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TOYKA KOHTAKTA

POINT OF CONTACT

22-a Medxcoynapoonasn Hayuno-npaxmuuecrKasn Kongphepenuust
«Koamroounzoevie mexnonozuu, I'PII, snympuckeancuntsie paoomao»

2274 International Scientific and Practical Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference

22-a MexXyHapOIHAA HAYYHO-TIPAKTUYECKAS
KoHdepeHI1Hs «KomTIOOUHTOBbIE TEXHOMOT UM, I'PIT,
BHYTPHUCKBAXKUHHBIE PAOOTHI» COCTOSIACH 11-12 HOSAOPs
2021 roga Ha IIPUBLIYHOM MeCTe, B «<HoBOTEIE MOCKBA
CuTu», 1 Ha BCEH IIJIAHETE, IIOCKOJIbKY BEIACh IIPAMAs
TPAHCIAUA B CETHU MHTEPHET.

OpranusaropaMu MEPOIPUATHU TPASHULIMOHHO
BBICTYIIU/IA POCCUHCKOE OTAENEHUE ACCOLIMALINY
CHENUATNICTOB MO KOJITIOOMHI'OBBIM TEXHOJIOTUAM
Y1 BHYTPUCKBAKUHHBIM padoTtaM (ICoTA-Poccus) u
PEeAAKLMA HAYyYHO-TIPAKTUYECKOI'O )KypHaJIa «Bpems
KonTIOOHHTA. Bpemsa I'PIT». OuUIinaibHyIO NOAAEPKKY
KOH(PEPEHIINU OKA34710 MUHUCTEPCTBO S3HEPTETUKU
Poccuiickon @epepanmum.

Cnoncuposanu meponpusatue I'pynmna P u
NOV FIDMASH (30/10TbIE CIIOHCOPBI), KOMIIAHUU
JIlmomb6eprxke», ESTM u «I[Takep Cepsuc». [TapTHEpOM
BBICTYNWI Hay4HBIM HEHTP MUPOBOI'O YPOBHA
«PaniMOHa/IbHOE OCBOEHUE 3AI1ACOB KUIKHUX
YIJIEBOJIOPOJOB IIaHETh» PI'Y HEepTU 1 ra3a
uM. .M. T'yOKkuHa.

MexIyHapOHAA HAYYHO-TIPAKTUYECKAA KOH(pEepEHIINA
«KonTio6nHroBsble TeXHONOruY, I'PI1, BHYy TPUCKBA>KUHHBIE

paboTel» — cTapemmni B Poccun
dopym, INIABHOE COOBITHE B KAJIEHAAPE
poccuiickoro oraeneHust ICOTA.
MeponpuaThe KasK/AbIH I'Ofl COOUPAET
CBOIO LIEJIEBYIO ayJJUTOPHIO —
MIPEACTABUTEIICH HE(DTEIA30CEPBHUCHBIX,

OcoOeHHOCTbIO HbIHELLIHEN
KOH(pepeHL M CTano
¢peHoOMeHanbHoe
KonnyecTBo AoKnagos —43!

The 2274 International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference was held on
11-12 November 2021 at its usual venue, Novotel
Moscow City, and all over the world due to the live
streaming in the Internet.

The event was organized, as always, by the
Intervention & Coiled Tubing Association (ICOTA-
Russia) and the editorial board of the Coiled
Tubing Times scientific and practical journal. The
conference was officially supported by the Ministry
of Energy of the Russian Federation.

The event was sponsored by the FID Group and
NOV FIDMASH (golden sponsors), Schlumberger,
ESTM and Packer Service. The World-Class
Research Center Efficient development of the
global liquid hydrocarbon reserves of the National
University of Oil and Gas "Gubkin University" acted
as a partner.

The International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference is the longest standing Russian forum
and the highlight in the calendar of the ICOTA
Russian branch. Every year the
event attracts its target audience,
including the representatives of
oil and gas service companies,
oil and gas producers,
manufacturers of equipment

HedTErazoo06bIBAIOIINX, [IPOU3BOASIIIX The distinctive feature of this and materials for the high-

060PYJOBAHUE U MATEPUAJIBI 15
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOTO
CEPBUCA KOMITAHU.

B 22-i1 BCTpEUe NIPUHSIIN yIaCTHE
(O(1aiiH ¥ OHJIANIH) JICJIEraThl U3 PA3HBIX PETUOHOB
Poccurickort Pepepanun, CIIA, Kurtas, benapycy,
I'epmanyy. OHU IPEACTABIISIN KOMIIAHUU «["a3IIpoM»,
«ragnpomued T HTLp, «['a31pOMHEPTH-3AII0NSAPHE»,
Takep CepBuc», «<bBT», «<bBT-BOoCTOK», «HOBATIK>,
«CypryrHedreras», llmoméepxe», «TarpaC-
PemCepsuc», «JlennHoropckPemCepsuc», «®@pax/xer-
Boura», Baker Hughes, <benopycuedTb», «<BeTepan»,
«Hedrerpanccepsuc», «Koriin-CepsBuc,

ITK® «THC HedrrecepBuc», «KoraabiMHETET€OPU3UKD»,

«Meccosxanedreras», «MTHK», I'pynina O,

NOV FIDMASH, NOV Completion Tools, NOV Oilfield
Services Vostok, «Pumepar, «<PHAT», «MMOTOPPA»,
«PH-BamHUTINHePTH>, Welltec, HTIO «ITakep»,
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conference is a phenomenal
number of reports —43!

technology oil and gas service.
The 22" meeting was
attended (offline and online)
by the delegates from
different regions of the Russian Federation,
the US, China, Belarus, and Germany. They
represented Gazprom, Gazpromneft Science &
Technology Center, Gazpromneft-Zapolyarye,
Packer Service, BVT, BVT-Vostok, Novatek,
Surgutneftegas, Schlumberger, TagraS-RemService,
LeninogorskRemService, FracJet-Volga, Baker
Hughes, Belorusneft, Veteran, Neftetransservice,
Coil-Service, GIS Nefteservice Production and
Commercial Firm, Kogalymneftegeofizika,
Messoyakhaneftegaz, Irkutsk Oil Company,
FID Group, NOV FIDMASH, NOV Completion
Tools, NOV Qilfield Services Vostok, Rimera,
RIAT, MMotorRa, RN-BashNIPIneft, Welltec, Paker



XuMnpom», Altus Intervention, Coiled Tube Resource
Management, Bico Drilling Tools, Schoeller-Bleckmann
Darron Russia, «Bunepen», CoilDRILLING Consultancy,
«Hxuedremanr, HK «fOrpanedrenpom», «BelIporn»,
The WellBoss Company, ESTM , SHINDA, Tenaris,
«Mapnun Onn Tyns», «Crap TIO6HHT» U .

Kondepennuio oTkpsLn npeacenaresb ICOTA-Poccus,
K. T. H. Koncmanmun Bypoun: <PaJ NIpUBETCTBOBATH
YYaCTHHUKOB O4EPETHOM, 22-1 KOH(PEPEHIIUN.
3a 6onee yeM ABAJUATHIETHIOIO UICTOPUIO OHA
cobpasna cCoOOBIIECTBO AKCIIEPTOB, IPOGHECCUOHATIOB
CBOETO Jiesa. 3[1eCh IPUCYTCTBYIOT IPOU3BOIUTEIH
KOJITIOOMHT'OBOT'O O60PYIOBAHM A, OOOPYAOBAHUSA
Juta I'PIT, BHYTPUCKBA>KUHHBIX PA0OT, CTUMYJIALIUA
CKBa’KMH, KOTOPBIE TPEACTABAT CBOU PA3PAOOTKH.
[TpUCYTCTBYIOT NPEACTABUTENN CEPBUCHBIX KOMIIAHUIA,
KOTOPBIE OYAYT JETUTHCSA ONBITOM CBOMUX YCIIEITHBIX
paboT. [IPUCYTCTBYIOT HAIIIX YBAXKAEMBIE 3AKA3YUKU,
KOTOPBIE 324AI0T TOH, CTABAT 33/1a49H, PAJJU KOTOPBIX MBI
BCE paboTaeM, BHEJIPAEM TEXHOJIOTUU, BOCTPEOOBAHHBIE
PBIHKOM>.

C NPUBETCTBEHHBIM CJIOBOM BBICTYIIAIN TAKXE
NPEJCTABUTENIHN 30JI0OTBIX CIIOHCOPOB KOH(DEPEHITNN —
I'enepanbnbiii supexkrop NOV FIDMASH
Anexcandp Paiixaun v Unen Cosera I'pynnsr PH]
Amumpuii I pubanosckuii.

OCOOEHHOCTHIO HBIHEMTHEN KOH(PEPEHITNHN
CTA10 (PEHOMEHAIBHOE KOJINYECTBO JJOKJIA/I0B — 43!
TpasAuIIMOHHBIE IECTb CEKIIUA €/]BA CMOIJIM UX BMECTHUTD.

OTKPBUI IPOrPAMMY CTPATETMUECKUH IOKIAT]
PYKOBOAUWTEIISI aHATUTHYECKOU rpyIiel RPI Research &
Consulting Baduma Kpaseua «Texyujee cocmosnnue
u 6yoywee Ppoccuiickozo negpmecepPeucrozo
Dpoinka, exarouan e2o cezmenmost — KOAMIOOUH2
u I'PIT». I1pOaHann3npPOBAB CUTYAITUIO ITOCIEAHUX
OJIyTOpAa JIeT, KoMnanus RPI mpuiia K BBIBOAY, 4TO
OCHOBHBIM (PAKTOPOM, KOTOPBIH IIPUBEJI K HETATUBHBIM
MOCJIEACTBUAAM HA HE(PTECEPBUCHOM PBIHKE,
SIBJISJIOCH OI'PAHUYEHUE 110 JOObIYE HEPTH,
HasioxeHHoe OPEC.

B 2019 rogy o6’beM 106619H HEPTU B Poccru
cocTtasui 560 MsiH TOHH, 2 B 2020 rofy 32 cYeT
orpanundeHur OPEC u majieHus CIipoca B CBS3U C
MaHJEMUEN A00bIYA Y1414 10 512 MJIH TOHH.

B TekymeM roqy, CornacHo nporao3y RPI o6bvem
JOOBIYY COCTABUT OKOJIO 519,3 MJTH TOHH.

IIpu cocTaBieHNN CLIEHAPUEB PA3BUTUSA
HeTECEPBUCHOT'O PBIHKA YIYUTHIBAJICS IPOTHO3
JIOOBIYH, IPOTHO3 KOJIMYECTBA HE(PTECEPBUCHBIX
olepanui, 0COOEHHOCTH UCIIOIb30BAHUS
060PYAOBAHMSA U CAHKIITUOHHBIE OI'PDAHUYECHUSL.
BbLIH COCTABJIEHBI TP CLIEHAPHUSI 1OObIYN HEDTH
(OITUMHMCTHUYECKUI, HEUTPAJIbHBIN U HETATUBHBIN)
U, COOTBETCTBEHHO, TP CLICHAPHS PA3BUTHUA
He(dTECEPBUCHOTO PIHKA. MOHUTOPHHT MOCTIETHUX
MOJIYTOPA JIET TIOKA34JI, YTO HEUTPATIbHBIN
CIIEHAPUI OYEHB CJIOKHO IIPEyTrafaTh. PeanbHas
CUTYAIUS KONEOIETCS B HEKOM «KOPUJIOPE» MEKIY
HEUTPANbHBIM U HETATUBHBIM CIICHAPUSMIL

B goksazie 6p11a TIOKA3aHA PETPOCIEKTHUBHAS JUHAMUKA

POCCHICKOIo HE(PTECEPBUCHOI'O phIHKA B 2008-2020 ropax.

OCHOBHBIMU ﬂpaﬁBCpaMH pOCTa B 3TOT IICPUO/ ABJIAINCH

Science and Production Firm, Khimprom, Altus
Intervention, Coiled Tube Resource Management,
Bico Drilling Tools, Schoeller-Bleckmann Darron
Russia, Vileren, CoilDRILLING Consultancy,
Izhneftemash, NK "Yugranefteprom", WellProp,
The WellBoss Company, ESTM , SHINDA, Tenaris,
Marlin Oil Tools, Star Tubing, etc.

The Conference was declared open by
Komnstantin Burdin, CES, the Chairman of ICOTA-
Russia, "I am happy to welcome the participants
of the regular, 22" Conference. Over the twenty
years of its history, it has gathered a community of
experts and leaders in their profession. We can see
here the producers of coiled tubing equipment,
hydraulic fracturing equipment, equipment for well
intervention and well stimulation, which are ready
to introduce to us new solutions. The attending
representatives of service companies will share
their successful experience. Our highly respected
customers, who set the pace and issue challenges
and for whom we all work and introduce
technologies required by the market, are also here".

There were also welcoming speeches from the
representatives of the golden sponsors of the
Conference, Aleksandr Raikblin,
the General Director of NOV FIDMASH, and
Dmitry Gribanouvsky, Member of the Board
of the FID Group.

The distinctive feature of this conference is
a phenomenal number of reports — 43! The six
traditional panels could hardly fit them all.

The meeting bagan with the strategic report
of the head of the analytical group, RPI Research
& Consulting Vadim Kravets “Current state
and future of the Russian oilfield services
market, including its segments — coiled tubing
and bydraulic fracturing”. Having analyzed
the situation over the
past year and a half, RPI
came to the conclusion
that the main factor
that led to negative
consequences in the
oilfield services market
was the restriction on
oil production imposed
by OPEC. In 2019. The
volume of oil production
in Russia amounted to
560 million tons, and
in 2020 due to OPEC
restrictions and a drop
in demand due to the
pandemic, production
fell to 512 million tons.
This year, according to
the RPI forecast, the volume of production will
amount to about 519.3 million tons.

When drawing up scenarios for the development
of the ailfield services market, the forecast of
production, the forecast of the number of oilfield
service operations, the specifics of the use of }

PROSPECTS

Baanm KpaseL,
Vadim Kravets
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[TEPCITEKTHBDI

AKCIUTYyATAIMOHHOE 6YPEHHE, BKIIIOYAsI TOPU3OHTAIBHOE,

KAMUTAJIbHbINA PEMOHT CKBAXWH, 3aPC3KaA OGOKOBBIX

CTBOJIOB, THIPOPA3PHIB ILIACTA, COIPOBOXKCHUE GYPEHUS,

reopU3NICCKUE UCCICTOBAHMS CKBAKUH.

B npomnioM rogy He(pTECEPBUCHBII PBIHOK ITPOCETT

B /JIEHEKHOM OTHOIIIEHWH HA 9%, B TOM 4YHCJIE OO'bEM

onepanuii I'PIT Ha nepexoasamneM (POH/E yIaa 60jee 4em

Ha 25%. B 3TOM rogy CUTyanysa He HAaMHOI'O JIy4IIIE.
YTO KaCAeTCA PACIPENETIEHU JOJIEN CETMEHTOB
HE(MTECEPBUCHOTO PBIHKA (O6'BEM BCET'O PBIHKA —
1317 mnpp py6.), TO B 2020 rO1y CAMBII 6OIBIION
cermeHT — I'PIT (9,7%, mnm 127 mipp py6.) poc
BBICOKMMH TEMITAMH 32 CUET ONEPAIIMUA BEICOKOTO
11eHOBOrO cermenTa — MI'PIL IIpoucxonur
HEINPEPBIBHOE YBEJIMYEHHUE CTAAUHHOCTH.
B HacTosmEee BpeMs CPeHASA CTATUUHOCTD
JUIS 6OJIBIIOTO TOPU3OHTAIBHOI'O OYPEHUA
COCTABJISIET IPUMEPHO 7—8 CTa U, 17151 OOKOBBIX
TOPU3OHTAJIBHBIX CTBOJIOB — 3—4 cragun. Havan
WHTEHCUBHO PA3BUBATLCA CETMEHT BTOPUYHOT'O
MTPII. ITo OLIEHKAM 3KCIIEPTOB, 3TO 220 onepanuu,
3P PEKTUBHOCTD KOTOPBIX IIOKA CJIOKHO OLICHHUTb.
IIporunosHas AMHAMHKA POCCUHCKOI'O
He(MTECEPBUCHOTO PhIHKA B 2021-2030 rogax
O HEUTPAJIBHOMY CLIEHAPUIO TIPEATIONATAET,
4TO CHOBA IIPOMU3OUJET NPOCAIKA PBIHKA
NpUOIU3UTEIBHO Ha 5%, HO B 2022 rony
OyZET BOCCTAHOBJIEH CIIPOC, IOTOMY YTO, IO
paspemeHHbIM faHHBIM OPEC, 06'beM J0OBIYHN
BBIPACTET 10 524 MiIH TOHH. COOTBETCTBEHHO,
BBIPACTET YMCJIO OIIEPALINH ITO BBOAY CKBAKUH B
akcruryaranuio v I'PI1. HapamusaTe 06'b€M OOBIYH

OyAyT IIOOBIMHU JOCTYIIHBIMU CPEJICTBAMU, IIPEXKE BCETO

JTOPOTHUMH METO/IAMU IOOBIYH.

B nepcniekruse pazsutue I'PIT OygeT 3aBUCETD OT BBO/A
CKBAKMH B KCILTYaTAUIO. BOIbIINE HAEK Al CBA3AHEI
C KJIACTEPOM Ha TariMbIP€E, HOBBIMU MECTOPOXKACHUAMU
B OBEHKHU U MpKyTCKOH 061acTH. [10 HEUTPAIBHOMY
cueHapulo K 2030 roapy cermenT I'PI1 6yaer 3anumars 14,9%

He(TECEPBUCHOTI'O PBIHKA.

YTO KacaeTcst ppIHKA KOJITIOOMHI'OBBIX OIIEPALIII, TO B
2007-2010 rogax cTOMMOCTB padoT ¢ npumenenuem 'HKT
B Poccuu exXerogHo yBeamumnBaiachk. POC M caM pbIHOK

KOJITIOOMHTIA B IEHEKHOM BBIPA’KEHU .
CpeIHEro0BOM TEMIT POCTA COCTABUII
19,7%. B 2019 rogy OTMe4anoch naJlcHue
PBIHKA B ICHEXKHOM BBIPAYKEHUH Ha 5,6%
C IOCJIEIVIOIINM BOCCTAHOBICHHUEM

B 2020 roay. B @pHU31M49E€CKOM BBIPAXKEHUN
HaJICHHUE COCTABUIIO 4%.

Ceropus peiHOK 'HKT niepexuBaeT He
Jlydiiye BpeMeHa, B 2022 rogy OxXHUaeTcs
HEKOTOPAs CTAOUIN3AIIMS B CBSI3U C
OTJIOKEHHBIM CIIPOCOM. B (pusmueckom
BBIPAKEHUH HAUOOBIITYIO JOTIO PHIHKA
I'HKT cocrasnsioT onepanyu npu KPC
(62%), Tp¥ 3TOM B JICHE)KHOM BBIPASKEHU U
OHH COCTABJISIIOT BCETO 25%. O6paTHAsI KAPTUHA

HaomogaeTcsa B cermenTe I'PTT u MTPIT. B pusznueckom
OTHOILIEHUHU UX J10J11 B 2020 rony cocrasuiia 35%, TOrga Kak
B JICHE’KHOM 3TOT CEIMEHT 3aH I IIEPBOE MECTO 1O OOBEMY

(69%).
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PbiHok THKT obnapaeTt
3HaYUTENbHbIM
noTeHUManom pocrta

K 2030 rogy — 190% B
AEeHEXHOM BblpaXKeHUM.

The CT market has
significant growth
potential by 2030 — 190%
in monetary terms.

equipment and sanctions restrictions were taken

into account. Three scenarios of oil production

(optimistic, neutral and negative) and, accordingly,

three scenarios for the development of the oilfield
services market were drawn up . Monitoring of
the last 1.5 years has shown that it is very difficult

MNpoucxognT HenpepbIBHOE
yBeJIN4YeHME CTaANNHOCTMW.
B HacTosiLee Bpems
cpenHsa CTaauMHOCTb

Ansa bonbloro
rOpU30HTaNbHOro OypeHus
COCTaB/ISIET MPUMEPHO

7—-8 ctagun, ana 6oKoBbIX

FrOPU30OHTAJIbHbIX CTBOJ10OB —

3-4 ctapnwn.

There is a continuous
increase in staging.
Currently, the average
staging for large horizontal
drilling is approximately
7-8 stages, for horizontal
sidetracks — 3—4 stages.

to predict the neutral scenario. The real situation

fluctuates in a kind of
a “corridor” between
neutral and negative
scenarios.

The report showed
the retrospective
dynamics of the Russian
oilfield services market
in 2008-2020. The
main growth drivers
during this period were
production drilling,
including horizontal
well workover,
workover, sidetracking,
hydraulic fracturing,
drilling support, and
well logging.

Last year, the oilfield
services market sank in
monetary terms by 9%,
including the volume
of hydraulic fracturing

operations on the carryover fund fell by more than
25%. The situation is not much better this year.

As for the distribution of the shares of the oilfield

services market segments (the volume of the entire

market is 1317 billion rubles), then in 2020 the
largest segment — hydraulic fracturing (9.7% or
127 billion rubles) - grew at a high rate due to the

operations of the high price segment - multistage

hydraulic fracturing. There is a continuous increase

in staging. Currently, the average staging for large

horizontal drilling is approximately 7—8 stages, for
horizontal sidetracks — 3—4 stages. The segment of
secondary multi-stage hydraulic fracturing began
to develop intensively. According
to experts, these are
220 operations, the effectiveness
of which is still difficult to assess.
Forecast dynamics of the Russian
oilfield services market in 2021-
2030 under the neutral scenario
assumes that the market will
again fall by about 5%, but in 2022
demand will be restored, because
according to the permitted OPEC
data, the volume of production
will grow to 524 million tons.

Accordingly, the number of well
commissioning and hydraulic fracturing operations

will increase. The volume of production will be
increased by any available means, primarily by
expensive methods of production.

In the future, the development of hydraulic



PeiHok THKT o6magaeT 3HA4YUTE/IbHBIM IIOTEHIIUAJIOM
pocra k 2030 rony — 190% B J€HEKHOM BBIPAKECHUU.
PocT 6yzneT 06yCIOBIEH YBETNUYEHUEM KOJTMYECTBA
onepanu, ce6eCTONMOCTH OTAECIBHBIX ONEPALUI B
CBSI3U C MOBBIIIEHUEM TEXHOIOTUUECKON CJIOKHOCTH.
OIHOBPEMEHHO B CBA3U C NOSABJICHUEM POCCUUCKUX
IPOU3BOACTB TMOKUX TPYO MOXKHO OXKUAATD CACPKUBAHUS

CTOMMOCTHU OIIEPALIUM.

CermenT I'PIT uMeET IEPCIEKTUBY B CBA3U C OKH/IACMbIM
BBOJJOM B 3KCIIYATALIUIO HOBBIX MECTOPOXKAECHUI.
B nepnog 10 2030 rofa OCHOBHBIM JJPAUBEPOM
pocra cranert cermeHT MI'PIT, KOTOPBIH yaKe B 2022
roAy IIpeB3oHAeT OfHOCTAAuNHbIE ontepaunu ['PIT B
COBOKYIHOM O06'beMe phIHKA I'PIT 1 IEHESKHOM BBIPA’KEHUU
BBUZY POCTA TEXHOJIOI'MYECKOM CIIOKHOCTH

U ce6eCTONMMOCTH onepanuit MI'PIT.

B ¢poxyce - o60pymoBanHue
3aMECTUTEID JUPEKTOPA
I'pynmsr ®HJI 110 THHOBAIIMOHHBIM
npoekTam Hean ITupu 1pe10CTABUI
Kpamyro ungpopmauuio o
I'pynne ®@H/], 06 be JUHAIOMEN
POCCHUICKUE U 6ETIOPYCCKUE
MIPEATIPUSATHSL, KOTOPBIC PA3BUBAIOT
HE@MTEra30BbI€ TEXHOJIOIUU U CO3/AI0T
MHHOBAIIMOHHOE OO0PYIOBAHUE
JUIS TIOBBIIEHU A 3(P(PEKTUBHOCTU
JIOOBIYH YITIEBOLOPOJHOIO CHIPbSL.
I'pynma @M/ 661712 06pa3oBaHa
B 1989 rony nog arupo Pouga
U300PETATENBCKON ICATEIBHOCTH.
Ha ceroguamumuii nens I'pynna G/
peanusyeT psag MHHOBAIIMOHHBIX

IPOEKTOB: KOMIIEKCHI /1151 I'PIT, KOITIOOMHIOBBIE
KOMIIJIEKCH], HATHETATEIBHOE U [IEMEHTHPOBOYHOE
0060PYAOBAHNE, KOMILJICKCHI JIJIS1 HAIIPABJIEHHOI'O

IIAXTHOI'O ¥ IOBEPXHOCTHOT'O OypPEHUH,
BHYTPHCKBAKUHHOE OOOPYAOBAHUE U
TEXHOJIOI'MH. B OCHOBE BBICOKOI'O
Ka4eCTBA IPOAYKIIN —

COOCTBEHHBIE PA3PAOOTKHU U
BBICOKOKBAJIM(PUITUPOBAHHBIE
KOHCTPYKTOPCKHE KaapblL Ha

BCE CO3/1aBAEMbIE OO'BEKTHI
WHTEJUIEKTYAJIbBHOU COOCTBEHHOCTH
npeanpuaTys I'pynmer @H/] nonry4daoT
COOTBETCTBYIOIIUE ITATEHTHI U
CBUJIETEJIBCTBA. B 4aCTHOCTH, NOTYy4EHO
CBUJIETEJIBCTBO O PETUCTPALIH
MPOrPAMMHOIO OOECTIEYEHUA

CHUCTEMBI yIIpaBieHUsA (iotTom I'PIT
VisualFrac B HanpoHanbHOM LIEHTPE
MHTEJUIEKTYAJIbHOM COOCTBEHHOCTH.
CO6CTBEHHBIE IIPOU3BO/ICTBCHHBIC
MOIIHOCTH IIPEATIPHUATHUNA OXBATBIBAIOT
BCE OCHOBHBIE IEPEIEIBI U
06€CIIEYNBAIOT CTAOMIBHOCTD KA4ECTBA
HA BCEX 3TANAX IPOU3BOACTBA. Kaxkaasa
€IMHUIIA CO3/1ABAEMOI'O OOOPYAOBAHUA
MPOBEPAETCA HA ATTECTALTMOHHBIX
CTEH/AX JJIs1 CTOIPOLIEHTHOI'O }

fracturing will depend on the commissioning of
wells. Great hopes are associated with the cluster
in Taimyr, new fields in Evenkia and the Irkutsk
region. According to the neutral scenario, by 2030
the hydraulic fracturing segment will occupy 149%
of the oilfield services market.

As for the coiled tubing market, in 2007-2010 the

PROSPECTS

cost of work with the use of coiled tubing in Russia

has been increasing every year. The coiled tubing
market itself grew in monetary terms. The average
annual growth rate was 19.7%. In 2019, the market
fell by 5.6% in monetary terms, followed by recovery
in 2020. In physical terms, the decline was 4%.
Today, the CT market is going through hard
times, with some stabilization expected in 2022 due

to deferred demand. In physical terms, the largest
share of the CT market is workover

MBaH Mvpy
Ivan Pirch

operations (62%), while in monetary
terms, they account for only 25%. The
the reverse is true in the segment of
hydraulic fracturing and multi-stage
hydraulic fracturing. In physical terms,
their share in 2020 was 35%, while in
money terms this segment took the
first place in terms of volume (69%).
The CT market has significant
growth potential by 2030 — 190%
in monetary terms. The growth will
be due to an increase in the number
of operations, the cost of individual
operations due to an increase in
technological complexity. At the
same time, in connection with the

emergence of Russian production of

lpynna ®UM peannsyet

PS4, UIHHOBALIMOHHbIX
NPOEKTOB: KOMIMNEKChI

ans MPM, konTioObuHrosble
KOMIMJIEKCbl, HarHeTaTenbHoe
N LEMEHTUPOBOYHOE
obopyaoBaHMe, KOMIMEKChI
ANS HanpaBneHHOro
LUAXTHOIO 1 NMOBEPXHOCTHOIO
OypeHus, BHYTPUCKBAXXMHHOE

o6opy,u,OBaH|/|e N TEXHOJIOIrnNI.

FID Group implements a
number of innovative projects,
including hydraulic fracturing
units, coiled tubing units,
injection and cementing
equipment, units for surface
drilling and shaft drilling,
downhole equipment and
intervention technologies.

flexible pipes, one can expect a containment of the
cost of operations.
The hydraulic fracturing segment is promising

due to the expected
commissioning of new fields. In
the period up to 2030. the main
driver of growth will be the
multi-stage hydraulic fracturing
segment, which already in

2022 will surpass single-stage
hydraulic fracturing operations
in the total volume of the
hydraulic fracturing market
and in monetary terms due

to the growing technological
complexity and cost of multi-
stage hydraulic fracturing
operations.

Focus on equipment
Tvan Pirch, the deputy
director for innovative projects
of FID Group, presented a
summary description of
FID Group which incorporates
Russian and Belarusian
enterprises involved in the
development of oil and }
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THOATBEPKACHUS 3A5IBJICHHBIX XAPAKTEPUCTHUK.
ITyckoHamaJOYHBIE PA6OTHI, O6YUYEHUE U IIOTHBIN

KOMIIJICKC CCPBUCHBIX YCIYT ITO3BOJIAIOT I'APAHTUPOBATH

HAJIC’KHOCTD IKCILTyaTALUH OO0PYJOBAHM HA

OPOTAKEHUH BCET'O €0 )KU3HEHHOTO NuKia. C 2015 roaa
I'pynmna @/ ABas€TCA OPULTUATBHBIM IPEJCTABUTEIEM

KoM1iiaHuu SPM (CHIA) 110 IOCTaBKE OPUTMHAJIBHBIX
3amyacrel, a ¢ 2019 roga — cepTUuUIIIPOBAHHBIM
CEPBHCHBIM LIEHTPOM SPM € IPaBOM IPOBEACHU A

KaIMUTAJIbHBIX PEMOHTOB HACOCOB BBICOKOTI'O JABJICHU A.

Biarogaps nporpamMmme o MOJAEPHU3AUN U
KaIIUTAJIbBHOMY PEMOHTY OOOPYIOBAHM S ObLIN
MPOBEAEHBI MOJEPHU3ALUS U KAIIPEMOHTHI 6051€€e

MIECTHU/IECCATH €IUHUI] OOOPYAOBAHMS, BBITYIIICHHOTO

Kak npegapudatuamu I'pynmns PH], Tak U APDYTUMU

npoussogutTenasamu. B 2020 rogy Ha 6a3e OO0 «MamOrin,
JouepHero npeanpuaTus 'pynmer @/, 6b11a cO3/1aHA

IIPOU3BOACTBEHHAA IIOWIAJKA HA TeppuTopun PO
(. AAp1ieBO CMONIEHCKOM 061ACTH) JJ151 OOECTICUCHHU S

CEPHUITHOTO BBITYCKa HE(PTECEPBUCHOTO OGOPYIOBAHHUS.

BeCcHOM TEKYIIETO TO/1a TaM ObLJIA BBIITYIECHA IIEPBAsA
KOJTIOOMHIOBAs yCcTaHOBKA YHT1, KoTOpas yxe
HCIIOJIb3YETCA IO HA3HAYEHUIO HA OO'BEKTAX

OOO Jasnpom [TXI» B 6nmkaiein NeEpCIeKTUBE Ha

3TOM NPOU3BOJCTBEHHOI IIJIONAJKE OyIET BBIITYIICH

P YCTAHOBOK (KOJITIOOMHI'OBBIX, HACOCHBIX, 430THBIX

KPHUOT'€HHOTI'O THIIA U T. I1.), 4 TAK)KE O60PYIAOBAHIE

KomIiekca i I'PIT) B TOM uymciie 11 BBICOKOPACXOAHOTO.

Hoxknan «Omeuecmeennble mexnuuecKue

pewmenun omIpynnot PH/I kax ocHo8a pa3eumusn
KOJMIOOUHZ06BLX MEeXHOI02UTE» O3By ITIABHBII
KOHCTPYKTOP YIIPABJIEHUA NIEPCIEKTUBHBIX TEXHOJIOIUH

Cepezeii Cepzuensn 1 3AMECTUTEIDL JUPEKTOPA IIO
MApPKETUHTY U CObITY FOPuii benyzun.

Ceprei1 CeprueHs 1aj1 KpaTKUi 3KCKypC UCTOPUU
CO3/1aHUS KOMIOOUHZ08020 000P)Y006aAHUA B
I'pynne OM/I, KOTOpast HACYUTBIBACT O0JIEE IBYX
JECATUNICTUN, HAYMHAS C IPOEKTA «KOITIOOMHI»,
craprosasuiero B 1998 roay. B 2021 ropy npoexT 6611
rnepesanyueH. B mapTe 6b11a IPOU3BEIEHA IIEPBAs
KOJITIOOMHT'OBAA yCTAHOBKA JIEFKOT'O KJIACCA HA
Teppuropun Poccuiickorit depepanunu. B Hacrosee
BPEMS B IIPOLIECCE TPOU3BOACTBA HAXOAATCA
JIBE YCTAHOBKH TAXKEJIOI'O KJIACCA: C UHKEKTOPOM
TATOBBIM YCHJINEM 36 T U C MH)KEKTOPOM TSTOBBIM
ycuauem 45 .

JOKIaJ9rK NOAPOOHO PACCKA3A O
KOJITIOOMHTOBBIX YCTAHOBKAX HA OTHOU
TpaHCcHOpTHOU O0asze. I'pynna O npegiaraer
TPH KJIACCA TAKUX YCTAHOBOK: JIETKUM, CDEJTHUMN U
TAXKEIBIN. KOMIIOHOBKA HA OJHOM TPAHCIIOPTHONU
6a3€ UMEeET CJIEIYIONIE TPEUMYIIECTBA: BBICOKAS
HNPOXOAUMOCTD 6;1ar0/1apst TOJTHONPHBOJHOMY
IIACCH, COKPAIIEHUE BPEMEHU PA3BOPAUYUBAHU HA
CKBA’KHHE 32 CYET BO3ZMOXKXHOCTU TPAHCIIOPTUPOBKHU

MHIKEKTOPA B HAKJIOHHOM IIOJIOKEHUU C 3aIIPaBICHHOM
B uH>keKTOp 'HKT. YCTaHOBKU CEPUITHO KOMILIEKTYIOTCS

pepexrockonom I'HKT.
B HacTos1ee BpeMst HAN60JIe€ BOCTPEOOBAHBI

YCTAHOBKH C TAT'OBBIM YCHJIEM HHXKEKTOPa 36 T THKT

auamMeTpoM 44,45 MM, a4 TAKKE YCTAHOBKHU C TATOBBIM

ycunnem uHxekropa 45 T u T'HKT quamerpom 50,8 MM.
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gas technologies and the creation of state-of-
the-art equipment to improve the efficiency
of hydrocarbon production. FID Group was
established in 1989 under the aegis of the Fund of
Inventive Activities (FID). Today,
FID Group implements a number of innovative
projects, including hydraulic fracturing units,
coiled tubing units, injection and cementing
equipment, units for surface drilling and shaft
drilling, downhole equipment and intervention
technologies. The high quality of the products
is based on the proprietary solutions and the
expertise of the design personnel. FID Group
obtains the relevant patents and certificates for all
of its intellectually property items. For example,
a certificate of registration of the Hydrofrac Fleet
controlling software has been obtained from the
National Intellectual Property Center. The in-house
facilities operated by the enterprises cover all core
manufacturing processes and ensure consistent
quality at all stages of the production cycle. Each
item of the equipment produced goes through
qualification tests for 100% certification of the
claimed performance. Start-up and commissioning
works, training and a full range of services
guarantee the reliable operation of the equipment
throughout its life cycle. Since 2015, FID Group has
been the official representative of SPM (US) for the
supply of original spare parts; since 2019, it has been
operating as the SPM certified repair center entitled
to carry out the overhaul of high-pressure pumps.

Due to the equipment modernization and
overhaul programme, more than sixty items of
equipment produced by FID Group enterprises and
other manufacturers
were updated and
overhauled. In 2020,
an industrial site was
opened in the Russian
Federation (Yartsevo,
Smolensk Region) on the
basis of MashQOil LLC, a
subsidiary of FID Group,
for the purpose of mass
production of oilfield
service equipment. This
spring, the first UNT1
coiled tubing unit was
manufactured there and
has already been put in
operation at the facilities
of Gazprom PKhG
LLC. The short-term
production schedule of this industrial site includes
a number of units (coiled tubing units, pumping
systems, nitrogen cooler units, etc.) and equipment
for the hydraulic fracturing units, including those
for high-volume hydraulic fracturing.

The report "Domestic technical solutions
Jrom FID Group as a basis for development
of coiled tubing technologies" was delivered by
Sergei Sergienya, Chief Designer of Perspective }
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YCTAHOBKHU YCTAHOBKH YCTAHOBKH
KOATHOBUHIOBBIE HACOCHbBIE A30THbIE
KPUOTEHHbIE

20 net onbiTa aBTOMAaTN3MPOBAHHOE
NPOEKTUPOBAHNA

ynpaBneHue
1 NPOM3BOACTBA
KOMNNEKCHBIE NOATBEPKAEHHOE
DeLLEHNS Ka4ecTBo




[TEPCITEKTHBDI

JIB€ TaKUE YCTAHOBKH, HAXOAAMUECA B CTAJUU
MPOU3BOJCTBA, BBITOJHO OTIUYAIOTCS TEM,

YTO B CJIYY4€ BBIXO/IA U3 CTPOSI OCHOBHOM
TUAPOCTAHIIUU WUJIU IBUTATENS IIACCHA Y HUX
OPELYCMOTPEHA BO3MOKHOCTD MO KIIOUEHUS
BHEIIHEN I'MAPOCTAHLIUY, YIIPABJIAIOIIECHCS U3
KaOWHEI onlepaTopa. Tak:Ke Co3aHa CUCTEMA
YIPAaBJIECHUS, TO3BOJIAIONIAS B ABTOMATHYECKOM
pexume criyckaTb THKT Ha HEOOXOAUMYIO
[JIyOUHY.

V4auTBIBAA CYIIECTBYIOMYIO TEHACHITUIO HA
YBEIUYEHHE TUIIOPA3MEPA UCIONb3yeMbIX 'HKT,
MHOTHUE 32/JJa4U, CTOSIIIINE IEPE]T CEPBUCHBIMU
KOMMAHUSAMH, HE TTIOKPBIBAIOTCSA UCTIOIb30BAHUEM
YCTAaHOBKH HA OJJHOI TPAHCIIOPTHOU 6a3€. DTO
CBSI3aHO C OTPAHUYEHUAMU IACCH, KOTOPOE
HE MOXKET B3ATb HA OOPT HEOOXOAUMOE
KOJIHUYECTBO 'UOKOM Tpy6bL ['pyna G/ npeaiaraer
KOJTIOOMHTOBYIO YCTAHOBKY H4 JIBYX TPAHCIOPTHBIX
6a3ax, KOTOpasA MO3BOIUT O0Jiee 3PPEKTUBHO pabOTATH
C TpyH6aMHM PA3IUIHOrO JuaMeTpa. ITpeienbHble
BO3MOKHOCTH YCTAHOBKH HA OHOM mmaccu — THKT
JuamMeTpoM 50,8 MM 1 MAKCUMAJIBHOM JUTMHOH 5,5 KM.
[IpeononeTs 3TU OrPAHUYEHN A
CITOCO6EH KO TIOOUMHTOBBIF KOMILIEKC
MOJYJIBHOT'O THIIA, PA3MEIIEHHBIIN HA
JBYX TPAHCIIOPTHBIX 6a3aX. B kayecTBe
TPAHCIOPTHON 0a3bl KOJITIOOMHIOBOM
YCTAHOBKH UCIIOJIb3YIOTCS
CEPUIHBIE YETBIPEXOCHBIE MACCH.

Ha cieniaibHOM MOJIYIIPULIETIE
YCTAHABIUBAETCA Y3€JI HAMOTKHU C
I'HKT. YCTaHOBKY MOXXHO U3I'OTOBUTD
B IIOJIHOM TPAHCIIOPTHOM I'd0apuTe,
YTO UCKJIIOYUT HEOOXOTUMOCTD
OIIATHI IIPOE3/1A IO AOPOraM

o06IIero rnoJjb3oBaHusI. OCHOBHOM
TUTIOC IJAHHOW KOMITOHOBKU BUUTCA
B €€ YHUBEPCAJIBHOCTH 34 CYET
MNOAJIEPKAHNA I'AMMBI ITOJIYIIPULIETIOB
C 3apaHee NOATOTOBJIEHHOI MO/
KOHKPETHBIE TEXHOJIOIMYECKHE ONEPALAH, BKJIIOYAA
HAaIIpaBJIEHHOE OypeHne Ha TMOKOI Tpyoe. B noknage
JEMOHCTPUPOBANACh KOMOUHanuu guamerpos F’HKT n
UX JJIUH, KOTOPBIE OYAyT JOCTYITHBI [IPU UCTIOIb30BAHNH
KOJITIOOMHI'OBOI'O KOMILJIEKCA HA ABYX TPAHCIIOPTHBIX
0azax.

brun nipeicTaBiieH NOAHBIA TUIOPA3MEPHBINA P
MEXAHU3MOB I1OJIA4M TPYObI — MHKEKTOPOB (OT 12 10 45 T),
OCBOEHHBIX I'pynnoit @M /1. 3HAYUTENbHASA 9ACTh JOK/IA/1a
KaCaJ1aCh BCIIOMOTATEBHOI'O OOOPY/IOBAHMUS: YCTAHOBOK
HACOCHBIX 1 230THBIX KPUOT'€HHOI'O THIIA. Bbly1a NOAPOO6HO
OXAPaKTEPHU30BaAHA CUCTEMA KOHTPOJISA U ABTOMATHU3AIINU
KOJITIOOMHT'OBOT'O KOMIIJIEKCA — AKOCUCTEMA,
O6BEAUHSAIONTAS CUCTEMY YIIPABJICHUS BCEMH €T0 YACTIAMY,
TO3BOJIAIONIAS U3 €IMHOTO LICHTPA KOHTPOJIHUPOBATH
BECH IPOIECC C BO3MOXKHOCTBIO PETUCTPAIINHU TAHHBIX
U YAAJIEHHOTO JIOCTYIIA K HUM Ha BCEX YCTAHOBKAX.

Bbl1a JaHa NOAPOOHAS XaPAKTEPUCTHKA CUCTEMBI U €€
KOHKYPEHTHBIX IPEUMYVIIIECTB.

IOpuem beryruHbIM 66114 IIPEICTABIEHd HOMEHKIIATYPA

UHCMPYMEHMA U MEeXHON0ZUTL 0151 KOIMIOOUH2A

IOpuin benyruH
Yuri Belugin
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lpynna ®UM npepnaraet
KONTIOOMHIOBYO YCTaHOBKY
Ha ABYX TPAHCMOPTHbIX
basax, koTopasi No3BONIUT
bonee a¢phekTUBHO
paboTtaTb ¢ Tpybamu
pa3nnUYHoOro guameTpa.

FID Group offers coiled
tubing unit on two
chassis allowing more

efficient operations with
coiled tubing of different
diameters.

Technologies Department,
and Yuri Belugin, Deputy
Director for Marketing and
Sales.

Sergei Sergienya gave
a brief outline of the
history of coiled tubing
equipment at FID Group
which spans over two
decades starting with the
"Coiled Tubing" project
launched in 1998.In
2021 the project was
relaunched. The first light-
class coiled tubing unit
in the Russian Federation
was manufactured in
March. Two heavy-class units are currently in the
manufacturing process: one with an injector with
a pulling force of 36 t and another with an injector
with a pulling force of 45 t.

The reporter described in detail the coiled tubing
units on a single chassis. The FID Group offers
three classes of these units: light,
medium and heavy. The advantages
of a single-chassis unit are as follows:
high all-terrain mobility due to all-
wheel drive chassis, reduced rig-up
time due to the ability to transport
the injector in an inclined position
with the coiled tubing pulled into the
injector. All the units are equipped
with a CT flaw detector.

Currently the most in-demand
units are: unit with an injector with
a pulling force of 36 tons and coiled
tubing of 1.75-in diameter, and unit
with an injector with a pulling force
of 45 tons and coiled tubing of 2-in
diameter. The two units currently in
the manufacturing process have the
main advantage: if the main hydraulic power unit or
chassis engine fail, there is an option of connecting
an external hydraulic power unit controlled from
the operator's cabin. A control system has also been
developed to automatically run the coiled tubing to
the target depth.

Considering the current trend to larger CT sizes,
many challenges faced by service companies
cannot be handled by units on a single chassis. This
is due to the limitations of the chassis that cannot
transport the required weight of coiled tubing.

FID Group offers coiled tubing unit on two chassis
allowing more efficient operations with coiled
tubing of different diameters. The maximum CT
size of a single-chassis unit is a CT with a diameter
of 2-in and a maximum length of 5.5 km. The
modular coiled tubing unit on two chassis is able
to overcome these limitations. Serial four-axle
chassis are used for this coiled tubing unit. A CT
spool is mounted on a special semi-trailer. The
unit can be manufactured within the permissible



ot I'pynimisl @PH/T — OT IIPOCTOrO BHYTPUCKBAXKUHHOT'O
UHCTPYMEHTA (COEJUHUTEIHN, PA3bEAVUHUTEIIN, KJIAIIAHBI,
HACA/JIKH, JIOBUWIBHBIA MHCTPYMEHT U T. I1.) IO CAMOI'O
CJIOJKHOTO (CUCTEM HAIIPABJIEHHOI'O OYPEHU ).

Ioapo6HO OXAPAKTEPUIOBAHO OOOPYAOBAHUE
JULSL TOCTABKU reO(pU3NYECKUX TPUOOPOB
(ronosku kabenbHble KC151, KC153 1 KC171, KC173).
IIpogeMOHCTPHUPOBAHA (B TOM YMCJIE HAIVIAIHO — HA
CTEH/[IE) CUCTEMA BKEKTOPHOU OYNCTKU CKBAXKUH,
NpeAHA3HAYECHHA I BBIIIOJIHEHU S OlIEPALI U
IIPOMBIBKHU B TOPU30HTAJIbHBIX CKBAKUHAX ¢ AHIT 1
BBICOKUM ITIOIVIOIEHUEM KUJKOCTH.

IIpencTaBaeHo OOOPYAOBAHUE 111 KUCIOTOCTPYMHOTO
oypenus (coenuHuTenb ¢ THKT, MHKIMHOMETP,
YAJUHUTEIb, yCTPOUCTBO IIOBOPOTHOE, YCTPOHNCTBO
OTKJIOHAIOLIEE, HACAJKA TMIPOMOHUTOPHAA),
MO3BOJIAIONIEE TPOU3BOJUTH HAMBIB OOKOBBIX CTBOJIOB
B KAPOOHATHBIX KOJUIEKTOPAX. TaKkass KOMIIOHOBKA
MO3BOJIAET TAKKE IIPOU3BOAUTD CEJIEKTUBHYIO
06pPabOTKY CKBAKUH. ABTOHOMHBIHF CKBA>KUHHBIN
UHKIUHOMETP MCA1, KOTOPBIA MOXET OBITh BKIIOYEH B
COCTAB KOMIIOHOBKH /151 KUCJIOTOCTPYHUHOI'O OypEHMH,
MO3BOJIAET IPOU3BOAUTD 3AIIHCh JAHHBIX O TPAEKTOPHUH
nepememennsa KHBK. /Jannabie ¢ MTHKIMHOMETPA
CUUTBIBAXOTCA IIOCJIE €r'0 OABEMA HA IIOBEPXHOCTD C
TIOMOIIIBIO CIEIIUAJIBHOI'O YCTPOUCTBA. HOBast pazpaboTKa
I'pynnsr @I — KOMIIOHOBKA JJ1 YIIPABJIAEMOI'O
KUCJIOTOCTPYUHOTIO 6ypeHUs. [JaHHbIE C THKJIMHOMETPA
KOMIIOHOBKH NEPEIAIOTCA HA IOBEPXHOCTD IO
Ka0€JIbHOMY KaHAJTy CBA3U. C UTHKJIMHOMETPOM
CBSI32HO I'NIPABINYECKOE IIOBOPOTHOE YCTPOKCTBO,
49TO AAET BO3MOXKHOCTD B PEXUME PEATIBHOI'O BDEMEHH!
BHU/JIETD ITOJIOKEHHE OTKJIOHAIOMIETO YCTPOHUCTBA
C TUPOMOHUTOPHON HACAAKOM. KOHCTpYyKI M
OTKJIOHAIOMIETO YCTPOMCTBA MTO3BOJIAET OCYHIECTBIIATD

IIPOBOJKY CKBA’KMH HE TOJIBKO I10 PAJUYCHOM TPAEKTOPHH,

HO U IIPSIMBIC YYACTKH.

Korza knaccudeckoe OypeHue TepseT
3P PEKTUBHOCTD, IEIECOOOPA3HO IPUMEHSITH
Oypenue Ha KonTioounre. I'pynina OH T
MIPEIAraeT CUCTEMY HAIIPABJICHHOI'O 6yPEHUS
CHE89-76M ¢ kabeIbHbIM KAHAJIOM CBSI3U U
CHUCTEMY HallpaBjeHHOro 6ypenus CHB54,
OCHOBHOE OTIHYHNE KOTOPOH, IOMUMO
MEHBIIIETO JUAMETPA, COCTOUT B TOM,
YTO UHKJIMHOMETP JJAHHOHU KOMIIOHOBKH

HoBast pa3spaboTka

transport dimensions,

prn nel ®U[ - thus eliminating the
KOMMNOHOBKa AN need to pay tolls for
ynpasndaemoro public roads. The main
Kuncn OTOCprVI HOro advantage of this unit is
6yp eHus. its versatility due to the
ability of using different
BHA for guided acid- semi-trailers pre-
RGP i Pl Preparcd for specific
operations including

Group development. perat U
directional drilling on

the coiled tubing. The
report described combinations of CT diameters and
lengths that would be available with a CT unit on
two chassis.

All types of injectors (from 12 tons to 45 tons)
developed by the FID Group were also presented.
A significant part of the report was focused on the
support equipment: pumping unit and cryogenic
nitrogen unit. The control and automation system
for coiled tubing equipment was described in detail.
This ecosystem integrates all units allowing to
control the whole operation from a single center
with data recording and remote access for all units.
The system and its competitive advantages were
described in detail.

Yuri Belugin presented the range of CT tools
and technologies from simple downhole tools
(connectors, disconnects, valves, nozzles, fishing
tools, etc) to high-tech technologies (directional
drilling systems).

Equipment for running logging tools (cable heads
KS151, KS153 and KS171, KS173) was described in
detail. The speaker demonstrated (also by visual
demonstration on the bench) well ejector cleanout
BHA designed to perform cleanout operations in

horizontal wells with low
formation pressure and high
fluid loss.

The report also covered
acid jet drilling equipment

f‘! (CT connector, inclinometer,
> extension joint, swivel,
- deflector, jet nozzle) for
';;'“ sidetracking in carbonate
reservoirs. This assembly

W

M3IOTOBJICH HA 643€ TBEPJOTEIbHBIX &
I'MPOCKOIIOB, KOTOPBIE ITO3BOJIAIOT
MIPOU3BOANTH OPUEHTUPOBAHUE KOMIIOHOBKU
B OOCA’KEHHBIX CKBAXXUHAX. 1151 paGOTHI C
TAKOM KOMIIOHOBKOM JIOCTATOYHO UMETh CAMYIO
BOCTpeboBaHHYIO cerogHsa THKT nuameTpom
44,45 MM.

IOpuit BesryruH paccKasan Takxke O
OYPEHUH CKBAKHH C HCIIOJIb30BAHUEM
CTIELIMAIbHOM BPAIIAIOMENCs TUAPOMOHUTOPHOM
HACA/IKH, IO3BOJIAIONIEN UCKJIIOYUTD UCTIONL30BaHue B3/]
U YBEJIUMYUTD CKOPOCTD IMPOXOAKH.

3aK/IIOYNTENBHAS YACTh IOK/Ia/a OblIA IOCBSIIECHA
3KOCHUCTEME aBTOMATH3a1uHU onepaniuii FHKT.
[lepcriekTHBa — CO34aHME TEXHOJOIMYECKOM IIAT(OPMBI
JUIS MOJIEJIMPOBAHMSA, YIIPABJIEHUA U KOHTPOJIA OllepaI i

.'..:
L Y

N

EneHa lpnbaHoBckas !
Elena Gribanovskaya

4

also allows for selective well
treatment. Autonomous
downhole inclinometer ISA1
allows recording data on the
trajectory of acid-jet drilling
BHA. A special tool is used to
read the inclinometer data
after pulling to the surface.
BHA for guided acid-jet

drilling is a new FID Group development. Data
from the inclinometer is transferred to the surface
via a cable. A hydraulic swivel is connected to the
inclinometer. This allows to identify the position
of the deflector with a jet nozzle in real time. The
design of the deflector allows to drill both angle-
build sections and tangent sections.

4
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I'HKT, BK/IIOUAsI HAIIPABJIEHHOE OYpEHHE.
Joxknan «Hoeoe noxoenue omeuecmeeHnozo

uemenmupPogounozo o6opyoosanun omIpynnot

DH/]. HHHO6AUUOHHAA CUCEMA YNPABNEHUA
— HOGBOLIL YPOBEHb IMOUHOCINU U HAOCIHCHOCINU

npouecca» npejcrasuna Enena I'pubanoséckas.
I'pynma ®H/I nnpejiaraeT KOMIUIEKCHYIO ITIOCTABKY
LIEMEHTHPOBOYHOT'O O60OPYJOBAHUSA U PA3TINYHBIE

pemeHrA 11 HEMCHTHUPOBAHUA. bBbL/I1 1TOKAa3aHbI CXEMBI

TCMCHTHPOBOYHBIX q)IIOTOB: KiTaCCHU4YCCKaA

(18 eguHM1 TEXHUKHY, 20 YEJIOBEK IEPCOHANA), (PIIOTOB
Ha 643€ CMECUTENIBHO-HATHETATENIBHOM IBYHACOCHOMU
YCTAHOBKH (3 €AMHUIIBI TEXHUKUY, 6 YEIOBEK IICPCOHAIIA)

U HA 623€ CMECUTENBHO-OCPEJHUTEIBHON
YCTAHOBKH U HATHETATEIBHON JIByHACOCHOU
YCTAHOBKH (4 €AUHUIIBI TEXHUKU, 8 YETIOBEK
nepcoHana). [IoHATHO, YTO J1Ba NOCIETHUX
($10TA rOPA3/I10 SKOHOMHUYHEE B UCITOJIb30BAHUH.
Janee TOKIaJIUK OCTAHOBIWJIACH HA [IBYX
MHHOBAIIMOHHBIX pa3padoTkax I'pyner U/
YCTAHOBKAX CMECUTEIbHO-HATHETATEIBHBIX
JIBYHACOCHBIX U YCTAHOBKAX CMECUTEIBHO-
ocperHUTENBHBIX (Batch mixers). YcTaHOBKA
CMECUTENBHO-HATHETATEIbHAS IByHACOCHAA
NpeIHA3HAYEHA JUIS IPUTOTOBJICHUSA
TAMITIOHAKHOI'O PACTBOPA U €T'0 3aKAYKH IO/
JaBJIEHHEM B CKBAXXUHY IIPU LIEMEHTUPOBAHHNH,
4 TAKXKE MIPU IPOBEJEHNH JPYTUX IPOMBIBOYHO-
PO/ABOYHBIX PAOOT HA HEPTAHBIX M I'A30BbIX
CKBKMHAX. MAKCHMAJIBHOE IOCTUT'AEMOE
nasieHue — 73,2 MIla, MAKCUMaJIbHBIN
CYMMAPHBIHN Ppacxo — OKoJo 3100 j1/MUH.
VCTaHOBKA NO3BOJIAET IPUTOTABINBATH PACTBOP
IJIOTHOCTBIO 10 2700 Kr/M?. O TIIMYUTEIbHAS
OCOOEHHOCTB — PACTBOP NPUTOTABIHUBAETCS
B IIOJTHOCTBIO aBTOMATUYECKOM PEKUME C
HOrpeHOCTEIO 20 KI/M?. Bplia IpeAcTaBacHa
(PYHKIIMOHAJIBHAS CXEMA PA6OTHI yCTAHOBKU,
0CO00€ BHUMAaHUE ObUIO OOPAIEHO HA €€
BAXKHBIN y3€JI — CTPYHUHBINA CMECUTED.
VCTaHOBKA CMECUTENBHO-OCPEAHUTEIbHAS
(Batch mixers) npegHazHaueHA [J15
ABTOMATUYECKOTI'O CMEIINBAHUS U
OCPEIHEHUS PACTBOPOB IPU NPOBEICHUH
LIEMEHTHPOBOYHBIX PA0OT HA PA3JIMYHBIX TUITAX

CKBAKUH. bt PEACTaBJICHBI OCHOBHBIC TCXHHUYCCKHC
XAPAKTCPUCTUKU YCTAHOBKH, OXAPAKTCPU3OBAHBI CC

BO3MOXHOCTH, IOKA3aHA (PYHKITMOHATBbHAS CXEMa
PaboTHL.

Ha ycTaHOBKaX 33/ICHICTBOBAHA CUCTEMA YIIPABJICHUS

COBCTBEHHOI pa3padoTku I'pynmbet U, OHa

NO3BOJISAET IPUT'OTABINBATH TAMIIOHAKHBIN PACTBOP B
TNOJTHOCTBIO ABTOMATHYECKOM PEXKMME C OUEHb HU3KUMH
NOrPEMHOCTAMA. CUCTEMA NUMEET UHTYUTUBHO HOHATHBIN

uHTepderic. BazoBble U3BMEPEHU IPOU3BOJIATCA B

ennnuIax CH. Bela mpeacTaBieHa O0mmas CTPYKTYPHAs

CHUCTEMA YIIPABJICHU .
B 3axmodenue E. 'pub6aHOBCKas OuepTUiIa
MEPCHEKTUBHOE HAIIPABJIEHNE Pa3BuTUsL. Llean —

MAKCHUMAJIbHAA dBTOMATHU3AI M ITPOIICCCA U TICPEXO K

MIPAKTUYECKU OE3I0THON paboTeE.

«20 1eT Ka4eCTBAa 1 HHHOBAIIUH» — TaK HA3bIBAJICS
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Coiled tubing drilling is used when conventional
drilling is not efficient. FID Group offers directional

drilling system SNB89-76M with a cable and

directional drilling system SNB54. Besides smaller
diameter the main difference of the SNB54 system,
is that solid-state gyroscopes in the inclinometer
allow BHA orientation in cased holes. This BHA can
be operated with the most common 1.75-in coiled

tubing.

Yuri Belugin also described a special rotary

YcTaHOBKa cMecuTeNbHO-
HarHeTaTeNbHas
ABYHacoOCHas
npegHa3HayeHa

ANS NPUroTOBNEHNS
TaMMOHaXXHOro pacTBopa
N ero 3akayku nog
[ABJIEHVEM B CKBaXMHY
NPV LeMeHTUPOBaHNW,

a Tak>XXe Nnpv NpoBeaeHUN
LPYrMx MPOMbIBOYHO-
NpPoAaBOYHbIX PaboT Ha
HedTAHbIX 1 Fa30BbIX
CKBaXKMHaXx.

A mixing and compression
double-pump unit

is designed for the
preparation of cement
slurry and its squeezing into
the well during cementing
works and during other
preflush and overflush
operations at oil and gas
wells.

jet nozzle which eliminates the use of PDM and
increases the rate of penetration.
The final part of the report was focused on

the ecosystem of CT
operations automation.
The future prospect is

to create a technological
platform for simulation,
management and control
of CT operations, including
directional drilling.

The report "A new
generation of the
bomemade cementing
equipment from FID
Group. Innovative
operating system moves
the process to a new
level of accuracy and
reliability" was presented
by Elena Gribanovskaya.
FID Group offers the
package supply of
cementing equipment
and a range of cementing
solutions. The following
cementing fleet schemes
were demonstrated: a
classic fleet (18 units of
equipment, personnel
of 20 people), a fleet on
the basis of a mixing and
compression double-pump
unit (3 units of equipment,

personnel of 6 people), and a fleet on the basis of a

double-pump batch mixer (4 units of equipment,
personnel of 8 people). It is obvious that,

economically, the two latter fleets are more viable.
Further, the reporter gave more details of the

two innovative solutions of FID Group: mixing and

compression double-pump units and batch mixers.

A mixing and compression double-pump unit is
designed for the preparation of cement slurry and
its squeezing into the well during cementing works

and during other preflush and overflush operations

at oil and gas wells. Maximum achievable pressure

is 73.2 MPa; maximum total flow is approximately
3,100 1/min. The unit makes it possible to
prepare slurry with a density of 2,700 kg/m?3. The

peculiar feature is that the slurry is prepared fully

automatically with an accuracy of 20 kg/m?. The

operating scheme of the unit was demonstrated,



JIOKJIA]] HA4aJIbHUKA YIIPABJIECHUS IPOAAXK U
npoaswxenusd npoaykuuu NOV FIDMASH
Buxmopa Epueniko.

B HBIHEMIHEM TOly IPEATIPUATUE OTIIPA3LHOBAIO
cBoe 20-netue. Komnanus «PYIMAII» 66112
obpazosana B 2001 roay B pamMkax I'pynnbsr P/

U CPOKYCUPOBAHA HA CO3[JAHHUU KOJITIOOMHIOBBIX
yCTaHOBOK. B 2005 rony kopniopanys NOV, onieHuB
MEPCIEKTUBY PA3BUTHSA JIAHHOI'O HAITPABIEHUS,
BBIKyIIHI4 80% aKUui KOMIIAaHUH, 4 B 2012 rogy
BBIKYITMJIA KOMIIAHUIO IOJTHOCTBIO.

B pokaze 6pu1a NPENCTABIEHA PETPOCIIEKTUBA
pa3BUTHA IPOAYKTOBOM JIMHENKH NOV FIDMASH.

B HacTosmee BpeMs KOMITAHUA CEPUITHO BBIITYCKAET
YETBIPE BU/IA KOJITIOOMHTOBBIX YCTAHOBOK. [17151
reo(pU3NIECKUX UCCIIETOBAHUH, OOCTYyKUBAHUS
Tpy60npoBoAOB U ITXT mpeTHa3HAYEHBI YCTAHOBKH
sierkoro xiacca (MK10). 111 peMOHTHBIX OIlePaLui Ha
HEMTYOOKUX CKBAXKUHAX MPEJHA3HAYEHBI yCTAHOBKH
cpeaHero knacca (MK20). CaMori NOy/IApHOM ABJIACTCH
YCTAHOBKA TAXKEJIOT O Ki1acca MK30, cozpannasn s
PEMOHTHBIX ONIEPALTNH HA ITTyOOKHUX CKBAXKMHAX U
CIIOCOGHAS MPOU3BOAUTD IMIPAKTUYECKH BCE BU/IBI PA6OT
HA HUX.

C 2018 roga npeanpusaTUE HAYAJI0 CEPUITHO BBIITYCKATD
yCcTaHOBKY MK40, pegHa3HavYeHHYIO /114 ONIEPALI B
BEPTUKAJIIBHBIX M TOPU30HTAIbHBIX CKBAXKUHAX, MI'PTI,
3apE3KH OOKOBBIX CTBOJIOB. DT4 YCTAHOBKA YHHUBEPCAIBbHA.
C HEM MOXKHO ITPOU3BOAUTD OTKPBITHUE/3AKPBITHE
npeMuanbHbIX My(PT, Plug & Perf B ropr30OHTaIBHBIX
ckBaxxyuHaXx, [T, KOnTIOOMHIOBOE OypPEHNE, 3APE3KU
OOKOBBIX CTBOJIOB, 4 TAKXKE BCE PAOOTHI, KOTOPBIE
BBITIOJIHAIA YCTAHOBKH MJIAJIINX KJIACCOB.

KoMnanusa npemiaraet KOJATIOOMHI'OBYIO YCTAHOBKY JIJIS
PaBoTHI C THOKOM TPYOOT irameTpom 50,8 MM, 60,3 MM
U C XOPOIIEH TPOXOAUMOCTBIO, CMOHTUPOBAHHYIO HA
HECKOJIBKUX TPAHCIIOPTHBIX 6a3aX (mmaccu 10x10 unu 8x8)
C KaOMHOI OIIEPATOPA, UHKEKTOPOM TATOBBIM YCHIJIMEM
33 T; TPEXOCHBIH NOJTYIIPULIEI C Y3JIOM HAMOTKH JIJIS
6000 M THKT guameTpom 50,8 MM HJTH YETBIPEXOCHBIH
TIONYTIPUIIETI C y37I0M HAMOTKH 151 6000 M THKT
auameTpom 60,3 M.

HoBas pa3paboTKa — yCTAaHOBKA IIOBBIIIIEHHOM EMKOCTH,
COCTOAMAA U3 [IBYX IATHOCHBIX ITOJTYIIPHUIIENIOB U
ocHarerHast THKT guamerpom 60,3 MM JTuHOM 7300 M.
O6muit Bec ycranoBku ¢ THKT — 7o 8O T.

Ocob6as ropgocte NOV FIDMASH — KONTIOOMHI'OBBIE
WHKEKTOPBL. B HacTOsIIEE BpeMs UIET yoKE IIECTAS CEPUS
UHXXEKTOPOB NOV.

Joxna 6bl1 IPOAOIIKEH UHPOPMALIUEH O
KOJITIOOMHI'OBOM KOMIIJIEKCE (YCTAHOBKM KOJITIOOMHI'OBAS,
HACOCHA, 430THAA KPUOT'€HHOI'O TUIIA) C IIOAPOOHOIM
XAPAaKTEPUCTUKON HACOCHBIX M A30THBIX YCTAHOBOK.

KoMnaHUsA NpeAIaraeT TakxXe MOMHBIN (PIoT
ob6opyaoBanusd 111 I'PIT B 11060M TPAHCIIOPTHOM
UCIIOJIHEHUH U KOMIUIEKTAITUH O/ KOHKPETHBIC
NOTPEOHOCTH 3aKA34YHKA.

3aKJII0YNTENBbHAS YACTD JJOK/IA/a ObLIA ITOCBAIICHA
OTIMYMUTENBHBIM YepTaM Kommanuu NOV FIDMASH
U €€ KOHKYPEHTHBIM IIPEUMYIIIECTBAM, 4 TAKKE
WHHOBAIUAM OT Kopriopauinu NOV: ruokoi Tpyoe ATP u
anekrpudeckomy oty I'PIT Ideal Frac. }

Buktop Ep4eHko
Viktor Yerchenko

with special attention
being given to the jet
mixer as its crucial
element.

A batch mixer is
designed for the
automatic mixing
and homogenization
of mud during
cementing operations
at different types of
wells. Main technical
characteristics of the
unit were presented, as
well as its capabilities
and operating scheme.

The units are
operated through the proprietary controlling
system of FID Group. It makes it possible to prepare
cementing slurry fully automatically with a very
high accuracy. The system boasts an intuitive
interface. The baseline indicators are measured
in ST units. The overall control structure was also
demonstrated.

In conclusion, E. Gribanovskaya has outlined
the prospects for development. The target is the
maximum level of automation and switching to
virtually unattended operations.

"20 years of quality and innovations" was
the title of the presentation delivered by
Viktor Yerchenko, Head of Sales and Product
Promotion Department of NOV FIDMASH. This
year the company celebrated its 20th anniversary.
NOV FIDMASH was established in 2001 as a
part of FID Group. The company is focused on
manufacturing coiled tubing units. In 2005
NOV Corporation, having evaluated the prospects
of development of this field, purchased 80% of
shares of the company, and in 2012 the company
was bought out in its entirety.

The report presented a retrospective of
NOV FIDMASH product line development.
Currently the company manufactures four types of
coiled tubing units. The units of light class (MK10)
are designed for logging operations, pipeline and
UGSF servicing. MK 20 unit is designed for workover
operations in shallow wells. The most popular unit
is the heavy class MK30, designed for workover
operations in deep wells. This unit can be used for
almost all types of workover operations.

Since 2018 the company started serial
manufacturing of the MK40 unit designed for
operations in vertical and horizontal wells,
multistage fracturing, sidetracking. This unit
is versatile. It can be used for opening/closing
premium sleeves, Plug&Perf operations in
horizontal wells, jet perforating, CT drilling,
sidetracking and all operations performed with
light class units.

The company offers a unit for coiled tubing with
adiameter of 2-in and 2 3/8-in and all-terrain travel
capability. The unit is mounted on several chassis }

PROSPECTS
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ATP — HoBuHKA oT NOV Quality Tubing. &To 'HKT
C YCOBEPIIEHCTBOBAHHON TEPMOOOPAOOTKOM,
MHHOBAITMOHHBIA IIPOLECC KOTOPOU BKJIIOYAET B CEOA 1BA
[IMKJIA HATPEBA YePE3 [IUKJI OXJIAXKIEHUA (AYCTEHU3AI U —
34KaJIKA — OTIIYCK), YTO NIPUIAET MATEPHUAITY ITOBBLIIIEHHYIO
MIPOYHOCTD. YJAJIOCh JOOUTBHCS XKU3HU TPYOHI (Coil life) kak
MHHHMYM B/IBOE OOJIBIIECH, YEM Y TPYO, BBIITYCKABITUXCS

panee. ATP, HICIBITAHHAA B YCJIOBUAX
Kparinero Cesepa, IOJIy4uiIa
XOPOIIUE OT3bIBbL.

(10x10 or 8x8) with an operator's cabin, injector
with a pulling force of 33 t; a three-axle semi-trailer
with a spool for 6000m of 2-in coiled tubing or a
four-axle semi-trailer with a spool for 6000m of
2 3/8-in coiled tubing.

The new development is a high-capacity unit
consisting of two five-axle semi-trailers with

2 3/8-in coiled tubing of 7300 m length.

PomaH LLep6uH
Roman Shcherbin

The total weight of the unit with coiled
tubing is up to 80 tons.

I1aBHBIA KOHCTPYKTOP
ob6opygoBanusd I'PIT I'pynmer PH/]
Poman Ilepo6un pacckazaio
KOMNIAEKCHBLX Peuenusx ona
evicoxkopacxoonsLx I'PII TTovick
ONTUMAJIBHBIX TEXHOJIOTUYECKUX
pENIEHNH B OOIACTH Pa3pPa0OTKU U
IKCIUTYaTAUN TPYAHOU3BIEKAEMBIX
34I14COB MOBBIIMIAET UHTEPEC K
TEXHOJIOI'MHU BBICOKOPACXOJHOT'O
I'PIT. Onilepanuu BBICOKOPACXOTHOI'O
I'PIT xapakTepr3yIOTCs BHICOKUM
TEMIIOM 33aKa4KH (0T 10 M?/MUH,
OOJBIINMU OOBEMAMHU 3AKAUKU
(o010 500 M?) HU3KOBA3KOHN
KuaKoCTH I'PIT ¢ MeHee BBICOKMMU
KOHIICHTPALUSMHU IIPOINMIAHTA.

JIOKJIaIYUK OXAPAKTEPHU30BAT 3(PPEKTUBHOCTD
BBICOKOPACXOAHBIX onepanui I'PIT, npOU3BOgUMBIX

NOV FIDMASH is particularly proud
of its coiled tubing injectors. The sixth
series of NOV injectors is currently in the
market.

The report further described the coiled
tubing equipment (coiled tubing unit,
pumping unit, nitrogen cryogenic type
unit) with detailed characteristics of
pumping and nitrogen units.

The company also offers a complete
fleet of hydraulic fracturing equipment in
any transport design and configuration to
meet specific customer needs.

The final part of the presentation was
dedicated to the distinctive features
of NOV FIDMASH and its competitive
advantages as well as the innovations from NOV
Corporation: ATP coiled tubing and electric
fracturing fleet Ideal Frac.

OO'BEJUHEHUEM HECKOIBKUX (DJIOTOB CTAHJAPTHOTO
o6opynosanus [PIT (puMepHO 36 eAUHULL) KaK
JOBOJIBHO HU3KYIO. DTO CBA3aHO C TEM, YTO NOAOOHAA

cxeMa TpebyeT IPUBJIECYEHUA
OOJBIINX TEXHUYECKUX

PECYPCOB, 331€UCTBOBAHUSA
3HAYUTEJIBHBIX IUIOMAEH
KYCTOBBIX IUIOIIAJIOK, JOCTATOYHO
CJIOKHOU TEXHOJIOTMYECKOM
CXEMBI YBSI3KU 060pyaoBanus ['PI1,
CJIOKHOU CUCTEMBI YIIPABJIEHUA
060PYAOBAHNEM U AJITOPUTMOB B
HEN.

M36€exaTh IEPEYNCIEHHBIX
npo6JIeEM IPHU3BAH
CIENUATU3UPOBAHHBIN (QJIOT
I'PIT, mpenHa3HAYEHHBIN JJ1A
MPOBEAEHHUA BBICOKOPACXOJHBIX
ornepanun. B Hem BMeCTO
36 eIUHUTT O60PYIOBAHUS
OyZAET 33IENCTBOBAHO MEHEE
20. [ToMUMO MUHUMU3AITUU
(PMHAHCOBBIX PACXOJOB HA
MOOUIU3AIUIO TAKOTO (PJIOTA,
COKPAMIAIOTCA TAKXKE ILUIOM AN
PacCTaHOBKH OO0OPYJOBAHMUA HA
MECTOPOXKIEHNH, CHUKAIOTCA
TEXHUYECKHE PUCKH U ITOBBIIIAETCA
©€30MACHOCTB BBITIOJIHEHUA PA0OT
34 CYET CHUKEHU A KOHLIEHTPAIIUHA
IEPCOHAJIA U OOOPYIOBAHUS ITIPU
nposegenuu onepanuii I'PIT.

I'pynna @V npearaer

bbina npeacrasneHa
CpaBHUTENbHasa cxema
pacnonoxeHns obopyaoBaHms
npuv nposegeHun NP1 c Temnom
3aKkaydku go 16 M3/MunH npu
MCNoNb30BaHUM CTaHOAPTHOIO
¢dnota Pl v cneunanbHoOro
BbICOKOMPOU3BOAUTENBHOIO
obopynoBaHua gns
BblcokopacxogHbix [Pl n3
KOTOPOM BUAHO CyLLECTBEHHOE
COKpaLLeHme KonmnyecTea
eanHUL, TEXHUKW 1 NepcoHana.

The report presented a

comparison of equipment layout
for fracturing operations with an

injection rate of up to 16 m*/min
using a standard fracturing fleet
and special high-performance
equipment for high-rate
fracturing operations. This
comparison shows a significant
reduction in the number of
equipment and personnel.
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ATP is a new product from NOV Quality Tubing.
It is a coiled tubing with state-of-the-art thermal
processing process that incorporates two heating

cycles followed by a cooling
cycle (austenitizing — quenching
— tempering) which gives the
material increased strength. The
service life of the ATP coiled
tubing is at least twice as long as
that of previously manufactured
CT. The ATP CT was tested in the
extreme north conditions with
good reviews.

Roman Shcherbin, Chief
Designer for fracturing
equipment at FID Group,
presented integrated solutions

Jor bigb-rate fracturing. The
search for optimum solutions
for development and operation
of hard-to-recover reserves
facilitates attention to high-rate
fracturing technology. High-
rate fracturing operations are
characterized by high pumping
rate (from 10 m?/min), large
volumes (from 500 m?) of low-
viscosity fracturing fluid with
lower proppant concentrations.

The speaker described high-
cost fracturing operations
performed by combining several
fleets with standard hydraulic



3aKA34YMKAM IIOJIHBINA CIIEKTD
060pY/TOBAHMS JJIs1 BRICOKOPACXOHOTI'O
I'PIT. Blia npeacTasieHa cCXeMa
PACTIONIOKEHUS CIIEITUAJIBHOTO
obopynoBanusd paota I'PIT npu
BBICOKOPACXOJHBIX OICPAITHIX

C TEMITOM 3aKa9Ku 0 16 M3 /MuUH.
[TpeanaraioTcsl yCTAaHOBKH HACOCHBIE C
MOIIHOCTBIO ABUTraresiss 2500 u 3000 1. c.
W MaKCHMaJbHOM TIPOU3BOAUTC/IBHOCTBIO
3950—5353 J1/MHH, yCTAHOBKA

HACOCHAs MOITHOCTBIO 2250 71.C. C
HArPY3KOI Ha OCh HE Gostee 6 TOHH.
VYCTAaHOBKM CMOHTHPOBAHBI HA
CIICITNAJIBHBIX YCTBIPCXOCHBIX

LeHTpanbHbIM arperatom
BblcokapacxogHoro Pl
ABNSAETCA yCTaHOBKA
cmecnTenbHas (bneHaep).
MNpon3BoaUTENLHOCTb YCTAHOBKM
— 10 24 M3*/MWUH 1 MaKCMManbHOMN

NnPoun3BOANTEJIbHOCTbIO NMoAa4un

nponnaHTta 12 000 Kr/MUH.

Fracturing blender is the central
unit in the equipment layout for
high-rate fracturing. The blender
capacity is up to 24 m3/min, the
maximum proppant injection rate

fracturing equipment
(approximately 36 units)

as low-efficient operations.
This is due to the fact

that this scheme requires
vast technical resources,
increased footprint area,
complicated fracturing
equipment layout, complex
control and algorithm
system.

A specialized fracturing
fleet designed for high-cost
operations is designed to
avoid these problems. This

PROSPECTS

HOJIYIIPULIENAX C IIOAPYIUBAIOIIEH
OCBIO [IJIs1 YBEJIMYEHU I MAHEBPEHHOCTU
B YCIIOBUSIX 6€3/10POXKbs, UTO
06eCeYnBACTCA CUCTEMOI N3MEHEHU S KIUPEHCa. 13
MHHOBALIUI TAKXKE 3AIIyCK YCTAHOBKU 3JIEKTPOCTAPTEPOM
U CHUCTEMA 3aITYCKA TUAPABINYECKHUM CTAPTEPOM C
BO3MOKHOCTBIO UCIOIb30BAHU A BHEIIHET'O UCTOYHUKA
T'UJPABINYECKON SHEPI UL

LeHTpaabHBIM AI'PETATOM BBICOKOPACXOAHOTO I'PIT
SIBJISIETCS] yCTAHOBKA CMECUTENbHAS (OJIEHED).

is 12.000 kg/min.

C 2004 roaa BeinyiieHo 10 €IUHULL TAKOTO OO0OPYIOBAHUSL.

B HacTosmee BpeMs yCOBEPIIEHCTBOBAHHBIN

6J1eH/1ep NPOXOAUT IIHUKJI TYCKOHAIA/IOYHBIX PpA0OT B
«benopycuedru». [IpOM3BOANUTEIBHOCTD YCTAHOBKU —
J10 24 M?/MHH 1 MaKCUMAJIbHOI IPOU3BOJUTEIBHOCTBIO
nogayu npomnmanTa 12 000 kr/MuH. beuiu
OXAPAKTEPHU30BAHBI KOHCTPYKTHUBHBIE OCOOCHHOCTH
onenpaepa ot I'pynns @U /I 1 IpEICTABICHA
(PYHKIIMOHAJIbHAS CXEMA PA6OTHI
060PYAOBAHUSA CO CMECUTEIBHON YCTAHOBKOM
B LIEHTPE.

JIOKJIATYHK OXAPAKTEPHU3OBAJ TAKKE
YCTAHOBKH JJO3MPOBAHUS XUMPEATEHTOB C
MIECTHAATDIO JO3UPYIOIUMHU IMHUAMHA
C PAa3/IMYHBIMU TEMITAMHU 3AKAYKHU JIJIS
MEPEKPBITHSA BCETO CIIEKTPA PadoT,

KOTOPBIE MOT'YT ITOHAJOOUTBCS 3aKA34YHKY,
TUAPATALHMOHHBIN KOMILIEKC, B KOTOPOM
YCTaHOBKA BEICOKOU IMMPOU3BOANUTENBHOCTH
3aMEHSET ABE OOBIYHBIE THAPATALMOHHBIE
YCTAHOBKH, MAIITMHBI MAHU(POIBA0B, CKY 1
JPyrye COCTABJIAIONINE BEICOKOPACXOHBIX
¢noros I'PIT. HIMPOKUIT CIEKTP
MPONITAHTOBO30B JIJIS1 BLICOKOPACXOJHOI'O
I'PIT no3BossieT co3aTh 10 185 T 3a1macoB
MNPOMITAHTA.

ABTOMATUYECKAS CUCTEMA YIIPABJIEHUA OOECIIEUUBAET
IPUTOTOBJIEHUE I'eJIs C 33JTaHHON BA3KOCTBIO.

151 c60pa JAaHHBIX U YIIPABIEHUA OOOPYAOBAHUEM
33JIEMCTBOBAH IPOTPAMMHO-AMITAPATHBINA KOMIIJIEKC
VisualFrac (pyCCKOA3BIYHBIN HHTEPQENC, UBMEPEHU B
eqnnunax CH) paspaborku I'pynnsr GH]I,

Joxnan nupexkropa OO0 «Bunepen» FOpus IlImaxoéa
«Brympucreancunnviti uncmpymenm. Hoeote 6uowvt
nPooyKuuY u nepcnexmusHsie Paspadomxu»
MOJIHOCTBIO COOTBETCTBOBAJI CBOEMY HA3BAHHIO. BbLT
NPEACTABIEH UHCTPYMEHT JUUIA YAAJIEHUA MaPA(PUHOBBIX
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fleet will include 20 units
instead of 36. In addition
to minimizing the costs
of mobilization, this fleet reduces the equipment
footprint at the well pad, reduces technical risks
and increases operational safety by reducing the
concentration of personnel and equipment during
fracturing operations.

The FID Group offers customers a full range of
equipment for high-rate fracturing. The report
presented a comparison of equipment layout for
fracturing operations with an injection rate of up
to 16 m3/min using a standard fracturing fleet and
special high-performance equipment for high-rate
fracturing operations. This comparison shows a
significant reduction in the number of equipment
and personnel. The FID Group offers pump units
with 2500 and 3000 hp engine
power and a maximum rate of
3950-5353 1/min, a pump unit
with a capacity of 2250 hp with
an axle load not exceeding 6
tonnes. The units are mounted
on special four-axle semi-
trailers with air suspension
and steering axle for increased
maneuverability in off-road
conditions, and the clearance
adjustment system. Other
innovations include electric and
hydraulic starter systems with
the option to use an external
hydraulic power source.

Fracturing blender is the
central unit in the equipment
layout for high-rate fracturing.
10 blenders have been manufactured since 2004.
At present the improved blender is undergoing
the commissioning works at Belorusneft. The
blender capacity is up to 24 m?/min, the maximum
proppant injection rate is 12.000 kg/min. The
speaker described the design features of the FID
Group blender and the equipment layout with a
blender in the center.

The speaker also described chemical dosing
units with 16 dosing lines with different injection
rates to cover the whole range of operations a

fOpun LLTtaxos
Yury Shtakhov
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[TEPCITEKTHBDI

npo6ok u3 HKT 6e3 npumenenus B3/l — napadpunopes
Bpamaomuiics ITPB-57. VCTpoHCTBO paboTaeT 1o
OPUHIIUITY (PPE3BL [IpH MPOKAYKE KUIKOCTU YEPES
napaHUHOPES €ETO PEXKYIAS FOJTOBKA BPAIIAECTCS 34 CYET
IHEPTUU CTPYH KUAKOCTH, BBIXOAMIUX MO IPSAMBIM
YIJIOM K F'OJIOBKE NTapapuHopesa. Ha TOI0BKE pacoNoKeH
HOX, IPU BPAIEHUU CPEZAIONTUTL CJION Mapa(PUHOBON
OPOOKHU.

OTKJIOHHUTEJIb TUAPABINYECKUN yIIpaBisaeMbll YKII-
55 NIpeAHA3HAYEH JIJI CO3/TAHU S
OOKOBBIX CTBOJIOB B KAPOOHATHBIX
KOJUJIEKTOPAX C IOMOIIBIO
KUCJIOTHO-TUAPOMOHUTOPHON
06pabOTKH, a4 TAKXKE CITYCKA B
OOKOBBIE OOCAXKEHHBIE CTBOJIBI
JULS IPOBEJIEHUS PA3JIMYHBIX
TEXHOJIOTMYECKUX ONIEPAITA.
OCHOBHOE OTIIMYUE YCTPOUCTBA —
TO, YTO OHO MOXET PabOTATh B IBYX
peXUMax: NPSIMOM U OTKJIOHEHUS.

BpLu npeiCcTaBiIeHbl YCTPOUCTBO
MOBOPOTHOE TUPABINYECKOE,
COEJIMHUTENb I€O(PHU3UIECKUT
KOMOWHHPOBAHHBIH,
NPEIHA3HAYEHHDBIN 71 IPOBENECHUA
I'YIC, a TAaKKE IIPOEKT TPydopesa
TUAPOMEXAHUYECKOTO JJ1A
06CaJHBIX KOJIOHH U KOHAYKTOPA.

MaBen KanyctH
Pavel Kapustin

customer may require, a high-capacity hydration
unit that replaces two conventional hydration units,
manifolds, SCU and other components of high-rate
fracturing fleets. A wide range of proppant trucks
for high-rate fracturing allows creating up to

185 tons of proppant stock.

An automatic control system ensures that the gel
is prepared with the specified viscosity.

The hardware-software complex Visual
Frac (Russian language interface,
measurements in SI units) developed by
FID Group is used for data collection and
equipment control.

The report by Yury Shtakbov, Director
of Vileren LLC, "Dowmnbole tools. New
types of products and advanced
developments' was fully consistent with
the title. The report presented the tool for
removal of paraffin deposits from tubing
without PDM — rotating paraffin cutter
PRV-57. The tool functions as a mill. When
pumping fluid through the tool its cutting
head rotates due to the energy of fluid jets
exiting at right angles to the cutting head.
There is a blade on the cutting head that
cuts off layers of paraffin deposits during
rotation.

Hydraulic controlled

Brnympucxeancunnoe ooopyoosanue NOV
onsn paoom na FHKT nipesicTaBui
Ilasen Kanycmun, periOHAJIbHBINA PyKOBOJUTED
jgenapramenTa «O6opynosanue 111 'HKT, Poccus
u CHI» NOV Qilfield Services Vostok. ITocnegaue
[ISTh JIET TPEH/BL, HAOIIOAAI0NUECS B 3A11aJTHOM
MOJIYIIAPUH, CBUJETEBCTBYIOT O TOM, UTO
YBEJIMYHBAIOTCA JUAMETPBI CKBAXKUH, CTAHOBATCA
6o0J1e€e MPOTAKEHHBIMH TOPU3OHTAJIbHBIE
ctBOJTHI (€ 1600 M 710 4000 M), 1, COOTBETCTBEHHO,
ysenuuubaercs guamerp 'HKT (c 2" o 2 5/8"),
JUTHA TPYOHI (C 6700 M 10 7600 M) 1 pazmep
KOMIIOHOBOK /111 PA6OTHI B TAKMX CTBOIAX.
YMEHBIIAETCA KOJTUYECTBO OIEPAIINH, 34 KOTOPBIE
34K434YMK JKEJIA€T BBIIIOJIHUTD paboThL PacreT
YHCIIO MAKEP-TIPOOOK, KOTOPbIE HEOOXOJUMO
npodpeseposats 3a ogHy CIIO, pacTeT pacxop
U pa3Mep NyJabCALIAU JABJICHUM U AMIUIATY/,
CO3/1AaBAEMBIX OCITHJUIATOPAMIL

NOV kak 17106a/1bHA51 KOPIIOPAL U pab0TACT HAJL
TEM, 4YTOOBI OOOPYAOBAHIE ITO3BOJISIO BBIIIOIHATD
CaMBbI€ CJIOXKHBIE PAOOTHI OBICTPEE U KAYECTBEHHEE,
MIPOXOAUTD CKBAXXUHBI CO CJIOKHBIM IPOUIIEM,
CIPABIATHCS C COBPEMEHHBIMU HAT'PY3KaAMH,
BO3HHUKAOMMUMU 11pu pabore ¢ THKT.

JIOKJIaTYHK OXAPAKTEPHU30BAT HECKOJIBKO
Moaupukanui ocuyiATopos Terra Pulse or NOV,

KOTOPBIE ITOKA34JIM BBICOKME PE3YJILTATHI IPH PAOOTAX B
OGOKOBBIX CTBOJIAX. BbLIIN IPE/ICTABICHBI BBIIIOJHEHHBIE

U TEKYIIHUE IPOEKTBI UHCTPYMEHTA Terra; COeIMHUTEIb

I'HKT Terra Link, ABOMHOI O6paTHBIA CTBOPYATBIH KJIallaH
Terra Seal, pe3p6OBOH T'NIPABINYECKUN PA3bEJUHUTEID

Terra Lock, B3] Terra Drill, a Taxoxe Terra Wave Agitator

System — cucrema, Co3/aromas KojIeO6aHus pa3HbIX 4aCTOT }
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MocneaHwe NaTb NeT
TPeHAbl CBUAETENbCTBYIOT
0 TOM, YTO YBENMYNBAIOTCA
AMaMeTPbl CKBAXWH,
CTaHoBSATCA Oonee
NPOTAXEHHbIMM
rOPU30HTasIbHbIE CTBOJIbI,
ANVHa TPYObl U pa3mep
KOMIMOHOBOK.

Over the past five years,
trends indicate that well
diameters are increasing,
horizontal wellbores

are becoming longer,
coiled tubing diameter is
increasing , as well as the
length of the CT and the
size of the assemblies.

whipstock UKP-55 is
designed for sidetracking
in carbonate reservoirs
with acid-jetting as well
as for running the tools
into the cased sidetracks
for different intervention
purposes. The main
feature of the tool is

the ability to operate in
two modes: direct and
deflecting.

The presentation also
described hydraulic
rotary tool, combined
logging connector and
hydromechanical casing
cutter.

Downbole equipment
NOV for CT operations
was presented by
Pavel Kapustin, Product
Line Manager, Coiled

Tubing Tools — Russia & CIS, NOV Oilfield Services
Vostok. Over the past five years, trends in the
Western Hemisphere indicate that well diameters
are increasing, horizontal wellbores are becoming

longer (from 1600 m to 4000 m), and, accordingly,
coiled tubing diameter is increasing (from 2"

to 2 5/8"), as well as the length of the CT (from 6700 m
to 7600 m) and the size of the assemblies for
working in such shafts. The number of operations
for which the customer wants to perform work is
reduced. The number of packer plugs that need to

4
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Juts 6o5ee 3(PPEKTUBHOM 60PLOBI C CHHYCON/IAJIbHBIM U
cnupanbHeIM ckpyunBanueM 'HKT. C 1ie1b10 OBBIIEHU S
HAJIEKHOCTU OBIJIO CO3/1aHO OOOPYIOBAHHUE [T
UCIBITAHUSA OCHUJUIATOPOB U B3] 11 pa3dpaboTaHBbl A1 HUX
HOBBIE CHUJIOBBIC TAPBL

3aKJTIOUYHTEbHAS YACTD JIOK/14/1a ObLIa TIOCBSIIEHA
YHHUKAJIBHOMY UHXXKEHEPHOMY LIEHTPY B HOBOCOTE 65113
XpIoCcTOHA (1rTaT Texac), rae Co3/1aHbl BO3MOXKHOCTH

be milled in one trip is growing, the flow rate and
the size of the pressure and amplitude pulsations
created by the oscillators are growing.

NOV, as a global corporation, is working to ensure
that the equipment allows you to perform the most
complex works faster and better, to drill wells with
a complex profile, to cope with the modern loads
that arise when working with coiled tubing.

[TEPCITEKTHBDI

JUISI BCECTOPOHHMX UCIIBITAHUN OO0PYIOBAHUS 151
I'HKT. JokJIag9uK NOPOOGHO
OCTAaHOBUJICS] HA UCTIBITAHU X
ocungTopos Terra Pulse B aTOM
LIEHTPE.

Ilepewbie pe3yrsmamuot
npumenenun KadGeabHOL
202108Ku PKI-60x3 0aaTTHKT ¢
3anaco8anHbIM MPexXHCUILHBIN
zeopusuueckum kaoenem
NPENCTABUII BEAYIITNUH
UHXXEHEP-KOHCTPYKTOP OPUT
«benHUITMHeDTh> Amumpuii
Tpemvarxoe. KabenpbHas TOIOBKA
NpEAHA3HAYECHA JIJI51 OOECIICYCHUSI
TIPOBEICHUS 3AKIIOUHUTEIBHBIX

The speaker described several modifications

of NOV's Terra Pulse oscillators, which
showed good results when working

in sidetracks. Completed and ongoing
projects of the Terra tool were presented;
Terra Link coiled tubing connector,

Terra Seal double check valve, Terra Lock
threaded hydraulic disconnector, Terra
Drill PDM, and Terra Wave Agitator System
— a system that generates oscillations of
different frequencies to more effectively
combat sinusoidal and spiral coiled tubing
twisting. In order to improve reliability,
equipment for testing oscillators and PDM
was created and new power pairs were
developed for them.

[OMuTpun TpeTbskoB

KapOTaXXeH B CYyOTOPU3OHTAIBHBIX Dmitry Tretyakov

U TOPU3O0OHTAIBHBIX CKBAKMHAX HA
I'HKT, OCHa1meHHON TPEXKUIbHBIM
KabeneMm; Jy1d CHUXKEHU A aBAPUIHOCTH IIPU ITPOBEAEHUN
KAPOTAXKEN B OTKPBITBIX CTBOJIAX 92—83 MM Ha

cxkBaxxuHax ¢ HITJ; ist o6ecriedeHust IpUCOCTUHEHU S
CTAH/IAPTHBIX '€O(PU3UIECKUX IPUOOPOB OIIPEAECICHHBIX
TUIIOB U O60pyRoBaHus A1 Plug & Perf, OCHaImeHHbIX
TPEXKUIBHBIM Ka0€JIEM.

BplIM IEpPEYHCIEHBl JIEMEHTHI KAOEIbHOMI I'OJIOBKH
(BaJIBLIOBOYHBIN IEPEBO/THUK, Y3€JI (PUKCAIIUS KAOECIIs,
y3es repmetusannu nonoctu F’HKT, 6710k 0OpaTHBIX
KJIAIIAHOB, y3€JI ITEPMETU3AIINH JKHUJI KAO€JIs1, ABAPUITHBIN
Pa3beAUHUTEND, MOAYIIb IPUCOEAUHEHUA T€O(PUNIECKHIX
NPUOOPOB) U €€ TEXHUYIECKHE XAPAKTEPUCTUK.

Pesynbprarsl IPOMBICIIOBBIX UCIIBITAHUN
MHOATBEPANUIN, B YACTHOCTH, BO3MOXHOCTD JJOCTABKU B
CYOroOprM30HTAIBHBIN CTBOJI CKBAKHUHBI I'€O(PU3UUECKUX
IPUOOPOB HAPYKHBIM AuameTpom 42 mm 1 60 mm Ha THKT
AuaMeTpoM 50,5 MM € TPEXKUIBHBIM I€O(PHU3UYECKUM

The final part of the report was devoted
to the unique engineering center in
Novosota, near Houston, Texas, where
opportunities for comprehensive testing of CT
equipment were created. The speaker elaborated on
the tests of the Terra Pulse oscillators at this center.

The first results of using the RKG-60x3
cable bead for coiled tubing with a stored
three- core geophysical cable were presented
by Dmitry Tretyakov, leading design engineer at
ORIT BelNIPIneft. The cable head is designed to:
perform final logging operations in sub-horizontal
and horizontal wells using coiled tubing equipped
with three-core cable; reduce failure risk while
logging in open holes of 92—83 mm in wells with
low formation pressure; provide connection of
standard logging tools of certain types and Plug &
Perf equipment with three-core cable.

Elements of the cable head (roll-on connector,
cable fixing unit, CT sealing unit, check valve unit,

Kabesem.

C 1ok1agoM «Cucmemuulii
1700X00 K UCNONB306AHUIO
B3/] c uncmpymenmom
MHOZOKPAMHOU aKxmueauuu
00Xx00a ONAMAKCUMANLHOZO
nosesluenun IPPexmuenocmu
pabomst u npoonrenusn cporxa
cayacost THKT» BBICTYIII
Dapxao Xamuoose, MCHEKED
10 PA3BUTHIO ITI0OH6AIBHOTO
6uszHeca BICO Drilling Tools Inc.
TTOBBIIIIEHUE COXKXHOCTH paboT
BJICUET 32 COOOM HEOOXOAUMOCTh
PACHIMPEHUS AKCITYATAITMOHHBIX
OI'PAHUYECHUI. 34 IIOCJICITHUE
JIECSITD JIET KOJTMYECTBO
MIPOBOAVMBIX B Poccum
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cable cores sealing unit, emergency disconnect
unit, logging tool connection module) and
technical characteristics were listed.

Results of the field tests confirmed the
possibility of running logging tools
of 42 mm and 60 mm outer diameter in
the subhorizontal wellbore on a 2-in CT
with a three-core logging cable.

"A systematic approach to using
PDM with a Multiple Activation
Bypass Tool to maximize operational
efficiency and extend CT life'" was
presented by Farbad Kbamidov,

Global Business Development Manager,
BICO Drilling Tools Inc. An increase

in the operations complexity requires
expansion of operational limits. The
number of hydraulic fracturing operations



onepanui ['PI1 BBIPOCIIO NOYTHU B 1BA PA34, B CBA3H C
4eM TPeOyeTCs NOBLITEHHE 3(PHEKTUBHOCTH PAOOT IO

¢ppeseposanuio. CEPBUCHBIE KOMITAHUH OYEHD HYK/IAI0TCS

B MHHOBAIJMOHHBIX TEXHOJIOTUAX PA30yPUBAHUA U
(dpes3epoBanus. PaboThl 1O PPE3EPOBAHUIO ITAPOB, CENIET
U MY(PT B TOPU3OHTATIBHBIX CKBAXKUHAX U CKBAXKHAX

C 6OJIBIIUM OTXO/IOM OT BEPTHUKAJIN BKJIIOYAIOT
3HAYUTEBHOE KOJIMYECTBO OMEPALINH O MAOGIOHUPOBKE
CTBOJI4, YTO BBI3BIBAET U3HOC OOOPYAOBAHUSA U

IPUBOIUT K POCTY HETPOU3BOACTBEHHOI'O BDEMEHH.
HOBBI1 CMCTEMHBIN MTOAXO/T C UCIIOJIb30BAHUEM B3]

o1 BICO Dirilling Tools u ycranoBineHHoro B KHEK
UPKYJIAIIMOHHOI'O NeEpeBOAHNKA PBL® — aBTO3aTBOPHONI
OANIIACHOI CUCTEMBI MHOTOKPATHOM AKTUBAIIUH —

MPU3BAH COKPATUTD BPEMS BBIIIOJIHEHUS JOPOTOCTOSIUX

CITyCKO-TIOJTbEMHBIX ONEPAIIUI, TOBBICUTH
3PHEKTUBHOCTD PA6OT HA KOJITIOOUHTI'E U TPOJIJIUTh
JKM3HB TPYOHI (Coil life).

LlenTpaabHas YaCTh IPE3EHTAIINH ObLIA TOCBAIIEHA
B3 or komnanuu BICO Drilling Tools, nx 0CO6€HHOCTSIM
U IpeuMymecTsam npu padore ¢ THKT. Ogaum
M3 KOMIOHEHTOB B3/l ABJ151€TCSI BBICOKOTOYHBI
NpOPUIMPOBAHHBIN CTATOP C 3nacTromepom Evenwall®
ot komnanuu ¢ Kaechele (I'epmanus). CTaTOpEI
SpiroStar 06eCcreYnBaIOT BEICOKYIO IPOYHOCTD B
PE3YABTATE NIPUMEHEHM S B HUX PE3UHOBBIX YIIJIOTHEHUH
PaBHOMEPHOU TOJIIIUHBL. DTA PEBOTIOITMOHHAA
KOHCTPYKLHSA YIBAUBAET MOITHOCTD TP (PAKTUYECKOM
YCTPaHEHNHU rucTepesnca. Kapoua-sonbppamMmoBoe
MHOKPBITHE 3AMIUIIAET POTOP OT TSXKEJIBIX COJIEBBIX
pactBOpOB. HINUHJENb yCUIIEH PAAUATBHBIMUA
TBEPAOCIIJIABHBIMU OIIOPAMH.

O guobpavuu u npexncoespemenHoM 6b1.xX00e U3
cmpoa HKT pacckazan Xopxe M. Bynze, crapiinii
MEHE/IKED IO pa3pabOoTKE IPOAYKTOB KOMIIAaHUM Tenaris
Coiled Tubes. ITpe3eHTanys cCofepskana YEThIPE pa3aeia:
XAPAKTEPUCTUKU OTKA30B, MATEMATUYECKHUE MOJIE/TN
U CUMYJISILIAY, TA6OPATOPHBIE UCTIBITAHUSA
U BBIBOZBL. PaccMaTprBaeMBbIil MEXAHU3M
oTka30B 'HKT cTa/1 u3BeCTEH B HOCAEJHUE
TPU — NATh JIET. [IONOOHBIE OTKA3BI U ITIOJIOMKH
CJIY4aIOTCs B HUXKHEN TPETHU KOJIOHHEBI B
pE3yaAbTaTe BUOPALIUH BHYTPHUCKBAXKUHHOT'O
WHCTPYMEHTA U BO3HUKAIONIErO 3(pdeKrTa
pesonanca. KoMObnHanysa BBICOKOLIMKIMYHBIX
Y HU3KOIIMKJIMYHBIX HATPY30K IIPHUBOJAUT K
CHHKEHUIO PECYPCA THOKOM TPYOBI.

HavaJbHUK yIIPABIEHUA IPOJAXK ACTIAPTAMEHTA
3aKaH4YUBaHUA CKBAXXUH ¢ MT'PII TK «Pumepa»
Admumpuii Masypery 038y In1 JOKJIA
«Hmnopmosameuwenue KaxK ycmouuueas
cmpamezua pa3zeumusn 3aKaHUUCAHUS
poccuiickux ckeadxcun». I'pynia KOMIIaHU
«PuMepa» akTUBHO passusaeTcs. B 2019-2021
rojjlax B MOJEPHHU3AIINIO MOIHOCTEN OBbLIIO
MHBECTUPOBAHO 1,5 MiipA py6sieil. Beipyuka o
uroraMm 2020 rozga coCTaBua OKoIO 14 Mmipa pyoiier.
KoMIaHus aKTUBHO PACHIUPSET PBIHOK CObITA. B PO
PAa3BEPHYTA HIMPOKAS CETh CECPBUCHBIX 0a3.

bBpliu pecTaBaeHbl TEXHOJOIMY 3aKaHYnBaHuA ['K

«Prmepa» 1 KJII0YEBBIC XAPAKTEPUCTUKU JIOKAJTN30BAHHBIX

pemennit g MI'PIL Ipeanaraiorca MHOIOPa3oBble,

Omutprn Masypelt
Dmitry Mazurets

in Russia has almost doubled in the last ten years,
necessitating more efficient milling operations.
Service companies need innovative drilling and
milling technologies. Operations for milling balls,
seats and sleeves in horizontal and extended-

reach wells involve a significant amount of drifting
operations that result in equipment wear and
increase in non-productive time. BICO Drilling
Tools presented a new systematic approach using
positive displacement motor (PDM) and circulation
sub PBL® with multiple activation automatic bypass
system installed in the BHA. This system is designed
to reduce the time required to perform costly
operations, increase operational efficiency and
extend coiled tubing life.

The middle part of the presentation was
dedicated to the features and advantages of BICO
Drilling Tools' PDMs used with coiled tubing.

One of the PDM components is a high-precision
profiled stator with Evenwall® elastomer from
Kaechele (Germany). SpiroStar stators offer high
durability due to uniformly thick rubber seals. This
revolutionary design doubles the power while
virtually eliminating hysteresis. The tungsten
carbide coating protects the rotor from heavy saline
solutions. The spindle is reinforced with radial
hard-alloy bearings.

The reporter showed a number of case studies
of the use of DSI PBL Multiple Activation Bypass
Systems and the operational data from well clean-
out operations using this system.

Jorge M. Bunge, Senior Product Development
Manager, Tenaris Coiled Tubes, spoke about
coiled tubing vibration and premature
Jailure. The presentation was divided into four
sections: failure characteristics, mathematical
models and simulations, laboratory tests and
conclusions. Coiled tubing
failure mechanism under
consideration has become
known in the last three to
five years. Similar failures
and breakdowns occur in
the lower third of the string
as a result of vibration of
the downhole tool and the
resulting resonance effect.
The combination of high-
cycle and low-cycle loads
results in reduced coiled
tubing life.

Dmitry Mazurets — Head
of Sales Department, MSHF
Completion Department,
Rimera Group of Companies
— presented a report on

"Import substitution as a sustainable strategy
Jor the development of injection of Russian
wells". Rimera Group is growing rapidly. 1.5 billion
were invested in upgrading the operational capacity
from 2019 to 2021. Revenue by the end of 2020 was
about 14 billion rubles. The company is actively }

PROSPECTS
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[TEPCITEKTHBDI

aJJAITTUBHBIE, C BBICOKO! CTEIICHBIO
HAJIC’KHOCTH U IIPAKTUYHOCTH
IIPUMCHCHUWA B pOCCHﬁCKHX YCIIOBUAX
TEXHOJIOTMHU. B TOoKI1a/1€ 6bLI JaH
0630p psi/ia MIAPOBBIX TEXHOJOTUN U
060PYJOBAHUS JIJISI UX OCYIIECTBIICHUSL
OXapaKTEPHU3OBAHDI C/IBHKHBIE
CHCTEMBI aKTUBAUK MyDT I'PIT C
MOMOIIBIO MHCTPpyMeHTa Ha HKT nu6o
I'HKT, CUCTEMBI CEJIEKTUBHBIX ITAKEPOB
¢ I'TITL, ruapasnudeckue Mmy@Tol I'PI,
PacTBOPUMBIC CUCTCMBI.

Omxpoimue Ho8020
npouzeoocmea ' HKT na 1oze
Poccuu, ezo neppcnexmusoLu
HO6ble PbinKy ObLIN IPE3EHTOBAHBI
B JIOK1aJic Braoumupa Pyonesa,
reHepanabHOro JupekTopa OO0 «Crap TrIO6UHT».

Bnagumnp PyoHes
Vladimir Rudnev

expanding distribution markets. An
extensive network of service bases has
been set up in Russia.

The report covered Rimera's
completion technologies and the
key features of localized solutions
for multistage fracturing — reusable,
adaptive and highly-reliable
technologies that can be applied
in Russia. An overview of ball
technologies and equipment was
presented. The report also described
the systems for activation of sliding
sleeves using shifting tools on tubing
or coiled tubing, selective packer
systems with a sand-jet perforation
option, hydraulic toe sleeves and
soluble systems.

KpynHbI# MTHBECTULIMOHHBIA IIPOEKT 110 CTPOUTENLCTBY
npousBoacTsa 'HKT 6bu1 peanin3oBaH HA TEPPUTOPUH
CTaBpPONOIBCKOIO UHYCTPHUAIBHOIO MAPKa «MacTtep».
TOpKECTBEHHOE OTKPBITUE KOMITAHUHU «CTap ThIOOUHI»
COCTOANIOCH 3 OKTAOPA 2021 roga. KOMIIIEKC TPyOHOTO
NpOou3BOACTBA «CTap ThIOOUHI» ITO3BOJIAET BBIITYCKATh
BBICOKOTEXHOJIOTMYHYIO ITPOAYKIIHIO, ITOJTHOLIEHHO
3ameHsaonyo FTHKT UMIIOpTHOTO TPOU3BOACTBA.
Joctynnueirt coptuMmenT 'HKT — ot 25,4 MM 10 73 MM.
Hcnonbayercs cranb A606 grade CT 70 — CN110 KOMITAaHHH
ArcelorMittal (PpanHuys). B nepcnekTuBe NIaHUPYETCA
HCIIOJIb30BAHUE CTAJIU OTEYECTBEHHBIX TPOU3BOAUTEIEL.
BeIrojHOE reorpapudecKoe NoNM0KEHUE IPEJOIPEAEIAET
Jut «Crap ThIOOMHI» XOPOIINE JIOTUCTUYECKHE

The opening of a new CT production
Jacility in the Soutb of Russia, its prospects
and new markets were presented in a report
by Vladimir Rudnev, General Director of Star
Tubing LLC. A large investment project for the
construction of a coiled tubing production facility
was implemented on the territory of the Stavropol
industrial park "Master". The grand opening of Star
Tubing took place on October 3, 2021. The Star
Tubing CT production complex makes it possible to
manufacture high-tech products that fully replace
imported coiled tubing. Available assortment of
coiled tubing ranges from 25.4 mm to 73 mm. Used
steel is AGOG grade CT 70 — CN110 by ArclorMittal

BO3MOXHOCTH. (France). In the future, it is planned to use steel
from domestic producers. The favorable geographic
Jpa mudppoBudanuu location provides Star Tube with good logistic

Kamuas 3axupoes, 11pe/icejaTenb COBETA JUPEKTOPOB
Hudposoit nnatdopmel DKO, BLICTYIHII C JOKIAI0M
dlugpposoe oypenue. Texnonozuu 6yoyusezo
cez200na». ITnardopma DKO — 3TO IPOrpaMMHO-
AMNIMapaTHOE PEUIEHUE, KOTOPOE COCTOUT U3 YETBIPEX
4aCTeN: NUII03 (IIPOMBIIICHHBIN KOMIIBIOTED),
COOUPAIONIHNI TAHHBIC U3MEPEHUH IATIYNKAMH I'€OJIOTO-
TEXHUYECKUX UCCJIEJOBAHNI, OypPOBOI OpUTa/Ibl U
TEJIEMETPHUH, OOPAOATHIBAIONINI UX U TICPEIAIONTNI HA
O6JIAYHBIN CepBEP; 00MaAKO — DKO-cepBep — MHCTPYMEHT
VIIPABICHUS JAHHBIMHU

opportunities.

The era of digitalization
Kamil Zakirov, Chairman of the Board
of Directors at Digital EKO Platform made a
presentation on "Digital drilling. Technologies
of the future today". The EKO platform is a hard
and software solution that consists of four parts:
a gateway (industrial computer) that collects
measurement data from geological survey, drilling
crew and telemetry sensors, processes
(pPENO3UTOPHH 3HAHUN); YAAJIEHHOE : S and transmits data to the cloud server;
YIPaBIEHNE, OCYIECTBIIAIONIEE / “% Kamilzakiov cloud — ECO server — data management
ONEPATUBHBIN KOHTPOJIb U : = tool (knowledge repository); remote
CYNEPBAN3UHT OyPOBBIX OPUTAJ, management that performs operational
4 TAKJKE UI'PAIoLIee POJIb control and supervising of drilling crews,
KOOPAWHAITMOHHOT'O LIEHTPA, that also functions as a coordination
YAAJIEHHBINI MOHUTOPHHT, center; remote monitoring that tracks
OTCJIEKUBAIONUI IPOEKTHI projects and compliance with accepted
U COOTBETCTBHUE IPUHSATBIM quality standards. The system requires
CTAH/IAPTAM KadecTBa. Cucrema almost no additional hardware, services,
MPAKTUYECKU HE IPEJIIOIATACT etc. Only industrial computer (gateway)
JIOTIOJTHUTEJIBHOT'O «KEJIe3a», is installed on site. Cloud can be a
JIOTIOJTHUTEIBHBIX CEPBHUCOB U T. I1. commercial one (Yandex, Mail.ru) or
Ha 06'bEKT CTABUTCS TOJBKO internal client server. Remote drilling
MPOMBIIUIEHHBIA KOMITBIOTED management center is used for remote
(1uTI03). B Ka4ecTBE O6IaKA MOXKET control.

22 Ne 4 (078) OexaGps/December 2021



BBICTYTIATh KA4K KOMMEPUYECKOE OOIAKO («IHAEKC», Mail.
ru), TAK ¥ BHyTPEHHUN CEPBEP KJIMEHTA. YIAJIEHHOE
IT0JIB30BAHUE — ITO YAAJICHHBIN [IEHTP YIIPABJICHUS

The heart of the EKO system is a dynamic digital
well twin. This is a physic-mathematical simulation
that calculates the mechanics and hydraulics of the

OypeHueM.

Cepaue cucreMbl ODKO —
JUHAMHYECKUH TUPPOBOH
JIBOMHHK CKBA’KHUHBIL. DTO
(PU3UKO-MATEMATUYECKAS
MO/IEJIb, KOTOPAS
PACCUYUTBIBAET MEXAHUKY
U TUJIPABJIMKY CKBA>KHHBI,
YUUTBIBAS BCE TEKYIIINE
nponeccol. Ludposoit
JBOMHUK KAJTUOPYETCA
O/ TEKYIIEE COCTOSTHUE
CKBa’KMHBI, OCHOBBIBAsICh HA
MOKA3aHUAX JATYUKOB HA
MOBEPXHOCTH.

Kamnip 3aKnpoB pacckasan
O TOM, KaK U(PpoBa

well, considering all current processes. The digital

Cepaue cuctemnbl KO -

AVHaMUYeCKU uygpoBomn

JABOVHUK CKBaXWHbI. ITO
dbU3nKo-MaTemMaTmyeckasn
MOAENb, KOTopas
PaccYNTbIBAET MEXAHUKY
N rMAPaBNMKY CKBaXMHbI,
YyUYMTbIBasA BCE TEKyLLME
npoLeccol.

The heart of the EKO
system is a dynamic digital
well twin. This is a physic-
mathematical simulation

twin is calibrated to the current state of the
well, based on sensor readings at the surface.
Kamil Zakirov described how the digital
EKO platform is used in drilling and how
it can be used in coiled tubing drilling. The
algorithm of actions in case of violations
and the principles of drilling efficiency
management were also described. Another
advantage of the system are automatically
generated reports and summaries. Data
are generated by the program without the
possibility of adding comments and remarks.
The system is also capable of analyzing drilling
tools fatigue and defining and reevaluating
the drilling roadmap.
The EKO system is already applied in a

PROSPECTS

watdopma OKO npuMeHaeTcs

B OYPEHNU U KAK OHA MOXKET that calculates the

OBITb UCTIOJIb30BAHA B OYyPEHNH mechanics and hyd rz_aulics
of the well, considering all

Ha KOJITIOOMHTE. BblJI NOKA3aH
AITOPUTM AEHUCTBUM IIPU
HAPYIEHUAX, PACCKA3aHO
O IPUHIIUIAX YIIPABJIECHUSA
3(pPEKTUBHOCTBIO 6ypeHus. Eie 0THO MPEUMYIIECTBO
CHCTEMBI — ABTOMATUYECKH FT€HEPUPYEMBIE OTUYETHI
Y CBOJIKMU. JJaHHBIE TEHEPUPYIOTCS IPOTPAMMHO, 6€3
BO3MOKHOCTH JJOOABJIIEHUA KOMMEHTAPHUEB U PEMAPOK.
Cucrema TakKe ClIOCOOHA AHAJIM3UPOBATD YCTATOCTHBIN
HU3HOC OYPOBOI'O UHCTPYMEHTA, OIIPEJAENIATD U
MEPEOLIEHUBATD JOPOXHYIO KAPTY Oy PEHMUSL

Cucrema DKO yrxe 33/1cICTBOBAHA B PSJIE CTPAH.
Ha ssuBapp 2022 roja 3aIVIaHUPOBAH €€ TECT
B KOMIaHUU Saudi Aramco Ha IISITH 6y POBBIX
CcTaHKaX. Takxe oHa OyJIeT IPEAYCTAHABINBATCS
B KOJITIOOMHTOBBIE YCTAHOBKH, IPOU3BOAHMBIE B
P® u nnpeiHa3HAYEHHBIE JJ151 KOITIOOMHI'OBOI'O
OypeHusL.

JIOKJIa/l ITTAaBHOT'O CIIELMAJIMCTA OTAEIIA
Pa3pabOTKU IIPOEKTOB reOMeXaHUKU U I'PIT
OOO «PH-bamtHUITNHeDTH> HPpunbL
2Kenmoeoii 6b11 TIOCBAIICH pa3padbomxe u
6HeOPeHUIO OMmeuecmeéeHnozo nPozZPammnozo
obecneuenus ONAMO0CAUPOSAHUA U
anaau3a onepauuii c 2uOKUMU HACOCHO-
Komnpeccoproimu mpyoamu. LleHTpaTbHAS
TEMA BBICTYIIJIEHUS — Pa3pabOTKa U BHEJPEHHE
oredecTBeHHOro cumynaropa 'HKT. B <Pocued >
exeronHo aenaercs 3000+ onepanuii ¢ THKT,
IIPU 3TOM JIJIsI MOJICJTMPOBAHUS, IIPOEKTUPOBAHUS
U1 O6PABGOTKHU IAHHBIX JJO HE/ITABHET'O BPEMEHU
UCIIOJIb30BAJIOCh UCKIIOYUTENLHO 3apyoexxHoe I1O. Bee
MPOMBIIUIEHHBIE CUMYIATOPBI THKT TpebyioT permenus
KOMIIJIEKCA (DU3UKO-MATEMATHUYECKUX 3a/1a4. Takon
CUMYJIATOP BKJIIOYAET MOJIECJIU TIO PACYETAM HAI'PY30K,
MHOT'O(MA3HON T'MIPABIMKU U YCTAJIOCTHOI'O U3HOCA,
KaK/Jas1 U3 KOTOPBIX COAEPKUT IOJMOJIEIH.
B cumMynsaTope npeayCMOTPEHBI TAKXKE JOTIOTHUTEIbHEIE
(PYHKIIMOHATBHBIE OJIOKH.

current processes.

VprHa Xenosa
Irina Zheltova
!

number of countries. It is scheduled to be
tested in Saudi Aramco on five drilling rigs in
January 2022. It will also be pre-installed in
coiled tubing drilling units manufactured in
Russia.

The report of Irina Zbeltova, Chief
Specialist of Geomechanics and Hydraulic
Fracturing Projects Development Department,
RN-BashNIPIneft LLC, was devoted to
development and implementation of domestic
software for modeling and analysis of
operations with coiled tubing. The central
topic of the presentation was the development and
implementation of a domestic CT simulator. Rosneft
performs 3,000+ CT operations annually, while
until recently only foreign
software was used for
modeling, design and data
processing. All industrial
CT simulators require
solving a complex of
physical and mathematical
problems. This simulator
includes models for load
analysis, multiphase
hydraulics, and fatigue,
each of which contains
submodels. The simulator
also provides additional
functional blocks.

The set of models that
are calculated in the
created CT simulator was
considered in detail. At
present, the domestic simulator "RN-VEKTOR" is
being introduced in the company "RN-GRP". This
CT simulator has successfully passed testing to
compare the results of calculations with the best
simulators-analogues, and in the part of hydraulics
of gas-liquid flows, more advanced calculation
models have been implemented.

The model of collection, processing and }
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BbL1 TOJIPOGHO PACCMOTPEH
Ha60p MOJIETIEH, KOTOPBIE
PACCUUTBIBAIOTCS B CO3/JAHHOM
cumynarope 'HKT.

B Hacrosmee BpeMsa UJET
BHE/IPEHNE OTEUYECTBEHHOT'O
cumynaTopa «PH-BEKTOP» B
koMmnanuu «PH-I'PIT». [lanHBIT
cumynarop THKT ycnemno
POIIE TECTUPOBAHUE HA
CONIOCTABJIEHUE PE3YIBTATOB
PacCyY€eTOB C JIY4IINMHU
CHUMYIATOPAMU-AHAJIOTAMH,
4 B YaCTH TUAPABIUKHA
ra30KUJKOCTHBIX TEYEHU
pP€Eann30BaHkbI boJiee
NPOJBUHYTBIE MOJEN
pacyeTos.

Mopenb c60pa, 06pabOTKH U BU3YAJIN3AIIUH JAHHBIX
craHumu ynpasnenus «<PH-BU30P> npoxoaur
BHE/IPEHME CHJIAMU BHYTPEHHETO cepBUca «PocHeEDTH>
no I'PITu THKT. ITposegeno 1500+ 3anucer JaHHBIX 110
KOHKPETHBIM PaOOTaM.

C noxnagom «ugbposesie pewenusn ona I'PIT»
BeICTYIUI Makcum Padeed, HadabHUK LITP
OO0 <«TarpaC-PemCepBHUC».

Oo6opynosanue gy I'PIT aBnasercs Haubosee
BBICOKOTEXHOJIOTUYHBIM KOMIIJIEKCOM U3 IIPHUMEHSAEMBIX
Ha 00beKTax. MHdopManus o pabore 060pyLOBAHU S
PETUCTPUPYETCA MHOXKECTBOM JJATYUKOB M OTPAKAETCSA
B CUCTEMAX c60pa JaHHBIX. C HEIbI0 MUHUMU3AITUN
PHCKOB IOJIOMOK O60PYIOBAHMA IIPOBOJAATCA
n1aHoOBbIE TO U 3aMEHBI y3JI0B U JIETAJIEH, B TOM YHUCIIE
LEHTPOOEKHBIX HACOCOB CMECUTEJIBHOM YCTAHOBKH. Ha
KaK/IbIF y3€J1 yCTAHOBJIEHBI ONIPE/IE/IEHHBIE IOKA3ATEN
HApaOOTKH, TAK JJIs1 LEHTPOOEKHOI'O HACOCA JJ151 3AMEHBI
YCTAaHOBJIEHA HApa6oTKa 900 TOHH nponnanTa. Ho
YCIOBHA KCIUTYATALIUU OBIBAIOT PA3HBIE, U 3a9ACTYIO
IIPU NPOBEAECHUH IIJIAaHOBOI'O TO pecypc 060pyAOBAHM S
IIO3BOJISIET €IIIE IIPOJOJIKUTH PA6OTY UK, HA060POT,
060PYJOBAHUE BBIXOAUT U3 CTPOS IPEXKAEBPEMEHHO.

Bruia pa3zpadoraHa nu@poBast MOJIEIb IPOI'HO34,

KOI'ZJa Hy’>KHO OCYHIECTBJIATD 3aMEHY LIEHTPOOEKHOIO
Hacoca. [IporpaMmMHOe o6ecriedyeHe PETUCTPUPYET

535 napamMeTpoB, KOTOPBIE 661K BHECEHBI B ClickHouse.
JanHas TabI111a TO3BOIMIIA UCKJIIOYUTh HEHYKHBIE
MMapaMeTPHI U BBISIBUTD JIABICHHE TUPABINKH U OOOPOTHI
BpAIEHUS JJ151 IIEHTPOOEKHOT'O HACOCA B 3aBUCHMOCTH OT
JIaBJICHUS ITIOJTIOPA, 4 TAKXKE BBIABUTH PA60OTOCIIOCOOHOCTD
KIT[I 11eHTpO6EKHOTO HACOCA.

IIpy yBeIMYeHNM HATPY3KU I'UAPABIMYECKON CUCTEMBbI
Ha FU/IPOMOTOP U O60POTOB BPAIIECHUS 17151 PAOOTHI
LEHTPOHEKHOTIO HACOCA TPOTPaMMa CUTHAJIU3HUPYET 06
OTKJIOHEHMU, YTO SIBJISICTCSA CUTHAJIOM JIJISI YIIPEKACHU S
OTKa33, 4 UMEHHO TPEOYETCS 3aMEHA PAO6OUYETO KOIECa UIIN
KOPITyCa IIEHTPOOEKHOI0 Hacoca. [TonyyeHHbIe JAHHBIE
B OHJIAIH-PEXXHUME OTCICKUBACT MEXAHUYECKAS CIIYKOA.
[Tocne nposeaenusa OITP € HONOXUTENBLHBIM PE3YILTATOM
3aMEHA LIECHTPOOEKHOT'O KOJIECA OCYIIECTBIISIETCS HE
110 HapaboTKe, a 110 KIT/] rugspOCuCcTEMBL. AHAJIOTUYHAS
CHCTEMA MOXET IPUMEHSTHCS U 711 HACOCOB O/IA4U
SKHUJKOU XUMUH.

Makcnum O
Maksim Fad
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visualization of data from the RN-VIZOR
control station is being implemented by

the internal service of Rosneft for hydraulic
fracturing and coiled tubing. Conducted 1500+
job-specific data records.

Maksim Fadeev, Head of the Technical
Development Center, TagraS-RemService LLC,
delivered the report "Digital Solutions for
Hydraulic Fracturing".

Fracturing equipment is the most high-
tech equipment used for well interventions.
Data on equipment operation is recorded by
alarge number of sensors and transferred to
data acquisition systems. In order to minimize
the risk of equipment failures companies
carry out scheduled maintenance and
replacement of assemblies and parts, including
centrifugal pumps of the mixing unit. Specific
run life indicators are set for each component. For
example, the centrifugal pump should be replaced
after 900 tons of proppant. However, there are
different operating conditions, and often a routine
maintenance can identify premature failure or
show that equipment can be operated further.

A numerical model has been developed to predict
when a centrifugal pump needs to be replaced. The
software records 535 parameters that have been
entered into ClickHouse. This table allowed to
exclude unnecessary parameters and identify the
pump efficiency, the hydraulic pressure and RPM
values based on back pressure.

When the hydraulic system load on the motor
and the rotation speed increase, the program
signals a deviation providing the ability to prevent
failure and replace the impeller or the pump
housing. The data received is monitored online by
the mechanical service department. After the test
run with a positive result, the centrifugal wheel is
replaced according to the efficiency of the hydraulic
system rather than the operating time. A similar
system can be used for liquid chemical feed pumps.

The next stage of digital solutions was the
automation of fracturing supervisor workplace
and auxiliary services. Another area for automation
is materials accounting. The fracturing design is
uploaded to 1C by the analytical service. The design
already includes the data on the planned chemical
volume, taking into account the volume in stock. A
write-off statement is also automatically generated.
Responsible persons can track material balance
deviations online.

The program includes an operation planning
algorithm which allows to estimate the monthly
workload for the fracturing fleet and evaluate
the personnel operating hours and the need for
chemicals and equipment.

The program allowed to increase the speed of
processing information on costs and performed
operations and reduce the workload in entering
data. Management decisions in cases of deviations
are applied more quickly, time for analytics is
reduced.



CIleyIOmuM 3TAaIIOM
U(PPOBBIX PELICHUI CTAJIA
4ABTOMATHU3AIIHS pAOOYEro
mecra macrepa I'PITu
BCIIOMOTATENBHBIX CIIYKO. Eme
OJJHA I'PYIIIIA — YUYET MATEPUAOB.
Jusarin I'PI1 3arpyskaercs B
1C aHATUTHUYECKOI CITYKOOM.

B nusarine yxxe ykasaHbl
HEOOXOAUMBIE IIJIAHOBBIC
JIAaHHBIE 10 PACXOy XUMUH
Cy4eToM 3amaca. Taxkxe
ABTOMATHUYECKU (POPMUPYETCA
BEOMOCTD Ha CIIUCAHUE.
OTBETCTBEHHDIE JINLIA MOI'YT B
OHJIANH-PEXHME OTCIEXKUBATD
OTKJIOHEHM S TIO MATEPHUAIBHOMY
OanaHcy.

B nporpamme UMeETCs ANTOPUTM IJIAHUPOBAHUS PAOOT,
4 IMEHHO MeCA4YHasA 3arpy3Ka (potos I'PI1, 4TO NO3BOIAET
YoKE HA 3TAIE INTAHUPOBAHUA BUAETh TOTPEOGHOCTD B
XHMHH, BOOOPYAOBAHUH U KaKas OYAET BBIPAOOTKA
MEPCOHAJIA IO YACAM.

B pesynbraTe NCOMb30BAHUA IIPOrPAMMEBI ObLIA
MOBBIIIEHA CKOPOCTb O6PA0OTKH
UH(OPMALIUH 10 3aTPATAM U
BBINIOJTHEHHBIM ONEPALNAM, CHUKEHDI
TPYAO3aTPATHI HA BBOJ NUH(POPMALTUH.
Bonee oneparuBHO NPHUMEHAIOTCA
YIPaBIEHYECKUE PEMIEHU IIPH
OTKJIOHEHUAX, COKPATUIIOCh BDEMS HA
NPOBEAECHUE AHATTUTUKH.

B HacTosmiee Bpemsa nporpaMma
COBEPIIEHCTBYETCSA B HAIIPABJIECHUN
pacmupeHusa QyHKITAL:
pa3padaTeIBAETCA MOAYIID YAAJIEHHOMN
PabOoTEI HA CKBAKHHE B YCIIOBUAX
OTCYTCTBUSA MHTEPHETA, 3AIJIAHUPOBAHO
aBTOMaTHU4ecKoe crimcanue 'CM ot
JAaTYUKOB PACXO/A TOILIUBA.

Cepren ATpyLUKeBUY
Sergei Atrushkevich

Cucrema gMarHoCTUKuM
COCTOSIHMSA K1larnaHoB
HB[ npeaHa3HayeHa gns
OLIEHKW TEXHNYECKOIO
COCTOAHUA KlarnaHHoW
napbl HB/ c uensto
npenoTBpaLLeHns ee
aBapUMNHOro pa3pyLueHus
N CHUXXEHMS 3aTpaT Ha
3KCnayaTaumio.

Diagnostic system for
high-pressure pump

In the meantime, work has been underway
to expand the program functions: the module
for remote operation in locations with no
Internet access, automatic write-off of fuel
and lubricants according to the fuel gages.

SergeiAtrusbkevich, Chief Designer
for well intervention equipment at FID
Group, presented technical methods for
conirolling the state of the coiled tubing
and fracturing equipment. The report
addressed two topics: coiled tubing testing
equipment (flaw detector, which has long
been in use and is constantly being improved)
and an innovative diagnostic system for high-
pressure pump valves, which is at the final
stage of development.

CT flaw detector DT2 is designed for
evaluation of technical condition of coiled tubing
of four sizes (1.25 in, 1.5 in, 1.75 in, 2 in), flaw
detection and assessment and measuring geometric
parameters. The speaker listed the main technical
characteristics of the DT2 and design features.
Tailor-made software which is constantly being
improved provides for recording and displaying the
received data. Further actions of the
flaw detector designers will be aimed
at finalizing the hardware in terms of
analytics automation.

Diagnostic system for high-
pressure pump valves is designed
for evaluation of valves condition in
order to prevent failures and reduce
costs for pump operation. High-
pressure pumps require periodic
valve replacement. Currently such
replacement is performed as a
preventative maintenance rather
than upon failure. The analysis
showed that usually the valves have
60—65% wear. Consequently, the

O mexnuuecxkux cpeocmeax
KOHMPOAA COCMOAHUA

MexXHON02UUeCK020 000PY008anUA

THKT u I'PIT pacckasas IJIaBHBIHN

valves is designed for
evaluation of valves
condition in order to
prevent failures and

valves service life can be extended.
Using a system for monitoring and
predicting the valve couple condition
can extend the service life by up to 85

KOHCTPYKTOP BHYTPHUCKBAKMHHOI'O
ob6opynosanus I'pyrner G
Cepzeti Ampywkesuu. B 1oxnane
YETKO IIPOCIJIEKHUBAIUCH JIBE TEMBL:
ob6opynosanue wia rectuposanusa 'HKT (nedexrockor,
KOTOPBIH [JABHO YK€ UCTIOIb3YETCA U IIOCTOAHHO
COBEPIIEHCTBYETCA) U MHHOBAIIMOHHAA CUCTEMA
JAUATHOCTHUKU COCTOSAHMA KJIAIIAHOB HACOCOB BEICOKOT'O
JasieHus (HB/I), KoTopast HAXOAWUTCs Ha 3aBEPIIAIONIeH
CTAaA1H Pa3padoOTKHU.

Hedexrockon THKT AT2 npegHa3HAuEeH JJ1s1 OLICHKU
TEXHUYECKOTIo cOCTOSIHUS 'HKT ueThIpex TUIIOPA3MEPOB
(31,75 MM, 38,1 mm, 44,45 MM, 50,8 MM), BBISIBJICHUS U
OIIEHKH JIe(DEKTOB U U3MEPEHUS T€OMETPUUECKUX
apaMeTPOB. BBl IEPEUUCTIEHBI OCHOBHBIC
TEXHUYECKUE XaPaKTepUCTUKHU T2, mpeacTaBieHo
€ro yCTPOHCTBO M KOHCTPYKTUBHBIE OCOOEHHOCTH.
CrnennasibHO paspadoraHHoe 10, KOTOPOE NOCTOSTHHO }

operation.

reduce costs for pump

to 90%. In addition, the system will
be able to signal an emergency valve
failure. The system is monitored by
cavitation and leakage parameters
based on the readings from sensors for measuring
pressure, vibration, crankshaft rotation speed, and
plunger position. Sergei Atrushkevich described in
detail each type of sensors and presented the data
analysis procedure.

Equipment diagnostic allows to monitor the
equipment wear, thus optimizing the service life
and preventing emergencies during operation.

Amndrey Glyatsevich, Chief Designer of NOV
FIDMASH, made a presentation on "Automation
and the Human Factor". Studies show that
70-80% of incidents in different areas are somehow

related to human error, which creates the need to }

minimize the influence of the human factor. In
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COBEPUIECHCTBYETCSL, 0OECIIEYNBAECT 3AIIUCh 1
OTOOPAKEHHNE TTOTYYEHHON HH(POPMALIUU.

JanpHedmue 1ecTBUS co3aaTencii 1epeKTOCKOIa
OyAyT HAIIPABJICHBI HA IOPA0OTKY AMIIAPaTHOMH
4aCTU OOOPYAOBAHUS B IIJIAHE ABTOMATU3ALIUHU

AHAJTIUTHUKH.

CucremMa JUarHOCTUKU COCTOSHUS KJIAIIaHOB
HB/I npegHazHaveHa Jj1s OLEHKH TEXHUYECKOTO

COCTOSAHMS KJIaITaHHOM ntapsl HB/I ¢ 1iesbio

IIPEOTBPAINEHHUS €€ ABAPUITHOT'O PA3PYIICHUS

U CHVMDKEHMA 3aTPAT Ha 3KCIuryaTanuio. HBJT

TPEGYIOT IIEPUONUECKONM 3AMEHBI KITATIAHOB, HO
B HACTOSIITIEE BPEMSI TAKAsI 3AMEHA ITPOUBBOJIUTCS

HE I10 BBIXOAY U3 CTPOS, 4 B TAK HA3BIBAEMOM
IUIAHOBO-NIPEAYIIPEJUTEIBHOM MTOPAIKE.

AHanus TIOKA3aJI, YTO IIPH 9TOM KJIAITAHbI UMCIOT

B OCHOBHOM H3HOC 60—65%. CJIeTOBATETHHO,

CYIIECTBYET BOBMOKXHOCTbD IIPOJIJIEHUS BDEMEHH UX
CITy>K66L. CHUCTEMA KOHTPOJIS Y IIPOTHO3UPOBAHUS

COCTOSTHUS KJIAIMTAHHOM Naphbl CIIOCOGHA

06€CIIEYUTh BO3MOXKHOCTb ITPOJIJICHUS CDOKOB €€
IKCITyaTANU 10 85-90%. Kpome Toro, cucrema

CMOXCT CUTHAJTNU3VUPOBATH O BHCIVIAHOBOM

ABAPUUHOM pPa3pPylI€eHNH KJIaITaHOB. KOHTPOJIb

B CUCTEMC OCYHUICCTBJIACTCA 1O ITApAMETPaAM

KABUTAITNH U YTCYKU HA OCHOBAHUU MOKA3aHUM

KOMILJIEKTA JATYUKOB JIABJICHU S, BUOPAIIUY,
CKOPOCTH BPAIIEHUSI KOJICHYATOI'O BAJI4,

MOJIOKEHUSA ILTYHXKEPOB. Ceprert ATpyIIKEBHUY

OAPOOHO OCTAHOBUJICS HA KAXK/JJOM TUIIE

JATYHKOB M IIPEJCTABUII IIPOLEAYPY AHAIN32

JIAHHBIX.

Jrarnoctuka 060pyAOBAHUA B IIPOLIECCE
IKCILTYaTALIH IO3BOIAET OTCIIEKUBATD
JAUHAMMKY €TO U3HOCA U TEM CAMBIM
ONTUMH3HUPOBATH CPOKU UCTIOIB30BAHUA U
MIPEOTBPAIATD ABAPUIHBIC CUTYAITUH [TPH
POBEICHUU PAOOT.

I'maBHBII KOHCTPYKTOP NOV FIDMASH

Anopeii Inayeeuy O3ByINI IOKIA] «AGmomamusauus
u uenoeeueckuti paxmop». ViccnenoBaHUs IOKA3BIBAIOT,

410 70—80% MHIIMJIEHTOB B PA3HBIX
006JIACTAX TAK UJIM UHAYE CBI3aHbI C
4EJI0BEYECKOM OMINOKON, 4TO (popMUpyET
HEOOXOAMMOCTb MUHHUMU3AIIUU BIHUSHUS
4eJI0BEYECKOTro (pakropa. B mocnegnue
HECKOJIBKO JIET CTAJIO IIOHSTHO, YTO 34
4EJI0BEYECKOM OMINOKON, KAK IIPABUIIO,
CTOUT 60JIEE ITTYOOKAsI CUCTEMHAS
npo6sieMa. bpl1o JAHO OIIpee/ICHHUE
CJIOKHOM CUCTEMBI U ITIOSICHEHO, [I0YEMY
OH4 BBIXOJUT U3 CTPOs1, 4 TAKXKE CIIOCOOHA
JIM AaBTOMATH3a1HM s IIPOLIECCOB N30ABUTH
OT BJIMSIHU S YEJIOBEYECKOT'O (PaKTOpA.
BrisiesieHb! (PYHAAMEHTATBHBIE TPOOIEMBI
ABTOMATHU3a1IMU NTPpOo1eccoB. COOOIIECHO,
K4KME YPOBHU aBTOMATHU3AI[UH IPUHATHI
B Kopriopauuu NOV, IpuBeJEHbI
KOHKPETHBIE IPUMEPBI AaBTOMATHU3AI[UH
060pyAOBaHUA TPONU3BOICTBA NOV
FIDMASH (KOITIOOMHTOBBIX, HACOCHBIX,
430THBIX YCTAHOBOK), OX4PAKTEPU30BAHA }
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AHzpen Mauesny
Andrey Glyatsevich

Anmac OpblIHranves
Almas Oryngaliev

the past few years, it has
become clear that there is
usually a deeper systemic
problem behind human
error. The definition of a
complex system was given
and it was explained why it
fails, as well as whether the
automation of processes

is able to get rid of the
influence of the human
factor. The fundamental
problems of process
automation are highlighted.
It was reported what levels
of automation are accepted
in the NOV corporation,

specific examples of automation of equipment
manufactured by NOV FIDMASH (coiled tubing,

pumping, nitrogen plants)
are given, the control
system of the facilities

is characterized. The
philosophy of management
systems of the FIDMASH
brand is presented.

Almas Oryngaliev,
head of the training
department of FrakJet-
Volga LLC, highlighted the
application of a coiled
tubing unit simulator
Jor training drillers
in orderto reduce the
accident rate of work
on wells. The full-size
and functional simulator
simulating the operator's

console of the MK30T coiled tubing unit is a

TpeHaxkep npegHa3Ha4vyeH
ANS NPaKTN4eCcKoro
00y4eHus paboTe Ha

KONTIOOMHIOBOM YCTaHOBKE

C MOJENMPOBaHNEM
npoLecca cnycka B
peasibHylo CKBaXXUHY
C OMNUMOHAaNbHO
nporpamMmmMmpyemMbiMm
yCJIOBUSIMM.

The simulator is intended
for practical training in
coiled tubing operation
with simulation of the
process of running into a
real well with optionally
programmable conditions.

unique development. The simulator is intended
for practical training in coiled tubing operation

with simulation of the process
of running into a real well

with optionally programmable
conditions (oil or gas well,
plugged or with wellhead
pressure), with simultaneous
control of pumping and
nitrogen units. A detailed
description of the simulator
and its interfaces was given, the
modeled emergency situations
were listed, and the main stages
of exercises for students were
described.

His Majesty Frac
Kirill Mironenko, head of
hydraulic fracturing laboratory

BelNIPIneft, shared his
experience in multistage
bigh-rate bydraulic }
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CHCTEMA YIIPABJIEHUS YCTAHOBOK. IIpeicTaBneHa
punocodus CuCTeM yrpasiIeHUs OpeHa
FIDMASH.

IIpumenenue mpenasicepa
KOMIOOUNHZ0B801 YCMAHOBKU 0151
10020MOBKU OYPUNBULUKOG C UeEbIO
CHUMICeHUA asaPuiinocmu padbom na
CK8aNCUHAX OCBETUJI PyKOBOJUTED
yue6HOro otaenaa OO0 «Dpak/xeT-Boara»
Anmac Opvinzanues. [I0THOPA3ZMEPHBIN U
(PYHKIIMOHAJIBHBIA TPEHAXKED, UMUTHPYIOIIUL
MOYJIBT OEPATOPA KOITIOOUMHI'OBOI YCTAHOBKU
MK30T, sBsi€eTCS YHUKAIBHOU pa3pabOTKOM.
TpeHaxxep NpPeJHA3HAYEH /I IPAKTUYECKOTO
06y4deHUs paboTe HA KOITIOOMHTOBOM
YCTAaHOBKE C MOZETUPOBAHHUEM IIPOLIECCA
CITyCK4 B PEATIBHYIO CKBAKHHY C
OINIIMOHAJIBHO IIPOTPAMMHUPYEMbBIMU
YCIOBUAMU (HEPTAHAA CKBAKUHA WIH
Ta30Bas, 3a17TyIICHHAA NI C YCTbCBBIM
JIABJIEHUEM), C OJHOBPEMEHHDBIM
YIIPABJICHUCM HACOCHBIM 1 430THBIM
arperaraMmu. beluna gana nogpooHas
XAPAKTEPUCTUKA TPEHAXKEPA U
€ro UHTEP(GENCOB, IEPEUYNCICHBI
MOACTNPYEMBIC HCHITATHDBIC CUTYAITNH,
PAaCCKa3aHO OO OCHOBHBIX 3TAIaX
YIPaKHEHUN JIIs1 OOy 9aIOMIUXCAL.

Ero Bexnuecrso I'PII

Onostmom npoeeoenus
MHO20CMAOUTHO20
8bicoKOoPpacxoonozo I'PIT no
mexnoaozuu Plug & Perfua

KapOoOHamHbLX KOANEKMOPax HempPaouyuoHHozo
muna niogenica Kupuan Muponenxo, 3aBeyomnun

naboparopueit I'PIT «benHUTTMHEDTH>. [JOKIATINK
JJI XaPAKTEPUCTUKY TPYAHOUSBIEKAEMBIM 3AI1ACAM
[Mpunsgrckoro nporutda (Pecniybnuka benapyce). K
HETPAJUITUOHHBIM KOJUIEKTOPAM 3/1ECh OTHOCSTCS

Knpwvnn MupoHeHko

Kirill Mironenko

MnaHnpyeTca yBenninTb
pacxog HarHeTaHus

00 18-20 M3/MUH ¢
NMOMOLLIbIO HOBOIrO
BblCOKOpacxogHoro gnota
['PI1, 3akynneHHoroy
Mpynnel PN,

It is planned to increase
the injection rate to
18-20 m*/min using a
new high-flow hydraulic
fracturing fleet purchased
from the FID Group.

KapOOHATHBIE OTIIOKEHUS C BBICOKOH ITIMHUCTOCTBIO (JIO

40%) u KpaifHe HU3KOW NPOHUIIAEMOCTBIO

(0,1-0,0001 mT). Ha HawanbHOM 3Tane B 2013-2018 rogax
Ha ITOTOKE CTOs1JIa TeEXHOJIOTHA MI'PIT ¢ NCrio/sib30BaHUEM

IIAPOBBIX KOMIIOHOBOK. XOTS IEPBBIH 3TAN BHEAPEHUS

TEeXHONIOIuu MI'PIT MOKHO CUHUTATD YCIICIIHDIM,
OJJHAKO HCIIOJIb30BAHHE TEXHOJIOI MU

Ball & Drop nokazano HU3KYIO 3(p(PEKTUBHOCTD HA
HETPAJULUOHHBIX YJIBTPAHU3KOIIPOHULIAEMBIX
KOJJIEKTOPaX. Ha BTOpOM 3Tarie 66110 PEMEHO
OIPOOOBATH TEXHOJIOI'HIO BLICOKOPACXOIHOIO

I'PIT Plug & Perf. lok1aJuuK HOAPOOHO

PaCCKa3aJ1 O PE3yJIbTATAX IPUMCHCHUSA

3TOMN TEXHOJIOI'MM HA YETHIPEX CKBAXKUHAX 1
NOAEIUJICA IPONU3BOACTBEHHBIMU ¥ HAYYHO-
UCCJIEA0BATEIbCKMMU IUIAaHAMU. B 9acTHOCTH,
IUTAHUPYETCA YBEUYUTD MACCY IPONITAHTA U OObEM
JKMJIKOCTH Ha KJIACTEP, TONPOOOBATH UCIIOIb30BATh
(PPAK-TIECKH, A TAKKE YBEJTUYUTD PACXOZ,
HAar"eTaHus 1o 18-20 M?/MUH C TOMOIBIO HOBOT'O
BBICOKOPACXOAHOrO (p1oTa I'PI1, 3aKyIIJIEHHOTO
I'pynmsr OUL.
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Jracturing using Plug
& Perftechnology
on unconventional
carbonate reservoirs.
The speaker gave a
description of the hard-
to-recover reserves of the
Pripyat Trough (Republic of
Belarus). Unconventional
reservoirs here include
carbonate deposits with
high clay content (up to
40%) and extremely |
ow permeability
(0.1-0.0001 mD). At the
initial stage in 2013-2018
the flow was equipped
with multistage hydraulic fracturing
technology using ball assemblies.
Although the first stage of
introducing multistage hydraulic
fracturing technology can be
considered successful, the use of Ball
& Drop technology has shown low
efficiency in unconventional ultra-
low-permeability reservoirs. At the
second stage, it was decided to test
the Plug & Perf high-flow hydraulic
fracturing technology. The speaker
spoke in detail about the results of
the application of this technology
in four wells and shared production
and research plans. In particular, it
is planned to increase the proppant
mass and fluid volume per cluster, try to use
fraction-sands, and also increase the injection rate
to 18-20 m’/min using a new high-flow hydraulic
fracturing fleet purchased from the FID Group.
Daniyar Argynov, Schlumberger CT Service
Technical Engineer working in Kazakhstan,
reported on the remediation of the leak
through multistage liner with Premium Ports
by setting througb tubing expandable patch
on ACTive CT. The operation was performed in
the Caspian region, the task was to plug the leak
through multistage

HaHnap AprsiHos
Daniyar Argynov

liner with Premium

Ports by setting through
tubing expandable
patch on ACTive CT.
The customer uses
multistage completions
to produce oil from
target pay zones,
effectively perform
acid treatment, and be
able to inject isolation
compositions in
case of gas or water
breakthrough.

The drilling crew was
unable to run the lower



Aanuap Ap2otnoe, TeXHU4eCKHUI UHXEHED
«IImom6eprke» o cepsucy 'HKT, paboraromuii
B Kazaxcrane, 10710X1I 00 ycmpanenuu
HezePpMemuuHOCMU MHOZOCIMAOUIIHOZ0 X60CMOBUKA
C npemuym-nopmamnus C ROMOUbLIO YCMaHO8KU
pacumupaemoii 3anaamxu na ACTive THKT. PaGoThl
OBbLIH IPOBEJEHBI B KACMUIICKOM PETHUOHE U 3AKJIIOYAIUCH
B YCTPAHEHNH HETEPMETUYHOCTH MHOTOCTAJUHHOTIO
XBOCTOBHMKA, OCHAIIEHHOT'O IPEMUYM-TIOPTAMH, C
MOMOMIBIO YCTAHOBKH PACIIUPAEMON 3ATJIATKH HA
ACTive THKT. 3aka34uK IpUMEHSAET
MHOT'OCTA/IMIHOE 3aKAHUYNBAHHUE,
4TOOBI UMETb BO3MOKHOCTD

MHKT cnyckaeTcs Ha

completion assembly to the target depth. The top
swell packer was above the production casing shoe,
which caused fluid to be trapped in the tubing
annulus.

The coiled tubing was run to the bottomhole.
A baseline well temperature profile was obtained
within three hours. Next, the fluid (stabilized
oil) was injected into the annulus between CT
and the tubing with the ongoing temperature
recording. Temperature changes showed that the
cold fluid enters the annulus and
extends up to the 5th pay zone. The
boundary corresponds to the depth

NO6BIBATH HE(PTH U3 EEBbIX Llenesyto rybuHy, roe of the previously identified more
NPOAYKTUBHBIX HHTEPBAJIOB, gelelZiclzloyilZpy@zNor-lepfc (0l Gl permeable interval in the Sth pay
3P HEKTUBHO TPOU3BOAUTH KUCIOTHYIO pacwmpaem Ou 3anjlaTku. interval. The leak path was thereby

CTUMYJIAITHIO, 4 TAKIKE UMCTH OCHOBY

determined and it was confirmed

JUIs1 9P(PEKTUBHOI'O PA3MENICHUS The CTis run to the that the two swell packers above the

M3OJIAIMOHHBIX COCTABOB B CJIyYae target depth, where 5t pay zone 5 do not hold pressure.

[POPBIBA I'A3a UJIN BOJIBL. the expandable patch is In order to achieve the selective
Bo BpeMs CITyCKa KOMITOHOBKH activated. stimulation goal, it was decided to

HIDKHETO 3aKAaHYUBAHUA OYPOBas
OpHraga He CMOIVIA JOBECTH €€ JJO
MPOEKTHOM INTYOUHBL BEpXHUI pa36yXarOmUi ITaKep
OKa3aJICSA BBIIIE 6AMIMAKA 3KCILTyaTAIIMOHHOM KOJIOHHBI,
YTO MPHUBEJIO K 3AMUPAHUIO JKUJKOCTH B 3aT1py6e HKT.

KONTIOOMHT pa3zMeCcTUIN Ha 326011 CKBAKUHBL. BbLI
MOJIy4€H 6A3UCHBIN TEMIIEPATYPHBII IPOMUIL CKBAXKUHEI
B T€YEHHE TPEX YACOB. Jlasiee Obl1a IPOM3BESEHA
34Ka4Ka )KUJIKOCTH (CTAOUIN3UPOBAHHON HE(PTH) B
3arpy6 mexy 'HKT 1 HKT. I1Ipu 3TOM IPOAOIKAIACH
34MHCh TEMIIEPATYPHBIX MPOMUIIEH, IO AUHAMUKE
U3MEHEHNI KOTOPBIX OBLJIO OIIPEAETIEHO,

YTO XOJIOJHBIHN (DPOHT 3AXOUT B 3ATPYyOHOE
MPOCTPAHCTBO U IIPOCTUPAETCA BILIOTD JJO
5-ro IPOAYKTUBHOI'O TOPU30HTA. 'panuna
NPOCTUPAHUA COOTBETCTBYET INIYOMHE PAaHEE
OIIPENIENIEHHOI'O O0JIEE TIPOHUIIAEMOTO
MNPOIIACTKA B 5-M IPOLYKTUBHOM UHTEPBAJIE.
Taxum 06pa30M OBLI OIIPEJEIICH Iy Th YTEYKHU U
MOATBEPKAECHO, YTO 1BA PA30YXAIOMUX MAKEPA
BBIIIE 5-TO MPOJYKTUBHOI'O MHTEPBAJIA HE
JIEPIKAT ABJICHUE.

151 TOCTUKEHUS 1IN IO CEJIEKTUBHOM
CTUMYJIALIAM ObLIIO PEMIEHO YCTPAHUTD
HEIrepMETUYHOCTD. O1HA U3 ONIINHA
3AKJ/II04YAJIACh B yCTPAHEHUHN YTCUKU
MyTEM YCTAHOBKHU IIEMEHTHOI'O MOCTA B
32TPyOHOM IIPOCTPAHCTBE OT BEPXHETO
Pa36yxaIouero nakepa 10 NPOCTPETOYHBIX
OTBEPCTUH, HO 3TOT Iy Th TAUI B CEOE PsIJ
HEeOIIpe/Ie/IEHHOCTEN Y PUCKOB.

Bbl1a BBIOpaHa ONIIMS YCTAHOBKU PACIINPSIEMON
3ariaTkuy. B npouecce 'HKT criyckaeTcst Ha LIEJIEBYIO
[JIyOUHY, I7I€ IPOU3BOAUTCS PACIIAKOBKA PACIINPAEMON
3AIUIATKU. MTHCTPYMEHT ISl TOCAAKU 3AII/IATKU
MPEACTABIISIET COOOH MOOUEPETHO PA3AYBAIOMIUICS 1
CIyBaIOIIUIICS HA/TyBHOH 3JIEMEHT.

Bplna npeacrapieHa CliequpUKALN PACIIUPAEMON
34IIATKY, IEPEUYMCIEHBI OCHOBHBIE ONITMOHHBIE PUCKU
IIPHU €€ YCTAHOBKE (HETOYHOE NO3ULIMOHUPOBAHUE 1O
my6uHe, cMmaTre Bo Bpems KI'PIT mnu Bo BpeMs pas3bl }

eliminate the leakage. One option
was to installing a cement plug in
the annulus interval from the top swell packer to
the perforation holes, but this option had a number
of uncertainties and risks.
It was decided to select the expandable patch
installation option. The CT is run to the target
depth, where the expandable patch is activated. The
setting tool is an inflating and deflating element.
The speaker presented the specification
of the expandable patch and the main risks
(inaccurate depth positioning,
buckling during fracturing
e TR AT or production stage) and
~ Konstantin Alegin approaches to minimize these
risks. Successful installation of
the expandable patch ensured
effective acid stimulation and
fracturing in all target pay
zones with a pressure-tight seal
provided by the patch.
Konstantin Alegin, Chief
Geologist of VETERAN LLC
has revealed the secrets of acid
Jracturing technology with
the RAPTOR packer as an
alternative to the standard
Plug & Perftechnology.

The use of Plug & Perf
technology over the past
few years has been an excellent alternative to
standard layouts, since it is the most cost-effective
and promising multi-stage horizontal drilling well
completion technique. Plug & Perf technology is
successfully used by the country's leading oil and
gas companies.

The search for alternative solutions to improve,
accelerate the implementation of technological
processes and reduce their cost lead to the
emergence of new technological solutions for
conducting operations, that would seem relevant }
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JIOOBIYN) U CITIOCOOBI UX MUHUMU3AITUH.
YcnenrHas nocaika pacuunpseMo 3aJIaTKH
rapaHTUPOBaIA 3(PHEKTUBHOE NPOBEICHHE
KUCAOTHOU cTUMYIAunU 1 KI'PIT Ha Bcex
LEJIEBBIX IPOAYKTUBHBIX MHTEPBAIAX, IIPU
3TOM I'€pPMETUYHOCTD 3ATIATKH HE ObLIA
HapyIIeH4.

Koncmanmun Anez2un, I1aBHBIA TE€OIOT
OOO «BETEPAH», paCKpBLI CEKPETHI
mexnoaozuu KI'PII c naxepom RAPTOR
Kak ansmepHamuesbl Cmanoapmuo
mexnoaozuu Plug & Perf VIcrionb3oBaHNne
TexHonoruu Plug & Perf na npoTsskeHUN
MOCJIEAHUX HECKOJIDKUX JIET SABJIAIOCDH
OTJIMYHOU AJIBTEPHATUBOM CTAHJAPTHBIM
KOMIIOHOBKAM, IIOCKOJIbKY 3TO CaMast
3KOHOMMUYECKU BBII'OJIHAA U IEPCIIEKTUBHAA
METOANKA MHOI'OCTAAUHHOI'O 3aKAHYNBAHUSA
CKBa’KMH I'OPU30HTAIBHOIO OypeHus. TeEXHONMOorus
Plug & Perf ycnienmHo NpUMEHAETCA BEAYIIUMUA
HEPTEra30400BIBAIONIUMH KOMITAHHUAMU CTPAHBL

ITonCKM abTEPHATUBHBIX PEIIEHWH /I Iy 4YIIEHM,
YCKOPEHUA IIPOBEAEHUA TEXHOJIOI'MYECKHX ITPOLIECCOB 1
CHMKEHUS UX CTOUMOCTH IIPHUBOJAT K ITOABJIEHUIO HOBBIX
TEXHOJIOI'MYECKHX PEMIEHUM IIPOBEAECHUS ONIEPALINI,
K43aJIOCh Obl, aKTYaJIbHBIX U IEPCIIEKTUBHBIX HA
CETOJIHSIHUMU JICHD.

B 3TOM JOKIa/1€ OBLI IPUBEJEH YCIIEIHBIA PE3YIBTAT
NPUMEHEHU A JAHHOU TEXHOIOTNM nposeaenus I'TITT
C MCTIOJIb30BAHUEM (PPAK-APMATYPHI C 3AIUTHBIM
nporexropoMm 'HKT (mposenenue KI'PIT 6e3 nogbema I'T).

Hoxnap «llepewiii MI'PIT na poccuiickom menvgpe:
KOMNACKCHBIIE NO0X00 K UHmMeHcCuPpurauuu
anmcKux 3anexnceit» O3ByInIn
MEHE/PKED TI0 PA3BUTHUIO OM3HECA
Hanun IIpuwena i pyKoBOJAUTEb
HanpasieHus THKT
Pagpuc Illapunoe, komnanus Baker
Hughes. Bpu1 IpecTaBiieH NOAXO/,

K nepBbIM oniepanuam MI'PIT Ha
Y44CTKE ONBITHO-TIPOMBIIIIIEHHON
akcruryaranuu (OI1D) 3anexu
AITCKOI'O BO3PACT4, KOTOPAA ABJIAETCA
MEPCIIEKTUBHBIM OO'bEKTOM JIJIS
pa3padoTku cnoco6om MI'PTI,
YUYUTBIBAA CTPOEHUE Pa3pesa. PaboThl
MPOBOAMJIUCH HA MECTOPOXK/IECHUHN
uM. PHUIOHOBCKOI'O.

BpuIM OXapaKTEPHU30BAHBI I'€OJIOTO-
TEXHUYECKHE OCOOEHHOCTH IPOEKTA. B yacTHOCTH,
IPOTSXKEHHOCTb TOPU3OHTAJIBbHBIX CEKIIMH JOXOAUIA
210 1900 M, cpeaHssa IPOTIKEHHOCTD 'OPU3OHTAJIBHOM
CeKIMu cocTasisiia 1654 m.

Pa3paboTKa HU3KONpoHHUIaeMoro (3 m/I)

KOJUIEKTOPA OCJIOKHAIACH HAJTUYUEM I'A30BOI IIATIKA

U NIOJCTHJIAIONMEN BOABL ITOCKOIBKY 3a71€Kb AIlTa
MIPEACTABJICHA CJIA00CLIEMEHTHPOBAHHBIMU ITIECYAHUKAMH,
KOMIIOHOBKA 3aKaH4YUBaHUsA MI'PIT Tpe60oBa1a HOBOTO
TEXHHUYECKOI'O IIOJX0/1a: HE TOJIBKO BKJIIOUCHUS IIOPTOB
MTPIT, HO U IPUMEHEHM A IIPOTUBOIIECOYHBIX (PUIBTPOB C
MEXAHUYECKUMU My(PTAMU C YCUJICHHBIM YIVIOTHEHUEM.
Taxske TPe6OBAJIOCH O PEJETUTD ONITUMAIBHOE
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Pacpuc LLlapunos
Rafis Sharipov
i

MpoTsaXXeHHOCTb
FrOPU30HTaNbHbIX CEKLI
poxoauna oo 1900 m,
CpeAHss NPOTAXEHHOCTb
rOPU30HTaNbHOM CEKLINM
cocTtasnana 1654 m.

The length of horizontal
sections reached up to
1900 m, the average
horizontal section length
was 1654 m.

and promising today.

This report provides a
successful result of the
application of this technology
for gas treatment with the
use of fracture valves with
a protective coiled tubing
protector (acid fracturing
without lifting the CT).

The report "The first
multistage bydraulic

Jracturing on the

Russian shelf: an
integrated approach

to the intensification

of the Aptian deposits"

was presented by Danil
Prischepa, Business Development Manager,

and Rafis Sharipov, Coiled Tubing Operations
Manager, Baker Hughes. The presentation described
the approach to the first multistage hydraulic
fracturing operation at the pilot production area of
Aptian deposit. This reservoir is a promising site for
development with hydraulic fracturing due to the
geology structure. The operations were carried out
at the Filanovsky field.

The geological and technical features of the
project were described. In particular, the length
of horizontal sections reached up to 1900 m, the
average horizontal section length was 1654 m.

The low-permeability (3 mD) reservoir
development was complicated by the presence
of a gas cap and underlying water. Since the

Aptian reservoir is composed of
semi-consolidated sandstones, the
completion assembly for multistage
fracturing required a new approach —
not only fracturing sleeves, but also
the use of sand control filters with
mechanical sleeves with reinforced
seal. It was also necessary to determine
the optimum number of fracturing
stages and proppant volume for both
the injection and production wells.

The basic option was to perform
eight fracturing stages in each well.
Different options of proppant
volume per stage were considered —
from 15 to 40 tons. Another option
included different scenarios with various number
of fracturing stages. Combined options were also
proposed using simulation data. As a result, it was
decided to choose the option of ten stages with
30 tons of proppant per stage for production
wells and six stages with 20 tons of proppant per
stage for injection wells. In terms of cumulative oil
production this option was comparable with more
intensive stimulation options, but this option had
lower water cut risks.

The main challenge in terms of coiled tubing was
the CT size. The well was equipped with a 5.5-inch
tubing and the liner of the same diameter. Several



KOMU4YeCTBO Tpenmud MI'PIT 1 06'beMa IPONITAHTA KaK
JIJIs1 HATHETATEAbHBIX, TAK U JIJIs1 JOOBIBAIOIINX CKBAXKUH

yuacTka OIID.
B kauecTBE 6230BOT'O OBLI PA3PAOOTAH BAPHUAHT

NPOBEJIECHUS HA KAKJAO0U CKBAKMHE IO BOCEMb CTAJUN
MTPIT. BbLJIM pACCMOTPEHBI PA3TUYHBIE BADUAHTBI OObEMA
OPONMAHTA HA TPEMUHY — OT 15 10 40 TOHH. B kauecTBe
ONTUMH3UPOBAHHOI'O MOAX0O/(A OBLIN PA3PAOOTAHEI
pas3/IM4YHbIE BApUAHTHI I1poseneHus MI'PI, oTnnyaromuecs

KOJIMYECTBOM CTa/INH. Taxkke 6bIN NPEJJIOKCHBI
KOMOHMHHUPOBAHHBIE BAPUAHTHL [IpOBOINIIOCH

MOJIEJIMPOBAHUE HA CUMYIATOPAX. B UTOre OBUI IPUHSAT

BAPUAHT PA3MEIIEHUA 10 JECATD CTAJUN
MTI'PIT ¢ 30 T mponmnaHTa Ha CTAUIO JIJIA
JIOOBIBAIONINX CKBAKWUH U IO MIECTh CTA/IUH
MTI'PIT ¢ 20 T nponmaHTa HA CTAHUIO JIJIA
HAT'HETATE/IbHBbIX CKBAKUH. [JAHHBIN BADUAHT
COIIOCTABUM I10 HAKOIVIEHHOH I06bIYE
He(MTH C BAPUAHTAMHU 6OJIEE UHTCHCHUBHOM
CTUMYJIALUH, HO IIPU 3TOM XAPAKTEPUIYETCA

MCHBIINMHU PUCKAMM I10 O6BOIIHCHHOCTI/I. —

OCHOBHO BBI30OB € TOUKHU 3peHus THKT
COCTOS B pa3dmepe TPYOBL C yCThbs CKBAXKUHEI
obL1a cnymena HKT quameTpom 5,5 grorMma,
XBOCTOBHUK OBLII TAKOT'O JKE JUAMETPA.
HeCKONMbKO OTIAENBHBIX CEKITUI CKBAKUHBI
OBbLIHA O60PYIOBAHBI MHOTOLIMKINYHBIMUA
nopramu I'PIT 1 IpOTHUBOIIECOYHBIMU
YHOpaBageMbIMU (PUABTPpaMu. Jusaia THKT
OBLJI IOAOOPAH /AJ151 IOBEICHU S JOCTATOYHOMU

HATPY3KH IIPU MAHUITYJIALAN CIBHMKHBIMUA MY(DTAMI.
OCHOBHA4 331244 — OOECIIEYUTh HEOOXOJAUMYVIO JUIMHY.
JIJ1st CAMOH ITTMHHOM U CJIOKHOM CKBKHUHBI (4651 M)
ucnonbzosatack 'HKT pnmnaort 5000 m. Caegyromas

Ipo6sIEMA — JOBEICHUE HATPY3KH C TOUYKH 3PEHUS

ynpasyieHusa nopramu MI'PIT v npoTHBONIECOYHBIMU

punsrpamu. Eie oiHa — OrpaHUYEHME 110 BECY
y3J1a HAMOTKHU. B pe3ybrare 1eTaJIbHOrO aHAIN34
psga Tunopasmepos 'HKT o Hauxyamemy
IIPOTIHO3Y PA3BUTH S COOBITUH ObLII BBIOPAH
tunopasmep I'HKT 2 5/8 (66,6 MM), KOTOPBII
MO3BOJINJI IPOBEJEHUE PAOOT C TOYKH 3PEHUA

JIOBEJICHUSI HAI'PY3KH U I'PY30I10//bEMHBIX JIUMUTOB

KpPaHa U I1aTPOPMBL
BbUI peann30BaH IJIAH OYUCTKU CKBAXKUHEI
C IIOMOIIBIO CTPYHUHOIM CUCTEMBI BLICOKOT'O
JaBjeHrs. MUHHMMAJIbHOE PACCTOSTHUE MEXKY
CABMDKHBIMU My TamMu puasTpos u MyPt I'PIT HE
ITOMENIAJIO YCTIENTHO BBIITOJTHUTD MAHUITYJIALIAN
B YCJIOBHAX OCIIOKHEHUMN. [1J1 OUMCTKH CKBAXKHUH
MIPUMEHSINCh KOMITOHOBKY THKT UMITyIbCHO-
POTOPHOM U POTOPHO-HAIIPABJIEHHOU CUCTEM.
Anopeii Punamoe, THXCHED OT/Ie/ICHUS
Hay4HOro ieHTpa MUPOBOT'O yPOBHS
«PalIMOHAILHOE OCBOEHUE 3AMACOB JKUJKUX
YIJIEBOJIOPO/IOB IIJIAHEThI», O3BYYHJI JOKIA]]
«PaspabomKa u ucciredosanue HuoKocmu
pa3puiea na ocnoee mooupuuupPoeannvLx
1n0GEPXHOCHO-AKMUBHBLX 6€ULECME».
OnHUM U3 COBPEMEHHBIX HANIPABJICHUH B O0JIACTH
pa3zpaboOTKU peareHToB /I TUAPABINYECKOTO
Ppa3pbIBa IJIACTA ABISAETCS Pa3paboTKa 1 }

AHppen OunatoB
Andrey Filatov

separate sections of the well were equipped with
re-usable frac ports and sand-control filters. The
task was to select the coiled tubing size to provide
sufficient load for shifting of the sliding sleeves and
ensure reaching the target depth. A 5000 m CT was
used in the longest and most difficult well (4651 m).
The next challenge was to provide sufficient load

PROSPECTS

for shifting of the sliding sleeves and sand filters.

Another challenge was the limitation on the

spooling unit weight. As a result of detailed analysis
of a number of CT sizes under the worst-case

scenario it was decided to select a 2 5/8 (66.6 mm)

size that met the criteria for the

load transferred to the shifting
tool and weight limits for the

1 crane and the platform.

»

_

A well cleanout operation
was performed using a high-
pressure jetting system. The
short distance between the
sliding sleeves and the filters did
not prevent successful shifting
under complicated conditions.
The pulse-rotor and rotary-
steerable CT assemblies were
used for wellbore cleanout.

Amndrey Filatov, engineer of
the department of the world-
class scientific center "Rational

development of the planet's
liquid hydrocarbon reserves", made a presentation

on "Development and research of fracturing

SJluid based on modified surfactants". One of
the modern trends in the development of reagents
for hydraulic fracturing is the development and
study of non-polymer fracturing fluids based on

XXnakoctun Pl Ha ocHoBe
BYIAB 3Konorm4Hebi,
NPOCTbI B UICMNONb30BaHUN,
a 3a CYET CaMOoAeCcTPyKLNMU
obecneynBaloT
NpPaKTN4eckn NosiHoe
BOCCTAaHOBNEHME
NPOBOAMMOCTU
00pa3oBaHHbIX TPELLMH U
NpPOonNMaHTHOW Navyku nocne
npoBeAeHUa onepaunn.

Hydraulic fracturing

fluids based on VES are
environmentally friendly,
easy to use, and due to self-
destruction, they provide
almost complete restoration
of the conductivity of

the formed fractures and
proppant pack after the
operation.

viscoelastic surfactant
solutions (VES).
Hydraulic fracturing
fluids based on VES
are environmentally
friendly, easy to use, and
due to self-destruction,
they provide almost
complete restoration
of the conductivity of
the formed fractures
and proppant pack
after the operation. In
addition, these systems
have an oil-washing
effect and are capable
of stabilizing clayey
rock. However, most
surfactants that are
capable of forming
gels of the required
structure are produced
using organochlorine
compounds. These
compounds can
subsequently pass }
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UCCJIEJOBAHME OECIIOIMMEPHBIX XKUJIKOCTEN Pa3phIBa
Ha OCHOBE BA3KOYIIPYI'UX PACTBOPOB IOBEPXHOCTHO-
axKTUBHBIX BewecTs (BYITAB). JKugkoctu I'PITHa
ocHOBE BYTTAB 3KOJIOrMYHBL, IIPOCTHI B UCTIOJIB30BAHUY,
433 CYET CAMOJECTPYKIIUU
06eCeYnBAIOT NPAKTUYECKH

MOJIHOE BOCCTAHOBJIEHHE
IPOBOAMMOCTH OOPA30BAHHBIX
TPEIVH U HIPOHITAHTHOU NAYKN
MOCJIE NPOBEAEHHU onepanuu. Kpome
TOTO, IAHHBIE CUCTEMBI OOJIATAIOT
HE(MOTEOTMBIBAIOIINM JEUCTBUEM

U CIOCOOHBI CTA0MJIM3UPOBATH
ITIMHUCTYIO nopoay. OgHAKO
60nbMUHCTBO ITAB, KOTOpBIE
CIIOCOOHBI OOPA30BBIBATH I'€JIU
HEOOXOAUMOU CTPYKTYPEL,
IPOU3BOAATCSA C UCTIONIb30BAHHUEM
XJIOPOPTAaHUYECKUX COEJUHEHUI.
DTHU COEJUHEHUA BIIOCIENCTBUHA
MOTYT HEPEUTH B IIJTACTOBBIE (DJTIOU/IEI,
YXYAIIASA TOBAPHBIE KAYECTBA HE(PTH
Y HETATUBHO BJINAA HA LIETTOCTHOCTD
HedTenepepadbaThIBAIONIEIO OOOPYAOBAHMSL.

B paMmkax 1aHHOM pabOThI NCCIEIOBAINCH CUCTEMBI Ha
OCHOBE OECXJIOPHOI'O TeEMUHAIBHOTO [TAB.

B crpykrype gannoro ITAB npucyTCTByIOT Cpa3y B4
YITIEBOJOPOJHBIX PA/IUKANIA, YTO CHOCOOCTBYET O0JIce
UHTEHCHUBHBIM I'H/IPO(POOHBIM B3AUMO/ICHCTBHSAM, U, KAK
CJIEICTBUE, OOPA3YETCA BBICOKOCTPYKTYPUPOBAHHBII
resib. B kauectse ITAB-reneo6pa3oBaTest UCIIONb3yETCS
MIPOU3BOAHOE TEXHUYECKOM OJIEMHOBOU KUCJIOTHI,

YTO MOXKET 3HAYUTENBbHO yemeBHUTh Iporecc I'PIT Ha
JIAHHBIX cucTeMaX. CIIOCOOHOCTb yIEPKUBATH IIPOIITAHT
HCCJIEYyEMBIE KOMIIO3ULIUH IPOABJIAIOT IIPH HOPMAJIbHBIX
¥ TIPH TTOBBIINIEHHBIX TEMIIEPATYPAX BIUIOTH 10 60 °C.

ITo OTHOMIEHUIO K ITTMHUCTOM ITIOPOJIE JAHHBIE CUCTEMBI
NPOABJAIOT CTAOMIM3HUPYIOIIHE IEUCTBUE 34 CIET
ancop6bumu [TAB Ha NOBEPXHOCTH IVIMHBL Mccienyemble
COCTABBI ITOJBEPIalOTCA CAMOAECTPYKIIUHN IIPU KOHTAKTE
C YIJIEBOJOPOAAMH, YTO BBIABIEHO
IIPU CMENIEHHUU COCTABOB C HEPTBIO B
Pa3IMYHBIX COOTHOIMIEHUAX.

Onvim npumenenusn 6 PO
opyxnarKepPHolt KOMNOHOEKU O
noemopnwitx I'PIT ocsetun Hukuma
Bezeentrox, NOV Completion Tools LLC.
K HacTosmemMy BpeEMEHH HAKOIIUJIOCh
KOJIOCCAJIBHOE KOJIMYECTBO
HOCTpOCHHbIX I‘OpI/ISOHTQ_HbeIX
CKBAXUH C IpoBeaeHubM MI'PIT u
OKOJIO 45% UX ABASIIOTCS KAHIUIATAMU
Ha IOBTOPHBIN I'PI1. TOJIBKO B
3anagHoi CuéHMpH HAKOITHIIOCH
O0J1€e€e THICAYN TAKUX CKBAKUH.
Komnanus NOV Completion Tools
CHEIUATU3UPYETCS HA OOOPY/IOBAHNH 3aKAHYHUBAHU
CKBAKMH U JIJI TEXHOJIOTMH NOBTOPHOTO I'PIT. KoMnanuei
Pa3paboTaAHBI U IPEAIATAIOTCS TPH TEXHOJIOTUU:
XUMUYECKUE OTKIOHUTENHN (OJIOK-TTAYKH), IPUMEHEHUE
PEMOHTHBIX HAKJIA/IOK (TIJTACTBIPEH) U KITIOUEH 15
OTKPBITUS1/3AKPBITUA, IBYXITAKEPHBIE KOMIIOHOBKU. NOV

Hukuta be3seHiok il
Nikita Bezvenyuk

A

[ByxnakepHsble
KOMIMOHOBKMW ANs
MOBTOPHbIX [P

Double-packer

assembilies for re-
fracturing have shown
high performance and
efficiency.
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noKasanu BbICOKYIO
pPaboTOCNOCOOHOCTL
" 3pPeKTUBHOCTb.

into formation fluids, degrading the commercial
qualities of the oil and negatively affecting the
integrity of the refinery equipment.

Within the framework of this work, systems
based on a chlorine-free geminal
surfactant were investigated. The
structure of this surfactant contains
two hydrocarbon radicals at once,
which contributes to more intense
hydrophobic interactions, and, as a
consequence, a highly structured gel
is formed. A derivative of technical
oleic acid is used as a surfactant-gelling
agent, which can significantly reduce
the cost of the hydraulic fracturing
process on these systems. The studied
compositions exhibit the ability to
retain proppant at normal and at
elevated temperatures up to 60 ° C. In
relation to clayey rock, these systems
exhibit a stabilizing effect due to the
adsorption of surfactants on the clay
surface. The investigated compositions
undergo self-destruction upon contact with
hydrocarbons, which was revealed when mixing
the compositions with oil in various ratios.

Nikita Bezvenyuk, NOV Completion Tools
LLC, highlighted the experience of using a
double-packer assembly forre-fracturing in
the Russian Federation. To date, a huge number
of constructed horizontal wells with multi-stage
hydraulic fracturing have accumulated, and about
45% of them are candidates for re-fracturing. More
than a thousand of such wells have accumulated
in Western Siberia alone. NOV Completion Tools
specializes in well completion equipment and re-
fracturing technology. The company has developed
and offers three technologies: chemical diverters
(block packs), the use of repair linings (plasters)
and keys for opening / closing, two-packer
arrangements. NOV Completion Tools
pioneered the use of two-packer assemblies
in Russia.

The details of the Cup-2-Cup assemblies
(cup packers) and the innovative Packer-
2-Packer assemblies, a hydraulic packer
system with a number of advantages, were
discussed in detail. The technological
differences between these two types of
layouts are given, as well as the composition
of each of them and the sequence of their
activation during use.

The speaker highlighted the experience of
pilot testing in Russia at four wells. Double-
packer assemblies for re-fracturing have
shown high performance and efficiency.
During the pilot project, equipment and procedures
were improved.

Artem Zmeu, Head of Well Technologies
Development Service, NPF Packer LLC, presented
the report on technologies for reliable
protection of the string and liner adapter for



Completion Tools ABIAETCS POJOHAYAIBHUKOM
UCIIOJIb30BAHUS [IBYXITAKEPHBIX KOMIIOHOBOK B
Poccun.

BpLIO NOAPOOGHO PACCKA3aHO O KOMIIOHOBKAX
Cup-2-Cup (4alIeyHbIX TAKEPAX) U 00
HMHHOBAIIMOHHBIX KOMITOHOBKAaX Packer-2-Packer
— CUCTEME T'UIPABIUYECKUX ITAKEPOB, KOTOPAs
06J1a1aE€T PSJIOM IPEUMYILIECTB. [IpHUBeEHEI
TEXHOJIOTMYECKUE OTINYUSA ITUX JIBYX BUJIOB
KOMIIOHOBOK, 4 TAKXKE COCTAB KAX/JJOM N3 HUX
U MOCJIEA0BATEIBHOCTD UX AKTUBALIUU IIPH
UCIIOJIb30BAHUML

Joxmaamnk ocseTr onblT nposegenus OITP B
Poccun Ha YeTBIPEX CKBAXKMUHAX. [IByXIIAKEPHbBIE
KOMIIOHOBKH 151 HOBTOPHBIX I'PIT HoKasanu
BBICOKYIO PA0OOTOCHOCOOHOCTD U 3(P(PEKTUBHOCTD.
B nporecce OITP 060pyI0BAaHUE U IPOLIEAYPHI
OBLIH YCOBEPIIEHCTBOBAHBL

Texnonozuu HAOEHCHOU 3AUUMBbL KOJIOHHBL U
adanmepa x0cmosura onsa npogeoenualIPITu
MTIPII ipencrasun Apmem 3mey, pyKOBOJIUTEND CIIYKOBI
Pa3paboTKU CKBAXKUHHBIX TeXHOJIOru OO0 HITD
Takep». CTpOUTENBCTBO CKBAKUH C 3aKAHYMBAHUEM
OOKOBBIMH U TOPU3OHTAIBHBIMU CTBOJIAMH C
MOCJIEAYIOINUM ITPOBEJJEHUEM
I'PIT 1 MT'PIT npyuHOCUAT
YBETUYEHNE YPOBHA JOOBIYU
JUIsL He(PTErazooObIBAIONIETO
npeanpuaTua. OMTHOBPEMEHHO
C 9TUM BO3HHUKAET HEMAJIO
CJIOKHOCTEU, CBA3AHHBIX
C OO€ECIIeYeHHEM 3AITHUTHI
3KCIUIYATALUOHHOM KOJIOHHDI
OT BBICOKUX JIABJICHUH U
HEJOIYIEHUA IOBPEXKACHUNA
CKBAXKUHBL [IprMeneHune
TEXHOJIOI'UH U OO0PYAOBAHU S
npounssogcTsa HITO JTakep»
00€ECIIEYNBACT HAZIEKHYIO
3AIUTY 3KCIUTYATAITMOHHOMN
KOJIOHHBI U AJANITEPA, OTCEYEHUE
IIOPTOB 1 OOECIIEYUBACT
0€30I1ACHOE IIPOBEJCHUE
33aKa4KU TPeOyeMOro 06’b€Ma IPOIIAHTA.

Muxaun Kyncm, pyKOBOJAUTEND OT/IEJIA TIPOJBHUKEHUSA
XUMHUYECKUX PEATEHTOB LI I'UIPOPA3PHIBA IIACTA
OO0 XHUMIPOM», TOCBATHJI CBOE BBICTYILJICHUE
ansmeprnamuénoim cucmemam oaal'PII u
cunmemuuecrxomy norumepy Hydra GELX.
CrienuaJuCTaMyu HAyYHO-UCCJIEOBATENBCKOIO LIEHTPA
OO0 XuMNIpoM» pa3zpaboTaHa AJIBTECPHATUBHAS
KUAKOCTD I'PIT Ha OCHOBE CUHTETUYECKOTO
resieobpaszosaresns Hydra GEL SW. B ycinoBusax
BO3PACTAIOIMINUX TPEOOBAHUH K YUCTOTE TPEUTUH
U BO3PACTAIONIETO 06'beMA PAOOT pa3paboTaHHAA
CHUHTETUYECKAS CUCTEMA SIBJISIETCS IEPCIIEKTUBHBIM
HAMPABJIECHHUEM JIJIS1 TPOMBIIIIECHHOI'O ITPUMEHEHU S B
HedTEeJOOBIBAIOIEH OTPACIH. B1aroaps UCIOAb30BAHUIO
CHUHTETUYECKHUX I'€JIEBBIX CUCTEM MOKHO IIPEO/IONIETh
HEJOCTATKHU KJIACCUYECKOM KkugkocTH I'PIT Ha
OCHOBE I'yapOBOH KAMEU: YMEHBIIUTD 3aTPSA3HECHUE
IUIACTA, YBEIUYUTD YUCTOTY TPEHIUHEI U ITIOBBICHUTH }

Aprem 3vey
Artem Zmeu

Mwuxaun KyHcr
Mikhail Kunst

bydraulic fracturing
and multi-stage
bydraulic fracturing.
Drilling wells with
sidetracks and horizontal
completions followed

by multistage hydraulic
fracturing increases
production for operators.
At the same time, there
are many challenges
associated with protecting
the production string
from high pressures and
avoiding damage to the
well. Technologies and
equipment from NPF
Packer ensure reliable protection of the production
string and adapter, effective zones isolation and safe
injection of the required proppant volume.

Head of the Department of Promotion of
Chemicals for Hydraulic Fracturing Khimprom LLC
Mikbail Kunst devoted his speech Alternative
systems for bydraulic fracturing. Synthetic
polymer Hydra GEL SW. The specialists
of the Khimprom Research Center have
developed an alternative hydraulic fracturing
fluid based on the synthetic gelling agent
Hydra GEL SW. The developed synthetic
system is a promising direction for industrial
application in the oil industry considering
increasing requirements for the cleanliness
of cracks and an increasing volume of work.
The disadvantages of the classic guar-
based fracturing fluid can be overcome
through the use of synthetic gel systems. The
abovemenshioned systems reduce formation
contamination, increase fracture cleanliness
and improve oil recovery efficiency. It should
be noted that the developed system was
created within the framework of import
substitution, the implementation of Russian
developments and the development of
domestic production.

Canwe finally control fracture beight
growth? Martin Rylance, Frac-Pup Chief
Engineer, IXL Qilfield Consulting, answered
this question. Consideration of a range of
previously applied height-growth approaches
will demonstrate how they attempted to fool or
fudge height growth creation mechanisms. With
this clarity, we can consider what advances in
completion technology may offer in terms of
delivering height growth control. The paper will
suggest that with technology and approaches that
are available today, that height-growth control
is finally within reach. The paper will go on to
describe a multi-well Pilot program, in deployment
and execution in 2021 in Western Siberia; where
billions of barrels remain to be recovered in thin
oil-rim, low permeability sandstone reservoirs
below gas or above water. The case presented will

PROSPECTS
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3P HEKTUBHOCTD U3BJICUYCHUS HEDTHU.
CTOUT OTMETUTD, YTO PA3PAOOTAHHAA
CHCTEMA CO3/1aHA B PAMKAX
UMIIOPTO3AMEIICHU S, PEATU3ALIUHN
POCCUNCKUX Pa3pa00OTOK U PA3BUTH S
OTEYECTBEHHOI'O IPOU3BOJCTBA.
BO3MOMCHO 1tk KOHMPOAUuPosams
evicomy mpeusun zuopopaspuiea
naacma? Ha 3TOT BOIIPOC OTBETUIL
Mapmun Paiinanc, 1/1aBHbINA
umxeHep Frac-Pup, IXL Oilfield
Consulting. AHaIM3 TPUMEHABIINXCS
paHee TEXHOJIOTU KOHTPOIIA
BBICOTBI TPEMIUH MOKA3aJI, YTO OHU

UX 06pa30BAHMA. BBIIN PACCMOTPEHBI
TTOCJIETHUE JTOCTUKEHUS B OOJIACTU

3aAKAHYMBAHUS CKBAXKUH /111 KOHTPOJSA POCTA TPEITUH
Y BBIZIBUHYTO IIPEATIONOKEHHUE O TOM, UTO C [IOMOIIBIO
TEKYIUX TEXHOJIOTHI KOHTPOIUPOBAHNE POCTA TPEITUH

MapTiH PavinaHc
HCIMIPABUJIbHO OITHMCBHIBAJIN MCXAHW3MbI Martin Rylance

be self-evident and offers a unique
approach that honours and maintains
the integrity of the underlying

equations.

This presentation offers a
comprehensive assessment of the
myriad of height-growth approaches
that have been utilized over the last
70 years, but in each case
demonstrates the fallibility and
limitations of each of these. However,
rather than leave the reader with
the interpretation that such control
is not achievable, instead the paper
will provide a mathematically sound
approach, along with field data

and evidence. The paper will also

TUAPOPA3PHIBA CTAJIO HAKOHEL BO3MOXXHBIM. TaK:Ke B within reach.

JIOKJIaJI€ ONIUCAHA IMTUJIOTHASA IPOTPAMMa CTPOUTENBCTBA
pAnA CKBAXKHUH, KOTOpasA 6yeT peann3osana s 2021
roay B 3anaHoi Cuoupu. B paMKax 3TOM IPOrpaMMBbl

IPEAIIONAraeTCs JOObIYA MUJIINAPJOB Oappeici
M3 TOHKOH HE(PTAHOI OTOPOYKH,
HU3KOIIPOHUIIAEMBIX IECYAHBIX
KOJUIEKTOPOB HHZKE T'A30HOCHOTO
IJIACTA WM BBIIIE BOAOHOCHOTO.
IIpencTaBlIeHHBIE PE3YIBTATHI AHAIN34
NPEIATAIOT YHUKAIBHBIN OAXO/, IIPU
KOTOPOM NOJTHOCTBIO BBIIIOTHAIOTCS
YHOMSAHYTEBIE paHEE 6A30BbIE
YPaBHEHUAL.

IIpexncraBnenHas pabora
MPEIIATAET BCECTOPOHHIOIO OLIEHKY
OT'POMHOI'O KOJIMYECTBA MTOAXOI0B
K OINPEJEIEHUIO BBICOTHI TPEMUH,
KOTOPBIE UCTIOIb30BAINCH B TEYEHNE
nocneaaux 70 net. ITo kaxaomy U3
HUX [IPOAHAIIM3UPOBAHBI OIIIMOKH
U HETOYHOCTU. Kpome Toro, 114
HOATBEPKACHUS BO3MOXHOCTH
TAKOI'O KOHTPOJIA IIPEACTABIIEHDI

AHTOH becnanos
Anton Bespalov

MaTeMaTUIECKOE OOOCHOBAHUE 32Ja4YH U TTOJIEBBIE
JIaHHBIE. TAK)Ke IPEATIONATAETCS, YTO JOCTKECHHU S
nocnegaux 10—-15 geT crnoCoOOHBI BOILIOTUTD 3TY MOJIEJIb B
PEANBHOCTD VKE B OIIMKAHIIIEE BPEMS, T.€. PEATHU3AIUS HA

MIPAKTUKE HAKOHEL] CTAJ14 BO3MOXKHA.

Anmon becnanog, CienyanncT 110
peanusanuu CEPBUCHBIX yCIyT «JlmomMoepxe»,
BBICTYTIWJI C JIOKJI2/10M «HO8bLE 100X00 K
peanuzauuu mexnonozuii I'PII kcomnanuu
Inomoéepace» — SPARK 6usnec-mooenv»,
KOTOPBII ObLI NOCBAIIIEH HOBOMY IOAXOY
KOMITAaHUH B O6JIACTU peann3anuu ycayr I'PIT.

PeiHoOK I'PIT B HacTOsAIIEE BPEMS HECTAOMIICH,
BCJIEJICTBHE Yero «I1noMbepxe» U3bICKUBACT
pa3HBIE CITIOCOOBI TPETOCTABICHHS
TEXHONOIMH. Bo3MOXHO npegocrasieHue I'PIT
HE KAK ITOJIHOI'O KOMIIIEKCA, 4 KAK OTJEIbHBIX
BM/IOB YCJIYT, TAKUX KAK CIIEIIUAJIU3MPOBAHHOE
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demonstrate that completion advances over the
last 10—-15 years make this approach a reality in the
present day; and that field implementation is finally

Amnton Bespalov, Schlumberger Service
Implementation Specialist, made a presentation
"A new approach to the implementation

of bydraulic fracturing technologies by
Schlumberger — SPARK business

model.", which was dedicated to
the company's new approach to
the implementation of hydraulic
fracturing services.

The hydraulic fracturing market
is currently unstable, as a result of
which Schlumberger is looking for
different ways to provide technology.
It is possible to provide hydraulic
fracturing not as a complete complex,
but as separate types of services,
such as specialized equipment,
hydraulic fracturing according to the
company's technologies, engineering
and laboratory support, specialized
software, and special chemicals.

The speaker introduced the
principle of the SPARK cooperation

SPARK paeT BO3MOXHOCTU
KOMMaHMAM, UMEIOLLNM
cobCTBEHHbBIN hnoT

['PI1, nonyunTb goctyn K

TexHonorusam «LUnomoepxex:

HiWAY, HiVis u FiberFRAC.

SPARK enables companies
with their own hydraulic
fracturing fleet to gain access
to Schlumberger technologies:
HiWAY, HiVis and FiberFRAC.

model and listed the types of cooperation in it with
the provision of specific technologies. In particular,
SPARK enables companies with their own hydraulic
fracturing fleet to gain access to Schlumberger

technologies: HIWAY,
HiVis and FiberFRAC.
The work is carried

out in collaboration.
The features and
advantages of these
advanced technologies
implemented within the
SPARK approach were
listed.

The company is also
ready to provide special
CRFD blocks. This is
a multistage hydraulic

4
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obopygoBanue, I'PIT IO TEXHOIOTHUAM KOMIIAHUH,
UHKEHEPHO-1A00PATOPHOE CONPOBOXKICHUE,
CIIEIMATTU3UPOBAHHOE IIPOTPAMMHOE
06€eCTICYEHUE, CIICIUATIBHBIC XUMPEATCHTHL

JOKIa YUK OPEACTABIII IPUHITUI MOJICTNA
corpygHudecTBa SPARK 1 nepeuncinia BUjbl
COTPYAHUYECTBA B HEN C IPEAOCTABICHUEM
KOHKPETHBIX TEXHOJNIOIUM. B vactHOCTH, SPARK
JlaeT BO3MOKHOCTU KOMITAHHUSM, UMEIOIITUM
co6¢TBeHHBIH Q10T I'PIT, OMy49UTh JOCTYI
K TeXHOJIOTUAM «IIImombepske»: HIWAY,

HiVis u FiberFRAC. Pa60OTHI BEINOJTHSIIOTCS

B KOJUIAOOpAIUU. BbUIH ITEPEUYNCIEHBI
OCOOEHHOCTH U NPEUMYIIECTBA JAHHBIX
POTrPECCUBHBIX TEXHOJOTU, PEATTN3YEMBIX B
pamkax SPARK-niogxoaa.

KoMIaHusi TOTOBA TAKKE IIPEIOCTABUTD
crenraabHbIe 6JI0K-TIadKky CRFD. DTO TeXHOJIOTUS
nposegenna MI'PIT ¢ MCrmonb30BaHUEM OTKIOHAIOMINX
OJIOK-IIAYEK /15 OCYIIECTBICHHUS IOCTAAUNHON 3aKAYKU B
npouecce MI'PIL BoLio 1aHO TOJPOOGHOE OIIUCAHUE OIOK-
nayku CRFD u o61acTert eée 1puMEHEHUSL.

beuna npeacrasieHa Texnonorus WellWatcher STIM,
06J1ACTH €€ IPUMEHEHM S U ITO/IXO/ K pAOOTE C HEU B
pamkax SPARK 6usHec-MOIe/IH.

KO/ TIOOMHIOBBIE TEXHOJIOTHH H JIPyTHE
BHYTPHCKBAKHHHBIE PAOOTHI

Jkcnept LleHTpa KOMOETEHIU IO TEXHOIOTUAM
CTPOUTENBCTBA U PEMOHTA CKBAXKUH OJIOKA SKCIIEPTU3BI
U (PYHKIJMOHAIBHOTO pa3sutus OO0
«JasnpomuedTe HTLl» Cepzedi Cumarxoas
PAacCKa3al O TOM, KaK KOAMIOOUHz
omxpwieaem Hogy1o cmpanuuy 6 lasnpom
Heghmb». B ToKnazie GBI IPE/ICTABIICH B
OPOLIEHTHOM COOTHOIIEHUH IMUPOKUH CIEKTP
PabOT, BBINOIHSEMBIX C KOJITIOOMHIOM.
32 MCTEKIIIHNE /1BA I'O/1a OBLIN PEATN30BAHBI
HOBBIE TEXHOJIOTUYECKHUE PEMIEHNUS,
TAKHE KAK Pa/IMAJIbBHOE BCKPBITHE I1J1ACTA,
KUCJIOTOCTPYHUHOE TYHHENUPOBAHHE, 4 TAKXKE
KOJITIOOUHIOBOE OYpPEHUE.

JIOKJIATYUK IPEICTABUI JUATPAMMY,
OTPAXKAIOMIYIO OOIINH IIPOOGET» IO TPyHaM
BCEX (PJIOTOB KOHTPATEHTOB, PA6OTABIINX
B riepuMeTpe I'PI1 B nepuog ¢ 2017 no 2021 roa.
BblIM CYMMapHO B34THI Y3JIbl HAMOTKH C JUIMHAMUA
npuMensaeMblXx THKT 1 konudecTBo TPyd npu
UCIIOIb30BAaHUN. CPEAHETOJOBOM MMPOLIEHT POCTA
cocTtasu 3,6%. B IPOIIIOM rofiy IO OOIIEMY KHJIOMETPAXKY
ucnonbzyeMblx FTHKT Habm01271aCh IPOCAAKA U3-3a
OI'PAHUYEHNHN, HAJTO)KEHHBIX Ha ['TIH .

Yro KacaeTcs oTAeAbHbIX fuaMeTpos 'HKT, To
OTMEYEHO YMEHBIIEHUE UCTIONb30BAHUA TPYOHRI 38,1 MM.
Ee Bce yae 3ameHseT Tpyoa 1uaMeTpoMm 44,5 MM, HO €CThb
OT/IENIbHBIE ONIEPALINH, B KOTOPBIX 38-4 TPy6a HE3AMEHUMA.
B 9aCTHOCTH, 3TO HENPOTAKEHHBIE TOPU3OHTHI, 4 TAKXKE
CKBaKMHBI JIJIA IO JIEPKAHUA IJIACTOBOT'O JIABIECHUSA
C OI'PAaHUYEHUEM I1O IIPOXOJHOMY AuaMeTpy. Tpyba
JauameTpom 44,4 MM IOIy4nUIa B KOMIIAHUH U POKOE
npUMEHEHUE (45%).

[ TpyOsl jruameTpoM 50,8 MM TAKKE HAOIIOLACTCS
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Ceprert CMakoB
Sergey Simakov

OTmMeyYyeHOo yMeHblUeHue
NCronb30BaHUs TPyObl
38,1 mm. Ee Bce value
3aMeHseT TpyOa
AnameTtpom 44,5 mm.

A decrease in the use of
38.1 mm CT was noted.
It is increasingly being
replaced by a CT with
a diameter of 44.5 mm.

fracturing technology using
diverting packs for staged
injection into the multistage
hydraulic fracturing process.
A detailed description of the
CRFD stack and its areas of
application was given.

The WellWatcher STIM
technology, its application
areas and approach to
working with it within the
SPARK business model were
also presented.

Coiled Tubing and
Well Intervention

Sergey Simakov,
expert of the Competence Center for Block Well
Construction and Workover Technologies expertise
and functional development Gazpromneft STC,
spoke about how coiled tubing opens a new
page in Gazprom Neft. The report presented in
percentage terms a wide range of works performed
with coiled tubing. Over the past two years, new
technological solutions have been implemented,
such as radial formation penetration, acid jet
tunneling, and coiled tubing drilling.

The speaker presented a diagram showing the
total CT mileage of all fleets of counterparties that
worked within the hydraulic fracturing perimeter
from 2017 to 2021. In total,
the winding nodes were
taken with the lengths of the
coiled tubing used and the
number of tubes in use. The
average annual growth rate
was 3.6%. Last year, there was a
drawdown in the total mileage
of coiled tubing used due to
the restrictions imposed on
Gazprom Neft.

With regard to individual
CT diameters, a decrease in
the use of 38.1 mm CT was
noted. It is increasingly being
replaced by a CT with a diameter of 44.5 mm, but
there are some operations in which the 38th pipe
is indispensable. In particular, these are non-
extended horizons, as well as wells for maintaining
reservoir pressure with limited bore diameter. The
44.4 mm tubing is widely used in the company
45%).

There has also been a slight increase in usage for
the 50.8 mm CT. Its special orientation is noted:
horizontal sections exceeding 1000 m. This tubing
is indispensable for work when milling under the
so-called rated value. This is the 95th cutter when
working in 114 shanks with a 734 PDM. Also, the
44" tubing is out of competition when closing and
opening ports, when a lot of effort must be applied
to the transmitted loads.

The company plans to use a CT with a diameter of



HEOOJIBIIION POCT UCIOIb30BAHUSL.
OTMeuaeTcs €€ CrieluaibHa s
HAMPABIECHHOCTD: TOPU30OHTATbHBIE
y4aCcTKH, npespimaromue 1000 M. Ora

44-51 TpyOa BHe KOHKYpPEHLMHA
NPV 3aKPbITUN-OTKPbLITUN
NopTOB, Korga no
nepepasaeMbIM Harpyskam

60.3 mm. She already participates
in 5% of the total number of
coiled tubing operations. This
standard size will be actively used

Tpy6a HE3aMECHMMA IIPH PA60TAX, KOIZa HY>KHO NPUNOXUTb (5%0)) | NMle)-0 by Gazpromneft Zapolyarye,

(Ppe3€EPYIOT MO/ TAK HA3BIBAEMBIN
HOMUWHAJL. DTO 95-11 (ppe3 npu pabore
B 114 xBOoCcTOBHKAaX C 73-M B3/I. Tak:ke
44-g Tpy6a BHE KOHKYPEHIIUH IPU
3aKPBITHU-OTKPBITUH IOPTOB, KOTJA
O NEPENABAEMBIM HATPY3KAM HYXKHO
IPUIOKUTH OOJIBIIOE YCUIHE.

B KOMITaHNM IIJTAHUPYETCH
MIPUMEHEHUE TPYOBI JUAMETPOM
60,3 MM. OHA VKE YIACTBYET B 5% OT OBIIETO YHUCIa

KOJITIOOMHTOBBIX ONEPALU. JJaHHBINA TUTIOPA3MED O6y1yT
AKTHBHO UCIIONb30BATh B «['a3IPOMHEMPTH 3aMONIAPbE»,

TaC eCTb I‘JIY6OKI/IC CKBAKHUHBI C TIPOTAKCHHBIMA
TOPU3OHTAJIbHBIMU YIACTKAMH.

IIpu paboTax 4aCTO HEOOXOAMMO OBIBAET UCTIONb30BATh

TSOKEITYIO KPAHOBYIO TEXHHUKY, AapEHAA KOTOPOI

COCTABJIACT SHAYUTC/IIbHYIO YACTb 3ATPAT Y KOHTPATI'CHTOB.

CHM3UTD 9TU 3aTPATHI, 4 TAKKE COIKOHOMMUTD JI0 25%

BPEMEHH, 3aTPAYNBAECMOT'O HA PA6OTY HA CKBAXKUHE, MOIJIO
ObI OBICTPOBO3BOJUMOE NOABEMHOE COOPYKEHUE, HA
Pa3paboTKy KOHCTPYKLIUU KOTOPOTro HajetoTcs B ['TTH.

Eme 0JHO aKTyaJIbHOE HAIPABJIEHUE — ITPOOIEMA
cBapHoro msa Ha T'HKT, korga cBapO4HbIE PA6OTEI

IPOU3BOAATCA BHE IIPOU3BOICTBEHHBIX YCJIOBUH. [Ipun
MPOBEAEHNH CBAPKH HA MECTOPOXKAEHUHN )KU3Hb TPYObI
(coil life) TepseT no 50%. [Ipo6iaeMy MOIJIO ObI PEMINUTH
CO3/IAaHUE TAKOI'O IIPUOOPA, KOTOPBIN OyZieT MOOHIIEH,

4 C €ro NOMOUIBIO MOXKHO Oy/IET yOUPATh OCTATOYHOE
HANPSKENE U BBIPABHUBATD CTPYKTYPY IIBA, IPUABAS
MPU 3TOM EMY IUIACTUYHOCTD, IPAMO HA MECTOPOXIEHUH.
Taxoro npubopa O4EHb HE XBATAET, [IOCKOJIbKY CETOIH S
K4a4€CTBO CBAPKU I'MOKOH TPYOBI IIPOLIEHTOB HA CEMBJICCAT

3aBHUCHUT OT YEJIOBEYECKOI'O (paKTopa —OT

ycinume.

The 44% tubing is out of
competition when closing and [ElESEAsEeehIgEBienhs

opening ports, when a lot of
effort must be applied to the
transmitted loads.

where there are deep wells with
long horizontal sections.
When, it is often necessary

the rental of which constitutes a
significant part of the costs from
contractors. A quick-mounting
lifting structure could reduce
these costs, as well as save up to
25% of the time spent on work on the well. That is
why Gazprom Neft hopes for such a divice to be
designed.

Another topical area is the problem of the welded
seam on coiled tubing, when welding is performed
outside of production conditions. When welding in
the field, the coil life loses up to 50%. The problem
could be solved by creating such a device that will
be mobile, and with its help it will be possible to
remove residual stress and level the structure of
the seam, while giving it plasticity, right in the field.
Such a device is very lacking, since today the quality
of welding a coiled tubing depends on the human
factor by seventy percent - on a particular welder.

President Middle East Asia Pacific, EVP
Technology Commercialization at Altus
Intervention/Senior Chairman at Intervention and
Coiled Tubing Association (ICOTA)

Stuart Murchie made a presentation on
Technologies and Trends in Well Intervention.
The main trends were grouped in four areas:
Mission certainty, Operational efficiency, Footprint
minimization, and Digitalization. All trends are
interconnected, and each has been

-

KOHKPETHOT'O CBAPIINKA.

C noxnanom «Texnonozuu u
meHnoeHuul GHYMPUCKEANCUHHBLX
paobom» BrICTYIIVI
Cmiroapm Mapuu, 1pE3UJCHT KOMIIAHUN
Altus Intervention no birxHeMy BocTOKy
U A3MATCKO-TUXOOKEAHCKOMY DETUOHY,
UCIIOJIHUTEJIbHBIA BULIE-TIPE3U/IEHT 110
KOMMEPLIMATIU3AL NN TEXHOJIOIU B Altus
Intervention/CTapimm COnpeaceaTeab
Intervention and Coiled Tubing
Association (ICOTA). OCHOBHBIE TPEH/IBI
OBLIIN CTPYIIIMPOBAHEI 10 YETBIPEM
HaIPaBJIECHUAM: HAJIEKHOCTb TEXHOJIOTUH,
onepanruoHHaA 3PPEKTUBHOCTD,
MHHHUMHU3AIUS BO3ACHCTBUS Ha
OKPY>KAIOIIYIO CPEY U IIM(PPOBU3AITUSL.
Bce TpeHIbI B3aUMOCBSI3aHbI MEXAY
COBGOM, U KAXK/IBIH ObLTT PACCMOTPEH C TOYKHU 3PEHUS

TEXHOJIOTUH, p360‘-II/IX TIPOIECCCOB U YCJIOBCYCCKOI'O

¢axropa.

ITpeacrasurens KoMnanuu Jdllnomoepxe» Epmer
Kaunog BeICTYIIII C JIOKJI1A]IOM «MOOUNBHBLIL KOMNIEKC
oceoenua oasn oypenua na oenpeccuu c THKT». [lokna

Epmek Kannosy
Yermek Kai .

™ considered in terms of technology,

process and human factors.

Yermek Kaipov, Schlumberger
representative, made a presentation
titled "Mobile stimulation unit
Jorunderbalanced coiled
tubing drilling". 1t was focused
on underbalanced drilling and the
surface equipment. The operations
were performed in Saudi Arabia,
but there is a demand for similar
operations (underbalanced drilling
of lateral holes in carbonate
formations with stimulation from
surface) in the Russian market
as well. The speaker described
numerous challenges of carbonate
reservoirs development in Eastern
Siberia and Orenburg. These challenges are mainly
associated with the efficiency of wellbore contact
with heterogeneous reservoir.

Underbalanced drilling with well stimulation is
used to handle these challenges. In underbalance
drilling two main parameters are measured: d}
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[TEPCITEKTHBDI

OBLI IIOCBAIIECH 6YPEHUIO HA IEIPECCUN
U AKLIEHTUPOBAH HA HCIIOJIb3yEMOM
MIOBEPXHOCTHOM OOOPYAOBAHUU. Pa60THI
MIPOBOAUINCE B CayJOBCKOI ApaBUU, HO
CIIPOC Ha NOJOOHBIE onepanuu (bypeHue
Ha JIENPECCUU GOKOBBIX CTBOJIOB B

K2p6OHaTHbIX T1ACTAaX C BBISOBOM ITPHUTOKA

H4 IIOBEPXHOCTH) ECTh U HA POCCUNCKOM
PBIHKE. [JOKIaYNK OXAPAKTEPHU3OBAT
BBI30BbI, BO3HUKAIONUE IIPH PA3PAOOTKE
KapOOHATHBIX MECTOPOXKIECHUH,
KOTOPBIX MHOI'O B BocTounoi Cubupu u
OpeHOYPrcKoM peruoHe. OHU CBSI3aHBI B
OCHOBHOM C 9(p(PEKTUBHOCTBIO KOHTAKTA
CTBOJIA CKBA’KUHBI C HEOJJTHOPOHBIM
KOJITIEKTOPOM.

151 pemenns npo6aeM IPUMEHAETCS

GypEHHE HA AEIPECCHUH C BBI3OBOM IIPUTOKA.
[Tpu 6ypeHuH Ha IETIPECCUH U3MEPSIOTCS 1B
OCHOBHBIX IAPAMETPA: 3A60HHOE NaBICHUE

U Ae6UT ra3a HA YCTHE TOCJIE CCIAPATITHL.
Ha ocHoBe 3THUX JAAHHBIX OIIPCACTACTCA
IPOAYKTHUBHOCTD CKBAKHUHDBI BIOJIb €€
CTBOJIA.

B CaynoBckor ApaBuU OyPHUIU OOKOBBIE

CTBOJIBI U3 CTAPBIX T'A30KOHACHCATHBIX
CKBAKHH U ITIOJIYy49a/IX HA BBIXO/ZIC I'A3 U

KOHJICHCAT. BCce yCTaHOBKY NTOATIOTOBKH (DIIOH/1A HA
HOBEPXHOCTHU YCTAHOBJIEHBI HA IACCH U IIEPEMEITAIOTCA OT
CKBAKHMHBI K CKBAKUHE, MOOMIBHBIN KOMIIJIEKC COCTOUT
U3 OCHOBHBIX YaCTEH, NPEJHA3HAYCHHBIX /IJ151 IEPBUYHOI'O

OnbIT NOKasar, YTo, HeCMOTpS
Ha TO 4TO OypeHne BOKOBbIX
CTBOJIOB Ha AeNpeccnu ¢
BbI3OBOM MNPUTOKa MOXET
ObITb OPOXKE DypeHUs ¢
nomolubto KPC, ¢ Toukn
3peHNsi NPOAYKTUBHOCTM
pa3paboTka MecTopoXaeHUs
OKasblBaeTcs B 2—3 pa3a Bbllle,
yeM ecniv Obl bOKOBbIe CTBONbI

3ape3aJinCb Ha penpeccnin.

Case study has shown that
in terms of productivity

field development with
underbalanced drilling

of sidetracks with inflow
stimulation turns out to be
2-3 times more effective as
compared to overbalanced
drilling despite the fact that it
may be more expensive than
workover drilling.

bottomhole pressure and
gas rate at the wellhead
after separation. Based
on these data, the
productivity along the
wellbore is determined.

In Saudi Arabia
sidetracks were drilled
in old gas-condensate
wells and provided gas
and condensate inflow.
All surface fluid treatment
units are mounted on
chassis for transportation
from well to well. The
mobile unit consists of
main parts for primary
and secondary solid phase
extraction, separation,
solid phase treatment, oil
storage and export, water
storage, water flushing
system, chemical injection
and flare systems.

Case study has
shown that in terms
of productivity field

development with underbalanced drilling of
sidetracks with inflow stimulation turns out

to be 2—3 times more effective as compared to
overbalanced drilling despite the fact that it may

Y BTOPHYHOI'O OT/IEJICHNS TBEPAO (DaA3bI, CENaAPALINH,

06pabOTKH TBEPAOHU (Pa3bl, XPAHEHUA U
3KCNOPTA HEPTH, XPAHEHUSA BOADL, CUCTEMBI
MPOMBIBKH BOJIOH, 3aKAYKH MTHTUOHUTOPA,
CHCTEMBI OTXKUTA.

OMBIT NOKA34J1, YTO, HECMOTPSA HA TO YTO
OypeHHuEe GOKOBBIX CTBOJIOB Ha JICTIPECCHUU
C BBI30OBOM IIPUTOKA MOXKET OBITH JOPOXKE
Oypenus ¢ nomoubio KPC, ¢ Touku 3peHus
NPOAYKTUBHOCTH Pa3PaboOTKA MECTOPOXKIEHUA
OKA43bIBACTCS B 2—3 Pa3a BBIIIIE, YEM €CJIU Obl
OOKOBBIE CTBOJIBI 3APE3AJIMCh HA PEIIPECCUU. 32
KOPOTKHIT CPOK JIEGUT BBIPOC /10 6 pa3, GypeHue
[IJIO 6€3 OCJIOKHEHUI U C BBICOKOHM CKOPOCTBIO.
Kommiekc ocsoenust u THKT nokasanu
BBICOKYIO 3(P(PEKTUBHOCTD. JJAHHBIN METO[
PEAILHO YBEJIIMYUBAET JOObIYY, OCOOGEHHO B
TPEIHMHOBATHIX KOJJIEKTOPAX.

O6 yseauuenuu 3016l 0X8AMA CKEANCUHDBL

T'HKT o5 3a0a4 padouanisHozo 6CKPuLmusi naacma
pacckazain axcnept 1o T'HKT, pyKoBOgUTEIb HATIPABICHUA

BHYTPUCKBAKMHHBIX pa6OT

OO0 dasnpoMmHePTh-3aNI0NAPbe> AHamoauit Kuuuzun.
Ha ogHOM U3 MECTOPOXKICHUN, XaPAKTEPUIYIOIUXCH
KaK HU3KOIIPOHUIIAEMBII KAPOOHATHBIN KOJJIEKTOP,

Ha6110/12J1aCh C1a6as1 BOBJIEUEHHOCTD 3AITACOB B

IKCILTYATAITHIO. bbun PaCcCMOTPEHBI PA3TTUIHBIC MCTO/IbI

nHTeHCcU(puKanuu. IlpeanoyreHue ObII0 OTAAHO
paguaIbHOMY BCKPBITHIO I1acTa (PBIT). s PBIT

be more expensive than workover drilling. Within
a short period of time the
flow rate increased up to 6
times, drilling was performed
at high penetration rate
without complications. The
mobile unit and coiled tubing
showed high efficiency. This
method increases production,
especially in fractured
reservoirs.

Coiled tubing expert, head
of downhole operations at
Gazpromneft-Zapolyarye
LLC Anatoly Kichigin
spoke about increasing the
coverage area of the CT
well for the tasks of radial

Jormation penetration.

In one of the fields, characterized as a low-
permeability carbonate reservoir, there was a weak
involvement of reserves in production. Various
methods of intensification were considered.

The preference was given to radial formation
penetration. For fracturing, two wells were
proposed, one of which was located in the zone of
a low-permeability carbonate matrix, and the other
was located in an area with a locally developed
"corridor" fracture.

AHaTonun KnimrH
Anatoly Kichiginsms®

ObLITU NPEAJIOKCHBI IBC CKBAKUHBI, OJHA M3 KOTOPBIX
HaxXoamnJacCb B 30HC CJIa6OHpOHHLIaCMOﬁ K3p6OHaTHOfI
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The report gave a brief description of the radial
formation penetration technology. A lightweight



MaTPHULIBL, 4 JpyTas Oblia
PACIIOJIOXKEHA B 30HE C JIOKAJIBHO
Pa3BUTOMN «KOPUJOPHOL»
TPEIMHUHOBATOCTHIO.

B noksaze 66110 JaHO KPATKOE
onucaHue Texnosaoruu PBIT.
7151 paboT NCONB30BAIACDH
KOJITIOOMHI'OBAsI yCTAHOBKA
JIETKOT'O KJ1acca. B kauecTBe
pabodet JKUAKOCTHU
ucnonbzosaiacs HCI
KOHIEHTpa1nuen 15%. PaboTsl
1y B ¢TBOJIE O 100 M. AHATOIUI
KuuuruH noipo6HO NpeACTaBUII
MHOPSAIOK UX IIPOBEJICHUS,
OCTAaHOBHBIIHNCH HA ITATIE
(ppe3epoBaHMS KOJJOHHBI U
BCKDBITUU PA/IMAJIBHOI'O KAHAJIA.
Bb11 0600111EH ONBIT IPOBEJECHUST
JIAHHBIX PA0OT, IPUBE/ICH AHAJIN3
UX 3(PPEKTUBHOCTH.

B noxnane Epaana
Hccabexosa, 1peCTABIABIIETO
«LnroMGepiKe», «CKBANCUHHAA
Kamepa u eu3yaisnan
AHADUMUKA ONLA Pettenus
3a0au no ouazHocmure»

ObLIA PACCMOTPEHA AIIapaTypa
OPTIS INFINITYTM uee
BO3MOKHOCTH B IUATHOCTHKE
NPUYUH PA3JIMYHBIX COOBITHUA.
Arnmmaparypa BKJIIOYAET B

cebs1 CTAHJAPTHYIO KaMEPY
HIDKHETO BU/IA U YETBIPE KAMEPBI OOKOBOT'O BU/JA.
Kamepy MOKHO CITYCKAaTh HAa BCEX BO3MOXKHBIX CIOCO6aX
JoctaBky, HO 'HKT — Haunbosee nonynaspHbIH Criocob.
TaxoKke Ba2KHO UMETb BO3MOKHOCTDb BU3YaJIbHON
aHAMUTUKU. OHA COYeTaeT B ce6€ HOBEHIIYIO
BU3YAJIbHYIO IMATHOCTUYECKYIO MH(POPMALTUIO C
NEPEJOBBIMUA METOJAAMHU BBIYUCTIUTEIBHOTO AHAJIN34,
KOTOPBIE HEOOXOUMBI JIJI ITOJTyYEHN A KAYECTBEHHBIX

U KOJIMYECTBEHHBIX JJAHHBIX O COCTOAHUH CTBOJIA
CKBAKUHBI. BO3MOXHBIX BAPUAHTOB BU3yaJIbHOU
AHAJIUTUKHU CYIIECTBYET MHOI'O. DTO MOI'YT OBITh CJIY4au
KOPPO3UH, ITECKOIPOABIEHU, ITEP(POPALTAH, CYKEHUA

U T. I1. B fOoKI1a1e 6pIM MPUBEAEHBI KOHKPETHBIE IPHUMEPDI
PabOoTeI KAMEPBI, KOI/1d ObIJIO O6GHAPYKEHO, B YACTHOCTH,
MOBPEXKAECHUE HEPETYIIAPHOU (POPMBI B XBOCTOBUKE. C
TTOMOIIY KAMEPBI CTAJI BO3MOKHBI BU3YAJIbHBIN AHAJIN3
apdexrusHOCTH Nepdopanuii npu I'PIT, BKaodas
MIOJITBEPIK/ICHUE PACTIONOXKEHH S IIPOIIAHTA, OLIECHKY €TI0
pacnpejesieHus, OIITUMH3ALHIO JU3aHHA (PpaKa, A TAKKE
NPOBEPKA OTKPBITUs/3aKPhITUA MydT I'PTL

«Hccaeoosanue mexHuuecKxoz0 COCmosaHuA
CK8aNCUH C NOMOULBIO CUCTEM MeNeUHCREeKUUN
(3abotinoii Kamepwt)», TAK HA3BIBAJICS JJOKJIA/]] [TTABHOT'O
reosiora OOO «BETEPAH» Koncmanmuna Anezuna.

B HacToOsIIeE BpEeMs IIPU BBIITOJIHEHUHY IIJTAHOBBIX
re0JIOrO-TEXHUYECKUX MEPOIIPUATHE 6OJIBIIOE UX
KOJIMYECTBO IIPUXO/INTCS HA KAITUTAJIBHBIN PEMOHT
ckBaxuH ¢ npuMeHeHneM I'HKT. [IpumeHeHue (aoTa
I'HKT npu nposeaeHun KPC yke nogpasyMeBaeT CJIOKHO

EpnaH Mccabekos
Yerlan Issabekov

co4yeTaeT B cebe

MHGpOopMaLMIO C

BusyanbHaa aHanutuka

HOBEWLLYIO BU3YaNbHYIO
AVArHOCTUYECKYHO

nepenosbiMmm MeTogamMm
BbIHUCJINTENIbHOIO aHalln3a.

Analytics combines state-
of-the-art visual diagnostic
information with advanced
computational analysis
techniques.

4

coiled tubing unit was used for the work. HCI
with a concentration of 15% was used as a
working fluid. The work went in the shaft up
to 100 m.

A. Kichigin presented in detail the procedure
for their implementation, stopping at the
stage of cutting the column and opening the
radial channel. The experience of carrying
out these works was summarized, an
analysis of their effectiveness was presented.

In the report of Yerlan Issabekov, who
represented Schlumberger, "Dowmnbhbole
camera and visual analytics for
solving diagnostic problems', the OPTIS
INFINITYTM equipment and its capabilities
in diagnosing the causes of various events
were considered. The hardware includes
a standard bottom view camera and
four side view cameras. The camera
can be lowered on all possible delivery
methods, but CT is the most popular
method. It's also important to have visual
analytics capabilities. It combines state-
of-the-art visual diagnostic information
with advanced computational analysis
techniques to provide qualitative and
quantitative wellbore data. There are
many options for visual analytics. These
can be cases of corrosion, sanding,
perforation, narrowing, etc. In the
report, specific examples of the camera's
operation were given, when it was
discovered, in particular, damage of an
irregular shape in the shank. With the help of the
camera, it became possible to visually analyze
the effectiveness of perforations during hydraulic
fracturing, including confirming the location of the
proppant, assessing its distribution, optimizing the
tailcoat design, as well as checking the opening /
closing of hydraulic fracturing sleeves.

"Well testing. Analysis of the technical
condition using teleinspection systems
(bottom-hole camera)" was the title of the
report of the Chief Geologist of VETERAN LLC
Konstantin Alegin.

Currently, a large number of planned logging
while drilling activities fall on the well workover
using coiled tubing. The use of a coiled tubing
fleet during workover already implies a complex
well profile (long horizontal section, great depths,
workover on a working well, abnormal pressure of
aworking well, etc)) and in case of complications
during the workover process, reliable information
is required about the state of the bottom of the well,
production casing, tubing hangers.

To date, an effective technological solution to this
problem is downhole teleinspection (downhole
camera).

This report provides a successful result of using
an online downhole camera to determine the
technical condition of the production string, the
current bottom at a depth of more than 3600 m.
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HOCTPOEHHBIN NPO(DUIb CKBAKHUHBI (TIPOTKEHHBIA
TOPU3OHTAJIBHBIN Y4aCTOK, OOJIBIINE ITTyOUHBI,
nposeaeHue KPC Ha paboraroniert ckpakune, ABIT]
paboTaIomEl CKBAKUHBI U I1P.), U IPHU BO3HUKHOBEHUN
OCJIOKHEHUU B IPOLIECCE PEMOHTA HEOOXOAMA
JIOCTOBEPHAsI UH(POPMAITHSL O COCTOSTHUU 320051
CKBaKMHBI, SKCILTYATAlIMOHHOI KOJIOHHBI, NOoABECKU HKT.

Sergei Kurtsev, head of CT Service, Packer
Service LLC, presented a new look at bottom-
bole formation support. The work was carried
out at the Vostochno-Messoyakhskoye field in
the Cenomanian part of the Pokurskaya suite,
which is characterized by a high degree of lateral
heterogeneity and vertical dissection. The main

Ha cerogusamuuni 1eHb 3(p(PEKTUBHBIM
TEXHOJIOIHYECKHUM PEMICHUEM JJTAHHOU
POOJIEMBI SIBISCTCA BHYTPUCKBAXKUHHAS
TEJICUHCIICKIMS (3A00MHAS KaMepa).

B noksaze Ob11 IPpUBEIEH YCIEITHBIN

problems were the abnormally
low ratio of oil: water mobility

coefficients — 1:30. A very high-
viscosity oil was developed in a
weakly consolidated sandstone

PE3YIBTAT IPUMEHEHM I 3200MHOM
OHJIANTH-KAMEPHI 711 ONIPENEICHUA
TEXHUYECKOTI'O COCTOAHUA

BKCHHYQTQHHOHHOﬁ KOJIOHHBI, TCKYIICT'O

326051 HA TITYy6HHE 6071ee 3600 M.
Hoeblil 6322100 Ha Kpenaenue
II3II ipencrasun Cepzeii Kypues,
pykoBoauTenb cnyk0oul THKT
OOO Takep CepBUC». PabOTEI

IIPOBOJJUJINCH HA BOCTOYHO-MeCCOAXCKOM
MECTOPOXKJEHNH, HA CCHOMAHCKOM YaCTH
ITOKYPCKOM CBUTBHI, XAPAKTEPHU3YIOMICICS

BBICOKOM CTEIEHDBIO JIATEPAJIbHOM
HEOJHOPOJHOCTH U BEPTUKAJIBHOM

pac4yieHEHHOCTH. OCHOBHBIE ITPOOJIEMBI 3aKJIIOYAJIUCh
B AHOMAJIbHO HU3KOM COOTHOIIEHNUH KO3(PPUIIUEHTOB
HOABUKHOCTH HEPTH:BOAA — 1:30. PazpabarpiBanach
O4YEHB BBICOKOBA3KAS HEPTh B CJIAOOKOHCOIUJUPOBAHHOM
MECYAHUKE C HU3KMMHU Je(POPMALTMOHHO-TIPOYHOCTHBIMHA
CBOMCTBAMH, HA MaJION I1ybuHe 3aieranus 750—-800 M.
IIpu pa3paboTKe MECTOPOK/ICHUS BCJICICTBUE TOOBIYU
MPOMU3ONLIO ECTECTBEHHOE PA3PYIIEHHE CKEJIETA IIJIACTA,
CBSI3aHHOE C BBIMBIBOM LIEMEHTHUPYIOIIETO MAaTEPHUAIA
MOPOJBI TOTOKOM UCXOAAMIEN ) KUJIKOCTH, X OCBIITAHUE
NOPOABI B (PUIBTPOBON YACTHU TOPU3OHTAIBHBIX Y4aCTKOB
CKBaKMH, YTO IIPHUBEJIO K 3a4KYIIOPKE ¥ CHUKEHUIO 1€OUTA.
CymecTByeT psijy 0CO60 NPOOIEMHBIX CKBAKHUH, KOTOPBIE
HE MOT'YT BBIHTH HA IVIAHOBBIH PEXKHUM PAOOTHL, IIOCKOJIBKY
POUCXOAUT 3a0UBAHUE IECKOM UX (PUIIBTPOBOI
4aCTHU. 3AKA34YHK [IEPENPOOOBAT PA3TUIHbBIE BADUAHTDI
3AKPEIJIEHUA IIECKA B CJTAOOKOHCOIN/IUPOBAHHBIX
NECYAHUKAX, HO HeygauHOo. Komnanwus «[Takep CepBuc»
IIPUMEHNIIA K IIPOOIEME NMHXXEHEPHBIH TOAXO0. C
HOPMAIH3AITUEN 326051 — C OUMCTKOM CKBAKUHBI
OT IJTACTOBOT'O MECKA, BBIHOCAIIETOCS B IIPOLIECCE
IKCIUIYATAL U, OBLIIU CBA3aHBI 29% paboT. KaueCTBEHHYIO
U 3(PPEKTUBHYIO OUHUCTKY 32009 Y AJIOCh IIPOBECTU
HUCKJIIOYUTEIBHO 61arosiaps npumeneHuo F’HKT.

Brl1a nogo0bpaHa TEXHOJIOTUS —
HOHI/IMCpHQ_H ,IIBYXKOMHOHCHTHH.H
KOMITO3UIIUS, B TOTOBOM COCTOSTHUH

MIPEACTABIIAIONAS COOOM ITIOPUCTYIO IIEHY.
Ee OCHOBHOE OTJIMYME OT IPEABIAYIINX

pENIEHNH — TO, YTO B COCTABE

KOMITOHEHTOB €CTh IOPOOGPAZ0BATENb,
KOTOPBII TO3BOJISIET CO3/IATh TOPOBBIE
KaHAJIbI, 06ECIICUNBAIONIHE (PUIBTPAIHIO

4epes3 JAHHBIA XUMUYECKUI COCTAB.
Tax:Ke y Hee HIMPOKUH INAIa30H

TIPHUMCHCHHA B IIPOMCIKYTKE IVTACTOBBIX
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Cepren Kypues
Sergei Kurtsev

tubing.

KauecTBeHHyto U

3P PEKTUBHYIO OHYNUCTKY
330605 yganocb NpoBecTu
NcKNoYnTENIbHO bnarogaps
npumeHeHuto NHKT.

High-quality and efficient
bottomhole cleaning was
carried out exclusively thanks
to the use of coiled tubing.

with low deformation and strength
properties, at a shallow depth of
750-800 m.

During the development of the
field, as a result of production,
a natural destruction of the
formation skeleton occurred,
associated with the washing out of
the cementing material of the rock
by the flow of the outgoing fluid,
and the crumbling of the rock in
the filter part of the horizontal
sections of the wells, which led to
blockage and a decrease in debit.

There are a number of particularly problematic
wells that cannot reach the planned operation
mode, since their filter section is clogged with sand.
The client has tried various sand fixing options in
weakly consolidated sandstones, but failed. Packer
Service took an engineering approach to the
problem. Bottom hole normalization — cleaning

of the well from formation sand carried out during
operation, was associated with 29% of the work.
High-quality and efficient bottomhole cleaning was
carried out exclusively thanks to the use of coiled

The technology was selected — a polymer two-
component composition, in the finished state
representing a porous foam. Its main difference
from previous solutions is that the components
contain a blowing agent, which allows you to create
pore channels that provide filtration through a
given chemical composition. It also has a wide
range of applications in the interval of reservoir
temperatures from plus 15 °C to plus 90 °C. The
porous structure itself is quite strong in terms of
qualities, withstands stress loads, anchors the rock
skeleton and retains oil permeability.

Sergey Kurtsev spoke about
the experience of applying
the technology on a specific
well, where sand consolidation
operations were performed
and a long-term positive effect
was obtained. It was concluded
that fixing the sandstones of
the bottomhole formation
zone is the most rational way to
control sand occurrences. The
successful experience of using



TeMmIieparyp — ot mwioc 15 °C go wmoc 90 °C. Cama
MHOPHUCTAS CTPYKTYPA O KAYECTBAM IIOTyIaETCs
JIOCTATOYHO IPOYHAS, BBIICPKUBAET CTPECCOBBIE
HATPY3KH, 3AKPEIIAET CKEJIET OPOABI U COXPAHAET
HPOHUILAEMOCTB JJ151 HEPTHU.

Cepreti KyprieB pacckaszasi 06 OIbITE IPUMEHEHU S
TEXHOJIOTMU HA KOHKPETHOU CKBAXKUHE, T/IE ObLIN
BBIIIOJTHEHBI ONIEPAIIUHU IO 3AKPEIJIEHUIO IECKA U
HOJIyYECH JJIUTEIbHBIN HOJTOXKUTEIBHBIN 3(P(EKT.
BbLII clIeTaH BBIBOZ, YTO KPEIUIEHUE IECUAHUKOB
1311 sBIsI€ TCA HAUOOJIEE PALTMOHAIBHBIM CIIOCOOOM
OOPBOBI C TECKOIPOABICHUSMU.
VCIEMHBIN ONBIT IPUMEHEHU A
KOHIIENTYa/IbHO HOBOTI'O
XUMHUYECKOT'O METOAA KPETITIEHU A
IT3IT OTKPBLI HOBBIE TOPU3OHTDI
IKCILTYaTAIUH MECTOPOXK/ICHUS.
PeKOMEHIOBAHO THPAKUPOBAHUE
HOBOTI'O XUMHUYECKOT'O
METO/A HA OO'BEKTAX CO
CI1a6OKOHCOMUAUPOBAHHBIMH
MECYAHUKAMI.

[maBHBINA NHXKEHED 1O
Pa3paboTKE MECTOPOKICHUN
KoMnianuu J1lmomoepxe»
Epmex Kaunoe
paccKasan o npumenenuu
8BLCOKOUACMOMHBIX
uzmepenuii na nogePxHocmu
O onmumu3auuu npoyecca
OUUCMKU CINEONA CKEANCUHDBL
noce Cmumyaauuu,
OZEIUBIINCE OIIBITOM U
JIAHHBIMH, IIOJIYYEHHBIMU BO
BPEMSI IIPOLIECCA, U ITIPE/IJIOKUB
IyTU UX UCTHIOJIb30BAHUSL.

BpLIn N3J105KEHBI OCOOCHHOCTH
PaboT IO OCBOEHUIO CKBAKHUH
nocsie MI'PIT, B yaCTHOCTH,
ONITHUMMU3ALUHU ITPOLIECCA
OYHCTKH CKBAXKUHBI C LIEJIBIO
coxpanenus Tpemunsl I'PIT. BeCKOHTpOIbHAA OYUCTKA
CTBOJIA CKBAXKUHBI MOXKET OBITH HETIOJHOU. OCTABIINICS
B XBOCTOBHKE IIPOIITAHT CO3/4ACT JOIIOJHUTEIBHOE
COIIPOTHUBJICHHUE BO BpeMs JOOBIYU. Bropas npoodnema
— 06pa30BaHME O€3 IIPOIIIAHTA 30HBI, KOTOPAs 6yAeT
CMBIKATHCS BO BPEM S IKCILIYATALUH, BCJIEJCTBUE YET'O
OyJeT TEPATHCA CBA3b TpemuH 'PIT CO CKBA>XHMHOM U B
JaJbHENIIEM IOTPEOyeTCs pePpakK.

Bo Bpems pa6oTel ¢ THKT CKOPOCTD 3aKaYKU U3BECTHA.
151 n3MepEHNsI CKOPOCTH BO3BPATA KHUJIKOCTH B
MHOI'0(Pa3HOM IIOTOKE HA BBIXOJE ObLJI yCTAHOBJICH
MHOro@asHbIi pacxogoMmep Vx. Mjest: mpoBecTr
BBICOKOYACTOTHBIC U3MEPEHUS,

4 TIOTOM, 3HA5I CKOPOCTB 3aKAYKHU JKHU/IKOCTH U CKOPOCTH
€€ BO3BPAT4, a TAK)KE KOHIICHTPAIIMIO IPOINMIAHTA,
paccumuTaTh 6ATAHCOBBI IEOUT — PACXOJ, KOTOPBIH
IIO3BOJINT IIOHATS, JEIIPECCHUS UJIU PEIIPECCHUS CO3/4A1ACh
Ha 3200€ C YYETOM N3MEHEHUSI OO'bEMA 34 CUET JBUKECHU S
I'HKT, 11 OCyIIECTBUTh KOTUYECTBEHHBII KOHTPOJIb HAJ|
COCTOSIHHEM JICTIPECCUU /LIS TPEIOTBPAIECHI S BHIHOCA
MIPONIIAHTA. }

MpumeHeHne

O4YNCTKU CTBOJ1A

CKBa>XXUHbI.

BbICOKO4YaCTOTHbIX
OaHHbIX BO BpeMA

CKBAXXWUHbI HE TONIbKO
AaeT BO3MOXHOCTb
coxpaHuTb TpeLwunHy P,
HO 1 rno3BonseT NpPoBecTU
pacyeT pacnpegeneHus
npormnaHTa B TpeLwMmHax,
YTO MOMOXET paccymTaTb
NPOAYKTUBHOCTb

The use of high-frequency
data during wellbore
cleaning not only makes

it possible to preserve the
hydraulic fracture, but also
allows the calculation of
the proppant distribution
in the fractures, which

will help to calculate the
productivity of the well.

a conceptually new chemical method for securing
the bottomhole formation zone has opened up new
horizons for the field's exploitation. Replication of
the new chemical method on objects with weakly
consolidated sandstones is recommended.

Ermek Kaipov, Chief Fields Development
Engineer at Schlumberger, spoke about the
use of high-frequency mmulti-phase
surface measurement to optimize the post-
stimulation clean-out with coiled tubing,
sharing experience and data obtained during the
process and suggesting ways to use them.

The features of well development work
after multi-stage hydraulic fracturing were
outlined, in particular, optimization of the
well cleaning process in order to preserve
the hydraulic fracture. Uncontrolled
wellbore cleaning may not be complete.
The proppant remaining in the liner will
create additional drag during production.
The second problem is the formation of a
zone without proppant, which will close
during operation, as a result of which the
connection of hydraulic fractures with
the well will be lost, and refraction will be
required in the future.

During coiled tubing operation, the
injection rate is known. To measure the
rate of liquid return in the multiphase flow,
a Vx multiphase flowmeter was installed
at the outlet. The idea is to carry out
high-frequency measurements, and then,
knowing the rate of fluid injection and the
rate of its return, as well as the proppant
concentration, calculate the balance debit —
the flow rate, which will make it possible
to understand whether drawdown or
repression was created at the bottom, taking
into account the volume change due to the
movement of coiled tubing, and carry out
quantitative control over the state of the
underbalance to prevent proppant recovery.

The CT operator can monitor all the critical Vx
multiphase meter data: proppant flow, fluid return
rate, net return, injection rate into the well. The use
of high-frequency data during wellbore cleaning
not only makes it possible to preserve the hydraulic
fracture, but also allows the calculation of the
proppant distribution in the fractures, which will
help to calculate the productivity of the well.

Luciya Davletshina, Ph.D., Associate
Professor of the Department of Technology of
Chemical Substances for the Oil and Gas Industry,
The I.M. Gubkin RSU of Oil and Gas, made a
report "Colloid-chemical research in the
development of acid compositions".

The depletion regime is characterized by a
decrease in the productivity of wells, which occurs
not only due to a decrease in oil saturation of the
reservoirs, but also due to clogging (pollution)
of the bottomhole zone of the well. Under these
conditions, one of the most common technologies }
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Omneparop THKT MOXeET OTC/IC)KUBATD
BCE Ba>KHEUIITHE JJAHHBIE MHOT'O(DA3HOT'O
pacxopomepa VX: BBIHOC NPOMIIAHTA,
CKOPOCTB BO3BPATA JKUJKOCTH, YUCTHIA
BO3BPAT, CKOPOCTB 3AKAYKU B CKBAXKUHY.
[TprM€EHEHNE BBICOKOYACTOTHBIX JAHHBIX
BO BPEM S OYUCTKH CTBOJIA CKBAKHUHBI HE
TOJBKO JIA€T BO3MOXKHOCTb COXPAHUTD
Tpemuny I'PIT, HO 1 TO3BOJIAET IPOBECTU
pacyeT pacnpeneaeHns NPOIINAaHTa B
TPEIMHAX, YTO IIOMOKET PACCYUTATD
OPOAYKTUBHOCTD CKBA’KHHBL

Jhouua lasremmuna, K. T. H., JOLICHT
Kadeapbl TEXHOJIOIUH XUMHUYECKUX
BEIIECTB 11 HEPTAHOH U ra30BOU
MNPOMBIIUIEHHOCTU PI'Y HE(DTH M ra3a uM.
W.M. T'yOK1HA, BBICTYIINUIA C JOKIAIOM
«KOAnoUuoHO-xumuueckKue uccieoo8anusi npu
pa3zpadbomre KUCIOMHBIX COCMABOE».

PexMM HCTOMEHUA XAPAKTEPU3YETCS
CHMKEHUEM IPONYKTUBHOCTH CKBAXXHUH, YTO
MPOUCXOAUT HE TOJBKO 32 CYET YMEHDBIIEHUSA
HEMTEHACHITEHHOCTH IUIACTOB, HO U 32 CYET
KOJIBMATALIUH (3ATPA3HEHNN) IPU3a60MHON
30HbI CKBAKUHBL. B 3THX YCJIOBUAX OAHOM 13
CAMBIX PACIPOCTPAHEHHBIX TEXHOJIOIUI HA
MECTOPOXJIECHUAX HAPANY C TUIPABINYECKUM
Pa3pPBIBOM ILJIACTA ABJISAETCA KUCIOTHAA
06paboTKa.

HeobxoarMO yYHUThIBATh (PUBUKO-XUMUYECKUE
MPOLECCHL, TPOUCXOAANINE B IVTACTE HA TPAHULIAX
Pa3IUYHBIX CPEJ: IOPO/IA — IIACTOBBIE (PIIIOM/IBI
(HE@TD, IIJIACTOBAA BOA4, T'a3), HEPTH — BOJA
(TI1acTOBAs UJIU 3AKAYMBAEMAs), IVIACTOBbIC
PIIONABI — TEXHOJIOIMYECKUE X KUIKOCTHU
(XMMUYECKHUE PEATEHTDI, 3aKAYMBAEMBIE B IIACT B
MPOLECCE CTPOUTENIBCTBA U PEMOHTA CKBAKHUH),
OPOJA — TEXHOJIOTUYECKHE KUJKOCTH. X
B34MMHOE BJIMAHHE MOXET IPUHOCUTD HEMAJIO
pobaeM, CHUXKAIOIUX 9P(PEKTUBHOCTD
MPOBOJAUMBIX MEPOIIPHUATHHA B IUTACTE.
Hcnonb30BaHHUE METOOB KOJIJIOUJHOM XUMHUU
IIO3BOJISIET HOJIEE ITTyOOKO UCCIIENOBATD JJAHHbBIE
MPOLECCHI U JAET BO3MOXHOCTD IIPOJBUHYTHCA
JJIBIIIE B PEMIEHUAX 10 COBEPIIEHCTBOBAHUIO TEXHOJIOI MU
KHUCJIOTHBIX OOPa00TOK U Pa3pabOTKE HOBBIX KUCIOTHBIX
COCT4BOB.

CoueTaHue BO3MOXKXHOCTEHN, KOTOPBIE MOT'Y T
NPEJOCTABUATD KOJITIOOMHIOBAS yCTAHOBKA U KUCJIOTHBIE
COCTABBI, IPEJIOKEHHBIE /I KOHKPETHBIX IVIACTOBBIX
YCJIOBUH, IIO3BOJIUT IOBBICUTD 3(PPEKTUBHOCTD
TEXHOJIOTUH KUCJIOTHBIX OOPAaGOTOK.

MutaIunii HAyYHBIU COTPYAHUK OTAe/IeHU s HayaHOro
IEHTPA MUPOBOI'O YPOBHS «PaITOHAJIBHOE OCBOCHUE
3aI1aCOB XUJIKUX YITIEBOJOPOOB IUIAHETH> Burkmopus
Komexoea 03Byunia JOKIa] «Paspadomxa
u uccreoosanue uHzubumopPa KoPppo3uu
KOMNAEKCHOZO Oeticmaus». Koppos3us METATNYECKOTIO
060PYAOBAHUSA — ITO IPOOIEMA, C KOTOPOH CTAITKUBAIOTCS
HAa BCEX 3TaNax He(PTErazof00bIYy, IO3ITOMY pa3padboTKa
KOMIIIEKCHOT'O UHTMOUTOPA KOPPO3UU ITPEICTABIISIET
COOOM aKTYAJIbHYIO TEMY UCCJIEAOBAHNI. OCHOBHBIE
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NMiouma OasneTiuvHa
Luciya Davletshina

CoyeTaHue
BO3MOXHOCTEW, KOTOpble
MOTyT NPeaoCTaBUTb
KonTioObMHroBas ycTaHOBKA
M KNCNOTHbIE COCTaBhbl,
npeanoXeHHbIe Ans
KOHKpPETHbIX MIacTOBbIX
yCNOBUIN, NO3BONUT
MOBbICUTb 3PPEKTUBHOCTb
TEXHOSIOMMN KUCNOTHbIX

in the fields, along with hydraulic
fracturing, is acid treatment.

Itis necessary to take into
account the physicochemical
processes occurring in the reservoir
at the boundaries of various
media: rock — reservoir fluids (oil,
reservoir water, gas), oil — water
(reservoir or injected), reservoir
fluids — process fluids (chemicals
injected into the reservoir in
the process of construction and
workover of wells), rock — process
fluids. Their mutual influence can
bring many problems that reduce
the effectiveness of the measures
taken in the reservoir. The use of
colloidal chemistry methods allows a deeper study
of these processes and makes it possible to move
further in solutions to
improve the technology
of acid treatments and the
development of new acid
compositions.

The combination of
the capabilities that can
be provided by the coiled
tubing unit and the acid
compositions proposed
for specific reservoir
conditions will increase
the efficiency of acidizing

o6pa60T0|<. technologies.
. - Junior Researcher of the

The Comb ination of the Department of the World-
capabllltles that can be Class Scientific Center
provided by the coiled "Rational Development
tubing unit and the acid of the Planet's Liquid
compositions proposed for e EasealruRE St
specific reservoir conditions [
willincrease the efficiency [,

T . "Development and
of acidizing technologies. research of a complex

action corrosion

inbibitor". Corrosion of metal equipment is a
problem that is faced at all stages of oil and gas
production, therefore the development of an
integrated corrosion inhibitor is a relevant research
topic. The main corrosion damage occurs during
the operation of metal equipment in corrosive
environments containing organic and mineral
acids, as well as in mineralized water saturated with
dissolved gases, in particular, carbon dioxide.

One of the best known methods of corrosion
protection is the use of inhibitors. Most of the
corrosion inhibitors used are aliphatic or aromatic
surfactants containing nitrogen, sulfur and oxygen
atoms in their functional groups. These organic
molecules can adsorb on the surface of the metal,
forming a bond between the nitrogen atoms and
the metal through the presence of a w-bond and a
lone pair of electrons, thereby reducing corrosive



KOPPO3UOHHBIE IOBPEKICHUS
BO3ZHUKAIOT IIPU IKCILIyATAI[UU
METAJTUYECKOTO OOOPYAOBAHUSA
B ATPECCUBHBIX CPEAX,
COZIEPKAIUX OPraHUYECKUE U
MUHEPAIbHBIC KUCIOTHI, 4 TAKXKE
B MUHEPATUZOBAHHOI BO/JIE,
HACBIIEHHOU PACTBOPEHHBIMU I'd3AMH,
B YACTHOCTHU JUOKCUZIOM YITIEPOJA.
OpHUM 13 HANOOJIEE N3BECTHBIX
METOJOB 3aIUTHI OT KOPPO3UU
SIBJISIETCS MUCIIOJIb30BAHUE
WHTHOUTOPOB. BOIBIIMHCTBO
HCIIOJIb3YEMBIX HHITHOUTOPOB
KOPPO3HUHU NIPEACTABIAIOT COOOH
AMU(HATUYECKUE WIH APOMATUYECKUE
TOBEPXHOCTHO-AKTHUBHBIE BEIICCTBA,

coziepKaIre B CBONX (DYHKITMOHAIBHBIX I'PYTITAX ATOMBI
430Ta, CEPBI ¥ KUCJIOPO/A. DTU OPTaHHUYECKHE MOJICKYJIbI

MOT'YT 2/ICOPOHUPOBATHCS HA [IOBEPXHOCTU METAJLIA,
06pa3ys CBA3b MEXK/TY ATOMAMH 430T4 ¥ METAJLJIOM 32
CUYET IPUCYTCTBUS @-CBI3U U HETIOZICTICHHOM APl
3JIEKTPOHOB, TEM CAMBIM YMEHBIIAsI KOPPO3UOHHOE

BozzaercTeue. Cpeji MHOTOOOPA3Us A30TCOACPKAIIX
UHI'UOHUTOPOB KOPPO3UU HIUPOKOE IPUMEHCHUE UMEIOT
UHT'UOHUTOPBI UMU/IA30JIMHOBOI'O KJ1aCcCa. MHIUoUpyolee
ﬂCﬁCTBHC UMHUIA30JIMHA 1 €T'0 IIPOU3BOAHBIX OCHOBAHO
H4 a/ICOPOLHY HA I'PAHUILIE PA3/iea MeTAJI/pacTBop. OHU
M POKO UCTIONB3YIOTCS IS 3AIATHI METAJJIMYECKOT'O

060PYyJOBAHMUA U3-34 UX BBICOKOI HHI'HOUPYIONIEN
3(PPEKTUBHOCTU U SKOJIOTUYHOCTH.

B pesynbrare npoBeIcHHOIO 0630pa pOCCUMCKON
U 3apPyOEKHOM JINTEPATYPBI ObLIA ONPEEIEHA

AKTYaJIbHAA TEMA PA3PAOOTKHA MHI'MOUTOPA KOPPO3UHU

KOMIILJIEKCHOTI'O JICUCTBU . Ha OCHOBaHUM
MOJIYYEHHBIX JJAHHBIX ObUIH PAa3PaOOTAHbI
WHIMOUPYIONUE KOMITO3UIINH, COJEPKAIIE
B CBOEM COCTABE AHMOHHBIN 1 HEMOHOT'€HHBIN
ITABBI, pacTBOPUTENDL U AKTUBHYIO OCHOBY —
MMM/1a30/I1H. [TpeICTaBIEHHBIE KOMITIO3ULIHN
HUMEIOT JOITYCTUMYIO CKOPOCTDH KOPPO3UH B
MUHEPATUIOBAHHOM MOJIEJIBHOM I1JIACTOBOM BOJIE,
HACBIIEHHON YITIEKUC/IBIM IA30M B KOHIIEHTPALTUU
60 M1/11, KOTOpast ObIIA OIPEC/ICHA Ha
ocHoBaHuU 3Havenut KKM. B conanorn kuciore
B IMANIA30HE KOHIIEHTPALNI OT 5 10 15% mac.
JIYYIIUM 33U THBIM IEHCTBUEM OOJIa/1aET
KOMIIO3UIIMA C JOOABIEHUEM aHUOHHOIO [TAB, a B
Cy/b(PpaMHUHOBOM KHUCIOTE JOOUTBHCS TPEOYEMOIO
CHMKEHHUS KOPPO3UOHHON AKTUBHOCTH YAAJIOCh
IIPY BBEJIEHUH JOITOJIHUTEIbHBIX KOMIIOHEHTOB —
NOAN/IA KAIHA U THOMOYEBUHBL

Takum 0Opa3om OblIa pa3padboTaHa

I/IHI‘I/I6I/Ipy10H12_H KOMIIO3UIIU I KOMIIEKCHOT'O JICUCTBUS,

MIPOSABJIAIONIAs] BBICOKUE 3AIIUTHBIE CBOMCTBA B
YIJIEKUCIIOTHOM Cpeie, HU3KOKOHLIEHTPUPOBAHHOMN

COJISTHOUM KHCJIOTE, 4 TAKXKE B Cyan)aMI/IHOBoﬁ KHCJIOTE

BO BCEM HCIIOIb3YEMOM JHAITA30HE KOHIICHTPAIIHIL.
HU3KOTEMIIEPATYPHBIE CBOMCTBA IIOJIHOCTHIO

COOTBETCTBYIOT TPEGYEMBIM 3HAUEHISIM: TEMIIEPATYPA

34CTBIBAHUS IIOJIYYEHHBIX PEAr€HTOB HIDKE -50 °C.
00 acnexmax pusuKo-xumunuecKozo

BukTopus Kotexosa
Viktoria Kotekhova

KoHctaHTH Mepanakos
Konstantin Merzlyakov

effects. Among the variety of nitrogen-
containing corrosion inhibitors,
inhibitors of the imidazoline class

are widely used. The inhibitory effect
of imidazoline and its derivatives is
based on adsorption at the metal/
solution interface. They are widely
used to protect metal equipment due
to their high inhibitory efficiency and
environmental friendliness.

As a result of the review of Russian
and foreign literature, a topical
topic of the development of a
complex action corrosion inhibitor
was identified. Based on the data
obtained, we developed inhibitory
compositions containing anionic
and nonionic surfactants, a solvent and an active
base — imidazoline. The presented compositions
have a permissible corrosion rate in saline model
formation water saturated with carbon dioxide at
a concentration of 60 mg/1, which was determined
based on the CMC values. In hydrochloric acid in
the concentration range from 5 to 15% wt. the best
protective effect is possessed by a composition
with the addition of an anionic surfactant, and in
sulfamic acid it was possible to achieve the required
decrease in corrosive activity with the introduction
of additional components — potassium iodide and
thiourea.

Thus, an inhibitory composition of complex
action was developed, exhibiting high protective
properties in a carbon dioxide environment,
low-concentration hydrochloric acid, as well as
in sulfamic acid in the
entire concentration range
used. Low-temperature
properties fully correspond
to the required values: the
pour point of the obtained
reagents is below -50 °C.

Konstantin
Merzlyakov, engineer
of the department
of the World-Class
Scientific Center
"Rational Development
of the Planet's Liquid
Hydrocarbon Reserves",
spoke about the aspects
of physical and
chemical modeling
of bydrochloric acid
treatments in carbonate reservoirs. The
complex mineral composition of carbonate
reservoirs and their heterogeneity create difficulties
in modeling acid treatments. The report presented
scenarios of the interaction of acid with carbonate
rock. It’s ideal, when, having spent the minimum
amount of acid, it is possible to create a dominant
wormbhole — a highly conductive channel. The
aim of the study was to study the interaction of
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[TEPCITEKTHBDI

MOOCAUPOBAHUA CONAHOKUCIOMHBLX
00pabomox 8 KapoonammosLx
Koanexkmopax pacckazan Koncmanmun
Mep3naxoe, urxeHep oraesieHus HayaHoro
LIEHTPA MUPOBOT'O YPOBH4 «PalITOHAIBHOE
OCBOEHHE 3AI1ACOB JKHUJKHX YITIEBOAOPOIOB
IIAHEThD>. CJIOKHDBIN MUHEPAJIbHBIN
COCTaB KAPOOHATHBIX KOJIJIEKTOPOB U UX
HEOJHOPOAHOCTD CO3/AI0T TPYAHOCTH IIPH
MOJIEIMPOBAHUU KHUCJIOTHBIX OOPA6OTOK.
B mok1aie 6pUIN IPEICTABIEHBI CLIEHAPUN
B3aUMO/ICHCTBH S KUCJIOTHI C KAPOOHATHOH
OPOJOHN. MIeanbHO, KOraa, 3aTpaTus
MHUHHUMAJIBHOE KOJTUYECTBO KUCIOTBHL, yIA€TCA CO34ATh
JOMHHAHTHYIO YEPBOTOUYHHY — BBICOKOIIPOBOIUMBIH
KaHaJL LIeIbI0 NCCIIeTOBAHUS ABISJIOCh UCCIIEJOBAHUE
B3aUMO/ICHCTBH S KUCJIOTHBIX COCTABOB C KAPOOHAHTHOM
NOPOJOI TPU HU3KUX TEMIIEPATYPAX, MOAECTUPOBAHUE
JJAHHOI'O B3aUMOJICICTBUSA U CONOCTABIEHUE PDE3YJIBTATOB
C OJTYyYEHHBIMHU HA (DUIIBTPALIMOHHON YCTAHOBKE.
IIpHUMEHAICA I'PABUMETPUYECKUI METOI UCCIIEAOBAHUI.
HccnemoBanmich Ba KUCJIOTHBIX COCTABA: HA OCHOBE
BBICOKOKOHIIEHTPHUPOBAHHOM CONMAHOU KUCIOThI (HCI 18%
MacC.) U Ha OCHOBE YKCYCHOM KUCJIOTBL [TI0Ka3aHo,
4TO YKCYCHASI KUCJIOTA B3AUMOJECUCTBYET B
pasbl MEAJIEHHEE, YEM COJIAHASA, 4 TIOBBIIIEHNUE
TEMIIEPATYPBI 3HAUUTEIBHO YCKOPAET CKOPOCTD
peaknuu. beuta npecTaBieHa KUHETUKA
PaCcTBOPEHMA ITOPOJADL, A TAKIKE MATEMATHYIECKAA
MO/IE/Ib KMCJIOTHOM O6Pa6OTKU. BBLJI C/IE1aH BBIBO/,
4TO MATEMATUYECKOE MOJEIMPOBAHUE ITOJIEZHO
IIPU KUCJIOTHBIX OOPA0O0TKAX, 4 JIJISI IOJIYyIYECHU S
ONTHUMAJIBHOI'O 3(P(PEKTA BAXKHO OOpAIATh
BHUM4HHE HA CKOPOCTD 3AKAYKU ¥ KUHETUYECKHE
XAPAKTEPUCTUKH KMCJIOTHOT'O COCTABA.

Hccneoosanuto ckopocmu Koppo3un 2uorKux
HACOCHO-KOMNPECCOPHBIX MPYO 8 KUCABLX
cpeodax ObL TIOCBAIICH JJOKIAT AeKcanopuol
TI'anxunoti, nxenepa otaenenus Hayanoro
LEHTPA MUPOBOI'O YPOBH#A «PaIiMOHAIBHOE
OCBOEHME 34TTACOB JKHUJIKUX YITIEBOJOPOJIOB
IJIAaHETB. KUCIOTHBIE OOPAOOTKHU SIBJISIIOTCS OJJHUM
U3 OCHOBHBIX BUJJOB MHTEHCU(PUKAIUU HEPTETOOBIUN.
OHHU ITOMOTaI0T BOCCTAHOBUTD IIPOHUIIAEMOCTD U
CTUMYJIMPOBATD IUIACT U3-32 O6PA30BAHNA HOBBIX
BBICOKOITPOBOJAIIMX ITOPOBBIX KaHAIOB. Hanbosee
PacCIpOCTPAHEHO HUCIIOIb30BAHUE CONISTHON KUCJIOTHI, OJHAKO
€€ MEPCHEKTUBHOMN 3AMEHOM ABIAECTCA CYIb(PaAMUHOBASA
KUCJIOTA M3-32 601€€ ITTyOOKOU IPOHUKAIOIIEHN CIIOCOOHOCTH,
HU3KON KOPPO3UOHHOM aKTUBHOCTHU, IIPOCTOTHI XPAHEHU S
U TPAHCTIOPTHUPOBKMU. [IprMEHEHNE KOITIOOMHTOBBIX
YCTAHOBOK I1PH IIPOBEAECHNUH KUCIOTHBIX OOPab0TOK
NOJTYYHJIO HIMPOKOE PACIPOCTPAHEHUE KaK B Poccuu, Tak u
3a pyoesxoM. Mcnionb3oBanue THKT nmeeT psaj IpeUMyIecTB:
TO3BOJISACT MIPOBO/IUTH HENPEPBIBHBIE OIIEPAITUN 6€3
IJIYIIEHUS CKBAXKUHBI, PABHOMEPHO U CEJIEKTHUBHO
pacpeensaTh TEXHOIOTHYECKUE JKUIKOCTH. OTHAKO OJHUM
U3 OCJIOKHEHUI IIPU IIPOBEJIEHUN KMCJIOTHBIX 0OPa60TOK
SIBJISIETCSI KOPPO3US KAK CTAJIBHOI'O O60OPY/IOBAHMS, TAK U
I'HOKHX HACOCHO-KOMIIPECCOPHBIX TPYO.

B paboTe IpOBOJMINCH UCCIEAOBAHUA MO OLICHKE
cxopocTu kopposuu 'HKT 6e3 106aBaeHNs HHTMOHUTOPA
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NpeanbHo, Koraa, 3aTpatme
MWHUMaNbHOE KONMMYEeCTBO
KMCNOTbI, yAAEeTCA co3a4aThb
BbICOKOMPOBOANMbINM KaHar.

It's ideal, when, having spent
the minimum amount of acid,
it is possible to create a highly
conductive channel.

T ———

acidic compositions with
carbonant rock at low
temperatures, to model
this interaction and to
compare the results
with those obtained
at the filtration unit. A
gravimetric research
method was used. Two
acid compositions were
investigated: based on
high-end hydrochloric
acid (HCl 18% wt.) And
based on acetic acid. It was shown that acetic acid
interacts several times slower than hydrochloric
acid, and an increase in temperature significantly
accelerates the reaction rate. The kinetics of
rock dissolution was presented, as well as a
mathematical model of acidizing. It was concluded
that mathematical modeling is useful for acidizing,
and to obtain an optimal effect, it is important to
pay attention to the injection rate and the kinetic
characteristics of the acid composition.

The report by engineer
of the department
of the World-Class
Scientific Center
"Rational Development
of the Planet's Liquid
Hydrocarbon Reserves
Alexandra Galkina
was devoted to the
study of investigation
of’the CT corrosion
rate in acidic media.
Acid treatments are
one of the main types
of oil production
intensification.
They help to restore

permeability and
stimulate the formation
due to the formation of new high-conductive pore
throats. Hydrochloric acid is the most common,
however, sulfamic acid is a promising substitute.

It has higher permeability, low corrosivity and it

is easy to store and transport. The use of coiled
tubing units for acid treatments has become
widespread both in Russia and abroad. The use of
coiled tubing (CT) has a number of advantages. It
allows continuous operations without killing the
well. It allows a uniforal and selective distribution of
process fluids. However, one of the complications of
acidizing is corrosion of both steel equipment and
coiled tubing.

In this work, studies were carried out to assess the
corrosion rate of coiled tubing both without adding
an inhibitor to the acid composition, and with it
installed. ST80 tubes manufactured by ESTM were
selected as the object of research. Aggressive media
were 5, 10 and 15% wt. hydrochloric and sulfamic
acids. We chose Invol-2A (conc. 0.5% wt.) and



B KHUCJIOTHBIM COCTAB U B €I'0 IIPUCYTCTBUU. B KauecTse
OO'BEKTA UCCIIETOBAHNI OBLIIU BEIOPAHBI TPYOBI MAPKU
ST80, npousseicHHbIC KOMITaHUEN ESTM. ATpecCUBHBIMU
CpenaMHu ABIAINCSH 5, 10 1 15% mac. consaHaa u
Cynb(PaMUHOBAS KUCIOTBL [IJ151 CHUXKEHU I KOPPO3ZHOHHOM
ArpeCCUBHOCTHU OBbLIN BBIOPAHBI UHTUOUTOPBI HBOI-2A
(xoH11. 0,5% mac.) u MTuBon-2b (koHir. 0,4% mac.). CKOpOCTb
KOPPO3HUHU ONPENENANIACh I'PABUMETPUUECKHUM METOLOM
C IIOCJIEIYIONIEN OIIEHKOM 3a1UTHOTO 3 dekra. B
KOHIIEHTPAUAX 5% 1 10% Mac. MAKCUMAJIbHBIN 31U THBIA
3P EKT TOCTUTAETCA C TEYCHUEM BpeMeHU. Hanbosplas
UHTUOHUTOPHAS 3amuTa 115 15% mac. HCl o6ecrieunBaeTcs
yoKe 32 6 9aCOB U B JAJIBHEHUIIIEM OCTAETCI HEM3MEHHOI. B
Cynb(PaMUHOBOU KUCIOTE 3(PPEKTUBHOCTD HHTUONUTOPA
JIOCTATOYHO BBICOKA BO BCEM JIMAMIA30HE BDEMEHU.

KonnuecTBO M Ka4eCTBO AOKIAJOB 22-1 MeXyHAPOAHOU
HAYYHO-TIPAKTUYECKON KOH(pepEHIINH «KONTIOOMHI'OBBIE
TeXHONOIuH, I'PI1, BHyTPUCKBAKUHHBIE PAOOTHD
BIIEYAT/IAET. 3aKPBIBAsA MeponpudaTue, Koncrantul bypann
OTMETUI: «OYEHD CUIBHBIE JIOKJIA/IbI OBbLIIN O3BY4YEHHL. S
Ha 3TON KOH(pepeHuH 6b1Ba10 ¢ 2000 roga. B HpIHEITHEM
TOAY MEHA MTOPAJOBAJIO, YTO MHOT'O MOJIOJBIX PEOAT CIO1A
MPUEXAJIH BIIEPBBIE. Y HAC 34 IUVIEYAMU 3aMEYATEIbHASA
MOJIOZIEXK b, KOTOPAA UAET HAM HA CMEHY. DTO paayeT! Hama
KOH(PEPEHIIUA — ITO HE TOIBKO OOMEH OITBITOM, 3TO OOMEH
KOHTAKTAMH, BO3MOKHOCTD ITOJTyYUTD JIEJIOBBIX ITAPTHEPOB.
XOTS MBI, CEDBUCHUKU, IBJISIEMCSI KOHKYPEHTAMH, HO TAKHE
BCTPEYH, KAK HAIlld KOH(PEPEHIMS, HAC BCEX OOBEAUHSIOT
U IIPUHOCSAT HaM OOJIBIIYIO IOJb3Y. [IoBephTE, 32 /1B
JIECATUNIETUSI KOH(PEPEHIUSI IIPUHECIA OIPOMHYVIO I10JIb3Y B
IPOABMXKEHUHU U IIPOJAKAX TEXHOJIOIUI U OOOPYAOBAHMS.
DTO OYEHD MOMIHBIN HHCTPYMEHT, TOYKA KOHTAKTA,
OO'BEAMHAIONASI HAC B IOTOKE BPEMEHUY.

Jo BcTpeun Ha 23-11 MeX/TyHapOJHOM HAYYHO-
IPAKTUYECKON KOH(pepeHINU «KOJITIOOMHIOBBIC
TexHosoruy, ['PI1, BHYTPUCKBAXKUHHBIE PA6OTh»!  ©

AHaIHTHYECKA IPYIIA HAYIHO-IIPAKTHIECKOIO JKypHaIa «<Bpems
KOoATIOOHUHTA. Bpems I'PII»

Invol-2B (conc. 0.4% wt.) inhibitors to reduce the
corrosiveness. The corrosion rate was determined
by the gravimetric method with subsequent
assessment of the protective effect.

At concentrations of 5% and 10% wt. the
maximum protective effect is achieved over time.
The greatest inhibitory protection for 15% wt.

HCl s provided already at 6 o'clock and remains
unchanged thereafter. In sulfamic acid the
effectiveness of the inhibitor is quite high over the
entire time range.

The quantity and quality of the reports delivered
at the 22 International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference is impressive. In his
closing speech, Konstantin Burdin pointed out,
"We have heard very sound reports.  have been
the participant of this Conference since 2000. This
year, I am happy to see lots of young people who
have come here for the first time. We have a great
new generation following us, we have somebody
to give place to. This is good news! Our Conference
is not only about sharing experience, but also
about sharing contacts and getting an opportunity
to find business partners. Although we, those
working in the service sector, are competitors, such
meetings as this Conference make us stand together
and are to our advantage. Believe me, over two
decades this Conference has been a great booster
for the promotion and sales of technologies and
equipment. It is our powerful tool and our point of
contact which makes us feel united throughout all
this time".

Hope to see you at the 23 International Scientific
and Practical Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference! ©

Analytical Group of the Coiled Tubing Times
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