepeHLmn «KonTiobnHrosble
TexHonoruu, MPI1, BHYTPUCKBaXKMHHbIE paboTbI».

HarpaxzaeHve nposoamnu npencepatens |ICoTA-Poccua
KoHcTaHTWH BypamH 1 ncnonHutenbHbin gupektop ICoTA-Poccns
ApteM [prboB.

The Intervention Technology Award is presented annually in the
framework of the International Scientific and Practical Coiled Tub-
ing, Hydraulic Fracturing and Well Intervention Conference.

Rewarding was held by Konstantin Burdin, Chairman of ICoTA-
Russia, and Artem Gribov, Executive Director of ICOTA-Russia. ©
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CneuuanbHbin npus ot ICoTA-Poccus

Special Prize from ICoTA-Russia

NMOYETHbIA
avunaom

CReUManBHBIM NPNI0K 33 NOMYAAPHIIWAD
KONTHGMHOBLI TEXHONOTMR
8 Poccunckon Senepavym m CHI
HarpampaeTen
000 «3CTM»,

Special Prize for the popularization
of coiled tubing technologies

in the Russian Federation and the CI5,

ESTM LLC Is awarded.

d BCTA s
PLRDIN

VAR Bl ) Lo [ TA - Procris
Aproes TFMBC
Exeounive Direcioe of BOOTA- Rursla /f
Aorin G =
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3a nonyasapusayuro
KOAMIOOUH2086LX MEXHOJIO2ULL
8 Poccutickoii @eoepaviuu u CHI’
cneyuansHoim npuzom ICoTA-
Poccus nazpaxcoera komnanusl
OCTM>.

ESTM Company is awarded
Special Prize from ICOTA-Russia
Jor the popularization of coiled
tubing technologies in the Russian
Federation and the CIS. ©




MpounzeBoacTBO rMbKMX
'HAaCOCHO-KOMMNPECCOPHbIX TPY6

office@estm-tula.com
estm-tula.com
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HATIPABJIATb BEKTOP
OATIbBHEVLLUETO PA3BUTUA

15-a llompeobumensckas xongepenus C3A0 «@HIIMAILL
GUIDING THE VECTOR

OF FURTHER DEVELOPMENT

15" NOV FIDMASH'S Consumer Conference

B Muncke 9-10 okta6ps 2019 roza npoiuia
100u1erHas 15-a [ToTpebuTenbCKas KOH(PEPEHIUS
10 BOIIPOCAM 3KCILIYATAIUU KOJTIOOUHTOBOI'O,
HACOCHOTO, a30THOI'O OOOPYAOBAHUSA U
obopynoBanus A ['PIT, opraHnn3oBaHHasA
C3AO «PHUIMAII>. MeponpusaTHUe COCTOSIIOCh
B oreJie Renaissance.

C3AO «PHIMAII» — NpEeKpPaCHO U3BECTHBIN
YHTATE/IAM HAIIEr'O Ky PHAIA U3TOTOBUTEIb
060PYJOBAHUSA JIJIS1 BBICOKOTEXHOJIOTMYHOI'O
HE@MTEra30BOTO CEPBUCA, IPEAIATAIONIUI CBOUM
33aKA34YUKaAM MHUPOKUE IMHEUKU IPOAYKIIUHU.
[IpeanpusaTue noJab3yeTCs 3ACIYKEHHOM CII1aBOX
€IMHCTBEHHOI'O HA TEPPUTOPUU EAUHOIO
3KOHOMUYECKOI'O IPOCTPAHCTBA IIPOU3BOJUTEILSL
MOJIHOTO CEKTPA OOOPYAOBAHUS, IEPEYUCIEHHOTO
B HA3BAHUM KOH(MEPEHUU. [IpAKTUYECKH HE
HUMEIOT KOHKYPEHTOB HAd POCCUINCKOM PBIHKE
BBITYCKaeMBble oJ OpeHaoM «PHIMAIIT»
KOJTIOOMHT'OBBIE YCTAHOBKH, PsAJ; KOTOPBIX HEAABHO
MOIOJHUIIA YCTAHOBKA TSXKEJIOro Kimacca MK40T —
NPEJCTABUTEND HOBOT'O MOKOJIEHU KOJITIOOMHT'OBOT'O
060PYyNOBAHUA, CYIIECTBEHHO PACHIUPAIONIETO
Ha60p U NAPAMETPHI TEXHOJOTUYECKUI OIIEPALTUT.
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The anniversary 15" NOV FIDMASH’S Consumer
Conference on Operation of CT Equipment,
Cementing, Pumping and Nitrogen Machinery and
Hydraulic-Fracturing Equipment took place on on
October 9-10, 2019 in Minsk. The event was held at in
the conference hall of the Renaissance Hotel.

NOV FIDMASH is a well-known manufacturer
of equipment for high-tech oil and gas services,
offering its customers a wide range of products. The
company enjoys the well-deserved fame of the only
manufacturer of the full range of equipment listed
in the title of the conference on the territory of the
Common Economic Space. There are practically no
competitors in the Russian market. Coiled tubing
units produced under the FIDMASH brand, a number
of which have recently been replenished with the
MKA40T heavy class unit. This is a representative of
anew generation of coiled tubing equipment that
significantly expands the range and parameters of
technological operations. The unit is capable of not
only performing almost all types of well servicing, but
also, thanks to a powerful injector, increased volume of
the winding unit, the use of a coil of large diameter, to
service wells of considerable depths with anomalously
high reservoir pressure,
and to be used in
directional drilling,
hydraulic fracturing,
research work on wells
of all types, including
horizontal sections.

FIDMASH’S annual
conferenceisa
unique gathering. Live
communication between
OEMs and consumers.
Such meetings are held
annually and have
become traditional and
expected. This year,
an interested audience
gathered for the fifteenth
time, which testifies not
only to the success of this
form of direct interaction,
but also to the formation
of a wide circle of like-



VCTAaHOBKA CIIOCOOHA HE TOIBKO BBIIIOJIHATH
OPAKTUYECKU BCE BH/IBI PA6OT O KATUTATIBHOMY
PEMOHTY CKBAXKHUH, HO U O1arOfapsi MOIITHOMY
UHXXEKTOPY, YBEIMYEHHOMY OOBEMY Y3714 HAMOTKH,
UCIOJIb30BAHUIO TUOKOU TPYOBI HOIBIIOTO IUAMETPA
O6CITYy>KUBATb CKBA>KMHBI 3HAYNUTEIBHBIX ITTyOHNH
C QHOMAJIBHO BBICOKMM IIJIACTOBBIM JJABJICHUEM,
HCIIOJIb30BAThCS IPU HANIPaBJI€HHOM OypeHuu, I'PIT,
UCCJIEJOBATENBCKUX PAOOTAX HA CKBAXKMHAX BCEX
THUIIOB, B TOM YHUCJIE B TOPU3OHTAJIBHBIX yYaCTKAX.
INorpeburensckue kKoHpepenunu C3A0 «PUIMAII>
— 3 pexTuBHAA POPMA TUAJIOTA MEXKTY
U3TOTOBUTEJIEM BBICOKOTEXHOJIOTUYHOTO
060PYJOBAHUA U €TO NONB30BATENAMHU. Takue

minded people, the core of which is the enterprise.
Representatives of oil and gas service companies,

which have operated Fidmash equipment for many

years, and newcomers who are just mastering

coiled tubing technologies or intending to join an

open community of high-tech oil and gas service

followers and purchase their first units come to Minsk.

Conference participants are guaranteed to receive

the most accurate information on new products

of the enterprise, on the features of operation and

ways of modernizing existing equipment, on types

of service, on forms of constant interaction with the

manufacturer. And there is feedback to NOV FIDMASH

that allows you to build strategic and tactical plans.

BCTPEYH MPOBOJATCS EKETOAHO M CTAJIH YIKE
TPAJAUIIUOHHBIMH U OXKUJAEMBIMU. B 3TOM rogy
3AaMHTEPECOBAHHAA AyIUTOPUSA COOPANTACH B
OATHAALUATHINA Pa3, 9TO CBUAETENBCTBYET HE TOJIBKO
06 YCIIEIMTHOCTH TOAOOHON (POPMBI ITPSMOTO
B3aUMOJIECHCTBUSA, HO M 06 O6PA30BABIIEMCS IMTUPOKOM
KpyTe €JUHOMBIIUIEHHUKOB, APOM KOTOPOT'O
ABJIAETCSA NPEAIPUATHE.

B MHHCK IPHE3XKAIOT U IIPEACTABUTEIN
HEPTEra30CEPBUCHBIX KOMITAHWI, MHOTO JIET
IKCILTYaTUPYIOMUX (PUAMAIIEBCKOE OOOPYJOBAHHUE,

Y HOBUYKH, TOJIBKO OCBAWBAIONIUE KOJITIOOUHIOBBIE
TEXHOJIOI'MY WJIHA HAMEPEBAIOIMUECA IPUMKHYTh

K OTKPBITOMY COOOIIECTBY ITPUBEPKEHIIEB
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOI'O CEPBUCA U
MPUOOPECTHU CBOU NIEPBBIE YCTAHOBKU. YYACTHUKHU
KOH(PEPEHIIUN TAPAHTUPOBAHHO IMOJIYYAIOT CAMYIO
TOYHYIO NTH(POPMALTAIO O HOBOK NPOLYKIINHA
NPEANPUATHA, 06 OCOOEHHOCTAX IKCILIYATAIIUNA

U IIYTAX MOJEPHUBALINH YKE UMEIOIIETOCA }

MpakTryeckn He UMeloT KOHKYPEHTOB Ha
POCCUIMNCKOM pbIHKE BbiMyckaemble Mnog,
opeHaom «PUOMALL» KonTioOUHroBbIe
YCTaHOBKM, psf, KOTOPbIX HeAaBHO
NOMoJIHMNA YCTaHOBKA THXXENOoro

knacca MK40T — npegcrasutens

HOBOTO NOKOJIEHUNA KONTIOOMHIOBOro
obopynoBaHUS, CyLLLECTBEHHO
paclmpsiollero Habop 1 napameTpbl
TeXHONOrNYeCcKn onepaumi.

There are practically no competitors in
the Russian market. Coiled tubing units
produced under the FIDMASH brand,

a number of which have recently been
replenished with the MK40T heavy class
unit. This is a representative of a new
generation of coiled tubing equipment

WA T i T
\*‘?ﬂ:;:h"!m& | thatsignificantly expands the range and
= o parameters of technological operations.

Ne 4 (070) [Jexkabps/December 2019 39

PROSPECTS



[TEPCITEKTHBDI

060PYyJOBAHUSA, O BUJJAX CEPBUCHOTO
06CITy)KUBACHUMS, O (POPMAX
MHOCTOSIHHOTO B3AUMOJEUCTBUSA C
npoussoguteeM. A K C3AO «PHIMAIIT»
UIET OOPATHAS CBA3b, IO3BOJIAION A
CTPOUTB CTPATETUUECKUE U TAKTUYECKUE
TUTAHBL

B pa6ore 15-11 [ToTpebuTenbCKOM
KOH(PEPEHIIUHU IO TPUTTIAIIEHUIO
MIPEANIPUSTHS IPUHSIN YIACTHE
MPEJICTABUTEIN KPYITHBIX U CPEAHUX
OGH3HECOB, IKCILTYATUPYIOIMINUX
060pygOBaHUE TPOU3BOACTBA C3AO
«PHIMAIID», — KOMIIAHUM U3 PA3JIMYHBIX
HedTe- U ra30J00bIBAIOIINX PETHOHOB:
BocTrounort u 3anagHor CuobupH,
Tarapcrana, bamkopTocTana, YKpauHbIL,
benapycw, a TAKKE KOMIAHU —
MPOU3BOAUTEIIEA BHYTPUCKBAKUHHOI'O
UHCTPYMEHTA IS PA6OTHI C
KOJTIOOMHT'OM.

KoH(pepeHITHIO TOPIKECTBEHHO
OTKDPBLIN IIPUBETCTBUSA PYKOBOJUTEIEN
NPEANPUATHSL.

E.B.J/IarroTeHTOBA OO IATOAAPNUIA IPHUOBIBIINX
Ha [TOTpeOGUTENBCKYIO KOH(PEPEHIIHIO I'OCTEW,
MHOTHE U3 KOTOPBIX MPAKTUYECKHU €KETOHO
HAXOJAT B CBOUX HATIPS)KEHHBIX I'PAPHUKAX MECTO
JUIS 3TOT'O MEPONPUATHA. «ITepBas KOH(MEPEHIINA,
KOTOPYIO MBI 33/IyMBIBAJIA ITATHA/LIATD JIET HA34/,
KOHEYHO, ABJIAIACH JIJI HAC ONPEEIEHHBIM
PHCKOM, — OTMETHJIA B CBOEM IIPUBETCTBEHHOM
CJ10B€ OpaTop. — Toryma Mel UMEJIH €1e HeOGONbIION
OMBIT U (PAKTUYECKH TOJIBKO HAYMHAJIN PA6OTATH
B TOM OOJIACTH, B KOTOPOX CETOAHSA YCIIENTHO,
YBEPEHA, YTO BbI COITIACUTECH CO MHOI, pA0OTAEM
Kak koMmImanus. [Tepsas [ToTpebuTenbcKas
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B aToM ropy 3anMHTepecoBaHHas
ayautopusi cobpanack B
NATHaALATbIA pa3, YTo
CBUAETENbCTBYET HE TONIbKO 00
yCrnewHoCT! NoaobHom popmbl
NPAMOro B3aMMOZENCTBUS, HO

1 06 0Opa3oBaBLLEMCS LUIMPOKOM
Kpyre eAMHOMbILLIEHHWNKOB,
SAPOM KOTOPOro ABNSETCS
npeanpusitTye.

This year, an interested audience
gathered for the fifteenth time,
which testifies not only to the
success of this form of direct
interaction, but also to the
formation of a wide circle of like-
minded people, the core of which
is the enterprise.

At the 15" Consumer
Conference, at
the invitation of
the enterprise,
representatives of
large and medium-
sized businesses
operating equipment
manufactured by NOV
FIDMASH took part —
companies from various
oil and gas producing
regions: Eastern and
Western Siberia,
Tatarstan, Bashkortan,
Ukraine, Belarus., And
also manufacturing
companies directly
flexible tubing and
downbhole tools for
working with coiled
tubing.

The conference was

solemnly opened by the greetings of the enterprise

managers.

A.B. Lapatsentava thanked the guests who arrived
at the Consumer Conference, many of whom almost

every year find a place for this event in their busy
schedules. “The first conference that we conceived
fifteen years ago, of course, was a certain risk for us,”

the speaker noted in her welcoming speech. “Then

we had little experience and actually only started to
work in the area in which I am successful today, I'm
sure That you agree with me, we work as a company.

The first Consumer Conference was, to a certain

extent, business courage — to invite consumers to an

open, uncompromising eye-to-eye dialogue, share

ideas and plans, hear about
themselves flattering
reviews and constructive
criticism. We realized how
important such meetings
are for the enterprise, how
they motivate us and help
us when we feel such real
feedback, concentrated,
figuratively expressed, in
the energy field. We have
a huge return, for which
many thanks to you.
Welcome to those who first
came to us. Hope you find it
interesting here. I wish you
alla good job!”

A B.Lapatsentava
introduced the audience
to the Director General
of NOV FIDMASH
AV. Linevich, who took the
baton of this high position
over from her in March

. 2019. Alena Borisovna



KOH(pepeHIUs 6bLIA B ONPEJEICHHON
CTENEHN OU3HEC-MYKXECTBOM —
MHPUTTIACUTD IOTPEOUTENEH K
OTKPBITOMY 6ECKOMITPOMHUCCHOMY
JIMAJIOTY 171232 B IV1a34, TOJETUThCS
UIACAMU U IVIAHAMHY, YCIIBIIIATH O
cebe KaK JIECTHBIE OT3BIBbL, TAK U
KOHCTPYKTUBHYIO KDUTHUKY. MBI TIOHSJIH,
HACKOJIBKO TAKHE BCTPEYH BASKHBI JIJIST
NPEANIPUATHA, KAK OHU MOTUBHUPYIOT
HAC 1 IOMOT'AI0T B pab0Te, KOI7Ia MBI
OIIYIIAEM TAKYIO PEAIIBHYIO OOPATHYIO
CBS13b, CKOHIIEHTPUPOBAHHYIO, OOPA3HO
BBIPAKASICh, B SOHEPTICTUYCCKOM ITOJIC.
MbI UM€EEM OI'DOMHYIO OTAAYY, 34
KOTOPYIO BAM MHOT'OKPATHOE CIIACUOO.
Jo6pO NOXKAIOBATH TEM, KTO BIIEPBBIC
IIpuexasI K Ham. Hasierock, 9To Bam
OyZET 371eCh MHTEPECHO. Kenaio Bcem
xopoue padoTel!»

E.B.JIannoTeHTOBA IIPEACTABIIIA
AYAUTOPHUU T€HEPAJIBHOTO JUPEKTOPA
C3AO «PMMAII»> A B. JIuHEBNYA,

MNepBas MoTpebuTenbckas
KOHepeHLUus Obina B
onpepeneHHow cteneHn busHec-
MY>XeCTBOM — NpUrnacnTb
noTpebuTenen K oTKpPbITOMY
©eckoMnpPoMMCCHOMY Ananory
rnasa B rnasa, NnogenuTbcs

noeaMum 1 rnjlaHamu, ydiblllaTtb O
cebe KaK necTHble OT3blBbl, TAK "

KOHCTPYKTUBHYIO KPUTUKY.

The first Consumer Conference
was, to a certain extent, business
courage - to invite consumers

to an open, uncompromising
eye-to-eye dialogue, share

ideas and plans, hear about
themselves flattering reviews and
constructive criticism.

emphasized the most
impressive milestones
of the biography of
Alexander Vladimirovich.
AV. Linevich, along with
a team of designers -
professionals in his field,
stood at the origins of the
Belarusian project “Coiled
Tubing”, went from a
designer, chief designer,
technical director to the
head of the enterprise.
“I think that the quality
of FIDMASH projects is in
good hands,” concluded
A B. Lapatsentava.
AV.Linevich
welcomed the
participants of the
Consumer Conference:
“Such meetings are very
important for us. Your

PROSPECTS

KOTOPBII IPUHAJI OT HEE 3CTAPETY 3TOMU BEICOKOMN
JomkHocTH B MapTe 2019 ropa. Enena boprcosna
clieN1ana aKIEHT HAa HAUO0JIee BIEYATIIAIOMNX
BexXax 6morpadum Anekcanapa BraguMuposnya.
AB.JInHEBHY BMECTE C KOMAHA0M KOHCTPYKTOPOB
— IIPO(PECCUOHAJIOB CBOETO JI€JIA CTOA Y UICTOKOB
O€JIOPYCCKOTO NMPOEKTA «KOITIOOMHT», TPOIIEN
OyTh OT KOHCTPYKTOPA, ITTABHOI'O KOHCTPYKTOPA,
TEXHUYECKOT'O JUPEKTOPA A0 ITIABBI NPEATIPUATUA.
<1 TyMarlo, 9TO Ka4eCcTBO NpoeKTOB « P IMAIIIa»
B HA/IE)KHBIX PYKAX», — PE3IOMUPOBAJIA
E.b.JlanorenTosa.

A.B.J/InHEeBHY [TIOIIPUBETCTBOBAJ YY4ACTHUKOB
[ToTpebuTenbCKOM KOH(pepeHINN: «/111 HAC
OY€HDb BAKHBI TAKHE BCTPEYH, POJIb KOTOPBIX B
HEIPEPBIBHOM PAa3BUTHHU BBIITYCKAEMOH
C3AO «DHIMAIII» TEXHUKU TPYAHO IIEPEOLICHUTD.
S cunraro, uro [ToTpeburenbckue KOHPEPEHIIUU —
3TO HE TOJIBKO NIPE3EHTALUH HAINX BO3MOKHOCTET],
HO Y IIPEKPACHDIN ITOBOJL
JIJ1s1 OOIIEeHM S, OOMEHA
OMBITOM C KOJUIETAMU,
CO BCEMU BAMH, KTO
padoTaeT B HePTEra30B0M
cepsuce. [Iporpamma
HBIHEITHEN KOHMEPEHITUN
CBUJIETEJILCTBYET O TOM,
4TO BCe 60s1€€ NOMYJIAPHBIM
CTAHOBUTCS HAIIPABJIEHUE
4ABTOMATHU3A1IMH,
LU POKOI'O IPUMEHEHU A
3JIEKTPOHUKU — BOIIPOCHI
nudposuszanuu. OHU
BCET/a ObLIN B TIOJIE 3PEHUS
HAIIIEro IPEIPUATHS, HO
Ha COBPEMEHHOM 3TaIle
MIPHOOPETAIOT BCE OOIbIIEE
3HA4YEHUE, IOITOMY B
MpOorpaMme 60JIbIIast }

role in the continuous development of the equipment
manufactured by NOV FIDMASH can hardly be
overestimated. I believe that Consumer Conferences
are not only presentations of our capabilities, but also
an excellent occasion for communication, exchange
of experience with colleagues, with all of you who
work in the oil and gas service. The program of the
conference shows that the direction of automation
and the widespread use of electronics — digitalization
issues — is becoming increasingly popular. They have
always been in the field of view of our company, but
at the present stage they are becoming increasingly
important, therefore, the program has a large
concentration of reports on digitalization. I wish the
conference participants fruitful work and constructive

dialogue.”

The busy program of the 15" Consumer Conference
on the operation of coiled tubing equipment,
cementing, pumping, nitrogen equipment and }
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KOHIICHTPALUSA JOKIAJOB,
MHOCBAIEHHBIX ITU(PPOBU3AIIUU.
JKeJjaio yuaCcTHHUKAM
KOH(EPEHIINH [ITIOJJOTBOPHOM
PabOTEl U KOHCTPYKTUBHOTO
JUAJIOTa».

Haceimennas nporpamma 15-1
[ToTpebuTenbCKOM KOH(PEPEHITUNU
1O BOIIPOCAM IKCILIYATAIUH
KOJTIOOUHI'OBOT'O, HACOCHOTO,

MporpamMmma HblHeLHen
KOHepeHUUM CBUAETENLCTBYET
0 TOM, 4TO Bce bonee

NonNynsiPHbIM CTAHOBUTCA
HarnpaB/ieHMe aBToMaTM3aLnn,
LUIMPOKOro NPUMEHEHUS
31eKTPOHMKMU — BOMPOChI

umdpposusaLmn.
The program of the conference

hydraulic fracturing equipment
of NOV FIDMASH included
thirteen reports, two
discussions, an excursion

to the Minsk Wheel Tractor
Plant, where the lion's share

of the chassis on which they
are mounted is made units, as
well as events providing ample
opportunities for informal

3306TH°F0 °6OPYH°B“1{I;I’_II shows that the direction of Coﬁ?fg;g?:lfﬁ;ospecﬁ e
uo OpyﬂOBaHI/IH aJ1sd . o Vi
C3A0 «PHMIMAIIL» BKIIOYaaa automation and the Wldespread directions for the

TPUHAALATH JOKIAJOB, IBE
JUCKYCCHH, SKCKYPCHIO Ha
MUHCKHI 3aBOJ, KOTECHBIX
TATAYEN, TJI€ U3TOTABIUBAECTCSA
JIbBUHAS JOJI MTACCH, HA KOTOPBIX
MOHTHPYIOTCS YCTAHOBKH, 4 TAK)KE MEPOIPHUATHSA,
NPEJOCTABIAIONIUE HMIUPOKUE BOZMOXKHOCTH JJIA
He(dOPMATBHOT'O OOLIECHUS.

Joxnan «JlepcrieKTHBHBIEC HAIIPABIACHH A
PA3BHTHSA KOJITIOOHMHI'OBOI'O OGOPYXOBAHHUS OT
C3A0 «PUIMAIII» Bey1IEro KOHCTPYKTOpa OKY
C3AO «DHIMAII> A.A. BeKkBepTa OTKPbLI IIEPBYIO
CEKLUIO KOH(pepeHUN. KOHCTPYKTOPCKOE OI0PO
NPEANPUATUSL CTPEMUTCA PA3BUBATH CBOIO IUHEUKY
KOJTIOOUHT'OBOI'O OOOPYJOBAHUS B COOTBETCTBHUH C
MHPOBBIMH TPEHAMHU Pa3BUTHUA TeXHOMOrui 'HKT,
B YACTHOCTH, UCITOJIb30BAHUEM OOJIBIIEPA3MEPHBIX
I'HKT nnamerpom 44,45 My, 50,8 MM u 60ee.

PacTeT TArOBOE YCUIHME MHKEKTOPA — 10 45 TOHH.
EMKOCTB y371a HAMOTKHY YBEJIMYCHA [0 5,5—6 THIC.
MeTpPOB. [IpeycMaTpruBaeTCs IPOTUBOBBIOPOCOBOE
060PYJOBAHUE C YCIOBHBIM ITPOXOAOM 100 MM.
KoMmiekc 000pyIOBaHUA MOXKET OBITb CMOHTUPOBAH
K4K Ha OZJHOM, TaK U HECKOJIbKHX IIIACCH, B TOM YUCIIE
HA HECKOJIBKUX HIACCHU B TPAHCIIOPTHOM Iabapure.
ITpu pa3buBKE TEXHOJIOI'MYECKOI'O OOOPYIOBAHUS
Ha HECKOJIBKO YaCTEN IAPK TPAHCIIOPTHLIX CPEJCTB
YBEJIMYHBAETCS, HO OJHOBPEMEHHO CO3/AETCA
YHUBEPCAJIbHBIN HA60P OOOPYJOBAHUSL.

JIOKJIATYMK IPEACTABUI BHUMAHUIO AYAUTOPUN
K4K YK€ PEAJIM30BAHHBIE IIPOEKTHI, TAK U KOHLIEIITHI,
KOTOPBIE ITIPOPAO6OTAHBI U TOTOBBI K BHEAPEHUIO B
TIPOU3BOACTBO.

BpuM NOAPOOHO OXAPAKTEPUIOBAHDI
KOJITIOOUHTOBAs ycTaHOBKA MK30T Ha maccu M3KT
(mpoekT 2020) ¥ TOTOBBI K 3AITYCKY B IIPOU3BOACTBO
KOJITIOOMHT'OBBIA KOMIIIEKC, COOTBETCTBYIONUIA
MPABHJIAM IIEPEBO3KU I'PY30B 110 Joporam Pd.

B doxkyce noK/I1a1a OKA3aJIUCh TAKXKE YCTAHOBKA
a3oTtHasa A100 u ycraHoBKa HacocHast H504. O6e
MOHTHUPYIOTCS Ha IIaccH Tatra, COOTBETCTBYIOMIEM
MIPaBUJIAM IIEPEBO3KU I'PY30B.

JOKJIATYUK IPEICTABUI XAPAKTEPUCTHUKU
KOJITIOOMHT'OBOH YCTAHOBKH TSIXKEJIOTO KJ1ACCa
MK40T-10, ocHanenHoi THKT nuamerpoM 50,8 MM
C y3JI0M HAMOTKH MaKCUMaJIBHOH €MKOCTBIO JIO
6000 M, TATOBBIM YCHITUEM HHXKEKTOPA 45 TOHH U
HOMMHAJIbHBIM JuaMeTpoM ITBO 100 mM. UMeHHO
TAKHE YCTAHOBKH B HACTOSAIIEE BPEMS BBI3BIBAIOT

popular.
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use of electronics — digitalization
issues — is becoming increasingly

development of coiled
tubing equipment from
NOV FIDMASH" by lead
designer of the Design Office of
NOV FIDMASH " A.A. Vekvert
opened the first session of the conference. The design
bureau of the enterprise seeks to develop its line of
coiled tubing equipment in accordance with global
trends in coiled tubing technology, in particular, using
large-sized coiled tubing with a diameter of 44.45 mm,
50.8 mm or more. The traction force of the injector

is growing — up to 45 tons. The capacity of the
winding unit is increased to 5.5—6 thousand meters.
Blowout equipment with a nominal bore of 100 mm
is provided. The equipment complex can be mounted
both on one or several chassis, including several
chassis in a transport dimension. When technological
equipment is divided into several parts, the fleet of
vehicles increases, but at the same time a universal set
of equipment is created.




HAaUOOJBIINI UHTEPEC Y
HOTPEOUTEIIEI.

BbLi1 Takoke nnpeacrasieH
NEPCIEKTUBHDBIN
MHOTOO6EIIAIOIIU I
KOJITIOOUHT'OBBIN KOMILJIIEKC
st THKT puamerpom 60,3 M,
NPEUMYIIECTBA KOTOPOT'O:

* OOJIBIIASI EMKOCTD Y3714
HAMOTKH IIPU COXPAHECHUH
raGapuTa 1o BRICOTE B4,5 M U
KJIMPEHCA 32 CYET MOJ’bEMHOT'O
Y3712 HAMOTKHY,;

BBICOKA4 IMTPOXOIUMOCTD U
MaHEBPEHHOCTBD 6J1aroaps
HOJHOIIPUBO/IHBIM IACCU U
CHEIUAIBHOMY IOV PUIICTTY;
* BO3MOKHOCTb IPUMEHEHUSI
HOJYIIPUIIETIA C IPUBOHBIMU
WU VIIPABIISIEMBIMU OCSIMU,
UHXEKTOP TPAHCIIOPTUPYETCS
B HAKJIOHHOM TIOJIOKEHUU C
IIOCTOSTHHO 3a4KPEIVIEHHBIM
JKEJIOOOM HATIPABIAIONI UM,
YTO YMEHBIIAET BPEMSI

Pa3BOPAYMBAHUSA HA CKBAKHHE;
* MUPOKA TMHENKA ITACCH JJI1 TPUMEHEHUS.
He ocTanuce 6€3 BHUMAHUA U AKTyaJIbHbIE

[oknagyuvk npencraBmin
XapaKkTepucTmKun
KONTIOOMHIOBOM YCTaHOBKM

T kenoro knacca MK40T-10,
ocHaweHHoun THKT gnameTtpom
50,8 MM C y3n10M HaMOTKMN
MaKCMManbHOW EMKOCTbHO

A0 6000 m, TAroBbIM ycunmem
MHXeKTopa 45 TOHH U
HOMWHanNbHbIM aAnameTtpom NBO
100 Mm.

The speaker presented the
characteristics of the MK40T-10
heavy-duty coiled tubing unit
equipped with a 50.8 mm coiled
tubing with a winding unit with a
maximum capacity of up to 6000
m, an injector traction force of 45
tons and a 100 mm nominal air
defense diameter.

The speaker presented to
the audience both the already
completed projects and the
concepts that have been
worked out and are ready for
implementation in production.

The MK30T coiled tubing
installation on the MZKT chassis
(project 2020) and a coiled
tubing complex ready for launch
in production that meets the
rules for transporting goods on
Russian roads were described in
detail.

The focus of the report was also
the installation of nitrogen A100
and pump installation H504.
Both are mounted on a Tatra
chassis that complies with the
rules for the carriage of goods.

The speaker presented the
characteristics of the MK40T-10
heavy-duty coiled tubing unit
equipped with a 50.8 mm coiled
tubing with a winding unit with

a maximum capacity of up to 6000 m, an injector

traction force of 45 tons and a 100 mm nominal air
defense diameter. It is such units that are currently

BOITPOCHI aBTOMATU3ALUH KOJITIOOMHI'OBBIX
YCTaHOBOK.

O «HarHeTaTeJIbHOM OOOPYAOBAHHH JIJIA
pa6oT1sl c THKT» pacckasasi BELyIIHI KOHCTPYKTOP
OKY C3A0 «®dUIMAIL> I.B. IIonyOHHCKHEL. BpuIo
NPEACTABIEHO OOOPYIOBAHME 111 HATHETAHUSA
TEXHOJOIMYECKUX XKUJKOCTEN, YCTAHOBJIEHHOE HA
IIACCH C IPUBOJOM OT JABUTATEISA IIACCH, HA ITACCU
C IIPUBOJIOM OT ITATTyOHOT'O IBUI'ATEIIS U B OJIOUHOM
UCIIOJIHEHWH. BTN NOAPOOHO OXAPAKTEPHU3OBAHEI
HacocHbIe ycTaHOBKH H500, H505, H504, a
TAK)KE A30THBIC YCTAHOBKH A100 115151 pabOThI C
KOJTIOOMHI'OM. OXapaKTEPU30OBAHBI CHCTEMBbI
ABTOMATHUYECKOI'O YIIPABJIEHNA YCTAHOBKaMU. HoBas
pa3paboTKa NPEANPUATHA — YCTAHOBKA 430THO-
HACOCHAs, COCTOAIAA U3 A30THON U HACOCHOI
YaCTEMN.

Benopycckoe npeanpustue C3A0 <HoBuHKA»

JIaBHO U ycriemHo coTpygHudaet ¢ C3AO «PUIMAIII.
Ero pgeruiie «dedexrockorn IT1 - coBpeMEHHOE U

3¢ dexkTHBHOE CPEACTBO KOHTPOIA COCTOTHUA
THKT» npeicTaBUI [NIABHBIN KOHCTPYKTOP C3A0
«HoBuHKa» C.A. ATpymIKeBH Y. [Ic(hEKTOCKOI
MPEJHA3HAYEH JJIs1 OLICHKH TEXHUYECKOT'O
cocrosausa 'HKT quamerpom ot 38,1 10 50,8 MM
(BBISIBJICHUE U OLICHKA JIC(PEKTOB 1 U3MEPECHUE
r€OMETPUYECKUX TAPAMETPOB), UCIIOJIb3yEMBIX

B KOJITIOOWHT'OBBIX YCTAHOBKAX, B TOM UMCJIE B
COOTBETCTBUHU C MYHKTOM 1030 desrepanbHbIX HOPM
U TIPABHJI B O6IACTU IPOMBIIIJIEHHOHU 6€30I1aCHOCTU
«[TpaBuia 6€30MaCHOCTU B HE(PTAHOI U I'a30BOH
MIPOMBIIUIEHHOCTH», B COOTBETCTBUU C KOTOPBIM
KOJITIOOUHI'OBBIE YCTAHOBKM JIOJIKHBI ObITD
OCHANIEHBI CUCTEMOI KOHTPOJISI yTOHEHU S TPYO.

causing the greatest interest among consumers.

A promising and promising coiled tubing complex
for coiled tubing with a diameter of 60.3 mm was also
presented, the advantages of which: }
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IIposeaeHue 1eeKTOCKOITUHN
I'HKT B pexxuMe peasbHOrO
BPEMEHMU MTO3BOJISIET
OTCJIEKUBATh JUHAMUKY
€€ U3HOCA U TEM CAMBIM
ONTUMH3UPOBATb CDOKU
HUCIIOIb30BAHMA TPYOBI 1
pefOTBPALATD ABAPUMHBIE
CUTYAIIUU IPU IPOBEAECHUN
paodorT.

JOKIaJUNKOM OBLII

HoBas pa3paboTka
npeanpusTUsa — ycTaHOBKa
a30THO-HACoCHas,
COCTOSALL,AA U3 a30THOM U
HacoCHOW YacTen.

A new development

of the enterprise is a
nitrogen-pumping unit,
consisting of nitrogen and
pump parts.

Large capacity of the winding unit while
maintaining the overall height of 45 m
and clearance due to the winding lifting
uni;

High cross-country ability and
maneuverability thanks to the all-wheel
drive chassis and a special semi-trailer;
The possibility of using a semi-trailer
with drive or controlled axles;

The injector is transported in an inclined
position with a guide that is permanently

MEPEYHNCIIEH COCTAB
U JAaHBbI TEXHUYECKHUE
XAPAKTEPUCTUKU
Je(PEKTOCKOIA, OTTUCAHBI TUIIBI BBISBIISIEMBIX
JedekToB. CnennanbHo padpaboranHoe [10
06ECIEYNBAET 3AMUCh 1 OTOOPAKEHNE TOTYIEHHON
nH(pOopMaH. BeUIH TPOBEJAEHBI HATYPHBIE
UCITBITAHUSA HA KONTIOOMHI'OBOH YCTAHOBKE, KOTOPBIE
MHOATBEPAUINA COOTBETCTBUE ITPHOOPA 3AJIOKEHHBIM B
TEXHUYECKOM 33/IAaHUU ITAPAMETPAM U ITOKA3AJIH, YTO
pa3paboTaHHOE yCTPOHNCTBO HAXOAUTCA HA YPOBHE
JIYUIINUX 3aPyOEKHBIX aHAJIOTOB. [IepBbie 06pa31Ibl
Je(PEKTOCKOIA YKE TOCTABJIEHBI 3AKA3YNKAM.

JOKIa1bl TOCTEN — PENCTABUTEIIEN KOMITAHNUH,
HCIIOJIb3YIOIMUX OOOPYIOBAHUE ITPOU3BOJCTBA
C3AO «PHIMAII», 6pI1 AKLIEHTUPOBAHBI HA
BO3MOXKHOCTAX U IIPEUMYIIECTBAX, KOTOPBIE B
TEXHOJOI'MYECKOM OTHOIEHUH IIPEAOCTABIIAIOT
MEPETOBBIE TEXHUYECKHUE
peneHns NpegnpuaTrus
BKYIIE€ C HAPAOOTKAMM CAMUX
MOJIb30BATENICH.

3aMeCTUTENDb JUPEKTOPA
OOO <«TarpaC-PemCepsuc»

— HA4YaJIbHUK IIPEATIPUATUASA
«AkTIO6MHCKPeMCepBurc»
P.M. AXMeTIIHNH
pacckaszan 06 «OnsITe
nposegenusa MKI'PII B
3aIl€MEHTHPOBAHHBIX
XBOCTOBHKAX H
TE€XHOJIOTI'HH OypeHHsA
OOKOBEIX OTBETBJICHHUH
B TOPH30HTAJIBHBIX
CKBA>KHHAX>.

I1.B. PEBAKOB, UHXCHED-
TEXHOJIOT 1-11 KaTeropuu
OT/ENA PA3BUTHUA
MHHOBALIMOHHBIX TEXHOJIOT U
nHcturyra benHUITWHEPTH
T'ocypapcrseHHOTO «[1O
«benopycHe®Tb», OCBETUII
«Pe3yIbTaThl HCIIBITAHHH
PErucTpHpyroumen
Ka0eJIbHOM I'OJIOBKH
JJISI TeO(PHU3UICCKUX
HCCIECTOBAHUN K
IIPOMBIBKH HE(PTETa30BBIX
TOPU3OHTATBHBIX
CKBa>KHH».

l'eHepanbHBIA AUPEKTOP
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fixed by the trough, which reduces the

deployment time at the well;

* Awide range of chassis for use.

Topical issues in the automation of coiled tubing
installations did not go unnoticed.

Leading Designer of the Design Office of NOV
FIDMASH D.V. Polubinsky told about the “Injection
equipment for working with coiled tubing”.
Equipment for pumping process fluids installed on
a chassis powered by a chassis engine, on a chassis
powered by a deck engine and in a block design was
presented. The pumping units H500, H505, H504, as
well as nitrogen units A100 for working with coiled
tubing, were described in detail. The systems of
automatic control of the plants are characterized.

A new development of the enterprise is a nitrogen-
pumping unit, consisting of nitrogen and pump parts.

Ha chnumxe: Kornmioounzoean ycmanoéka MK30T-50 na évicmasxe
00pPa3u06 60eHHO U ZPANCOAHCKOT amOomexXHuKu, npouieouietl
26 urona 2019 zooa 8 pamkax npazonosanusn 65-1emnezo 1oounesn
npeonpuasmun MuncrKoz0 3a600a Koaecnvix mazaueii (M3KT)

Ha OKmAGPbLCKOl naowadu 6 Muncke. 3HauumenbHaA Uacms
mexnuxu, evinycrkaemoii C3A0 «PHIAMAIIL, monmupyemcsa Ha
waccu MBKT

The picture shows the coiled tubing unit MK30T-50 at the exhibition
samples of military and civilianvebicles, beld on July 26, 2019 as part
of the celebration of the 65th enterprise anniversary of the Minsk
Wheel Tractor Plant (MZKT) on October Square in Minsk.

A significant part of the equipment manufactured by NOV FIDMASH
is mounted on the MZKT chassis



NcnonHuTtenbHbin gnpekTop ICoTA-Poccns
A.H. lpnboB pacckasan o6 oby4varoLmx
ceMUHapax Nno HOBEMLLNM TEXHONOTNAM
HKT u I'PI1, koTopble no 3anpocy
CePBMUCHbIX KOMMAHWM FOTOBbI HA MecTax
NPOBOAUTL KOMMNETEHTHbIE OTEYECTBEHHbIE
M MHOCTPaHHbIE NeKTopbl, NpUrnalwaemsle

ICoTA-Poccus.

Executive Director of ICOTA-Russia A.N. Gribov

spoke about training seminars on the latest

CT and fracturing technologies, which, at the

request of service companies, are ready to

conduct competent local and foreign lecturers

invited by ICoTA-Russia.

000 «pan-Jusann-I'pynmr» B.H. IlymakosB
OXAPAKTEPU30BAI «<MHUCCHIO KOMIIAaHHUH
I'pynmnsl <ypaja-Ausavin». [JOKIaJ9UK PACCKA3a1
06 OCHOBHBIX KOJITIOOMHI'OBBIX TEXHOJIOTUAX U
TexHonoruax [THIT, npruMeHsAeMbIX KOMITAHUEH,

U O IEPCHEKTUBHBIX HAMIPABICHUAX PA3BUTHS,
BKJIIOYAs HATIPABJIEHHOE KOJITIOOUMHI'OBOE GypeHUE
C IPUMEHEHUEM CUCTEMBI HAIIPABJIEHHOT'O Oy PEHUS
CHB 89-76M, paspaboranHoi C3AO «<HOBUHKA».

Kak 1 aHOHCUPOBAJI B IPUBETCTBEHHOM CJIOBE
reHepanbHbii supekTop C3A0 «PHIMAIIL
A B.JIuHeBUY, LIEJIbIN PA3J€eJ1 IIPOrPAMMbL
KOH(EPEHIINU ObLJI TOCBAIIEH HU(PPOBUZAIUU U
4ABTOMATHU341IMU BBIITYCKAEMOT'O OOOPYJOBAHUSA —
CaMO¥ aKTYaJIbHOM ITPOGIEMATUKE COBPEMEHHOTO
MAIIMHOCTPOEHUA U CTPATErNYECKOMY
HAaIIPAaBJIEHUIO Pa3BuTUsd benapycy,
THO3UIIMOHUPYIOLIEH cebs B KaueCcTBe IT-CTpaHBbL.

JOoKnaJl 3aMeCTUTEIA [NITABHOI'O KOHCTPYKTOPA —
HavYaJIbHUKA OI0pO cucteM C3A0 «PHIMAIIT>
A A.TsaneBn4a 6611 CPOKYCUPOBAH HA
JaJbHENIIEM PA3BUTHUH U HOBBIX BO3MOXHOCTAX
Y2KE CTABIIETO MOIYJIAPHBIM CEPBUCA «DHMAII-
OHJIaMH, TIOABUBIIETOCA 1BA I'O/ld HA3a/[ U C TEX IIOP
AKTHUBHO IPUMEHSIOIIETOCS.

Beaywmui nHXeHEP-3JIEKTPOHUK IIPEATIPUATHAL
A.H. JaBBIAOB PACCKA34JI O HOBBIX CHCTEMAX
YIPaBJIECHHS C 3JIEMEHTAMH ABTOMATH3AIIHH
o6opyroBanusia C3A0 «PUIMAII. J[Iokiia
K4CaJICA ABTOMATU3ALUU BCET'O CIIEKTPA
BBIIIYCKAEMBIX IIPEANPUATHEM YCTAHOBOK (A30THBIX,
HACOCHBIX, 4a30THO-HACOCHBIX, KOJTIOOMHI OBBIX).

3aMeCTHUTEND [NIABHOT'O KOHCTPYKTOPA
C3AO «HosuHka» H.H. KITyOHHKOB O3BY4NJI
nokaaz «VisualFrac — oregecTBEHHAS CHCTEMA
yupasiaeHus ooopyaoBanuem I'PIl. boiio
PACCKA32HO O BO3MOKHOCTAX IIPOI'PAMMHO-
anmaparHoro KoMmiuiekca VisualFrac, onHum
U3 KOHKYPEHTHBIX IPEUMYIIECTB KOTOPOT'O
repes 3apyoesKHBIMH PA3PA0OTKAMU SIBJISIETCS
32IENCTBOBAHNE MEXYHAPOJHON CUCTEMDL

eauHauil CH.

3amecturesb gupekropa 1o I'PIT OO0
«JlennnoropckPemCepsuc» II.C. JleMaKHH

Belorussian enterprise CJSC Novinka has long and
successfully cooperated with NOV FIDMASH. Its
brainchild "Flaw detector DT1 - a modern and
effective means of monitoring the state of coiled
tubing” was presented by the chief designer of CJSC
Novinka S.A. Atrushkevich. The flaw detector is
designed to assess the technical condition of coiled
tubing with a diameter of 38.1 to 50.8 mm (detection
and assessment of defects and measurement of
geometric parameters) used in coiled tubing units,
including in accordance with paragraph 1030 of the
Federal Norms and Rules in the Field of Industrial Safety
“Safety rules in the oil and gas industry”, according to
which coiled tubing units should be equipped with a
pipe thinning control system. Conducting coiled tubing
flaw detection in real time allows you to monitor the
dynamics of its wear and thereby optimize the life of the
tube and prevent accidents during work.

The speaker listed the composition and technical
characteristics of the flaw detector, described the
types of detected defects. Specially developed software
provides recording and display of information received.
Field tests were conducted on a coiled tubing unit,
which confirmed the compliance of the device with
the parameters laid down in the terms of reference and
showed that the developed device is at the level of the
best foreign analogues. The first flaw detector samples
have already been delivered to customers.

e reports of guests — representatives of companies
using equipment manufactured by NOV FIDMASH
were focused on the opportunities and advantages that
technologically provide advanced technical solutions
of the enterprise, coupled with the best practices of the
users themselves.

Deputy Director of TagraS-RemService LLC — Head
of AktyubinskRemService R.M. Akhmetshin
talked about "The experience of conducting the
multi-stage fracturing in cemented shanks
and the technology of drilling side branches in
horizontal wells."

P.V. Revyakov, 1st category industrial engineer,
Department of Innovative Technologies Development,
BelNIPIneft Institute of the State-owned Belorusneft
Production Association, highlighted “Test results of
a recording cable head for geophysical surveys
and flushing of oil and gas horizontal wells”.

General Director of Ural-Design-Group LLC
V.N. Shumakov described the "Mission of the
companies of the Ural-Design Group". The speaker
spoke about the main coiled tubing technologies and
EOR technologies used by the company, and about
promising areas of development, including directional
coiled tubing drilling using the SNB 89-76M directional
drilling system developed by CJSC Novinka.

As announced in the welcoming speech, the Director
General of NOV FIDMASH AV. Linevich, the entire
section of the conference program was devoted to
digitalization and automation of manufactured
equipment — the most urgent problems of modern
engineering and the strategic direction of the
development of Belarus, positioning itself as an IT

country. }
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Mbl, Kak NOAPSAYMKN, UMEeM 3[eCb
BO3MOXHOCTb HanpaBnsTb BEKTOP
[anbHenwero pa3sutus, obcyxaaTtb ¢
npeanpusTUeM-NPON3BOAUTENEM, KaKoe
obopynoBaHus byaeT BocTpeboBaHo B
Gnmxaniwem dyayluem 1 NoHagoouTcs
HaM ans paboT, KOTopble HAMeYaloTCS.

We, as contractors, have the opportunity
here to direct the vector of further
development, to discuss with the
manufacturer what equipment will be
indemand in the near future and we will
need it for the work that is planned.

BBICTYITHJI C IoK1a710M <IlmdppoBH3amms Kak
HHCTPYMEHT YIIPABJICHHA OGOPYTOBAHHEM
I'PID>.

O6 uHCTpYyMEHTE 71 paboThl yepes HKT,
060PYJOBAHUU IO 3aKAHYHUBAHUIO CKBAKUH,
JIOBWJIBHBIM pa6oTaM 1 KPC, ipeiocTaBisieMoM
xommnanuer «Tomn Tyns Pyc», fonoxun ee
UCIOJIHUTENbHBIN fupeKkTop B.M. EpyeHKo.

KOMIIEKCHOMY CTPAaXOBAHUIO AJ1s IIPEAIIPUATHHI
HEPTEra30BOIO KOMILIEKCA OBLIIO MOCBAIIEHO
COOOIIIEHUE BULIE-TTPE3U/ICHTA IO paboTe C
OPEANPUATUSMHA TOIUIMBHO-9HEPTETUYECKOTO
koMiuiekca ITAO CAK «DHeprorapanrt»

P.41. Hruiosa.

HicnonnurtensHbll gupekTop ICOTA-Poccus
A.H. T'pu60B pacckas3an 06 00y4aIonUX CEMUHAPAX
1o HoetmuM TexHonorusam 'HKT u I'PT1, koTopsle
O 3aMIPOCY CEPBUCHBIX KOMITAHUI TOTOBBI HA
MECTAX MPOBOJUTL KOMIIETEHTHBIE OTEYECTBEHHBIE
Y1 UTHOCTPAHHBIE JIEKTOPHIL, TpUrnamaeMmore ICOTA-
Poccus.

Juckyccrio «CepBHCHOE OOCTy>KHBAHHE:
BOIIPOCHI — OTBETHI. AKTYaJIBHBIE BOIIPOCHI K
OIIHOKH SKCILTYATHPYIOUIHNX OPTIaHHU3AIHE
IpHU paboTe HA KOJITIOOHHIOBOM
000PYIOBAHHH> MOJIEPHPOBA HAYAJIBHUK OT/E/IA
cepsuca C3A0 «DHIMAII» A.M. BOJIKOB.

BypnyIo fuckyccuio «Opraau3anusa
TAPAHTHIHOI'O H CEPBHCHOI'O OOCTY>KHBAHHU A
maccu M3KT B Poccurickor ®denepannmn»
WHHUILIMUPOBAJ I'eHEPAIbHBIA AupeKTOp OO0 TexHO-
TpaHc» — OPUITUATBEHOTO JUJIEPA U CEPBUCHOIO
LEeHTPa MUHCKOI'O 3aBOJa KOJIECHBIX TATA4€l HA
Tepputopuu PO — II.M. KykaJio.

3HAKOMCTBO C IPOLIECCOM ITPOU3BOACTBA
IIACCH, HA KOTOPBIX MOHTHUPYETCS «<BEPXHEE»
HeTEra3oCcepBUCHOE OOOPYJOBAHUE, COCTOAIOCH B
MPOLECCE NTOCEMEHN YIACTHUKAMH KOH(MEPEHITNN
MUHCKOI'O 32BO/Ia KOJIECHBIX TATadei.

15-a ITorpedurensckas kKoHpepennusa C3A0
«DUIMAIIL» 110 BOIPOCAM IKCIUIYATALUU
KOJITIOOMHT'OBOT'O, HACOCHOT'O, a30THOT'O
060pyAOBaHUA U 060pYyAOBaHuNA 151 ['PIT
3aBepmniIach. Kak cpopmMynnposan OA1H U3 ee
rocrei, 3amecturens gupexropa OO0 «TarpaC-
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The report of the Deputy Chief Designer — Head of
Systems Bureau of NOV FIDMASH A.A. Glyatsevich
was focused on further development and new features
of the already popular Fidmash-Online service,
which appeared two years ago and has been actively
used since then.

As announced in the welcoming speech, the Director
General of NOV FIDMASH AV. Linevich, the entire
section of the conference program was devoted
to digitalization and automation of manufactured
equipment — the most urgent problems of modern
engineering and the strategic direction of the
development of Belarus, positioning itself as an IT
country.

Leading electronic engineer A.N. Davydov spoke
about new control systems with equipment
automation elements of NOV FIDMASH. The
report dealt with automation of the entire range of
facilities manufactured by the enterprise (nitrogen,
pump, nitrogen-pump, coiled tubing).

Deputy Chief Designer of CJSC Novinka
N.N. Klubnikov voiced the report "VisualFrac -

a domestic hydraulic fracturing equipment
control system.." It was told about the capabilities of
the VisualFrac software and hardware complex, one
of the competitive advantages of which over foreign
developments is the use of the international ST unit
system.

Deputy Director for hydraulic fracturing,

LLC LeninogorskRemServis P.S. Demakin made a
presentation entitled “Digitalization as a tool for
managing hydraulic fracturing equipment”.

Top Tools Rus executive director V.M. Erchenko
reported on a tool for working through tubing,
equipment for well completion, fishing operations and
cattle provided by Top Tools Rus .

Comprehensive insurance for oil and gas enterprises
was addressed by the message of the Vice President for
work with enterprises of the fuel and energy complex
of PJSC SJSC Energogarant by R.Ya. Igilowv.

Executive Director of ICOTA-Russia A.N. Gribov
spoke about training seminars on the latest CT and
fracturing technologies, which, at the request of service
companies, are ready to conduct competent local and
foreign lecturers invited by ICOTA-Russia.

The discussion "Service: questions and
answers. "Actual issues and errors of operating
organizations when working on coiled tubing
equipment" was moderated by A. M. Volkov, Head
of the Service Department, NOV FIDASH.

The heated discussion “Organization of warranty
and service maintenance of the MZKT chassis in
the Russian Federation” was initiated by the General
Director of Tekhno-Trans LLC, the official dealer and
service center of the Minsk Wheel Tractor Plant in the
Russian Federation, P.M Kukalo.

Acquaintance with the production process of the
chassis, on which the "upper" oil and gas service
equipment is mounted, took place during the visit
by the conference participants to the Minsk Wheel
Tractor Plant.

The 15 Consumer Conference of NOV FIDMASH



PemCepBuUc» — HAYAJIbHUK IPEAIIPUATUA
«AKTIOOMHCKPeMCepBuc» P.M. AXMETIIHNH:
JIoTpebUTENbCKUE KOH(PEPEHIIUU — ITO
06CyKAECHUE OOOPYIOBAHUS, KOTOPOE MBI
IKCILTyaTUPYEM. MBI, KaK NOAPATYNKU, UMEEM 37ECh
BO3MOKHOCTb HATIPABJIATD BEKTOP JAAJIBHEHIIETO
PasBUTHUSA, OOCYKIATH C IPENIPUATHEM-
IPOU3BOAUTEIEM, KAKOE OO0OPY/IOBAHUS OYIET
BOCTPEOOBAHO B OJIMKANIIEM OYAYIIEM U
THOHAJIOOUTCI HAM /1151 PA6OT, KOTOPbIE HAMEYAIOTCS.
Taxkue KOH(PEPEHIINHU JOJKHBI OBbIT BCETA A,

He comHeBaeMcs, 4TO KOHCTPYKTHUBHBINA AUAJIOT
MEXY IPOU3BOAUTENAMU OOOPYAOBAHUSA U €TO
MOJIb30BATENSAMU HE IPEPBETCA. [OCTENPUHMHBIN
MMUHCK /11 HETO OTKPBIT.

AHaIUTAYECKAs I'PYIIIIA SKyPHAIA
«Bpemst koaTroounra. Bpems I'PI»

PROSPECTS

on the operation of coiled tubing equipment,
pumping, nitrogen equipment and hydraulic
fracturing equipment has ended. As one of her guests
formulated, the deputy director of TagraS-RemServis
LLC — the head of the AktyubinskRemServis enterprise
R.M. Akhmetshin: “Consumer conferences are a
discussion of the equipment that we operate. We, as
contractors, have the opportunity here to direct the
vector of further development, to discuss with the
manufacturer what equipment will be in demand in
the near future and we will need it for the work that is
planned. Such conferences should always be!”

We have no doubt that the constructive dialogue
between equipment manufacturers and its users will
not be interrupted. Hospitable Minsk is open for it.

Analytical Group of the Coiled Tubing Times
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TEXHOJIOT'

Pe3yabTrarsbl HCIIBITAHHUMN
PErHCTPHPYIONICH KA0EIbHOH I'OJIOBKH
/1A T€O(PU3UYIECKHUX MCCACTOBAHHI

M IIPOMBIBKH I'OPH30HTAJIbHBIX
He(PTEra3oBbIX CKBAKHH

Test Results of the
Recording Cable Head

for Logging and Cleanout
Operations in Horizontal

Oil and Gas Wells

11.B. PEBAKOB, umncenep-mexnonoz 1-i xamezopui omoesia pa3eumius
UHHOBAUUOHHBLX MEXHO02ULL, Be0pYCCKULL HaA)UHO-UCCIe008AMEeNbCKULL

U NPOCKMHBLLL UHCIMUMY I Heh MU

P.REVYAKOV, the 1st category production technologist at the Department of Innovative
Technologies Development, Belarusian Oil Research and Design Institute

Cnaup 1

PVYII JIpon3BOACTBEHHOE OObEAUHEHUE
«benopycuedtb> ¢ 2007 roga 3KCIIyaTupyeT
KOJITIOOMHI'OBBIE YCTAHOBKU U OOOPYZOBAHUE
C3AO «PMIMAIII>. B 2018 roay Obl1a
IIOCTABJIEHA YCTAaHOBKA THIIa MK-30T-10 Ha 6a3e
maccu M3KT ¢ TATOBBIM YCUIIMEM MHIKEKTOPA
27 TOHH U BO3MOKHOCTBIO paboThl ¢ THKT
arameTpom 38,1 Mm, JTHHOE 10 6200 M.

DTa KOITIOONMHI'OBA YCTAHOBKA BBIIIOIHAET
KOJITIOOMHI'OBBIE OIIEPAIUH HA BHEIITHEM
CEpPBUCE.

Cnawnp, 2

B 2012 roay B PVII dIponsBoacTBEHHOE
oobeguHeHue «beropycHedTb>
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State Production Association
Belorusneft has been operating
coiled tubing units and equipment
manufactured by FIDMASH CJSC
since 2007. In 2018, FIDMASH
CJSC supplied a MK-30T-10 CT
unit based on MZKT chassis with a
27-tons injector pull force and the
ability to work with coiled tubing
with a diameter of 38.1 mm and a
length of up to 6,200 m. This coiled
tubing unit performs coiled tubing
operations as an external service.



YctaHoBKa kontio6uHrosas MIK-30T-10 (2018 r. n.) n

Bazoeoe waccu - M3KT-652760.

Macca nonHas, He 6onee — 59 000 kr.

MakcumansHoe paGoyee gasnexue — 70 MNa.

MakcumanbHoe TArosoe ycunue uHxektopa: FM127 - 270 kH.

Ouametp NHKT - go 44,45 mm.

MakcumaneHas gnuHa MHKT Ha Gapabane:

—npwn guametpe FHKT 38,1 MM, TonwmMHe cTeHKH 3,4 mm = 5500 m;

— npu gwametpe NFHKT 38,1 MM, nepemeHHOW TOMWMHE CTEHKW W AWaMeTpe
cepgedHuka Gapabana 1600 mm — 6200 m;

—npu guametpe MHKT 44,45 mm - 4100 m.
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C3AO «OHUJIMAIII» 6b11a IIOCTABIEHA TOJOOHAS m
KOJITIOOMHTOBAs yCTAaHOBKA MK-30T-10 Ha 6a3e

maccu M3KT ¢ TATOBBIM YCUIIMEM UHXKEKTOPA
27 6TOHH, KOTO6paH BBIIIOJIHACT CEPBUCHbBIC MEK-30T-10 based on MZKT chassis
PAbOTDI 32 PYDCAOM. with a 27-tons injector pull force
- was supplied by CJSC FIDMASH to
Cnanp, 3 pplied by CJ5¢
Production Association Belorusneft.
Currently, this unit performs service
Ha nedranbix mecropoxaeHusx PVI1 .
operations abroad.
«IpOoM3BOACTBEHHOE OOBEAMHEHUE
«benopycHedTh> ¢ 2007 rOAA KOMTIOOUHI'OBBIC m
PaboThI HA CKBAXKUHAX [IPOBOJATCA C
yCTaHOBKOM MK-30T TATrOBBIM yCHIHEM
WHXXEKTOpPA 36 TOHH.
C nomompio MOAEPHU3UPOBAHHOM MK-30T B
Benapycu Be1yTcsl paboThl HE TOJIBKO COITIACHO

I'€OJIOro-TCXHUYCCKUM MCPOIIPUATHUAM, HO 1
OIIBITHO-TIPOMBICJIOBBIC UCITBITAHHS HOBOT'O

In 2012, a similar coiled tubing unit

Since 2007 coiled tubing
operations at oil fields of Production
Association Belorusneft have been
performed with MK-30T unit with
an injector pull force of 36 tons.

} Upgraded MK-30T is used not }
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YcTaHoBKa konTiobmHrosas MK-30T-10 (2012 r. n.) n

Basoeoe waccu — M3KT-65276.

Macca nonHas, He 6onee — 59 000 kr.

MakcumansHoe paGodee aasnexune — 70 MMa.
MakcumansHoe Tarosoe ycunue uHxektopa: FM127 = 270 kH.
Ouametp MHKT — ao 44,45 mm.

MakcumansHaa anuHda MHKT Ha Gapabane:

— npwn guametpe MTHKT 38,1 mm — 6200 m;

—npu auametpe MHKT 44,45 Mmm — 4100 m.
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OOOPYNOBAHMA, TEXHUKU U KOJITIOOMHI'OBBIX only for standard well interventions,

TEXHOJIOrUI. MTH(pOpMALIN O PE3YABTATAX but also for pilot testing of new

HA3E€MHBIX U BHYTPUCKBAXKUHHBIX UCIIBITAHUAX equipment, machinery and coiled

PETUCTPUPYIOLIEH KAOETBHON I'OJIOBKU tubing technologies in Belarus.

(PKT) pagpadorku bentHUITWHedTH OGyeT Information on the results of surface

IIPEAOCTABICHA HA CJIEIYIOMINX CIANIaX. and downhole tests of the recording
- cable head developed by BelNIPIneft

slides.

B nocneiHee BpeMs 4yaliie BBOJSTCS B

MNPOTAXXCHHOCTBIO TOPHU3OHTAJJIBHOI'O YH44CTKA

6onee 500 m, rae Haubosee 3PPEKTUBHBIM Horizontal wells with the length of
CIIOCOOOM JIOCTABKU I'eO(PpU3NYECKUX ITIPHOOPOB horizontal section of more than 500
B CKBAKUHBI SIBJIACTCA JOCTABKA IIPUOOPOB C m have been recently commissioned
nnoMoIbio 'HKT. OiHaKO B TOPU3OHTATIBHBIX more often. The most effective
CKBAKMHAX IO UJIN B IIPOLIECCE IeO(PU3NIECKUX technology to convey logging

PadoT MHOTAA TPEOYETCA BBIIIOTHUTD tools in these wells is coiled tubing,
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YcTaHoBKa konTiobumHrosast MK-30T (2007 r. n.)

TpaxcnopTHas Basa — nonynpuuen M3KT-99892.

Macea nonHas, He Gonee — 59 000 kr.
MakcumansHoe pabodsee fasnedve — 70 MMa,

MakcuMmansHoe TArOBOS younue uHwexTopa: FM 236 — 360 xH.

Ouametp THKT - go 60,3 mm.

MakcumansHas gnuda MHKT Ha Gapabane: npw guamerpe FTHKT 60,3 mm (TONWMHA CTEHKK —

4,45 mam) = 3150 m.

B 2018 rogy ewinonHeHo oSHoeneHue oSopyaceanna: wHxekTop FM 236;
repmetizatop I'T 100-70; MaMepUTENbHO-PETMCTRMPYIOWMA kKomnneke CKP-43-20.

TEXHOJIOTUYECKHUE OIIEPAIIMU: [IPOMBIBKY
HACOCHO-KOMIIpecCOpHBIX TPyO (HKT) n

320051 CKBAKHHBI (OOECIIEUYEHME JOXOXK/ICHHU A
IPHUOOPOB JJO UHTEPBAIA UCCIETOBAHUN);
HCCJIEJOBAHNE CKBA’KHUHBI C BBI3OBOM IIPUTOKA
(3aKayka a3071Q).

IToaTOMY 6BIO IPHUHATO PEIIEHUE
Pa3paboTaTh BHYTPUCKBAKUHHOE
060pPYAOBAHNE, KOTOPOE MO3BOIUT
IIPOBOAUTD '€OPUNIECKHE UCCIIEJOBAHUS CO
CTAHJAPTHBIMHU I'€O(PU3NIECKUMU [IPUOOPAMU,
4 TAKJKE BBIIIOJIHATD IIPOMBIBKY, BbI3OB IIPUTOKA
HE(PTEra30BbIX CKBAKUH C PETUCTPAIIUEN
3A00MHBIX [TAPAMETPOB B PEKUME PEATTLHOI'O
BPEMEHU C IIpUMeHeHneM OiHOM 'HKT,
OCHAIIEHHOM IreO(PU3NUIECKUM KAOETIEM.

JIJ1s1 TOCTHUKEHUS STOU 11E€JIH BBITIOJTHEHBI
paGOTHL: OCHALICHKE THOKON TPYOEL

However, in horizontal wells before
or during logging operation, it is
sometimes necessary to perform
technological operations: tubing and
bottomhole cleanout (ensuring that
tools reach the testing interval); well
testing with nitrogen lifting.

Therefore, it was decided to
develop downhole equipment
which will allow to perform logging
operations with standard logging
tools and carry out cleanout and
nitrogen lifting with the ability to
monitor downhole parameters in
real time using a single coiled tubing
equipped with a logging cable.

To achieve this goal the following
operations were performed: }
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TEXHOJIOT'

Llenb pa3spaboTku o6opynoBaHus

Uenk: pazpaboTka oGopyooBaHWA, NO3BONAOLWEre ¢ NpUMeHeHMem ogHol FHKT

oBecneunTs BEINONHEHKE:

# TMC co cTaHaapTHEIMK reodrsudeckmm npuBopamu No kabensHOMY KaHany ceasH;

» NPOMBIBKY CKBAMWHGI C perucTpaumeil 3aboiiHbIX NapamMeTpoB B peduMe peansHoro
BpEMEHM.

Ons AocTUMeHMN LUenW BbiNONHeHb! paboTki:

— ocHaweHwe MHKT reodmandecknm kaGenem ¢ npumeHeHuem kabenbHOro MHKeKTOpa;

— paspafoTka, MaroToBneHWe perncTpupyrowen kabenoHon ronosku (PKM) ans

BO3MOMHOCTH NPUCOEQMHEHWA CTAHOAPTHLIX reodusn4eckux npubopoB unu

NPOMBLIBOYHbLIX HACANOK.

reo(pU3nIeCKUM KabeseM C IIPUMEHEHUEM equipping the coiled tubing with a
Ka0EJIbHOT'O MHKEKTOPA; Pa3pabOTKa U logging cable using a cable injector;
U3I'OTOBJIEHUE CIIELIUATTU3UPOBAHHON development and manufacture of a
PETUCTPUPYIOLIEH KAOETBHON I'OJIOBKU specialized recording cable head for
(PKT) m1st npruCcoOegUHEHN CTAHIAPTHBIX connection of standard logging tools
reO(PU3NIECKUX IIPHUOOPOB, 4 TAKKE and cleanout nozzles.

Cnanpg 5

Recording cable head includes the

B cocrtas PKI BXOAAT C/IEAYIONINUE MOJYIIN: following modules:

* MOJIYJ/Ib KPEIIEHU TPYObI U KA0€IA * The connection module provides
obecneunsaeT npucoeguHenue PKI'k THKT, connection of a cable head to the
(PUKCAITHIO IreO(PUUIECKOTO KAOes; coiled tubing and installation of

* MOZYJIb FTEPMETHU3AIINN OOECTIEUNBACT the logging cable;
rePMETU3ALINIO XKUJI TEO(PUINYECKOTO Kabes; * The sealing module ensures the

* ABAPUMHBIN MEXAHUYECKUU PA3BEIUHUTEID sealing of the cores of the logging
ob6ecneunBaeT ocBoooxaeHue 'HKT ¢ cable;
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CocTaB U TexHu4yeckme xapakrepuctukm PKI

Moayns Moaynb repmeTusaumm ~
upnnnaol-ﬂ-lrﬂ TpY6bI kaGens, oBGpaTHBIA KNana, | Moayne reodusnveckun (M) |
pasbeguMHHTENL

N

950 mm

E

| Mogynb TexHonoruyeckuii (MT) |

905 Mm

" e
€ e

TexHUYecKue xa PaKTepHMCTHUKN.

v" HapyHblit guameTp: 38-42 mm.

v Konu4yecTBo »un reousnyeckoro kabena: 1 wr.

v Hapy»HbI guameTp reoduandeckoro kabena: 5,5-10 Mm.

v" MakcumanbHaa Temneparypa akcnnyarauun: 120 °C.

v" MakcumanbHoe gaeneHue akcnnyarauuu: 40 MMa.

v Tun paboyen XMOKOCTU: TeXHWYecKan Boaa, HedpTb, NeHHble

CHCTEMBI.

KabeJIeM B CJIy4ae IIPUXBATA 'eOPHU3NIECKUX * The emergency mechanical
IpUOOPOB; disconnector ensures the release of

* MOZYJIb F€O(PU3UUECKUH OOECIIEUYNBAET the coiled tubing and cable in case
KpENJIEHUE reo(prU3nIeCKOro npuodopa u of sticking of logging tools;
repefady 1o reo(pu3ndeckoMy Kadesrio * The logging module provides
3A00MHBIX [TAPAMETPOB, OIIPEAEIAEMbBIX logging tool installation and transfer
IIPUOOPOM, B TAHHOM MOJYJIE IPELYCMOTPEHDI of downhole parameters via a
KAHAJIbI JUIS ITUPKYJISAINU JKUJKOCTU U logging cable. This module provides
3aKa4ky a30T1a yepes 'HKT; channels for fluid circulation and

* MOJIY/Ib TEXHOJIOTUYECKUN OOECIIEYNBACT nitrogen injection via coiled tubing;
U3MEPEHME U IIEPEIAYY B PEXKUME PEATTBHOI'O * The technological module provides
BPEMEHHU CJIEVIOMINX [TAPAMETPOB (3200MTHOE real-time measurement and
JlaBJIEHUE, 3200HHAS TEMIIEPATYPA, KOHTPOJIb transfer of the following parameters
U pukcanmga MypTosbix coenHeHn HKT u (bottombhole pressure, bottomhole
3KCIUTYyATAIIMOHHBIX KOJIOH, INTYyOUHA CITyCKa temperature, depth of tubing and
IpUOOPA) C BO3ZMOKHOCTBIO ITUPKYIISAINN production strings couplings,
ra30’KUJKOCTHBIX cmecer uepe3 THKT u logging tool depth) with the ability
IIPOMBIBOYHBIC HACA/IKL. } to circulate gas-liquid mixtures }
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TexHonorn4yeckue npenmyulecrsa PKI n

1. MpumeHAas oauH yaen HamoTku THKT ¢ reoduanveckum kabenem, BOISMONKHO
BLINOMHUTE: TEXHONOMMYECKWE onepaywn (npoMeleka), FTMC, BeI30B NpUTOKa C
sakaukoi asota s M'HKT.

2. MpoeoauTCA percTpaura MydT NMATOBOR K 3KCNNYaTaUMOHHOR KONOHH
CKBa¥MHbI, T.€. NoNy4YeHWe NoATBEPASHNA A0CTHHEHUA 3a60A 6e3 npMBneYeHn
reou3U4ecKoi NapTHK.

3. B npouecce 0CBOSHWA CKBAXMWH OCYLLECTBNAETCA KOHTPONL 3a60MHbIX
napametpos (rnybuHa, 3aboitHoe naeneHue, 3aboilHan TemnepaTtypa) B pexumMe
peansHoro BpeMeHH!.

4. KoHeTpykuma PRI oBecnednsaeT LENOCTHOCTL Kabena npu asapuitHON CHTYaLMK.

[lepenaya mapaMeTpPOB OCYIIECTBIAETCS IO through the coiled tubing and
Ka0€JIbHOMY KaHAJIy CBA3U U ITIOCTYIIAET Ha cleanout nozzles.
MO/1Y/Ib HA3€EMHBIH, OOECTIEYNBAIOIUNA IIPUEM Parameters are transferred via the
Y PETUCTPALHIO 3200MHBIX [TAPAMETPOB cable to the surface module, which
OT MOAYJ/IA TEXHOJIOTMYECKOI'O, 4 TAKIKE €TI0 ensures the reception and recording
3JIEKTPOIUTAHHE YePE3 reO(PUNIECKUN of downhole parameters from the
Kaoesb. KOHTPOb 1 00pabOTKY U3BMEPEHHBIX technological module, as well as its
IIAPAMETPOB BBIIIOJIHSET IIPOIPAMMHOE power supply via a logging cable.
ob6ecnieuenue SkadScope (pa3paborka Control and processing of measured
benHUTITNHePTH). parameters is performed by SkadScope

» software (BelNIPIneft development).
— I

IIpu ouenke nnpumeHeHus PKI' BbIsAB/ICHBI

TEXHOJIOTMYECKHUE IIPEUMYIIECTBA Results of the recording cable
Pa3pabOTaHHOTO BHYTPHUCKBAKUHHOTO head testing demonstrated the
060PYAOBAHUS. technological advantages of the

developed downhole equipment.
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CteHpoBble ucnbitaHna PKIr

MonTam M 1w MT PKI ¢ THKT @ 38,1 mm (anuHa — 5100 m, het - 3,4 Mm),

ocHaweHHoW kaBenem @ 5,6 mm.

PesynetaTthi:

1. NogTeepxaeHa ceasb M PKI ¢ reodmandeckum npuBopom U cHcTeMol KoHTpona paBoT

CHKP ronTiobuHroson yetaHoskn MK-30T.

2. OnpegeneHel rmapaeniieckne NOTEpH NP NpoKadke ¥uakocTi vepes MHKT u MT PKT

3. BeinonHeHa onpeccoeka PKM gasnexwem 40 MMNa.

4. Mpoeepena paboTocnocobHoCTe nporpammHore obecnedenna SkadScope ana paboTel ¢ PKT,

MapasnuueckHe HeneiTaiua MTPKI  —— —

10 12 14 16 18 20 22 24 26 28 30 32 34 36 383 40 /_;-/

OasneHHe HarHeTaHWA MuarocTH, MMa

Side 7

J10 BHYTPHUCKBA)KUHHBIX PA0OT IIPOBOJANIINCH Prior to well intervention, surface
HA3€MHBIC UCIIBITAHUS PA3PAOOTAHHOTO tests of the developed equipment
ob6opyaoBanysL. [ IponsseneH MOHTAX MOAYJIS were carried out. The logging module
reo(pU3NIECKOro U MOJYIIA TEXHOJIOTNYECKOT'O and the technological module of the
PKTI' na 'HKT npuamerpom 38,1 MM (/1mHa — recording cable head were installed
5100 M, TOMIUHA CTEHKH — 3.4 MM), on the coiled tubing with a diameter
OCHAIIIEHHO! KabeneM @ 5,6 MM. HazeMHBbIe of 38.1 mm (length — 5100 m, wall
UCHBITAHUS BBITTOJIHEHBI YCIIEIITHO, YTO thickness — 3.4 mm) equipped with
NIOATBEPXKAAIOT PE3YIBTATHI UCIIBITAHUI. a cable © 5.6 mm. Surface tests have

» been successfully performed, which is
Cna na 8 confirmed by the test results.
TToc/ie HA3EMHBIX UCTTBITAHUH TIPUCTYITHAIIHA Slide 8

K BHYTPUCKBAKMHHBIM uctibITanusam PKIL Ha
OJTHOU M3 CKBAXKHH IIPOBOAUIACH IPOMBIBKA After the surface tests, the recording
napadpuHOBOM Npo6KU B HKT € rocieyommm } cable head was tested in wellbore }
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TEXHOJIOT

NUccnepoBaHue ckBaXuH ¢ AHIM A (HarHeTtaHue a3oTa B FHKT)

PesynsTaTes npHMeHeHua PKT

1. BeiNCnHeso OCB0SHWE. KOMNPECCHPoRaHIe OEaxHe CAHN c 3akavykod a3ota 8 THKT @ 38,1 My, OCHALEHHOA
recdianecmu kafienem @ 56 Mu v PET. Pexombl KOMNpecCHPOBaHMA pacog a3ota 15=15,6 mimuK, gaenexie

HarHeTauuA azora e FTHKT @ 38 1 wm cocraexno 6,2-8 MNa

2. Mpumeserne MT PRI nosgonino NPosectv HOEA0eaHHA B CRaanioHe CAHMT, nony<muTe SaHHGE © 3a50MAH0M fasneHum,
3300 HON TEUNEPATYDE, KONHYECTBE W IMYBMHE VCTAHOBI MydTOSHX CoMHeHn HKT @ 73 Mu B penaise peantsorg

BpEMERH

3. B npoyecce CNO PRI Seno sadwikcupogado 210 myd HKT & 73 mm npw coopocTi nogbesa THKT @ 38,1 ma go 550 mly
Yucno zadmEcHpoganns: MydIT COOTBETCTRYET IMytuHe paloTu B NPOYECCe KOMNPECCHPOBAHMA, BHINONHEHA NpUeRKa PRI

o myGuHe BLnonHenna pabior

BBIIIOJIHEHUEM I'€O(PU3NYECKUX UCCIIEJOBAHU.
Takske ObLIM CAEIAaHBI TUPOJUHAMUYCCKHE
HUCCJIEOBAHNSA CKBAXKUH C aHOMAJIBHO
HU3KHM IIACTOBBIM JIaBjicHHEM. Ha
CKBa’KUHAX C aHOMAJIbHO HU3KHUM [JIACTOBBIM
JIaBJICHUEM BBITIOJH AN UCCIEJOBAHUE
(KOMIIPECCUPOBAHUE) CKBAXKMHBI C 3AKAYKOU
azota B 'HKT, ocHaleHHOM reo(pu3nyeCKuM
Kaoenem yepes PKIL

B nporiecce paboT NpuMEHEHUE
TEXHOJIOTMYECKOro Moy PKI' 1103BOJIAIO
II0JIy4aTh JAHHBIE O 3100MTHOM JIABJICHUU,
3200MHOM TEMIIEPATYPE, KOJIMYECTBE U ITTyOHUHE
YCTaHOBKU MY(PTOBbIX coenHeHnl HKT B
PEXMME PEATILHOI'O BDEMEHU.
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conditions. One of the wells needed a
wax plug cleanout in the tubing with
subsequent logging operation. The
recording cable head was also used
for testing of wells with abnormally
low reservoir pressure. Testing of
these wells was performed with
nitrogen injection into the coiled
tubing equipped with a logging cable
with the recording cable head.

The application of the
technological module of the
recording cable head allowed to
obtain data on bottomhole pressure,
bottomhole temperature, number
and depth of tubing couplings in real
time.



BbinonHeHue NC B ropnsoHTanbHbIX CKBaXXMHaX n

Pesyneratel npumeHenna PKM B npouecce FTMC na FTHKT @ 50,8 mm (onuua 4000 m,
her — 4,45 mm), ocHaweHHoW kabenem reodusnveckum &9 Mmm:

1. Mpumenenne M PKI noseonanc npoeoguTe NpAMyo npoMeeky Yepes FHKT @ 50,8 mm,
OCHAaLWEeHHYI0 recusndeckum kabenem @ 9 Mm, C ELIZOBOM LMPKYNALMKM TEX. MUOKOCTH
B npouecce CMNO wabnoHa v reoduandeckoro npubopa Ges cMmeHsl yanos HamoTrw MTHKT.

2. BuinonHeH komnnekc MAC ¢ npumeHeHuem reodmandecknx npubopos (AMHK-43,
KCA-T12-43, MMOK-TK-42 = npucoeguHWTENBHEIR passem Tuna HKBE 36) B ropuaoHTanbHBIX

YUYacTKax CTEONOB CKBaXWH AnvHoi go 600 m.

PesMMHO-THApPaBAHUECKHEe NapameTpbi
npw paGore ¢ MI PKI

=

35

25

=
-

[=]

Pacxop, uaKocm, afc
(=] [T}
o W R oWl B Ao
[ 5]
(1)

5 &6 7 B 9 10 11 12 13 14 15 16 17 18 19 20

OaeneHWe HarHeTaHWA MuaKocTH, MMa

Cnanpo [l slideo

B nociiegyromem Ob11U NPOJOKEHBI PAOOTHI
¢ PKI' Ha CKBaKMHAX C TOPU3OHTAIbHBIMU
y9aCTKAMU JTUHOM /10 600 m. Ha THKT
auameTpom 50,8 MM (aymmHa — 4000 M, TONIIMHA
CTEHKH — 4,45 MM), OCHAIIICHHOU Kabeiem
reo(pu3nIeCcKuM guamerpom 9 mm ¢ PKI,
IIPOBOMJIN MIAGJIOHUPOBAHHE CKBA’KHUHBI U
komruiekc 'MC ¢ reopusnyecKkumMu NpudbopaMu
pasHoro Tuma. Ha HEKOTOPBIX CKBAKHMHAX
IIPU IIOJIYYEHUH IOCA/IOK B IIPOIIECCE CITYCKA
1a0JI0HA ¥ reO(PU3NIECKOTIO IPUOOpa
nnpuMeHenue PKI' 1103BOJIAIO IIPOBOAUTD
IIPOMBIBKY CTBOJIA CKBAKUHBI O€3 CMEHBI Y37I0B
HamoTKu HKT. }

Later on, the recording cable head
was used in wells with horizontal
sections up to 600 m long. Drifting
run and logging runs with different
logging tools were performed with
a 50.8 mm diameter coiled tubing
(length — 4000 m, wall thickness —
4.45 mm) equipped with a logging
cable with 2 9 mm diameter with the
recording cable head. In some wells
there were slack-off incidents during
the drifting run and logging run.
The recording cable head allowed to
perform wellbore cleanout without
changing the coiled tubing units. }
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TEXHOJIOT

O6Lwme pesynbratbl pabdoT c PKI m

1. B nonHom o6beme BbINONHEHL! cTeHOOBbLIe HaseMHble McnbiTaHuA PKM

W nporpaMmmHoro obecnevyenuna SkadScope.

2. B npouecce ckBa¥WHHbIX paboT npumeHeHue PKI nozsonuno:

2.1. O6ecneynTk NnpoMeIBKY NnapacduHoBor npobkun B HKT ¢ 3anvceio napameTpoe
B pexume peanbHoro BpemeHu (3aboiiHoe aaeneHue, saboiiHas Temnepatypa,
rny&uHa pacnonoxeHna My Toeslx coeguHeHnil HKT npu cnycke u nogseme MHKT).
2.2. MNpoBecTH KOMNpeccUpoBaHWE CKBaXWH C HU3KMM rMOpOCTaTUYECKUM
YPOBHeM XUAKOCTH NPH 3akadke asota B FTHKT, ocHaweHHoM reochuanyeckum
KaGeneM c KOHTPONEM BHYTPUCKBAXMHHBIX NAPAMETPOB B peXUMe peanbHoro
BpEMEHMU.

2.3.MpoeecTi reocduandeckne paboTel B CKBMWHAX C FOPUIOHTANBHEIMU YYacTKaMK
no 600 m.

2.4. UcKno4UTE AONONHUTENBHBIE PUHAHCOBLIE 3aTpaThl:

— aMopTH3aLMA U TPAHCNOPTHLIE pacXoasl Ha AOCTaBKY AONONHUTENEHO
oGopynosaHua (THKT 6e3 kabena U AoNONHUTENbHOrO y3na HamoTku MHKT);

- 3aTpartbl Ha AoNONHUTENBHBIE paboTel Gpuragkbl NpK cMeHe y3nos HaMmoTku MHKT,
nepenoaKnoyeHU rapaBnUYeckoil CUCTeMbI YNnpaBneHnua y3nos HamoTiu THKT;

- pabGoTa kpaHa rpy3onogsemMHocTE0 (Gonee 60 ToHH) ANA CMEHB! Y3N0B HAMOTEM
MHKT.

EU S

ITo pesynbraraM pador 3a 2018-2019 rog
MOJKHO C YBEPEHHOCTBIO CKA34Th, YTO
npumeHenue PKI 1103B0J1s10:

* 06ECIIEYNBATD IIPOMBIBKY IAPA(PUHOBOU
npo6ku B HKT 1 nocieiyoniee BBIITOTHEHNE

I'mcG,;

* IPOBOJIUTH KOMITPECCUPOBAHUE CKBAKUH

Based on the results of operations in
2018-2019, it's safe to say that the use
of the recording cable head allowed to
perform the following operations:

* Cleanout of paraffin plugs in tubing
and subsequent logging;
* Nitrogen lifting in wells with low

C HU3KUM I'M/IPOCTATUYECCKHM YPOBHEM
JKUIKOCTU NIPU 3aKa4dKe a30Ta B 'HKT,

hydrostatic fluid level with nitrogen
injection into the coiled tubing

OCHAIIIEHHOU IreO(pU3NIECKUM KAO€eIEM;

* IPOBOJIUTH I'eO(PUNYECKUE PAOOTHI B
CKBA)KMHAX C TOPU3OHTAJIBHBIM YYaCTKOM
JUTUHOM 110 600 M.

Taxoke npumenenue PKIT Ha CKBaKMHAX

ITO3BOJINJIO UCKJJIIOYUTDH JOIIOJTHUTCIIBHBIC

equipped with a logging cable;
* Logging operations in wells with

horizontal lengths up to 600 m.

In addition, the use of the recording
cable head allowed to avoid additional
costs. ©

(PUHAHCOBBIE 3ATPATHL. @
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+7 (3462) 556-322
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+7 (3486) 423-100
www.packer-service.ru
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Mapaenu4yecknin paspbis niacra
Hydraulic fracturing

Yenyru ¢ yetaHoekamu F’HKT
Coiled tubing services

OcBoeHne CKBaXWH a3soTom
Well gaslifting

3aKaH4MBaHNe CKBaXWH
Well completion

MakepHbIN cepBUC
Packer service

NosunbHbie paboTbi
Fishing operations

CynepBansuvHr npu TKPC, ocBoeHWK,
PO W THKT
Workover, CT & fracturing supervising

» nakepHoe obopynosaHue

- obopygosaHwe gna HKT

- obopyposanue gna MITPI

» hpe3epHbIN MHCTPYMEHT

*yCTheBoe u cKkBaxnHHoe obopyposaHue

'Tl?\"lfll;_ packer-tools.ru, contactfdpacker-tools.ru
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TEXHOJIOT'

TpH OCHOBHBIX ITPABHIA 0€30IIACHOCTH
IIPU BBINOIHEHHH pa0o0T ¢ THKT

Three Basic Safe Operating Practices
for Coiled Tubing Operations

ToasuH Yuaucepe HBA®OP, noeBo¥ cynepBarizep/KOHCyabTaHT (cynepsatizep KPC u THKT); <Haumuia Ilerposaeym CepBuces» (NPS),

CayngoBCcKas ApaBHs; CTENEHb 6aKkaraBpa (XMMHYECKasA TEXHOIOTHA), JHILIOM O IIOCIEBY30BCKOM 06pa3oBaHuH (IIpoekTHpOBaHHE

TPyGOIIPOBOIOB)

Godwin Chidiebere NWAFOR, Oilfield Engineering Supervisor/Consultant (Pressure Pumping & CT Pumping Supervisor); National
Petroleum Services (NPS), Saudi Arabia; Higher National Diploma (HND) - Bachelor’s Degree Equivalent (Chemical Engineering)

& Post Graduate Diploma (Piping Design Engineering)

loasuH Yuambepe Haghop 3aHUMAET [JOIKHOCTb
«r10/1eBow CyrnepBavizep/KOHCYIbTaHT». OH OKa3blBaeT
KOHCY/IbTaLIMOHHbIE yCITyr 4151 KOMAaHUM «H3LLH/
Metponeym Cepsucez» (NPS) B Jammare (CaynoBckas
ApaBus). Ycnyr Bkioyarot B cebsi orepawyv o 3akayke
oA AaByieHNEM, KNCIOTHbIe 0bpaboTku Ha [HKT,
yrpaBJieHye NpoeKTaMu, KOOPAMHaLIMIO paboT

v nonesovi cynepsaviavHr. lepen 3tvm loasuH 2 roga
paboTan B kKa4ecTse KOHCybTaHTa B Hurepun Ha pabotax
10 LUEMEHTUPOBAHMIO CKBaXXWH W 3akayke ros AaBieHuem
[J151 Pa3/IMYHbIX KITMEHTOB. PaHee [oaBuH pabotan 6 net

B koMnaHum «LLinombepxe» B Hurepumm. CHavyana oH
paboTan Ha Mo3uLMM MOIEBOIO CrIeLManicTa, Ha KOTopou
obecneymBarn CynepBavi3viHr 1 BbInoHeHue paboT o
LEMEHTUPOBAHMIO CKBaXUH Ha CyLLe, Ha LIeTbOBbIX

1 r1yO6OKOBOAHbIX MpoeKTax. 3arem oH pabortasn Ha
M103ULMM CEPBUCHOIO KOOPAMHAaTOPa B LieHTpe nnaHupoBaHus
BHYTPUCKBaXMHHBIX pabort B B [opT-Xapkopre (Hurepus). B
0053aHHOCTV BXOAMIIO YrpaB/ieHve akTBaMuy, ypasieHue
CKAaCKMM XO35VICTBOM, [1071€BOE COMPOBOXAEHME paboT Mo
LeEMEHTUPOBAHMIO CKBaXKMH.

Lvinnom o BeiclueM 0bpazoBaHUm rocynapCcTBEHHOo obpasta
(creneHb bakanaBpa) no creumanbHOCTV <XUMUYECKas TEXHOIOMS»
lonsuH nony4un B 2008 rofy B VIHCTUTYTe MeHeaKMeHTa 1
texHonorvii (IMT) B SHyry (Hurepus). [IVnaom o nocieBy30BCkom
06pa30BaHMM M0 CNeLManbHOCTU «IPOEKTUPOBaHVe
Tpy6onpoBoAoB» oH nony4unn B 2012 roay B TeXHOMOrM4eckom
nHcTUTYTe B Lwtate Maxapawutpa (MHams). CreneHb Marncrpa
Le710BOro aAMUHUCTPUPOBAHMS 10 CEeLManbHOCTY «yrpaB/ieHme
ripoekTamu» oH nony4un B 2016 rogy B OTKpbITOM yHVBepcUTeTe
BeHkarewusapa B VtaHarape (VIHaus).

[oABVH SIBAISIETCA YIeHOM CenyoLmX npopeccoHanbHbIX
COObLECTB: YneH — AMEPUKaHCKUK MHCTATYT MHXeHepoB-
XUMUKOB, 3apervcTpupOBaHHbIN VHXEHep B XMMNYECKOM
TEeXHOJIOMM — COBET MO YPaBIeHMIO MPOU3BOLACTBOM Huirepmm
(COREN), 4neH — Obuecto vHxeHepos (SOE), Benvikobputarus,
qneH — MexnayHapoaHas accoumaums nHxeHepos (IAENG),
[OHKOHTI,; MPAKTUKYIOLLIMI CeUmanict — YapTepHbii MHCTUTYT
kayectea (CQl), BenkobputaHus, npopheccoHanbHbIi

nHxeHep — OBLLECTBO NPoheccHoHarbHbIX HXeHepos (SPENg),
BenkobputaHus, MeHexep npoekta (MPM®) — AmeprikaHckast
akanemus yripasneHus rnpoektamm (AAPM®),; cneumanicr —
MexXayHapoaHbIVi MHCTUTYT YrpaBaeH1s pyckami 1 6e30MacHOCTbIO
(IIRSM ), BeskobputaHus.
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BBepeHue

IpeAnoNOKUTENBHO, OOIBIIMHCTBO ABAPUI
puU BeINONHEHNUH paboT ¢ THKT npoucxoaut
BO BpeMs crnycka THKT B ckBaxxuny. Hanbosnee
PACIPOCTPAHEHHOU MPOOIAEMOH SIBJISICTCS
CIIUPAJIBHBIN U3TUO TPYOBI TPU NPOXOKIECHUHN
Jepes KAKOE-THOO NPEMATCTBUE B CTBOJIE CKBAYKHUHBI
JINOO IIPU U3MEHEHUHU BHYTPEHHETO INAMETPA WU
OPOMUIIA CKBAXKUHBL BEPOATHOCTb BOZBHUKHOBEHU
CIIUPAJIBHOI'O U3ru0a 3aBUCUT OT TOJIIHUHBI CTEHKHU
TUOKON TPYOERL, 4 TAKXKE OT AUaMeTpa 1 pazmepa HKT
HJIN OOCAJHOI KOJIOHHBI.

Iepen criyckom 'HKT B CKBaXKHUHY CEAyET
yOEINUTBCS, YTO HA MECTE PAOOT B CBOOOTHOM
JOCTYIIE UMEETCS CIEAYIOMAa UH(POPMALINS:

1. TTogpo6Has nHMOPMALUS O TPEABAPUTEIBHON
paboTe 1O CITYCKY MIa6JI0HA.

2. CxeMa KOMIIOHOBKM HU34 KOJIOHHBI C YKA3aHHUEM
pa3MepOB.

3. TIpodunab CTBOIA CKBAXKUHBI, CXEMA KOMIIOHOBKH
3aKAHYMBAHUA U UICTOPUA PAOOT HA CKBAJKHHE.

4. JaHHbIEC UHKJIMHOMETPHH.

5. PacueTbl KOMIIBIOTEPHOI'O MOJAEINPOBAHUSA
MAKCHMAaJIbHBIX JJOITYCTUMBIX ITAPAMETPOB.

B ciry4dae OTCyTCTBHA PE3YIBTATOB MOJAETHUPOBAHUA
HEOOXOAVMMO 3HATh 3HAYEHH S MAKCHMAJIBHO
JonycTumoro gasneHus it HKT 1 MakCuMaIbHO
JOITYCTUMOTO TATOBOT'O YCHJIMAL.

ITpu criycke THKT B CKBaXKHUHY JIMHHUHA
JUCTAHIIMOHHOT'O YIIPABJIEHUA 2JIEMEHTAMU
(POHTAHHOI APMATYPBI U CKBAXKUHHBIM KJIAITAHOM-
OTCEKATEJIEM JOJIKHBI OBITh U30JIMPOBAHBL
3a/IBUKKU (DOHTAHHON ApMATYPHI JO/IKHBI OBbITh
32(PMKCHPOBAHBI B OTKPBITOM IIOJIOKEHU U, TMOO
JIMHUM YIIPABJICHUA 33/IBUJKKAMH JJOJIKHBI OBIThH
MEPEHECEHDBI HA OTAEJIbHYIO CTAHLIMIO YIIPABJIECHHUS.
CKBaKMHHBIC KJIAIIAHBI-OTCEKATEIH JJOJIKHBI ObITh
U3BJIEYEHBI U3 CKBAKUHBIL, JTUOO JIMHUH YIIPABJICHUA
KJIAITAaHAMM JJOJKHBI OBITH IEPEHECEHBI Ha
OT/IEJIbHYIO CTAHIIMIO YIIPaBaeHus. He gomyckaercsa
YAEPKUBATD KJIATIAHBI-OTCEKATENIN B OTKPBITOM
TITOJIOKEHHUH C TTIOMOIIBIO JABJIEHU HA YCThE,
ITOCKOJIbKY CTPABJIMBAHHE JJABJIEHUA CO BDEMEHEM
MOJKET IIPUBECTH K 3AKPBITUIO KJIATAHA.

BrICOKOE 1aB/IEHME HA YCTHE IPUBOAUT K
3HAYNUTEIBHOMY ITOBBIIIICHUIO HATPY3KH HA THOKYIO
TpyOy. BenmnunHa Harpy3KH 3aBUCUT OT IJIONIA/TH
IIOIIEPEYHOI'O CEYEHUS TPYOBL. TAKMM 0OOPA30M, B
CKBA)XMHAX C BBICOKMM /IaBJICHHUEM /IATYUK BECA
MOJKET ITOKA3bIBATH OTPHUIIATEIBHOE 3HAYECHHE /IO
TeX 1op, oka Bec THKT He [oMAET 0 3HAYECHUS,
MIPEBBINIAIONIEIO BINSHUE BBICOKOT'O JJABJICHUSL
B Takux caydaax aisa nporankusanug THKT
HEO6XOAMMO 60J1€€ BBICOKOE I'MJIPABINYECKOE
YCUJIME UHXXEKTOPA.

Introduction

Hypothetically, most coiled tubing operational
failures occur when running coiled tubing in the
hole. The most common problem is buckling
when the tubing hits some object or catches on
a change of borehole diameter or profile. The
potential for buckling is a function of the coiled
tubing wall thickness, diameter, and the size
of the tubing or casing that the coiled tubing is
being run into.

Before running the coiled tubing into the
hole, it is very important to make sure that the
following information is available and accessible
at the well site:

1. Details of any wireline drift run prior to coiled
tubing operations.

2. Diagram of bottom hole assembly giving tool
dimensions.

3. Details of any wireline drift run prior to coiled
tubing operations.

4. Wellbore profile or completion diagram and
well history.

5. Deviation profile of wellbore.

6. Computer simulation operating limit
predictions.

In the absence of a computer operating limit
prediction, the maximum allowable pressure
rating of the tubing and the maximum allowable
pull.

The control of remotely actuated Xmas tree
(X-Tree) and subsurface safety valves (SSSV)
must be isolated while coiled tubing is being run
in a well. Wellhead valves may either be locked
open or control transferred to a separate control
skid. The Sub surface safety valves (SSSV) may
be removed and sleeved, sleeved only, or control
transferred to a separate control skid. They
should not be held open by locking in hydraulic
control pressure at the wellhead as pressure can
bleed off over time and allow the valve to close.

High wellhead pressures (WHP) cause a
significant up thrust on coiled tubing, which
is dependent on the cross sectional area of the
tubing. This means that in high pressure wells,
the weight indicator will read negative until
sufficient weight of coiled tubing is in the well
to overcome the effect of pressure. In these
situations the injector head requires a large
amount of hydraulic thrust to "snub" the tubing
in the well.

The thrust required from the injector reduces
as more of the tubing is in the well, hence it
is important to reduce the thrust setting on
the injector as the tubing is run, to reduce the
possibility of buckling the tubing.
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Ycunme HHXEKTOPA, HEOOXOANMOE JJIs
IPOTAJIKUBAHUSA TPYOBI B CKBAXKUHY, CHUXKAETCS
MIPU YBEJTUYEHNUHU [NIYOUHBI CITyCKA. CJIEIOBATEIBHO,
JULS IPENYTIPEXKJEHU S BOSHUKHOBEHU
CHHPAIBLHOTO U3rn6a HEOOXOANMO YMEHDIIATD
YCUJIME MHXKEKTOPA IIPH CITYCKE B CKBAXKUHY.

Bo BpeMs CITyCKa PEKOMEH/IYETCS IPOBOJUTD
nupKynanuio yepes 'HKT, noCKOnbKy M10601
U3rub TPyoObl BO BPEMSI CITYCKA OKA3bIBACT BIHSIHUC
HA [IOKA3aTE/IN UPKYIANUN. [IpU3HaKOM
BO3HUKHOBEHUS CIIUPAIBHOT'O U3TH0A ABJISAETCS
PE3KOE MOBBIIIEHUE AABJICHUS [IUPKY/IALINN.
3a4aCTyI10 IPU CIUPAJIBHOM HU3IHOE TIEPET,
OCTaHOBKOU HHXKEKTOPA MPOUCXOAUT HAXJIECT
OJJHOT'O YY4CTKa TPYOBI HA IPYT'OH, YTO IPUBOJIUT K
OCNOXXKHEHUAM IpU u3BiedeHnu I'HKT.

Obecneuenre KOHTPOJIA HAJl CKBAKHMHOM, 4
TAKKE OOECIEYEHHUE 1IEIOCTHOCTUA CKBAKUHBI
BO Bpemd paboT ¢ THKT BeIXOAWT 32 pAMKU
MPOCTOT'O COOMIOAEHHUA CUCTEMBI «[IBYX OAPbEPOB
6€30MaCHOCTH», OIMTUCAHHOM B CTAH/IAPTE
ISO 16530 — 1 «l1lenOCTHOCTD CKBAKHHEL
VIIpaBaeHUE ) KU3HEHHBIM IIUKJIOM», OO€CIIeueHUE
KOHTPOJIA HaJ| CKBAXKUHOM IIPEYCMATPUBAET
«KOMIUIEKC TEXHUYECKUX, ONIEPAITUOHHBIX U
OPraHU3aMOHHBIX IIPOLIECCOB». [TOMHUMO 3TOrO,
Ha 06€eCIIeYeHHE JJOIKHOIO KOHTPOJIA Ha,
CKBAXKUHOM BJIIMAIOT TAKUE ACTIEKTHI, KAK: OOy4YEeHNUE
Y PA3BUTHE NIEPCOHAIIA, ONBIT IEPCOHAJIA B OOIACTH
okazaHus ycayr ¢ THKT, onienka u noaaep;xaHnyue
HEOOXOAMMOI'O YPOBHA KOMIIETEHIIN,
OCBEJJOMJIEHHOCTB IEPCOHAIA 06 OOCTAHOBKE HA
CKBAXKMHE, IE€TAIbHBIN AHAJIN3 PUCKOB (OLIEHKA
PHCKOB HAa OCHOBE CLIEHAPUEB), IIOJIUTUKA
YIIPAaBJIEHUA U3MEHEHUSAMHU Y UCKIIOYEHUAMH,
TUTAHBI IMKBUJALIUN ABAPUU, YDOBEHD M KAYECTBO
OKA43aHUA NIOAJEPKKHU ITIOJIEBOMY IEPCOHAITY CO
CTOPOHBI PyKOBO/JCTBA.

Ckopoctb cnycka THKT

Huke IpeICTaBIEHBI OCHOBHBIE PEKOMEHAAITN
o ckopocTu cirycka 'HKT.

MaKCHUMaIBbHO JOITYCTUMAsl CKOPOCTD CITYCKA
I'HKT B CTaHJAPTHBIX YCIOBHUAX COCTABIAET
15 m/muH. [Ipy NpOBEAEHNH FreO(PHU3UIECKUX
UCCJIEJOBAHUU CKOPOCTD CITYCKA MOKET OBITH BBIIIIE
B CJIy4a€, €CJIA BO BPEMS IIPEBIAYIITUX PAOOT B
CKBa’KMHE HE OBLIIO 3aMEYEHO CY>KEHUI CTBOIA
WU IPENATCTBUIL [lepes paboTON pEKOMEHAYETCS
IPOBOAUTH CITYCK MIA0JIOHA.

Ipu npoxoxaeHnuun 'HKT uepes cyxeHus B
CTBOJIE CKBAXKUHBI JINOO YepE3 OO60PYIOBAHUE
3aKAHYMBAHUA (CABUXKHBIE MY(ThI, HUMIIIEIU WJIN
ra3anuTHBIE KJIATTAHB) MAKCUMAJIBHO JJONYCTUMAsA
CKOPOCTB CITYCKA COCTABAAET 3 M/MUH. CHIDKEHHE
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It is recommended to circulate through the
coiled tubing while running in hole. Should
buckling occur while running in hole the pipe will
form a kink that will in effect prevent circulation.
If pumping liquid, this will be noticed by a rapid
increase in circulating pressure. In many instances
of buckling, the tubing has been folded over
repeatedly before the injector has been stopped,
resulting in a difficult operation to retrieve the
coiled tubing.

Assuring well control and well integrity during
coiled tubing operations even goes more than
simply obeying the two or double barrier system/
mechanism as enshrined in the ISO 16530 — 1 —
Well Integrity Lifecycle Governance Standard. It
involves a “combination of technical, operational
and organizational processes”. It will also
encompass personnel training and development,
personnel experience level in relation to the
specific coiled tubing operation, competency
assessment and assurance, crew/personnel
situational awareness at the well site, detailed
risk assessment (scenario-based risk assessment),
Management of Change (MoC) and Exemption
procedures and policies, Contingency plans,
including the level and quality of management
support system available to the field operational/
execution team at the well site.

Coiled Tubing Running Speed

Below are some of the general recommendations
concerning CT running speed:

A maximum running speed in hole for normal
operation of 50 feet per minute (15 m/minute).
This may be increased, for operations such as PLTs,
if the hole section has been previously traversed to
ensure that no restrictions are evident, preferably
after the dummy run.

A maximum running speed of 10 feet per minute
(3 m/minute), when running through restrictions
or completion jewelries such as sliding side
doors, nipples and gas lift mandrels. This reduced
running speed should be applied for 50 feet
(15 m) before and 50 feet (15 m) after the position
of the downhole obstruction to allow for any
discrepancies in the depth readings.

Pulling out of the hole (inside tubulars) the
speed is not as critical, but should be limited to a
maximum of 100 feet per minute (30 m/minute).
The same speed reductions as above should
be applied when pulling through well conduit
restrictions or in open hole. In addition, on pulling
out of the hole the speed should be reduced to
10 feet per minute (3 m/minute), when within
100 feet (30 m) of the wellhead or BOP.



CKOPOCTH HEOOXOUMO ITPOU3BOJIUTB 34 15 M J10
IJIYOUHBI IPEAIONIATAEMOT'O CYKEHU KOTTOHHBI
U B TEYEHHE 15 M [TOCJIE CYKEHHMA BO U30€KAHNUE
HEKOPPEKTHOT'O CYUTHIBAHUS TTTyOUHBI CITYCKA.

IMpu nogbeme 'HKT 13 CKBAXKUHBI HA yYACTKAX C
06CaAHBIMH KOJIOHHAMU CKOPOCTB HE TAK KPUTHYHA,
OJTHAKO OH4 HE JOJKHA ITPEBBIMATL 30 M/MHH.

IMpu nogbeme 'HKT uepes CyKEHU KOJIOHHBI

1160 B OTKPBITOM CTBOJIE CJIEAYET COOIIONATH
PEKOMEHAAITNH, OTUCAHHBIE BbIllE. KpoMe TOoro,
CKOPOCTb IIOJTbEMA HEOHOXOIMMO CHHU3UTB JJO 3 M/MUH
32 30 M 10 YCTbsI CKBAKUHBL

PekoMeHaaL M NO yCUNUIO NHXKEKTOpa
IIpu cniycke unu nogbveme 'HKT cienyer

COOIOAATD OTPAHUYEHHS IO MAKCUMAJTIBHO

JOIIyCTUMBIM OIIEPALIMOHHBIM I1APAMETPAM,

PAaCCYNTAHHBIM ITIPH MOJIEIUPOBAHUN PAOOT.

B cirygae oTCyTCTBUSA PE3YABTATOB MOACIUPOBAHUA

HEOOXOANMO CJICJIOBATH CJICAYIONINM

PEKOMEHAALUAM:

* Bo Bpems ciiycka 'HKT MakcHMaIbHO JONTYCTUMAS
OTEPSA TEKYIET'O BECA HE JTO/KHA IPEBBIATD 0,9 T.

¢ Bo Bpems nogpeMa 'HKT MakcUMaIbHO

JOIIyCTUMOE TATOBOE YCHUJIME HE JO/IKHO

IIPEBBIIATH HAMMEHBIIIEE U3 3HAUCHUU:

- 80% ot npeaenbHON Harpy3ku Ha THKT,
OIIPEJEJIEHHON B PE3Y/IBTATE PACYETA HA
IIPOYHOCTD IIPHU TPEXOCHOM CKATHUH.

+ MaKCHUMaJIbHO JOIIyCTUMOE TATOBOE YCUJIME, HA
KOTOPOE PACCYUTAH PAZBEANHUTEIIb B COCTABE
KOMITOHOBKM HI34 KOJIOHHEL (B 60IBIINHCTBE
CJIYYaEB I PACYETA COOTBETCTBYIOIINX
MMOKA34HWH JATUYHKA BECA TPEOYETCA
KOMIIBIOTEPHOE MOAEIUPOBAHUE).

B cirydae 1ocTrXeHus 1106010 U3
BBIIIEONHUCAHHBIX IIPEJE/IbHbIX 3HAYEHUH, IIPEXKIE
YEeM ITPUCTYNATH K JATbHEUIIINM JEHCTBUAM,
HEOOXOAMMO ONPEAETNUTD TPUYHUHBI TAKHUX
TMOKA3aHUH JATYUKA BECAa.

Pacxopn npu unpKynaumm
Bennunna pacxona Ipy UHUPKY/IALUY 3aBUCUT
OT BU/JIa pab0T, HAIPUMEP, IIPOMBIBKA CKBA’KHUHBI C
TUJIPOMOHHUTOPHOM HACAIKOMU, (PPE3EPOBAHME U JIP.
YTO6BI 06ECNICYUTD NOJJICPKAHNE BETUYUHBI
pacxona Ipy UUPKYJIALUN B 33JdHHOM JHAIIa30HE,
HEOOXOAUMO 3HATh 3HAYECHUS JABJICHUS CMSITHS
M JIABJIEHUA PA3PBIBA. BemunHua pacxona npu
IUPKYISIIUU 3aBUCUT OT Pa3MEpPa TPYOBIL.
CTaHapTHBIN JUANIA30H PACXO/A IIPU NUPKYJIAIITUA
IPEACTABICH B TA01. 1. OHAKO JIJ1s1 HOTYYEHUS
TOYHOI'O PACYETA BEIUYHUHBI PACXO/4 IIPU
LUPKYISIIINU JIJIs1 KOHKPETHOT'O BUZJA pAOOT CIEAYET
NPOBOJUTH THIPOAVMHAMHUYECKOE MOJIEIUPOBAHUE. ©

Taoauuya 1 - Beruuuna pacxooa

npu yupryarauyuu (oappens/mun) 6
3asucumocmu om pazmepa I HKT (010tim)
Table 1 - Coiled Tubing Size (inch) versus
Circulation Rate (bpm)

_ Pacxop, npu umpkynauum
Pazmep FHKT (atoiim) (é’;‘ p‘;en":; /‘:AKZH) E

Coiled Tubing Size (inch) Circulation Rate (bpm)

1" 0,75
1% 1,40
1% 2,0
1% 3,0

Force Considerations
Whilst running in or pulling out of the well

(RIH/POOH), the safe stress/operating limits

(predicted by computer simulation) must not

be exceeded. If a computer prediction is not

available to the CT Operator, the following limits

are recommended:

e While running in the well the maximum

instantaneous weight loss must not exceed

2,000 pounds less than the running weight.

While pulling out of the well the maximum pull

must not exceed the lesser of:

+ 80% of the coiled tubing yield load, as
determined by a triaxial equivalent stress
analysis.

- The setting of any over-pull safety joint
contained in the BHA. (Computer prediction
is required to determine the corresponding
weight indicator readings in most cases).

In the event of any of these limits being
reached, the reasons for the weight indicator
readings must be determined before proceeding
further.

Circulation Rates

Circulation rates are dependent on the type of
application and operation to be performed by the
coiled tubing, e.g. solids removal during pressure
jetting, motor operation, etc.

Relevant burst and collapse pressures must be
known to ensure that the required circulation
rate does not exceed the tubing operating
envelope. Circulation rates vary dependent on
the tubing size. A typical range of circulation rates
are provided below in Table 1, but in principle
a computer simulation of the fluid dynamics
and interactions will best predict required/safe

circulation rates for the particular CT application.
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«VHTEFPA»: NMEPE3AIPY3KA
"INTEGRA": REBOOT

Haw cobeceonurx — BI1 Maxapos,
oupexmop busnec-Hanpaenerus
Konnmrobunes I pynnst Komnarut
Anmeezpa»

beceoa npoucxooum 6 Murcke, 6 ogpuce
C3AO «DH/IMALL, kyoa Baoum Ilaenosux
C KOIe2AMU NPUOBLIU HA TPUCMK))
HOBOIL KOJIMIOOUH20B0IL ) CIMAHOBKU.

B 1992 rony okoHYms1 [NepMCKUK MONUTEXHNYECKIA
WHCTUTYT 110 CMeUNanbHOCTH «BypeHue HeTsHbIX M ra30BbiX
CKBaXuH». 3a 25 net B HeghTsiHke npopaboTtasn B bypeHuu,
n[obbie, KPCu THKT. C2014 no 2018 rog — rmasHbIv
nHxeHep OO0 « Ypan-[usaviH-THI». C mapta 2019 roga —
B OO0 «WHTerpa-CepBuchI».

«Bpems KoTIOOHHTa»: Bagum IlaBioBuY,
KAKYIO KOJITIOOHHI'OBYIO YCTAHOBKY
npuooperaer 'K <AHTETpar?

Bagum Makapos: MK30T-50.

BK: 9T0 yHHBEpPCaJIbHAA YCTAHOBKA,
IIPCAHAZSHAYCHHAA JIA BBIIIOJTHCHHU A ITHPOKOTO
CIIEKTPAa BHYTPHCKBA>KHHHBIX pa00T. HamomMHIO
€€ OCHOBHBIE XaPaKTEPHCTHKH: MAKCHMAJIBHOE
TATOBOE YCHJIHE HHIKEKTOPA — 10 36 200 Kr*c,
aHAMETP rUOKOM TPYyOhI — 70 60,3 MM.
MonTHpyerca Ha maccHu — 10x10. Kak Bex
OLICHHUBAETE BO3MOKHOCTH
3TOM YCTAHOBKH? /11 KaKHuX

Our interlocutor is V.P. Makarouv, Director
of the Coiled Tubing Business Line, Integra
Group of Companiies

The conversation takes place in Minsk, at
the office of NOV FIDMASH, where Vadim
Pavlovich and bis colleagues arrived to
accept a new coiled
tubing unit.

In 1992 he graduated from Perm
Polytechnic Institute with a de-
gree in Oil and Gas Well Drilling.
For 25 years he worked in the

oil industry in drilling, produc-
tion, workover and coiled tubing.
2014-2018 - ch. engineer

of Ural-Design-PNP LLC. Since
March 2019, at Integra-Services
LLC.

Coiled Tubing Times:
Vadim Pavlovich, what
coiled tubing system does Integra Group acquire?

Vadim Makarov: MK30T-50.

CTT: This is a universal unit designed to
perform a wide range of downhole operations.
Let me remind you of its main characteristics: the
maximum traction force of the
injector is up to 36,200 kg's, the

1eJIeH ee INTAaHUPYeTCA
3a€CTBOBATH?

B.M.: BOBMOXXHOCTH
ycTaHoBku MK30T-50
3HAYUTEJIBHO BHIIIIE,

YeM Y IPEIbIAYIITIX

JIMHEEK KOJITIOOMHT'OBOI'O
060PYAOBAHMS IPOU3BOJCTBA
C3AO «PUIMAIILL». MBI
npuobperaem MK30T-50 niog,

TIPOCEKT AJ1A KOMITAHUH «CanpIM

ITerponeym JleBeonMeHT
H.B» (CI1[). Ham nnpecrosT
PabOTHI HA CKBAKMHAX
m1y6uHou 10 5000 M, KOTOpPBIE
TAKOM YCTAHOBKE I10 CHJIAM.

C ee IOMOIIBIO MOKHO
OCYIIECTBIATD IMUPOYANIITNHA
CIIEKTP TEXHOJIOI'UH, 1aKe
3aHUMATBCA OYPEHHUEM.
O6GHOBUB TEXHUYECKUH

apK, MOJIEPHU3HUPOBAB €TI0
MOIITHOCTH, MbI HAMEPEHBI
BO3POAUTH IOTYCKHEBIIYIO

Bo3MOXHOCTW yCTaHOBKM
MK30T-50 3Ha4ynTenbHO BblLLE,
yeM y NpeaplayLmx nmHeek
KONTIOOMHroBoro o6opynoBaHus
npoussoactea C3A0 «ONOMALL».
Ham npepacrosT paboTbl Ha
CKBaXXMHax rnyouHom go 5000 m,
KOTOpble TaKoW YCTaHOBKE Mo
cunam. C ee NOMOLLbIO MOXHO
OCYLLEeCTBAATL LUMPOYaAULLINI
CNEKTP TEXHONOMMN, AaXe

3aHMMaTbCs OypeHnemMm.

The unit capabilities of the
MK30T-50 are significantly higher
than the previous lines of coiled
tubing equipment manufactured
by NOV FIDMASH. We have to
work on wells up to 5,000 m deep,
which such a unit can handle.
With its help, you can implement
a wide range of technologies,
even engage in drilling.
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diameter of the tubing is up to
60.3 mm. Mounted on the 10x10
chassis . How do you rate the
capabilities of this unit? For what
purposes is it planned to be used?
V.M.: The unit capabilities of the
MK30T-50 are significantly higher
than the previous lines of coiled
tubing equipment manufactured
by NOV FIDMASH. We purchase
MK30T-50 for a project for Salym
Petroleum Development NV. We have
to work on wells up to 5,000 m deep,
which such a unit can handle. With
its help, you can implement a wide
range of technologies, even engage in
drilling. Having renewed the technical
park and upgraded its capacities, we
intend to revive the faded glory in
recent years of the through drillstem
LLC, as one of the leaders in the field
of Russian high-tech oil and gas
service. The company's management
is currently heading precisely for



PykoBoacTBO KOMMaHUK

B HacTosLLee BpeMs
LEPXUT KYPC MMEHHO Ha
HapalMBaHMeE MOLLHOCTEWN.

B IIOCJIETHUE I'O/IBI CJIABY HAIIPABJICHUS
«KonTioouHr» OO0 uTerpa-CepBUCh KAK
OJJHOT'O U3 JINJIEPOB B OOJIACTH POCCHUHCKOTO
BBICOKOTEXHOJIOTUYHOT'O HEPTEra30BOT'O
cepBUCa. PYKOBOACTBO KOMITAHUU B HACTOSIIIIEE
BpEMSI JIEPKUT KYPC UMEHHO Ha HAPAINBAHUC
MOIITHOCTEN. OJJUH M3 MIAI'OB B 3TOM HAIIPABICHUH
— NPHUOOPETEHNE KONTIOOMHTOBOH YCTAHOBKH.

BK: TpeH HAa YCIOKHEHHE He(pTeCEPBHUCHBIX
PaGoT BiIEYET POCT IIE€H HA YCIYTI'H, 3TO JIOTHIHO.
Ho 060pOTHAsI CTOPOHA 3TOI'0 — OTPAHHMYECHHBIE
(prHAHCOBBIE BO3MOKHOCTH 3aKA39HKA
COEPKUBAIOT PA3BHTHE IIPOTI'PECCHBHEBIX
TexHosIorui. Kak, mo Bamemy MHEHHIO,
MOZKHO IIPEOJ0IETH IIOJOOHOEe
ImpoTHUBOpEYHe?

B.M.: C ps110M HaIlINX 3AKA34YUKOB ObLIIN
MPOBELEHBI IEPETOBOPHI O TOM, YTOOBI IPOBECTH
ONBITHO-MPOMBIIJIEHHBIE UCITBITAHUS HOBBIX
TEXHOJIOTMYECKUX PEMIEHUA, U OHU I'OTOBBI
MNPEJOCTABUTD CKBAXKUHBI TTOZ] BHEIPEHNE
3TOU PAbOTBL, U ECJIN OYAET PE3YILTAT, TO
NPEYCMATPUBAETCSA MIUPOKOE UCTIONb30BAHNE
ITUX PEIIEHUI.

BK: Hc110/1b30BaHHE KAKHX
IIPOI'PECCUBHEIX TEXHOJIOIHH B Banrmx
ONMMKAFIINX IUTAHAX?

B.M.: PasHbIX... [eo(prsnka — XOTUM B
PEXHME PEATIBHOI'O BDEMEHU ITOJIY4YaTh U
UHTEPHPETUPOBATD JAHHBIE C 320051 CKBA’KIHBI,
YTO MO3BOJIHUT OITUMU3HUPOBATH KOMILJIEKC
onepanuy, 1poBOJUMBIX ¢ tomoubio 'HKT. OTo
TexHonorus ACTive, co3nanHas B JIlmomoepxe».
Taxske B HAIIMX IVIAHAX UCIIOJIb30BAHHUE TEXHOJOTUU
OTKDBITHUsA/3aKPBITUA NOPTOB MI'PIT Monobor Frac
System, Hy 1 MHOT'O€ JIpyro€. Mbl pACCMOTPHM BCE
PEAJIOKEHUS 3AKA34YNKA, JOTIOJTHUTEIbHBIE OO'bEMBI
paboT HAM CENYAC OYEHD HYKHBL.

BK: Bl Ha3Ba/IH TEXHOJIOI'HH, KOTOPHIE
JIET IIATh-CEMBb Ha3aJ NpuuiIu B Poccuro,
€CJIM CYJHTH IO IIPOI'PAMMAM €KETOAHBIX
Me:KyHApOAHBIX KOH(EePEeHITH I
KoarroouHrossle Texuoaoruu, I'PII,
BHYTPHCKBAKHHHEBIE PA0OTHI», HA KOTOPBIX
O HUX JOKJIaABIBAJIH IIPEACTABHTEIH
COOTBETCTBYIOIIHX BEAYIIHX CEPBHCHBIX
KoMIaHUH. Ha MO B3I/IA, 3TH H IpyrHae
TEXHOJIOTHH «0OJIBIION YETBEPKH» IIOTYyIAIOT B
PoccuM LIMPOKOE PACIIPOCTPAHEHHE JOCTATOIHO
OBICTPO, KAK IIPABHJIO, B TEYCHHE IISATHICTKH>.

B.M.: [1a, cerfuac reo(prU3uKa-OHIANH — yKE HE
HOBHHKA. TEXHOJIOTHS OTTOYUIACH, U €CJIU PAHBIIE
BCE IYMaJIH, KAK 34114COBATh I'€O(PU3NYECKUH Kabeb
B TMOKYIO TPYOY, TO TEIIEPD 3TO CTAJIO VKE PyTUHOM:
Ka0€b MOXXHO 34I14COBATbh CAMUM, MOYKHO KyIIUTh
rorosyto 'HKT ¢ 3a11aCOBaHHBIM Ka6€J1€EM, 4 MOKHO
B3STh TAKYIO TPYOY B apEH]TY.

BK: Kakmue ycayru FHKT Gosiee BOCTpeOGOBaHBI }

capacity building. One of
the steps in this direction
is the acquisition of a
coiled tubing unit.

PRACTICE

The company's management
is currently heading precisely
for capacity building.

CTT: The trend
towards the complexity
of oilfield services
entails an increase in
prices for services, this is logical. But the flip side
of this is that the customer’s limited financial
capabilities hinder the development of advanced
technologies. How, in your opinion, can such a
contradiction be overcome?

V.M.: Negotiations were held with a number of our
customers to conduct pilot tests of new technological
solutions, and they are ready to provide wells for the
implementation of this work, and if there is a result, these
solutions will be used widely.

CTT: Do you plan using any advanced
technologies in the near future?

V.M.: Yes, different types of them... Well logging — we
want to receive and interpret data from the bottom of
the well in real time, which will optimize the range of
operations carried out using coiled tubing. This is ACTive
technology created at Schlumberger. We also plan to use
the Monobor Frac System multistage hydraulic fracturing
open/close technology, and much more. We will consider
all the offers of the customer, we now really need
additional amounts of work.

CTT: You named the technologies that came
to Russia five or seven years ago, judging by the
programs of the Annual International Scientific
and Practical Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference, at which
representatives of the corresponding leading
service companies reported on them. In my
opinion, these and other technologies of the Big
Four gain ground in Russia quickly, as a rule,
during the five-year period.

V.M.: Yes, geophysics-online is no longer a novelty. The }
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[TPAKTHUKA

Ha perHKe: a1 T'C nau pyia MI'PIT?
B.M.: 1 TaM, 1 TAM MBI HY>KHBL be3 HaC — HUKAK, HO
oynymee I'HKT 3a I'MIC!

BK: He T€pAIOT JIH IOIIYJIAPHOCTD TAKHE
CTaHZAPTHBIE KOJITIOOHMHIOBBIE OIIEPAITHH, KAK
IIPOMBIBKH, KHCJIOTHbBIE 0OPa0OTKH, OCBOCHH
CKBa XKHH 1nnocse I'PII?

B.M.: OHU COCTABJIAIOT OCHOBHYIO MACCY HAIIMX
Pa6oT. Ha nog0OHBIX ONEPAIMIX IEPCOHAT
Ha6HPACTCS ONBITA, KOTOPBIH OYEHb HYKCH, TAK KaK
KaJ1poBbI cocTas BH-Kontiobunr d1urerpa-CepBUCHD
CMEHMJICS HA CEMBJECAT IIPOLIEHTOB. PebsaTa 06yJarcs,
HA6BIOT PYKY, HAOPABIIMCH OIIBITA, U MOKHO OPAThCA 34
HOBBIE, MHTEPECHBIE, CJIOKHBIC ITPOCKTHI.

BK: ¥ Bac OrpOMHBEI¥ OIIBIT PAGOTHI B
KOJITIOOHHTIE, I'Ty0OKOe

technology has been perfected, and if earlier everyone
thought how to put the geophysical cable into a coiled
tubing, nowadays it has become a routine: You can
reserve the cable yourself, you can buy a ready-made CT
with a built-in cable, or you can rent such a tubing,

CTT: What coiled tubing services are more
in demand on the market for well-logging
operations or for multistage fracturing?

V.M.: Both directions need us, but I strongly believe
that well-logging operations are the future of coiled
tubing.

CTIT: Are such standard coiled tubing
operations as workover, acid treatments, and well
development after hydraulic fracturing losing
popularity?

V.M.: They make up the bulk of

IIOHHMMAaHHe pbIHKAa. Kakue
TEXHOJIOT'HH, 110 Bamemy
MHEHHIO, OyAyT HauboOIee
BOCTpeGoBaHbI B Poccuu B
onuzkarimue 5-10 xer?

B.M.: KOHEYHO, 3TO UCMOJIb30BAHUE
KOJTIOOHMHT A IPU NTPOBEIEHUN
pasmmyHbIx onepauuii I'PIT, T'HC.

A ecniu 9y Th JaJIbIIIE 3ATTIIHYTh,

TO, yMAI0, 3TO 6y pEHNE OOKOBBIX
CTBOJIOB, CTPOUTEJIBCTBO
MHOTOCTBOJIBHBIX CKBAKHH. DTO
Oyayuiee KOJITIOOUHTA, CIIEIYION U
TAIl €ro pa3BuTH. M K aTOMY

BypeHune 6okoBbIx

CTBOJIOB, CTPOUTENLCTBO
MHOMOCTBOJIbHbIX CKBaXXWH.
370 Oyayuiee KonTOOWHra,
cnepylowum 3Tan ero
pa3BuTus. N k 3Tomy 3Tany
y>Xe rnopoLnu seaylime
KOMIMaHWN, OHU 3aKa3blBaloT
obopypoBaHue.

This is sidetracking,
construction of multilateral
wells. This is the future of
coiled tubing, the next stage

our work. In such operations, the
staff gains experience, which is very
necessary, because the personnel of
BN-Coiltubing Integra-Services has
changed by seventy percent. The crew
will learn, “get their hands on it”, gain
experience and you can take on new,
interesting, complex projects.

CTT: You have vast experience
in coiled tubing, a deep
understanding of the market.
What technologies, in your
opinion, will be most demanded

3TAITY YK€ TIO/IONIN BEAYIITHE
KOMITAaHUH, OHU 31KA3BIBAIOT
060PYAOBAHHUE. A HEKOTOPBIE JJAKE
ONPOOOBAIN KOJITIOOMHIOBOE
OypeHue, 1 He 6€e3 ycriexa. Yepes
HECKOJIBKO JIET 3TO OYZIET TAKAs K€
IIPUBBIYHAS ONIEPAITUS, KAK, IOITYCTUM, YETBIPE Io/1a
Haszaj reopusnka ¢ THKT. Hy u, 6€3ycyi0BHO, OygeT
ITUPOKO UCIIOIB30BATHCS BECh HAKOIIJICHHBI OITBIT:
U pazbypusanue noptoB MI'PIT, 1 TPOMBIBKH, U
OCBOEHHE CKBAKHH — BECh APCEHAJ KOIITIOOMHI'OBBIX
TEXHOJIOTUH! Beap /1151 3aKa34yuKa 9To r1aBHoe? Kak
MOSKHO 6BICTPEE 3AITYCTUTD CKBAKUHY U IOy IUTh
IIPOAYKT. MBI CI€/IaEM BCE OBICTPEE, UEM JII0OAS
opurazna KPC, 1 B 3TOM — OCHOBHOE IPEUMYILIECTBO
I'HKT.

BK: IlepcrieKTHUBHA JIH, HA Balu B311aa, TaKkasa
TEXHOJIOT'H, KaK KMCJIOTHOE TYHHEJIHUPOBAHHE?

B.M.: TexHOIOTHS IIpHUEMIEMA /1151 KAPOOHATHBIX
KOJIJIEKTOPOB, CKBAXKUH-KAHJUJATOB JIJIS1 €€
HCIIOJIb30BAHUS HEMHOT'O. EC/TH MMEIOTCSI
IreOJIOIr'MYECKHUE YCJIOBUS 11 IPUMEHEHUS 9TOMU
TEXHOJIOI'MH, TO OHA BIIOJIHE IEPCIEKTUBHA. OCHOBHOM
3a(pPEKT 3/1eCh MPOUCKXOAUT OT O6'BEMA UCIIOTB3YEMOIT
KHCJIOTBI — OOBIYHO 3aKauuBaeTcs 6osee 100 M3, Mbl
JIEIAJIU TAKUE CKBAKHUHBI T10 3TOM TEXHOJIOTUHU, U OIHA
U3 HUX BOOOIIE 3aMEYATENBHO 32Pa00TaIa, YIUBUB
3aKa34YUKA.
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of its development. And
leading companies have
already reached this stage;
they are ordering equipment.

in Russia in the next 5 to 10 years?
V.M..: Surely, this is the use of coiled
tubing during various hydraulic
fracturing and well logging operations.
And if you look a little further,
then I think this is sidetracking,
construction of multilateral wells. This is the future of
coiled tubing, the next stage of its development. And
leading companies have already reached this stage; they
are ordering equipment. And some even tested coiled
tubing drilling, and not without success. In a few years,
it will be the same familiar operation as, say, four years
ago through drill stem logging. And of course, all the
accumulated experience will be widely used: drilling
of multistage hydraulic fracturing ports, cleanput, and
well development — the whole arsenal of coiled tubing
technologies! After all, what is the main thing for the
customer? Run the well as soon as possible and get the
product. We will do everything faster than any workover
team, and this is the main advantage of CT.

CTT:Is a technology such as acid tunneling
promising, perspective, in your opinion?

V.M.: The technology is acceptable for carbonate
reservoirs, there are few candidate wells for its use. If
there are geological conditions for the application of
this technology, then it is quite promising. The main
effect here comes from the volume of acid used —
usually more than 100 m? is pumped. We made such
wells using this technology, and one of them generally



BK: Ec/ia enie HEIaBHO CAMOH
HOIYJ/IIPHOM (bUIMANIEBCKOM
MAIIHHOM ObLIIA <IBAJITATKA>,
TO Tenepb IIajibMa HepBeHCTBa
Imepenria K «<I'puanarke>. Bel
COIVIACHBHI C TEM, YTO PA3BHTHE
TEXHHYECKOM 0A3bI HECKOJIBKO
omnepe KaeT BHepeHHe
TE€XHOJOTHI?

B.M.: Bce 3Tu MallIUHBI —
«IECATKA», <IBAIIATKA», «TPUAIIATKA>
34TOYCHBI ITOI OIIPCACTICHHBIC

J[lna 3aKa34ymka 4YTo rmaBHoe?
Kak MoXHO bbicTpee 3anycTuTb
CKBaXXVHY 1 MONy4nTb NPOAYKT.
Mol caenaem Bce ObICTpee, Yem
nobas bpuraga KPC, n B aTom —
OcHoBHoe npenmyiectso NHKT.

What is the main thing for the
customer? Run the well as soon

as possible and get the product.
We will do everything faster than
any workover team, and this is the

worked wonderfully, surprising the
customer.

PRACTICE

CTT: If until recently the
“twenty” was the most
popular FIDMASH unit, now
the palm has passed to the
“thirty”. Do you agree that the
development of the technical
base is somewhat ahead of the
introduction of technology?

V.M.: All these units — “ten”,

TeXHOnOoruu. [1oka He nonyvaer
PaCIpPOCTPAHEHHUE KAKAS-TO HOBAS
TEXHOJIOT' U, CYIECTBYIOMAS
MAIIWMHA BCEX YCTPAUBAET. A KaK TOIBKO KaKas-

JIMOO TEXHOJIOTUS PA3BUBAETCSH, TO CTAHOBATCSA
BOCTPEOOBAHBI OIIPE/IEIEHHBIE TAPAMETPEL, U yKE

T€ pabOTHI, KOTOPBIE AEIANA «JBAAIIATKA>, BIETKYIO
HAYMHACT JIC/IaTh O0JIEE MOIIHAS «TPUALIATKA». Certuac
YKE U K IIATUAECATKE> NOAXOAUM. [TapaMeTphI
KOJTIOOMHTOBBIX YCTAHOBOK POXKAAIOTCA OT
TEXHOJIOIMYECKUX ITIOTPEOHOCTEN. BaxkHa TaKkxKe

1 KOMMEPYECKAS CTOPOHA: €C/IY KOMITAHUA JICJIAET
TOJIBKO KMCJIOTHBIE OOPA6OTKHU, TO 339€M € YCTAHOBKA
TAKEJIOTO KJIACCA, KOTZA BCE MOXKET JIETKO U OBICTPO
CAC/IATb MAHCBPCHHAA «ICCATKA» UJIH «IBAJIIATKA> B
3aBHCUMOCTH OT 320051 CKBAKHH?

BK: IlltTanupyeTe JI¥ NOAKIIOUYEHHE
IpuoGpeTeHHOor ycraHoBKH MK30T-50
K cepBHCY «@uamanr-OHIaH»?

B.M.: YXe NOAKIIOYNINCE. 11IeM B HOT'y CO
BPEMEHEM.

BK: BbI cCKa3aJIH, 9TO KOJLIEKTUB OyJeT
3HAYHUTETBHO OOHOBJIECH. Ha Kakux
npuHmunax Bel hopmupyere komaH y?

B.M.: /I nenaro ynnop Ha JIo€e, KOTOPBIX XOPOIIO
3HAIO, HA TEX, C KEM HAYHMHAJI PA0OTATh, 4 TAKXKE
HAa CIELMAIUCTOB, KOTOPBIE POIIIA XOPOIIYIO
IIKOJIY B 3aPYOEKHBIX KOMIAHUAX. CIofa CO MHOH
npuexaJi Asiekceil KaTyH, ONbITHENIINN MAIIMHUCT,
6€3 IpeyBenndYeH s, JJIEr€H1d POCCUICKOIO
KOJITIOOHMHI'A, KOTOPOTI'O XOTEJU Obl BUJIETh B CBOUX
PAax IPAKTUYECKU BCE CEPBHUCHBIE KOMITaHMU. Ha
HOBOM MeCTe, B «FIHTerpe», OH, 06pa3HO TOBOPS, KaK
UHCTPYKTOP. Habupaem m1o/iei, 4 OH BBICTYIAET B
KA4E€CTBE HACTABHUKA.

BK: KakuX HOBBIX IIOZXOJ0B K OPIaHHU3AITH
M paboT NOTPESyET NPEACTOSAULHI IIPOEKT
Ha CIIJJ?

B.M.: /1151 CI1/] 6€301aCHOCTB IIPOBEACHUSA PA6OT
HAa IIEPBOM MECTE, TAM C 3TUM OY€Hb CTPOTO, HO
BCer/a 65171 32 IMTOPS/IOK — ATO JUCITUIIMHUPYET
KOJUIEKTHUB. IIepBoe BpeMsi, BO3MOKHO, HAM
OyZIET HEJIETKO, HO IOTOM BTSHEMCS, IIPUBBIKHEM,

U BCE CTAHET OOBIJIEHHOI PYTHUHOM KU3HU. 5
34 3TOT IIPOEKT 6OPOJICS, U TENEPD /I HET'O Y
HAC COOHPAETCSA BCE CAMOE JIYUIIIEE: TEXHHUKA,
TEXHOJIOT'MH, CIIEITUATTHUCTBL.

4

main advantage of CT.

“twenty”, “thirty” are sharpened for
certain technologies. Until some
new technology has gain some
ground, the existing units would suit everyone. And as
soon as any technology develops, certain parameters
come into demand, and those work that the “twenty”
already did, the more powerful “thirty” begins to do
lighter. Now we are approaching the “fifty”. Parameters
of coiled tubing units are born of technological needs.
The commercial side is also important: if the company
does only acid treatments, then why should it install

a heavy class unit when everything can be easily and
quickly done by the maneuverable “ten” or “twenty”
depending on the bottom hole?

CTT: Do you plan to
connect the purchased
MK30T-50 unit to the
Fidmash-Online service?

V.M.: Already connected.
‘We go with the times.

MNapameTpsl
KONTIOOMHIrOBbIX
YCTaHOBOK pPOXJaloTCs
OT TEXHOJIOrNYECKUX
noTpebHocTeN.

CTT: You said that the
team will be significantly
updated. On what
principles do you form a
team?

V.M.: I focus on people whom I know well, on those,
with whom I started to work, as well as on specialists
who have gone through a good school in foreign
companies. Alexei Katin, an experienced driver, without
exaggeration, the legend of Russian coiled tubing, whom
almost all service companies would like to see in their
ranks, came here with me. In a new place, in Integra, he
is, figuratively speaking,
as an instructor. We are
recruiting people, and he
acts as a mentor.

Parameters of coiled
tubing units are born
of technological needs.

1 MHOrO e3Xy 1 obLiatocb
C Konneramu, u Korga

1 BUXy Baw >xypHan

B oumce Kakon-nmbo
KOMMaHWK, TO MFTHOBEHHO

CTT: What new
approaches to the

genaro BbiBOA: 34€Cb MOU organization of work
€AVNHOMbILLJIEHHUKW. will the upcoming

: Salym Petroleum
I travel a lot and talk with [ evelopment project
colleagues, and when | see require?
your journal in the office V.M.: For Salym
of a company, | instantly Petroleum Development,
conclude: here are my the safety of work comes

like-minded people.

first, it is a very strict rule,
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BK: Bbl HECOZHOKPATHO
BBICTYIIAJIH HA CTPAHHIIAX
HauIero >xypHasa. Ilomoraer
Ju «Bpemsa KoaTroouHra. Bpemsa
I'PII>» Bam B mpodeCCHOHAIBHOH
IEeATECIBbHOCTH?

B.M: CxypHanom «Bpems
KonTIOOMHTA. Bpemsa I'PIT» g u mou
TOBAPHUIIH 3HAKOMBI JJABHO. DTO
€IMHCTBEHHOE B Poccru nsiaHue,
OCBEIIAIONIEE TPOOIEMATUKY
KOJITIOOMHTA. B HEM MHOTO
nosie3Hou nHpopMan . COBETYIO
YUTATh )KyPHAJI BCEM, KTO XOYET
OBITb B KYPCE COOBITHUH, Y3HABATD
O HOBBIX TEXHOJIOTHSX. Sl MHOT'O
€3y U OOIIAIOCH C KOJJIETAMHU,

M KOI'A 51 BMUKY Bai »KypHaJl B
oduce KaKOH-Tn60 KOMITAHUH, TO
MI'HOBEHHO [IEJIAIO BBIBOJ: 37IECh MO
CAVMHOMBIIJICHHWKM.

B MuHcke g nocmoTpen
a30THYIO YCTaHOBKY
KpuoreHHoro Tuna A100, ¢
KOTOpoW 1 3HakoM. O4yeHb pag,
YTO U ee YCOBEPLUEHCTBOBASIN.
«PUNOMALL» npucnywmBaeTcs
K MPOM3BOACTBEHHMKAM. f Obl
TaKyto B35/l He pa3gyMblBas.
He Hy>XHbl HaM HK
aMepuKaHCKNe, HU KUTanckme
«a3oTkun», A100 nyywwas!

In Minsk | looked at the
nitrogen unit of the cryogenic
type A100, with which | am
familiar. 1 am very glad that they
improved it. IDMASH listens

to manufacturers. | would take
this without hesitation. We do
not need either American or
Chinese nitrogen units, A100 is
simply the best!

but I have always supported the

idea of the order — this disciplines

the team. At first, it may not be easy
for us, but then we get involved, get
used to it, and everything becomes a
routine of life. I fought for this project,
and now for it we are going to have

all the best: equipment, technology,
specialists.

CTT: You have repeatedly
spoken on the pages of our
journal. Does “Coiled Tubing
Times” journal help you in your
professional career?

V.M.: My friends and I have found
out about the "Coiled Tubing Times"
journal a long time ago. This is the
only periodical in Russia that covers
coiled tubing issues. It has a lot of
useful information. I advise you to
read the journal to anyone who wants
to keep abreast of events, learn about

BK: Bagum ITaBJ1I0OBHY, CEHYAC
BbI IpUEeXaIy HA IIPUEMKY KOJITIOOHHTOBOM
ycranoBku MK30T-50. Co6upaercs niu 'K
«AHTErpa> POPMHUPOBATH HA €€ OCHOBE
IIOTHOIIEHHBIH KOJITIOOHHTOBBIH P10T?

B.M.: 311€Ch, B MUHCKE, 51 HOCMOTPEN
430THYIO YCTAHOBKY KPUOTreHHOrO ThIia A100,
C KOTOPOM 51 3HAKOM. OUEHb PaJi, 4YTO U €€
ycoBepieHCTBOBANN. «PHIMAII> NPUCTYIINBAETCA
K IIPOM3BOICTBEHHUKAM. I OBbI TAKYIO B351J1 HE
pasayMelBas. He HYy>KHBI HAM HU AMEPUKAHCKHE, HU
KUTANUCKUE «a30TKU», A100 nyudmas! Hame pyKoBOACTBO
HE COMHEBAETCH B IIEPCIIEKTUBHOCTU busHec-
Hanpasnenus «Kontiobunr», B Tom, uro 'HKT 6yzer
NPUHOCUTD JOXO/. B HacToamee spema B 'K JInTerpa»
UJIET IIEPE3ATPY3KA, [IOJHOE NEPepPOpMATUPOBAHNE, U
CcobupaeTcss KOMaH1a IPodecCuOHAI0B. COKPAIAI0TCs
U3JEPKKHU, CPEICTBA HAIIPABJISIIOTCS HA PA3BUTHE.
A npuien B KoMIaHnuio 1 Mmapra, a ceroaHs, 1 aBrycra,
MBI YK€ IIPUHHUMAEM 3TY HOBYIO MAIIIUHY.

BK: 910 OTpagHO, y4HTBIBAA, YTO B IIOCIETHHE
HECKOJIBKO JieT <AHTerpa» Kak Obl yIIIa B TEHb.

B.M.: KoMImmanus npocTo Ha KAKOM-TO 3TAIle
32TOPMO3UJIACDH B PA3BUTHH. A CEMYAC HYKHO
MEXAHU3M CMA34Thb ¥ CHOBA 3AITYCTUTD. [lyMaIO, 4TO MBI
C 3TOM 32Ja49€N CIIPABUMCS, IIOCTENIEHHO IIPOBEIEM
TEXHUYECKOE NIEPEBOOPYKEHUE, YCUIIUM KOJUIEKTHUB
U C MOIIHBIM (PJIOTOM OYZIEM OCBAMBATH HOBLIE
TEXHOJIOI'MH, YTOOBI KOHKYPHPOBATH HA PBIHKE C
BEAYIIMMH KOMITAHUSAMMU.

BK: C 0T€9€CTBEHHBIMH HJIH
MEKIYHAPOIHBIMHU?
B.M.: Co Bcemu!

BK: {I nymaro, uTo BCc€ y Bac moxyuurcs.

B.M.: X0Tes10Ch GBI, 4TOOBI STO NOITYIHUIIOCH KAK
MOJKHO OBICTPEE.  ©
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new technologies. I travel a lot and
talk with colleagues, and when I see your journal in the
office of a company, I instantly conclude: here are my
like-minded people.

CTT: Vadim Pavlovich, now you have arrived
at the acceptance of the MK30T-50 coiled tubing
unit. Is Integra Group going to form a full-fledged
coiled tubing fleet on its basis?

V.M.: Here, in Minsk, I looked at the nitrogen unit
of the cryogenic type A100, with which I am familiar.
Iam very glad that they improved it. FIDMASH listens
to manufacturers. I would take this without hesitation.
‘We do not need either American or Chinese nitrogen
units, A100 is simply the best! Our management does
not doubt the prospects of the coiled tubing business
line, that CT will generate revenue. At present, Integra
Group is rebooting, completely reformatting, and a team
of professionals is gathering. Costs are reduced, funds
are allocated for development. I joined the company on
March 1, and today, on August 1, we are already taking
this new unit.

CTT: This is encouraging, given that over the
past few years, Integra has seemed to go into the
shadows.

V.M.: The company has slowed down in development
at some stage. And now you need to lubricate the
mechanism and reboot it. I think that we will cope with
this task, gradually carry out technical re-equipment,
strengthen the team, and with a powerful fleet we will
master new technologies in order to compete with
leading companies in the market.

CTT: With domestic or international?
V.M.: With everyone!

CTT:1 think that you will succeed.
V.M.: I would like it to happen as quickly as possible.

©



MALUMHUCT NMOIrPY34nNKA A.U. KATUH:

«HKT - nHTennekTyanbHbIN BUA yCayr»

LOADER DRIVER A.l. KATIN:
"CT - an intelligent type of service"

«BpeMs KOITIOOUHTa»: AJIekceii UropeBud,
BBI CTOAIH Yy CAMBIX HCTOKOB POCCHHCKOTIO
KOJITIOOMHIA, MOXKHO CKa3aTh, 9T0 BeI —
MAIIHHHCT-UCIIBITATE/ID, IO AHAJIOTHH C
JIETYUKOM-HCIIBITATENEM. PacCKaskHTe O CBOEM
OIlbITE.

Anexcei Katun: S npumien u3 KPC, paboTaro
cTHKT ¢ 2000 roga. ITomygan v BBOJWI B
JEUCTBHE CAMYIO IIEPBYIO KOITIOOMHI'OBYIO
ycTaHOBKY PAHT10 mpousBozacTBa I'pyIimbl
QU] (npepmecTBeHHUKA C3AO «DUIMAIIL).
Bemopycckas TEXHUKA BBIJEPKUBAET KOJIOCCAJIbHBIE
HAT'PY3KH, OHA 4/1AIITHPOBAHA 111 Poccun,

Juts Cubupu. Hlaccu M3KT oueHb HA/ICKHBL:
MAIINHA B JII06011 MOPO3 3aBO/IUTCS, TOT/]A KAK
«Mepc» oTKaspiBaeT. Ha ycranoske PAHT10 Mbl
OTPabOTANIHN YETBIPHA/IIIATD JIET, IEPBBIX IISTh U3
KOTOPBIX IPOOIEM BOOOIIE HUKAKUX HE BO3HHUKAJIO.
MaimmHa paboTrana U3yMHUTENbHO! Uepes IATh

JIET IIPUIILJIOCH OJJPEMOHTUPOBATh TUIPABIUKY.

MBI OCYIIECTBIISJIN IPOMBIBKH, KUCJIOTHBIE
06paboTKu. [TepBOE BpeMs, KOI/ia TOJIBKO OCBAUBAIN
KOJITIOOMHT'OBYIO TEXHUKY, TO OKA3bIBAJIN YCJIYTH B
TTepmckoM kpae. [IoToM niepeexanu B YCUHCK, TaM
OTpPabOTANH rOfl. YCTAHOBKA TaM CE0s1 OUEHb XOPOIIO
33PEKOMEH/IOBAJIA, OCOOEHHO B CPABHEHUH C €IIIE
OJJHOI KOJTIOOMHI'OBOM yCTAHOBKOI ITPOU3BOJCTBA
MO/IMOCKOBHOT'O IIPEATIPUATUSL

BK: A B YcHCKe Kakue paboTsI Bel
IIPOU3BOJAHIH?

A.K.: B YcUHCKE MBI 3aHUMAJIUCh
JernapauHU3AMEN CKBAXKUH. TaM KOJITIOOUHT
XOPOIIO OTPAGOTAN BMECTE C ATPETATAMU JIJI
JenapauHU3AINUHT CKBAKUH (AIIIM). [IpoMbIBaIN
CKBaKMHBI TOpsId€eit He(PTHIO. MOXKHO CKA3aTh, YTO
C NOSIBJIEHUEM KOJITIOOUHTA MBI 3A0PaJIN 3TOT BHU/JL
pa6oty KPC. IIpoCTpebl A€IaIN — TOXKE MHOTI'O
CKBaKMH PEAHUMHUPOBAIN, KOTOPbIE
napagpuHOM 6blIN 326U ThL. COBMECTHO C
6purago KPC TMKBUIUPOBAIN ABAPUH,
CBSI3aHHBIE C IPUXBATAMHU.

BK: MO:KHO I CDABHHBATH Pa0OTYy B
KPC u B THKT?
A.K.:THKT, 6ecciopHo, 6bonee

benopycckas TexHuka

Belarusian equipment
withstands enormous loads,

Coiled Tubing Times:
Alexey Igorevich, you
witnessed the very
beginning of Russian
coiled tubing. You can
say that you are a test
engineer, by analogy with
a test pilot. Tell us about
your experience.

Alexey Katin: I was
previously engaged in
workover. I have been
working with CT since
2000. The first unit of FID
Group (he predecessor
of NOV FIDMASH) RANT10 was received and put
into operation. Belarusian equipment withstands
enormous loads, it is adapted for Russia, for Siberia.
The MZKT chassis is very reliable: the unit starts up in
any frost, while the Benz fails. We worked for fourteen
years using RANT10 unit, the first five of which there
were no problems at all. The unit worked amazingly!
Five years later, the hydraulics had to be repaired. We
carried out cleanout, acid treatments. At first, when
they were just mastering coiled tubing equipment,
we provided services in the Perm Territory. Then we
moved to Usinsk, where we worked for a year. The unit
there proved to be very good, especially, in comparison
with another coiled tubing units produced by a
company situated near Moscow.

CTT: And what kind of work did you do in
Usinsk?

A.K.: We dewaxed the wells. There, coiled tubing
worked well together with units for dewaxing wells
(hot oiler). Wells were washed with hot oil. We can
say that with the advent of coiled tubing, we took this
type of work from workover. We did well shooting —
also many wells, which were
clogged with paraffin, were

soals o e lsgp e leldeciysicisiisn s reanimated. Together with
SR el el e Re i ah il sle s LR the brigade of workover, we
ans Poccun, ans Cnbupw.

eliminated accidents related to
pipe sticking.

CTT:Is it possible to

PRACTICE

S S L TR o et i Itisadapted forRussia for
BBICOKOE KBaTM(pUKauu. [IpoCThIMU } Siberia.

compare work in workover
and coiled tubing? }
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[TPAKTHUKA

CJIOBAMHM: 3/I€Ch I'OJIOBOLT HAJIO PabOTATE.

BK: BbI IOMHHTE CBOH IIEPBBIH IIPHE3/ B
MHHCK?

A.K.: [Ia, Mbl IpUEXAJIU 32 YCTAHOBKOU 3apaHEE,
KOTJ]a OHA €III€ HE ObL/IA TOTOBA, U IOJIYYHJIN OJHO
IIACCH. DTO OBLIO OYEHB IIPABUJIBHO, IOTOMY YTO MBI
BMECTE C KOHCTPYKTOPAMH U MHXKEHEPAMU HAIITY
YCTAHOBKY COOUPAJIN U B IPOLIECCE 3TOT'O YUUIIUCH.
OTBe4asn Ha BOIIPOCHI AaHKETBL, [IPEAJIOKEHHONU Ha
onHou u3 [Norpedburenbckux KoHdepeHirn C3A0
«DUIMAIII», 1 HAMOMHUJI OO0 3TOM 1IEHHOM OIThITE U
MPEJIOKUII K HEMY BEPHYTBHCA. BEJIb 3aMEUaTENBHO
OBLIO OB, €CJIU ObI MAIITUHUCT
MHPUCYTCTBOBA (U JAXKE y4ACTBOBAN!)

B COOPKE YCTAHOBKU, HA KOTOPOH EMY
OPEACTOUT PAOOTATB! DTO CPa3y AANO OBbI
MOIITHBIF UMITYJIBC €70 AEATENBHOCTH.

BK: KakumHu enie
KOJITIOOHHI'OBBIMH YCTAHOBKAMH
Bel yripasiiaan?

A.K.: Ha fImasne mbl paboTtanu Ha MK10,
Jestanuy reopusuky. Toxe xopomas
MAIIWHA, TOAXOAUT JIJIs1 KODOTKHUX
CKBakMH. HekoTOpO€E BpeMs paboTant Ha
KOJTIOOMHT'OBOM YCTAHOBKE B OJIOUHOM
HCIIOJIHEHUH, TOXE (PUAMAIIEBCKOI.

B 2014 roay g cHOBa npuexasn B MUHCK,
Teneps yxe 32 MK30T, koTopas crana
MOEH CaMOM JIIOOMMOM MaIIMHOM. Ha «TpuaaTke»
MBI HAUJIH Y2KE [1€/1aTh (PPE3EPOBAHUE MIAPOB.

BK: IToggep:xuBaau jiu Bel B riporiecce
PaGOTHI CBA3M C IIPEAIIPUATHEM-
IIPOHU3BOAHTEIEM?

A.K.: Koneuno! C «bPUIMAIllem» 3aME€YaATETBHO
B3aUMO/IcHCTBOBANU! EC/IN y HAC BOZHUKAIN
KAKHWE-TO HEMOMAKH, TO IIPEACTABUTEN 32BO/IA
HEMEJJICHHO NIPUE3KAJIN U PELIAIN BCE NTPOOIEMBL

BK: Cerogasa Bel y4aCTBOBAJIH B IIPHEMKE
KOJITFOOMHT'OBO ycTaHOBKH MK30T-50. Kakyro
XapaKTEePHUCTHUKY BbI OBI €¥ Ja/IH, HCXOJ A U3
CBOET'0 60raToro oneITa?

A.K.: DTO IOMHOCTBIO YCOBEPIIEHCTBOBAHHASA
MAaIlIMHA, AK€ HE Oyly CpaBHUBATh €€ ¢ PAHT.
Koncrpykroper «PUIMAIIIa» CTPEMATCA YIUTBIBATD
BCE MOXKEJIAHMA NTOIb3oBaTeser. MK30T-50 — oueHb
CHJIBHAA MAITMHA, KOTOPAsI MOXKET PabOTAaTh B
3KCTPEMAJIBHBIX YCJIOBUAX, PEMIATD OOJIEE CI0KHbBIE
TEXHUYECKHUE BOIIPOCHL, YEM €€ IIPEAIIECTBEHHHUIIBL.
M ry1y6HHBI € JOCTYIHBI HEOBIBAIBIE — 10 7000 M.
TeXHOJIOTUHU YCIOXKHAIOTCA, HAM HA/10 U/JITH BIIEPE.
IToromy u 6epeM ycraHoBKy MK30T-50 — ¢ 3antacom.
Ha 6ygymee!

Besa 6eceny l'axnHa Byssika,
«Bpems:a koaTroouHra. Bpemsa I'PIl»
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MK30T-50 — oueHb cnnbHas
MallMHa, KOTopast MOXeT
paboTaTb B 3KCTpeMasbHbIX
YCNOBUSIX, peLlaTb Oonee coXHble
TeXHUYecKme BOMpochl, Yem ee
npeaLecTBeHHULUbI. U rnybuHbl en
LOCTYMNHbI HeObIBanble — ao 7000 M.

MK30T-50 is a very powerful unit
that can work in extreme conditions,
solve more complex technical

issues than its predecessors. And
unprecedented depths are accessible RPN G L oI
toit—up to 7,000 m.

A .K.: CT is undoubtedly a more intelligent type of
service that requires high qualifications. In simple
words: here you have to work with your head.

CTT: Do you remember your first visit to
Minsk?

A.K.: Yes, we arrived to take a unit in advance, when
it was not yet ready, and received one chassis. This was
very correct, because we, together with the designers
and engineers, assembled our unit and studied in the
process. Answering the questions of the questionnaire
proposed at one of the Consumer Conferences of NOV
FIDMASH, I recalled this valuable experience and
suggested returning to it.
After all, it would be great
if the driver was present
(and even participated!) In
the assembly of the unit on
which he will work! This
would immediately give
a powerful impetus to his
activities.

CTT: What other
coiled tubing units did
you control?

A.K.:In Yamal, we

logging. This is also a good
unit, suitable for short
wells. For some time I worked at a coiled tubing unit in
block execution, also produced by FIDMASH. In 2014,
T'again came to Minsk, now for the MK30T, which
became my favorite unit. At the "thirty" we began to do
the milling spheres.

CTIT: Did you keep in touch with the
manufacturer during the work?

A.K.: Sure! We ha a wonderful interaction with
FIDMASH If we have had any problems, then the
representatives of the plant would immediately come
and solve all the problems.

CTT: Today you participated in the acceptance
of the MK30T-50 coiled tubing unit. What
characteristic would you give it, based on your
rich experience?

A.K.: This is a fully improved unit, I will not even
compare it with RANT. The designers of FIDMASH
strive to take into account all the wishes of the users.
MK30T-50 is a very powerful unit that can work in
extreme conditions, solve more complex technical
issues than its predecessors. And unprecedented
depths are accessible to it — up to 7,000 m. Technology
is getting complicated, we have to go forward. That's
why we take the MK30T-50 unit — with a margin. For
the future!

Interviewer — Halina Bulyka, Coiled Tubing Times



Mawunucm nozpysuuxa A.H. Kamun na npoerxme oa:a
Komnanuu «Canvim Illemponeym Jeeeronmnenm H.B.»

Loader DriverA.l. Katin at the project for Salym
Petroleum Development N.V.
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KonTtoOuHr obin, ectb 1 OypeT!

The Future Lies with Coiled Tubing,
Which Was, Is and Will Be

B.H. LLlymakos poawncs 8 nions 1977 roga B ropoge Ctepsvtamake batkmpckort ACCR

B 1992 roay nocrynun Ha akyneret « CTpouTesibHbIe MaLLUMHbI 1 060pyaoBaHue» B CTep/imTamMakckimv
CTPOUTENbHBIV TEXHUKYM, KOTOPbIV OKOH4YMI B 1996 roay ¢ oTmymvem.

B 2002 rony okoH4n YhuMckuv rocyapCTBeHHbIV HEGHTIHOM TEXHUHYECKUI YHUBEPCUTET 110
CrieumanbHoOCTV «paspaboTka m SKCHyaTaums HEHTSHBIX M ra30BbIX MECTOPOXAEHMI.

TpyaoByio fesiTenibHOCTb Hadan B Mapte 1996 rofa ¢ JOMKHOCTY criecapsi HeghTernpoMbIC/IOBOIO
0b6opynoBaHUs 4-ro paspsaaa. B 1999 rofy cran Ha4anbHUKOM y4acTka 1o ClIOXHbIM paboTam v rpokary
JI0BUSIBHOIO MHCTPYMeHTa B YITHIT 11 KPC Tr11 «KoransimHegterasz» (000 «/1YKOWIJI-3anaaras Cubups ).
B 2003 rony Ha3Ha4yeH 3aMecTuTenieM HaqyallbHuKa Liexa KarmtaabHoro peMoHTa ckBaxuvH. C 2007 roga
ABJISIICA HA4a/IbHVIKOM Liexa KarnumTasibHOro peMoHTa CKBaXXMH CEPBUCHOIO LIeHTPpa peMoHTa ckBaxuH TT1I1
«KoranbiMHegpTeras».

B aHBape 2008 rofa Ha3Ha4yeH 3aMecTuTesieM AVPeKTopa rno npom3BoACcTBY B [lepMcku unvan
OAO «KoranbiMHepTernporpecc», a ¢ anpens 2008 rofa — nepBbIM 3aMeCTUTENIEM [eHepasibHOro A1peKTopa
unmana — raBHbIM MHXEHEPOM.

B nepvog ¢ 2008 no 2010 rog a8n551cs reHepasibHbIM ampektopom OO0 «PUTIK-HegpTecepBuc».

C 2010 roga B nopsake nepesosa bbin rpuHsT B 3A0 «YpanHeghTenporpecc» Ha AOIKHOCTb 1epBOro
3amecTTens reHepasibHoOro AMpeKTopa — MaBHOMo MHXeHepa.

CsaHBapsa 2011 roga npumalleH Ha JO/IKHOCTb 3aMeCTUTESIS reHepasibHOro AMPEKTOPa Mo Mpov3BOACTBY,
a no3xe rmaBHoro vHxeHepa OO0 «Ypan-LnzaviH-TTHIT».

C ¢peBpans 2014 rofa ABASACH reHepasibHbIM ANPEKTOPOM HEDTECEPBUCHOIO MpeanpusaTs
OO0 «BetepaH».

B HacrosLLee BpemMs 3aHUMaeT NocCT reHepasibHoro avpektopa OO0 «Ypan-Luv3saviH-Ipynn».

Vimeer 3BaHue «[pogpeccroHanbHbiv uHxeHep Poccum» (2007).

[TPAKTHUKA

VIN. Shumakov was born on July 8, 1977 in Sterlitamak, Baskirskaya ASSR.

In 1992 he entered Sterlitamak Civil Engineering College. He studied at the faculty of Civil Engineering Machinery and Equipment. He graduated
from the College with distinctions in 1996.

In 2002 he graduated from Ufa State Petroleum Technological University. His specialty was “development and operation of oil and gas fields”.

His working career started in 1996 when Mr. Shumakov was appointed an oilfield equipment mechanic of the 4th grade. In 1999 he got a position
of section manager in the EOR and well workover department of Kogalymneftegas (Lukoil-Western Siberia, LLC). In 2003 he was appointed a deputy
head of well workover workshop. He has worked as a head of well workover workshop of well repair service center of Kogalymneftegas since 2007.

In 2008 he got a position of deputy director for manufacturing of the Perm branch of Kogalymnefteprogress, JSC, while in April, 2008 he became a
first deputy general director and chief technology officer of the branch.

Between 2008 and 2010 he was a General Director of RITEK-nefteservice LLC.

In 2010 he was transferred to Uralnefteprogress, CJSC and appointed a first deputy General Director and chief technology officer. In 2011 he was
given a position of deputy General Director for production of Ural-Design-PNP LLC, while later he was also appointed to the position of chief technol-

ogy officer of the company.

Since February 2014 He was the General Director of the oilfield services company Veteran LLC.

He currently holds the post of General Director of Ural-Design-Group LLC.

He has a title of «Professional Engineer of Russia» (2007).

Ha sonpoco acypHana Bpems konmroobunaa.
Bpewmsa I'PI1> omeeuaem B.H. [ITymakos,
2enepanvibiti oupexmop OO0 &pan-Zlusatir-
Tpynn.

beceda cocmosnacs 6 kynyapax 15-1i
TTompebumensckoti Kongheperyiui 1o 60npocam
IKCNAYaAMauuu KoAmroOUH206020, HACOCHOZO,
a3o0mmo020 060PYO00BaAHUA U 000D)YO0BAHUA 015
T'PIT C3AO «PHIMAIID.

«BpeMs1 KOJITIOOHnHTa»: Bageciaas
HuxkosnaeBu4, KOMIIAaHHA, KOTOPYIO BoI
HEJAaBHO BO3IVIABHJIH, XOPOIIIO H3BECTHA
HaIIuM yHuTaTe/sIM. U Bce-Taku oopaTrure
HUX BHHUMaHHE Ha HECKOJIBKO, HA Bam B3r71a,
BAaKHBIX MOMCHTOB.

Bageciaas Illymakos: OO0 «Ypasn-JJuzann-
I'pynm» HA PBIHKE YK€ MATHALATD JIET. O0Imas
YHUCICHHOCTDb PA6OTHUKOB — 60s1ee 600 YeTOBEK.
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‘Coiled Tubing Times " journal is meeting
V.N. Shumakov, General Director of Ural-Design-
Group LLC.

The conversation takes place on the sidelines of
the 15" Consumer Conference on the operation
of coiled tubing, pumping, nitrogen equipment
and equipment for bydraulic fracturing of

NOV FIDMASH.

Coiled Tubing Times: Vyacheslav Nikolaevich,
the company you recently headed is well
known to our readers. And yet, you can draw
their attention to several, in your opinion,
important points.

Vyacheslav Shumakov: Ural-Design-Group LLC
has been in the market for fifteen years. The total
number of employees is more than 600 people. The
management company includes Ural-Design-PNP
and Ural-Design-KRS. Today, Ural-Design-Group



B COCTAB yNIPaBJISAIOMEH KOMITAHUH BXOJISAT «ypaﬂ -AnzanH-TTHI»
Ypan-Iuzarta-ITHI > u «Ypan-IuzaitH-KPCo. SKCMNYyaTnNpyeT NAaTb

Ha ceroguamuuii 1eHs «Ypan-Juzaun-I'pymnm KO. J'ITIO6 NHIOBbIX
OCHAmcHa HA CTO IPOICHTOB. A NPaKTUYCCKHU MCCTh yCTa HOBO K, yeTbl pe n3
JIET OTCYTCTBOBAJI B KOMIIAHUH, 4, BEPHYBIIHCH, HE KOTOPbIX MPOV3BOACTBA

CMOT HE OTMETUTD, KAK OH4 3/IOPOBO NOAHANIACh, Uy
HEE €CTh BCE, YTOObI 9P(PEKTUBHO PAOOTATH. C3A0 «® VI'D'MALU .
Ural-Design-PNP

operates five coiled
tubing units, four of CI'T: In which

which are manufactured egions does your
by NOV FIDMASH.

is fully equipped. I've
been absent from the
company for almost
six years, and when

I returned, I couldn’t
fail to note how cool
it became, and it had
everything to work
effectively.

PRACTICE

BK: B kakuXx peruoHax Banra KOMIaHusA
okaspiBaeT ycayru? Kro Bamu OCHOBHBIE
3aKa34YHKH?

B.III.: MBI OCYIIECTBJIAEM AEATEIBHOCTD B

TAKHX PErMOHAX, Kak KoMu, ITlepmMcKui Kpay, company provide

3anagnag Cubups, VaiMypTusd, BamkopTOCTaH.
Hammm OCHOBHBIE 3aKa34MKU: «JIYKOMID, «POCHEPTH»,
«['aznpoM HePTh>, «<PUTOK», <Hedpruca» u ap.

BK: KakoB IapK KOJTIOOHHI'OBOT'O
000PYTOBAHHU S KOMIIAHHH?

B.II1.: «Ypan-Jusann-ITHIT> akciryatupyer
AT KOJITIOOMHIOBBIX YCTAHOBOK, UYETBIPE U3
KOTOPBIX ITpou3BoacTBa C3AO «OPHIMAI». V HAaC
JBE YCTAHOBKHU TSAXKEJIOI'O KIACCA — «TPUALIATKI>,
OIHA CPpeHsAA — «IBAALIATKA> ¥ OAHA YCTAHOBKA
JIETKOTO KJIACCA — «[JECATKA». TAKKE B YHUCJIE A30THBIX
U HACOCHBIX YCTAHOBOK Y HAC UMEIOTCA YCTAHOBKU
npousBoacTBa C3A0 «PHUIAMAILI>.

BK: PacckaskHuTe O KOJITIOOMHIOBBIX
TEXHOJIOTHAX, KOTOPHIE IPEAIATA€eT 3aKA39HKY
KOMIIAHHAL.

B.III.: MbI BBINOJHSIEM PaOOTHI HA JOOBIBAIOIIEM 1
HATHETATEIBHOM (DOH/IE CKBAKUH B BEDTUKAJIBHBIX,
HAKJIOHHO-HAIIPABJIEHHBIX U TOPU30HTAJIBHBIX
CcTBOMAX. ExXXKEerogqHo cunamu «Ypan-/Insarn-

ITHIT> npoussoauTcsa nopsagka 500 CKBaKMHO-
onepanuui. Mbl UCIIO/Ib3YEM OYE€HDb MU POKUI CIIEKTP
TEXHOJIOTMI. [IepeunciIto X OCHOBHBIE I'PYIIIDL

e HOpManu3anus 3a60s npu nomouu F'HKT;

* OIIEpAaLMHU 10 (PPE3EPOBAHUIO;

* OCBOEHME CKBAKMH;

* BOCCTAHOBJIEHUE LIUPKYIALIUY,

* BTOPUYHOE BCKPBITHUE IIACTY;

* IPOBE/ICHUE PA6OT B MHOI'O3A00MHBIX CKBAXKMHAX;
* MIEPEKJIIOYEHNE TTOPTOB B KOMITOHOBKAX JJI5

MHOroctaauuHoro I'PIT;

* KOMIIJIEKC reopusnyeckux ucciaenosanun 'MC c
npumeHenneMm 'HKT;
* KMCJIOTHBIE OOPAOOTKU IIPU3AO0MHON 30HBI I1J1ACTA

(OI13) uepe3 I'HKT;

* IPOBE/ICHYUE ABAPUHHBIX PA6OT;
* PEMOHTHO-U30JIALMOHHBIE padoThl (PUP) 1

IJIYHIEHHE CKBAYKHH.

Hamra KOMIIaHUA CTAPAETCA HE 320bIBATH
149 Tpa,[H/IL[I/IOHHblﬁ TEXHOJAOruu. [IoMrumMo
KOJITIOOMHI'OBOI'O CEPBHCA Y HAC eCTh euje KPC:
PadoTaAIOT TPUHAALATE OPUT'a[, KAIIUTAJIBHOI'O U
TEKYIIErO PEMOHTA CKBAJKHH.

BK: Kakue paGoTsI ¢ ucrioas3oBanuem THKT
B pErHOHAX JIeATEJIbHOCTH Bame KoMIIanuu
HauOO0JIee BOCTPEOOBAHBI? }

services? Who are
your main customers?

V.Sh.: We operate in regions such as Komi, Perm
Territory, Western Siberia, Udmurtia, Bashkortostan.
Our main customers are Lukoil, Rosneft, Gazprom
Neft, RITEK, Neftis and others.

CTT: What is the company's fleet of coiled
tubing equipment?

V.Sh.: Ural-Design-PNP operates five coiled tubing
units, four of which are manufactured by NOV
FIDMASH. We have two heavy class units — “thirties”,
one middle — “twenty” and one light class — “ten”.
Also, among the nitrogen and pump units, we have
units manufactured by NOV FIDMASH.

CTT: Tell us about the coiled tubing
technologies that the company offers the
customer.

V.Sh.: We carry out work on the production and
injection wells stock in vertical, directional and
horizontal shafts. Every year, Ural-Design-PNP forces
produce about 500 well operations. We use a very
wide range of technologies. I will list their main
groups:

e Wellbore cleanout with the use of CT;

» Milling operations;

* Well development;

e Cercultion restore;

» Secondary drilling in;

» Carryng out works in multilateral wells;

* Port switching in multi-stage fracturing
configurations;;

» Complex of well logging studies using coiled tubing;

* Bottom-hole zone acid treatment using CT;

» Conducting emergency works;

* Remedial cementing and well killing.

Our company tries not to forget traditional
technologies. In addition to coiled tubing service,
there is also workover: there are thirteen brigades for
overhaul and maintenance of wells.

CTT: What are the coiled tubing jobs in the
regions where your company operates?

V.Sh.: Today, the main work is the dismantling of
hydraulic fracturing ports and, of course, geophysics.

CTT: Do you agree that at the present time,
multistage fracturing technologies, in which
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B.III.: CeroiHs OCHOBHBIE PA6OTHI —
pasbypusanue nopToB MI'PIT 1, eCTECTBEHHO,
reousuKa.

BpeMs BCe OOIBIIYIO HONYISIPHOCTH

Hepepko npuxogutcsa
O6paLlJ,aTb BHMMaHUNe
3aKa34MKa Ha YNYWEHHYIO increasingly popular?

BbII'O,EI,y N OOKa3blBaTb
BK: BbBI COIVIACHBI C T€M, YTO B HACTOAILIIEE HeO6XO JUMOCTb

coiled tubing is not
used, are becoming

V.Sh.: In my opinion,
this is a marketing move
of one of the Big Four

npmmeHeHnA . )
IOJIYYAX0T TEXHOJIOIHH MI'PII, B KOTOPBIX 6 companies, which,
KOJITIOOMHI HE HCIIOJIb3YETCA? KONTIOOMH [0 BbIX having practically lost the
B.II1.: Ha MOJ¥1 B31VIA ], TO MAPKETUHIOBBIA TEXHOJIOTNN. market for drilling ports,

XO/J1 OJTHOU U3 KOMITAHUH «OOJIBIIION YETBEPKU»,
KOTOPAs1, IPAKTUYECKU ITIOTEPSIB PHIHOK
pa3bypUBaHUS HOPTOB, PA30YyPHUBAHMS IIAPOB
B PE3Y/IBTATE KOHKYPEHIIUH C POCCUICKUMU
KOMITAHMSIMH, TIpHBE3/1a B Poccuio enie 6oiee
JIOPOroCTosAIIee OOOPYAOBAHUE, 3ABENA 3TH
PACTBOPUMBIE IIAPHI, U B UTOT'€ KOJITIOOUHT

B IAHHOM CETMEHTE CTAJI YTPAYUBATH CBOIO
3HAYUMOCTB. BOT 11 BCs Ipobiiema.

BK: MO:KHO JTH CPAaBHHBATH 3(P(HEKTHUBHOCTH
MI'PII c THKT u 6e3 THKT?

B.III.: [ITapbl paCTBOPUIUCH — 9TO HA S3HHOE BPEMSL.
CeroiHsa UX HET, Mbl HAYAJIU IOOBIUY U3 CKBAKHUHBI,
MBI JOOBIBAEM, Y HAC BCE 3aMedaTebHo! Ho B oiuH
MPEKPACHBIA MUT CKBA’KMHA BCE PABHO HAYHET
OOBOAHATHCS 1 JOOBIYA CTAHET MA1aTh. HeoOXoaMoO
OyAET NPOBOJUTD reO(PHU3UKY. MBI HEIPEMEHHO
MIPUAEM K TOMY, YTO HYKHO OyZET paboTaTh C
npubOpaMu. A 9TOOBI C HUMU PA0OTATh, HEOOXOAUMO
OyzmeT pa3zbypHUBaTh HE MIAPHI YKE, 4 HOPTEL, K YEMY
MBI CETOAHA U UJIEM. TO €CTBb MBI OT OJJHOTO K IPYTOMY
HE YIILJIU, 4 IPOCTO UCKJIIOYWIIN STAIL, KOI7IA HE
HAJI0 pa36ypUBaTh MIAPBI BMECTE C MOPTaMU. II1aper
PaCcTBOPWIIN U HAYAJIN JOOBIYY BeCTU. HO mmonmy4gaercs,
4TO OT HEOOXOAMMOCTH Pa36ypHUBATh MBI HE YIIUIH.

BK: 910, mo BanmieMmy MHEHH IO, TOPMO3HT
Pa3BHTHE KOJITIOOHMHIOBBIX TEXHOJIOI'HI B
Poccumn?

B.II1.: HaBepHOE, B HAMOOJBIIEN MEPE TO, YTO
34KA34YUK CETOJHS XOUET JIIOOYIO PAdOTy
VAEIIEBUTD. 5l B CBOE BPEMS MO CYETHI JIEJIAI,
BbIXOAs Ha «JIyKoiI-TIlepMb». ITomy4aiocs,
4TO €CJIU PaboTy Aenathb ¢ 6puragamu KPC, To
OHa OOOMIETCS JIEIIEBJIE, HO 3a1IMET OOJIBITIE
BPEMEHU. A MOKHO JIENATD C KOATIOOMHIOM, 3TO
OyZeT TOPOXKE, HO JOOBbIYA HAUHET U/ITU DAHBIIIE.

It is often necessary to
draw the attention of the
customer to the lost profit
and to prove the need for
the use of coiled tubing
technologies.

[Oopu3OHTanbHbIE
CKBaXXMHbIl CTOAT OYEHb
AOPOro, HO, Kpome

KaK KONTIOOWHIom,
onepauun nNo NpPoMbIBKE,

drilling balls as a result of
competition with Russian
companies, brought

to Russia even more
expensive equipment,
brought these soluble
balls, and as a result,
coiled tubing into This
segment began to lose its significance. That is the
whole problem.

CTT: Is it possible to compare the
effectiveness of multi-stage fracturing with CT
and without CT?

V.Sh.: The balls have dissolved - this is for the
umpteenth time. Today they are not there, we started
production from the well, we produce, everything is
wonderful with us! But one fine moment, the well will
still begin to be flooded, and production will begin
to decline. It will be necessary to conduct geophysics.
We will certainly come to the conclusion that it will
be necessary to work with devices. And in order to
work with them, it will be necessary to drill not balls
already, but ports, which we are going to today. That
is, we did not leave from one to the other, but simply
excluded the stage when you do not need to drill balls
together with ports. The balls were dissolved and the
production began to lead. But it turns out that we did
not leave the need to drill.

CTT: What, in your opinion, impedes the
development of coiled
tubing technologies in
Russia?

V.Sh.: Probably to the
greatest extent that the
customer today wants
to reduce the cost of

Bcé 3TO 0YEeBHIHO, OJTHAKO HEPEAKO IPUXOAUTCS dKTUBaUUK, npoBeaeHu1Io any work. I once did the

0o6paiiaTh BHUMAaHHE 3AKA349NKA HA YIIYIICHHYIO
BBITOJTY U JJOKA3bIBATh HEOOXOAUMOCTD
IIPHUMEHEHMUS KOJITIOOMHI'OBBIX TEXHOJIOT' M.
Hy>xHO 60J1bI1I€ PA60OTATH C 3AKA3YUKOM,

3HATb €I'0 IPOOBJIEMBI U, PEMIAs UX, IPUMEHSITD
KOJITIOOHMHTI'OBBIE TEXHOJIOTUU U PA3BUBATHCS.

reopusuku, no PUP

Mbl HUKaK1M A pYyrnm
00Opa3oM B TakuXx
CKBaXKMHax He caenaem.

Horizontal wells are very

calculations, going to
Lukoil-Perm. It turned out
that if the work is done
with workover teams,
then it will be cheaper,
but it will take more time.

expensive, but apart from Andyoucandoitwith

BK: MHE NIpHUXOAHIOCH CABIIIATH
MHEHHE, YTO KOITIOONMHIOBBI CEIMEHT
B Poccuu GIN30K K CTAarHAITUH. BoI
COIJIACHBI C 3THM?

B.III.: Takoe MHEHUE CcymecTByeT. Tpu roja
HA34/1 HA COBEIIAHUY B MOCKBE I'OBOPHJIOCH,
YTO HE XBATAET KOJITIOOMHI'OBBIX YCTAHOBOK
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co-tubing cleanout,
activation, geophysics,
and remedial cementing
operations, we will not
do anything else in such
wells.

coiled tubing, but it will
be more expensive, but
production will begin
earlier. All this is obvious,
but it is often necessary to
draw the attention of the
customer to the lost profit



U CEPBUCHBIM KOMITAHHAM HY>KHO 34KyIIaThCSL. A B
3TOM I'OZIY 1 yCJIBIIIAJI Y2KE COBCEM JIPYTHE CIOBA HA
TAKOM € BCTPEUE: 1 OObEMBI PA6OT CTAIH MEHBIIIE,

U NIEPCIEKTUBBI MEHbIIIE. ECTh MH(MOPMAIINs, 4YTO B
Poccuu B HacTosIEee BpeMs 3aI€HCTBOBAHO 60JIee
170 KONTIOOGMHI'OBBIX YCTAHOBOK, HO 10—15% 13 HUX
MNPOCTAUBAET B OTCYTCTBHE OOBEMOB PAa60T. HO IMYHO
51 HE VHBIBAIO, TIOTOMY YTO CKBA’KMH IIPOOYPEHO
MHOT'O, B TOM YHCJIE C TOPU3OHTAIbHBIMH CTBOJIAMIU.
MHOr'H€ CKBa’KMHBI TOJIBKO HEJJABHO NPOOYPEHEL, U
KaKO€-TO BpeMH ellie 6yJIeT U TU OYEHDb XOPOIIUI
oT60p 1o pmonaam. Certuac Kak 66l CHUMAIOT
CJIMBKH, HO, KOT'JJa OCTAHETCS TOJIBKO MOJIOKO,

O KOITIOOMHI'OBBIX TEXHOJIOTHAX OOA3aTETBHO
BCIIOMHAT. [OPU30OHTAIbHBIE CKBAXKUHBI CTOSIT O4EHD
JIOPOTO, HO, KPOME KAK KOJITIOOMHI'OM, OIIEPALINH IO
MIPOMBIBKE, AKTUBALIUH, TIPOBEAECHUIO T€O(PU3UKH,

110 P1P MBI HUKAKUM JJPYTUM OOPA30M B TAKUX
CKBAXXKUHAX HE czienaeM. byyiee — 32 KOJITIOOUHIOM,
KOTOPBIH OBLI, €CTb U OYZICT.

BK: HACKOJIBKO 3aKA34HKH OCBEJOMICHBI
O HOBBIX TEXHOJIOTHAX He(dTECEpBHCA, B
YACTHOCTH, KOJTIOONHI'OBBIX?

B.III.: Mbr HaJy 3TUM padoTaeM. O6KATAB KAKYIO-
TO U3 HOBBIX TEXHOJIOT' U, OTPA60TAB C KOMITAHUEH,
KOTOPAs NPENOCTABIAET HAM CEPBUCHBIE YCIIYTH I1O
UHCTPYMEHTY, 5 ICTAI0 PACCBUIKY HOTEHIIMAIbHBIM
34KA34YMKaM, [IPHUE3KAIO K HUM C IIPE3EHTALIUAMH,
TIOKA3bIBAIO, YTO ObLJIO U 4TO CTAI0. K TOMY 2)e
CTAPAIOCh IIPUMEH ST UH/IUBU/IYAJIbHBIIN OAXO/,
YUHUTBIBATh, YTO IPOOIEMBI Y 3AKA3YUKOB HE
uJieHTUYHbIE. CKBAXKUHBI BPOJIE ObI OTHU U TE K€, HO
IapaAMETPBI PA3HBIE.

BK: U ueroBedeckui (paxkTop...
B.IIL.: /14, 11 3TO TOXE: KTO U KAK CKBA>KHUHBI
IKCILJIYATUPOBAJL

BK: Banra KOMIIaHHs oOpaniaeT 00IbIIoe
BHHMaHHE Ha BOIIPOCHI TH(POBHU3ALIMH.
DTO CIeJOBAHHE MOJE HIH KOHKPETHAA
HEOOXOXHUMOCTH?

B.III.: Hac >K13Hb 3aCTABJSET 3TO A€NaTb. CUTyal U
HAa PBIHKE OO0PYJOBAHUA HEYCTOMYMBAA: CAHKIIUH,
Kose6aHuMs 1eH U T. 1. HO MBI 0OOpyAOBAHUE
BCE PABHO IPUOOPETAEM U XOTUM IIOHUMATD HA
NEPCNEKTHUBY, INITAHUPOBATD, YTO UMEHHO Oy/IEM
IpUOOPETATD. 3AKJIA/1bIBATD LICHBL, YTOOBI HE
MOJIYYUJIOCH TAK, YTO 34BTPA YTO-TO BBIHJIET
U3 CTPOSL, 4 Y HAC HET (PUHAHCOBOM
BO3MOKHOCTHU TO 3AMEHUTD. MBI IPUHAIN
pernieHue, CO6paar BOEJUHO HECKOIBKO
MPOrPAMMHBIX IPOAYKTOB IIJIIOC EMIE OFUH
NPOAYKT, KOTOPBIA MBI CAMHU PA3PAOOTAIN.
Llesb — BUJETD BCIO HAPAOOTKY HAIIETO
060pYA0OBAHMS, B IEPBYIO OUEPEH ITO IEITAM
JITSI KOTITIOOMHTOBBIX YCTAHOBOK, KOTOPBIE
YCTAHABJIMBAIOTCS HA MHKEKTOPE. MBI XOTUM
IMIOHUMATb, HAIIPUMEP, 4TO 5 MasA 2020
I'OJja HACTYIINT HEKUH IIPEJEI IO LIEIIIM
U MBI IOJIKHBI IIPUOOPECTH HOBBIE LIETIU }

Kabenb.

Mbl nprobpenn
obopyaoBaHue, ¢
MOMOLLbIO KOTOPOro
MOXXHO 3arnacoBbIBaTb
B THKT reocdusnyeckumm

We purchased equipment
that can be used to store
geophysical cable into CT.

and to prove the need for the use of coiled tubing
technologies. It is necessary to work more with the
customer, to know his problems and, solving them,
apply coiled tubing technologies and develop.

PRACTICE

CTT: I have heard the opinion that the coiled
tubing segment in Russia is close to stagnation.
Do you agree with that?

V.Sh.: Such an opinion exists. Three years ago, at
a meeting in Moscow, it was said that there were not
enough coiled tubing units, and service companies
needed to be procured. And this year I heard
completely different words at the same meeting: both
the volume of work became less and the prospects
less. There is information that more than 170 coiled
tubing units are currently involved in Russia, but 10—
15% of them are idle in the absence of workloads. But
personally, I am not discouraged, because a lot of wells
have been drilled, including those with horizontal
shafts. Many wells have only recently been drilled,
and some very good selection of fluids will continue
for some time. Now it’s as if they are skimming the
cream, but when only milk is left, they will definitely
remember the coiled tubing technologies. Horizontal
wells are very expensive, but apart from co-tubing
cleanout, activation, geophysics, and remedial
cementing operations, we will not do anything else in
such wells. The future lies with coiled tubing, which
was, is and will be.

CTT: How much are customers aware of new
oilfield service technologies, particularly
coiled tubing?

V.Sh.: We are working on it. Having run some
of the new technologies, having worked with a
company that provides us with tool services, I send
out messages to potential customers, come to them
with presentations, which show what happened and
the current situation. In addition, I try to apply an
individual approach, taking into account that the
problem with customers is not identical. Wells seem
to be the same, but the parameters are different.

CTT: And the human factor...
V.Sh.: Yes, and this too: who operated the wells
and how.

CTT: Your company pays great attention to
digitalization issues. Is it fashion following or
specific need.

V.Sh.: Life makes us
do it. The situation on
the equipment market is
unstable: sanctions, price
fluctuations, etc. But we still
acquire equipment and want
to understand in the future,
plan what we will acquire. To
set prices so that it doesn’t
happen that tomorrow
something fails, and we
don’t have the financial }
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326/IaTOBPEMEHHO 34 AICKBATHYIO LICHY.

BK: B yeMm eure Bol BHAHTE pe3epPBbI
3KOHOMHH?

B.II1.: K npuMepy, Mbl UCIIOJIb3yEM OYE€HD IOPOroe
TU/IPABJIMYECKOE MACJIO, U 3aJIMBAETCS €TO B MAIIUHY
HE JIUTP-/1BA, 4 TOHHA-TIOJITOPBL MBI IPUOGPETN
CHELIUAIIBHOE OOOPYJOBAHUE AJIS1 TOT'O, YTOOBI 3TO
MACJIO IPOT'OHATD, OYHIIATE, JOOABIIATH K HEMY
CHELUAIBHBIE TPUCAJKH U TAKUM OO6PA30M JJABATh
€MY BTOPYIO *KU3Hb. TO €CTh MBI pa34 1BA, MAKCMYM
TPH, 3TO MACJIO YUCTHUM, U B UTOT'€ MBI C OTHON
HOPLIMEN MAC/IA pAOOTAEM JIO IBYX-TPEX JIET. DTO
HU B KOEM CJIy4a€ HE OTPAKAETCA OTPHULATEIBHO
HA F'UJIPABJIUKE, 1A°KE B HEKOTOPOY CTENIEHN OHA
JEUCTBYET JIyYIlle, TIOTOMY YTO MBI IPOMBIBAEM IO/
JIaBJIEHUEM BCE HACOCHI, BCE CUCTEMBIL, YOUPAEM
MOCTOPOHHME MPEJMETBL, BOAY U T. I1. MBI TAKXKE
npuobpenu 060pyIOBAHUE, C TOMOIIBIO KOTOPOTI'O
MO’KHO 3a11acoBbIBaThb B 'HKT reodpusmnueckut
Kkao6esb. Cama 'HKT ¢ npeaBapuTensHO

ability to replace it. We made a decision, put together
several software products, plus another product that
we ourselves developed. The goal is to see all the
operating time of our equipment, first of all, through
the chains for coiled tubing units that are installed on
the injector. We want to understand, for example, that
on May 5, 2020 there will come a certain limit on the
chains, and we must acquire new chains in advance
for an adequate price.

CTT: Where else do you see savings reserves?
V.Sh.: For example, we use very expensive hydraulic
oil, and it is poured into the machine. And we use not
a liter or two, but a ton and a half. We have acquired
special equipment in order to drive this oil away, clean
it, add special additives to it and thus give it a second
life. That is, we clean two times two, maximum
three, we clean this oil, and as a result we work with
one portion of oil for up to two or three years. This
in no way negatively affects the hydraulics, even to
some extent it works better, because we wash all

3aITACOBAHHBIM KaO€JIEM — HE U3 JICTIEBBIX
YAOBOJBCTBUH. HO, KpOME TOro, MbI
34I12COBBIBAEM TPEXKUJIBHBIN KA0€/Ib

U TAKUM OOPA30M ITOJIYYAEM 3411aC
TIPOYHOCTH: ECIN OJJHA KWJIA BBIIILJIA U3
CTPOs, TO MOKHO HOAKIIOYUTD BTOPYIO
WJIU TPETBIO. PA3yMHas 5KOHOMUS —
TAKTHUKA HAIIEH KOMITAHUU.

BK: Kakas IF00HMAs OIIePAIIHA C
ucnonas3osanueMm FrHKT y Bac 1maHO?

B.II1.: MHe 601bII1€ BCET'O HPABITCS
(PppesepoBanue u reopuszura. OCO6EHHO
HOCJIEAHSAS, IOTOMY YTO TaAM IIPUXOUTCS
pemaTbs O4€Hb MHOI'O ITPOOIeM. YacTo
JIOXKUIIBCA CITATh ¥ IPOCHIIAEHIBCA C
MBICJIBIO: IOH/IET reO(PU3HUKA UIJIN HET?
A KoTZa yoKe HAYMHAET ITOydaThCs,
JIYMA€llb, y1ACTCS JIU IIOJHATh
060pyA0OBAHUE, TOTOMY YTO OYEHb MHOT'O
TPYAHOCTEH HAM CO3/JaI0T KOJJIETH U3
KPC.

BK: Pacckakure, IIOKAJIYHCTA, O
TAKHX TPYJFHOCTAX IOAPOOHEeE.

B.II1.: MBI CO6/TIO/TAEM BCE BO3MOKHBIE
IIpaBUIA PAOOTHI C KOATIOOUHI'OM: CIIEAUM
32 YTOHEHUEM TPYOBI, 32 €€ JUAMETPOM.
OTCIEXNBAEM BCE IAPAMETPBI,
KOTOPBIE HEOOXOAMMBL HO B oTpaciu
HE/IOCTATOYHO BHUMAHUS Y/ICISIETCS
OYEHb BAXXHBIM BOIIPOCAM, BO3MOKHO,
KOTOPBIE KOMY-TO MOI'YT ITOKA3aThCs
BTOPOCTEIICHHBIMHU. S B CBOEM JIOKJIA/IC
Ha 3TOU KOH(MEPEHITUU UX TOJHUMAJL.
ITpu poBEACHUH I'€O(PU3UKU MBI
ITOCTOSIHHO CTAJIKMBAEMCS C TEM, YTO
nociie paborel 6purag KPC miu npoctro
B PE3YJIBTATE SKCILTyaTAIIUH CKBAKUH
TaM OCTAIOTCSI IOCTOPOHHUE NPEIMETBI
WK ieTanu. Ha ceroqHsHui 1eHb
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Mpv npoeegeHUN reoPursnkn
Mbl MOCTOAHHO CTankKMBaemcs
C TeM, YTO nocsie paboThbl
opwurag KPC nnu npocto B
pe3ynsraTte aKCnnyaTaumm
CKBaXXMH TaM OCTaloTCH
NOCTOPOHHUE npegMmeTbl Nu
Aetann. Ha cerogHsAWHMN
AeHb HET YHMBepPCasibHbIX
npasu, Kak NX U3BneKaTb.
Ecnu He ygenaTb 4OCTaTOYHO
BHUMaHUs 3TUM nNpobnemam,
TO B KAKON-TO MOMEHT
3aKa34MKU NPOCTO NoTepstoT
CBOU CKBaXXWHbI, @'y
KONTIOOMHIOBbLIX TEXHONOMMIN
He OyaeT nepcnekTuB
pa3BUTUSI.

When conducting logging
studies, we are constantly
confronted with the fact that
after the work of workover
teams or simply as a result

of well operation, foreign
objects or parts remain there.
To date, there are no universal
rules on how to extract them.
If you do not pay enough
attention to these problems,
then at some point, customers
will simply lose their wells, and
coiled tubing technologies
will have no development
prospects.

pumps, all systems under
pressure, remove foreign
objects, water, etc. We also
purchased equipment

that can be used to store
geophysical cable into CT.
Coiled tubing itself with
pre-stocked cable is not a
cheap treat. But, in addition,
we reserve a three-core
cable and thus get a margin
of safety: if one core is out
of order, then a second or
third can be connected.
Reasonable savings are the
tactics of our company.

CTT: What is CT scan
operation for you
personally prefer?

V.Sh.: Most of all I like
milling and geophysics.
Especially the latter,
because there you have
to solve a lot of problems.
Often you go to bed and
wake up with the thought:
will geophysics come or
not? And when it starts to
turn out, you think whether
it will be possible to raise
the equipment, because a
lot of difficulties for us are
created by colleagues from
workover.

CTT: Please tell
us more about such
difficulties.

V.Sh.: We follow all
possible rules for working



HET YHUBEPCAIBHBIX IPABUJL, KAK UX
U3BJIEKATh. ECJIU HE yIE/IATh JOCTATOYHO
BHUMAHUS 3TUM IPOOJIEMAM, TO B KAKOH-
TO MOMEHT 33aK434YUKHU IPOCTO NOTEPSIOT
CBOU CKBAKMHBI, 4 Y KOJITIOOMHTOBBIX
TEXHOJIOTUI HE OYJET IEPCIEKTHUB
pasBuTHA. CIy4a€TCS, YTO MBI HE MOXKEM
3(pPEKTHUBHO MPOBECTU I'€O(PUBHKY,
MOTOMY YTO Yy HAC PACXOJJOMEPEI
3a0HUBAIOTCA TOCTOPOHHUM METAJIJIOM.
MBI Ha4YaJT1 BBIXO/IUTD U3 ITOJIOKCHU ST
TeM, 4TO Ucnonb3yeM ITHKT 6osbiero
auameTpa — 44, 50 wau gaxke 60 MM, To 2020-2021.
€CTb MBI BEJIEM, HE TOOOIOCH 3TOTO CJIOBA,

YAOPOXKAHUE CBOUX YCIIYT, CAMOI'O CBOETO MPOLIECCa,
BOIIPEKU JIOTHKE.

BK: Bbl BUIHTE PEHICHHE 3THX IMIPOOIemM?

B.IIL.: /13, 1 yBEPEH, UTO MPOIIE U ACIIEBIE OBLIO ObI
HCIOJIBb30BATh 3(P(PEKTUBHBIN BHYTPHUCKBAKUHHBIA
HHCTPYMEHT, C TOMOIIBIO KOTOPOT'O MOYKHO OBLIIO
OBI TOATOTOBUTD CKBAXKUHY K IPUMEHEHHUIO
KOJITIOOMHIOBBIX TEXHOJIOTUH U UCIIOJIb30BATh, KAK
U IIOJIOZKEHO JJ1 FeO(PU3UKH, 38-10 TpyOy. [ToTOMY
uto nepexop Ha 'HKT 6ospliero juamerpa — aTo
HE IIPOCTO 3aM€HA TPYOBL KpoMe 3Toro, Hy>KHO
MOJIHOCTBIO IIEPEOCHACTUTD MHXKEKTOP ¥ MHOT'O Y€ETO
eme. IToaToOMy Ha COBPEMEHHOM ITAIIE HA IIEPBBII
TUTAH BBIXOAT BHYTPHUCKBAXKUHHBIE PA6OTHL, JJ15
KOTOPBIX HY>KEH XOPOIINHA HHCTPYMEHT, B YACTHOCTH,
JIOBMJIBHBIN. M 1IO IPOMBIBKE CKBAKHH C TOPU30HTOB
TOKE MHOT'O BOIIPOCOB.

BK: YTO KacaeTcsa JOBHIbHOI'O HHCTPYMEHTA,
TO OEJIOPYCCKHE U POCCHIICKHUE IIPE I PHTH I
OCBOMJIH IIPOU3BOICTBO HIIHPOKOT'O CIIEKTPA
€I'0 BH/IOB, IIPHYEM B JAHHOM CETMEHTE MOKHO
TOBOPHTH HE TOJIBKO 00 HMIIOPTO3aAMEIICHHUH,
HO JIasKe 00 HMIIOPTOOIICPE KEeHHH.

B.II1.: bosble TOro, ¢ OHOU POCCUUCKOUN
KOMITAHMEMH, TOXKE IIEPMCKOH, MBI YKE JJABHO
COTPYAHNYAEM — OOJIBIIIE IECSATU JIET. MBI KOJLIEr
KOHCYJIBTHPYEM B CO3/IAHUH TAKOI'O UHCTPYMEHT4,
KAKOM HaM JIENCTBUTEIBHO HYXEH. Belb MbI cCaMu
— CEPBUCHUKU IIO pab0OTE CO CKBA)KUHAMH, 4 HAM
HY>KHBI, B CBOIO O4EPE/Ib, CCPBUCHUKH, PA6OTAIOIIIE
Ha/1 000PYLOBAHUEM, KOTOPOE HEOOXOAIMO IS
CIIyCKa B CKBAXKUHY. [TO3TOMY MBI CTABHUM LIEPE],
IPOU3BOAUTEIIMH OOOPYAOBAHUS KOHKPETHBIE
3a/1a44: IO UHCTPYMEHTY, 10 3A00NHBIM JIBUT'ATEJISIM,
IOTOMY YTO XOTHUM Ha IPYTHE IAPAMETPBI
NEPEXOANUTD — HY>KEH PACXOJ, MEHBbIIIE. ITJII0C HYKHBI
IIEPEBOAHUKH C OTKJIOHUTEJIEM, KOH/IAKTOPBI
HAaPY>KHOI'O IPUMEHEHU S, [IOCKOJIbKY YK€
HEOOXOMMO HAI'PY3KY JACPKATH BBIIIE TOM, KOTOPYIO
JlaeT nHeKTOop. C BEpXHUM OOOPY/IOBAHUEM BCE
BOIIPOCHI Y HAC PELIEHBI, HO TEIIEPb HEOOXOJUMO
PaboTaTh CO CKBAXKUHAMU, YTOOBI HE IIOTEPITH
MMEHHO KOMJIOBCKUI CETMEHT.

BK: CoGupaeTcs i Baira KOMIIaHUu A
3aHHUMATHCA KOJITIOOHMHTOBBIM Oy peHHueM? }

bynem paccmaTtpuBaTh
npuobpeTeHme nnu
npuBnevyeHne obopyaoBaHUS
ans bypeHust ¢ THKT. 3To y Hac
B nepcrnekTuee

Ha 2020-2021 roap..

We will consider the acquisition
or attraction of equipment for
drilling with coiled tubing. This
is with us in the future for

with coiled tubing: We
monitor the thinning of
the tubing and its diameter.
We track all the parameters
that are needed. Butin

the industry, insufficient
attention is paid to very
important issues, which
may seem secondary to
some. I raised them in my
report at this conference.
When conducting logging
studies, we are constantly
confronted with the fact
that after the work of workover teams or simply as

a result of well operation, foreign objects or parts
remain there. To date, there are no universal rules

on how to extract them. If you do not pay enough
attention to these problems, then at some point,
customers will simply lose their wells, and coiled
tubing technologies will have no development
prospects. It happens that we cannot conduct
geophysics effectively, because our flowmeters are
clogged with foreign metal. We began to get out of the
situation by the fact that we use coiled tubing with a
larger diameter — 44, 50 or even 60 mm. That is, we
are, I am not afraid of the word, increasing the cost of
Our SEervices, our Very process, contrary to logic.

PRACTICE

CTT: Do you see a solution to these problems?

V.Sh.: Yes, I am sure that it would be simpler and
cheaper to use an effective downhole tool with which
you could prepare a well for the use of coiled tubing
technologies and use, as it should be for logging
operations, the 38th CT. Because switching to larger
CTs is more than just replacing tubes. In addition, you
need to completely retool the injector and much more.
Therefore, at the present stage, downhole operations
come to the fore, for which a good tool is needed, in
particular, the fishing one. And when cleaning the
wells out from the horizons is also a lot of questions.

CTT: As for the fishing tool, Belarusian
and Russian enterprises have mastered the
production of a wide range of its types, and
in this segment we can talk not only about
import substitution, but even about import
advancement.

V.Sh.: Moreover, we have been cooperating with
one Russian company, also from Perm, for more than
ten years. We advise colleagues in creating such an
instrument that we really need. After all, we ourselves
are service workers for working with wells, and we,
in turn, need service workers working on equipment
that is necessary for lowering into the well. Therefore,
we pose specific tasks for equipment manufacturers:
For the tool, for downhole motors, because we
want to switch to other parameters — we need less
consumption. Plus, we need sub with a diverter,
outdoor conductors, since it is already necessary to
keep the load higher than that given by the injector.
With the upper equipment, all issues have been }
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[TPAKTHUKA

B.III.: Ouyens nHTEPECHAA TeMA! ByKBaJIbHO Ha
JHAX MBI IIPOBEN PACIIUPEHHOE COBEMAHHUE 11O
BOIIPOCAM KONTIOOMHI'OBOTO OypeHus. [Tnanupyem
noe3aKy B Kanany 11 n3yd4eHus onbiTa. bygem
paccMaTpUBaTh IPUOOPETEHNE NI IIPUBJIEYEHNE
060pynoBaHNAa UMEHHO 111 6ypenus ¢ THKT. Ot1oy
HAC B riepcriekTuse Ha 2020-2021 rogel

BK: Kakue enie 11assl «Ypaia-Au3aus-I'pynnnm
Ha OIMKAHIIYIO IEPCIEKTUBY?

B.II1.: Mbl IPUHSIN PELICHUE, YTO B TEYEHUE I'OAA
YBEJINYUBATh MOITHOCTU HE OyzieM. [Touemy? IToTomy
4TO CHAYAJI4 HAJIO 3aJIeICTBOBATH BCE, YTO €CTD,
4TOOBI OHO PA0OTAJIO KAK YACHI, 4 3ATEM YK€ JIAJIbIIE
UJITH B IIEPCIEKTUBHOE PA3BUTUE, JIEJIATH TE IIAT'Y,
KOTOPBIE PEATIBHO OYIyT UHTEPECHBL BO3MOXHO, rofi
MBI OYZIEM CTOSITh HA MECTE, 4 JTAJIBIIE )KU3HD IOKAKET
OyTU PA3BUTUSL. Y MEHS 4ACTO CHPAIIUBAIOT, OYICT
JI KOMOaHUA 3aHUMAThCA [PIT. S oTBewaro: HeT. Mbl
OyZIEM JIEIATh TO, YTO XOPOIIO YMEEM. Mbl 3aHUMAEMCSI
KOJITIOOMHI'OM.

BK: KakoBa KaZpoBasi IIOJIMTHKA <YpaJi-
Jdusanu-Tpyni?

B.III.: YTO KacaeTcsa KaJJpoB, TO TYT Y BCEX
KOMIIAHHUU €CTb BOIIPOCHL Ype3BbIYATHO CJIOKHO
HAMTH BBICOKOKJIACCHBIX CIIEIUAIHNCTOB, 4 €CJTU UX
HA¥/IENIb, TO HYKHO INIATUTb UM O4EHD BBICOKYIO
3apIuiary. Ho ogyH-1Ba BBICOKOOIIAYMBAEMbIX
CIIELIUAJIMCTA IIOI'OAY BO BCEI KOMITAHMU HE CEIAIOT.
S canTalo, 9TO BCA KOMITAHUA JOJIKHA PA0OTATh
€MHOU KOMAH/ION — TOTZA Y HEE BCE OYIUTCA.

BK: KakuMm BaMm BUAHTCA yPOBEHDb Bamern
KOMIIAHHH HA 001meM (poHe POCCHIICKOTO
PBIHKA BBICOKOTCXHOJOI'HIYHOI'O
HedTerazoBoro cepsuca?

B.II1.: «Ypan-/Insarin-I'pymin» Ha HECKOIBKO
IIATr'OB U HECKOJIBKO ITO3UIIUI BBIIIE MHOTUX APYTUX
KOMITAHHU U IO UCTIOIb3YEMBIM TEXHOJIOTUAM, U IO
TEXHHUYECKON OCHAMIEHHOCTHU. CETOIHS, 3€3KaA C
HAaIIMM OO60PYIOBAHHUEM HA JIIOOOT'O 3AKA34HK4, OYy/ib
TO «['a3poM HEPTh», «POCHEDTH» NI «JTyKOMII,

MBI C IEPBOT'O Pa3a IIPOXOUM NPOLEAYPY AYAUTA

U 3anyckaeMcst. He 6b110 TAKOI'O 32 MOIO OBITHOCTb,
YTOOBI MBI AYIUT C IIEPBOT'O PA34 HE IIPOIIIH, IOTOMY
4TO BCE CMEUATHNCTB MOTUBUPOBAHDL, 3HAIOT
MNOTPEOHOCTU HUJIN PETTIAMEHT UMEHHO KOHKPETHOT'O
34K434YUK4, IOHUMAIOT, YTO OH XOYET BUJIETh B CBOEM
HOAPALYUKE.

BK: Bamiu no:xejxaHyus pOCCHHCKOMY
HedTEera3zoBoMy CepBUCY.

B.III.: Camoe 171aBHOE — TepIieHus! Begb Mbl,
CEPBHUCHUKH, HE U3MEHNM MUD, ITOKA K HAM JIUI[OM
HE MTOBEPHETCS 3aKa34YUK. KyIIuTh MOXKHO JII060€
060PYIOBAHUE, HO OHO JIOJIKHO OBITh BOCTPEOOBAHO,
4 HE IPOCTanBaTh. JKeIaio yCruexos, yauu U
6€3aBapUIHOI pabOThI!

Bena 6eceny 'anuna Bybika,
«Bpems koaTro0uura. Bpemsa I'PID»
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resolved, but now it is necessary to work with the
wells so as not to lose the Coil segment.

CTT: Is your company planning to engage in
coiled tubing drilling?

V.Sh.: It is a very interesting topic! Just the other
day, we held an extended meeting on coiled tubing
drilling. We are planning a trip to Canada to study
the experience. We will consider the acquisition or
attraction of equipment specifically for drilling with
coiled tubing. This is with us in the future for 2020-
2021.

CTT: What other plans does Ural-Design-
Group have for the near future?

V.Sh.: We decided that we will not increase capacity
during the year. Why? Because first you need to use
everything that is, for it to work like a clock, and
then go further into future development, take those
steps that will really be interesting. Perhaps a year
we will stand still, and then life will show the path of
development. I am often asked if the company will
be engaged in hydraulic fracturing. I answer: no. We
will do what we can do well. We are engaged in coiled
tubing.

CTT: What is the personnel policy of Ural-
Design-Group?

V.Sh.: As for the staff, then all the companies had
questions. It is extremely difficult to find highly
qualified specialists, and if you find them, you need
to pay them a very high salary. But one or two highly
paid specialists will not make the weather in the
whole company. I believe that the whole company
should work as a united team - then it will succeed.

CTT: How do you see the level of your
company against the general background of
the Russian market of high-tech oil and gas
services?

V.Sh.: Ural-Design-Group is several steps and
several positions higher than many other companies
both in terms of technologies used and technical
equipment. Today, stopping by with our equipment to
any customet, be it Gazprom Neft, Rosneft or Lukoil,
we go through the audit procedure the first time and
start. There wasn’t such a thing during my time that
we didn’t pass the audit the first time, because all
the experts are motivated, they know the needs or
regulations of a particular customer, understand what
he wants to see in his contractor.

CTT: Your wishes to the Russian oil and gas
service.

V.Sh.: The most important thing is patience! After
all, we, service workers, will not change the world
until the customer turns to face us. You can buy any
equipment, but it should be in demand, and not stand
idle. I wish you success, good luck and trouble-free
work!

Interviewer — Halina Bulyka, Coiled Tubing Times



HEFTE
T—-PARHC CLUMTAA SAFENEHHAA KUCNOTA

cerPBUC
FAIPABDTEA W NPOH3B00LC TED

e m L Texnonorusa nposenenns kucnorHoro I'PIT va ocnose Gecnonnmeproro
sarenuearomerocs arenta «AS-SI(B)» na 15% HCI.

Kommanua OO0  «Hedrerpanccepsuc»  siBasercs
Poccuiickum  paspaboTunkom H NPOH3BOIHTEIEM
XHMHYECKHX pEAarcHTOoB 1A MHTeHCHuKaumn 06bran
HeTH. Komnanueii 000  «Hedrerpanccepsucy
pazpaboTaH HMHHOBAUMOHHBIH TNPOAYKT [UIA NPOBCACHHA
kucnotHo-nponnanteeix [PIT ®a ocuoee 15%HCl ¢
MPHMEHEHHEM 3are/IHBalOIHX cOCTaBoB Ha ocHose [TAB.
IMPEMMYLIECTBA IMPOOYKTA

* He umeet B cocTase nonHMEpPOB KOMBMATHPYIOLIHX ILIACT.
* 3HAYHTENBHO CHIDKAET CKOPOCTh PEarHpPOBAHHSA CLUHTO
KHCIIOTEI ¢ TOPOAOI.

* DpekTHBHO YACPKHBACT H MEPEHOCHT MPONMIAHT BO
B3BCIICHHOM COCTOAHHH.

* Umeer yay4IueHHEIH 30HANBHEIH OXBAar.
* KucnoTseiii coctas TepmocTabunes.

* DipdexTreHas ounctra ob6padaTeiBaEMOro mIacTa oT
I1aMa M MPOAYKTOB PEAKLHH KHCIOTHI ¢ MOPOIOH.

IMTPUMEHEHHE

+ ClumBaroIMiics 3are/ICHHbII KHCIOTHBII COCTAB HCMOMB3YETCA
B Ka9eCcTBe MEPEHOCYHKA nponadTa npu npoeeneHnn KIPILL

» B kauecTBe HHAKOCTH Pa3spbiBa MPH NPOH3IBOACTEE paboT
KI'PIL.

* Ilna npoeenerna KI'PII kak nobwsiBarommx Tak u
HArHETaTe/IbHBIX CKBAYXKHH C BLICOKOH MIacTOBOI
NPOHHUACMOCTBED.

Pabouas :kuAKOCTE 11 THAPOPA3PhIBA MIACTA FOTOBUTCA Ha 12-
15% HCI conanoii kncnote ¢ mobaBIeHHEM CIEIYIOIIHX
XMMHYECKHX peareHTos, paspaboranueix komnauueit 000
«Hedrerpanccepsucy:

1. 3arenusarens AS-SI mapka (B) — 70n/m3

2. Cuwmnearens HTC-16-6 mapka (C) — 15a/m3

3. Crabumnsarop xene3a AS-IR — 51/m3.

[Mponnant B cluHTOI

FAreJeHH0H KHCI0Te ACPAHTCH

B0 BIBCINEHHOM COCTOSIHHH




PYJIOBAHHWE

OBO

TexHOJIOrHYeCKHEe HHHOBAIITHH
SHINDA (TANGSHAN)
B ipoussBojacree 'HKT

Innovative Technologies
at SHINDA (TANGSHAN)
for Coiled Tubing Manufacturing

C MOMEHTA CBOETO OCHOBAHUA KoMITaHusa SHINDA
(TANGSHAN) CREATIVE OIL & GAS EQUIPMENT CO.,, LTD
ObLIA HALIEJIEHA HA CO3AHHE JTYYIINX TEXHOJIOT U JIJIA
KOJITIOOMHI'OBBIX TPYO M PEATU3ALIUIO MHHOBAIIHI KAK B
MPOU3BOJICTBEHHBIN ITPOLIECC U3TOTOBJIEHUS TPYO, TAK U B
OPOAYKTHL, CO3/iaBaeMble Ha OCHOBE 'HKT, Kanu/IIsspHBIX
TPYOOK M Ka6ENBHON NPOAYKIINH. OTPOMHAS KPOIOTINBAS
paboTa HAYIHOT'O U TEXHUYECKOT'O KOJIJIEKTUBA
romnaHuu SHINDA (TANGSHAN) npusesna B 2019 rony
K MaCIITa0HOMY OOHOBJIEHUIO TPOU3BOJICTBEHHOTI'O
060pYIOBAHUSA B OOJIACTH CBAPKH U KOHTPOJIA KA4E€CTBA
KOCBIX IIIBOB, TAK>K€ ObLIIA PA3pab0TaHA HOBEUIIAA
TEXHOJIOrUs Ipoliecca romorennsanmu F'HKT. Ha
CETOAHANTHUN JIEHb BCE UCTIBITAHUS IPOUIEHBL, U MBI
HAYaJI1 CEPUIHOE NMPOU3BOJCTBO HOBBIX TPYO, 4 TAKXKE
3apaboTana HOBASI CUCTEMA CBAPKU M KOHTPOJIS KOCBIX
IIBOB.

I'HKT — 3TO Tpy6a 13 HU3KOYIJTIEPOANUCTOM JIETUPOBAHHOIM
CTaJIn, 06JIAIAIONIA XOPOIIEN THOKOCTBIO, TAKIKE
MU3BECTHA KAK 'HOKasA TPyoOa. KaTyka ru6Kor Tpyor!
HUMEET JJIMHY HECKOJIBKO KHJIOMETPOB, YTO MOXKET 3AMEHHUTD
MHOT'HE OOBIYHBIE TPYOBI JJIs1 MHOTUX Ollepanuil. [1pu
HCIIOJIb30BAHUH 'HOKON TPYOBbI OHA TOJIKHA ITOABEPTaThCS
MHOXECTBEHHBIM IUTACTUYECKUM I€(POPMALUAAM,
MO3TOMY TMOKas TPyHa JOIKHA UMETD O0JIEE BBICOKYIO
YCTAJIOCTHYIO IIPOYHOCTD U 60JIEE IIUTENBHBIA CPOK
CIIY2KOBL [171 TPOU3BOJACTBA TPYObI UCIIONIb3YETCA ChIPBE,
HA3BIBAEMOE IIITPHUIIC>. [IPOM3BOANTEID IITPUTICA
BBIITYCKAET €I'0 B PYJIOHAX OI'PAHUYEHHOMH JUIMHBI, 11O
TEXHUYECKUM IIPUYHUHAM 1 B 3TOM CBA3M OJfHA KATYIIKA
I'HKT HE MOXET ObITh U3rOTOBJICHA U3 OTHOT'O PYJIOHA.
HIMEHHO IO 3TOF NPUYMHE B II0O60M nnpoussoacTse 'HKT
UCTIONB3YIOTCA KOCBIE CBAPOYHBIE IIBBI IS COEJUHEHUA
TIOJIOCOK HITPHUIICA IO HY>KHOM JUIMHEL [1OCI1e BBITTOTHEHN A
paboT IO CBAPKE BO3HUKAET HECKOIBKO (PAKTOPOB PUCKA,
KOTOPBIE HEOOXOAMMO YCTPAHUTD JJO Ha4aId ITIPOU3BOACTBA
TPYObL. OCHOBHBIM PHCKOM SIBJIAETCA IECTPYKIA METAJIIA
NPY UHAYKIIMOHHOU CBAPKE, KOTOPAsA CEPE3HO MEHAET
CTPYKTYPY METAJIIA U, KAK CJIEACTBUE, 3HAUUTEILHO
cokpamaet pecypc I'HKT. 1151 TOro 4T06b! yCTPAHUTD
HECOBEPIIEHCTBA ITPOLIECCA CBAPKH, IPOU3BOJIUTCA
IIPOLIECC TEPMUUYECKON OOPAOOTKH U OTIIYCKA MECTA
CBAPOYHOT'O COEIMHEHUA /1 IPUBEACHUA IEPIUTO-
AYCTEHUTHOM CTPYKTYPBI METAJIA B UICXOAHOE COCTOAHUE.
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Since its foundation, SHINDA (TANGSHAN)
CREATIVE OIL & GAS EQUIPMENT CO,, LTD has
been focused on creating the best technologies for
coiled tubing and implementing innovations in the
coiled tubing manufacturing process and products
based on coiled tubing — capillary tubing and cables.
The huge painstaking work by the scientific and
technical team of SHINDA (TANGSHAN) in 2019
resulted in a major upgrade of equipment for welding
and quality control of bias welds. Also, the company
developed a state-of-the-art technology of coiled
tubing homogenization. To date, all tests have been
carried out, and we have started serial production of
new pipes, as well as a new system of welding and
control of bias welds.

Coiled tubing is a low-carbon alloy steel pipe with
high flexibility. The coiled tubing reel has a length
of several kilometers, which can replace many
conventional pipes for many operations. During
operation coiled tubing is subject to multiple plastic
strains, so the coiled tubing must have a higher fatigue
strength and a longer service life. The raw materials
for coiled tubing manufacturing are called "strips".
The strip manufacturer produces the strip in coils
of limited length. Due to technical reasons one reel
of coiled tubing cannot be made from a single coil.
For this reason, any coiled tubing manufacturing
process uses bias welds to connect strips until the
required length is achieved. After welding, there are
anumber of risk factors that need to be addressed
before the coiled tubing can be manufactured. The
main risk is the metal destruction during induction
welding, which seriously changes the structure
of the metal and, as a consequence, significantly



HccnepoBarenu kommanuu SHINDA (TANGSHAN)
CREATIVE OIL & GAS EQUIPMENT CO,, LTD nnpoaenanu
OT'POMHYIO PA6OTY IO PACUETY U OAO0PY ONTUMAJIBHBIX
IAPAMETPOB MOCTCBAPOYHOH TEPMOOOPAO6OTKU KOCHIX IIIBOB,
U BIIOCJIEICTBUU HHKEHEPDI U TEXHUKH KOMITAHUH IPOBEJIN
UCTBITAHUS HA PEATIBHBIX TAOOPATOPHBIX 06paslax. Besa ara
pab0oTa yBEHYAIACH YCIIEXOM, U MBI [TOJTyYHUJIN YHUKAJIbHBIE
PEBYNBTATHI BOCCTAHOBJICHUS CTPYKTYPBI KPUCTAJIMYECKOH
PEMIETKU IOCJIE AECTPYKIIUH B MECTAX KOCBIX MIBOB. Taxxke
xommanusa SHINDA (TANGSHAN) CREATIVE OIL & GAS
EQUIPMENT CO.,, LTD BBena B IPOHU3BOACTBEHHBIN IIPOLIECC
cucreMy 100%-10 KOHTPOJIA CBAPOYHBIX IBOB HECKOJIBKUM
CMIOCO6AMH, C JATBHEUIITNM aHAIHU30M MOJTyYEHHBIX TAHHBIX.
DTO ObLI IEPBBIN ATAI PAOOTHL, KOTOPYIO CIIELTUATIUCTHI
koMnaHnuu SHINDA Ha4a/iu B 94aCTU IIPOBEACHUSA
UCCJIEIOBAHUI IO PA3pa00TKE HOBOY TOMOI'€HU3UPOBAHHON
TrUOKOM TPYORI B (heBpasie 2018 rosa, u MPOMU3BOACTBO TAKOU
TPYOBI 3ayIIEHO B OKTAOPE 2019 roaa.

Hopasa 'HKT oT SHINDA (TANGSHAN) CREATIVE
OIL & GAS EQUIPMENT CO., LTD ncnionb3yet
YHHKAJIBHBII IPOLIECC TEPMOOOPAOOTKHU: 3aKAJIKA U
OTIYCKA. MHOTOCTAaAUITHBIE HATPEBBI M OXJIAKICHU A
C UCTIONIb30BAHUEM PA3JIMYHBIX CPEZ, X TOYHBIM
PETYIMPOBAHUEM TEMIIEPATYPHI HAIPEBA X CKOPOCTH
OXJIAKAECHUS [TO3BOJIHUIHN HAM JJOOUTBHCS CTAOMIBHOM
CTPYKTYPHUPOBAHHOCTH KPUCTAJUTUYECKOU PEMETKHA
METAJLIA, B PE3YJIBTATE YETO MBI CMOIIN IIEPEUTH OT
HUCXOHOI CTPYKTYPBI (DEPPUTA-TIEPIINTA U PEOPTAHU3OBATH
CTPYKTYDY A0 OTIIYIIEHHOI'O COPOUTA. [ITaHHAA CTPYKTypa
SIBJISIETCSL 60J1€€ OJHOPOJHON U pApUHHUPOBAHHOM, UMEECT
XOPOIIYIO TBEPAOCTD U INTACTUYHOCTB, 4 TAKIKE UMEET
BBICOKYIO IIPOYHOCTB, YTO PEMIAET BOIMPOCHI KAK KOCBIX IITBOB,
TAaK 1 00IIEN OTHOPOJAHOCTH TPYOBL.

PerreHue mpo61eM HEPABHOMEPHOU CTPYKTYPBI
METAJIIA KOCBIX CBAPOYHBIX IIBOB, TETVIOYYBCTBUTEIBHBIX
30H IIPAMOIIOBHBIX CBAPHBIX MIBOB, 4 TAKKE 6OJIBIINX
OTKJIOHEHUI TBEPJOCTH MTO3BOJIMIIH JOOUTHCS
cnenyanucTam komnauuu SHINDA yBennyeHns CpoKa
ciy>xk0b1 THKT 60s1ee uem Ha 40%, a MAKCUMAJIbHAS
MIPOYHOCTD ObITA YBEIUYEHA 10 MapKu cTanmu ST160 (ipeien
Tekyuectu 160 KI1cn).

BopopopHoe BOCCTAHOBIEHHE U CUCTEMA A30THOM 3AITUTHI
IO3BOJIAIOT 9(P(PEKTUBHO IPEAOTBPAILATH OKUCIEHNE
I'HKT npu BBICOKUX TEMIIEPATYPAX, YIYUIIATh KAYECTBO
MMOBEPXHOCTHU TPYOBI, PEMIAET IPOOIEMBI, UMEIOIIHECH B
06b1yHbIX THKT, 11 NO3BOIAET MOJIYUYUTD 3HAYUTEIBHO 00JIEE
PaBHOMEPHEBIE U YIIYYIIEHHBIE XAPAKTEPUCTUKU TPYObL. Bee
3TO B KOMIIJIEKCE MTO3BOJISIET UCIIOIB30BATh HOBYIO TPYOy
koMmnaHuu SHINDA (TANGSHAN) CREATIVE OIL & GAS
EQUIPMENT CO., LTD Ha O0ABIINX NIYOHHAX U B 6051€€
CJIOKHBIX CKBOXKUHAX U YCJIOBUSIX.

ITpouecc romorenusdanyu T'HKT 611 3a11aT€HTOBAH
komnanuert SHINDA (TANGSHAN) CREATIVE OIL & GAS
EQUIPMENT CO., LTD B Kurae, Poccun, CIIA u psiie Apyrux
CTpaH.

biarogaps pe3ysibTaram Npo/ieIaHHOM PA60ThI KOMIIAHHUS
SHINDA (TANGSHAN) CREATIVE OIL & GAS EQUIPMENT
CO.,, LTD npenocTasiasieT CBOUM KIHEHTAM JIYYIIIee U3
CYILECTBYIOLIErO!

Bonee noapobHyo HHPOPMALIUIO U KOMMEPUYECKHE
JIETaI1 HOBOT'O ITPOJYKTA IPE/ICTABUTEND KOMIIAHUH I'OTOB
MPEJOCTABUTD I10 3AITPOCY.

reduces the service life of coiled tubing. In order

to eliminate the imperfection of the welding, CT
manufacturers perform heat treatment and tempering
of the welding joint to bring the pearlite-austenitic
structure of the metal to its initial state. Researchers

at SHINDA (TANGSHAN) CREATIVE OIL & GAS
EQUIPMENT CO,, LTD did a great job of calculating
and selecting the optimal parameters for post-welding
heat treatment of bias welds. Then, engineers and
technicians of the company conducted tests on real
laboratory samples. All this work was successful, and
we received unique results on restoration of the crystal
lattice structure after the metal destruction on bias
welds. Also, SHINDA (TANGSHAN) CREATIVE OIL &
GAS EQUIPMENT CO, LTD has introduced a system
of 100% welds control by several ways with further
analysis of the obtained data. This was the first stage of
the work that was started in February 2018 in order to
research on the development of a new homogenized
coiled tubing. Manufacturing of this tubing was
launched in October 2019.

The new coiled tubing from SHINDA (TANGSHAN)
CREATIVE OIL & GAS EQUIPMENT CO,, LTD is
manufactured using a unique heat treatment process:
quenching and tempering. Multistage heating and
cooling using different media and accurate control
of heating temperature and cooling rate allowed to
achieve a stable structuring of the metal crystal lattice.
As a result, we were able to change the structure from
«ferrite-perlite» to «tempered sorbitol». This structure is
more homogeneous and refined. Also it demonstrates
high hardness and ductility, as well as high strength,
which eliminates such weak points as bias welds and
increases homogeneity of the coiled tubing.

This technology provided solution to the problems
of uneven structure of the metal of bias welds, heat-
sensitive zones of longitudinal welds and large
hardness deviations. This allowed to increase the
service life of the coiled tubing by more than 40%. The
maximum strength was increased to steel grade ST160
(vield strength 160 kPsi).

Hydrogen recovery and nitrogen protection systems
effectively prevent oxidation of the coiled tubing at
high temperatures, improve the quality of the surface
of the tubing, solve problems with conventional
coiled tubing and allow for much more uniform
and improved tubing performance. All this allows
to use new coiled tubing by SHINDA (TANGSHAN)
CREATIVE OIL & GAS EQUIPMENT CO.,, LTD at
greater depths and in more complex wells and
conditions.

The process of coiled tubing homogenization was
patented by SHINDA (TANGSHAN) CREATIVE OIL &
GAS EQUIPMENT CO, LTD in China, Russia, USA and
anumber of other countries.

Thanks to the results of the work done, SHINDA
(TANGSHAN) CREATIVE OIL & GAS EQUIPMENT
CO.,, LTD provides its customers with the best
products!

A representative of the company is ready to provide
more detailed information and commercial details of
the new product upon request.
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TexHonorua «Onn dHepaXxn» M4 —
HOBbIV BUTOK 3Bontouunn cuctem MIPI1

M.M. PABOB, 1IaBHBIF KOHCTPYKTOP «OMI DHEPIKH>

CeropHs IpoLecc MHOTOCTAJUIHOIO
TUAPOPA3PHIBA IIJIACTA OYEHDb PACIIPOCTPAHEH,
0cob6eHHO Ha TeppuTopun CIIA 1 Poccun.

B 2018 rogy y>ke Ha TPETH BCEX HOBBIX CKBAKUH,
OpPOOYPEHHBIX B POCCUU, NCTIONIB30BAJICS
TUAPOPA3PHIB IUTACTA. KIIIOUEBBIM 3JIEMEHTOM 3TOT'O
IPOLECCA ABISAECTCA CUCTEMA 3AKAHUYUBAHUA JIJIS
MI'PII, 1 UMEHHO OHA CJTY>KUT JJ1s1 OOECIICUCHU S

€ro «MHOT'OCTAaIUMHOCTH», TO €CTb IJISI PA3/ACICHUSA
CTaUI JPYT OT APYTd. [€OIOrndecKuM yCIOBUAM
OOJBIINHCTBA MECTOPOXKAECHUN HA TEPPUTOPUN
Poccuu OTBEYAIOT TAK HA3BIBAEMBIE MY(DTOBBIE
CUCTEMBL

OCHOBHOM 3JIEMEHT TAKUX CUCTEM — 9TO TAK
Ha3bIBaeMble My(pTeI I'PIT, yCTPOHCTBA, KOTOPLIE
OTKPBIBAIOT COOOIIEHUE MEXKAY TPYOHBIM U
3aTPyOHBIM IPOCTPAHCTBOM B HHTEpBaIax I'PI1
Y MOT'YT OBITb OTKPBITEL, 4 B CJIY94€ MHOTUX
COBPEMEHHBIX CUCTEM M 3aKPBITHI HE3ABUCHUMO APYT
OT JIpyra.

CyIIECTBYIOT HECKOJIBKO PA3JIMYHBIX IPUHIIUIIOB
PabOTEI ITUX MY(PT:

1) IllapoBsie CHCTEMBI, KOTOPBIE AKTUBUPYIOTCS
JIABJIEHHEM B TPYOHOM IIPOCTPAHCTBE IIPH COPOCE
mapa. B KaxK10H BTYJIKE YCTAHOBJIEHO IOCAJOYHOE
CEMJIO JUIS MIaPa, IIPU 3TOM CEJIEKTUBHOCTD
06€eCIEYNBACTCS PA3IMYHBIMU JUAMETPAMH MIAPOB
U MIOCAJJOYHBIX ceJieL. 111 06eCcniedeH s IPOTOKA
(monga HEOOXOAUMO JTMOO Pa30ypPHUBAHUE IIAPOB U
cenien, TMOO UCTIONMb30BAHUE PACTBOPUMBIX IIAPOB.

CyIIeCTBEHHBIM HEZOCTATKOM JIAHHOM
TEXHOJIOTHH SIBJISIETCSA TOT (DAKT, YTO CY’KEHUE
MIPOXOAHOTO IUAMETPA, IPUCYIIIEE CEAIAM, HE
II03BOJIAET IPOBOAHUTH BHYTPHCKBAKHHHBIC
PaGOTHI 10 UX PA36ypPUBAHUA. BTOpBIM
CYIIECTBEHHBIM HEAOCTATKOM SIBJISIETCSA
IPHHITHITHAJIBHOE OTPAHUIECHHE II0
KOJIHUYIECTBY CTAOHH. B 4aCTHOCTH, IJIS1 CUCTEM
C KOMHUYECTBOM CTAauH 60see 10 HeoOXOaAHMO
HCIIOJIb30BATh IOPOTOCTOSIIIIUE BBICOKOIIPOYHBIE
MAaTEPHUAJIBI IPU IIPOU3BOJICTBE IIAPOB.

2) PaBHOIIPOXOHBIE CHCTEMBI CO
CABHKHBIMH My((TaMH OCHOBAHBI HA TEX
JK€ IPUHLMNAX (DYHKIIMOHUPOBAHUSA MY(PT, HO
BMECTO AKTUBALIMU MY(PTBI IIAPOM UCIIOIb3YETCS
CIIEJUAJIbHBIN HHCTPYMEHT, CITyCKAEMBbIA Ha
HKT/THKT. I'PI1 B 3TOM CiIy4ae NPOBOJUTCS MO
MaJIOMY 32TPyOy. Takue CUCTEMBI HO3BOJISIIOT
HOJIY4YUTh PABHOIIPOXOHOM XBOCTOBHK C
TEOPETUUECKH HEOTPAHUYEHHBIM KOJINYECTBOM
craguii I'PIT, KOTOpBIE MOXKXHO NPOBOJUTD B JIIOOOH
MOCJIEJOBATENBHOCTH, H BO3MOXKHOCTBIO IIPOBEJEHUS
noBTOPHBIX ['PIT.

HemxoCcTaTKOM 3TOrO KJIACCA CUCTEM ABIIAETCS
HEOOXOAHMMOCTH IIPHUBJIEKATH cepBuc 1o THKT
UL IpoBeaeHns nepBuyHOro I'PIT, 94To CyleCcTBEHHO

84 Neq (070) Jexkabpb/December 2019

YBEJIHNIHBAET CTOMMOCTD CTPOUTEIBCTBA
CkBaXUHBL KpoMme Toro, ncnonbzopanue F'HKT
Or'paHHYHBAET JJINHY T'OPHU30HTAIBHOI'O
CTBOJIA K cO3aaeT pucKkH npuxsara FHKT B
CTBOJIE,

3) PaBHOIPOXOAHBIE CHCTEMBI C
PA3PBIBHBIMH MY(TAMH — B 3TOM C/Iy4dae
MY(TBI OCHAIIIEHBI PA3PBIBHBIMU AUCKAMU. [Tepen
nposeaeHueM I'PIT B ckBaxkuny criyckaercss HKT,
OCHAIIEHHA IBYyXMAKEPHOM KOMIIOHOBKOH, 1
HAKEPBI YCTAHABIUBAIOTCS HAJl ¥ IO MY(PTOM.

B HKT nopaeTcs AaBIEHUE, KOTOPOE BBIXOIUT
MEXK/IY ITAKEPAMH U PA3PBIBACT JUCKU MY(PTHL 34TEM
OPOU3BOAUTCA 3aKadKa cTaauu ['PIT o Tpy6e HKT,
TIOCJIE YETO MAKEPBI CHUMAIOTCA U IIEPEMENAIOTCA K
caenyiome mydre.

Taoauya 1 — AHaau3 mapossvix cucmem

LLlapoBasi cuctema

Mniocbl MwuHycbl

* HeobxoammocTb bpe3epoBaHms

[MpocTorta v felueBn3Ha
nopros g BCP

+ PacTBopuMble Lapbl NO3BOASIOT
OCBOWTH CKBAXMHY Cpa3y mocne
PN

* OrpaHuyeHue no Yy 30H

* HeBO3MOXHOCTb LleMeHTMPOBaHWMA

* M3BecTHOCTb Ha pbiHKe * HeBO3MOXHOCTb OTCeYeHs BOabI

Taoauya 2 — Anaau3 pasHonPoxooHsLx mygdhm

PaBHonpoxoaHble My(Tbl

Mmocsbl MuHycbi

* Pa BHOI'IpOXOﬂ,HOPI XBOCTOBUK

* BO3MOXHOCTb pBaTh B 06O
nocnefoBaTeNIbHOCTY

* Bo3moxHOCTb
LeMeHTUpPOBaHMA

* Pedpaku 1 otceveHve Boabl

* HeobxoaMMocTb NpuBeYeHus

THKT Ha npotsixeHnm Bcen paboTbl

» [lpogaBka B HOMb

* Lockup kovna Ha ANMHHBIX XBOCTax

Taonuua 3 — Anaau3 pa3polénvLx myghm

Pa3pbiBHbIe MydTbI

Mntocbl

MwuHycbl

» [lpocToTa 1 gelleBmnsHa
* Bo3MoOXxHOCTb
LLleMeHTMPOBaHUA

PaBHOMPOXOAHOM XBOCTOBUK
* BO3MOXHOCTb paboThI
c KPC

+ Heobxonvma AByxnakepHas

KOMIMOHOBKa

+ Heobxonvma nepenpogaska,

4TOObI He NPUCbINaTb KOMMOHOBKY

* Puck noTepr KOMMNOHOBKN B

CKBaXxuvHe

* Henb3d oTcekaTb 30HbI




JlaHHA5 TEXHOJIOT U TAKXKE HE JIMIIECHA
HEJOCTATKOB — HEOOXO/IMMOCTD CITYCKa
KoMNOHOBKM Ha HKT ymoposkaeT CTOUMOCTh
CTPOUTENBCTBA CKBA’KUHBI, 4 TAKJKE BO3HUKAET
PHICK €€ IOTEPH B CKBAKHUHE IIPH aBAPHAX.
HaxoHel, KOHCTPYKIUS PA3PBIBHBIX MY(PT HE
IIpeAyCMATPHUBAET BO3MOKHOCTH OTCEICHH A
30H M HEBO3MO>KHOCTB PA0OTHI C JTHHHBIMH
TOPHU3OHTAMH.

B 10 K€ BpeMsA COBpEMEHHBbIE TPEH /I bI
Pa3BUTHSA CKBAKUH ¢ MIT'PII BKIIFOYAFOT B CeO:
1) YBeandyeHHe JJIHH rOPH3OHTAIBHBIX

CEKI[HUH;

2) Pa3pabOoTKy HETPAAUIIMOHHBIX KOJIJIEKTOPOB
(6axkEHOBCKas CBUTA), TPEOYIOMYIO KPATHOTO
YBEJIHYECHHA KOJIUIECTBA CTAHH,

3) Heo6xXOgUMOCTb OTCEYEHH A
OOBOTHHBIIHNXCS 30H;

4) BobLION MHTEPEC K IPOBEAECHUIO IIOBTOPHBIX
I'PIL;

5) IIpwuatom cepsucel 'HKT B Poccun
Pa3BUBAIOTCS MEJJIEHHO B PE3YJIBTATE YETO
COXPAaHAETCA BBICOKAA CTOUMOCTD JJAHHOTO
CEPBUCA.

TaKHuM 00Pa30M, PA3BHBAIONIHUHCA
PHIHOK cucTeM 1711 MITPII TpeGyeT HOBBIX
IIOXOOB M PEIIECHH I, KOTOPOE GBI COXPAHAIIO
IIPEHMYIIECTBA CYIIECTBYIONHX TEXHOJIOI I
M IIPH 3TOM OBLIO OBI IMIIEHO HX HETOCTATKOB.
«OHI DHEPAKU», OJHOM U3 HEMHOI'HUX B MHUPE,
YZAJI0Ch CO3JATh JAHHOE PELIEHHUE H ITOJIYIUTh
IIATEHT, HOATBEPIKJAIOII U MUPOBYIO HOBHU3HY
H300peTeHHA.

Pa3paboTaHHOE PEMIEHUE, TOJITYUYUBIIEE HA3BAHNE
«M4», OTHOCHUTCS K PABHOIIPOXO/IHBIM MY(PTOBBIM
crucremaM. OCHOBHOM IIPUHIIUI OTKPBITUS MY(PTHI —
MIPU ITIOMOIIM COPACBIBAEMOI'O B CKBAKMHY HA 3TAIIE
NPOAABKU Npeabaymen craguu IPIT Ki1roda-npooKu.
Kirou-npoOKa UMeEeT CENEKTUBHBIN IPOMUIIb
COOAYEK U NAKEPYIOUMH 351eMeHT. [Ipo6Ka 10XoauT
C IIOTOKOM >KUAKOCTHU 10 My ThI ['PIT, OCHAIEHHOM
OTBETHBIM CEJIEKTUBHBIM IIPOMHIIEM, 3ALETUIAETCA 34
BTYJIKY MY(DTBI U PACIIAKEPOBBIBACTCS B HEM. OceBas
CHJI4, CO3/1aBAEMAs IIPOTUB PACIIAKEPOBAHHOM
IIPOOKU 1ABJICHUEM B TPYOE, OTKPBIBAET MY(PTY.

Kiarou-npooxa Ha 100% BHITIOTHEHA H3

PACTBOPHMBIX MATE€PHATIOB COOCTBEHHOTI'O

IIPOM3BOJICTBA U HMEET OBICTPOPACTBOPHUMBIH

CEPAECYHHK, KOTOPHIH B TEY€HHE KOPOTKOTO

BpPEMEHH 00€eCIIeIYHBAET OOPA30BAHUE B

IPOOKE KaHAJIA, JOCTATOTHOTO JJIs yCIEUTHOT'O

npoxo:xkaeHuss THKT Ha 3Tanie OCBO€HHUSI

CKBa>KHHBI.

JIokaapHOE IPOU3BOJACTBO PACTBOPHUMBIX
MaTepPHAJIOB 3AIUIIAET OT CAHKI[UOHHOT'O
JIABJICHHS, 4 [TTABHOE — MO3BOJISCT IIO/IONPATH
CKOPOCTB PACTBOPEHUS MO, YCIOBH A
KOHKPETHOTI'O MECTOPOKICHU .

Taxoke B COCTAB CUCTEMBI BXOZAT KJIIOUH /IS
I'HKT 715 ynpasi€eHUs €10 IO METOAY KJIACCUYECKOH
PABHOIIPOXOAHOM CIBHXKHOM MY(PTHI (T. €.
AKTHBALIMS KJII04A ITOIade pacxXo/a JKUJKOCTH B

PYIOBAHUWE

OBbO

Pucynoxk 2 — Kmou-npoorxa M4 é npouecce
pacmeopenun

T'HKT, aBTOMaTHYECKOE CLIEIIJIEHUE U PACLICTIIEHHUE
C My(TOM, ABTOMATUYECKAS ACAKTUBALIMS IPU
NPEKPAIEHUN TPOKAYKH XKUAKOCTH 1To 'HKT),

4 TAKXKE COBMECTUMBIH ¢ 00b14HOM HKT Kitiou

JUUIS1 OTHOKPATHOTO IEPEKITIOUEHU ST OTHOM MIIN

HECKOJIBKUX NOCIEA0BATEIBHO HAYIITUX MY(PT,

AKTHUBUPYEMBIN U ICAKTUBUPYEMBII IIAPOM.

JanHaa cucrema MI'PII mmeer ciaeayrourme
IIPEeNMYyHIIeCTBA IIepe/ CYIIeCTBY IO M MH:

1) ITOIHOIIPOXOAHOM XBOCTOBHK IIOCJIE
PACTBOpPEHHUA IPOOOK, YTO 00ECIICIUBACT
PABHONIPOXOAHOE CEY€EHHUE XBOCTOBHKA YiKe
I10CJI€ HECKOJIBKHX JHEH IOCJIE IPOBEACHU A
I'PII;

2) He TpeOyeT NPHUBICUYCHH A JOPOTOCTOIIIETO
cepBuca no 'HKT nj1s1 npoBeaeHusa
nepsuIHOro MI'PII;

3) He TpedyeT pPHCKOBAHHBIX OII€PAITHIL C
ABYXIIAKEPHOM KOMIIOHOBKO;

4) BO3MOXKHOCTB PA0OTHI KAK B
LIEMEHTHPYEMOH, TAK H B HELIEMEHTHPYEMOH
KOJIOHHE;

5) TeopeTHI€CKH HEOTPAHUICHHOH
KOJIHUYECTBO CTATHUI;

6) BO3MOKHOCTB IIPOBEAEHHS IIOBTOPHOI'O
T'PII.

B HacTOAIIMI MOMEHT Pa3paboTaAHHAA
cucrema MI'PII npoXoauT CTEHJOBBIE
HCIBITAHUA H TOTOBUTCA K IIOJIEBBIM
HCIBITAHUAM, HAMEYCHHBIM HA II€PBBIN
KBapTaJ CJIEZYyIOWero roga. TexHoaorusa
II€PBOHAYAJIBHO OPHEHTHPOBAHA HA
BBICOKOpacxoauctTeie I'PII, HO 1o mepe
MaCIITAOHPOBAHHUSA H OIITHMH3AITHH CIIOCOOHA
3aMEHHTB IIAPOBHIE CHCTEMBI, H3MECHHB
HedTEera3oByIo OTpacib KIydmemy. ©
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A.B.JEHHUCOBA, 00O «®JI9K>
A.DENISOVA, LLC "FLEK"

B NpOoAYKIIMY MHOTHX 9KCILTyaTAIJMOHHBIX CKBAXKHH
COIEPKUTCS CEPOBOIOPO/, BBIAEIECHUE KOTOPOI'O HA
YCTbE IIPHU PEMOHTHBIX PA0OTAX U U3 HAKONUTEIBHBIX
€MKOCTEH! IJIACTOBOM BOJBL IPEACTABIIACT CEPLE3HYIO
OIMACHOCTB JJIS1 OOCTY>KHUBAIOIIETO IIEPCOHAA,
OKPYKAIOIEH CPEJIBL

Benencrsue BbICOKOM KOPPO3UOHHOM aIPECCUBHOCTH,
BKJIIOYAIOIIEI HABOJOPOXKUBAHUE CTAJIH,
METAJUTUYECKOE OOOPYJOBAHUE, KOHTAKTHUPYIOIIECE
C CEPOBOJIOPOACOMICPKAIICH TTPOAYKIIHUEH, OBICTPO
BBIXOZIUT U3 CTPOSL.

Jpyrum HErAaTUBHBIM CJIEICTBUEM HATUYUSA
CEPOBOJOPOAA B OOBOJTHEHHOM HE(PTIHOU NPOIYKIIUN
ABJIAETCS OOPA30BAHUE MEJIKOJUCIIEPCHBIX (DOPM
TPYAHOPACTBOPUMBIX CYIbPUI0B Xxesesa: FeS, FeS, u ap.
DTO BBI3BIBAET KObMATAUIO I13I1, pe3KOE MOBBIIIEHUE
yCTOMYUBOCTU BHD, 06pa3oBaHne OObEMHBIX
POMEXKYTOYHBIX CJIOeB HA YIIIIH, MHUIIMUPYET
dopmuposanue ACIIO.

CepoBOJOPOJ, TPUCOEIUHSACH K HENIPEJEIbHBIM
COEIMHEHUSAM B COCTABE HEPTH, OOPA3YET MEPKANTAHDI
R — SH, KOTOpBIE ABIAIOTCSA YPEIBLIYANHO AIPECCUBHBIMU
Y1 TOKCUYHBIMHU XUMHUYECKUMU saMu. OHH
3HAYUTEIBHO YXYAIIAIOT CBOUCTBA KATAIN3aTOPOB
HedTENEPEPAOOTKH, UHTEHCU(PULIMPYIOT IPOLIECCHI
CMOJIOOOPA30BAHUS, BBIITAJICHUS U OTJIOKEHU OCAJJKOB
u3 HepTu.

DTO IpUJAET NPOOIEME UX YAATIEHUA U3 HEPTU
OCOOYIO AKTYAJIBHOCTD, TeM OoJiee uTo ¢ 1 utons 2019 roga
COAEPKAHUE CEPOBOIOPOAA, METUI- X STUIIMEPKATITAHOB
U3 (PAKyJIBTATUBHOI'O ITOKA3ATES IEPEILIO B
HOPMATHUBHBII.

Cormacuo I'OCT P 51858-2002 (Hed1b. Obmue
TEXHUYECKHE TPEOOBAHMS), MACCOBOE COJICPKAHUE
CEPOBOJIOPO/IA U JIETKHUX MEPKAIITAHOB B HEPTHU
JUIA KaXKI0r0O BUJjA HE(PTH HE JJOJIKHO IIPEBBIIATD
CJIEAYIOINX 3HAYEHU M (PPM WA I/T):

CyHmieCcTBYIOT (PU3NYECKHE, XUMUYECKUE U
KOMILIEKCHBIE METO/IBI YJAJIEHUS CEPOBOAOPOAA U3

The production of many production wells
contains hydrogen sulfide, the release of which
at the mouth during repair work and from
storage reservoirs of produced water poses a
serious danger to staff and the environment.

Due to the high corrosiveness, including
hydrogenation of steel, metal equipment in
contact with hydrogen sulfide-containing
products quickly fails.

Another negative consequence of the presence
of hydrogen sulfide in watered petroleum
products is the formation of finely dispersed
forms of sparingly soluble iron sulfides: FeS, FeS,,
etc. This causes the formation of PTA, a sharp
increase in the stability of oil-water emulsion, the
formation of bulk intermediate layers on OPPU,
initiates the formation of paraffin deposits.

Hydrogen sulfide, joining unsaturated
compounds in the oil, forms R — SH mercaptans,
which are extremely aggressive and toxic
chemical poisons. They significantly worsen the
properties
of oil refining catalysts; intensify the processes of
gum formation, precipitation and sedimentation
from oil.

This gives more weight to the problem of their
removal from oil, especially since July 1, 2019. the
content of hydrogen sulfide, methyl and ethyl
mercaptans from the optional indicator passed
into the standard

According to GOST R 51858-2002 (Oil. General
technical requirements), the mass content of
hydrogen sulfide and light mercaptans in oil for
each type of oil should not exceed the following
values (ppm or g/t):

There are physical, chemical, and complex
methods for removing hydrogen sulfide from
oil. The simplest chemical method is the use of
reagents — hydrogen sulfide neutralizers and

Bupn HedpTn/ Type of oil 2 3
H.S 20 50 100
MeTun- 1 3TUNIMEepPKaTaHb
40 60 100
Methyl and ethyl mercaptans
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HedTU. Hanuboaee npoCTbIM B UCIIOTHEHUU SBJISETCS
XUMHYECKUH METOJ, — 3TO [IPUMEHEHUE PEATEHTOB

— HEUTPAIU3ATOPOB CEPOBOAOPOIA U MEPKAIITAHOB,
KOTOPBIE B3aUMOJEUCTBYIOT C CEPOBOAOPOAOM U
JAerkumu Mepkanranamu (C, — C,) ¢ 06pasoBaHueM
HEJIETYYUX, CTAOMJIbHBIX U XMMHUYECKU MAJIOAKTUBHBIX
CEPAOPraHUYECKUX COEAUHEHNN, PACTBOPHUMBIX B
HEPTU.

OIHUM U3 JOCTYIIHBIX U HEAOPOI'UX HENTPAIU3ATOPOB
H,S aBnsercs popmanbgeruy,. IIpenMyimecTBOM JAHHOI'O
pearenTa ABIAETCA BBICOKASA CKOPOCTD PEAKLIUY [1PU
HEBGOIBIIIOM pacxojie peareHTa (4—6 ppm Ha 1 ppm
H,S). HegocTaTkOM NPUMEHEHU T HEUTPAJIU3aTOPOB
CEPOBOJIOPO/IA HA OCHOBE (DOPMATIBJECTU/IA ABJISECTCS
YXYAIMIEHUE KAaYECTBA NOATOTOBKU HE(PTH 32 CUET
BBIITA/ICHUSA OCAJKOB IIPOAYKTOB IIOJIUMEPU3ALUU
dopManbIETHAA C CEPOBOJOPOIOM.

Bsuay Toro, 4yro Ha npeanpuaTuax ITAO
JIYKOWMJI» ¢ 2016 Toz1a IPOUCXOAUT ITOCTENEHHOE
IPEKPAIIEHUE UCIIOIb30BAHMS PEATCHTOB HA
(POpMaANTBIETHICOAEPKAIIEI OCHOBE, HA PIHKE
HEPTETPOMBICIOBOY XUMHHU NOSBUINCH COCTABBI
HEUTPAIU3ATOPOB CEPOBOAOPOAA HA OCHOBE
YPOTPOIMHA, TPUA3UHA U JP., KOTOPBIE OOIaJAI0T
HU3KON TOKCUYHOCTBIO U HE YXYJIIAIOT KA9€CTBO
HOATOTOBKU HE(PTH.

HemocTaTkOM IPUMEHEHM A HEUTPAIU3ATOPOB
CEPOBOAOPOAA HA OCHOBE TPUA3HHA ABJISICTCS €TI0
CTOMMOCTD 1 PACXOJ, PEATr€HTA, KOTOPBIN MOXET
nocturatb 9-10 ppm Ha 1 ppm H,S.

SPHEKTUBHOCT IPUMEHEHUS HEUTPATU3ATOPOB
CEPOBOAOPOA IIPU 3aKAYKE B TOBAPHYIO
HE@PTD YBEIMUUBACTCS IPU COOMIOJEHUH P
TEXHOJIOI'MYECKUX I1APAMETPOB:

* HEIIPEPBIBHOE JO3UPOBAHUE PEATCHTA IIEPE]] HACOCAMU

OTKA4YKH HE(PTHU C LENBIO UX JIYUIIETO NEPEMEITUBAHUS;
* OIITUMAJIBHAS TEMIIEPATYPA HAYAJIA PEAKLIHN

HEUTPATU3ALIUU IS (POPMAIBAECTUHBIX

HEWUTPATNUIATOPOB COCTABIAET 35 °C, TPUA3MHOBBIX

HEUTpann3aTopos — 130 °C;

* BpEMs HEUTPAIU3ALMU CEPOBOJOPO/IA — HE MeHee 4 4.

ITepCIIEKTUBHOE HAIIPABJICHUE — 9TO IIPUMEHEHUE
HEUTPAIU3ATOPOB CEPOBOAOPOAA B KAYECTBE PEATCHTOB
KOMILJIEKCHOT'O JJIEUCTBUSA — THTUOUTOPOB KOPPO3HH B
CEPOBOJIOPOACOAEPIKAIIEI CPEJIE U OAKTEPULIUJIOB.  ©

mercaptans, which interact with hydrogen

sulfide and light mercaptans (C, — C,) with the

formation of non-volatile, stable and chemically
inactive sulfur-organic compounds soluble in oil.

One of the affordable and affordable H,S
converters is formaldehyde. The advantage
of this reagent is the high reaction rate at low
reagent consumption (4—6 ppm per 1 ppm H,S).
The disadvantage of using formaldehyde-based
hydrogen sulfide neutralizers is the deterioration
in the quality of oil preparation due to
precipitation of the products of polymerization
of formaldehyde with hydrogen sulfide.

In view of the fact that at the enterprises of
LUKOIL since 2016 there is a gradual cessation
of the use of reagents on a formaldehyde-
based basis; compositions of hydrogen sulfide
neutralizers based on urotropine, triazine, etc.,
which have low toxicity and do not impair
the quality of oil preparation, appeared on the
oilfield chemistry market.

The disadvantage of using triazine-based
hydrogen sulfide neutralizers is its cost and
reagent consumption, which can reach
9-10 ppm per 1 ppm H,S.

The effectiveness of the use of hydrogen
sulfide neutralizers when injecting into
marketable oil increases while observing a
number of technological parameters:

* continuous dosing of the reagent in front of
the oil pumping pumps in order to better mix
them;

* ptimal temperature for the start of the
optimum temperature for the start of the
neutralization reaction for formaldehyde
neutralizers is 350 °C, for triazine neutralizers
— 1300 °C; neutralization reactions for
formaldehyde neutralizers is 350 °C, triazine
neutralizers — 1300 °C;

» hydrogen sulfide neutralization time — at least
4 hours.

A promising direction is the use of hydrogen
sulfide neutralizers as complex reactants —
corrosion inhibitors in a hydrogen sulfide-
containing medium and bactericides. ©

He 3a6yabTe 0hopMMTb NOANUCKY Ha XXYpPHan

«Bpems KONTIOOMHra»!

NHpekc B nognucHom Katanore «PocneyaTtn» 84119.
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HEDTEITPOMBICJIOBASA XMMUA

TAMMOHA>XHbIN COCTAB HA OCHOBE
CUMHTETUYECKUNX CMOIJI

BACKFILL COMPOSITION BASED
ON SYNTHETIC RESIN

JI.LA. MATAZTOBA, 3.A. IIUATTHOB, A.B. CTPEJIKOB, C.B. AKCEHOBA,
PI'Y Hedpru 1 raza (HUY) umenu U.M. I'yoxuHa, HOL JIpOMBICIOBAA XMMH 5>

L. MAGADOVA, Z. SHIDGINOV, A.STRELKOYV, S. AKSENOVA,
Gubkin National University of Oil and Gas, REC "Oilfield Chemistry"

Ha cerogHsAmHuMI IeHb IPO61eMa OOBOAHEHHOCTHA
JIOOBIBAIONIUX CKBAKUH HA ITO3/JHUX 3TATIAX
Pa3paboTKU MECTOPOXKCHUS OCTAETCS OTHOM
U3 KJIIOYCBBIX 33/1a49 HEPTETA30BOH OTPACIIH.

B Ka4eCcTBE OCHOBHBIX TEXHUYECKUX ITPUYUH
OOBOJIHCHUS BBIJIC/ISIIOT: HETEPMETUYHOCTD U
Je(PEKTDI AKCILTYATALIMOHHON KOJIOHHBI, HAPYIIEHUE
TEPMETUYHOCTH 3aKOJIOHHOI'O IPOCTPAHCTBA,
MEXKIUIACTOBBIE IEPETOKH, TOCTYIIIIEHHE HA

32001 IOIOMIBEHHOM BOABI, 4 TAKIKE ITTACTOBOI

WJIU HATHETAEMOU BO/IBI ITO IIPOMBITHIM
BBICOKOIIPOHUIIAEMBIM 30HAM. BO3HUKHOBEHHE
HETEPMETUYHOCTH IKCILIYATAIIMOHHBIX KOJIOHH
MOXET OBITh CBSI3aHO KAK C KAYECTBOM IEPBUYHOI'O
LEMEHTHPOBAHUSA, TAK U C YCJIIOBHUAMU SKCILITYATALTUN
CAMMX CKBAKHH.

OJIHUM U3 CIOCOOOB YCTPAHEHHUSI HETEPMETHYHOCTU
SKCIUIYATAIMOHHON KOJIOHHBI SIBJISIETCSI IPUMEHEHUE
TAMIIOHAKHBIX COCTABOB, KOTOPBIE CHOCOOHBI
IPOHUKHYTh B MAJIEHBKHE TPEUUHBI U KAHAJIBL, 4 C
TEYEHUEM BDEMEHU OOPA30BATH IPOYHBIIN M CTOMKUHI
K HArpy3KaM TAMIIOHA’KHBIA KaMeHb. [IpruMeHeHune
OTBEPKAAEMBIX TAMIIOHAXKHBIX PACTBOPOB HA
HO3AHEN CTAIUU PA3PAOOTKH MECTOPOXKACHUS
TIOMOTA€T OOECIEYNTD U3OJAILIIIO BOJOIIPUTOKA B
BBICOKOOOBOJJHEHHBIX IPOAYKTHUBHBIX IJIACTAX.

TTOCTOSIHHOE COBEPUIEHCTBOBAHUE PELIEITYP
TAMITOHAKHBIX CMECEH MOBJIEKJIO 32 COOOH
Pa3paboOTKy psA/ia HOBBIX TAMIIOHAKHBIX COCTABOB
C TEXHOJIOI'MYECKUMHU XAPAKTEPUCTUKAMH,
YZOBJIETBOPSIOMIUMHU O0JIEE HIUPOKOHM COBOKYITHOCTH

T€OJIOTO-TEXHHUYCCKHUX YCJIOBI/Ifl, 4 UMCHHO ITPUMCHCHHC

HU3KOBSI3KMX HECYCIIEH3UOHHBIX PACTBOPOB. Ocoboe
MCCTO CPpEAH HOBBIX TAMITOHAKHBIX COCTABOB CJICAYCT
OTBECTH /1 TAMITIOHAKHBIX CMECEH HA OCHOBE
CHUHTETUYECKUX CMOJL.

ITosmmepHbIE TAMIIOHAKHBIE PACTBOPBI UMEIOT PSJL
IPEUMYIIECTB IIEPE/ PACTBOPAMU MUHEPAIBHBIX
BSDKYIUX BEIIECTB: OTCYTCTBUE B COCTABE PACTBOPA
TBEPABIX B3BCHICHHDBIX YACTHII, HC6OJIbIJ.IYIO IIJIOTHOCTD,
y/106CTBO PETYIUPOBAHUSI CDOKOB CXBATHIBAHUS,
XOpPOWYIO (PHUIBTPYEMOCTD B IIOPUCTBIX CPEAX,
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Today, the problem of watering production wells
in the later stages of field development remains one
of the key tasks of the oil and gas industry. The main
technical causes of flooding are: leakage and defects
in the production string, violation of the tightness
of the annulus, interstratal overflows, bottom water
entering the bottom, as well as produced or injected
water through washed high-permeability zones. The
occurrence of leakage of production casing can be
related both to the quality of primary cementing and
to the operating conditions of the wells themselves.

One of the ways to eliminate leakage in the
production string is to use grouting compositions
that can penetrate small cracks and channels and,
over time, form a sturdy and resistant to load cement
slurry. The use of curable grouting mortars at a late
stage of field development helps to ensure isolation
of water inflow in highly flooded reservoirs.

Continuous improvement of the formulations
of backfill mixtures entailed the development
of a number of new grouting compositions with
technological characteristics that satisfy a wider
range of geological and technical conditions, namely
the use of low-viscosity non-suspension solutions.

A special place among the new backfill compounds
should be given to backfill mixtures based on
synthetic resins.

Polymeric backfill solutions have several
advantages over solutions of mineral binders: the
absence of solid suspended particles in the solution,
low density, ease of adjustment of setting time, good
filterability in porous media, lack of permeability of
the backfill stone, high strength and resistance to
chemical aggression of the backfill stone.

Of the large number of polymers produced
in industry, the most widely used are watet-
soluble resins. The use of water-soluble polymeric
compounds capable of curing simplifies the
technology of work.

In REC "QOilfield Chemistry" in the laboratory of
process fluids for repair and drilling, a composition
based on phenol-formaldehyde resin with a phenolic



OTCYTCTBUE NPOHUI[AEMOCTH TAMIIOHAKHOI'O KAMHS,
BBICOKHUE IIPOYHOCTDb U CTOMKOCTD K XUMHUYECKOUN
ArpPECCUU TAMIIOHA’KHOI'O KAMHS.

W3 O0OJIBIIOrO YUC/IA HOIHUMEPOB, BEIITYCKAEMBIX B
MIPOMBIIIEHHOCTH, HAUOOJIEE HIUPOKO IPUMEHSIOTCS
BOJIOPACTBOPUMBIE CMOJIBL [IpMeHeHne
BOJIOPACTBOPUMBIX ITOJIMMEPHBIX COEJUHEHUH,
CIIOCOOHBIX K OTBEPIKACHHUIO, YIIPOILIAET TEXHOJIOTHUIO
OPOBEAEHUS PAOOT.

B HOLJ d1IpombIcioBas Xumus» npu PI'Y nedptu
urasza (HUY) umenu .M. I'ybkuHa B 1aO0OpaTOPUU
TEXHOJOTMYECKUX *KUJIKOCTEN JIJISI PEMOHTA U
OypPEHUSA CKBAXXUH PA3PA00TAH COCTAB HA OCHOBE
(heHONPOPMATIBACTHIHON CMOJIBI C (PEHOIBHBIM
OTBEPAUTENEM JJIs PETYIUPOBAHUS BDEMEHU
reJIMpOBaHUs cOCTasa. [IpoBefeHbl UCCIIENOBAHMA
PEONIOrNYECKUX U MEXAHUYECKHUX CBOUCTB
Pa3paboOTAHHOIO COCTaBa. ONPENENIEHO BPEMA
reyIeo6pa30BaHUA KOMIIO3UIITUY ITPU PA3/IMYHBIX
KOHIIEHTPAIUAX OTBEPIAUTEIS.

OCHOBHBIE XaPAKTEPUCTUKU TAMIIOHAKHOI'O COCTABA
HA OCHOBE CUHTETUYECKOU CMOJIBI IIPE/ICTABIIEHEI B
Tabm. 1.

BbICOKasA MPOHUKAIOMAA CIIOCOOHOCTD, BO3MOXKHOCTh
BAPBUPOBAHUA AUANTA30HA 3HAYEHUI BA3KOCTH,
PETYIUPYEMOE BPEMS OTBEPKACHU S, IPOKAYNBAEMOCTD
4epes3 Y3KUE KaHAJIbl U COXPAHEHNE MEXAHNYECKUX
CBOMCTB CO BPDEMEHEM — YHHUKAJIbHbIE CBOMCTBA
TAMITOHAKHBIX COCTABOB HA OCHOBE CMOJI IO
CPAaBHEHUIO C TPAAUIIMOHHBIM IEMEHTOM. ©
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Pucynox 1 - O6pa3zeyy mamnonaicHozo
KAMHA HA OCHO6€ PeHONPOoPMarbOe2uonHo
CMONBL

Figure 1 — A sample of backfill stone based
on phenol-formaldebyde resin

Taoauua 1 — Ceoticmea mamnoHaICHO20
cocmaea na 0CHo6e PeHONPoPManrboezuonol
CMONIDBL

Table 1 - Properties of the backfill composition
based on phenol-formaldebyde resin

Ne
n/n

Mapametp/ Parameter 3HauyeHue/ Vale

MnoTHoCTb pactBopa, Kr/m?
1 . . 1300-1400
The density of the solution, kg/m?

Peonoruyeckne xapaktepucrmki,
*p P He Gornee 50
2 Mlla*c

Rheological characteristics, MPa*s ioimorshantz0

perynupyetcs B
KoHcucTeHUmMs 1 cpok 3arycteBaHus, | nHTepase 30—200

MUH . .
3 is regulated in the

interval between 30
and 200

Consistency and thickening time, min

MexaHnyeckas NPOYHOCTb Ha CKaTue,
He MeHee 8
4 Ma

Mechanical compressive strength, MPa 8 S e &

hardener was developed to control the gelation time
of the composition. The studies of the rheological
and mechanical properties of the developed
composition have been carried out. The gelation
time of the composition was determined at various
hardener concentrations.

The main characteristics of the backfill
composition based on synthetic resin are presented
in table 1.

High penetration, variable viscosity range,
adjustable cure time, pumpability through narrow
channels and the preservation of mechanical
properties over time are unique properties of
grouting compositions based on resins compared to
traditional cement. ©
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ATOM JIOMAET JibAbl
AN ATOM BREAKS THE ICE

Poccust — €IMHCTBEHHAS HA IVTAHETE Russia is the only country on the planet with civilian
CTpaHa, 06/131aI0M A1 FPAXKIAHCKUMU CYy/IAMU, vessels equipped with nuclear power plants. Attempts
OCHAIIEHHBIMU SIJIEPHBIMU S3HEPTE€TUYECKUMU to create such a fleet in the world were made in the
YCTaHOBKAMM. [TONBITKH CO3/1aTh TAKOU (PJIOT B United States, Germany and Japan, but the first two
MHUPE ObLIN: HA 3TO OTBAXXUINCH CIIIA, TepmanHus countries did not succeed, and the third failed frankly.
U SITOHMS, HO MIEPBBIE [IBE CTPAHBI HE TIPEYCIIENH, A For Russia, whose area of the Arctic territory is
TPEThA ITOTEPIIEIA OTKPOBEHHYIO HEY/Aa4dYy. 3 million km?, or 18% of the area; the Far North is a

s Poccyy, Ubsl apKTUYECKASI TEPPUTOPUSA zone of strategic interests. This is the most important
COCTABJISAET 3 MIJUIMOHA KM?, Unu 18% region for the economy,
mnommaay, Kparinmii Cesep — 30Ha PermoH co OEPXUT 30% MWPOBbIX giving 11% of national income
CTPATCTUYCCKUX UHTCPECCOB. DTO Hepa3BeJJ,aHHbIX 3arnacoB rasa and 22% of EXports.

BA’KHEUIINI 1711 9KOHOMUKU PETUOH, n13% — HeCI)TVI, B LLeJIOM —

f;‘;lgﬁcﬂg ;‘ZHHOHM’HOFO Al 10 25% MMPOBbIX 3aMacoB
° pTd. yrneBogopoaos. B abcontoTHbIX

Poccus sannTepecoBaHa B <
b undpax 3to 90 mnpa bappenen

XO35IMCTBEHHOM OCBO€HUU APKTHUKH 473 3
10 MHOI'MM Ipu4rHaM. OfgHa U3 Heq)TM' ;3 TPNIH M~ Ta3a

IVIABHBIX — MATE€PUAIbHAA. Pernomn, 44 mnpp 6appenei rasoBoro
COIJIACHO OIIeHKe ['e0IorndecKoi KOHAEHCaTa.

cmyx6Ger CHIA, copepxn 30% The region contains 30% of the
MHIDOBDIX HEPASBCAAMTIDIX 3ATACOD world's undiscovered gas reserves
razau 13% — ved Ty, B HEIOM — 110 25% T 5

MMPOBBIX SQHQCCEB yrn:Bo,uopo;LIOB. ang 13% —oil, in g,eneral —upto

B 46COMOTHBIX hpax 570 90 MDA 25% of the wgrlclj s hydroca rlaon
Gappeeti HedTH, 47,3 TPIH M3 reserves. I_n absolute terms, these
rasza u 44 mupy 6appeses razoBoro are 90_ b_|”|0n barrels of all, .
KOH/IEHCATA. 3716Ch JOOBIBAIOT 47.3 trillion m? of gas and 44 billion

TaKKe 90% HUKEs M KoGabTa, 60% barrels of gas condensate.
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Russia is interested in the
economic development of the
Arctic for many reasons. One
of the main ones is material.
The region, according to
the US Geological Survey,
contains 30% of the world's
undiscovered gas reserves
and 13% — oil, in general —
up to 25% of the world's
hydrocarbon reserves. In
absolute terms, these are
90 billion barrels of oil,

47.3 trillion m? of gas and

44 billion barrels of gas
condensate. It also produces
90% of nickel and cobalt, 60%



MEJU U IIOYTU BCE AJIMA3BI B CTPAHE. beCcCiopHO,

4TO NOJOOHBIE OOT'aThIE PECYPCHI MOT'YT CTATh

NOTEHLIUAIbHBIM UCTOYHUKOM IIPUBJICYCHU A

KPYIHBIX UHBECTULIUI B POCCUIICKYIO 9KOHOMHUKY.
HedTsAHBIE U IA30BbIE MECTOPOXK/EHUSA BO MHOI'UX

PETHOHAX MUPA HAXOAATCA B (DA3€ UCTOILIECHUS, B TO
BpeMs KaK APKTHKA OCTAETCA OHHUM U3 HEMHOI'MX
PAMOHOB IIAHETDL, II€ SHEPIE€TUYECKNE KOMIIAHUU
MOYTU HE BEJIU AKTHUBHYIO I00bIYY. DTO CBA3AHO C
TSPKEJIBIMU KJIMMATUYECKUMHU YCJIOBUAMU, KOTOPBIE
3aTPyAHAIN U3BJICYEHNE PeCYPCOB. OJHAKO
Pa3BUTHE TEXHOJIOTUH IIO3BOJIAET IIPOTHO3UPOBATD
MHOSIBJIEHUE MHOTOOOEMAIOMUX APKTUUECKUX
IIPOEKTOB.

I'1aBHAS MOPCKAas KOMMYHHUKALUA B POCCUNCKOM
ApKTHUKE — CyJOXOAHBIN MappyT CeBEPHbIN
MOPCKOM 11yThb (CMIT). OH IpOXOAUT BAOJb
CeBEPHBIX 6eperos Poccun mo Mopsim CEBEPHOTO
JlegosruToro okeana (bapenueso, Kapckoe,
JlanreBbIX, BocTOUHO-CUbHPCKOE, HyKOTCKOE
u bepunroso). CMII coearHsa€eT €EBPOIIENCKIE
U JAJIbHEBOCTOYHBIE IOPTHI POccuy, a TaxkxKe
YCTBS CYAOXOJHBIX CUOMPCKUAX PEK B EAUHYIO
TPAHCHOPTHYIO CUCTEMY. IJITMHA 3TOU TPAHCIIOPTHOM
apTepuu cocrasisieT 5600 kM ot rposusa Kapckue
Bopora 1o byxrel [IpoBuaeHysA. DTO KpaT4anuIInun
MOPCKOM MapLIPYT MEXKAY EBPOIICHUCKON YACThIO
Poccuu u lanbHUM BOCTOKOM.

I'Mmo6anpHOE MOTEIUIEHUE KJIUMATA PACHIUPAET
BO3MOXKHOCTH NPeBpaIeHns CEBMOPITYTH U3
BHYTPUPOCCUHUCKOM MATUCTPAJIN B OFJHY U3 IVIABHBIX
MEXAYHAPOAHBIX TPACC. OT MypMaHCKA 10 IOPTOB

Anonnu no CEBEPHOMY MOPCKOMY ITyTH — }

of copper and almost all diamonds in the country. It
is indisputable that such rich resources can become a
potential source of attracting large investments in the

Russian economy.

Oil and gas fields in many regions of the world

MobanbHoOe noTenneHue
KnnmaTta pacumpseT
BO3MOXHOCTH
npespaweHns CesMmopnyTn
N3 BHY TPMPOCCUINCKOMN
MarmcTtpanu B OgHy u3
rNaBHbIX MEXAYHaPOOHbIX
Tpacc.

Global climate warming
expands the possibility of
turning the Northern Sea
Route from the Russian
domestic highway into one
of the main international
routes.

are in the phase of
depletion, while the
Arctic remains one
of the few areas of
the planet where
energy companies
almost did not actively
produce. This is due
to severe climatic
conditions that made
it difficult to extract
resources. However,
the development

of technology

allows us to predict
the emergence of
promising Arctic
projects.

The main maritime communication in the Russian
Arctic is the shipping route Northern Sea Route (NSR).
It runs along the northern coast of Russia along the
seas of the Arctic Ocean (Barents, Kara, Laptev, East
Siberian, Chukchi and Bering). The NSR connects the
European and Far Eastern ports of Russia, as well as
the mouths of navigable Siberian rivers into a single
transport system. The length of this transport artery

is 5600 km from the Kara Gate to the Providence Bay.
This is the shortest sea route between the European }
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10,69 THICSTYM KUIIOMETPOB, Mau 20 JIHEH OyTH.
Yepes Cya KUl KaHa B AOHUIO — 23,78 ThICAYU
KMJIOMETPOB U JuTcs 1y Thb 40 guein. [Ipu atom
KOPAO/IU CTOAT B OYEPEU U TUIATAT 34 IPOXOJL
yepes kaHaJl. Kpome Toro, y appuKaHCKUX
O€EpPETOB CylaM XOIUTb HEGE30IACHO U3-32
OPOMBIIUISIIONIUX TAM IUPATOB.

O BO3MOXHOCTH HPAKTUUECKOT'O
UCHOIb30BaHMUS CeBepo-BocTouHOro npoxoaa
(Tak 1o Hagana XX BeKa Ha3biBaay CMIT)
BIIEPBBIE OBLIIO BBICKA34HO PYCCKUM JUIIOMATOM

part of Russia and the Far East.
Global climate warming
expands the possibility of
turning the Northern Sea Route
from the Russian domestic
highway into one of the main
international routes. From
Murmansk to the ports of Japan
along the Northern Sea Route
10.69 thousand kilometers,
or 20 days of travel. Through

lMosBneHmne aToMHOro
NneaoKoNbHOro

¢hnota obecneumno
KPYrnorognyHyto
nepoByio NPOBOAKY

B ApKTUKe.

The advent of the
nuclear icebreaker fleet
provided year-round ice
piloting in the Arctic.
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Omurpuem l'epacumoBeIM eme B 1525 roay — npu
3TOM OH OITUPAJICA HA PEIYIBTATHI [IIIABAHUSA
noMopos B XIII Beke.

Ja Poccuu BO Bce Bpemena CMIT, npoxoaAmuii
BJIOJIb CEBEPHOT'O NIOOEPEKDBS CTPAHBI, ABJIAJICS
CTPATETUYECKON MATUCTPAIIBIO, IO KOTOPOU MOXHO
MEPEBO3UTD I'PY3bI, IEPETOHATD CYZAAd U BOCHHBIE
KOPa6IIH C 3a11a/1a Ha BOCTOK 1 06paTHO. o 1960-x
rofioB HaBuranusa B CesepHom JIenOBUTOM OKEAHE
JUINJIACh BCETO TPU — TPHU C OJIOBUHOU MECAIIA.
He6oibIas MOITHOCTD 9HEPTETUYECKUX YCTAHOBOK
HE MO3BOJISIIA CyJaM (POPCUPOBATD TAMKEJIBIE JIbBI
PaHHEN BECHOU U MO3/JHEN OCEHBIO. [ToaBnenne
4ATOMHOT'0 JIEAOKOIBHOI'O (PJ10Ta O6ECIEUNIIO
KPYTIJIOTOAUYHYIO JIEAOBYIO IIPOBOJKY B ADKTHKE.

3 1exabps 1959 roga 6bL1 CYIIEH HA BOAY IIEPBBIH
B MHPE ATOMHBIM JIEAOKOI «JIEHUH», KOTOPBIX B
1961 ropy BriepPBBIE IPOU3BEI IOCTABKY U BHICAIKY
3MMOBIINKOB Ha JIBAUHY, OOECIIEYNB OPTraHU3ALAIO
Jpendyromen NousIpHON cTaHIUN «CEeBEPHBINA
nooc — 10».

B 1975 rogy BBOJL B 3KCILITyaTAIIUIO ATOMHOI'O
JIEJOKONA «APKTHUKA» OTKPBUI KPYIJIOTOAUYHYIO
HABUTAIUIO B 3aI14JHOM CEKTOPE MOJIAPHBIX MOPEM.
B 1977 roy 3TOT JIEAOKOJI BIIEPBBIE B HA/IBOJTHOM
TOJIOKEHUH JJOCTUT T'€OTrPAPUIECKON TOUKHA
CesepHoro nomioca. B 1978 roxy sietokon «Cuéupb»
BIIEPBBIE B MA€ B CBEPXPAHHIOIO HABUT'ALTHIO
OCYIIECTBHJI BBICOKOIUPOTHBII IPOXOJ, ITO
CMII. B 1983 rofiy aKUIIaXKy «<ADKTHKH» Y1AJIOCh
NPEJOTBPATUTD TAXKEJIBIE ITIOCAEACTBHAA AHOMAIBHO
CJIOKHOM HABUT'AlIMM B BOCTOYHOM parioHe CMII,
6J1aro1apsl 4EMY OBLIIN CIIACEHBI 3AMEP3ABIIHE Cy1d U
UX SKMITAKHU, A TAKKE CBOEBPEMEHHO JOCTABJIEHBI HA
NO6EPEXKDBE 3AABIEHHBIE I'PY3bl. DKUITAK ATOMOXO/A
«Poccus» nepBeIM coBepHInI B 1990 roay peic ¢
TypucTamMu Ha CEBEPHBIN ITOJIIOC. B fajipHENmeM
TAKHE PEVCHI CTAJIN PETYIAPHBIMU B TEYEHUE
JIETHET'O CE30HA U OCYIIECTBJIAIUCH HA ATOMOXO/AX
«CoseTtckuit Coro3», «sIMa», a m03Ke Ha AaTOMOXOJIE
«50 et I[Tobenpl». biaroiapst aTOMHOMY JIEJJOKOJTY
«Poccus» B 2007 ropy BriepBbIE ObLT YCTAHOBJIEH (pr1ar
Poccun Ha gHE CeBepHOIo JIeJOBUTOI'O OKEAH4, B
TOUKE I1OJIIOCA.

34 ECTh JECATUIIETHUI BCETO OBLIIO IOCTPOCHO
JIEBSITh ATOMHBIX JIEJIOKOJIOB ¥ O/THO TPAHCIIOPTHOE
CyJgHO. B HacTosmee BpeMs B COCTAB POCCUHCKOTI'O
ATOMHOI'0 JIEAOKOJIBHOI'O (JIOTA BXOJAT: 1B
ATOMHBIX JIE/IOKOJIA C IBYXPEAKTOPHOH 51/ICPHOH
3HEPIETUYECKON YCTAHOBKON MOIITHOCTBIO
75 THIC. J1. C. (<IMair, «50 et [To6eapl»), 1Ba IEA0KONA
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the Suez Canal to Japan,

23.78 thousand kilometers and
the journey lasts 40 days. At the same time, ships stand
in line and pay for passage through the channel. In
addition, ships are not safe to navigate off the African
coast because of pirates fishing there.

The possibility of the practical use of the Northeast
Passage (as the NSR was called until the beginning of
the 20t century) was first expressed by the Russian
diplomat Dmitry Gerasimov as early as 1525 — while he
relied on the results of swimming pomors in the 13®
century.

For Russia, at all times, the NSR, running along the
country's northern coast, was a strategic highway
through which cargo can be transported, ships and
warships can be driven from west to east and back.
Until the 1960s, navigation in the Arctic Ocean lasted
only three to three and a half months. The small
capacity of the power plants did not allow ships to
force heavy ice in the early spring and late fall. The
advent of the nuclear icebreaker fleet provided year-
round ice piloting in the Arctic.

On December 3, 1959, the world's first nuclear-
powered icebreaker Lenin was launched, which in
1961 first delivered and disembarked the wintering
crew on an ice floe, ensuring the organization of the
North Pole-10 drifting polar station.

In 1975, the commissioning of the atomic icebreaker
Arktika opened year-round navigation in the western
sector of the polar seas. In 1977, this icebreaker
for the first time in a surface position reached the
geographical point of the North Pole. In 1978, the
icebreaker Sibir for the first time in May carried out
a high-latitude passage through the NSR for early
navigation. In 1983, the crew of the Arctic managed to
prevent the dire consequences of abnormally difficult
navigation in the eastern region of the NSR, thanks
to which the frozen ships and their crews were saved,
as well as the declared cargoes delivered to the coast
on time. The crew of the Rossiya nuclear-powered
icebreaker was the first to make a voyage with tourists
to the North Pole in 1990. Subsequently, such flights
became regular during the summer season and
were carried out on the Soviet Union, Yamal nuclear
powered vessels, and later on the 50" anniversary of
the Victory nuclear powered icebreaker. Thanks to
the Russia atomic icebreaker, the Russian flag was first
installed on the bottom of the North Arctic Ocean, at
the point of the pole.

In six decades, nine nuclear-powered icebreakers
and one transport ship were built. At present, the



C OTHOPEAKTOPHON YCTAHOBKOH MOIITHOCTBIO
OKOJ0 50 TBIC. J1. C. (<T'afiMBIP», «Bairaw),
KOTOPBIE 6J1ATO/1apsl YMEHBIIEHHOU OCAIKE
MOTYT OOCTY>KHUBATb CYZA, CIEAYIOMINE TIO
CMII € 32X0/IOM B YCThsI CHOUPCKHUX PEK, 4
TAKKE ATOMHBIN INXTEPOBO3-KOHTEHHEPOBO3

«CeBMOPIYTb» C PEAKTOPHOU 3HEPIETUYECKON
YCTAaHOBKOU MOITHOCTBIO 40 TBIC. JI. C. U IIATH CYLOB
TEXHOJIOTHYECKOTO OOCTYKUBAHHA. ATOMHBIN
nenoko «CoBeTcKkuil Coro3» HAXOIUTCS B
IKCIUIYATALMOHHOM pe3epse. OCTAJIbHBIE ATOMOXO/bI
BBIPAOOTAIN CBON TEXHUYECKUI PECYPC U BBIBEJJCHBI
U3 IKCIUTyaTaluu («JIEeHUH», «CHOHUPB», «“ADKTHKA»,
«Poccus).

BMeCTO BBIOBIBAIOIIUX ATOMHBIX JIEJJOKOJIOB CKOPO
B CTPOY BOUAYT 60JIEE COBEPIICHHBIE ATOMHBIE
JIEJOKOJBI TPOEKTA 22220 «APKTHKA», «CUOHPb>
U <Ypaj» MOITHOCTBIO 60 MBT Kask/ b1t [OTOBHAS
«APDKTHUKA» U TIEpBAs ceEpUiHasA «CHOUPDb» YKE
IPOXOAAT XOAOBBIE UCIIBITAHUS, 4 TPETHE CYIHO
npoekTa 22220 «Ypamn» 6bUI0 TOPKECTBEHHO CITYIIEHO
H4 BOAY HA BaITUHCKOM 32BOJIE HECKOJIBKO MECATIEB
TOMY Ha3az. OHO B TPOMKE MUPOBBIX JIUAEPOB IO
radapuTaM U MOIHOCTU. CPOK CITyKOBI «Ypata»
cocTasuT 40 neT. JIeJOKOI MOXET ITPEOIOIEBATD
JIB/IBI TOJIIIUHOMU 10 3 METPOB, 3AXONUTh B YCThs
NOJIAPHBIX PEK. JIEAOKOII 3aUMETCA IPOBOJKOU Cy/I0B
C YIVIEBOZOPOIHBIM CBIPHEM C MECTOPOXKACHUI
AManbCKOro 1 I'bIJaHCKOT'O NTOJIYOCTPOBOB, IIEIb(pa
Kapckoro Mmops B CTpaHbl A3HATCKO-TUXOOKEAHCKOTO

peruoHa. }

Russian nuclear icebreaker fleet includes: two nuclear
icebreakers with a two-reactor nuclear power plant
with a capacity of 75 thousand hp (“Yamal”, “50 Years
of Victory”), two icebreakers with a one-reactor
installation with a capacity of about 50 thousand hp
(“Taimyr”, “Vaigach”), which, due to reduced draft,

can serve vessels navigating along the NSR with access
to the mouths of Siberian rivers, as well as the nuclear
lighter carrier container ship "Sevmorput" with a reactor
power plant with a capacity of 40 thousand hp and

five technology service vessels. The atomic icebreaker
"Soviet Union" is in the operational reserve. The
remaining nuclear powered ships have exhausted their
technical resources and have been decommissioned
(Lenin, Siberia, Arctic, Russia).

Instead of retiring nuclear-powered icebreakers,
more advanced nuclear-powered icebreakers of project
22220 Arktika, Sibir and Ural with a capacity of 60 MW
each will soon enter the system. The leading “Arctic”
and the first serial “Siberia” are already undergoing
sea trials, and the third vessel of Project 22220 “Ural”
was solemnly launched at the Baltic Shipyard several
months ago. It is in the top three world leaders in size
and power. The service life of the Urals will be 40 years.
An icebreaker can cross the ice up to 3 meters thick,
enter the mouths of the polar rivers. The icebreaker
will ship hydrocarbon feeds from the fields of the
Yamal and Gydan Peninsulas, the Kara Sea shelf to the
countries of the Asia-Pacific region.

Turbines for the new nuclear icebreakers of
Project 22220 are a completely new development. }
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KonuyecTtso npoBoaok

TypOUHBI 1151 HOBBIX ATOMHBIX JIEJJOKOJIOB
IpOoeKTa 22220 — COBEPIIEHHO HOBAA
paspadoTka. O60pPyJOBAHNE U3TOTOBJIEHO U3
MAaTEPHUAJIOB OTEYECTBEHHOTO TPOU3BO/ICTBA.
DTO UMITOPTOONEPEKEHUE. JIETOKOIBI
OCHAIILIEHBI, KPOME AEPHOM SHEPIE€TUYECKON
YCTAHOBKH, JIEKTPOJBUTATEIbHBIMH
CHUCTEMAMH, UYTO 3HAYUTEIBHO YACIIEBIAECT UX

Kpome Toro, pa3zpaboTaH MPOEKT HOBOI'O,
emie 60s1e€ MOIHOT'O POCCUHCKOT'O ATOMHOI'O
snenoxosa 10510 «JInaep» MOIHOCTBHIO
120 meraBarT. Ero Ha3bIBAIOT JIEJOKOJI
JIEOKOJIOB. Er0 BO3MOKHOCTU MPAKTUYECKU
HC OT'PAHUYCHBLL: B ,lIBYXMCTpOBOM JIbY OH
CIIOCOBEH UITH CO CKOPOCTBIO 10—12 y3710B.
OH 6yAET CTPOUTHCS HA BEPPSIX 3aBO/IA
«3Be3aa» Ha JlanpHEM BocTOKE.

OCHOBHOI 32/1a4€1 HOBOM CEPUN ATOMOXO/IOB-
JINJIEPOB JOJKHO CTATh OOECIIEYCHUE
KPyIVIOIOANYHOM HaBurauuu no CMIIT-nytu u
POBEJICHUE IKCIIETNUITNI B ADKTHKY.

B 2008 rogy aTOMHBIH JIEAOKOIBHBIN (PJIOT OBLIT
nepefaH Ha 6ay1aHc ['oCy1apCTBEHHOM KOPIIOPAIUU
110 aTOMHOM 3Hepruu «Pocarom». B Hacrosiee Bpems
obecriedeHUEM OOCITYKUBAHMA U SKCILTyATALIUN
ITUX CY/I0B 3aHUMAECTCS CTPYKTYPHO BXOJSIIEE
B «POCaTOM» roCy1apCTBEHHOE IPEAIIPUATHE
«Pocatom@pnor».

«PocaroM@ioT> pemaeT 60IbIIOE KOTUIECTBO
BAKHBIX JIOKAJIBHBIX 3a/144. B gncie Kj1ro4ueBbIX
HQHpQBJICHI/Iﬁ AEATEIbHOCTHU KOMITAHHUU — y‘-I’cICTI/IC
B Pa3pabOTKE APKTUYECKHUX HEPTETA30BbIX
MECTOPOXKIECHUN.

B coBeTckuii nepuos Nk 06’bEMOB I'Py30IIEPEBO30OK
MEXY POCCUHUCKHUMU TOPTaMU 110 CMIT 6611
JOCTHUTHYT B 1987-1988 rogax, 1ocJjie 4ero uepesia

JOCTYKCHUH TPEPBAJIACH HA JIOJITHE TP JICCITUICTHS:

MNPEBBICUTD MOKa3aTesn 1987 rozga y1anoch TONbKO
B 2016 roay, Kormia 06'beM IPY30B COCTABUII 6,9 MITH
TOHH. B 2018 rogy 6110 1nepese3eHo 20 MIH TOHH
rpy30B. Oxupaercs, 4To K 2020 rogy rpy3o000poT
JOCTHUTHET 31 MJIH TOHH. PeasbHble TUQPHI OyAyT
34BHCETD OT PEZYILTATOB PAOOTHI KOMITAHUU
«HoBaTaK», KOTOPASI PEATNU3YET CAMBII KPYIITHBIN
B MUPE MHBECTUIMOHHBINA ITPOEKT 34 [TOJIApHBIM
Kpyrom — «Ima CIII». B ero pamkax
OBLJI IOCTPOEH MOPCKOH NIOPT
Caberra IS IOI'PYy3KHU IPOAYKLIUHU
Ha CIIT-rankepel B 2017 rogy
COCTOSAIACH IIEPBASA OTTPY3KA
CIITI’ 13 CabeTThl, 2 B KOHIIE ro/ia
ObLJ1A BBE/ICHA B KCILIYyATALIHIO
yoKe TPETBS ouepeb npoekTa. Ha
06BEKTHI TPOeKTa «Imasn CII» ais
CTPOUTENBCTBA IJIABYYUX 3aBO/IOB
B 2017 rosty 66110 JOCTABJICHO
nopsAaKa 159 6;10K0B MacCor OT
3 10 7 THIC. TOHH. [1711 CDAaBHCHMUSL:
Ha KpbIMCKOM MOCTY YCTAHOBJICHBI
JIBA IIPOJIETA 110 G THIC. TOHH.
CnenyeT O6paTuTh BHUMAaHNE

CeBepa.
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CyAoB NafaeT, B TO
BPEeMS Kak 0ObeMbI
rpy3oB pacTyT. 3TO
CBUAETENLCTBYET O TOM,
YTO Ha TPACCy NPULLIN
Oonee MoLHbIe cyfa U
CHM3UNacb cebecToMmMocCTb

SKCILTYATAIMIO U OGJICIUAET PAGOTY SKHITAXKA. e Sazlocie L

The number of ship entries
is falling, while cargo
volumes are growing.

This indicates that more
powerful vessels came to
the route, and the cost of
transportation decreased.

MeranpoekTbl, peannsyemsble
KoMMnaHuen «HoBaT3K»,
npeanonaratoT CTPOUTENBCTBO
NHPACTPYKTYPbI, KOTOpas
OyneT cnocobcTBOBaThL
pa3BuTUIo Bcero KpamHero

The megaprojects
implemented by Novatek
include the construction of

an infrastructure that awiill
contribute to the development
of the entire Far North.

The equipment is made of
domestic materials. This is
import prevention. Icebreakers
are equipped, in addition to

a nuclear power plant, with
electric propulsion systems,
which significantly reduces

the cost of its operation and
facilitates the work of the crew.

In addition, a draft of a new,
even more powerful Russian
nuclear icebreaker 10510
“Leader” with a capacity of
120 megawatts was developed.
It is called the icebreaker of the
icebreakers. Its possibilities are
practically unlimited: in two-
metericeitisabletogoata
speed of 10—12 knots. It will be built at the shipyards of
the Zvezda plant in the Far East.

The main task of the new series of nuclear-powered
leaders-leaders should be to ensure year-round
navigation along the NSR route and expeditions to the
Arctic.

In 2008, the nuclear icebreaker fleet was transferred
to the balance of the State Atomic Energy Corporation
Rosatom. At present, the state-owned enterprise
Rosatomflot, which is part of Rosatom, is engaged in
the maintenance and operation of these vessels.

Rosatomflot solves a large number of important
local tasks. Among the key activities of the company is
participation in the development of Arctic oil and gas
fields.

In the Soviet period, the peak of freight volumes
between Russian ports via the NSR was reached in
1987-1988, after which the series of achievements was
interrupted for three long decades: it was possible to
exceed the 1987 figures only in 2016, when the cargo
volume amounted to 69 million tons. In 2018,

20 million tons of cargo were transported. It is
expected that by 2020 the cargo turnover will reach
31 million tons. Actual figures will depend on the
results of the work of Novatek, which is implementing
the largest investment project in the world beyond
the Arctic Circle — Yamal LNG. Within its framework,
the Sabetta seaport was built for loading products
onto LNG tankers. In 2017, the first
LNG shipment from Sabetta took
place, and at the end of the year
the third phase of the project was
put into operation. For the facilities
of the Yamal LNG project for the
construction of floating plants in
2017. About 159 blocks weighing
from 3 to 7 thousand tons were
delivered. For comparison: two
spans of 6 thousand tons were
installed on the Crimean bridge.

It should be noted that the number
of ship entries is falling, while cargo
volumes are growing. This indicates
that more powerful vessels came



HA TO, YTO KOJTUYECTBO IPOBOJIOK CYIOB
HaJA€T, B TO BPDEMS KAK OO'bEMBL I'PYy30B PACTYT.
DTO CBUJETENBCTBYET O TOM, YTO HA TPACCY
OPUILTH 60JIEE MOIIHBIE CYAA U CHU3UIACH
CEO6ECTONMOCTD IEPEBO3OK.

braropapst HOBEHIINM ATOMOXOAaM K 2024 rogy
IUIAHUPYETCS YBETUYUTD TOBAPOOO0pOT 1o CMIT
J10 80 MJIH TOHH, 4 HABUTA1TUS HE OYZAET 3aBHUCETD
OT YCJIOBUY TTOT'O/IbI X HAJTUYUS TAKEIIBIX
JIBJIOB, XaPAKTEPHBIX /I BOCTOYHOI'O CEKTOPA
ApKTHUKU.

B nnpoexre «ApkTUK CIIT-2» (MPOEKT IO JOObIUE

MNpoekT «Aman CMMH»
npepycMmaTpmBaeT

eXerogHoe Npoun3BOACTBO

okono 16,5 MnH ToHH
CMNrv po 1,2 MNH TOHH
ra3oBOro KOHAeHcaTa
C MOCTaBKOM Ha PbIHKM
CcTpaH A3naTcko-

TrxookeaHCKOoro permoHa

n EBponbl.

The Yamal LNG project
provides for the annual

to the route, and the cost of
transportation decreased.
Thanks to the latest nuclear
powered ships, by 2024 it
is planned to increase the
NSR turnover to 80 million
tons, and navigation will
not depend on weather
conditions and the presence
of heavy ice, typical of the
eastern sector of the Arctic.
The Arctic LNG-2

IIPUPOAHOIO ra3a U 110 npoussoicTsy CIII)
KoMHOaHUM «HOBAT3K» AaKTUBHO YYACTBYET U
TPAHCIOPTHOE CYAHO (JINXTEPOBO3) C AAECPHONU
SHEPreTUYECKOM YCTAHOBKOU «CEBMOPITYTh>.

B TekyImeM rofy B paMKax 3TOrO MPOEKTA

CYHO y2KE COBEPIINIO HECKOJIBKO PENCOB,
obecneunBas JOCTABKY I'PYy30B, B YACTHOCTH, LIS
HoBonopToBCKOro 1 ITaisAaxcKoro HeTAHBIX
MECTOPOXKIECHUN.

MeranpoeKTsl, peaJIn3yeMble KOMIIAHUEHU
«HOBaTaK», IPEATIONAraloT CTPOUTENBCTBO
UH(PACTPYKTYPHL, KOTOPAsA 6yI€T CIIOCOOCTBOBATH
passuTHrio BCero Kparinero Cesepa, 4 3HAYUT, U
CTA6MIJIBHOM pabOoTe JIEJOKONBHOIO (PIOTA.

Bonee CKpOMHBIE I'AaGAPUTBI ATOMHBIX JIEJOKOJIOB IO
CPAaBHEHUIO C I'PY30BBIMU CYJAMH HE TOXKAECTBEHHBI
60J1€€ CKPOMHBIM CIOCOOHOCTAM. ATOMHBIE
JIETJOKOJIBI PENYLIUPYIOT PUCKU U YBEITUUYUBAIOT
MPOXOAHYIO CKOPOCTB IIPOBOJUMBIX CYAOB. Eciin
NOCTPOEHHBIN CIIELIUAJIBHO 1A IIPOEKTA «IMat
CIII» TaHKEP-Tra30B03 JIEAOBOT'O Kiacca «Kpucrod e
Map:xepu» B O6CKOH I'yHe CIIOCOOEH CAMOCTOSI TEIIBHO
UJTH CO CKOPOCTBIO OT 2 10 5 y3JI0B, TO C JIEJOKOJIOM —
10—12 y3710B. A 3TO YK€ KOMMEPYECKAS CKOPOCTD.

ITpoexTt «Iman CITI» npeaycMaTpuBaAET €KETOJHOE
MIPOU3BOICTBO OKOJIO 16,5 Mt ToHH CIIT 11 710
1,2 MJTH TOHH I'a30BOT'O KOH/IEHCATA C TOCTABKOM HA
PBIHKU CTPAH A3HUATCKO-TUXOOKEAHCKOI'O PETMOHA
u EBponbl. O6cKas ry6a CTAHOBHUTCSI OCHOBHBIM
T€HEPATOPOM I'DY30B, KOTOPBIE SKOHOMUYECKHU
BBIT'OZJHO IOCTABIATh UMEHHO BOCTOYHBIM
MapumpyToM. C UIOHS 11O JEKaOpb I'Aa30BO3bI MOI'YT
JEUCTBOBATH CAMOCTOATEILHO. A C AHBAPA I10 UIOJb
B JIEJIO IOJIKHBI OYYT BKJIIOYATBCS JIEJOKOIBL DTO
3HAYUT, YTO POCCUUCKOMY ATOMHOMY JIEJJOKOJIBHOMY
(IIOTY IPEACTOUT NPOOUTH ITyTh HA BOCTOK,
MPAKTUYECKU HOBBIM ITyTh B THMIO.

BricTynas Ha MEXIyHAPOAHOM (POPyMeE «APKTHKA
— TEPPUTOPUS INAJIOTa», Bragumup ITyTuH
OTMETUIL: «Mbl HAMEPEHBI MOAEPHU3UPOBATH I'ABAHU
APKTUYECKOTI'O NOOEPEXKDS, BKJIIOUASI BOZMOXKXHOCTHU
JUIs OPTAHU3ALIMU [IEPEBO3OK «PEKA — MOPE».
TIponosxyum O6GHOBIATE HAII JIEJOKOJIBHBIHN (PIOT U
HAPAIINBATD BBIITYCK CYyIOB JIEAOBOI'O KJIACCA».

Poccust — nmusep B 06J1aCTH JIEOKOIBHOIO
ATOMHOTI'O (PJI0TA, 4 €10 JInjep» yxe B 3umy 2022-
2023 rojia moBeJET KAPpaBaHbI CYA0B Ha BOCTOK.

MarepHaa NoArOTOBJIECH aHATHTHIECKOM I'pynnor «BK»
HA 0OCHOBE HH(OPMAIHH U3 OTKPHITHIX HCTOYHHKOB

production of about

16.5 million tons of LNG
and up to 1.2 million tons
of gas condensate with
delivery to the markets of
the countries of the Asia-
Pacific region and Europe.

project (natural gas and
LNG production project)
of the Novatek company
also actively participates
in the transport vessel
(lighter carrier) with the
Sevmorput nuclear power
plant. This year, as part of
this project, the ship has
already completed several
voyages, providing cargo delivery, in particular, for the
Novoportovskoye and Payakhskoye oil fields.

The megaprojects implemented by Novatek
include the construction of an infrastructure that will
contribute to the development of the entire Far North,
and hence the stable operation of the icebreaker fleet.

The more modest dimensions of nuclear icebreakers
compared to cargo ships are not identical to the more
modest capabilities. Nuclear-powered icebreakers
reduce risks and increase the passing speed of ships.

If the Christophe de Margerie ice-class gas tanker built
specifically for the Yamal LNG project in the Gulf of
Ob is capable of independently navigating at a speed of
2 to 5 knots, then with an icebreaker — 10 — 12 knots.
And this is commercial speed.

The Yamal LNG project provides for the annual
production of about 16.5 million tons of LNG and up to
1.2 million tons of gas condensate with delivery to the
markets of the countries of the Asia-Pacific region and
Europe. The Gulf of Ob becomes the main generator
of cargo, which is economically profitable to deliver
exactly the eastern route. From June to December, gas
carriers can operate independently. And from January
to July, icebreakers will be involved in the case. This
means that the Russian nuclear icebreaker fleet will
have to pave the way to the East, in fact, a new path to
India.

Speaking at the international forum “The Arctic:
Territory of Dialogue,” Vladimir Putin said: “We intend
to modernize the harbors of the Arctic coast, including
the possibilities for organizing river-sea traffic". He
also notes, that Russia will continue to renew its
icebreaking fleet and increase the production of ice
class vessels.

Russia is the leader in the field of icebreaking nuclear
fleet, and its "Leader" will lead caravans of ships to the
East already in the winter of 2022-2023.

The material was prepared by the analytical group
of "CTT" journal based on information from open sources
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KPACOTA MECTOPOX [IEHW

@oTtorpacurm NpefocrasneHb!
PIY Hedt v raza um. V.M. [ybkmnHa

The photos are published by courtesy
of the Gubkin Russian State University of Oil and Gas

®oro: B.B. Bacunesuny

Photo by: V.V. Vasilevich
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The Journal is the Authors!

Kak y BCAKOro )KypHaIa, y «<BpeMeHHN KOJNTIOOMHT 4.
Bpemenu I'PIT> ecTb pegakiuys, riae COBEPIIAETCS
TAUHCTBO MOJATOTOBKU MATEPHUAJIOB K IEYATH —
IIPOUCXOUT PEAAKTYPA — KOPPEKTYPA — BEPCTKA, U B
PE3YIBTATE BCEX 3TUX IEUCTBUI TEKCTHI IPHOOPETAIOT
O(POPMIIEHHBIN BUJI, COOUPAIOTCA B KOPITYC, KOTOPBIN U
MOMEIIAETCA IO, KPACOYHYIO OOJIOXKKY.

Ho nzHavanpHasA CyOCTAHIUA, KAK CKA3a/IU Obl
AIXUMHMKHA, materia prima — 3TO CTATbH, TE3UCHI,
WHTEPBBIO, 3aMETKH — BCE TO, YTO BBIXOJUT U3-TIOJ,
repa aBTopoB. UMEHHO OHM IOCTABJIAIOT, IPOCTUTE
3TO ONPENEIIEHUE, CBIPDE IS PA6OTHI pefakiu. OHU
CO3/JAI0T TO, U3 YETO, COOCTBEHHO, U JIEJIAETCA ITTABHBIA
HPOAYKT — )KypHaJL IToTOMY KYypHAJI — 3TO ABTOPHI!

Hama pejakiusa ropAuTCs CBOUM aBTOPCKUM
aKTHUBOM. CrTacHu60, 4YTO BBl y HAC €CTh, JOPOT'HE U
BEPHBIE 1PY3bs! Bl TIOAAPHIIN HAIIIUM YU TATEIAM
WHTEPECHBIE MyOJINKAIINH, BBI3BABIINE OOJIBIION
PE30HAHC. BBl IOMOIVIN )KYPHAJIy CTATh «JIydInum
NEPHUOANYECKUM U3JaHNeEM B Poccuu, OCBEAIOINM
pO6IEMBI HE(PTETA30BOI0O CEPBUCA» ITO Bepcruu ICOTA-
Poccus.

PeJaKITMOHHBIM COBETOM HAyYHO-TIPAKTUYECKOTO
JKypHaia «Bpems korriobunra. Bpemst TPIT» 8 2016 rogy
OBLIO YUPEKIEHO 3BAHUE «JIyUINIT AaBTOP>.

TpaAUIIMOHHO HAMUX JIyYIIUX ABTOPOB MBI YECTBYEM
B 3AKJIIOYUTEIBHOM, 3MMHEM HOMEPE.

B teuenme 2019 roma ceT yBuaeu «BK»> Ne 67-70.

B Ka’x/10M 13 BBIITYCKOB OblL/1a OITyOJIMKOBAHA CTAThA
HAIIETO CAMOT'O AKTUBHOT'O, IyYHIETO U3 JIYYITNX
asropa 'opBuHa Yngutepe Hadopa. Lenbix
YETBIPE MYOIMKAILIUN — U BCE 3HAKOBBIE.

DT10: «LJeMEHTHPOBAHUE CKBAKMH: OCHOBHBIE
CKBKMHHbIC TapaMeTpsl» (Ne 67), «BBegeHue B
MTOHSITHE IEIOCTHOCTH CKBAKUH> (N 68), «OCHOBHBIE
nonoxkeHwus crafaapTa ISO 16530-1: ynpasineHue
JKM3HEHHBIM LIMKJIOM LIEJIOCTHOCTH CKBA’KHUHBI>
(Ne 69) u «Tpu OCHOBHBIX TTPaBUIA 6€30MTACHOCTH
pU BeINTOJIHEHNH pa6oT ¢ THKT> (Ne 70). Bee

J1.A. MarapoBa
Lyubov A. Magadova

TonsuH Ymambepe Headop
Godwin Chidibere Nvafor
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Lines uq

AWNAOM

Fyswni ARTOP MypHAna
uBpoms wonToGHNra. Bpema FPMo
2019 roga

Like any journal, “Coiled Tubing Times” has its own
editorial office, where the sacrament of preparing
materials for printing takes place. We do the editing, proof-
reading, typesetting and, as a result of all these actions, the
texts take on a formal look, and then they are assembled in
a case, which is placed under a colorful cover.

But the original substance, as the alchemists would say,
materia prima consists of the articles, theses, interviews,
notes — all that goes beyond the pen of the authors. It is
them who supply, excuse this definition, the raw materials
for the editorial work. They create what the main product,
the journal, is made of. Because the journal is the authors!

Our editorial team is proud of its copyright asset. Thank
you for everything you do for us, dear and faithful friends!

Topp MpuH
Todd Green



M.B. PeBsikoB
Pavel V. Revyakov

A.M. BepemeeHko

nyb6nukanuy [OBUHA YPE3BBIYANHO ITOJIE3HBI /IS
POCCHUHICKUX YUTATENEH, TIOTOMY YTO O60OOIIAIOT OIIBIT,
BBIPAOOTAHHBIN HA 3aPyOEKHBIX HE(PTECEPBUCHBIX
IIPOMBIC/IAX, IOPOM HEIIPUBBLIYHBII HAM, HO
THO3BOJISIIOIINE OPOCUTD CBEKUM OCTPBIN B3IVISA]T HA
CBOIO PaboTy.

IIpodeccop Ir0o60Bb AGay1aeBHA Maragosa
BO3IIaBigeT B PI'Y HepTu m raza um. .M. I'ybkuHa
HOL] JIpOMBICIOBASA XUMHU >, TIE BEACTCS
IIMPOKUHU CIIEKTP UCCIIEAOBAHUIL. B COaBTOPCTBE
c corpyaHukamu LlenTpa JIro60Bb AG/y/1a€BHA
oIy6IUKOBaIA B Ne 69 J1Be CTaThU: «HICIIOIb30BAHME
CXKHUKEHHOTI'O YIVIEBOAOPOJHOTIO I'd34 B KAUECTBE
OCHOBBI )KUAKOCTHU I'PIT mpu pazpaboTke
TPYJHOU3BJIEKAEMBIX 3a11ACOB» U «MccnenoBanue
JKHJIKOCTEN TUIPABINYECKOTO PA3PhIBA
IIACT4, TOJIYYEHHBIX HA OCHOBE BA3KOYIIPYTUX
MOBEPXHOCTHO-AKTUBHBIX BEMIECTB», DTO MPOPLIBHBIE
HCCJIEIOBAHUS B 061acTu XuMuH a5 I'PIT, 1 oHu
BBIIIOJTHEHBI OTEYECTBEHHBIMH YYEHBIMH!

B Ne 67 nepCrieKTUBHEH VIO «TeXHOMOruio inVision»,
€IIl€ HE3HAKOMYIO POCCHUIICKUM TTOJIb30BATENAM,
npeacrasui Toas I'pHH, 4I€H PEJAKIIMOHHOIO COBETA
HAIIIETO XKy PHAJIA.

INopagosan nporno3 Baguma ApkagbeBHu4a
Kpasena «Ha poOCCUICKOM PBIHKE CKBA’KUHHOI'O
060PYNOBAHUA OXKUIAETCA KPYITHBIIN POCT,
OnyGIMKOBaHHBIH B Ne 67. TIpaBaa, Kak IoKas3aia
MPAaKTHUKA, COBIIOCH HE BCE, HO B 9TOM BUHOBATO PA3BE
4TO TypPOYJIEHTHOE BPEMS IIEPEMEH, B KOTOPOM HAM
BBINAJIO KUTh.

AnexcaHap MuxarioBuu BepeMeeHKO TaKkxKe B
Ne 67 mpeACTaBuUII HIMPOKOH IyOIHKE «/leheKTOCKOI
K4K CPEACTBO ONITUMU3ALINH CPOKOB UCIIOIb30BAHUA
I'HKT u npelOTBpAaIcHUS AaBAPUIHBIX CUTYALIUI IPU
MIPOBEICHNUH PAb0T C IPUMEHEHHUEM KOJITIOOMHI'OBOI'O
060pyAoBaHus». [IpUO6OP yKE UCTIOIb3YETCS HA
MPAKTHUKE U ITIOKA3bIBAET BECbMA OOHAJEKUBAIONINE

PE3Y/IBTATHL }

Alexander M. Veremeenko

B.A. KpaBey,
Vadim A. Kravets

You presented our readers with interesting publications
that caused a great resonance. You helped the journal
become “The Best Periodical in Russia, highliting the
problems of oil and gas service” according to ICOTA-
Russia.

The title “Best author”was established by the editorial
board of the scientific and practical journal “Coiled Tubing
Times" in 2016. Traditionally, we honor our best authors in
the final, winter issue.

During 2019, CTT was released (Ne 67-70). An article
by our most active, best of the best author Godwin
Chidibere Nvafor was published in each issue. A whole
four publications — and all iconic.

Successful cementing operation: Key well design
parameters to consider (Ne 67); Understanding the
fundamentals of well integrity (Ne 68); Key notes on ISO
16530-1: Well integrity lifecycle governance (Ne 69); Three
basic safe operating practices for coiled tubing operations
(Ne 70).

All of Godwin’s publications are extremely useful for
Russian readers, because they summarize the experience
gained in foreign oilfield services, sometimes unusual for
us, but allowing you to take a fresh, sharp look at your
work.

Professor Lyubov A. Magadova heads at the
Gubkin Russian State University of Oil and Gas, SEC
“Commercial Chemistry”, which conducts a wide range
of studies. In collaboration with the staff of the Center,
Lyubov Abdulaevna published two articles in Ne 69:
“Using liquefied hydrocarbon gas as a basis of hydraulic
emergency radiation during developing hardly emissible
reserves” and “Research of hydraulic fluid formation
liquids, obtained on the basis of a viscoelastic surface-
active substances”. These are breakthrough chemistry
studies for hydraulic fracturing, and they have been
carried out by Russian scientists!

In Ne 67, the promising “InVision Technology”, still
unknown to Russian users, was introduced by Todd
Green, a member of the Editorial Board of our journal.
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C.M. Cnmakos 1 A.C. KnumrmH
Sergei M. Simakov and Anatoly S. Kichigin

Hacrosamui TeXHOJIOIMYECKUU IIPOPBIB OITHUCAH
B cTarbe Ceprea Muxamiosundya CHMaKoBa 1
Anaronusa Cepreesnua Knmaurusaa «KoaTio6HHT
PaCHIUPAET FPAHULIBI MHOTOCTAAUITHOI'O
TUAPOPA3PHIBA IIJIACTA B CJIAOOKOHCOMUAUPOBAHHBIX
TEPPUTEHHBIX KOJIJIEKTOPAX», OTYOIMKOBAHHOM B
Ne 69. O6a aBTOPA JOCTOMHBI U YIOCTOCHBI 3BAHUS
JIy4mumm aBTop»!

ITaBen BanepneBud PeBAKOB B N2 70 N3JI0XKNIT
«Pe3ynpraThl UCIIBITAHNUI PETUCTPUPYIOLIEH
Ka0€JIbHOU I'OJIOBKH /1 TEO(PUUIECKUX
UCCJIEJOBAHUN U IPOMBIBKA TOPHU30HTAIBHBIX
HEMTEra30BbIX CKBAXKHH>. Perucrpupyomas
KaOeIbHAs 'OJIOBKA — MHHOBALIMOHHAS PA3Pa00TKA
O€I0PYyCCKUX CIEIUATUCTOB.

He ycTaeT nponaraHiunpoBaThb NPOAYKIIUIO
000 «©CTM» Pycian PanunToBnu Cajigees.

B Ne 69 OH O4€HBb OGCTOSITEIIBHO OCBETUII CEKPETHI
IpOoU3BOACTBA U JOCTONHCTBA THKT, mpou3BoiCTBO

KOTOPOH B KpaT4dauue CPOKH OCBOUIIO IPEAIIPUATUE.

CasjieeB yBepeH: «Hamma Tpy6a BesieT cebs
MPEACKA3YEMO U COOTBETCTBYET MOKA3ATEIAM JIyUIITNX
3apyOEKHBIX AaHAJIOTOB». [10Ib30BATENH, KOTOPBIX
CTAHOBUTCS BCE OOJBIIE, NOATBEPXKAAIOT 3TO.

Pepakuuysa HayYHO-TIPAKTUYECKOTI'O )KypHaJia «Bpemsa
KONTIOOMHTA. Bpemsa I'PIT»> 6y1arogapuT Ty4dmmnx
aBTOPOB 2019 roza 332 UX 3aMEYaTEIbHbBIC ITYOIUKAIIUU
W KJET OT HUX HOBBIE CTATbH, HHTEPBBIO, 3aPUCOBKH,
0630pBI, KOTOPBIE YKPACAT PEAAKIIMOHHBII IOPT(EIb
B 2020 ronay.

JlyamuM aBTOpaM KypHana — 2019, KoTopble
SIBJISUIMCB iesieraramu 20-1 MexxyHapOTHON HAyYHO-
NPAKTUYECKOM KOH(PepeHIUU «KONTIOOUHTI OBBIE
TeXHONOIrnHy, I'PI1, BHYyTPUCKBA’KUHHBIE PAOOTED,
MOYETHBIE JUILJIOMBI 6bLJIM BDYYEHBI B TOPKECTBEHHOI
06CcTaHOBKE. OCTAIbHBIE JUTITIOMBI Oy YT OTIIPABJIEHBI

aZIpecaTaM I10 ITOYTE BMECTE C 3TUM HOMEPOM JXYPHAJIA.

ITpurianraeM HbIHEITHUX ¥ HOBBIX ABTOPOB K
corpyaHudectsy B 2020 rogy!  ©
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TMaBHbIN pefakTop XypHana fanvHa bynbika Bpydaet
ZMnom nyylero astopa PycnaHy CanpeeBy

The editor-in-chief of the journal Halina Bulyka is
conferring a diploma to the best author Ruslan Saldeev

Vadim A. Kravets’s forecast “In the Russian downhole
equipment market large growth expected”, published
in Ne 67 made us very glad. True, as practice has shown,
not everything has come true, but the turbulent time of
changes in which we have to live is to blame.

Alexander M. Veremeenko also presented to the
general public “Flaw detector for optimizing coiled tubing
service life and preventing emergencies when working
with coiled tubing equipment”. The device is already used
in practice and shows very encouraging results.

This technological breakthrough is described in an
article by Sergei M. Simakov and Anatoly S. Kichigin,
“Coiled tubing has set new benchmarks for multistage
fracturing in poorly consolidated terrigenous reservoirs”
published in Ne 69. Both authors are worthy and awarded
the title of "Best Author"!

Pavel V. Revyakov in Ne 70 stated "Test results of the
recording cable head for logging and cleanout operations
in horizontal oil and gas wells". The recording cable head
is an innovative development of Belarusian specialists.

Ruslan R. Saldeev does not get tired of promoting
the products of ESTM LLC. In Ne 69, he very thoroughly
covered the secrets of the production and dignity of CT,
the production of which the enterprise mastered as soon
as possible. Saldeev is sure: “Our coiled tubes behave
predictably and are as good as those of best foreign
analogues”. More and more users confirm this.

The editors of the scientific and practical journal
“Coiled Tubing Times” thanks the best authors of 2019
for their wonderful publications and expects them to
receive new articles, interviews, sketches, reviews that will
decorate the editorial portfolio in 2020.

The best authors of the 2019 journal, who were
delegates to the 20" International Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference
honorary diplomas were awarded in a festive atmosphere.
The remaining diplomas will be mailed to recipients
along with this journal issue.

We invite current and new authors to cooperate in 2020!



Coiled/tubing
Noporue apy3bs! seemacomosmns | 1 1Y1CS

XypHan «Bpems konTiobuHra. Bpems 'PM» npocnT Bac oTBETUTL Ha HECKOJIbKO BOMPOCOB

1. ®damunusa, UMs, oTYeCTBO

2. [JomKHOCTb, KOMMaHus

3. B kakux pernoHax Balla komnaHWs oka3sblBaeT yayrn?

4. Kakue akTyanbHble TeXHonormm Hedprerasosoro cepsuca Bala komnaHvsa npegnaraet
3aKa34ymkam?

5. Kakue konTioObmnHrosble onepauum Hanbonee BocTpeboBaHbI B peroHe (-ax)
nposBeaeHns paboT Bawen komnaHum?

6. Kakue Bngbl PN a¢pdpekTnBHBI Ha CkBaxnHax Bawero pervoHa (-oB)?

7. Kakwue yHukanbHble paboTbl Bam ¢ konneramu yaaBanocb npoBectm?
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8. Kakasay Bac nmyHo niobmmas onepaums ¢ ucnonbsoBaHnem FrHKT?

9. Yro, no Bawwemy MHeH1IO, TOPMO3UT pa3BUTUE NepeaoBbIX TEXHONOMNN
HedTerazoBoro cepsuca B Poccun?

10. Kakue akTopbl NOBLILLAOT KOHKYPEHTOCMNOCOOHOCTb CEPBUCHOM KOMMaHUN
Ha pbiHKe?

11. Kakue nepepoBble TeEXHONOMMN HeTEra3oBOro cepBuca OyayT B TpeHae
B Gnvxanwme rogbi?

12. O kakux TexHonorusx HedTerazoBoro cepsurca Bam xotenock 66l npoyecTsb B XypHane
«Bpems konTiobuHra. Bpems MPM»?

Joporue ynrareaun!
Bamie ygacTue B OIpoOCe MOMOKET >KypHaTy «Bpem:a koaxrroounura. Bpems I'PIT»

CTATh 00JIe€ HHTEPECHBIM H IMOJIE3HBIM.
BoIpeixpTe, OXKATYHCTA, AHKETY, 3AII0JIHHUTE €€, OTCKaHHPYHTEe
M IIPHIIUTHTE 110 agpecy halina.bulyka@cttimes.org
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MepauannaH pacnpocrpaHeHus XXypHana
«Bpemsa konTio6uHra. Bpemsa NPn»

Ha oTpacdneBbiX meponpuaTuax B 2020 roay
BK N2 4/70, pexabpb-2019

NlaTa npo- CrpaHa, CaiiT Mmeponpus-
MeponpusaTtue BefeHMs e — OpraHusatop ™Ms
MexayHaponHas . )
KOHepeHLs 1 BbICTaBKa CaynoBckas International Petro http: //2020.iptcnet.

HedTerasoBbIX TEXHONON
IPTC- 2020

13-15.01.2020

Apasusd, daxpaH

leum Technology
Conference

org/

[ MexayHapoHas
reosioro-reousmyeckas

EBpo-A3matckoe

https://www.gece.

KOH(epeHLMA 1 BbiCTaBKa 3-6.02.2020 MockBa reousnyeckoe moscow/
<<Fe<()EBpa3Mﬂ-20)1 9» obLecrso — EATO
GECE-2020
SPE Hydraulic Fracturing http: / /www.spe-events.
Technology Conference and 4-6.02.2020 USA, Texas, the SPE org/gydraulicfracturing/
—Oll Woodlands
Exhibition Homepage
http: / /www.expokama.
XV KaMckin MpOMbILLAEHHBbI HaBebesxKHbIe ru/-XV-kamskiy-pro-
dopym — 2020: Hedbb. [@3. | 12-14.02.2020 ‘-I(S'|Hb| «3Kkcno-Kama» BL, |  myishlennyiy-forum-
XuMust. Sxonorus 2020-neft-gaz-himiya-
ekologiya
International Petroleum Week BpuTaHckmm . :
2020 - 107-5 mexayHapogHas | 25-27.02.2020 Be””;%ip'/'o?mg' UHCTUTYT https.//cv(\)/vL\J/\lév/.lpweek.
HedTAHas Hegens IP Week A SHEepreTmku '
XIV exerogHas «MOCKOBCKME
KoHdepeHLms «CHabxeHne 17.03.2020 Mockaa HebTerasosble https://www.n-g-k.

B HE(dTEra3oBOM KOMMEKce»
(HedbTerazcHab-2020)

KOHMepeHLmn»

ru/?page=meropr82

SPE/ICoTA Well Intervention
Conference & Exhibition

24-25.03.2020

USA, Texas, the
Woodlands

SPE

https://www.spe.org/
events/en/2019/
conference/19ctwi/
about-the-conference.
html
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Coiled tubin

119017 r. MockBa, lMbixxeBckUn nep.,
a.5,ctp. 1, opunc 224
Ten.: +7 499 788 914, ten./dakc: +7 499 788 91 19.

Hoporue yntarenu!

MoAnuncKy Ha Hay4YHO-MPAKTUYECKUIA XXYpPHan
«Bpemsi konTioOMHra»

Bbl MOXeTe 0(hOPMUTbL B NTOOOM OTaeNneHm
«Pocneyatn» B nepuno npoeeaeHUs NOANNCHbIX
KaMMaHum.

MHAEKC B NOANMMCHOM KATAJIOTE
«POCTIEHATU» —84119.

KoMnaHum MoryT ochopMnTe rOA0BYIO MOAMUCKY
HernocpeAcTBEHHO B pejakumn XypHana

(He meHee Yyem Ha 3 ak3emnnspa). Mognucka

B pefakLmMm BO3MOXHa C nioboro Mecaua roga.

MuHUManbHasa CTOMMOCTb ro0BOI MOANMUCKU
(3 3k3. x4 BbIN.): 13200 py6.
(skntoyas HAC 10%) + cToMMOCTb AOCTaBKM.

[nsa opopmneHns Nognnckm 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$.

B obopmieHIn 06/10)KK1 UCIIONB30BaHbI poTorpadun
B.B. Bacunesna n C.T. Hyraesa

Cover photo by: V.V. Vasilevich and S.T. Nugayev

@parMeHT KapTWHbI XeHapKKa ABepkamna «3uMHume 3abaBbl B fonnaHaum»

Fragment of the painting by Hendrick Avercamp "Winter Landscape with Ice Skaters”

TTouerHsiit pegaktop — POH Knapk (rc@cttimes.org);

rnaBHbI pefaktop — FanuHa bynbika (halina.bulyka@cttimes.org);
AMPEKTOP IIO CTPATErNYeCKOMY PasBUTHIO IPOeKTa «Bpemst konTio6uHra» —
ApTteM MNp16OB (artem.gribov@cttimes.org);

Hay4HBII pefakTop — AHTOH (Pe0PeHKO, kaHf. Hu3.-MaT. HayK;
IlepeBoguuxn - Cepren MacneHuuuH, XpuctuHa bynbiko,
Fpuropun ®omunyes, CBeTnaHa JIbiIceHKO;

OTBETCTBEHHbIIT cekpeTapsh — HaTanba Muxeesa;

mapkeruHr 1 pexnama — MapuHa Kynukosckas (advert@cttimes.org);
AM3alH 1 KOMIIbIOTepHas BepcTka — JllogmMuna NloH4yapoBa;
TIOATIMCKA U PacChlKa — cttimes@cttimes.org.

JKypnan pacnpocTpansAeTcs 1o HOAIMCKe CPeiyi CIIelnaaicToB
He(Tera3oBbIX KOMIIAHWI 1 IPOGMUIbHBIX HAy YHBIX MHCTUTYTOB.
OcymecTBnAeTCA MMPOKas IMePCOHATbHAA PACCHITKA PYKOBOAUTENAM
TIepBOTO 3BEHA.

MaTepMaan, ABTOP KOTOPBIX HE YKa3aH, AB/IAITCA IPOJTYKTOM
KOJIIEKTUBHOM pa60Tm COTPYAHMKOB PEAAKIINN.

IIpu mepemneyarKke MaTepuanToB CChUIKA Ha )XyPHAT «BpeMst KONTIOGMHTa»
oOs3arenpHa.

Pe)laKLU/IH HE BCerpa pa3niensaeT MHEHNE aBTOPOB crareit.
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Honorary editor - Ron Clarke (rc@cttimes.org);
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Toneko opueuHansHele 3an4yacmu!
Tonsko npogheccuoHanbHbie ycnyau!
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TIOBEMIHIFrOBOIN0 CBORY/IOBAHMS

TENERE ELUWE DOCTYINHEE

Komnanusa «MawOin»
(Poccuickasn ®egepaums) —
CEepBMCHasa KOMNaHua no
oBcnyxuBaHMo KONTIOBMHIOBOrO
00opygoBaHua 1 0bopyaoBaHKs
ans MPr1.

OCHOBHbIE HawK ycnyru aTto:
» [apaHTUiHOe U nocnerapaHTitHOE 0BCnyX1BaHWe
0BopyaoBaHus;

« [IpoBefeHMe nycko-HanaaoyHbix paboT u obyyeHue
CrneymnanqcToB 3akasumnka;

* [lpoBeaeHue paboT no KanuTansHOMY PEMOHTY U
MOZEpHW3aLMK 000pyaoBRaHUS;

» [ocTaska 6e3mMyTOBOV ANMHHOMEDPHOK TPYOLI;

* [locTaBka opurMHankHbIX 3aNacHbIX YacTen, UMNOPTHOM
KOMNNeKTauun 1 pacxofHblx Matepuanos Ans
KONTIOOUHrOBOro, HarHeTaTenbLHOro U a30THOro
obopynosanus, a Takke obopyaosanusa ang [P,
C peruoHanbHoro cknaga 8 r. Cypryr.

Mbi rotoBbLI OpraHu3oBaTh
AOCTABKY KOMNAeKTayuu co
cknaga B nwboe ygobHoe ans
Bac mecTo B KpaT4yauiime cpoku!

Npuémuan: TenedhoH: +7 (499) 788-91-24
E-mail: info@mashoil.ru
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RoaTiobuHrosoe, asoTHoe u
HacocHoe obopygoBaHue
Coiled Tubmg, Nitrogen and

O6opygosanue gas NP
Fracturing Equipment
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