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217 Me>xayHapogHaa Hay4YHO-MNpaKTMYeckad
KOHMbepeHLms «KonTIOOMHIOBbIE TEXHONO N,
[P, BHYTPUCKBa>XXMHHbIE PAbOThI»

2 1t International Scientific and Practical
Colled Tubing, Hydraulic Fracturing and Well

Intervention Conference

21-g MexXyHapoaHas HaydYHO-TIPAKTUYECKAs
KoH(pepeH U «KonTIo6MHTIOBbIE TEXHOMOTrUY, I'PIT,
BHYTPHUCKBAXKUHHBIE PAOOTHI» COCTOSIACH!

OHa niporia B 04HOM popmare 26-27 Hos6pst 2020 roga
B MockaBe, B roctuHulle «<HoBoTesib MOCKkBa CUTH»,

U TPAHCIIUPOBANIACH B CETU IHTEPHET, TAK YTO OHJIAMH B
€€ CEKIUAX HACYUTBIBAJIOCh TPAKTUYECKU BABOE OOBIIE
Y4YaCTHHUKOB, 4eM Oo(pnaiin. CootHomenue 100+ B Cetn

K 50 B 3a71€. B YCJIOBUAX NAHAEMUH ObLIU NIPENPUHATHI
BCE BO3MOXKHBIE MEPBI 3AIIUTBL: XOPOIIAs BEHTUJIALINA
3aJ14, CIIELUAJIbHAS PACCA/IKA, VYU TBIBAIONIAS TPEOOBAHUA
COLIMAJIBHOT'O JUCTAHIIUPOBAHU S, UCIIOJIb30BAHUE
CPEACTB UHANUBU/IYAIbHOM 3aIIUTHL

OpraHu3aTopaMu MEPONIPUATUSA TPASUIIUOHHO
BBICTYTIUIA POCCUIICKOE OTAETIEHNE ACCOIIUALIN
CIELUAIHICTOB MO KOJITIOOMHI'OBBIM TEXHOJIOTHUAM U
BHYTPHCKBAXKUHHBIM Pa60TaM
(ICoTA-Poccus) u pefakuus
HAYYHO-TIPAKTUYECKOTO
JKypHaIa «BpeMs KOTTIOOHUHT 4.
Bpemsa I'PIT. OuninaabHyo
HOAJIEPKKY KOH(PEPEHITUHN
OKa3aJI0 MUHHUCTEPCTBO
SHEPreTUKHU Poccnmckon
depepanuu.

CHOHCOPCKYIO NOJAJICPKKY
okaszanu: I'pynma P u NOV
Fidmash (30/10TBIE CIIOHCOPEL),
komnanus dllmomoeprke» (CepebpsAHbINA CIIOHCOP), ESTM
u OO0 dTakep Cepsuc» (cnoHCcOpsl), C3AO «HOBHHKA»
(CTIOHCOP OTHAENBHOM CEKIIVIN).

Mex1yHapOgHAA HAYYHO-TIPAKTUYECKAA KOH(PpEPEHIINA
«KonTio6nHrosble TeXHONOruY, I'PI1, BHYy TPUCKBAKMHHBIE
paboTel» — cTapenni B Poccuu (popyM, ImmaBHOE
COOBITHE B KAJIEHAPE POCCUIICKOTO oTeaeHus ICOTA.
MeponpuaThE KaKABIA I'OJl COOUPAET CBOIO LIEJIEBYIO
AYJUTOPHIO — NIPEJCTABUTENIEN HEPTErA30CEPBUCHDIX,
HedTErazofo06bIBAIOIINX, IPOU3BOASAIINX OOOPYAOBAHNE
U MATEPUAJIBI [JI BBICOKOTEXHOJIOTUYHOI'O
He(dTErazoBoro CEpBHUCA KOMIIAHUIH. 11 HBIHEIHUI IO/l HE
CTaJI UCKJIIOYEHUEM, HECMOTPA Ha (PAKTOP MAHJIEMUH.

B 21-1 BCTpEUe NPUHSIIN YIACTHE JICIErAThl U3 PA3HBIX
pernonos Poccurickon ®epepanmuy, CIIA, Kuras,
Typuwmy, benapycu, l'epmannu, OAD. OHU IIPEICTABIISATN

MNporpamma
BKJ1tOYana LecTb
cekLun, BMECTUBLLUX
34 poknapa.

The conference
included six sessions,
comprising the total
of 34 presentations.
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21-st International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference was held.

It was held in the face-to-face format on
November 26-27, 2020 in Moscow at the Novotel
Moscow City hotel and was broadcasted on the
Internet, so there were almost twice as many
participants online than offline. There were 100+
participants online compared to 50 at the venue. In
the context of the pandemic, all possible protective
measures were taken: good ventilation of the
room, special seating, taking into account social
distancing requirements, use of personal protective
gear.

The event was traditionally organized by the
Russian chapter of the Intervention and Coiled
Tubing Association (ICOTA-Russia) and the Coiled
Tubing Times journal. The official support was
provided by the Ministry of Energy of the Russian
Federation.

Sponsorship was provided by: FID Group and
NOV Fidmash (gold sponsors), Schlumberger (silver
sponsor), ESTM and Packer Service (Sponsors),
Novinka (sponsor of a separate session).

International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention




78 CTPYKTYP, B TOM YHCJIE KOMITAHUU «[a31IpOM»,
«asnpomuedTe HT1ly, ITakep CepBUC», <[aTHEPTH»,
IImombeprke», <TarpaC-PemCepBuc», «dpak/xer-
Bonra», Weatherford, Baker Hughes, «<benopycHeTb»,
«MexkaMuHeTh», [TK® «'MC Hedrecepsuc», <MIBA
CEPBHUC», I'pynima @M1, NOV Fidmash, NOV Quality
Tubing, NOV «EBpasus», NOV Oilfield Services Vostok,
BP Russia, Baker Huges, <KOMI'A3», C3AO «<HOBHHKA»,
«PUAT», «OVJI DHEPIIKH», HIT® [Takep», Schoeller-
Bleckmann Darron Russia, CoilDRILLING Consultancy,
«Hxuedreman, HK «fOrpanedrenpom», «BenlIporn,
The WellBoss Company, Uni-Arab
Engineering & QOilfield Services,
ESTM, SHINDA, Tenaris, «/I>xeppu-

KoH(pepeHIINIO OTKPHLIT
npexacenaresb ICOTA-Poccus,
K. T. H. Koncmanmun bypoun: <Paj
NPUBETCTBOBATh YYACTHUKOB
ouepegHoOI, 21-11 KOH(pepEHINH,
KOTOPAast IPOXOJUT B IBYX

JUISL BCEX HAC: U 7151 CEPBUCHBIX
KOMIIAHUWI, U JJI1 IPOU3BOAUTENIEN
TEXHUKHU U THOKUX TPYO, U 11
JTOOBIBAIOIUX KOMIIAHU. XOTS

B IIOCJIETHEE BPEM S HE(PTAHBIE
LIEHBI HECKOJIBKO OTBII'PBIBAIOT
TO3UITHUH, HUKTO HE BO3bMETCS
IIPOrHO3UPOBATh, KAK JJOJIT'O
COXPAHUTCS 3TA TEH/ICHIIUSL.

IIporpamma 21-i1 KOH(pepEHLITNHN
«KOnTIOOMHT'OBBIE TEXHOJIOTHUH,
I'PI1, BHYTPHUCKBA)KUHHbBIE
PabOoTBl» OKA3471AChb MAKCUMAJIBHO
HACBIIIEHHOM. JIBOMHOM OYHO-
3204HBIN (POPMAT ITO3BOJINII

HedTecepBUCHbIV PbIHOK
Hedrerazosoe 060pyJOBAHHE» U JIP. CTaJ1 HETKO PbIHKOM
cElCERIIGETRel s RS Clesfe s TagraS-RemService, FracJet-Volga,
faBneHnme noctoaHHO
pacTeT. BoamoxHoe cxaTtue
S LER SIS IS LS S S EU S BID Group, NOV Fidmash, NOV
B paboTe HeE3aBUCUMBbIX
(dopmMaTax B OYEHD CIOKHOE BPEMSL CePBUCHDbIX KOMIMNaHN l7l,
HbIHemHM I IO CTaJI UICIIBITAHUEM npuyem C pbiHKa 6yﬂy'|'
BbITECHATbLCA T€ CEPBUNCHbIE
KOMIMaH1KN, KOTOpbIe

He CMOryT NpealnoXXnTb
Jleleineisiee =l I EREs e IR AT Yugranefteprom, WellProp, The

Oilfield services market

has clearly become a
customer's market, and the
Sl T S TR Il Pricepressureis constantly
PE/ICTOATIME JIBA JIHST MBI YCIIBIITEM | (6| fo)i1ale [o AN elo )] 6] (<
MHOXECTBO MHTCPCCHBIX AOKIAZIOB». [ 45 rinkage of the market
threatens to complicate the
work of independent service
companies, a nd those service very difficult time. This year has
ol sElpll=ndaE e lplplerd i islf - become a test for all of us: for
advanced technologies will

Conference is the oldest forum in Russia and the
main event in the calendar of the Russian chapter
of ICOTA. Every year the event gathers its target
audience — representatives of oilfield service
companies, oil and gas production companies,
equipment and materials manufacturers for high-
tech oil and gas services. And this year was no
exception, despite the pandemic.

The 21-st meeting was attended by delegates
from different regions of the Russian Federation,
USA, China, Turkey, Belarus, Germany, the United
Arab Emirates. They represented
78 companies, including Gazprom,
Gazpromneft NTC, Packer
Service, Tatneft, Schlumberger,

PROSPECTS

Weatherford, Baker Hughes,
Belorusneft, Mekamineft, PKF
GIS Nefteservis, IVA SERVICE,

Quality Tubing, NOV Eurasia,
NOV Qilfield Services Vostok, BP
Russia, Baker Huges, KOMGAZ,
Novinka, RIAT, OIL ENERGY, NPF
Packer, Schoeller-Bleckmann
Darron Russia, Coil DRILLING
Consultancy, Izhneftemash, NK

WellBoss Company, Uni-Arab
Engineering & Oilfield Services,
ESTM, SHINDA, Tenaris, Jerry-Oil
and Gas Equipment, etc.

The conference was opened
by Konstantin Burdin, Ph.D.,
Chairman of ICOTA-Russia: “I am
glad to welcome the participants
of the 21-st conference, which
is being held in two formats at a

service companies, for equipment

KOJIJIEr'aM M3-32 OKe€aHA IIOJTHOIEHHO be forced out of the market. and coiled tubing manufacturers,

O3BYYHUTb CBOM COOOIIEHUS 1
OTBETHUTb HA BOIIPOCHI ayJJUTOPHU.
YacTb JOKJI13/I0B ObLIA 3aIIUCAHA
3apaHee, HO OCHOBHASI IPOTrpaMma
ObLIa O3ByY€HA B 34JI€ C TPUOYHBI
KOH(EPEHIINHU.

[TporpaMma BK/II04YaJsIa HIECTh
CEKIIUH, BMECTHUBIINX
34 pokjazsa. Bencs CHHXpPOHHBIN
IIEPEBOI.

IIepByIO CEKIIMIO OTKPBIIO
BBICTYILJIECHHE PYKOBOJUTEIS
AHAJIMTUYECKOM I'pynIibl RPI
Research & Consulting. Baouma
Kpaseya «CixeHAapHBIHA IIPOTHO3
PA3BHTHUA POCCHHCKOTO
HedTecepBHUCHOTO PHIHKA,
BKJIIOYAs €TI0 CETMEHTEHI —
KOJaXTIOOHHT U I'PII», B KOTOPOM
ObLJIO U3JIOKEHO BUJICHUE

and for production companies.
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[TEPCITEKTHMBDI

OCHOBHbIM A paliBEPOM pPbIHKA
MOryT cTaTb onepauumn MIPI1.

Multistage fracturing operations

Although oil prices have
been winning their
positions back recently,
no one will undertake

can become the main market driver. ey eege el

BCETr0 HE(PTECEPBUCHOT'O PBIHKA U, B YACTHOCTH, ETO
CIIEIMATTU3UPOBAHHBIX CETMEHTOB KOJITIOONHTA U I'PIT.
Ananutukamu RPI B yC/IOBUAX HEYCTOMYMBOCTU PHIHKA,
UCXOZS1 U3 OCHOBHOTI'O ITOKA3aTEN s — LIEHBI HA HE(PTBD,
OBbLIH pa3pabOTAHBI TPU CLIEHAPHA: ONTUMUCTUYECKUH,
HEUTPAJIbHBIN U HEI'ATUBHBIMN. BBIJIO OTMEYEHO, YTO
HEYCTOMYHUBOE MOJIOKEHUE HA JOOBIYHOM PBIHKE
COXPAaHUTCS B JOCTATOYHO OOJIBIION CPEAHECPOYHON
nepcrekTuse. Oco60€ BHUMAHHUE AOKIATIUK OOPATUI
HA TO OOCTOATENBCTBO, YTO HE(PTECEPBUCHBII PEIHOK
CTaJI YETKO PBIHKOM 34K434YHK4, IPUYEM [IEHOBOE
JaBJIEHUE IIOCTOAHHO PACTET. BO3MOXHOE CKATHE
PBIHKA I'PO3UT YCJIOKHEHUEM B PA0OOTE HE3ABUCUMBIX
CEPBUCHBIX KOMITAHUH, IPUYEM C PIHKA OyIyT

this trend is going to
continue. Technology does not stand still, and in
the next two days we will hear many interesting
presentations.”

The program of the 21st International Scientific
and Practical Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference was very
intense. The dual offline and online format
allowed colleagues from overseas to make their
presentations and answer questions from the
audience. Some presentations were recorded in
advance, but the majority of presentations in the
agenda were delivered from the rostrum of the
conference.

The conference included six sessions, comprising
the total of 34 presentations. Simultaneous
interpretation was provided.

The first session was opened by the head of RPI
Research & Consulting analytical group Vadim
Kravers. His presentation “Scenario Forecast
for the Development of the Russian Oilfield
Services Market, Including Its Segments -
Coiled Tubing and Hydraulic Fracturing”
outlined the vision of the entire oilfield services
market and, in particular, its specialized segments
of coiled tubing and hydraulic fracturing. In the
context of market volatility RPI analysts used
the one indicator — oil price — to develop three

BBITECHATDHCA TE€ CEPBHUCHBIE scenarios:

KOMIIAHHH, KOTOPBIE optimistic,

HE CMOTYT PEJIOKUTD MNopTdenb AoknagoB KOHPepeHLMN MOXHO neutral and

IPOrPECCUBHEIC YCNOBHO pa3fennTb Ha TPY pa3gena: TeEXHONOrnm, [ReElauN iares

TEXHONIOTHH, obopyaoBaHUe, HEMOCPEACTBEHHO rMOKasi TPYOa. [
VYrasmmuii B 2019 rony situation at the

cerment KPC moTsnys All conference presentations can be divided into oil production

34 COOOM M CETMEHT
KOnTIOOMHTA. [Ipn
HEUTPAJIBbHOM CLIEHAPHH
HEKOTOPOE MaICHNE
KOJHMYECTBA KONTIOOMHIOBBIX ONIEPALITUIA

OyaeT HabmoaaTbes 10 2022 roaa, npu
ONTUMHCTUYECKOM BOCCTAHOBJIEHHE DBIHKA
npowusoiaeT B 2021 rogy, Ipu HETATUBHOM
AJICHUE MOXKET IIPOINTHCS 10 2023 roja.
OCHOBHBIM IPANBEPOM PBIHKA MOT'YT CTATh
onepanmu MI'PIL B 2019 roay peiHOK I'PIT, ecn
Pa3I0XKUTB €O HA MOJICETMEHTHI, GBI HEMHOT'O
BBITAHYT onepauysamu I'PIT Ha nepexogqHoM
(doHJE, B KOIMYECTBEHHOM COOTHOIEHUN
YIIAJIU OTNIEPALTUU OJAHOCTAAUUHOTO I'PIT B
HAKJIOHHO-HATIPABJIEHHBIX CKBAXKUHAX, HO
O4Y€Hb CHJIBHO BBIPOC, OCOOEHHO B LIIEHOBOM
oTHoIeHnH, cermeHT MI'PIL IToaTOMy MOXHO
NPEATIONOXUTD, 4TO cermenT MI'PIT 1 ganpie
OyJET TSHYTb BBEPX BECh 3TOT PBIHOK, B

TOM YMCJIE 34 CYET BBOZA TOPU3OHTAIBHBIX
CKBAKMH, HA KOTOPBIX M OyJIET IPOU3BOJUTHCS
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three categories: technologies, equipment and market will
coiled tubing itself.

remain unstable
in the medium




I'U/IPOPa3PHIB. I[IpH ONITUMHUCTHYECKOM CLICHAPUHN
Ha cerMeHT I'PIT B 2030 rogy npuaeTcs B JEHEKHOM
BbIpakeHUU 60s1ee 80% BCero HeE(PTECEPBUCHOTO PBIHKA.
I1py HEraATUBHOM CIIECHAPHH POCT 6y/IET 3HAYNUTEIHHO
CKpPOMHEE, IPUYEM OOJIBIIOE BIUSHUE CIIOCOOECH OKA34Th
BO3MOKHBIN JIEMIIUHT CO CTOPOHBI KUTAMCKUX KOMITAHUH,
KOTOPBIE MOT'YT ITOSIBUTHCST HA PBIHKE.

IopTdens fOKIAA0B KOH(PEPEHITUH MOKHO YCIIOBHO
pa3fenanuThb Ha TPH PA3ZEa: TEXHOJIOTUH, OOOPYAOBAHUE,
HEIMOCPEACTBEHHO I'MOKas TPyOa.

TexHonorum

I'maBHBIH (POKYC NPOTrPAMMBI ObLT TPAJULIMOHHO
HAIIPABJIEH HA IPOTPECCHUBHBIE TEXHOIOTUH,
MPEICTABIEHUE KOTOPBIX IIPOIIO MO STUI0HN
UHKEHEpHOTo coobiecTsa ICOTA-Poccus.

Okcnept LleHTpa KOMOETEHIUI IO TEXHOIOTUAM
CTPOUTENBCTBA U PEMOHTA CKBAXKUH OJIOKA SKCIIEPTU3BI
U (PYHKITUOHAIBHOTO pa3BuTusa OO0 d'a3npoMHEPTH
HTL» Cepeeii Cumaxog BEICTYIIUI C JOKJIAZOM
«KucaorocrpyrHoe TynHeauposanue ¢ THKT B
IIepHUMETPE KOMIIAHHH.

HMuannuatusel ¢ THKT 661111 03By 4eHbBI
ITAO d'aznpoMHedTh> B Hadane 2020 roga. Peun muta
0 6ypennu ¢ 'HKT, yBeTMueHUM 30HBI IPEHUPOBAHUSA
CKBaKMHBI U IPUMEHEHUH HOBOTO MaTepuasna B THKT.

Byayiee He(PTEra3oBOro CEPBUCA BUAUTCS BO
BHE/IPEHNU HOBBIX TEXHOJIOTUIT U OTXO/IE OT CTAHAAPTHBIX
onepanuil. OGHON U3 NEPCIIEKTUBHBIX TEXHOJIOT NN
ABJIAETCS KUCTIOTOCTPyrHOE TyHHenuposanue (KCT),
KOTOPOE NPEATIONATAET CO3AAHUE B IPOAYKTHUBHOM
WHTEPBAJIE NPOTKEHHBIX OOKOBBIX CTBOJIOB C
HCIIOJIb30BAHUEM €CTECTBEHHOI'O CBOUCTBA KAPOOHATHBIX
nopoza. B ocHoBy KCT 1onoxkeH MeTO/1 BO3JEUCTBUSI HA
IUIACT SHEPIHU ITOTOKA KUCJIOTHOU CTPYH, B PE3YJIBTATE
4€ero He(PTb U3 PAHEE HEAOCTYITHBIX ITPOIIJIACTKOB
MOMAIAET B CKBAXKHHY.

JrasnpoMHe(PTE-OpeHbYPr» COBMECTHO C
«asnpomuedTe HT1l» 6611 pazpaboTaH peHTA0EIbHBIA
KENC NOBBILIECHUA
HedTeoT a4, TO3BOSIONUI

term. The speaker drew particular attention to the
fact that the oilfield services market has clearly
become a customer's market, and the price pressure
is constantly growing. A possible shrinkage of

the market threatens to complicate the work

of independent service companies, and those
service companies that cannot offer advanced
technologies will be forced out of the market.

The well workover segment that collapsed in
2019 pulled the coiled tubing segment down along
with it. Under the neutral scenario, a slight drop
in the number of coiled tubing operations will be
observed until 2022; under the optimistic scenario,
the market will recover in 2021; under the negative
scenario, the decline may last until 2023. Multistage
fracturing operations can become the main market
driver. In 2019 the hydraulic fracturing market,
if decomposed into subsegments, was slightly
pulled off by frac operations on legacy wells; in
quantitative terms, single-stage hydraulic fracturing
operations in directional wells decreased, but the
multi-stage hydraulic fracturing segment grew very
much, especially price-wise. Therefore, it can be
assumed that the multistage fracturing segment
will continue to pull up the entire market, including
through the commissioning of horizontal wells,
which will require hydraulic fracturing.
Under the optimistic scenario, the

B TPH PA32 YBETUIUTD JOOBITY
HedTU N3 HU3KOMIPOHHUIIAEMBIX
MPOIIACTKOB.

JOKIaJINKOM OBIIIO
NPEACTABICHO IPUMEHSIEMOE
060PYAOBAHME, IEPEUYUCIICH
cocras KHK, ontncan
XO/1 BBIIIOJIHEHU S PAOOT,
OTKJIOHEHMS B €T'0 IIPOIeCCe
U TIOJTYYEHHBIE PE3Y/IBTATHL.
OrtMmeueHo, uTo KCT crnoco6HO
CTaTh SKOHOMUYECKU
OOOCHOBAHHOI 3AMEHOM
HEKOTOPBIX ITPUBBIYHBIX
TEXHOJIOTUI.

JUpEKTOp O pa3BUTUIO
6usneca OO0 dlakep CepBuc»
Anamonuii Kunuzun pacckasan
00 HHTETPUPOBAHHOM
IOZXOA€ K pEHICHHU IO
I'e0JOTHYECKHX BBI30BOB.

Byayluee HedTerasosoro
cepBUCa BUAUTCS BO
BHEAPEHUN HOBbIX
TEXHOJNIOMMI N OTX0[e OT
CTaHAAPTHbIX OnepaLmi.
OpfHOM 13 NepcneKTUBHbIX
TEXHONOTNN ABNAETCS
KWUCNIOTOCTPYMHOE
TYHHENMPOBaHMe.

The future of oil and
gas services is seen in
the introduction of new
technologies and phase-

out of standard operations.

One of the promising
technologies is acid jet
tunneling.

hydraulic fracturing segment in 2030
will account for more than 80% of the
total oilfield services market in monetary
terms. In a negative scenario, growth will
be much more modest, and possible price
dumping by Chinese companies, which
may appear on the market, can have a big
impact.

All conference presentations can
be divided into three categories:
technologies, equipment and coiled
tubing itself.

Technologies

The conference was traditionally
focused on progressive technologies,
which were presented under the
auspices of the ICOTA-Russia engineering
community.

Sergey Simakov, Expert of the
Competence Center for Well Construction
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Joxtaz 6611 CPOKYCUPOBAH
Ha PaboTaxX, IPOBEAEHHBIX
UHTETPUPOBAHHBIM CEPBUCOM
KOMITAHHUMHU B CJIOKHBIX
Te€OJIOTUYECKUX YCIOBUAX
BocTouHO-MecCcosaxcKoro
HEPTEra30KOHIEHCATHOTO
MECTOPOXJECHUS,
PACIIOJIOKEHHOTO HA
cesepe Amano-Henenkoro
AO. OCHOBHBIM OO'BECTOM
Pa3pabOTKHU SBJISIETCS
CEHOMAHCKAsA YACTh IIOKYPCKOM
CBUTBL 3AJIEXKU XaPAKTEPUIYIOTCS
BBICOKOI CTEIIEHDbIO
JIATEPATBHON HEOJHOPOLHOCTH
U BEPTUKAJIBHOM
PACYIEHEHHOCTH X aHOMAJIBHO
HU3KUM COOTHOIIEHUEM
KO3((PHUIITMEHTOB NOJBUKHOCTH
HedTh: Bojga — 1:30. Ilmact
MPEICTABIAET COOOU CI1ab60
KOHCOJIMJIUPOBAHHBIN IECUAHUK
C HU3KMMH JIe(DOPMALTUOHHO-
NPOYHOCTHBIMH CBOUCTBAMHU
Y MAJIOH INTYyOMHOU 3aJIETAaHUA
(750—800 m). 15151 GOPBOBI C
MECKOMPOSABJIEHUAMHU ObLIN
YCIIENTHO UCIIOIb30BAHbI
XUMHYECKUE, PUHUKO-
XUMUYECKUE U MEXAHUIECKHE

and Workover Technologies, Expertise
and Functional Development Block of
Gazpromneft STC, made a presentation
“Coiled Tubing Acid Jet Tunneling
Within the Company’s Perimeter”.

Coiled tubing initiatives were
announced by Gazpromneft in early
2020. It was about coiled tubing drilling,
increasing drainage area of a well and
using new material in coiled tubing.

The future of oil and gas services is seen
in the introduction of new technologies
and phase-out of standard operations.
One of the promising technologies is acid
jet tunneling, which involves creation
of extended sidetracks in the producing
interval using natural properties of
carbonate rock. Acid tunneling means
that the energy of an acid jet impacts
the formation reaching previously
inaccessible streaks and releasing
additional oil.

Gazpromneft-Orenburg jointly with
Gazpromneft STC developed a cost-
effective case for enhanced oil recovery,
which allows to triple oil production
from low-permeability streaks.

The speaker presented the equipment
used, listed the BHA composition,
described the progress of work,
deviations and the results obtained.

It was noted that acid tunneling
can become an economically viable
substitute for some conventional
technologies.

Anatoly Kichigin, Business
Development Director of Packer

Bbin pa3paboTaH komnnekc
Mep Mo CO3aHuIO
NOMONIHUTENbHOM
rMAPONECKOCTPYNHOMN
nepgopauunmn B
HeobXoaAMMOM UHTepBane
CO CNOXHbIM JOXOXAEHNEM
HKT. B pe3ynsrate
CKBa)XMHa BbILLNA Ha PEXUM
(hoHTaHMpoBaHUS, Obin
AOCTUTHYTbI peKopAHble
rnokasartenu no gedburtam.

Therefore, a set of
measures was developed
to create additional sand-
jet perforations

in the required MOMYUEHHBIE PESYTIBTATH
interval which
wWas dlfflCUlt to TexHonorta McnpoBonasa Ha &

reach by CT. As cruaxwnax. Mlepatse patoThs

a result, the well ., =3 '
started to flow, =i
record-high
flow-rates were
achieved.

METO/IBI, B TOM YHCJIE C UCTIONb30BaHueM THKT.
HcTopryecku pa3zpaboTKy BoCTOUHO-MeCCOAXCKOTO
MECTOPOXK/ICHUSI MOYKHO PA3ZE/INTD Ha J1BE (PA3B],
KOTOpPBIE TPEOYIOT MPUHIIUITUAIBHO PA3HBIX TEXHOJIOT I
JOKIa19rK ogPpOOHO OCTAHOBUIICS HA (pasze 2,
TIOCTABUBIIEN CJIEAYIONINE 33/1A4YU:
* pa3pabOTKa IJIACTOB, PACIOJIOXKEHHBIX HA ITIyONHE
3200 METPOB;
* AHOMaJIbHO BBICOKOE I1JIACTOBOE /IABJICHUE C
KO3 (PUITMEHTOM aHOMAJIBHOCTH 1,71;
* BBICOKOE I'd30CO/IEPKAHUE U OTCYTCTBHUE KOHTAKTOB C
BOJIOM;

Service, spoke about an integrated approach to
solving geological challenges.

The presentation was focused on the works
carried out by the company's integrated services
unit in the difficult geological conditions of
the East Messoyakha oil and gas condensate
field located in the north of the Yamalo-Nenets
Autonomous Okrug. The main development area
is the Cenomanian part of the Pokur suite. The
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* CJIOKHBIF MUHEPAJIOI'MYECKHUI COCTAB IIOPOJI-
KOJIJIEKTOPOB C BBICOKUM COIAEPKAHUEM LIEOJIUTOB
OKa3bIBAIOT 3HAYUTEJIBHOE BIUSHUE HA PA6OTY
MIPU3060MHON 30HBI;

¢ 6onee erkast HePTh, 4eM OCHOBHOM OO'BEKT
Pa3paboTKU, PACTIONOXKEHHBIH B 800 M OT MOBEPXHOCTH,

e TEMIIEpATypa npesbimaeT OTMeTKy +80 °C.

KH4YMIUH pacCKa3al O IPOBEJIEHHBIX Pab0TaX, B TOM
4HCJI€ B TOPU3OHTAIBHON CKBAKUHE C OYEHD CJIOKHOU
TPAEKTOPUEH, C IIJIACTOBBIM aBiaeHUEM 490 aTMm,
r1yorHoOM 5290 M. Tpe60BaNIOCh AKTUBUPOBATH MY(PTEHI
MTIPIT, BOCCTAHOBUTH IPUEMUCTOCTD U IIOJTYYUTh
CTAOWJIBHBIN IPUTOK. ITOCIE TPOBEIEHNS KOMIITIEKCHON
OLIEHKHU I'€OJIOTUYECKUX JJAHHBIX OO'BEKTA K paboTe

ObL1H IpuBJIedeHbl (hs1oT I'PIT
u pnot THKT. AKTuBanus
nopros MI'PIT oka3anacb
HEBO3MO’KHA B CBA3H C PSAJIOM
OCNOXXKHEHUN. [ToaTOMY 6BLI
Pa3paboTaH KOMIIEKC MEpP 11O
CO3/IaHUIO JIOIOJTHUTEIHHOM
U PONECKOCTPYHUHON
nep@opaiiu B HEO6XOJUMOM
WHTEPBAJIE CO CJIOKHBIM

nnacrta.

PasBuTne paspaboTtok
MIIOTHbIX KONIEKTOPOB
NPUBOAUT K POCTY Crpoca
Ha MHHOBALIMOHHbIE
TEXHONOrMm Npouecca
rMAPaBAMYECKOro paspbiBa

deposits are characterized by a high degree of
lateral heterogeneity and vertical dissection, and an
abnormally low oil-to-water mobility ratios — 1:30.
The reservoir is a weakly consolidated sandstone
with low deformation and strength properties

and shallow oil deposits (750—-800 m). Chemical,
physicochemical and mechanical methods,
including CT operations, have been successfully
used to combat sand screenout.

Historically, the development of the East
Messoyakha field can be divided into two
phases, which require fundamentally different
technologies. The speaker elaborated on Phase 2,
which had the following features:

» Development of
reservoirs located at a depth
of 3200 meters;

* Abnormally high
reservoir pressure with an
anomality ratio of 1.71;

| * High gas content and lack
— of contact with water,

» Complex mineralogical
composition of reservoir
rocks with high content of
zeolites has a significant
impact on the operation of
! the bottomhole zone;

* Lighter oil than the main
production target located 800 m below the
surface;

* The temperature exceeds + 80 °C.

Mr. Kichigin told about the operations
carried out, inclusing in a horizontal
wellbore with a very complex trajectory,
with reservoir pressure of 490 bar and the
depth of 5290 meters. It was required to
activate the multistage hydraulic fracturing
sleeves, restore injectivity and obtain

noxoxaeauem 'HKT.

B pesynbrare CKBa’KMHA BBIIILIA
Ha peXUM (POHTAHUPOBAHUA,
OBLJIN JJOCTUTHYThI PEKOP/IHBIE

Thus, the development
of tight reservoirs leads
to an increased demand
for innovative fracking

a stable inflow. After a comprehensive
assessment of the geological data, the
hydraulic fracturing fleet and the CT
fleet were involved. The activation of

MOKA3aTEJIH 110 IcOUTaM,
ObLIA ITOJIyY€eHA JIETKAsA HE(PTD,
YTO IO3BOJIMJIO IIEPEHUTU K
JAJIBHENUIITUM PA0OTAM IO
peanusanuu passl 2. B pe3ynbrare JaHHBIX PA6OT ObUIN
TOATBEPKACHBI IIOTEHIIN A OOBEKTOB (PA3bI 2 U CJIO’KHBINA
MHHEPATIOTUYECKUI COCTAB IMOPOA-KOIIEKTOPOB C
COJEPKAHUEM LIEOIUTOB, OKA3bIBAIOIINHA 3HAYUTEIBHOE
BJIMAAHHE HA pA0OTY NPU3a60MHON 30HBL JJOKA3aHO,
YTO U1 UHULTMALIUU [IOTOKA TPEOYETCA IPUMEHEHNE
rujporeckocTpyrnon nepgopanuu Ha F’HKT B yciioBusax
ABAIL

Huxuma Koprarxos, Takxe npeactasiaasmmn OO0
«[Taxep CepBHUC», PACCKA32]1 0 KOMOHMHHUPOBAHUH
aJIbTEepPHATHBHBIX >kHAKOCcTEH I'PIL. [TomMepel
HAa OCHOBE I'yapa HAJJEXKHO 3APEKOMEH/IOBAIIN CEOA B
Ka4eCTBE OCHOBBI XKUKocTer I'PIT 6narogaps ay4dinum
MECKOHECYIIMM Ka4eCTBAM B IIMPOKOM JUATIA30HE
KOHIIEHTPALINH I'€/Ie06pA30BATENS U OOECIICYCHUIO

technologies.

the multistage fracking ports turned
out to be impossible due to a number of
complications. Therefore, a set of measures
was developed to create additional sand-
jet perforations in the required interval which was
difficult to reach by CT. As a result, the well started
to flow, record-high flow-rates were achieved, light
oil was obtained, which made it possible to proceed
with the further implementation of Phase 2. As
aresult of these operations, the potential of the
Phase 2 target areas was confirmed, the complex
mineralogical composition of the reservoir rocks
with a zeolite content was confirmed, which
has a significant impact on the operation of the
bottomhole zone. It has been proven that the well
flow initiation requires CT-conveyed sand-jet
perforation under the conditions of abnormally
high reservoir pressure.

Nikita Kornakov, who also represented Packer
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34Ka4YKU OONIBIINX OOBEMOB
IPOIIAHTA C BLICOKOU
KOHIIEHTPAIUEN.

Tem He MEHee 3349aCTYyIO
TPEOYETCS NPOBEACHUE
T'PI1 B C/TOKHBIX
TrE€OJIOTUYECKUX YCIIOBHUSX,
B YACTHOCTU PU HAITUYUU
C1A0BIX MEKILJIACTOBBIX
IEPEMBIYEK, OTAECIISIONUX
HE(MTEHACHIIEHHBIN IIJIACT
OT BOJJOHACBIIIEHHOT'O,
IPOPBIB KOTOPBIX
YBEINYHUBAET PUCK
OOBOAHEHUS TPOAYKIIUHU
CKBAKWHBL [[1151
CHUKEHUA 3TOTO PUCKA
IPUMEHSIIOT PA3JINYHbIC
METOABL: CHUKCHUE
BA3KOCTU KugKocTu I'PIT, yMeHbIIEHE
006'bEMA JKUJKOCTH U PACXO/A 3aKAYKU.
TTOHUIKEHUE BA3KOCTH TPAAUIHOHHBIX
JKUJIKOCTEN HA OCHOBE I'yapa (BIUIOTH IO
BSI3KOCTU JIMHEHHOTO I'eJIsl) HEU30EKHO
COIIPOBOXK/IAETCA 3HAYUTEIBHBIM
BBIII4/ICHHUEM IPOIIIAHTA U BEJET K €IO
HEPABHOMEPHOMY PACIIPEACIEHUIO
B TPEUIMHE I10 BBICOTE, YTO, B CBOIO
o4depeb, 00YCIOBIUBAECT IOTEHIIUAIBHOE
CHH)KEHUE IIPOBOJUMOCTH TPELUIUHBI,
4 TAK)KE 3HAYUTEJIBHO IIOBBIIIAET
PHCK IPEXAEBPEMEHHON OCTAHOBKH
onepanmu I'PIT. Takum 06pazom,
Pa3BUTHE PA3PAOOTOK IJIOTHBIX
KOJIJIEKTOPOB IPUBOAUT K POCTY CIIPOCA HA
WHHOBAILIMOHHBIE TEXHOJIOTUHU IIPOLIECCA
TUJIPABJINYECKOI'O PA3PhIBA IIACTA.

Ha cerogHAmHuMI 1EHb 18 pa3paboTKH

HHU3KOIIPOHHUITAEMBIX KOJIJIEKTOPOB KOMITAHHUEH

OO0 dlakep Cepsuc» npegmnaraercs nposegenue I'PIT
C IPUMEHECHHUEM HU3KOBSI3KUX XKU/IKOCTECH Pa3pbIBA,
KOTOPBIE JIMIIEHBI HEJIOCTATKOB, TPUCYIUX CITHTBIM
OOpaTOM resieBbIM cucTeMaM. CUCTEMBI XKUJKOCTU Ha

OCHOBE MOJIMAKPHIAMA/A YCIIEITHO ITPOIILIN
ONBITHO-TIPOMBIIIJIEHHBIE UCITBITAHMS, 4
YBEJIMYEHUE JOOBIYU ITOCIIE TEXHOJIOIMYECKOM
ONEePAIMU OKA34JIOCh 3HAYUTEIBHO BBIIIE
OXKMJAEMOTO.

Bpl11 mpoOBeEIEH BBICOKOPACXOHBIHN

I'UJPABIHYECKUH PA3PBIB IIACTA C UCIIOJIb30BAHUEM
JAHHOI cucTeMBL [Ipy IPOU3BOACTBE PAGOT HA

CKBA’KMHE IIPOBOAMJICA MUKPOCEUCMUYECKUT
MOHUTOPHHI.

1 UCKITIoYeHN A (PAKTa MOBPEXACHUSA
BOJIOYYBCTBUTEIBHBIX (POPMAIIUIT KOMITAHUE

Takep Cepsuc» npepgiaraercs nposegenue I'PIT ¢
UCIIOJIL30BAHUEM KUJKOCTH HA HEPTAHOM OCHOBE.
YcnenrHple OnbITHO-IIPOMBIIIIEHHBIE UCTIBITAHUA
HAa I'a30BBIX CKBAXKUHAX HOBOOEPE3OBCKOU CBUTHI

TIOKAa3aJI1 PAJ AIOCTOUHCTB 11O CPABHCHUIO C
TPATUITUOHHBIMU JKUJIKOCTAMU PA3PbIBA.
3aMecTUTENb HA4aJIbHUKA — TJIABHBIN
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B komnaHum «TaTHeTb»
COBMECTHO C 3aKa34ynKamm
ObIn peannsoBaH NPoeKkT
OypeHuns KaHanoB Manoro
AMaMeTpa C nocneayoLemn
JAVMHaMU4yeckomn
CTUMYnAUVEN.

TATNEFT, together with its
customers, implemented
a project of drilling small-
diameter channels with
subsequent dynamic
stimulation.

Service, spoke about the
combination of alternative
fracturing fluids. Guar-
based polymers have proven
to be the basis of fracturing
fluids due to their superior
proppant-delivery properties
over a wide range of gelling
agent concentrations ensuring
the injection of larger volumes
of proppant with high
concentration.

Nevertheless, it is often
required to carry out hydraulic
fracturing in difficult
geological conditions, in
particular, in case of weak
interstratal walls separating

the oil-saturated reservoir from the water-saturated

one, the breakthrough of which increases the
risk of watering the well fluid. To reduce this risk,
various methods are used: reducing the viscosity
of the fracturing fluid, reducing the fluid volume
and injection rate. A decrease in the viscosity of

000




nrxenep OOO «TarpaC-PemCepBUC» IPEATIPUATHUA
«AKTIOONHCKPeMCepBuc» Hpex Aoviizapees n
IVIABHBIN KOHCTPYKTOP — IIEPBBIN 3aMECTUTEID
aupekropa C3AO «Hosunka» (I'pynia ®UI) Cepezeti
Ampyuiresur BBICTYIIUIA C COBMECTHBIM JOKJIAZJOM
«OpHEeHTHPOBAHHOE OypeHHe GOKOBBIX
OTBETBJICHHI.

B poxkyce noknana 6uu1a pacCCMOTPEHA TEXHOIOT U
OypEHUS TOPU3OHTAJIBHBIX OTBETBICHUN
MAaJIOrO JUAMETPA C TOYKU 3PEHUS U3BJICUYCHUS
TPYAHOUIBJICKACMBIX 32I1TACOB U3 HCOAHOPOJHBIX
IUIOTHBIX KOJUIEKTOPOB. B ocieiHEE BpEMS BEKTOP
paspadoTku ITAO «TaTHEPTH> CMEMAETCA B CTOPOHY
MECTOPOXKIECHUI, CJIOKEHHBIX KAPOOTATHBIMU NTOPOAAMH,
OTHOCAIIUMHUCS K KATETOPUU TPYTHOUIBIEKAEMBIX C
OOIIIEH TOJIEH HEN3BJICUCHHBIX 34I1ACOB 57%. O06111as
JIOJ11 U3BJIEYEHHBIX 3A11ACOB COCTABgeT 21%. IIponecc
Pa3padbOTKU OCJIOKHAECTCA HATMYUEM €CTECTBEHHBIX
TPEIINH, TPOCTUPAIOIINXCSA B BEDTUKATIBHOM
HAIIPABJIEHUH, OTCyTCTBUEM cucTteMm [T/ n
OJIN3KHM PACIIOIOKEHUEM
BOJOHACBINICHHBIX ITJIACTOB,

traditional guar-based fluids (up to the viscosity of a
linear gel) is inevitably accompanied by significant
proppant screenout and leads to its uneven height
distribution in the fracture, which, in turn, leads to
a potential decrease in fracture conductivity, and
also significantly increases the risk of premature
fracturing shutdown. Thus, the development of
tight reservoirs leads to an increased demand for
innovative fracking technologies.

Today, to develop low-permeability reservoirs,
Packer Service proposes fracturing operation with
the use of low-viscosity fluids, which are devoid of
the disadvantages inherent in borate cross-linked
gel systems. Polyacrylamide-based fluid systems
have been successfully tested and the subsequent
uncrease in oil recovery has been significantly
higher than expected.

A high-volume hydraulic fracturing was carried
out using this system. During well intervention
microseismic monitoring was conducted.

To prevent the damage of water-sensitive
formations, Packer Service proposes to use
oil-based hydraulic fracturing fluid. Successful
pilot tests on gas wells of the Novoberezovskaya
suite have shown a number of advantages over
traditional fracturing fluids.

Irek Adyigareev, Deputy Chief — Chief Engineer
TagraS-RemService of AktyubinskRemService, and
Sergey Atrushkevich, Chief Designer — First Deputy
Director of Novinka (FID Group) made a joint
presentation on oriented lateral drilling.

The presentation was focused on the technology
of drilling small-diameter horizontal laterals
to extract hard-to-recover reserves from
heterogeneous tight reservoirs. Recently, the
operational vector of TATNEFT has been shifting
towards fields composed of carbotate rocks that
are classified as hard-to-recover ones with a total
share of unrecovered reserves of 57%. The total
share of recovered reserves is 21%. The
process of reservoir exploitation is

4TO B COBOKYITHOCTH
YBEJTUYUBAET PUCKH IPOPHIBA
ILJIACTOBOM BOJBI, OCOOEHHO
IIPY IPUMEHCHHUH METO/IOB
CTUMYJIALAU ILIACTA.

Bayxno noguepKHyTh,

YTO 3HAYMTENBHAA TOJIA
KapOOHATHBIX OOBEKTOB
Pa3pabOTKU IKCILIYATUPYETCA
C IPUMEHEHUEM CKBAKHH C
OTKPBITBIM T'OPU30HTAJIBHBIM
OKOHYaHHUEM, B KOTOPBIX
MHOT'OKPATHBIE KUCJIOTHBIE
06pabOTKH CO BDEMEHEM HE
NPUHOCAT SKOHOMHUYECKU
O60CHOBAHHBIX PE3YILTATOB
U MUMCIOT HEIOCTATOYHYIO

IPOJOJDKUTENBHOCTD 3(pPeKTa.

B xomnannu «TatHEPTH>
COBMECTHO C 3a2Ka34YUKaAMU
OBLJI pEAJIN30BAH IIPOEKT

JlanbHenLen ToYKoun

pOoCTa TEXHONIOrNN
sBNsieTca KonTiobMHroBoe
OypeHue 13 obcakeHHbIX
3KCryaTauMOHHbIX KOJIOHH
N CKBAXXMH N BO3MOXHOCTb
OypeHusi U3 BepTUKaIbHbIX
CKBAXWH C panycom
OypeHus meHee 20 MeTPOB.

Further growth point of

this technology is coiled
tubing drilling from the
cased production strings and
wellbores and the possibility
of drilling from vertical wells
with a drilling radius of less
than 20 meters.

complicated by the presence of natural
fractures extending in the vertical
direction, the absence of reservoir
pressure maintenance systems and

the close location of water-saturated
formations, which together increase the
risks of water breakthrough, especially
when using reservoir stimulation
methods. It is important to emphasize
that a significant proportion of carbonate
target production zones are operated
using open-hole horizontal wellbores,
in which multiple acid treatments do
not bring economically feasible results
and their effect does not last sufficient
time. TATNEFT, together with its
customers, implemented a project of
drilling small-diameter channels with
subsequent dynamic stimulation. In the
process of testing, various methods of
creating channels have been tried — from
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OypEHUS KAHAJIOB MAJIOT'O JUAMETPA

C IIOCIEAYIOMEN JUHAMUYECKO
cruMmy/isnuen. B mporecce
TECTUPOBAHMS OBLIH OIIPOOOBAHDI
Pa3IUYHBIE TPUEMBI CO3/IaHUSA
K4HAJIOB — OT CO3/[JaHUSI HECKOJIBKUX
KaHAJIOB HEOOIBIION JIUHEI (30—-50 M)
0 €IUHUYHBIX KAaHAJIO0B JIIHHOM 100 M.
Hawnnydinye pe3ynbTaThbl I0KA3a710
cozranue 601ee NPOTIKECHHBIX
KaHaJIOB JJIMHOU OKOI0 100 M.
IIpupocT ebruTa COCTABUI

195%. Ba;xHO€E 3HAYE€HME C TOYKU
3PEHUA PE3YIBTATUBHOCTH UMEET
OUYMCTKA KAaHAJIOB OT YaCTHI]
BBIOPAHHOM NMOPOALL [IpOCTas 3aKauKa KUCIOTHI B
KaHaJI IIPUHOCKHIIA HA 40% MEHBIINN PE3YIBTAT 110
CPAaBHEHUIO C IOJIHOLEHHOM I'MAPOMOHUTOPHOM PE3KOM
MPU BEICOKOM JIABJIEHUH B IPOOYPEHHOM KaHaie. [Tpu
3TOM C YBEJIMYEHHUEM Y ENBHBIX OOBEMOB KHUCJIOTHI € 40
210 200 1 Ha METP U IITyOHHBI BO3JEUCTBUS HAOIIOLAIICS
3HAYUTEJIBHBINA IPUPOCT JOOBIYU. BasKHBIM (DAKTOPOM
ABJIAETCS OTKJIOHEHUE KAHAJIA OT OCHOBHOT'O CTBOJIA.

creating several short-length channels (30-50
meters) to single channels 100 meters long. The
best results were shown by the creation of more
extended channels of about 100 meters long.
Well yield increased by 195%. Cleaning channels
from rock particles is important to achieve better
performance. Simple injection of acid into the
channel brought 40% worse result compared to
full-fledged high-pressure jetting in
the drilled channel. Oil production
raised considerably with the increase
of acid volumes from 40 to 200 liters
per meter and with deepening of
the treatment. The deviation of the
channel from the main wellbore
proved to be an important factor.
Small deviation of a new channel
from the bottomhole (up to 5 meters)
is less efficient compared to the
channels with more than 5 meters
of deviation. The difference in the
additional oil production is 95% and
180% respectively. These figures

@asw npoexTa «Meccoaxan

HEg 4§ e
H g § =

He60/1b1mon CyMMapHBIH OTXOZ,
HOBOT'O KaH4JIA OT 320604 (10 5 M)
JIA€T HE3HAYUTECIbHBIN PE3Y/IBTAT 11O
CPaBHEHUIO C KAHAJIAMH, UMCIONUMU
OTXOJI 5 M 1 60nee. PazHuriia B
YBEJUYEHNH IPUPOCTA JeOUTA
HE(TH COCTABISACT COOTBETCTBECHHO
95 n 180%. OTr udpel 66N
3a(PUKCHPOBAHBI /IS IAJIBHEHIIICTO

aHaM3a. B pesyaprare mpoOBEACHHBIX The preferred way of
EiosnER R Rt ER v eES e LR St O Ol delivery to thewell
bottom is well tractor or
CT with an injected cable.

KOMOUHAIIUS TEXHOJIOTUUYECKUX
peneHuni npu 6ypeHnun

OOKOBBIX KAHAJIOB, OIIPE/ICICHBI
MOTEHIIMAJIbHBIE TOYKU POCTA. B

MNpegnodyTuTenbHbIMU
crnocobamu JoCTaBKU
npnbopoB Ha 3abo
ABNAOTCA CKBa>XUHHbIN
TpakTop unn MHKT ¢
3arnacoBaHHbIM Ka6e NIeM. out aimed at creating new products.

were recorded for further analysis.

As a result of all these operations the
optimal combination of technological
solutions was discovered and potential
growth points were identified. In the
course of the project implementation,
research and development was carried

In January 2019 a contract with
Novinka was signed that envisaged
experimental works to invent a
BHA for steerable CT drilling. The
presentation contained information
about the composition of the
directional drilling BHA, surface

equipment, and about features and advantages of
individual modules. The sequence of works was
also listed. Further growth point of this technology
is coiled tubing drilling from the cased production

MIPOLIECCE PEATN3ALIH IPOEKTA 6b1IN TpoBeaeHbsl HUOKP
110 CO3[TAHUIO HAYYHO-TEXHUYECKON IIPOAYKIIUU. B aHBape
2019 roza 6b11 3aKJII0U€EH 10roBOp ¢ C3A0 «HOBUHKA» IO
pcanmmn3ani ONbITHBIX p2_6OT 10 CO3/JaHHU IO KOMIIOHOBKH
110 yrrpasnsemomy 6ypennio Ha 'HKT. B nokiaae 6611 strings and wellbores and the possibility of drilling
JIaH ITOJTHBIF COCTAB KOMITOHOBKH /IJIS1 HAIIPABJIECHHOTO from vertical wells with a drilling radius of less than
OypEHUsL, 4 TAKXKE HA3EMHOI'O OOOPYIOBAHUS, OTMEUYCHBI 20 meters.

OCOOGEHHOCTHU U IIPEUMYIIECTBA OTAECIBbHBIX MOJYJICH. Representatives of Schlumberger covered a
Ilepeuncnena noci1eA0BaATEIbHOCTb PA0OT. [JaipHENIIeH range of topics in their presentations. Well logging
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TOYKOH POCTA TEXHOJIOTUH
SIBJISIETCSI KOMTIOOMHI'OBOE
OypeHue 13 O6CAKEHHBIX
IKCIUTYATAITUOHHBIX KOJIOHH U
CKBaKMH U BO3MOXHOCTB OYpEHUS
U3 BEPTUKAJBHBIX CKBAXKHUH C
paguycoM 6ypeHUsI MEHEE

20 METPOB.

Lenpiit psag Ipo6IEM OCBETUIH
NPEACTABUTEIN KOMIIAHUHU
JITromMOep:xe». TEXHUIECKUI
akcnept no I'C Epaan Hccaberxos TpeRIoKnI
3(P(PEeKTUBHYIO JHATHOCTUKY CKBAYKHH, JIJIs
OIITHMH3AIHH PA3PA6OTKH MECTOPOKICHMIA.
Joxnaz 6pU1 COOKYCUPOBAH HA TUITUYHBIX IPO6GIEMAX
CKBaKMH, TPEOYIOMUX JUATHOCTUKHU, BA’KHOCTH
MHOATOTOBKH CKBA>KHMHBI K HCCIIETOBAHUAM, CJIOKHOCTAX
MNPOBEAEHUA UCCIEAOBAHNUI B TOPU3OHTAIBHBIX
CKBaKMHAX. BbUTH IPEACTABIEHBI KAPTA BEIOOPA
3P HEKTUBHOI'O KOMILJIEKCA /151 CKBA’)KMHHBIX YCJIOBHUH
U IIPUMEPBHI PEMIEHM 3244 ¢ momonibio ITI'M. Ocoboe
BHUMAHME ObLJIO OOPAIIEHO HA BADUAHTHI ITOATOTOBKH
CKBaKMHBI K ucciegopanuam: KPC, 'HKT — ¢pesepoBannue
U IUTAMOYJIOBUTEIB, TPAKTOP — I1atpopma ReSolve
(pe3epoBanme, NIIAMOYJIOBATEIb, MATHUT). bblin
OXAPAKTEPHU3OBAHBI CJIOKHOCTH B OIIPEAETIEHUH
MHOT'O(a30BOr0 NPOMUIA IPUTOKA B TOPU3OHTAIBHBIX
CKBaKMHAX, BBIBEJIEHA (DOPMYIIA pAcUYeTa AeO6HTA IIPU
MHOT'O(DA3HOM ITOTOKE, NPECTABIEH KOMIIEKCHBIA
npubop g [ITU (FSI-HD). OquH 13 Cie/IaHHBIX BBIBOJOB:
NPEANOYTUTEIBHBIMU CIIOCOOAMU JOCTABKH IPUOOPOB
HAa 3200 ABJIAIOTCA CKBAXXUHHBIH TpakTOp niau FTHKT
C 3aITACOBAHHBIM KabesieM. BayKHENIIMM aCTIEKTOM
ABJIAETCS IPEIBAPUTEIBHAA MOATOTOBKA CKBAXKUHBI K
UCCJIEJOBAHUAM.

Hmxenep komnanuu Jdllmombepixe» Baraoumup
Cmenaro6 BEICTYIINII C JIOKIa/10M <JIpOoJITHBasi CBET HA
pa6oT1hI ¢ THKT B CKBAKHHAX C MHOTOCTATUMHBIM
3aKaHYHMBAaHHEM». B TOK/Ia/1€ 6bLIa IPECTABICHA
METO/IOJIOTH S, KOTOPAs ObLIA IPUMEHEHA Ha TEHI'M3CKOM
MECTOPOXICHUH, PACIIONIOKEHHOM B Kazaxcrasne,

IPY IIPOBEJIEHUH KUCTOTHBIX 06pa6oToK ¢ THKT.
ITnoma b MECTOPOXKAEHUS COCTABIISIET OKOJIO 400 KM?,

Activ - 1Ll EE ISR proposed effective well
1 3aborMHoro obopygoBaHus,

COEAMHEHHOrO ONTUKO-BONIOKOHHBIM [ 2Ll LU 1715 A0S
kabenem, nexawumm BHyTpm MHKT.

expert Yerlan Issabekov

diagnostics to improve

PROSPECTS

presentation focused on
typical problems of wells

ActiViis a set of stirface and doWNNOle IR T r T e R
equipment connected by fiber-optic
cable inside the CT.

importance of preparing a
well for survey, on survey
difficulties in horizontal
wellbores. The speaker
presented a map to select effective set of diagnostic
operations depending on well conditions and
gave examples of problems solved with the help of
logging. Particular attention was paid to preparing
awell for the survey: workover, CT — milling and
cuttings trap, tractor — ReSolve platform (milling,
sludge trap, magnet). Difficulties in determining
the multi-phase inflow profile in horizontal wells
were described; the formula for calculating flow
rate in case of multi-phase flow was determined,
and an integrated logging tool (FSI-HD) was
presented. One of the conclusions is as follows: the
preferred way of tool delivery to the well bottom is
well tractor or CT with an injected cable. The most
critical aspect is to properly prepare a well for a
survey.

Viadimir Stepanov, Engineer at Schlumberger,
shedded light on CT operations in multi-stage
wells. He presented the methodology that was
applied at the Tengiz field in Kazakhstan during
CT-conveyed acid treatment. The area of the field
is about 400 km?2; the thickness of the oil reservoir
reaches 1600 meters; oil reserves are estimated at
up to 3.1 billion tons; annual production is
20-30 million tons. It is a carbonate field with
13-14% H,S content in crude oil. In order to
address the issues arising from different types
of well completion, it was decided to implement
multi-stage completion. This type of completion
involves the use of an uncemented string equipped
with swellable packers, which allows separating
the producing zones. Each zone is accessible via a
port that can be configured in various positions.
Port positions can be changed by coiled tubing or
during wireline operations. Activ-type solutions
were applied, involving the use of fiber-optic
technologies with coiled tubing. Activ is a set of
surface and downhole equipment connected by
fiber-optic cable inside the CT. The scheme and
principle of operation of the surface equipment,
as well as the BHA design were demonstrated. The
second part of the presentation was devoted to
distributed telemetry and its applications.

Rustem Sunagatov, Coiled Tubing Customer
Engagement Coordinator, Schlumberger, spoke
about successful retrieval of first installed
velocity string — a case study from the Middle
East.

A Velocity string (VS) was installed to increase
production rates and minimize the problem
of fluid injection in a gas well. After successful
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[TIEPCITEKTHBDI

BBICOTA HETSHOLM 3aJI€KH TOXOAUT 10 1600 M, 3amace
HeMTH HAXOATCS B IIpeieaax 3,1 MIIp/L T, EXKETrOHA S
Jlo6b14a cocrasisgeT 20—30 MIJIH T. DTO KApOOHATHOE
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installation, the well operated in an economically
viable manner for several years. Since this was a
pilot project to validate operational capacity of a
well with the velocity string, the operator decided
to retrieve the string. The main problem was to
extract quite a long VS, which had been in the well
under the influence of acids for more than three
years, despite the fact that
it was made of the material
resistant to corrosion and
H,S. The coiled tubing unit
was used to access the work
area while cutting tubes
and removing the BHA.

VS extraction was done in
several steps. The speaker
provided details about
each of them. As a result,
VS was safely pulled to the
c== surface. The experience

Eeln Focims -
AT b

BHE/IPUTH MHOT'OCTAJUIHOE 3aKAHUYUBAHUE. DTOT

THUI 3AKAHYUBAHU S 3AKJIIOYAETCS B UCTIOIBb30BAHUN
HE3ALEMEHTHPOBAHHON KOJIOHHBI, OCHAIIIEHHON
HAO0YXAIOMMMU TAKEPAMH, YTO NO3BOJISAET PA3JEIUTD
NPOAYKTHUBHBIE MHTEPBAJIbL. KaK b1 MHTEPBAJI JOCTYIIEH
NOCPEACTBOM OPTA, KOTOPBIF MOKET OBITh HACTPOEH

B Pa3/IMYHBIE MOJIOXKEHU . [TOJIOKEHU A TOPTOB MOT'YT
OBbITb M3MeHEHBI TOcpeacTBOM 'HKT 1t Bo BpeMs
K4aHATHO-TPOCOBBIX PA06OT. BB/ NPUMEHEHBI PEEHU
CEMENCTBA ACtiv, IPEAIIONATAIONTHUE NCTIOIb30BAHNE
ONTUKO-BOJIOKOHHBIX TexHOnoru ¢ 'HKT. Activ — 31O
COBOKYMHOCTB HA3EMHOTI'O U 3260MHOTO O60PYJOBAHUS,
COEAMHEHHOI'O ONTUKO-BOJIOKOHHBIM Ka0€JIEM, JIEKAIINUM
BHYTpH HKT. Bbli1a 1POJEMOHCTPUPOBAHA CXEMA U
NPUHIIHUII IEUCTBUSA HA3€EMHOI'O OO0PYIOBAHM S, 4 TAKXKE
KOHCTPYKIIHA 3a00MHON KOMIIOHOBKH. BTOpas 4acTe
JIOKJ1a/1a ObLIa IOCBAIIEHA PACIIPENETIEHHON TEIEMETPUN
U €€ IPUMEHEHHUIO.

KoopauHaTop 1o padoTe ¢ 3aKa34nKaMy KOJITIOONHTA
komnanuu dllmomoepike» Pycmem CyHazamos Ha
OCHOB€ AaHATH3A IIPUMeEPA paboT, IPOBEIECHHBIX
Ha Biau:kHeM BocToKke, paccka3ai 00 yCIenrHoM
H3BJI€YEHHH KOJOHHBI, yCTAHOBJICHHOM JJIA
TexHoJoruu Velocity String.

151 yBEIMYEHUA CKOPOCTH JOOBIYM U MUHUMU3ALTAN
NpPO6JIEMBI HATHETAHUA )KUJIKOCTH B I'a30BOM
CKBA)KUHE 110 TexXHOJIoruu Velocity String (VS) 6pu1a
YCTAHOBJIEHA KOJIOHHA.
ITocne ee ycnenmHom
YCTAHOBKM CKBAKMHA
pPaboTa1a SKOHOMUYHO
B TEYEHUE HECKOJIBKUX
JieT. ITOCKOJIBKY 3TO
OBLJI NUJIOTHBIH
MPOEKT IIO IPOBEPKE
PaboTOCIIOCOOHOCTH
CKBAXXUHBI VS, orieparop
pelun u3Bieyb VS.
OCHOBHO¥ ITPOGIEMOT
CTaJ1a HEOOXOUMOCTb
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gained from the work
will expand the industry's
understanding of VS usage in gas wells, including
information on the techniques, downhole tools,
procedures and risk control measures used during
velocity string extraction from a live well.

1lyas Islyamov, Well Stimulation Engineer, and

CkBa>XMHa C rOpPU30HTaIbHbIM
OKOHYaHuem n komnoHoskon MIPI
AABNAETCA BbICOKOTEXHOMOMMYHbIM U

AOPOroCToANMM COOPYXXEHNEM.

Horizontal well with multistage
completion is a high-tech and
expensive structure.

Alexey Sergeev, CT Senior Engineer, Schlumberger,
made a presentation titled "Premium Port As a
basic technology for Effective Development
of Chepakovsky Fields — Experience of Coiled
Tubing and Hydraulic Fracturing of the
Schlumberger Company".

When completing any well, it is critical to be
able to do forward planning with due account
of the purpose of the well and the entire field.
This will allow allocating the necessary funds, as

KOK NPOMCXOAMT POCTEBOPEHHE HAO CeAreT




U3BJICUYCHUS JJOCTATOUYHO JJIMHHON
VS, koTOpas 6onee Tpex IeT
HAXOJWUJIACh B CKBA>KHUHE MO
BO3/JIEICTBUEM KUCJIOT, HECMOTPS
HA4 TO YTO ObLIA U3TOTOBJIEHA U3
MAaTepHaJId, YCTOHYHUBOIO K KOPPO3UU
¥ BO37ICHUCTBUIO H,S. YeTaHOBKA

T'HKT ucnonap30BaIach 4jis JOCTYIA

K paboueri 30HE BO BpEMs PE3KU

TPYO U CHATUA OOOPYIOBAHUA HH3A
OypuibHOU KOsIOHHBI (KHEBK).

W3BneuyeHue VS BBIIIOIHAIOCH
B HECKOJIBKO 3TATIOB. JJOKITA YUK
HOAPOOHO PACCKA3AI O KAXKIOM U3
HUX. B pesynbrare VS 61aronosryvyHo
BBITAIIWINA HA IIOBEPXHOCTD. OIIBIT, [IOJIyYEHHbIN B
pe3yabTare paboT, PACIIUPUT HOHUMAHUE OTPACIH IO
UCIIOJIb30BAHUIO VS B I'a30BbIX CKBAKHMHAX, BK/IIOYas
UH(OPMALUIO O METOAX, CKBA)KMHHBIX MTHCTPYMEHTAX,
OPOLENYPAX U MEPAX KOHTPOJIS PUCKOB, HCIIONIb3YEMBIX
BO BpEMs U3BJICYEHUA VS U3 ACHCTBYIOIEH CKBAXKUHBL.

W HXEHEP-TEXHOJIOT IO UHTEHCU(MPUKALITUU IIPUTOKA
Hnvac Henamos v crapmnii nnskenep no 'HKT Anexceit
Cepezees, komimaHus «11momMmoeprxe», IPEACTABHUIIN OMBIT
T'HKT u I'PII kommanuu: JIpemuym IopT> — 6a30BYIO
TeXHOJIOruI0 N 3 PeKTHBHOM pa3paboTKH
YenmaKOBCKOI'O MECTOPOKACHHA.

I1pu 3aKaHYUBAHUU JTIOOOH
CKBaKMHBI KDUTUYECKHA
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well as mobilizing the necessary equipment and
materials. Lack of a clear well design makes the
selection of well completion methods very difficult.
For the success of the entire project, it is extremely
important to ensure cooperation between
specialists from different segments at the initial
stage.

The Chepakovsky field was discovered in the
Stavropol region in 2003. Production drilling
started in 2012 and well stimulation works started
in 2015. The field is composed of carbonate rocks
with the effective thickness of 8—16 meters. The
field is in the pilot phase in
terms of well stimulation

MocTosiHHOE NporpeccMpoBaHne
TexHonorun NPl Bneyet 3a cobom
aKTMBHOE pa3BUTHe apyrmx cpep
HedTegoObIuN U CEPBUCHDIX
paboT: bypeHus, 3aKkaHYNBaHWS,
KanMTaNibHOro PEMOHTA CKBAXMH,
reogursnyecknx pabor.

BAXKHO UMETh BO3MOKHOCTh
IIEPCIIEKTUBHOIO IJIAHUPOBAHUS

C yYETOM LIEJIU CKBAKUHBI U

BCETO MECTOPOXKAECHUA. DTO
MO3BOJINT BBIJETUTh HEOOXOJUMBIE
CPEJCTBA, A TAKXKE 33/IEHCTBOBATD
HEOOXOAMOE OO0PYAOBAHHE 1
MaTepuanbl. OTCYTCTBUE ICHOTO
MPOEKTA CKBAXKUHBI JIEJIAET BBIOOP
METO/OB 3aKAHYMBAHUA CKBAKUHBI
OYEHDb TPYJHBIM. J1JI1 YCIIEXA BCETO
MIPOEKTA YPE3BbIYANHO BA’KHA
COBMECTHAs pab0Ta CIIELUAINICTOB
Pa3JIMYHBIX CETMEHTOB Ha

and the use of coiled tubing.
The goals were to develop an
effective approach to increase
oil recovery in complex
geological conditions, to
develop a strategy for acid
treatments and proppant
fracturing,

Well design plan is
critical to ensure the most
efficient completion. It
is also important that
the well design process

Progress of hydraulic fracturing
technologies entails active
development of other areas of oil
production and oilfield services:
drilling, completion, well workover, [RletEEEEeh S eyt

HAY2JIbHOM JTAIIE.

YenaKkOBCKOE MECTOPOXKAECHUE
OBLJIO OTKPBITO B CTABPONIOJIbCKOM
Kpae B 2003 rogy. OKCIUIyaTalJMOHHOE OYPEHUE HAYATO
B 2012 roay, paboTel IO MHTEHCU(PUKALIUU HAYATHI B
2015 roxy. MeCcTOpOX/IEHUE CIOXKEHO KAPOOHATHBIMHA
nopoaamu, 3QHEKTUBHASI MOIITHOCTb KOTOPBIX 8—16 M.
MeCTOPOXAECHUE HAXOJUTCA B CTAJUH ITUJIOTHOI'O
MIPOEKTA /15 cerMeHTa nHTeHcupukanmu u THKT.

BBUIM TOCTABJIEHBI LIEJIH Pa3Pab0TaATh 3(P(PEKTUBHBIN
MHOAXO[, /15 yBEJIMYEHUA HEPTEOTAAYN B YCIIOBUAX
CJIOKHOU I'€OJIOT'MH, PA3PA00TATD CTPATETUIO KMCIOTHBIX
06pabOTOK U MPONMIAHTHBIX I'PIT.

Kpurnuecku BaxkeH 151 HauoboJiee 3(pHEKTUBHOIO
33aKAHYHUBAHMS IUIAH KOHCTPYKIIMY CKBAKUHBL Taxxe
BA>KHO, YTOOBI IPOIIECC TPOEKTUPOBAHUS CKBAXKHUHBI
BKJIIOUQJI JIETAIbBHOE PACCMOTPEHUE JIIOOBIX IIJIAHUPYEMBIX
NPOrpaMmM UHTEHCU(PUKALIUHN. [IpEeAIIPOEKTHBIN aHAIN3
MOKA32J1 HAJIMYHUE CEPbE3HBIX B3ANMOBIHAIONINX

logging.

of any planned stimulation
programs. The pre-project
analysis showed the presence
of serious interrelated difficulties for well design
and hydraulic fracturing. The field is characterized
by low permeability, complex geological and
mineralogical structure with the presence of faults,
secondary fracturing, complex clay composition,
high reservoir temperatures in the range of
130-140 °C, complex hydrodynamic structure and
a small distance between ports. The selection of
a fluid formula for acid and proppant operations
was complicated by the limited choice of chemical
agents. All of the above has created a number
of difficulties in finding the key to creating a
successful stimulation and production system.

The analysis of the well design made it possible
to identify the main directions for successful well
stimulation. The first aspect is completion and
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TPYAHOCTEMN /IS NPOEKTHPOBAHUS CKBAKUHBI U
nposeaeHus I'PIT. MeCTOpOXIAECHUE XaPAKTEPUIYETCS
HU3KOH IIPOHUILIAEMOCTDIO, CJIOKHBIM I'€OJIOTMYECKUM
U MUHEPAJIOIUYECKUM CTPOEHHUEM C HAJIMYHEM 30H
Pa3710MOB, BTOPUYHOU TPEMUHHOBATOCTH, CJIOKHBIM
COCTABOM IVINH, BBICOKMMU IIJIACTOBBIMU TEMIIEPATYPAMU
B auanazone 130-140 °C, C1oXHOM I'NAPOJUHAMHUYECKON
CTPYKTYPOU 1 HEOOJIBIITUM PACCTOTHUEM MEXK/Y TOPTAMHU.
ITon60op GOPMYIUPOBKU KUAKOCTHU JIJISI KUCIOTHBIX U
HPOMNIAHTHBIX PA6OT ObLII OCJIOKHEH OI'PAHUYEHHBIM
BBIOOPOM XHMMUH. BCE BBIMIENIEPEUUCTIEHHOE CO3AJIO P
TPYAHOCTEN B IOOOPE KIIOUEN K CO3/IAHHUIO YCIIEITHON
CHUCTEMBI CTUMYVJIAILIUN U PA3PAOOTKH MECTOPOXK/ICHUSL.

AHaJIN3 POEKTA NO3BOJINJI BBIJIEIUTh OCHOBHBIE
HANPABICHUA I YCIIEITHON CTUMYIAM. [TepBbIit
ACMEKT — 3aKAHYUBAHUE U JATBHENINASA CTPATET U
O AKCIUIYATAUN. BTPpOW aclieKT — 100bIYa U
JIabOpaTOPHAS NOATOTOBKA. TPETHIT ACTIEKT —
COCTABJIEHUE ITPOIPAMMBI PAOOT IPOBEJECHUA
paboT O CTUMYJIALIMN. BbliIa IpOBEJEHA
ONTUMM3AIUA PAOOUYEN XKUJKOCTU: ITIOAOOPAHA
peuenTypa Kugxocty I'PIT M KUCITOTHBIN COCTAB C
LEIBI0 MUHUMH3ALUH KOPPO3UU OOOPYAOBAHUSL.
VTO4YHEHA F€OMEXAHUKA MECTOPOXKACHMSL.
Bbl1a mpoBeieHa OYEHB IVIOTHAA PAb0TAa C
T€OMEXAHUKAMHU 10 yTOUHEHUIO 1/1- u 3/I-Moneneit
MECTOPOXKICHUSL.

Texnonoruns JIpemumym ITopT» 1TaBHO
U YCIICLIHO IIPUMEHAETCA. YenmaKOBCKOe
MECTOPOXKIEHUE — JOCTATOYHO I'€OJIOI'MYECKHU
CJIOKHBIA OOBEKT. CKBA’KUHA C TOPU3OHTAIBHBIM
OKOHYaHUEM 1 KOMIIOHOBKOM MI'PIT aBj1sieTCs
BBICOKOTEXHOJIOTUYHBIM U JJOPOTOCTOAIIAM
COOPYKEHHUEM. AKTYaJIbHAA IIPO6IEMa —
MNOBBIIEHUE 3(PPHEKTUBHOCTH IKCILTYATALTAN
TAKUX CKBAXUH. He MEHEee OCTOPO CTOUT BOIIPOC
BbIOOPA KOMIIOHOBOK
MTPII. 3aKa3YHMKOM
OBLJIN PACCMOTPEHBI 1BA
BAPHUAHTA: KOMIIOHOBKA
MI'PIT — mopThI C
AKTUBUPYEMBIMH IAPAMU
1 KOMIIOHOBKAa MI'PIT —
PaBHOITPOXO/IHBIE TIOPTHI
C YIIPABJIAEMOM BTYJIKOM.
Jly4diue peyisTarhbl
OBbLIN JOCTUTHYTHI
MIPU UCTIONb30BAHNH
TEXHONOTIUU «[IpeMuym
ITopT». B KOMIIanuu
HAaKOIIEH OOJIBIION
OMBIT IPUMEHEHU A

bbino gokasaHo,

4YTO COBpPEMEHHbIe
NPOTMBOBLIOPOCOBLIE
NpPeBEHTOPbLI MOTyT
3axBaTbIBaTb
BbICOKOMPOYHbIe
rmokme MHKT.

It has been proven that
modern BOPs can grip
high-strength coiled
tubing.
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further operational strategy. The second aspect
is production and laboratory support. The third
aspect is drawing up a work program and carrying
out well stimulation. The optimization of the
working fluid was carried out: the formula of the
hydraulic fracturing fluid and the acid composition
were selected in order to minimize equipment
corrosion. The geomechanical features of the field
have been updated. A very intense work was carried
out with geomechanical specialists to update 1D
and 3D models of the field.

Premium Port technology has been successfully
used for a long time. The Chepakovsky field
is rather complex from geological viewpoint.
Horizontal well with multistage completion is
a high-tech and expensive structure. A relevant
problem is to increase the operational efficiency of
such wells. The selection of a multistage fracturing
assembly is another critical issue. The customer
considered two options: an assembly with ball-
activated ports and an assembly with internal flush
ports and a controllable sleeve. The best results have
been achieved using the Premium Port technology.
The company has extensive experience in applying
this technology and has developed a certain

operational procedure. Each work begins with the
preparation of the wellbore (cleaning from cuttings,
calipering, flushing). The next, most important
stage is multistage hydraulic fracturing. Full cycle
of works was completed on four wells. Up to 30
operations to activate Premium Ports have been
performed. During the works, some complications
occurred but they were successfully addressed.
Belorusneft has demonstrated great success
in promoting hydraulic fracturing technologies,
as reported by its representatives Viadimir
Marchenko and Denis Zakruzbny, who spoke about
development of cluster hydraulic fracturing
using Plug & Perf technology.
At present, the overwhelming majority of oil
fields in the Republic of Belarus are at the last



HEDTE
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000 «HedTeTpaHccepBUC» IBNSETCS OAHUM U3 BeAyLLUX OTeYeCTBEHHbIX pa3paboTynkoB
M Npou3BoauTenem XMMmn4eckux peareHToB Ans MHTeHcuUKauum goobium HeTu.
Hawa komnaHuns ocHoBaHa B 2006 roay. OCHOBHbIM BUAOM Hallen fesaTeNbHOCTH
ABNsieTcs pa3paboTka, Npon3BoACTBO, NOAO0P M NOCTaBKa XMMUYECKUX peareHToB,
npepHasHa4YeHHbIX ANS CONAHO-KNCIOTHbIX 06paboTok (CKO),

a TaKxxe ang KncnotHbiX MNP n matpunyHbix CKO.

B nepeyeHb NpoM3BOAMMBIX HAMU peareHTOB BXOAAT:
—  WNHrmbuTop knucnotHom koppo3nn «AS-CO»;
— [esmynbratop «AS-DA»;
— [wvcnepratop «AS-Di»;
— CrabunusaTtop xenesa «AS-iR»;
— TNonumepHbIN KNCOTHbIN 3arenmnBaTenb «[P»;
— becnonvmepHbIN KNCNOTHBIN 3arennBaTenb «AS-Si» (CAMOOTKJIOHAIOLLMNCA KUCTOTHBIN COCTaB);
— DMynbraTop KUCNOTHbIN «RQ» (HeNTpanbHas 3Mynbcusi obpaTHOro TUMa € PerynmpyemMon Ba3KoCThio);
- MNeHoobpasosaTenu «MNCMH» 4ns KNCNOTHOW U BOJHOM OCHOBDI;
— CocTaB «SBK» gnsi nKBMAaLMm NeckonposaBNeHUs Ha OTKPbITbIX CTBOMAX CKBaXXWH U KpenneHus M3[7;
— Brnokupyiolme cocTaBbl «SX» ANf WaAsALLEero ryLeHns U MIMKBUAaLUM nornoweHuii bypoBbixX pacTBOPOB.

B komnnekce c NOCTaBKOW MPOU3BOAMMbBIX XUMUYECKNX peareHTOB Mbl NPeAoCTaBNSEM MOMHbIN NepeyYeHb ycnyr no

VHXEHEePHO-TEXHNYECKOMY CONMPOBOXAEHMIO Ha BCeX 3Tanax NpUMeHeHUNs npeanaraemMbiX TEXHONOTMUN:

1) Moabop 1 aHanNM3 ckBaXXMH-KaHANAATOB.

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

3) MNoaroToBkKa NpeABapUTENbHbIX PacYeToB, COCTaBlieHMe An3anHa o6paboTkK C NpUMeHeHMeM NPOrpaMMHOro
obecneyeHuns «StimPro», coctaBneHune nnaHa pabot Ha FTM.

4) MpoeeneHne nabopaTopHOro UccnefoBaHNs o6pasLoB HedTH 1 BOAbI U3 BbIGPAHHOW CKBaXWHbI, Noabop
ONTMMarbHbIX 4O3MPOBOK peareHToB AN MPUroTOBNeHMa KUCIOTHOrO COCTaBa, NpoBeAeHMe TeCTUpPoBaHMa obpasua
KWUCNOTHOMO COCTaBa Ha COBMECTUMOCTb C MNacTOBbIM DIIONA0M.

5) MocTaBKa CONAHOM KUCNOTbI C AOCTAaBKOM 4O MECTOPOXAEHUS.

6) Bble3f MHXeHepa-TexHoNora Ha MecTopoXaeHue AN KOHTPOJIA NpoLecca NPUroToBieHMs KUCNOTHOIO COCTaBa,
npoBefeHns NoJIeBOro TeCTUPOBaHUS MPUrOTOBJIEHHONO KUCJIOTHOMO COCTaBa Ha COOTBETCTBME TpeboBaHUAM
3aka3uynka c opopMIieHNEM MOJIHOrO oTYeTa.

7) CocTaBneHue MaT4YMHra no UToram npoBeaeHHor obpaboTkn, aHanms a¢pdeKTUBHOCTU 0OpPaboTKN.

KomnaHus pacnonaraet co6¢cTBEHHOMN NPOU3BOACTBEHHOM 6Ga30M, pacnonoXXeHHOW
B ropopae OTpagHom CaMmapckon o6nacTu, akkpeaMToBaHHOM XMMUYeckon naboparopuen,
COGCTBEHHbIMU KUCITOTOBO3aMU B LLOCCEMTHOM U Be34eX0AHOM UCNONTHEHUU, NPOrPaMMHbIM
obecneyeHnem ans npoBeaeHUs MoaennpoBaHus npouecca CKO u KrP. LWtaT komnaHum
MOSIHOCTbIO YKOMIMIEKTOBaH BbICOKOKBaNUMPULMPOBaHHbIMUY cneunanuctaMu.

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

Byoem padst compyonuuecmay!
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OO0 «OpTtucepsucs yxe bonee cemn net pabotaeT 8 obnactn obecneverHns n obcnykmMeanua cneumansHoro
obopypoeaHua HedTerazororo cepsuca 8 crpadax CHIL [Ins BeinonHeHWs NPOU3BOACTBEHHBIX 3aaay:

- CPOPMMPOBaH WTAT BEICOKOKBaNMMULMPOBaHHLIX CNEUWanmncTos;

- OTKpbITa NpousBogcTeeHHan Basa B r. HuxHeBapToBcke;

- OCYLLECTENAIOTCA NOCTAEKA MMNOPTHLIX M MMNOPTO3aMewWatoWwmX 3anacHbiX YacTer 1 KoMnnekTaumnia,
NPOW3BOACTBO U NOCTaBKa BHYTPUCKBaXWHHOMO MHCTPYyMeHTa.

HapaboTtaHHbiil BoraTteiil ONLIT M BO3MOXHOCT NO3BOAAIOT KOMMAaHUK yCnewHo paboTtaTte B cneayowmx
HanNpaBneHWAx AeATeNbHOCTAL

BbiezgHON TeKywWwmMin
PEeMOHT 1 obcnyxuBaHune
cneyuanbHoOro
HedTecepBUCHOro
uﬁupyeoaaunn

MocraBka 3anacHbIX Yacren,
KOoMNneKTauuin
M UHCTPYMEHTa

-~ ApeHpa cneymanbHOro
oGopynoeavuna gnsa
npoeegeHns pabor no
FHKT v I'PMN ¢ nroeHepHBIM
conpoBoMaeHuem pabor

MopepHu3auwa
W KanuUTanbHbIA PEMOHT
obopynoeanuna MNPM n FTHKT

Poccuickan @epgepauma, XMAO-IOrpa,
r. HuxxkHesapToBck, yn. UHaycTtpuanbHas, o. 65, crp. 15
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JIAHHOM TEXHOJIOTHU U BBIPAO6OTAH OIIPEICTIEHHBINA
HOPSAJIOK NPOBeAeHUS padoT. Kaxxgasa paboTa HAUMHAETCS
C IIOAI'OTOBKM CTBOJIA CKBAXKUHBI (OUUCTKA OT IIJIAMA,
1a6JIOHUPOBAHUE, TPOMBIBKA). CJIEIYIOMINH, CAMBIH
BAKHBIN 31all — IposBeacHue MI'PIT. Boui 3aBepiieH
TOJIHBIN ITUKJI PA6OT HA YETBIPEX CKBAXKUHAX. BBITTOTHEHO

110 30 oriepanuii no
akTuBanmu dIpemuym
ITopros». Ilpu
POBEICHNUH PabOT
BO3HUKJIA HEKOTOPBIE
OCJIO’KHEHU S, KOTOPbIE
OBLJIN IPEOJOICHBL.
Bonpmue ycriexu
B IPOJIBHKEHUHU
TexHonoru I'PI1
JEMOHCTPUPYET
KOMMAHUA
«benopycHeTh»,
O 4EM JOJIOXKHUIIN
€€ NPEJNCTABUTENHN
Braoumup Maprerixo n

Lenuc 3axpyincHuiti, TPEJICTABUB C TPUOYHBI KOH(PEPEHITUU
pazsurTHue KiaacrepHOro I'PII 1o TeXHOJI0OTruH

Plug & Perf.

B HacTosmee BpeMs TOJABJISIONAs YaCTh HEPTAHBIX
MECTOPOXIEHUI Pecryonmku benapycb HAXOAUTCA HA
HOCJIEAHEN CTAITUU PA3PAOOTKY, IIPU 3TOM boiee 50%
OCTATOYHBIX 34112COB YIJIEBOJOPOAOB IPUYPOUYEHO K
HU3KOIIPOHUIAEMBIM CJIA60PEHHUPYEMBIM KOJJIEKTOPAM.
AKTHUBU3AIUA UX BBIPAOOTKH, ITIOBBIIIEHHE HEPTEOTLAUHN
U PEHTAOEIBHOCTD PA6OTHI (DOHAA CKBAXKUH B PYTI
«[Ipon3BOACTBEHHOE OO BEJUHEHHE «BETOPYCHEDPTD>
BO3MOKHBI UCKJTIOUUTEJIBHO C UCTIOJIb30BAHHUEM
IPOI'PECCUBHBIX METO/IOB OCBOCHUS CKBAKMH U
MHTEHCU(PUKAUU IIPUTOKA — ' PABIMYECKOIO PA3PhIBA

racra.

B cBs1311 CO CrIe(bUIHOCTHIO CTPOEHU S TIJIOTHBIX

KapOOHATHBIX OTIIOXKEHUI
UCIIOJIb30BAHUE «KJIACCUYECKUX>
Texnosioruii I'PI1 He B mostHON Mepe
JIAET XKEIAEMBIN Pe3yasTarT. [loaromy
MOCTOAHHOE IPOrPECCUPOBAHUE
TexHosnorut I'PIT BineueT 32 cO6011
AKTHUBHOE PA3BUTHE PYIUX Chep
He(TET0OBIYN U CEPBUCHBIX

paboT: 6ypeHUsl, 3aKaHYHNBAHUS,
KaIUTAJIbHOI'O PEMOHTA CKBAYKIH,
reou3nIeCcKux pador. Ilpu

3TOM B3aUMOCBA3b PA3JIMYHBIX
HaIpasJIEHUH, TO00p U
ONTUMM3ALUA IPUMEHAEMBIX
TEXHOJIOI'MHI HEBO3MOKHA HA
OCHOBAHUH TEOPETUIECKMX
U3BICKAaHHH, 2 TPEOYET TOIBKO
MPAKTUYECKOI pean3aluy, 1, Kak
TI0KA3aJ1 HAIlI OIIBIT, «<TUOKOCTU» B

SHINDA : Ocrosaas npojyKiHs

stage of development, while more than 50% of
residual hydrocarbon reserves are confined to low-
permeability weakly drained reservoirs. Production
from such reservoirs, enhanced oil recovery and
profitability of the well stock in RUE “Production
Association “Belorusneft” is possible only with the

=
Oenmorroil coprasMenT
IF'HET IlInnaa
Crans: CT70 = CTiia
Lo CTro va posodl A
Crawmapr: APl Spec 55T
Tun: 'HKT
Juamerpuis 075" = 3.5°
(19.0mm ~ 88.9mm)
Toaues creHkn: L.O075 =
03007 [Lgmm ~ 7.6mm)

PROSPECTS

use of progressive method of well development and
inflow stimulation — hydraulic fracturing.

Due to the specific structure of dense carbonate

rock, the use of conventional hydraulic fracturing
technologies does not yield the desired results.
Therefore, the constant progress of hydraulic
fracturing technologies entails active development
of other areas of oil production and oilfield services:
drilling, completion, well workover, logging. At

the same time, the interconnection of various
directions, selection and optimization of the
applied technologies is impossible on the basis of
theoretical research only, but requires practical
implementation, and, as our experience has shown,

"flexibility" in decision-making.

OnepaTopbl HeTerasosou
oTpacnu AOMKHbI MONYYUTb
CUCTEeMbI yNpaBneHNs,
obecneynsatoLme
OecnpeLeaeHTHbIN YpPOBEHb

NMPO3pavYHOCTU, COrNnacoBaHHOCTU

N [oBepUsi, Mo3BoNaoWMeE

aBTOMaTU3aLlnn NpPoOHNKaTb BO

Bce paboume npouecchl, TeM

CaMbIM YCTPaHSAS YeSIoBeYECKYHO
OLLMOKY.

Oil and gas operators must have

control systems that provide
an unprecedented level of

The presentation provided an overview of

the experience in drilling
and developing carbonate
reservoirs in the Republic
of Belarus over the period
of 2014-2020 and briefly
described the capacities
and capabilities of RUE
“Production Association
“Belorusneft”, main
technologies used and their
evolution depending on
the obtained technical and
economic effect. The Plug
& Perf cluster multistage
fracturing technology

on conventional and
unconventional reservoirs
was described, and there was
obtained the confirmation

NPUHSTHUYN PEIICHUM.

B foknaze 6611 IPUBEICH
OIIBIT OypPEHMS 1 OCBOCHU
KapOOHATHBIX KOJJIEKTOPOB B
Pecniybinke benapycs 3a IeprUoj

transparency, consistency and
trust, allowing automation to
penetrate all workflows, thereby
eliminating human error.

of the possibility of involving
new undeveloped zones

of reservoirs within the
horizontal section of the
well by creating additional
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2014-2020 ropos, KPAaTKO OIHCAHDI
MOIITHOCTH U BO3MOKHOCTHU PYTI
«[IpON3BOJCTBEHHOE OO'BEJUHEHUE
«benopycHe(Tb», OCHOBHBIE
HCIIOJIb3YEMBIE TEXHOJIOTUU U
UX 3BOJIOLUSA B 3aBUCUMOCTH
OT MOJIyYa€EMOTO TEXHUKO-
3KOHOMMYECKOTO 3(pdekra. Onncana
TEXHOJIOI'UA Kj1actrepnoro MI'PIT npu
peanusanuu pa6bort no Plug & Perf na
TPAJAUIIUOHHOM M HETPAJTUIITIOHHOM
KOJUIEKTOPAX, IIOJIYIEHO
HOATBEPKAECHUE BOZMOXKHOCTHU
BOBJIEYECHU I HOBBIX HEBBIPAOOTAHHBIX
30H KOJUIEKTOPOB B IIPEJETAX
TOPU3OHTAJIBHOT'O yYaCTKA CKBAKUHBI C
MOMOMIBIO CO34AHUSA JOMOTHUTENTBHBIX
KaHAJIOB (DHJIBTPALINU (T.€. TPEMUH
I'PIT).

Ha OCHOBaHUH BBIIIOJTHEHHBIX PA0OT
HAMEYEHBI JAJIBHENIINE ITYTH PA3BUTUA

[TIEPCITEKTHBDI

«benopyCHEPTH», ITTABHBIM U3 KOTOPBIX
ABJIAETCA JOCTUKEHUE YoKE K KOHITy 2021
rojia BO3MOXXHOCTHU IPOBOAUTD ITUKJI

COOCTBEHHBIMU CUIAMH (T.€. TIOZ, KJIIOY).
JUPEKTOP IO PA3BUTHUIO OU3HECA

OOO0O «Onn duepmxn» E20p Muxanuybii PacCKa3an o
IIOBEJECHHH PACTBOPHUMBIX CIIJIABOB M H3/I€THH

M3 HHUX B 3200MHBIX YCIOBHAX. HecMOTpS HA TO

YTO U3/ACTINA N3 PACTBOPUMBIX MCTAJIJIOB IMTHUPOKO
UCIIOJIb3YIOTCA B HEPTEra30BOH OTPACIH, BCE EIIIE
HEJOCTATOYHO U3Y4YEH BOIIPOC COBOKYITHOT'O BIHUAHUS
BHYTPUCKBAKWHHBIX YCJIOBUIM HA CKOPOCTb U XapaKTEP
PACTBOPEHUS U3JEIUNI B CKBAXKMHE. OCOOCHHO OCTPO 3T4
npo6eMa NPOABIAETCA IPHU IPOTHO3UPOBAHNUHN BDEMEHU
pactBopenusd mapos MI'PIT. O61menpruHATBIE METOLUKH
UCTIBITAaHUN ApOB MI'PIT HA CKOPOCTD paCTBOPEHUA HE
MTO3BOJISIOT C JOCTATOYHON TOYHOCTBIO CIIPOIHO3UPOBATD
JIBA BAOKHEWIINX JIJI1 HEJPOIIOIb30BATENEN [TAPAMETPA:
BpPEMS, B TEYCHHE KOTOPOT'O HIAP COXPAHSET CIIOCOOHOCTh
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Bo Bpems peLeccnn 1
OrpaHnYeHHbIX PUHAHCOBbIX
pecypcoB BHYTPUCKBAXXUHHblE
paboTbl, UHTErPUPOBAHHbIE

C onepaumamu no bypeHuto n

c onepaumamm no NP, cnocobHbI
npeaIoXuTb 66nbLYIO

PVII J1pOM3BOACTBEHHOE OOBEJUHEHNE YCTONYMBOCTb.

In times of recession and
limited financial resources, well
paBoT MI'PI 1o Texnonorum Plug & Perf [ LAl e e Ry
drilling and fracturing operations [ESH
can offer greater resilience.

filtration channels (i.e.
hydraulic fractures).
Based on the operations
performed, further
development paths
of RUE Production
Association Belorusneft
were outlined, the main
of which is to achieve by
the end of 2021 the ability
to carry out a full cycle of
Plug & Perf technology on
itsown (i.e. on a turnkey

Egor Mikbalitsyn,
Business Development
Director, Oil Energy LLC,
informed the audience about behavior of
soluble alloys and products made from
them in downhole conditions. Despite
the fact that products made of soluble
metals are widely used in the oil and gas
industry, the issue of the cumulative effect of
downhole conditions on the rate and nature
of dissolution of such products in a wellbore
is still insufficiently studied. This problem is
especially critical when predicting the time of
dissolution of multistage fracturing balls. The
generally accepted methods of ball testing for
the dissolution rate do not allow predicting
with sufficient accuracy two parameters that
are most important for mineral resource
users: the time during which the ball retains
the ability to provide hydraulic isolation of
the hydraulic fracturing intervals, and the
time for the ball to completely dissolve.

The presentation considered the correlation
between the rate of dissolution of frac balls and
the geometry of the unit in which dissolution
occurs, the temperature of the unit, the pressure
in the well, the effect of various process fluids. A
testing procedure was proposed that allows to
take into account the cumulative effect of the
abovementioned factors on the dissolution of
frac balls. The methodology was illustrated by the
example of validation tests of a 71-mm frac ball in
downhole conditions.

Tenaris Coiled Tubes employee Jorge Bunge
briefed the audience on the successful frac
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ob6ecneunBaTh I'U/IPABINYCCKYIO U30JISIIIHIO MHTEPBAJIOB plugs milling in first unconventional high- E
I'PI1, 1 BpeMsi ITOJTHOT'O PACTBOPEHUS IIAPA. pressure and high-temperature horizontal n

B noksaze 6b11a paccCMOTPEHA 3aBUCUMOCTb CKOPOCTH gas wells in UAE. O
pacrTBopeHus mapos MI'PIT oT reomeTpuu y3i1a, B The production of unconventional gas in the UAE E
KOTOPOM NPOUCXOJUT PACTBOPEHUE, TEMIIEPATYPEI is stipulated by the growth of local gas demand.
HAI'pPEBA y3J1a, JABJICHUA B CKBAXKUHE, BJIUAHUE PA3IUYHbBIX Multi-stage hydraulic fracturing in horizontal wells
TEXHOJIOI'NYEeCKUX cpel. [IpeyiokeHa METOIUKA is a technology that allows to recover gas reserves
UCHBITAHUM, IIO3BOJIAIONAS yYECTb COBOKYITHOE BIIMSHUE that have not been explored despite many years of
BBIIIETIEPEYHUCIIEHHBIX (DAKTOPOB HA PACTBOPEHUE production from hydrocarbon-rich reservoirs.
mapoB MI'PIT. Pa6oTa npeCcTaBIeHHOM METOIUKN Multi-zone hydraulic fracturing technologies
OPOUJITIIOCTPUPOBAHA HA IPUMEPE BAIHUJAIUOHHBIX are used to recover unconventional gas reserves.
ucnbrranuil mapa MI'PIT fuamerpoM 71 MM BO Consequently, there is a growing need for zone
BHYTPUCKBAKUHHDBIX YCJIOBUAX. isolation devices such as composite bridges and

Cotpynauk komnanuu Tenaris Coiled Tubes fracturing plugs. To bring the well into production,
Xopxe ByHze O3HAKOMUJI TPUCYTCTBYIOMIUX C YCIIEIITHOH efficient and timely removal of these plugs is
peanusanueri ¢ppesepoBaHUA IPOOOK B IEPBHIX required.
HETPAJHIIHOHHBIX TOPH30HTAIBHBIX I'Aa30BBIX The presentation proposed a comprehensive,
CKBA>KHHAX IIPH BEICOKHX JABJICHHAX T0 15 000 psi interdisciplinary approach to asset optimization
H BBICOKHX TeMIIepaTypax B OAD. and choosing the right equipment for very complex

Ha 106b19y HETPAAUIIMOHHOTO ra3a B OAD BIUSAET POCT wells. 15 thousand plug milling jobs have been
JIOKQJIBHOT'O CIIPOCa Ha 1a3. MI'PIT B rOpH30OHTAIbHBIX completed using a closed-loop return flow system.
CKBAKMHAX ABJISAECTCA TEXHOJIOIUEH, TTO3BOIAIONIECH Despite the high H,S content, an efficient coiled
JOOBITH 3aITACHI I'a34, KOTOPBIE HE ObLJIM UCCJIEJOBAHDI, tubing string selection technique allowed for
HECMOTPS HA MHOT'OJIETHIOIO IOOBIYY U3 60TaThIX maximum ROP when milling solid plugs and for
YIJIEBOAOPOAAMU KOJUIEKTOPOB. effective cuttings removal.

711 n3BnedYenna HETPAAUIIMOHHBIX 32114COB Best practices and recommendations were
ra3a UCIOIb3YIOTCA TEXHOJIOIMU MHOI'O30HHOI'O presented for job pre-planning, mill design, motor
TUAPOPA3PHIBA IJIACTA. DTHU METO/BI CO3AAI0T PACTYIIYIO selection, machine response frequency and speed —
NOTPEOHOCTD B yCTPOHCTBAX JJIS U3ONSAIUN 30H, TAKUX the challenges and contingencies encountered
K4K KOMITO3UTHBIE MOCTBI M IIPOOKU JUISA TUAPOPA3PHIBA. when milling in a closed loop system.
11 BBIBOZZA CKBAKUHBI HA JOOBIYY HEOOXOUMO “High Strength Coiled Tubing - How Is
3(pPEKTUBHOE U CBOEBPEMEHHOE YIAJIEHUE STUX ITPOOOK. Fatigue Life Affected by Slip Damage?” This

B noxsaze ObL1 IPEAJIOKEH KOMIIJIEKCHBIH was the title of the presentation by Scott Sherman,
MEXIUCLUIUIMHAPHBIN HOAXOM K ONITUMH3ALI N Engineering Manager, Nexus Energy Technologies
AKTHBOB, BLIOOPY IIPABUILHOIO OOOPYAOBAHHUA AJ1A Inc.
O4YEHB CJIOKHBIX CKBAXKUH. BBIJIO BBIIOJHEHO 15 THICSIY Since the advent of quenched and tempered
paboT no ppe3epoBAHUIO TPOOOK C UCTIONB30OBAHHUEM coiled tubing, there were discussions about the
CHCTEMBI O6PATHOI'O IMTOTOKA C 3aMKHYTBIM KOHTYPOM. use of coiled tubing with increased reliability. Is
HecmoTps Ha BeICOKOE copepkanue H,S, apdpexrrpras there a need in special handling equipment for a

METOANKA BBI6OOPA KOJIOHHBI
ru6kux HKT nmo3Bosmaa JOCTUYb
MaKCHUMaJIBHOI CKOPOCTH
NPOXOAKHU NIPHU (Ppe3epOBAHUN
TBEPABIX IPOOOK U JOOUTHCS
3P HEKTUBHON OUUCTKU OT
nIama.

belu npencTraBiaeHbl
TICPEAOBBIC MCTO/IbI
U PEKOMEHJAIUU T10
PEABAPUTECIBHOMY
IUIAHUPOBAHUIO PAbOT,
MPOEKTUPOBAHHUIO (DPESBI,
BBIOOPY ABUT'ATEIA, YACTOTE
U1 CKOPOCTH CPAOATBIBAHUA
MEXAHU3Ma — IPO6IEMaAM
U HENIpeABHUACHHBIM
OOCTOATENBCTBAM, C KOTOPBIMU CTAJIKHUBAIOTCS IIPU stronger and therefore heavier CT? Harder coiled
(ppe3EepOBAHNH B CUCTEME C 3AMKHYTBIM KOHTYPOM. tubing means that the BOP must have slip rams

«KOJITIOOHMHT IMOBBIIICHHOM HA/IESKHOCTH — KaK strong enough to hold the tube and shear blades
HOBPEKACHHUS OT IIPOCKATb3BIBAHHUS TPYOBbI hard enough to cut the tube. Tests have shown that
BIHSIIOT HA CPOK €€ CIY3KOBbI?» — TAK HA3bIBAJICS JJOKJIA/]T in most cases the available BOP components are
Crxomma Illepmara, TEXHUIECKOTO JUPEKTOPA Nexus sufficient to grip and cut high-strength coiled tubing.

KOMMAHK
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The presentation highlighted the
results of some recent tests of Q&T
coiled tubing versus conventional one.
Four grades of high-strength coiled
tubing, as well as a basic sample of 100-
th grade CT were tested. It has been
proven that modern BOPs can grip high-
strength coiled tubing, and the effect of
slip damage on coiled tubing fatigue life
has been shown.

Chad van Buskirk, Innovation
Subject Matter, Intelligent Wellhead Systems
Expert, delivered a presentation "The Future
of Operational Efficiencies and Safetyon a
Fracturing Site Is Here — The Automated Frac
Site."

There is a historical problem of process
automation in hydraulic fracturing. Numerous
issues such as inconsistent scheduling,
environmental considerations, equipment, and frac
fleets at mobile/temporary production sites delay
the automation of critical procedures. Human factor
induced incidents during plugging and perforating

Energy Technologies.

C MOMEHTA MOSBJICHU ST KOJITIOOMHTI'A C 3AKAJIKON 1
OTITYCKOM MHOTI'O Pa3 BO3HHUKAJI BOIIPOC UCIOIb30BAHUSA
THKT mnoBbIIIEeHHOM HaAeKHOCTH. Heo6xoquMo 1u
CHENUANTBHOE HOJbEMHO-TPAHCIOPTHOE OOOPYAOBAHNE
JUIs1 6051€€ IPOYHOM U, COOTBETCTBEHHO, 60JIEE TSKETON
ru6ko Tpy6er? bonee TBepabie FTHKT nogpasyMeBaor,
4TO IPOTHUBOBBIOPOCOBBIC MTPEBEHTOPHI JJOJIKHBI
UMETD JOCTATOYHO KECTKHUE NMPOCKAIb3bIBAHUS JIJI51
3aXBaT4 TPYOBL, 4 TAKXKE JOCTATOYHO KECTKUE CPE3HBIE
JIE3BUS IS PE3KU TPYOBL. MICITBITAHUS IOKA3A/IN, YTO
B OOJIBIITMHCTBE CIYY4€B UMEIOMUXCS KOMIIOHEHTOB
POTHUBOBBIOPOCOBOI'O IPEBEHTOPA AOCTATOYHO JIJIsI

34XBAaTd U PE3KU TMOKOU TPYOBI OBBITIEHHON IPOYHOCTH.

B goxane Obp111 OCBENIEHbBI
PE3YABTATEI HEKOTOPBIX HETABHUX
UCIBITAaHUI 3aKaleHHbIX THKT B
cpasHeHNHU ¢ 0ObIYHbIMHU ['HKT. Belnu
UCIbITaHbl YeThIpe copTa 'HKT
MOBBIIIEHHON IIPOYHOCTH, A TAKXKE
6a30BbI1 06paszen; 'HKT 100-ro rperija.
BBLJIO JOKA32aHO, YTO COBPEMEHHBIE
MIPOTUBOBBIOPOCOBBIE TPEBEHTOPEI
MOTYT 3aXBATBIBATb BBICOKOIIPOYHBIE
rubkue 'HKT, nokazaHo BIUSHHE
BO3ZHUKAIOIINX CJIEJOB CKOJIBbKEHUS HA
YCTAJIOCTHYIO JOJITOBEYHOCTD 'MOKOI
TPYOBL

CIIelIuaarcT B 0671aCTU MHHOBAIIUH,
3KCHEPT IO UHTEJUIEKTYAIbHBIM
YCTBEBBIM CUCTEMAM Yao Bar
Byciepr BICTYINII C IOKJIAJIOM
«Byaylinee yKe HACTYIHJIO.
AdPexTHBHOE HCITOTB30BAHHE U
06e30macHOCTh HAa yuacTke ['PII -
ABTOMATH3HPOBAHHBIN YYACTOK
I'PID>.

VICTOPUYECKH CJIOKUIIACH ITPOBIEMA
4ABTOMATHU3A1IMU IIPOLIECCOB IIPU
MIPOU3BOACTBE 'IPOPA3PHIBA IIACTA.
MHOIrOYUCIEHHBIE TPOOJIEMBI, TAKHE KAK
HEIOCIENOBATEIBHOE INTAHUPOBAHUE,
YUET BJIIMAHUA CPEBL, OOOPYIOBAHNE
U cOOpHBIE (IIOTHI HA MOOGHMJIBHBIX/
BPEMEHHBIX IPOU3BOJCTBEHHBIX
TUIOIIAJKAX 33/I€PKHUBAIOT
ABTOMATHU3A1IMIO KPUTUYECKU BAXKHBIX
npouenyp. Ilpousomeznme 13-3a
YeJIOBEYECKOTO (PAKTOPA MHIIUAEHTHI
npu onepannu I'PIT ¢ ycTaHOBKOI
MIPOH6OK U IephOopaIiueit TPUBOIUIN
K IIOTEPAM COTEH THICAY JOJJIAPOB U

26 Ne 1 (075) Mapr/March 2021

Pap npoknagos
npeactasuna lpynna

PN, obbeanHatoLLas
poccurckme n benopycckmne
npeanpuaTus — segyLimne
npowssoguTen
obopynoBaHua gns
HedTerasoBoro cepBuca

B EASC.

A number of presentations
were made by the FID
Group, which unites Russian
and Belarusian enterprises —
the leading manufacturers
of equipment for oil and gas
services in the EAEU.

have resulted in hundreds of thousands of dollars

in losses and injuries that could
have been prevented. The solution
is usually to project the risks, in
other words, automate the process
and avoid human error. Oil and
gas operators have traditionally
lacked complete and reliable data
on complex operations occurring
simultaneously. The integrated
data would allow computers,
algorithms or control systems to
take control of all operational
aspects. To automate critical
decisions, oil and gas operators
must have control systems that
provide an unprecedented level

of transparency, consistency and
trust, allowing automation to



HECYACTHBIM CJIYYasIM, KOTOPBIC
MOKHO 6BIJIO TIPEIOTBPATUTb.
Pemenue 066IYHO COCTOUT B
TOM, YTOOBI CIIPOEKTUPOBATD
PHUCKH, IPYTUMU CJIOBAMU,
ABTOMATHU3UPOBATh IIPOLIECC U
U36EXKATD YEJIOBEYECKUX OITUOOK.
OnepaTtopsl HEPTErA30BOH
OTPACIN TPAJAULITTOHHO
He 06121/ TIOJTHBIMU 1
JAOCTOBCPHBIMU TAHHBIMA
O CJIOKHBIX OIICpanuiax,
IIPOUCXOISAIINUX OJHOBPEMEHHO.
HHTErprpOBAHHBIC JAHHbBIE
MO3BOJISIN Obl KOMITBIOTEPAM,
aJITOPUTMAM WJIH CUCTEMaM
YIPaBIEHUS OPATh HA CEOs
KOHTPOJIb BCEX ACTIEKTOB PA6OTHIL.
JIJ1s1 aBTOMATU3AITNH KDUTHYECKHU
BAKHBIX PELMIEHUN OIIEPATOPBI
HEPTEra30BOM OTPACTH
JAOJIKHBI ITOJTYYUTD CUCTCMBI
YIPaBIEHMU, OOECIIEYUBAIOIINE
OeCrpeeICHTHBIN YPOBEHD
MPO3PAYHOCTH, COTTTACOBAHHOCTH
U IOBCPHUA, ITIO3BOIAIOIINC
ABTOMATHU3AITNH IIPOHUKATH BO BCE
pado4ne NPoLECChl, TEM CAMbBIM
YCTPAHSIS YEJIOBEUECKYIO OIITHUOKY.
Bpu1 pa3paboTaH UHCTPYMEHT
OOHAPYKEHUS IIPOBOJAHOI CBSI3H,
CIIOCOGHBINA NTPEJOCTABUTD
OIIEPATOPAM U OOCIIYKHUBAIOIUM
KOMITaHUSM HU(PpOBOE
OKHO BHYTPH aIlIIapaTypsl
KOHTPOJISI IABJICHUSL. 32TEM 3T
TEXHOJIOT'HS OblJIa OO'beJUHECHA
C pa3pabOTaHHOM CUCTEMOM
VIIPAaBJICHUS C HIIOKHPOBKON
KJIAMIaHOB, KOTOPBIE HE MOIJIN
pPadoTaTh, €CJIN HE ObLIN
COOIO[IEHBI KDUTHUECKUE }

B pe3ynbraTte coTpygHuyecTBa
C CEPBUCHBIMU KOMMAHUSIMU
cneuyanuctbl lpynnel @A/,
NONYYUNIN 3HAYUTENbHbIN
NPaKTUYECKMIA ONbIT U
HOBble 3HaHWA, a bnaroaaps
rPamMoTHOW NOCTaHOBKE
TEXHUYECKUX 3a8aHUMN
CMOITIN YCOBEPLLEHCTBOBATD
KonTiobuHroBoe
obopynoBaHue, foBeas

€ro XxapakTepucTnkn oo
MNPOBOIO YPOBHS.

BTopoe BaXHeunLwee
HanpasneHune feATeNnbHOCTA
lpynnel DU - co3zpaHme

M NPOU3BOACTBO
obopynoBaHusa gns PI1.

As a result of cooperation
with service companies, the
FID Group specialists gained
significant practical experience
and new knowledge, and
thanks to the competent
formulation of TORs, they
were able to improve the
coiled tubing equipment,
bringing its specifications to
the world-class level.

The second most important
activity of the FID Group is
the production of hydraulic
fracturing equipment.

penetrate all workflows, thereby
eliminating human error.

A wireline detection tool has been
developed to provide operators
and service companies with a
digital window inside pressure
monitoring equipment. Then this
technology was combined with the
control system with valve blocking
function, when valves remain
nonoperational unless critical
parameters are met; in addition,
action sequences have been defined
to safely perform critical operations.
This technology package then got
expanded to include real-time data
from all digital services in place.
Critical processes are currently
validated with a digital signature
or digital handshake before
important decisions can be made.
The foundation for the automated
hydraulic fracturing site has been
prepared.

The audience was greatly
interested in the presentation
of Yusef Chaari, CoilDRILLING
Consultancy, "Coiled Tubing
Drilling: How Well Intervention
and Drilling Technologies
Integration Will Be the Next
Normal for O&G Industry".

Presentation's preamble included
a description of the state of affairs
in the industry during the recession.
Optimistic (with the economic
recovery, the development of
shale deposits will evolve rapidly)
and pessimistic (the industry
development strategy will be
reoriented towards renewable
sources) forecasts were presented.

The gap between the forecasts indicates that their

objectives lie, most likely, in the political plane.
The main part of the presentation was devoted
to the integration of well intervention and coiled
tubing drilling in order to create flexible and
sustainable business models for the development
of different types of formations. This is especially
true for the sustainability of business models
during recession. CoilDRILLING Consultancy has
developed the PESTEL model, which is aimed at
understanding and assessing the complexities at
the political, technological, environmental and
legal levels with the aim of formulating a strategy.
In times of recession and limited financial
resources, well interventions integrated with
drilling and fracturing operations can offer greater
resilience. Coiled tubing drilling can be used as
drilling, but in times of crisis it can be used for
well interventions as well. One of the economic
benefits of the integrated use of coiled tubing

4
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for well intervention is the ability to develop a
comprehensive set of skills among personnel,
which will provide service companies with some
resource savings. Oil and gas services can make
the industry great again by adopting innovative
technologies and their implementation strategies.

apaMeTPBL; KDOME TOT'O, OBLIN ONIPEEIIEHBI
HOCJIEJOBATEIBHOCTH JJIs1 6€30MACHOT'O BBIIIOJTHEHHU S
KPUTHUYECKUX OIIEPALUN. 3ATEM ITOT TEXHOJIOTUYECKUN
MAKET PACHIUPUIICS, BKJIIOYUB JJAHHBIE B PEAJIBHOM
BPEMEHHU OT BCEX IIM(PPOBBIX CEPBHUCOB HA MeCTe. B
HACTOSIIIIEE BPEMS KPUTUYECKUE IPOLIECCHI TPOBEPSIOTCS
C IOMOUIBIO TPOLEAYPHI ITU(PPOBOU
THOAIINCH WX [TUPPOBOTO
PYKOIOXKATHSA, IPEK/IE UEM
MOKHO Oy/IeT IPUHATD BA’KHBIC
pemenus. [Toarorosiena 6a3a s
4ABTOMATHU3UPOBAHHOIN IJIOMAJKHA
I'PIL

Bosbior nHTEpeC caymarencu
BBI3BAJIO BRICTYILIEHUE IOcepa Yaapu,
npexacrasisasiiero CoilDRILLING
Consultancy, <KOJITIOGHHIOBOE
OypeHHe: KAK HHTEeIPAILH
TEXHOJIOTI'HI KOJITIOOHHIOBOI'O

ENGINEERING-OUT HUMAN ERROR

* Despite the value of operational surveillance
through data aggregation, dashboard
displays, alerts and alarms, unfortunately
human error continues to plague operations
andd the wrong vahee i closed

= Again, the consequences are severe for
getting this wrong

+ Agabn, repetitive tacks within complex
operations are optimal contenders for
sutamatian

6YpCHI/Iil H BHYTPHCKBAKHHHBIX

PabdoT CTaHeT HOBOM
HOPMO¥ 31 HeTerazoBor
OTPACIHD.

IIpeam6byiia BKIIOYan1a
XAPAKTEPUCTUKY COCTOAHUSA
OTPACIHU B YCJIOBUAX PELIECCHUMU.
Brum nnpeacrasiaeHb
ONITUMUCTUYECKUI (TIPU
BOCCTAHOBJIEHUH 9 KOHOMHKU
HOMAET CTPEMUTEIBHOE
Pa3BUTHE PA3PAOOTKU
CJIAHIIEBBIX 3AJIEKEN)

U IECCUMUCTUYECKUN
(cTparerus pa3sBuTHsA OTPAC/IN
OyJeT IEPECOPUECHTUPOBAHA

B CTOPOHY BO30OHOBJISIEMBIX
UCTOYHUKOB) IIPOI'HO3HI,
Pa3pbIB MEXY KOTOPBIMHA
CBUJIETEJIBCTBYET O TOM, YTO
HX 33/]a49H JICKAT, 10 BCEH
BUJIUMOCTH, B HOJTUTHYECKON
IIJIOCKOCTH.

OCHOBHAS YaCTh JIOKJIAa
ObLIa TTOCBAINECHA UHTETPAITUN
BHYTPUCKBAKUHHBIX PA0OT
U KOJITIOOMHT'OBOT'O 6y peHUA
C IIEJIBIO CO3/JAHUS TUOKUX
U YyCTONYHMBBIX OU3HEC-
MOJIEJIEH 715 pa3PAOOTKU
PA3JIMYHBIX IJIACTOB.
OCOBGEHHO 3TO AKTYaJIbHO
JUIS1 YCTOHYMBOCTH OU3HEC-
MOJEJIEN B IIEPUO/L PELIECCUH.
KOHCANTHUHIOBOM KOMITAHUEH
CoilDRILLING Consultancy
paspaboTaHa MOJIE/Ib
PESTEL, koTOpast NpeajiaraeT
MIPUHUMATD U OIICHUBATh
CJIOKHOCTHU, OTMEYAEMBIC
HAa ITOJIUTHYECKOM,
TEXHOJIOIMYECKOM,
3IKOJIOTMYECKOM U IIPABOBOM

bbino npepcraBneHo
obopynoBaHue
npoussoacTea [pynnbl
dU[, npegHa3zHa4yeHHoe
ANS OCyLLEeCTBIEHNSA TaKMX
NPOrpPeccnBHbBIX TEXHONOMMM
HedTerasoBoro cepBuca,
Kak HanpasneHHoe
KONTIOOUMHroBoe

OypeHue, 3xeKTopHas
OYMCTKA CKBAXWH,
cenekTnBHasi obpabTka
MHOI03a00MHbIX CKaXXUH U
KMCNOTOCTPYMHOE BypeHue,
obopypoBaHue ans 4OCTaBKM
reousmyeckmx npubopos
B FOPM30HTaJsIbHble CTBOSbI
CKBa>XXMH C UCNOSIb30OBaHUNEM
MHKT, "HHOBALMOHHbBIN
BHYTPUCKBAXXUHHbIW
nHcTpymeHT ansa KPC.

He also presented equipment
produced by the FID Group,
that is designed to implement
advanced oil and gas services
such as directional coiled
tubing drilling, jet flushing of
wells, selective treatment of
multilateral wells and acid jet
drilling. Equipment for coiled
tubing delivery of logging
tolls into horizontal wellbores
and an innovative downhole
workover tool were presented
as well.
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Successfull overcoming of small
platform limitations to conduct CT
operations was described by
Steven Craig, Coiled Tubing Technical
Manager — Pressure Pumping
International, Baker Hughes.

Sand cleanout remains one of
the main CT applications in oil and
gas industry. However, the offshore
operations are more complex due to
limited platform space, lower injector
power and low reservoir pressure. The
presentation considered a complex
offshore scenario with limited space
and no room for a full CT fleet. The
encountered challenges were described
and solutions for the successful use of
coiled tubing were formulated.

Equipment

A significant part of the conference
was devoted to highly productive CT and
hydraulic fracturing equipment: the one
that is new to the market, and the one
that had already proven itself and had
been upgraded by manufacturers.

A number of presentations were made
by the FID Group, which unites Russian
and Belarusian enterprises — the leading
manufacturers of equipment for oil and
gas services in the EAEU.

Pavel Laktionov, Commercial
Director of FID Group made a strategic
presentation "FID Group - Yesterday,
Today, Tomorrow".

The FID Group is a group of Russian
and Belarusian oil and gas equipment
manufacturers with significant
engineering, technical and production
potential, allowing them to solve
complex problems at a modern
technical level. Thanks to the gained



YPOBHSIX, C LIEJIBIO ITepePOPMYIMPOBKU HX B
CTPATETHIO.
Bo BpeMsi pErecCUy ¥ OrPaHUYEHHBIX

(PMHAHCOBBIX PECYPCOB BHYTPUCKBAKMHHBIE | as o= (o)1) s = e=16)0)] =
BOCTpeboBaHHOM
TEXHONOTNEN.

PabOoThlL, HHTEIPUPOBAHHBIE C OIIEPALIUAMU
O OYPEHUIO U € oriepanusamu o I'PIT;
CITOCOGHBI TPEAJIOKUTE GOIBIITYIO
YCTOMUYHMBOCTD. KONTIOOMHTOBOE GypeHme
MOXKHO HCIIOJIb30BATh KaK 6ypEHHUE, HO BO
BpEMsI KPU3UCA EI'O MOKHO HCIIOIb30BATD
JJIs1 BHYTPUCKBAKMHHBIX paboT. OfHUM

U3 SKOHOMHYECKUX IPEUMYILIECTB
UHTEIDHPOBAHHOI'O UCIIOIb30BAHUS
KOJITIOOWHI'OBBIX YCTAHOBOK JIJI51
BHYTPUCKBA>KMHHBIX Pa6OT ABJISETCS
BO3MOKHOCTB HAPpaOOTKH KOMIUIEKCHOI'O Ha60pa

BblCOKOpPaCXOAHbI
[PM/MrPT

experience, FID Group has
become a leader in the production
and supply of equipment for:

» Hydraulic fracturing;

* Coiled tubing operations;

» Well cementing;

* Directional shaft and surface

High-flow hydraulic drilling.
fracturing/multi-stage
fracturing is becoming
an increasingly popular
technology.

The presentation included
a short historical background
of the FID group and the main
milestones of its development.
In particular, in 1998 a FID Group
"Coiled Tubing" project started
that resulted in the creation of
the first domestic coiled tubing unit. As a result of

PROSPECTS

HABBIKOB y II€PCOHAJIA, YTO AACT CCPBUCHBIM KOMITAHUAM
OINIPENIEIEHHYIO 9KOHOMHIO peCypcoB. HepTerazosbiil
CEPBUC CMOXKET CAENATh OTPAC/Ib BHOBb BEJTUKOM,
IIPUHAB MTHHOBAITMOHHBIC TCXHOJIOTUH U CTPATCINH UX

cooperation with service companies, the

FID Group specialists gained significant practical
experience and new knowledge, and thanks to the
competent formulation of TORs, they were able to

HCIIOJIBb30OBAHM .
006 yCrIenrHoM npeo0I€HUH OTPAHHICHU I
HEGOIBIINX IVIAT(MOPM IIPH KOITIOOHHIOBBIX

onepanuAX PacCKa3ajl TEXHUYECKIE MEHEKED IO
I'HKT, Pressure Pumping International, Baker Hughes,

Cmueen Kpetiz.
OYMCTKA OT IECKA OCTAETCA OJHOM N3 HanboJee

PACIPOCTPAHEHHBIX TEXHOJIOI NI IPUMEHEHUS THOKUX

HACOCHO-KOMITPECCOPHBIX TPy B HEPTEra30BOM
MNPOMBIIUIEHHOCTA. OFHAKO CI0KHOCTh MOPCKHUX

improve the coiled tubing equipment, bringing its
specifications to the world-class level.

The second most important activity of the
FID Group is the production of hydraulic fracturing
equipment. From 2004 to 2020 more than
160 pieces of equipment were manufactured and
introduced. Currently, FID Group successfully
produces hydraulic fracturing fleets. The company
manufactures several full hydraulic fracturing fleets
annually.

OINEPAIMIA BO3PACTACT U3-32 OTPAHUYCHHOTI'O
MNPOCTPAHCTBA HA Naay6e, MEHBIIEN MOITHOCTHU
MHXKEKTOPA ¥ HU3KOI'O IUIACTOBOTIO AABJIEHUA. B lokIaze
OBbLI PACCMOTPEH EJUHHUYHBINA CJIOKHBIM MOPCKON
CIIEHAPUN C OTPAHUYEHHBIMHU IPOCTPAHCTBEHHBIMU
BO3MOKHOCTAMH U OTCYTCTBHUEM MECTA JJI TIOJTHOTO
dnora 'HKT. Onmrcanbpl BOSHUKIIHAE TPOOJIEMEL,

U CPOPMYIHMPOBAHBI PEMIEHUA IS YCIIEMTHOT'O

In-house control system was created.

The software to control hydraulic fracturing
processes is registered with the National Center for
Intellectual Property.

It is planned to use the full capacity of the
production site on the territory of the Russian
Federation. In the first quarter of 2021 the first CT
installation will be manufactured at the production

ncnonb3osanua FHKT. site in the Smolensk Region with confirmation
of industrial production in the territory of the
O6opyp,osa Hue Russian Federation in accordance with the Decree

of the Government of the Russian Federation No.
719 dated July 17, 2015. The FID Group intends to
produce a complete hydraulic fracturing fleet and a
complete CT fleet in the Russian Federation. Plans
for the near future are to localize the production of
equipment for high-volume hydraulic fracturing,
The manufacturing enterprise of the FID Group

BBICOKOIPOAYKTUBHOMY OOOPYJOBAHUIO JIJIS
ocymectiaeHus TexHonoruit THKT u I'PIT, Kak TOJIBKO
BBIBOIMMOMY Hd PBIHOK, TdK 1 YCOBCPIIICHCTBOBAHHOMY,
y2KE MPEKPACHO CeO 3aPEKOMEHIOBABIIIEMY, ObLIIA
MHOCBAIIEHA 3HAYUTENBHASA YACTh IIPOIPAMMBI
KOH(PEPEHIUU.

Pap noknanos nipeacrasuiia I'pymnma OH/,
OOBEJUHAIONAS POCCUNCKIE U
O€EJIOPYCCKUE NPENNIPUATHS — BEAYIIIUE
MIPOU3BOAUTEIN OOOPYAOBAHUA /I
He@TEra3oBoro cepsuca B EAOC.

KoMmMepuecKu AUPEKTOP KOMIIAHUU
TlasenJlaxmuoHoe BbICTYIIUIL CO
CTPATETHYECKUM JOKIaZoM «['pynma
®U/ - BYEepa, CETOIH, 3ABTPA>.

I'pyna ®U/I — 310 rpymnma
POCCHUICKUX U 6ETOPYCCKUX
NpeANPUATUNA — U3TOTOBUTEIEH
HEPTEra30BOTO OOOPYIOBAHUS,
061ATAOITNX 3HAYNTEIbHBIM
MHXCHCPHO-TCXHUYCCKHUM 1
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IIPOU3BOACTBCHHBIM ITOTCHIINAJIOM, ITO3BOJIAIONIMIM
pELIATh CJIOKHBIE 344A4U HA COBPEMEHHOM TEXHUYECKOM
ypoBHe. biarogapsa HakOIieHHOMY OnbITy I'pyrina G/
crana Ha Trepputopuu EADC tuiepoM B IPOU3BOJCTBE U
MOCTAaBKE OOOPYAOBAHUS JIJIS:

* 'UJIPABJIMYECKOI'O PA3PhIBA

is included in the List of Manufacturers of Industrial

Products on the Territory of the Russian Federation.
Comprehensive coiled tubing approach

was covered by Sergey Sergienya, Chief Designer

MEOTPASMA MPOLQAK - FALLM JARATIWEH - « IHAEDEWIE TOWKH HA KAFTE 34 2070 ¢

IIACTa;

* KOJITIOOMHI'OBBIX
TEXHOJIOTUU;

* [IEMEHTHUPOBAHUSA CKBA’KUH;

* HAIIPABJIEHHOI'O MAXTHOIO U
MOBEPXHOCTHOI'O OYPEHUSL.

JOKIa/1 BKIIIOYAI KDATKUNA
3KCKYPC B UCTOPUIO ['pyIInbl
O®U /] 1 OCHOBHBIE BEXU €€
passutus. B yactHOCTH, B 1998
IrOAy CTAPTOBAJI IPOEKT ['pyHIIbl
ON]I «KONTIOOUHT», PE3YABTATOM
KOTOPOT'O IBUJIOCH CO3JJAHUE
MEPBOM KOJITIOOMHI'OBOH YCTAHOBKU OTEYECTBEHHOI'O
MPOU3BOACTBA. B pe3ynbpraTe COTPYAHUYIECTBA C
CEPBUCHBIMU KOMITAHUAMHU CHENTUATHACTDI ['PYIIIIBI
OH/I 1OIy4YUIu 3HAYUTEIbHBIA IPAKTUYECKUM OIBIT
Y HOBBIE 3HAHMUA, 4 OJIATOAAPA TPAMOTHOI IOCTAHOBKE
TEXHUYECKUX 33/TAHUU CMOITIH YCOBEPIIEHCTBOBATD
KOJTIOOMHTOBOE OO0PYIOBAHUE, TOBE/ISI ETO
XAPAKTEPUCTUKH JJO MUPOBOT'O YPOBHHL.

Bropoe BaxkHENIIEE HATPABIEHUE JIEATEIbHOCTHA
I'pynmer ®H]I — co3fpaHue U MPOU3BOACTBO OOOPYAOBAHUA
Juts1 TPIT. C 2004 no 2020 roj U3BroTOBJIECHO U BHEIPEHO
6omee 160 exunHul TeXHUKH. B HacTOstiee Bpemst pyrima
OH /I yCIIEmHO OCYIIECTBIIAET CEPUUHBIN BBITYCK (PJIOTOB
['PT1, m3roTaBanBast HECKOJIBKO MOJTHOKOMIIIEKTHBIX
¢nortos I'PIT exerogHo.

Cospgana CO6CTBEHHAA CUCTEMA YIIPABJIEHHA.

1O cO6CTBEHHOI PA3PAOOTKHU LI YIIPABICHUA
nporeccoM nnposeaenus I'PIT 3aperucTrpupoBaHo
B HarimOHa/IbHOM LIEHTPE UHTEIEKTYAIbHOM
COOCTBEHHOCTH.

3arIaHMPOBAHA ITOJTHOLIEHHAA 3T PDy3Ka
NPOU3BOACTBEHHOM IUIOIIAKH HA TEPPUTOPHUH
Poccurickon @egepanuu. B niepsoM kBaprane 2021 roga
H4 IIPOU3BOJCTBEHHOI ILJIOAKE B CMOJIEHCKOM
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MEETING

ATNOVOTEL

of Advanced Technologies Department and
Yuri Belugin, Deputy Director for Sales and Product
Marketing, Novinka (FID Group).

The FID Group sees its main task in the integrated
supply of the entire range of modern oil and gas
service equipment for well intervention from one
source with a guarantee of full interaction and
support during the warranty and post-warranty
periods. The integrated supply of coiled tubing
equipment includes: CT unit, nitrogen unit,
pumping unit, all of which are connected to the
coiled tubing fleet control system, as well as BOP,
wellhead equipment, injector, downhole tools, flaw
detector.

The supplied equipment meets consumer needs
to the maximum extent due to standard elements
(chassis, operatort's cabin, coiled tubing spool,
injector, pulling capacity of the injector is 12—45 tons,
blowout preventer, wellhead pressure 70 MPa,
wellhead connection 80—100 mm). Coiled tubing
units are fit for the tubulars of the following
diameters: 38.1 mm, 44.45 mm, 50.8 mm, 60.3 mm.

The speaker described in detail the CT
installation on single chassis, a CT unit that meets
the rules for the carriage of goods on public
roads, a CT unit designed for 50.8 mm tube,
modular type CT unit and other equipment
included in the coiled tubing fleet. He also
presented equipment produced by the FID
Group, that is designed to implement advanced
oil and gas services such as directional coiled
tubing drilling, jet flushing of wells, selective
treatment of multilateral wells and acid jet
drilling. Equipment for coiled tubing delivery
of logging tolls into horizontal wellbores and
an innovative downhole workover tool were
presented as well.

Roman Shcherbin, Chief Designer,

FID Group, presented FID Group
solutions for high-flow fracturing.

High-flow hydraulic fracturing/multi-stage
fracturing is becoming an increasingly popular
technology, which is characterized by:



0671aCTH OYZIET U3TOTOBJIEHA ITIEPBAA YCTAHOBKA
HEINPEPBIBHON TPYOBI C NOATBEPKICHUEM IPOU3BOJCTBA
IIPOMBIIIEHHOM IIPOAYKLIIUH HA TeppuTOopun PO B
COOTBETCTBHHU C HOCTAHOBJIEHUEM [IpaBUTENIBCTBA
Poccurickon ®enepanuu ot 17.07.2015 Ne 719,

I'pynma @M/l HaMepeHa BBITYCTUTD HA TeEppUTOpUN PO
THOJTHOKOMILIEKTHBIN (10T I'PTT 11 MOTHOKOMIIIEKTHBIH
(ot 'HKT. B 6nmxanmeil nepcrnekTuBe — O60PYAOBAHUE
JUJ1s1 BBICOKOpacxogHoro I'PIT.

IIpoussoacreeHHOE npeanpudTue I'pymmsl U]
BHECEHO B [lepedeHb IPOU3BOAUTEIEN IIPOMBIIIICHHON
OPOAYKIINU, IPOU3BENEHHON HA TEPPUTOPUN
Poccunrickor egepanyn.

KomrmurekcHbri moaxon k THKT
I'pynnbsr U/ ocseTunu Cepeeii Cepzuers,
IVIABHBII KOHCTPYKTOP YIIPABJICHUSA
NEPCIEKTUBHBIX TEXHOJIOTUM KOMITAHUU,

U IOpuii Bejryzur, 3aMECTUTEIIb JUPEKTOPA 10
MapKeTUHI'y ¥ npogaxaM C3A0 «HoBUHKa».

CBoI0 171aBHYIO 3a4a4y ['pynina Ol BUaAnT B
KOMIUIEKCHOM ITIOCTABKE BCEH HOMEHKJIATYPBI
COBPEMEHHOT'O OO60PYIOBAHU S HEPTETA30BOIO
CEPBUCA JJ1 BHYTPHUCKBAXKMHHBIX PA60OT U3 OTHUX
DPYK C I'apaHTUEN ITIOJTHOT'O B3aMMOJEUCTBUA U
COIIPOBOX/IEHUA KAK B FAPAHTHUITHBIN, TAK U B
NOCTTAPAHTUNHBIN IIEPHUOJ SKCIUIYATALUHN.

B komIuiekcHy1o moctaBky ooopynosanus FHKT
BKJIIOYEHBL: YCTAHOBKA HENIPEPBIBHO TPYOBI,
YCTAaHOBKA 430THAS, yCTAHOBKA HACOCHA,
06'bEJUHEHHBIE CUCTEMOU YIIPABIEHUA

¢pnorom I'HKT, a TakKe MPOTUBOBBIOPOCOBOE
060PYJOBAHUE, yCTHEBOE OCHOBAHUE, MEXAHU3M ITOJAYN
TPyObl, BHYTPUCKBAKMHHBIN HHCTPYMEHT, 1€(PEKTOCKOIL

INocTrasnsseMoe 060PyJOBAHUE MAKCUMAJIBHO
YAOBJIETBOPSIET NOTPEOHOCTH TOTPEOUTENS 3A CUET
CTAHJAPTHBIX 3JIEMEHTOB (IIACCU, KAOMHA OIIEPATOPA, Y3€JI
HamoTku 'HKT, MexaHU3M NO/1a4U TPYOBI, TATOBOE YCUIIHE
UHKEKTOPA 12—45 T, HPOTUBOBBIOPOCOBOE OOOPYAOBAHIE,
ycTheBOE AaByenue 70 Mia, ycrbeBor nogxoz 80—100 mm).
VYceranosku THKT cniocOGHBI paboTaTh C TPYOOH
auameTpoM 38,1 MM, 44,45 MM,
50,8 MM, 60,3 MM.

BpLiy nogpobHO
OXAPAKTEPHU30OBAHBI YCTAHOBKA
HENPEPBIBHON TPYOBI HA OZTHOM
IIACCH, KOMIUIEKC HETPEPBIBHOMN
TPYOBl, COOTBETCTBYIOIINHI
MPABHJIAM IIEPEBO3KU I'PY30B I10
JJOpOraM O6IIEro NOJIb30BAHUS,
KOMIIJIEKC HENTPEPBIBHOU TPYOBI
Ju1s1 pa6oTsl ¢ THKT nuameTpom
50,8 MM U 60JI€€, YCTAHOBKA
HEIPEPBIBHOM TPYOBI HIIOUHOTO
UCIIOJIHEHUA U IPYTOE

* High injection rate starting from 10 m?3/min;

* Asignificant number of equipment required
(both main and auxiliary);

* Large volumes of injection (over 500 m? of fluid)
of low-viscosity hydraulic fracturing fluid with
lower proppant concentrations;

* Asignificant duration of a job (taking into account
the time of the operation and the time of equipment
mobilization, piping, filling, heating, etc.)

FID Group manufactures a full range of high-
flow hydraulic fracturing equipment. The layouts

7p)
o
Q
=
Ay
S
e
ny

of standard and special equipment of the hydraulic
fracturing fleet for high-flow operations were
presented, as well as the types of equipment
designed for high-flow hydraulic fracturing were
described in detail.

Sergei Atrushkevich, Chief Designer — First Deputy
Director, Novinka (FID Group) spoke about coiled
tubing condition monitoring, expansion of
the capabilities of the DT2 flaw detector.

Two years ago, within the framework of the
19-th Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference the DT1
flaw detector, manufactured by Novinka,
was presented for the first time. At present,
the enterprise is already producing the next,
improved DT2 model. This new model of the
device incorporates the results of long-term
operational tests and new developments of
Novinka’s engineering bureau.

In particular, the company expanded the
range of coiled tubing which can be tested with
a single measuring unit by using readjustment
kits. This is coiled tubing with a diameter of

B 06o3prmom
Oyaywem aedekTockon
HKT ctaHeT ogHUM

U3 3/IeMEeHTOB
KOMIMNEeKCHOW

CUCTEMbI yNpaBneHns

n 6esonacHoCTH
KONTIOOMHIroBOro
KOMMNeKca.

In the foreseeable
future the coiled

060py/I0BAHUE, BXO/IAIICE B
coctas ¢siora 'HKT. Bel1o
MIPEACTABIEHO OOOPYIOBAHHE
NPOU3BOACTBA I'pyIIIibl

DU/, npejHa3HAYEHHOE

JUIS OCYIIECTBJIEHUA TAKUX
IIPOI'PECCUBHBIX TEXHOJIOT U
HePTEra30BOIo CEPBUCA,

tubing flaw detector
will become one of
the elements of the
integrated control and
safety system of the
coiled tubing fleet.

31.75 mm to 50.8 mm. In addition, the design

of the flaw detector was revised in terms of

simplifying the process of readjusting it from one

standard size of coiled tubing to another one.
The results of a number of investigations

and experimental work carried out by the

specialists of Novinka made it possible to

increase the measurement accuracy by 10-15%
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KAaK HaIIPaBJICHHOE
KOJITIOOMHT'OBOE
OypEeHUE, 35KEKTOPHAS
OUYMCTKA CKBAXKUH,
CENEKTUBHAS OOpPa0OTKA
MHOT'03200MHBIX CKAKUH
U KUCJIOTOCTPYHHOE
OypeHue, O00OPyAOBAHUE
JULS TOCTABKH
reo(pU3nIECKUX IPUOOPOB
B TOPHU30HTAJIBHBIE
CTBOJIBI CKBAKHMH C
ucrionb3oBanuem 'HKT,
HWHHOBAIIMOHHBIN
BHYTPUCKBAKMHHDBIN MHCTPYMEHT 1151 KPC.

Pemrenua I'pynnsl ®U/I A1 BBICOKOPACXOAHOT'O
T'PII npencTaBuil ITIABHBIN KOHCTPYKTOP KOMITAHUH
Poman Illepburn.

Beicokopacxoausiri 'PIT/MTPIT cTaHOBUTCA BCe 6oyee
BOCTPEO6OBAHHOI TEXHOJIOTUEN, KOTOPAA XaPAKTEPUIYETCS:

* BBICOKUM TEMIIOM 3aKa4KHU OT 10 M?/MUH;

* 3HAYUTEIBbHBIM KOJTMYECTBOM OOOPYIOBAHHU S
(KaK OCHOBHBIM, TAK U BCIIOMOI'ATE€/IbHBIM);

* OOJIBIIMMH OOBEMAMH 3aKA4KHU (CBbImIE 500 M?
JKUJIKOCTH) HU3KOBA3KOU XKUIKOCTH ['PI1 ¢ MmeHee
BBICOKMMM KOHIIECHTPALUSAMU NPOIIIAHTA,

* 3HAYUTEIBHON NPOJO/IKUTEIBHOCTBIO PA0OT
(C y4eToM BPpEMEHU IIPOBEACHUS OllEPALIUU U BDEMEHU
PACCTAaHOBKU OOOPYIOBAHUS, OOBA3KH, 3ATAPKU,
IOAOI'PEBA U T. IL).

I'pynna ®H1/] npoU3BOAUT HOJHBIA CIEKTP OOOPYAOBAHUSA
JU1s1 BBICOKOpacxoaHOTo I'PIT. Bpiy mpecTaBIeHbl
CXEMBI PACIOJIOKEHUSA CTAHAAPTHOI'O U CIIELIMAIBHOI'O
o60pynoBanud (prota I'PIT Ipy BBICOKOPACXOAHBIX
ONEPALUAX, 4 TAKIKE NOJPOOHO OXAPAKTEPU3OBAHBI BU/IbI
060PYNOBAHUA, TPEAHAZHAYEHHOI'O 151 IPOU3BOJCTBA
BbICOKOpacxogHoro I'PIT.

O xkoHTpOJsIEe cocToaHusAa THKT u pacminpeHun
BO3MO KHOCTEH gedekrockorna T2 paccKkasas IMaBHbIN
KOHCTPYKTOP — IEPBBIN 3aMECTUTEID JUPEKTOPA
C3AO «Hosunka» (I'pynma ®U) Cepezeii Ampyuirxesu.

JIBa roga Ha3aJ, B paMKax 19-11 KOH(pEPEHITUU
«KonTio6nHroBsble TeXHONOruY, I'PI1, BHYy TPUCKBA>KUHHBIE

Securing CT with lifting belts
before cutting

Installing hydraulic cutter on VS

Pressurizing hydraulic cutter with
hydraulic hand pump

Cutting VS

in comparison with DT1 flaw detector.

Significant progress has also been made in the
field of special software for the flaw detector. In
particular, it became possible to integrate data
between the flaw detector and the monitoring
and recording system (MRS) of the coiled tubing
unit. Thus, data on coiled tubing ovality and wall
thickness, measured by a flaw detector, can be
transmitted to the MRS, where they are used to
calculate the CT load diagram, which, in turn,
makes it possible to operate coiled tubing with
minimal risks and in optimal conditions. At the
same time MRS data on the coiled tubing's running
depth can be exported to a flaw detector, which
will allow for more accurate determination of
defects location (coordinates) along the length of
the tubing, detection of such defects in a timely
manner and their removal, if necessary, with the
minimum possible losses for the tubular. The flaw
detector's software has been improved in a number
of other parameters as well.

Over the past year, Novinka has gained
significant experience in processing data obtained
during coiled tubing flaw detection. Based on this
experience the software was modified, which
allows an operator to make preliminary assessment
of defects grouping them into the following
categories: small-sized loss of metal such as a cavity
or crack; small fragment of ferromagnetic material

PabOoTEI», OBLI BIEPBBIE IPEACTABIEH JE(PEKTOCKOIT
OT1 npoussogcrea C3AO «HoBuHKa». B HacTOsIIECE
BPEMS IPEANPUATHE IIPOU3BOUT YKE CIIEAYIONIYIO,

adhered to the tube wall from the inside and
outside; tear marks on the outer surface of the tube.
Novinka intends to continue improving its flaw

YCOBEPIIEHCTBOBAHHYIO MOJIENb — Jie(peKTocKon JIT2.
DTa HOBas MOJEJIb IPUOOPA BOOPAIA B CEOSA PE3YIBTATEI
JUIMTEJIbHBIX 9KCILTYaTAIMOHHBIX
WCITBITAHUI O60PYJOBAHUA U HOBBIX
HAPa6OTOK MHKEHEPHBIX CITYKO

C3AO «HOBMHK>.

B uactHOCTH, OBLIA pacIIpPEHA
HoMeHKnatypa 'HKT, KoTopble MOTYT OBITh
npoAedEKTOBAHBI OHUM U3MEPUTEIbHBIM
OJIOKOM C Y4ETOM KOMILJIEKTOB JIJIS
nepeHaaaaxku. Oto 'HKT puameTpom ot
31,75 MM J0 50,8 mm. Kpome Toro, ObL12a
NPOU3BEJEHA JOPAOOTKA KOHCTPYKLIMUA
J1e(PEKTOCOKOIIA B YACTH YIIPOILIEHUSA PA6OT
IIPH [IEPEHAIA/IKE €I'O C OJHOI'O TUIIOPa3Mepa
koHTposmpyemblXx THKT Ha npyrort

detector. Improvements will mainly be aimed at
developing software to simplify the processing and

Mpemuym Mopr kak 6azoBan TexHONOTHA ANA
| ahextueHOA paspaboTki Yenakosckoro
MecTopowaeHna — onkiT THKT u PN WniomBepue

L 4

W Mesunmice . Crecapss 000 o500 edenmontaces
W Menewom, A Copromn. @ Pyoaeon, E Mycen slliscubepans
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Tunopasmep I'HKT.

Pe3ynbraTsl pAfa IPOBEIEHHBIX
cneruaauctamMu C3A0 «<HoBHUHKA»
UCCJIEJOBAHUN U 9KCTIEPUMEHTAIBHBIX
padoT 1o3BoMIN Ha 10—15% MOBBICUTH
TOYHOCTD U3MEPAEMBIX ITAPAMETPOB
0 CPABHEHHIO C TOYHOCTHBIMH
nmapamerpamu jepexkrockorna JT1.

CyHeCTBEHHBIN IPOIPECC JOCTUTHYT
TAKXKE B C(pepe CNENNATBLHOTO
MPOrPAMMHOIO OOECTIEYEHUA
JAedEKTOCKOMA. B 4aCTHOCTH, TOABUIIACH
BO3MOKHOCTb B3AUMHOU UHTETPALIUN
JAHHBIX MEXIY JePEKTOCKOIIOM 1
CHUCTEMOH KOHTPOJIBHO-PETUCTPUPYIONICH
(CKP) KOJITIOOMHTIOBOY YCTAHOBKH.

Taxk, JaHHBIE IO OBAJIBHOCTH U

TonmuHe creHku 'HKT, 3amepsieMbie
J1e(PEKTOCKOIIOM, MOT'YT ITEPE/1ABATHCS

B CKP, r1€ MCIIO/Ib3YIOTCS IS PACYETa
Harpy3oyHo! guarpaMmmel THKT, yTo, B
CBOIO OYEPE/Ib, TO3BOJISIET IIPOU3BO/IUTH
pa6otel c THKT ¢ MUHUMAJIBHBIMU
PHUCKAMU U B ONITHMAJIBHBIX PEXUMAX.
OIHOBPEMEHHO JIAHHBIE [0 ITTyOHHE CITyCKA
I'HKT ¢ CKP MOryT ObITh 3KCIOPTHPOBAHEI
B J1Ie(PEKTOCKOIT, YTO MO3BOJIUT OOJIEE TOYHO
ONPEAEIATD KOOPAUHATEI PACIIONIOXKECHUSA
JgedexTos no piuHe THKT, CBOeBpEMEHHO U
TOYHO UX BBIABJIATH U IPH HEOOXOIUMOCTU
YAANATh C MUHHMAJIbHO BO3MOXKHBIMU
norepsamu 411 THKT. IIporpaMmMHOe
obecreyeHue 1eEKTOCKONa ObLIO
YCOBEPIIEHCTBOBAHO U IO PAAY APYTUX
apaMeTPOB.

3a nnocneaaunt rog C3A0 «<HOBUHKA»

FIDMASH NOV -
MyJbTUHaNpPaBieHHas
BbICOKOTEXHOJIOMMYHan
KOMMaHus, KoTopas
Npou3BOANT

NOSHbIV CNEeKTP
HedTecepBUCHOIO

obopynoBaHus.

FIDMASH NOV is a
multi-directional high-
tech company that
manufactures a full
range of oilfield service
equipment.

analysis of information obtained
during CT flaw inspection. In
addition, it is planned that in the
foreseeable future the coiled tubing
flaw detector will become one

of the elements of the integrated
control and safety system of the
coiled tubing fleet.

Presentation titled "FIDMASH
NOV. Technology and
Development" was made by
Viktor Yerchenko, Head of Sales
and Product Marketing, FIDMASH.
The speaker drew the audience's
attention to the fact that the
FIDMASH brand, which primarily
evokes associations with coiled

HAKOILJICH 3HAYUTEBHBII OIBIT PA6OTEI
C p€e3yIbTATAMH OJTYYEHHBIX IPU
nedexrockonuu 'HKT gaHHBIX, C y9ETOM KOTOPBIX OBLIO
JIOPabOTAHO IPOIPAMMHOE OOECIIEYEHUE, TO3BOJIAIONIEE
ONEPATOPY IPOU3BOAUTD IPEABAPUTEIBHYIO OLICHKY
J1e(PEKTOB MO MOKA3aHUAM JE(PEKTOCKOINA, UCXO/ U3
pasfeneHns UX Ha YCIIOBHBIE KATETOPUU: MAJIOPA3MEPHAS
HOTEPS METAJIA TUIA KABEPHBI UJIN TPEIIUHBL,
MaJIOPa3MEPHBIN (PPArMEHT (PEPPOMATHUTHOI'O
MaTepHUaJIa, IPUJINIIIINHI K CTEHKE TPYObI U3HYTPU U
CHApYXKY; 32JUP HA HAPY>KHOH MIOBEPXHOCTU TPYOBL

C3AO «HOoBMHKAa» HAMEPEHO IIPOAOJLKATD
COBEPIIEHCTBOBATH Je(PEKTOCKOIL. OCHOBHOU BEKTOP
OyZET HAIIPABJIEH HA PA3BUTHUE IPOTPAMMHOTO
obecrneyeHus 15 yIPOLEHNU A OOPAOOTKH U AaHAJIN3A
MOJIY4EHHOM B peaynbrare gepexkranuu THKT
nHpopmanuu. KpoMe 3Toro, nimaHupyeTcs, 4TO B
ob603pumoM byaymeM gedexkrockorn THKT craneT ogHuM
U3 3JIEMEHTOB KOMIUIEKCHOM CUCTEMBI YIIPABICHUA U
6€30MaCHOCTH KOJNTIOOMHTOBOI'O KOMILJIEKCA.

C poxknagom «<FIDMASH NOV. TeXHOJIOTHH K’
pasBUTHE> BLICTYIWI Buxmop Epuenxo, Ha4aabHUK
YIPAaBIEHU NPOAAXK U TPOABHKEHUSA ITPOAYKIIUN
KOMIIAHUH.

JoKnaguuk 06paTh BHUMAaHUE AyJUTOPHUU
HA TO, 4TO 6pen « P AMAIII», KOTOPBINA IPpEXE

tubing, should be considered
much broader, since FIDMASH
NOV is a multi-directional high-tech company
that manufactures a full range of oilfield service
equipment (coiled tubing equipment, nitrogen
units, pumping units, cementing units, hydraulic
fracturing equipment, monitoring and recording
systems, remote access and control).

In the main direction, the company moves with
the times and meets state-of-the-art requirements
of the coiled tubing market. The design bureau of
the enterprise is developing and improving CT
units that are most in demand with consumers.
These are standard MK30 coiled tubing units of
various modifications. A new development that
will soon be presented is the MK30T-80 unit on the
TATRA 10x10 (Euro-5) chassis with a spool capacity
of up to 6000 meters of 44.45-mm coiled tubing.
MK30T-50 unit on the MZKT chassis with a spool
capacity of up to 5500 meters of 44.45-mm coiled
tubing, capable of servicing wells with horizontal
sections up to 2000 meters long and more, is also
seen as very popular. The heavy-duty MK40 units
with high-capacity injectors based on the IVECO
chassis designed for large diameter coiled tubing
have also been developed and produced by the
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BCETO BBI3BIBACT ACCOLTUAITNH
C KOJITIOOMHI'OM, CJIEIYET
paccMaTpuBaTh 3HAYUTEIBHO
mupe, 1ockonbky FIDMASH
NOV — MyJIbTUHANIIPABJICHHAS

BBICOKOTEXHOJIOTHYHAA KOMITAHW I,

KOTOpPAs1 IPOU3BOAUT IOTHBIH
CIIEKTP HE(PTECEPBUCHOI'O

060pyA0BAHUS (KOITIOOMHI'OBOE

06OpYAOBAHUE, A30THBIC

YCTAHOBKH, HAICOCHBIC YCTAHOBKH,

TEMCHTUPOBOYHBIC YCTAHOBKH,

obopyaosanue A I'PIT, cucTeMel
KOHTPOJIA U PETUCTPALIUH, CEPBUC
YAAJIEHHOI'O JOCTYIA U KOHTPOJIA).

ITo OCHOBHOMY HaIIPABJIEHUIO
KOMIIAHUS IBHUKETCS B HOT'Y
CO BPEMEHEM M COOTBETCTBYET
COBPEMEHHBIM TPEOOBAHUAM

PBIHKA ITPON3BOACTBA KOJITIOOWHTA.

KoHCcTpyKTOpCKOE 610pO

Mo pe3ynsratam
CpaBHUTENbHOIO
aHanm3a B pa3paboTky
Obin NpUHAT
rMApPaBNUYEeCcKmin
TpaKTop Kak Hanbonee
YHUBEPCasbHbIN

M NO3BONAOLMIN
BbIMONHATL Oonbluee
KONM4YeCTBO ornepauun,
a Tak>Xe AOHOCUTb
Oonbluyto Harpy3Ky Ha
3abon.

Based on a comparative
analysis, specialists
decided to develop

a hydraulic tractor as
the most versatile and

company. Coiled tubing units can be
placed both on a single chassis, and on a
chassis and a semi-trailer.

The speaker made a review of the
equipment manufactured by the
enterprise (nitrogen, injection, cementing
one). A significant part of the presentation
was devoted to hydraulic fracturing
equipment, the full range of which is
produced by FIDMASH. The final part of
the of the presentation was devoted to the
automated electronic control systems and
the Fidmash-Online service.

The process of development
of a downhole hydraulic tractor
was covered by Oleg Voin, Head of the
Engineering and Technical Center, FracJet-
Volga. The increase in the number of
horizontal wells and larger diameters of
applied coiled tubing pose new challenges
for the ailfield service companies; one of

NPENPUATHS BEJET Pa3paboOTKH

U IOPAOOTKU YCTAHOBOK, KOTOPBIE
Haub0s1e€e BOCTPEOOBAHDI
NOTPEOUTENAMU. DTO CTAHIAPTHHIE
ycranoBku 'HKT MK30 pasHbIx
Moaudukanni. Hosast pa3paboTka,
KOTOpPasi BCKOpE 6yIET IPEACTABJICHA,
— ycranoBka MK30T-80 Ha

maccu TATRA 10x10 (Espo-5)

C EMKOCTBIO Y312 HAMOTKH /10 6000 M
I'T pnamerpom 44,45 mm. Taxoxe
BECbM4 BOCTPEOOBAHHON BUUTCS
ycTaHoBKa MK30T-50 Ha maccu
M3KT ¢ EMKOCTBIO Y3714 HAMOTKHU

710 5500 M I'T guameTpom 44,45 MM,
CIIOCOBHASI OOCTYKHUBATb CKBAXKHMHBI
C TOpU30HTAMH 10 2000 M 1

6oiee. Pa3pabOTaHbI U BBITYIIEHbBI
YCTAaHOBKH TsXKEJIOIO Kiacca MK40

C MHIKEKTOPAMU HOBBIIIEHHBIX
TATOBBIX YCUJINH HA 6a3€ IACCU
IVECO, npegHa3Ha4Y€HHDIE 114
pa6ot ¢ THKT 60abIUX JUAMETPOB.
KonTioOMHTOBbIE YCTAHOBKH MOT'YT
pa3MeImaTbCA KaK Ha OJHOM IIIACCH,
TAK Y HA IIACCH U MIOJIYIIPULIETIE.

BbL1 caienad 0630p
060PYIOBAHUS, BBIITYCKAEMOI'O IPEAIIPUATHEM (A30THOTO,
HATI'HETATEJIbHOI'O, LEMEHTUPOBOYHOI'O). 3HAYUTE/IbHASA
YaCTb JOKJIA/a ObLIA TOCBAIIEHA OOOPYNOBAHHIO /I
I'PIT, HOJIHBINA CIIEKTP KOTOPOI'O BblycKaeT « DU IIMAIII>.
3aKIIOYNTENBHASA 94ACTh JOKIaAa ObLIA MOCBAIEHA
ABTOMATU3UPOBAHHBIM JIEKTPOHHBIM CUCTEMAM
ynpasJjieHuA U cepucy «Pugman-OHIanH».

O pa3paboTKe CKBA’KHHHOI'O T'HIPABIHIECKOI'O
TPAKTOPA PACCKA3AJ PYKOBOAUTENb HHXKEHEPHO-
TeXHNYECKOro ueHTpa OO0 «Ppak/xer-Bonra»

Ozez Bour. POCT KOMYECTBA TOPU30OHTAIBHBIX CKBAXKUH,
YBEIUYEHHUE JUaMETPa UCnonb3yeMblX THKT cTasut
nepez HeTEra30BbIM CEPBUCOM HOBBIE 33/1a491, OTHUM U3
KJIIOYEHN KOTOPBIX ABJIAETCA CKBAKMHHBIN TPAKTOP.

the keys to addressing such challenges is a
downbhole tractor.

FracJet-Volga specialists analyzed all
the tractors available on the market
(electric with hydraulic drive, hydraulic,
electric with mechanical drive). Based
on a comparative analysis, specialists

allowing to perform

a greater number of
operations as well as
transmitting larger load
to the bottomhole.

decided to develop a hydraulic tractor as the most
versatile and allowing to perform a greater number
of operations compared to other tractors, as well as
transmitting larger load to the bottomhole.

The tractor has been developed from scratch. At
the moment, the company has completed the first
stage of development.

According to the calculations, the pulling force of
the hydraulic tractor will depend on the pressure
that is created in the CT. The equipment is designed
for pressures up to 350 atm., respectively, pulling
force up to 5.5 tons can be created. The force is
regulated by chokes, as well as supply of the fluid
that is delivered to the bottomhole zone.
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D
I
O
CrienmnaymcTel KoMnanuu «Ppak/lxer-Bosra» Hydraulic well tractors are especially effective for E
NPOAHATIU3NPOBAJIN BCE TPAKTOPA, IIPEACTABICHHbIC HA the following works: N
PBIHKE (AJIEKTPUUECKUH C TUAPABINYECKUM IIPUBOZIOM, 1. Long horizontal well flushing; O
TUPABIMYECKUH, SJIEKTPUYECKUI C MEXAHUYECKHUM 2.Milling of hydraulic fracturing ports. g
npuBoAOM). ITo pe3ysibTaTaM CPABHUTEIBHOI'O AHAJIN3A B 3.Carrying out acid treatments.
Pa3paboTKy ObLI IPUHSAT I'U/IPABINYECKUI TPAKTOP KaK 4.0Opening and closing sliding frac ports or valves.
Hanb0JIe€ YHUBEPCAIBHBIN 1 TO3BOJISIONTUH BBITIOTHSTD The tractor can transmit significant forces
6OJIBIIEE KOJTUYECTBO ONEPAITUH ITO CPABHEHUIO C downward to open or close ports.
JPYTUMHU TPAKTOPAMH, 4 TAKKE JJOHOCUTD OOJIBIIYIO Specialized wellhead equipment for
HATPy3Ky Ha 3200H. hydraulic fracturing, multistage fracturing
TpakTop pa3zpadbaTeIBACTCs C YUCTOr'O IUCTA. Ha faHHBII and coiled tubing was presented by Artyom
MOMEHT 3AKOHYEH IIEPBBIM 3TAIL. Andryushchenko, Deputy Director General, PC
CoracHoO pacyeTaMm, TArOBOE YCUIINE TUPABIUYECKOIO ANECO. He demonstrated the following equipment:
TPAKTOPA 6yJIET 3aBUCETD OT TOI'O IABJIEHUA, KOTOPOE hydraulic fracturing gate valve for 700 and 1050 bar,
cozpaercsa B 'HKT. O60pynoBaHNE PACCYUTAHO HA 180/100x105 K2 multistage fracturing fittings,
JaBieHwue 10 350 aT™M, COOTBETCTBEHHO, MOKET OBITH crossheads and separating heads for fracking

CO3/IaHO TATOBOE YCHJIHE JIO 5,5 T. YCHIne
PETYINPYETCS C IOMOIIBIO MITYIIEPOB-
JIpOCCEEN, KaK U NMoJja4ua JKUJKOCTH,
KOTOpPas 6y/IeT HPUXOJUTD HA 3200.
Oco60 3PPHEKTUBHO IPUMEHEHUE
I'UJIPABINYECKUX CKBAKMHHBIX
TPAKTOPOB /151 CJIEAYIOMIUX PAOOT:
1. TIpOMBIBKA IPOTSAKEHHBIX
T'OPHU30HTAIBHBIX CKBAKHH;
2.®peseposanue nopTos I'PIT;
3. IIpOBEJEHNE KUCIOTHBIX OOPA6OTOK;
4. OTKPBITHE 1 3aKPBITHUE CABUXHBIX
nopToB I'PIT unu ki1anaHoB. TpakTop
MOXET ITEPEIATH 3HAYUTCITbHbBIC
YCHJIVSI BHU3 JUISI OTKPBITUS WIH
3aKPBITHS TIOPTOB.
CriennaJTH3HPOBAHHOE YCThEBOE
oo6opymoBanwue ays I'PII, MTPII
koaTro6mHra or OOO ITK «AHEKO»
PEACTABUTAPMEM AHOPIOUeHIO.

BBUIO TPOAEMOHCTPUPOBAHO CJIEAYIONIEE OOOPYAOBAHUE: and CT operations, conventional frac tree. The
mubepHsble 3aBMKKU 3MC I'PITHa 700 1 1050 atMm, technology of cladding the nominal diameter of the
apmarypa g MI'PIT 180/100x105 K2, KpeCTOBUHBI U wellhead equipment with Inconel 625 wire
pasBogHble ro0BKY A1 I'PIT u 'HKT, k1accuyeckas was described.
ycTbeBas apMarypa I'PIT. OxapaKTepru3oBaHa TEXHOJIOTUA Dmitry Luzyanin, Director of KOMGAZ, spoke
IJIAKUPOBAHUS YCIIOBHOT'O ITPOXOAA about modular mobile air
YCTBEBO aPMATYPBI IPOBOJIOKOM Cneywaccn separation units. The speaker
Inconel 625. COAWAETIET AR = okz =) presented mobile low and medium
C MO yIBHBIMH MOOHIBHBIMH MMMopTo3ameLLeHus capacity units for the production

BO3yXOpa3Jde/JIHTeIbHBIMH
ycraHoBKaMH 0T OO0 «KOMI'A3»
O3HAKOMUJI IPUCYTCTBYIOIINX JUPEKTOP

of liquid nitrogen on-site, when the
unit is located at the customer's site,
and the customer pays only the cost

CcO3aaHbl N
MCNOJIb3yHOTCA B

npeanpusTus Jmumpuii Jyzanu. Beuim KayecTBe HocuTenemn of the gas it receives.
HPE/ICTaBIEHB MOOUITLHBIE YCTAHOBKH yctaHoBok ansa [Pl u The installation was developed
MaJIOI U CPEHEN TPOU3BOAUTEILHOCTH THKT. on the basis of modern design

JULA TIOJTy YEH U XKUJKOT'O 430Td HA : solutions, and is equipped
MecTopoxaenuu 1o cxeme ON-SITE, koraa Special KAMAZ / RIAT with a monitoring and control
YCTAHOBKA PA3MEIAETCSA HA TEPPUTOPUU chassis were developed system based on microprocessor
3aKa34YHMK4, 2 3AKA34HK OIJIAYHBAET TOIBKO within the framework technology, including
CTOUMOCTbD I'a3a, KOTOPBIA OH MOJTy4aEeT. of import substitution programmable controllers; the
YCTaHOBKA CO3/JaHA HA OCHOBE ) programme an d are §ystem C(?llﬁCtS ar.ld processes
COBPEMEHHBIX KOHCTPYKTOPCKUX PEIICHUN . information and issues control
U1 OCHAILEHA CUCTEMOM KOHTPOJIA U used fOf hyd rau“(_: signals. The monitoring and
yIIpaB/IeHus Ha 6a3€ MUKPOIPOIIECCOPHOIT fracturing and coiled control system includes operator
TEXHHKH, B TOM YHCJIE IPOI'PAMMHUPYEMBIX tu bing units. stations with personal computers
KOHTPOJUIEPOB, PEAIHU3YIOLIEN COOp U designed to display the operational
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06paboTKy HH(POPMALINY, (POPMHUPOBAHUE
U BBI/1A4y YIIPABISAIOMNX CUTHAJIOB.

B cocTas cucTeMbl KOHTPOJISA U yIIPABJICHUA
BXOZSIT OIIEPATOPCKUE CTAHITUU HA 6a3€
NEPCOHAIBHBIX DBM, NpeiHa3HAYEHHbIE
JJ1 OTOOPAKEHUSI PAOOTHI YCTAHOBKH U
OCYIIECTBJICHUS YIIPABJICHUS YCTAHOBKOU
OIIEPATOPOM B PEKUME ANAJIOTA.

VYCTaHOBKA KOHTEHHEPHOI'O TUIIA HE TPEOYET
CTPOUTENBHBIX PA6OT. BCsI KOMIIOHOBKA
GJIOKOB IIPOU3BOAUTCA HA 34BOJIE, HA IIJIOIIAIKE
TpebyeTCs TOBKO COETMHUTD OJIOKH.

Bce 6J10KU aAanI TUPOBAHBI K IEPEBO3KE B
rabapuTax aBTOTPAHCIIOPTA U HE TPEOYIOT
CIIEIANBHBIX PA3PENIEHNH.

3a00MHbIE IBUIATEIH IJI1 KOTTIOOHHIA
MIPE3EHTOBAJI MEHEIKEP IO PA3BUTHIO
6usHeca Schoeller-Bleckmann Darron Russia
Aenuclyxoano. 3a00UHBIIN IBUTATEND —
JIOCTATOYHO CJIOKHBIM MHCTPYMEHT, U IIPU

000 «3CTM»
BbIMyCKaeT rmoKyto
TpyOy anameTpom ot
25,4 mm o 88,9 mm ¢
TONWMHOW CTEHKU OT
2,6 MM 10 5,7 MM, B TOM

yucne ¢ 3anacoBaHHbIM
reopumsnyeckmm

Kabenewm.

ESTM produces coiled
tube with a diameter
of 25.4 mm to 88.9
mm and wall thickness
of 2.6 mmto 5.7 mm,
including CT with the
injected logging cable.

parameters of the unit and to
control the unit in a dialogue
mode.

The unit is container-type and
does not require anhy civil works.
All the blocks are assembled at
the factory, on site you only need
to connect the blocks. All blocks
have standard dimensions and
do not require special permits for
transportation.

Denis Lukyanov, Business
Development Manager, Schoeller-
Bleckmann Darron Russia,
presented Downhole Motors
for Coiled Tubing. Downhole
motor is a rather complex tool;
during coiled tubing operations
various problems may occur
that can lead to unproductive

BBINOJHEHNUU pa6oT 110 THKT MOryT BOBHUKATh
PAa3JIMYHBIE TPOOEMBI, CLIOCOOHBIE TIPUBECTU
K HENIPOU3BOAUTEIbHOMY BDEMEHH, OOIIEMY YBEJIMUYEHUIO
JUIMTENBHOCTU CKBAXKUHO-OIIEPALINH, 4 TAKXKE BBIXOAY
3260HOI'O IBUTATEIIS U3 CTPOSL.

7151 CHYUDKEHH A BO3/IEHCTBUS IIEPEUYNCICHHBIX
(paxkTOpOB HA 3macToMep kommnanus BICO Drilling Tools
npepaaraeT SS — SpiroStar — TEXHOJIOT'UIO U3T'OTOBJIEHU
OPOPUINPOBAHHOTO CTATOPA C PABHOMEPHOI TOJIUHOM
PE3UHOBOM OOKIA/IKU. B IBUTaTEIBHBIX CEKIIUSAX
SpiroStar BHyTPEHHHUE 3yObsI BBITIOJTHEHBI U3 METAJLIA
U UMEIOT BHEMTHUN PE3UHOBDIN CJION. [Ipu 3TOM
MHUHHMHU3UPYETCS HAOYXAHUE PE3UHBI OT BO3/ICUCTBUSA
MHOBBIIIEHHBIX TEMIIEPATYP 34 CUYET JIYYIIETO OTBOAA
Teruia. MConb30BAHHE K€ BBICOKOKA4ECTBEHHOI'O
HUTPHUJI-OyTATUEHOBOTO KAy4yKad ITO3BOJISAET
MHUHHUMHU3UPOBATH TOCIECTBUA BO3ACHCTBUA
AIPECCUBHBIX IPOMBIBOYHBIX JKUAKOCTEN. BTrOphIM
BAKHBIM IIPEUMYIIIECTBOM JBUT'ATEIBHON CEKIITNH
SpiroStar ABIAI0TCA €€ CyLECTBEHHHO Y1y 4YllIeHHbIE
SHEPrETUYECKUE XAPAKTEPUCTUKA. [JOCTYITHBIE
TUTIOPA3MEPBI CEKITNT SpiroStar: 43 MM, 54 MM, 73 MM,

80 mm.

«CrienrexHuka u3 Tarapcrana. Ceguaccu
KAMA3/PUAT a1 o6opyaoBanus IPII u THKT> —

C TAKMM JJOKJIAZJOM BBICTYIIHJI 3AMECTUTEIIb TEHEPATIBHOT'O
aupexropa OAO «PUAT> Eezenuii bonoaperxo. Cnenmaccu
KAMAS3/PUAT B paMKaxX UMIIOPTO3AMEMEHUA CO3JAHbI

U MCTIOJIb3YIOTCSA B KAYECTBE HOCUTENEN YCTAHOBOK

Jutst I'PTT 1 THKT. JIoK/Ia{9UK DPEACTABUII IOCTUKCHUS
KOMIIAHUH, UMEIOMEH 28-7IETHUH OITbIT HA PBIHKE,
OXAPAKTEPHU3OBAJ IPOUBOACTBEHHYIO MH(PPACTPYKTYDY.
I'nmasaasg komrieTeHIHSI OAO «PHAT» — cnerrrTexHuKa

JUIs HE(PTETa30BOI'O KOMIUIEKCA U TAXKEIIBIX YCIIOBHUHA
aKCcIyaranun. OCHOBHBIE MOsie: «KAMA3-BAHKOP»,
«KAMA3-BATDBIP>, <KAMAS-JIEBIIIA». [Ipeanpusatue
MIPOM3BOJUT CIENTEXHUKY Ha maccu KAMAS nox
cnenuprKy paboThl 3aKA34YHKA: TEXHOJIOIMYECKYIO,
reorpaUyeCcKyIo, KJIMMATHYECKYIO U T. . [Ipon3Be/IeHHbIE
PUATOM JOpabOTKH IO3BOJISIOT IKCILIYATUPOBATD

maccy «KAMA3-BATDIP» B CAMBIX CJIOKHBIX YCIIOBUSX,

H4 JIIOOBIX JOPOTr'aX U 9KCTPEMAIBHOM O€3J0pOXKbeE. 151
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time, increase in well operation
duration, as well as downhole
motor failure.

To reduce the influence of these factors on the
elastomer, BICO Drilling Tools offers a SpiroStar —
a technology of manufacturing a profiled stator
with a uniform rubber lining thickness. In SpiroStar
motor the internal teeth are made of metal and
have an outer rubber layer. Rubber swelling from
exposure to elevated temperatures is minimized
due to better heat removal. The use of high-quality
nitrile-butadiene rubber allows minimizing the
effects of aggressive flushing fluids. The second
major advantage of the SpiroStar engine section
is its significantly improved energy performance.
Available sizes of SpiroStar sections are 43 mm,

54 mm, 73 mm, 80 mm.

Special Equipment from Tatarstan.
Special KAMAZ/RIAT Chassis for Hydraulic
Fracturing Equipment and Coiled Tubing.
This was the topic of the presentation made by
Evgeny Bondarenko, Deputy General Director,
RIAT. Special KAMAZ / RIAT chassis were
developed within the framework of import
substitution programme and are used for hydraulic
fracturing and coiled tubing units. The speaker
presented the achievements of the company,
which has 28-year experience in the market and
described the production infrastructure. The
main competence of RIAT is special equipment
for the oil and gas industry and severe operating
conditions. Basic models are as follows: KAMAZ-
VANKOR, KAMAZ-BATYR, KAMAZ-LEVSHA.
The enterprise produces special equipment on
the KAMAZ chassis according to the customer's
specificities: technological, geographical, climatic,
etc. RIAT modifications make it possible to operate
the KAMAZ-BATYR chassis in the most difficult
conditions, on any roads and extreme off-road
conditions. Multi-axle special chassis are also
offered for the needs of the oilfield service sector.

Multistage fracturing tools were presented



