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Life abounds in contradictions. I am writing from
the snow-covered (1) Texas where gas wells got
congealed with cold. For thirty years, Texas has not
seen such frosts and snowfalls, with temperature
dropping below -10 °C (14 °F).T have only met
something like that in Russia with its harsh climate.
In Texas, frosts have caused a true technological
disaster causing fatalities and extensive damage. It is
no surprising, with the most "hydrocarbonic" state
being frozen! Of course, frosts are extremely rare
for our latitudes, and it is hard to blame anybody
for the equipment of producing and processing
companies not being geared to cope with subnormal
temperature.

A force majeure event is never to be foreseen,
which is what any contract is sure to mention.
However, we are able to forecast a progressive
development by monitoring major market trends.
We pursue this strategic goal holding every year
the International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference. This issue contains a detailed report on
the 21%t Conference which was conducted despite
the COVID pandemic and closed borders. The
references made in the notes to the report help us

7Ku3Hb ITOJIHA TTAPATOKCOB. A munry U3
3acHexxeHHoro (1) Texaca, rue 3amepanu
ra30BbI€ CKBA’KMHBL TAKNX MOPO30B,
TAKHUX CHET'OI4/IOB 3/1ECh HE OBLIIO
TPUALLATD JIET, KOI7Ia ObI TEMIIEPATYPA
yrana Hreke -10 °C (14 °F). TTogo6HoE g
BUJIEJ TOJIBKO B POCCHH € e€ CypOBbIM
KJIUMaToM. B Texace MOpO3bI BBI3BAJIN
HACTOSIIYIOIO TEXHOJIOTUYECKYIO
KaTacTpody C Y€JIOBEYECKUMU
JKEPTBAMH U OTPOMHBIM yiiep6om. Eme
OBL: 3AMEP3 CAMBIU «YIJIEBOJOPOAHBIN»
mrar! KOHEYHO, MOPO3bI — YPE3BBIYAHHO
peAKOoe COOBITHE TSI HAITHUX HINPOT U CJIOKHO KOT'O-TO
OOGBUHHTB B TOM, UTO OOOPYAOBAHHE JOOBIBAIOIINX 1
nepepadbaTbIBAIOMIUX NPEATIPUATHI HE PACCIUTAHO HA
4HOMAJIbHO HU3KHE TEMIIEPATYPEL

O4eBHIHO, (POPC-MAKOP NPEABUAETD HEBO3MOXKHO, O UYEM
HETIPEMEHHO YIIOMHUHAETCA B KOHTPAKTAX. HO mocTynarTebHOe
Pa3BUTHE MOXXHO IIPOTHO3UPOBATH, OTC/ICKMBASI OCHOBHBIC
TPEH/BI HA PBIHKE. DTY CTPATETNUYECKYIO LIEIb MBI IIPECTIEAYEM,
€KETOTHO COOUPasa MEXAYHAPOAHYIO HAYYHO-TIPAKTUYECKYIO
KoH(pepeH1nio «KonTio6uHrosble TexHonoruy, I'PI1,
BHYTPUCKBAKUHHBIE PAOOTH. B JAHHOM HOMEPE XKypHAJIA
IIyOJIMKYETCA NTOAPOOHBIN OTYET O 21-1 TAKOM BCTPEUE,
COCTOSBILIEHCS, HECMOTPS HA KOBU/IHYIO ITAHIEMUIO U to trace some of the key development trends at the
3aKPBITHIE I'PAHULIBL [T0 BLIHOCKAM B TEKCTE OTYETA MBI Russian oil service market, including:
MOJKEM OTCJIEANUTD HEKOTOPBIE KJIIOYEBLIE TPEH/IbI PA3BUTHSA « OQilfield services market has clearly become a
POCCHICKOIO HEPTECEPBUCHOTO pPhIHKA. Hanmpumep: customer's market, and the price pressure is

* HedrecepBrUCHBIH PBIHOK CTAJI YETKO PHIHKOM 34KA34YUKA,

IIPHUYEM LIEHOBOE JABJIEHUE IIOCTOSHHO PACTET.

BO3MOXHOE C3KAaTUE PBIHKA IPO3UT YCJIIOKHEHHUEM B paboTe

HE3aBHUCUMBIX CEPBUCHBIX KOMITAHHH, [IPUYEM C PbIHKA

OYZAYT BBITECHATHCA TE€ CEPBUCHBIE KOMIIAHHUH, KOTOPBIE HE

CMOI'YT IIPEAJIOKUTD IIPOIPECCUBHBIE TEXHOJIOI' MU,

Bynyiee He(TErasoBoro CEpBUCA BUANTCA BO BHEAPEHNUH

HOBBIX TEXHOJIOI'MH U OTXO/IE OT CTAHAAPTHBIX OIEPALIMIA

PasBuTHE pa3pabOTOK IJIOTHBIX KOJUIEKTOPOB IPUBOJAUT K

POCTY CIIPOCA HA MTHHOBAITMOHHbBIE TEXHOJIOI'MHU IIPOIIECCA

I'AJIPABIMYCCKOIO PA3PhIBA IJIACTA.

* OCHOBHBIM JJPAUBEPOM PBIHKA MOT'YT CTATh ONIEPAIIUH

MTIPIL

Bricokopacxoaubiii 'PIT/MIPIT cranoBUTCA BCe 6osee

BOCTPEOOBAHHOU TEXHOJIOTUET.

* OHOU U3 NIEPCIIEKTUBHBIX TEXHOJIOTUH SABJIACTCS
KHCJIOTOCTPYMHOE TYHHETUPOBAHMC.

¢ TIpeanoYTUTEIBHBIMU CIIOCOOAMHU JOCTABKU IIPHOOPOB
Ha 32601 ABJIAIOTCA CKBAKUHHBIN TpakTop min 'HKT ¢
3aI1ACOBAHHBIM KA0€IEM.

* KOJITIOOMHT OBBIIIEHHON TPOYHOCTH 3aHUMAET YKE
opsaaKa 25% I1mo6anbHOrO PHIHKA.

constantly growing. A possible shrinkage of
the market threatens to complicate the work
of independent service companies, and those
service companies that cannot offer advanced
technologies will be forced out of the market.

* The future of oil and gas services is seen in the
introduction of new technologies and phase-out
of standard operations.

* The development of tight reservoirs leads to
an increased demand for innovative fracking
technologies.

e Multistage fracturing operations can become the
main market driver.

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

¢ One of the promising technologies is acid jet
tunneling.

* The preferred way of tool delivery to the well
bottom is well tractor or CT with an injected cable.

* High strength coiled tubing already accounts for
about 25% of the global market .

Pa3BuTHE HEPTETA30BOI'O CEPBUCA HE CLIOCOOHBI OCTAHOBUTH
HUKAKHE MOPO3bI — HU IIPUPOJHBIE, HU ITOJTUTHYECKHE. 1
TaK OyJieT BCET/Id, HY WUJIH, TI0 KPAMHEN MeEpPE, 10 TEX 10D,
IOKA HE(PTH U I'a3 HE OKAXKYTCS HOOEKIEHBI IPYTUMU
MCTOYHHUKAMU TEILIA U CBeTd. OZHAKO MOU JIMYHBIN TOPU3OHT
IIPOTrHO3UPOBAHUA TAK JAJIEKO HE IPOCTUPAETCSL.

The development of 0il and gas service is not to be
stopped by any frosts, whether of natural, or political
origin. And this will always be the case, at least until
oil and gas are replaced with other sources of heat
and light. However, my personal forecast horizon
does not cover such distant prospects.

Pon Knapx Ron Clarke
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22-1 MexpayHapoaHas Hay4HO-NpaKTn4ieckasa KoHdepeHuvsA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

The 22" International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

MNpu nopaepxke MyuHucTepcTBa aHepreTnku PO %

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

KoudepeHIIusa COCTONTCS
B HOsIOpe 2021 roxa B MOCKBe

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

Odunmanbias noAAePKKa: MUHHUCTEPCTBO SHEPTIETUKH
Poccurickor denepaniu.

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

CTpPYyKTypa MEPOIPUATUS: 3AINIAHUPOBAHBI IIIECTH
TEXHUYCCKUX CEKIIHI.

Hx reMaruka:
¢ KoJrTIoOMHTOBBIE TEXHOJIOTHH,

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

* Kucnorabsle 06padoTKH (B T4 MaTpuuHblie BCKO);

e PaguasibHOE BCKPBITHE IIJIACTOB;

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

*  BHYTPHUCKBaXMHHBIA MHCTPYMEHT JJIs1
BBICOKOTEXHOJIOTUYHBIX PA6OT;

¢ 3ape3ka 60KOBBIX CTBOJIOB;

* TUIAPOMOHHTOPHOE 6YPEHHUE;

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

* HoBblE METOABI MOBBIMEHNA HE(PTEOTAYHN ILTACTOB;

*  PEMOHTHO-U3OJIALIMOHHBIE PAOOTHI,

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

ToOpKECTBEHHBINA IIPUEM.

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

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

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

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

Supported by the Ministry of Energy of the Russian
Federation.

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

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

Topics of the sessions:

* Coiled tubing technologies;

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

* Acid Treatments (including matrix acidizing);

* Radial Drilling;

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

* High-tech well intervention equipment;

» Sidetracking;

» Jetdrilling;

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

* New EOR technologies;

* Cement squeeze operations;

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

Welcome Reception.

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

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

The International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference is held on an annual basis. It is the Russian
longest-standing professional forum for oil and gas
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Poccun npodeCcCUOHAIBHBIN (DOPYM 118 CIEITUATIHNCTOB
HE(PTEra30BOro CEPBHUCA, 3aKA3YNKOB BBICOKOTEXHOJIOIMYHBIX
He(PTECEPBUCHBIX YCIYT U IPOU3BOJUTEIEN COOTBETCTBYIOIIETO
060pPYIOBAHMUSL

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

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

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

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

HO U BCTPETUTE HOBBIX APY3€H.

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

HMupopmanus 0 CIOHCOPCKUX BO3MOKHOCTAX BBICBUIAETCA
TI0 3aMPOCY.

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

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

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

services specialists, purchasers of high-tech oilfield
services and manufacturers of oilfield equipment.

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

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

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

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

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

Information about Sponsorship Packages is
available upon request.

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

We look forward to meeting you!
Organizing Committee
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217 Me>xayHapogHaa Hay4YHO-MNpaKTMYeckad
KOHMbepeHLms «KonTIOOMHIOBbIE TEXHONO N,
[P, BHYTPUCKBa>XXMHHbIE PAbOThI»

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

Intervention Conference

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

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

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

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

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

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

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

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

MNporpamma
BKJ1tOYana LecTb
cekLun, BMECTUBLLUX
34 poknapa.

The conference
included six sessions,
comprising the total
of 34 presentations.

8 Ne 1 (075) Mapr/March 2021

21-st International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference was held.

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

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

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

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




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

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

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

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

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

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

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

Oilfield services market

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

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

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

PROSPECTS

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

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

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

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

service companies, for equipment

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

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

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

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

and for production companies.

Ne 1 (075) Mapr/March 2021 9



[TEPCITEKTHMBDI

OCHOBHbIM A paliBEPOM pPbIHKA
MOryT cTaTb onepauumn MIPI1.

Multistage fracturing operations

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

can become the main market driver. ey eege el

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

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

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

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

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

BBITECHATDHCA TE€ CEPBHUCHBIE scenarios:

KOMIIAHHH, KOTOPBIE optimistic,

HE CMOTYT PEJIOKUTD MNopTdenb AoknagoB KOHPepeHLMN MOXHO neutral and

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

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

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

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

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

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

remain unstable
in the medium




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

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

TexHonorum

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

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

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

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

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

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

the market threatens to complicate the work

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

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

B TPH PA32 YBETUIUTD JOOBITY
HedTU N3 HU3KOMIPOHHUIIAEMBIX
MPOIIACTKOB.

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

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

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

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

out of standard operations.

One of the promising
technologies is acid jet
tunneling.

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

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

Technologies

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

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

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

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

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

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

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

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

Anatoly Kichigin, Business
Development Director of Packer

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

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

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

reach by CT. As cruaxwnax. Mlepatse patoThs

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

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

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

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

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

e TEMIIEpATypa npesbimaeT OTMeTKy +80 °C.

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

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

nnacrta.

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

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

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

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

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

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

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

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

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

* The temperature exceeds + 80 °C.

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

noxoxaeauem 'HKT.

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

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

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

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

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

technologies.

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

Nikita Kornakov, who also represented Packer
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[TEPCITEKTHBDI

34Ka4YKU OONIBIINX OOBEMOB
IPOIIAHTA C BLICOKOU
KOHIIEHTPAIUEN.

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

Ha cerogHAmHuMI 1EHb 18 pa3paboTKH

HHU3KOIIPOHHUITAEMBIX KOJIJIEKTOPOB KOMITAHHUEH

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

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

Bpl11 mpoOBeEIEH BBICOKOPACXOHBIHN

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

CKBA’KMHE IIPOBOAMJICA MUKPOCEUCMUYECKUT
MOHUTOPHHI.

1 UCKITIoYeHN A (PAKTa MOBPEXACHUSA
BOJIOYYBCTBUTEIBHBIX (POPMAIIUIT KOMITAHUE

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

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

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

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

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

the oil-saturated reservoir from the water-saturated

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

000




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

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

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

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

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

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

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

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

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

Bayxno noguepKHyTh,

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

IPOJOJDKUTENBHOCTD 3(pPeKTa.

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

JlanbHenLen ToYKoun

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

Further growth point of

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

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

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

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

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

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

@asw npoexTa «Meccoaxan

HEg 4§ e
H g § =

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

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

KOMOUHAIIUS TEXHOJIOTUUYECKUX
peneHuni npu 6ypeHnun

OOKOBBIX KAHAJIOB, OIIPE/ICICHBI
MOTEHIIMAJIbHBIE TOYKU POCTA. B

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

were recorded for further analysis.

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

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

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

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

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

20 METPOB.

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

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

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

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

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

expert Yerlan Issabekov

diagnostics to improve

PROSPECTS

presentation focused on
typical problems of wells

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

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

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

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

A Velocity string (VS) was installed to increase
production rates and minimize the problem
of fluid injection in a gas well. After successful
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BBICOTA HETSHOLM 3aJI€KH TOXOAUT 10 1600 M, 3amace
HeMTH HAXOATCS B IIpeieaax 3,1 MIIp/L T, EXKETrOHA S
Jlo6b14a cocrasisgeT 20—30 MIJIH T. DTO KApOOHATHOE
MECTOPOKJCHHUE C copepskaHueM H,S B chipor

HedTU 13-14%. 171 TOro 4TOo66 YHU(PUIIUPOBATH

BOITPOCHI, BOSHUKAIOMINEC ITPU PAZINYHBIX TUITAX
3AKAHYMBAHWA CKBAKHH, ObLIIO IIPUHATO PCIICHUC

Vratiomn [ 1) {eburtongr,

ey ¥, Knconanos 8.0 (D00 AFFOMES 1 . M|
g 11 . JACH s Mscrrm nwcdrarans)
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installation, the well operated in an economically
viable manner for several years. Since this was a
pilot project to validate operational capacity of a
well with the velocity string, the operator decided
to retrieve the string. The main problem was to
extract quite a long VS, which had been in the well
under the influence of acids for more than three
years, despite the fact that
it was made of the material
resistant to corrosion and
H,S. The coiled tubing unit
was used to access the work
area while cutting tubes
and removing the BHA.

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

Eeln Focims -
AT b

BHE/IPUTH MHOT'OCTAJUIHOE 3aKAHUYUBAHUE. DTOT

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

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

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

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

1lyas Islyamov, Well Stimulation Engineer, and

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

AOPOroCToANMM COOPYXXEHNEM.

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

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

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

KOK NPOMCXOAMT POCTEBOPEHHE HAO CeAreT




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

T'HKT ucnonap30BaIach 4jis JOCTYIA

K paboueri 30HE BO BpEMs PE3KU

TPYO U CHATUA OOOPYIOBAHUA HH3A
OypuibHOU KOsIOHHBI (KHEBK).

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

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

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

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

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

BAXKHO UMETh BO3MOKHOCTh
IIEPCIIEKTUBHOIO IJIAHUPOBAHUS

C yYETOM LIEJIU CKBAKUHBI U

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

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

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

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

HAY2JIbHOM JTAIIE.

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

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

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

logging.

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

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

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

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

bbino gokasaHo,

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

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

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

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



HEDTE
TPAHC
CEPBUC

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

a TaKxxe ang KncnotHbiX MNP n matpunyHbix CKO.

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

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

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

1) Moabop 1 aHanNM3 ckBaXXMH-KaHANAATOB.

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

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

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

5) MocTaBKa CONAHOM KUCNOTbI C AOCTAaBKOM 4O MECTOPOXAEHUS.

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

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

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

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

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

- CPOPMMPOBaH WTAT BEICOKOKBaNMMULMPOBaHHLIX CNEUWanmncTos;

- OTKpbITa NpousBogcTeeHHan Basa B r. HuxHeBapToBcke;

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

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

BbiezgHON TeKywWwmMin
PEeMOHT 1 obcnyxuBaHune
cneyuanbHoOro
HedTecepBUCHOro
uﬁupyeoaaunn

MocraBka 3anacHbIX Yacren,
KOoMNneKTauuin
M UHCTPYMEHTa

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

MopepHu3auwa
W KanuUTanbHbIA PEMOHT
obopynoeanuna MNPM n FTHKT

Poccuickan @epgepauma, XMAO-IOrpa,
r. HuxxkHesapToBck, yn. UHaycTtpuanbHas, o. 65, crp. 15
+73644311282, ortiservice@ortiservice.com

Kommepyeckumn otgen — ten. +7 929 240 73 80 sales@ortiservice.com




JIAHHOM TEXHOJIOTHU U BBIPAO6OTAH OIIPEICTIEHHBINA
HOPSAJIOK NPOBeAeHUS padoT. Kaxxgasa paboTa HAUMHAETCS
C IIOAI'OTOBKM CTBOJIA CKBAXKUHBI (OUUCTKA OT IIJIAMA,
1a6JIOHUPOBAHUE, TPOMBIBKA). CJIEIYIOMINH, CAMBIH
BAKHBIN 31all — IposBeacHue MI'PIT. Boui 3aBepiieH
TOJIHBIN ITUKJI PA6OT HA YETBIPEX CKBAXKUHAX. BBITTOTHEHO

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

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

Plug & Perf.

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

racra.

B cBs1311 CO CrIe(bUIHOCTHIO CTPOEHU S TIJIOTHBIX

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

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

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

SHINDA : Ocrosaas npojyKiHs

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

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

PROSPECTS

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

Due to the specific structure of dense carbonate

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

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

"flexibility" in decision-making.

OnepaTopbl HeTerasosou
oTpacnu AOMKHbI MONYYUTb
CUCTEeMbI yNpaBneHNs,
obecneynsatoLme
OecnpeLeaeHTHbIN YpPOBEHb

NMPO3pavYHOCTU, COrNnacoBaHHOCTU

N [oBepUsi, Mo3BoNaoWMeE

aBTOMaTU3aLlnn NpPoOHNKaTb BO

Bce paboume npouecchl, TeM

CaMbIM YCTPaHSAS YeSIoBeYECKYHO
OLLMOKY.

Oil and gas operators must have

control systems that provide
an unprecedented level of

The presentation provided an overview of

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

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

NPUHSTHUYN PEIICHUM.

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

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

of the possibility of involving
new undeveloped zones

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

Ha OCHOBaHUH BBIIIOJTHEHHBIX PA0OT
HAMEYEHBI JAJIBHENIINE ITYTH PA3BUTUA

[TIEPCITEKTHBDI

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

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

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

M3 HHUX B 3200MHBIX YCIOBHAX. HecMOTpS HA TO

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

C onepaumamu no bypeHuto n

c onepaumamm no NP, cnocobHbI
npeaIoXuTb 66nbLYIO

PVII J1pOM3BOACTBEHHOE OOBEJUHEHNE YCTONYMBOCTb.

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

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

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

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

Tenaris Coiled Tubes employee Jorge Bunge
briefed the audience on the successful frac



&
Q

ob6ecneunBaTh I'U/IPABINYCCKYIO U30JISIIIHIO MHTEPBAJIOB plugs milling in first unconventional high- E
I'PI1, 1 BpeMsi ITOJTHOT'O PACTBOPEHUS IIAPA. pressure and high-temperature horizontal n

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

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

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

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

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

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

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

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

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

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

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

Energy Technologies.

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

34XBAaTd U PE3KU TMOKOU TPYOBI OBBITIEHHON IPOYHOCTH.

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

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

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

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

B EASC.

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

have resulted in hundreds of thousands of dollars

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

of transparency, consistency and
trust, allowing automation to



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

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

€ro XxapakTepucTnkn oo
MNPOBOIO YPOBHS.

BTopoe BaXHeunLwee
HanpasneHune feATeNnbHOCTA
lpynnel DU - co3zpaHme

M NPOU3BOACTBO
obopynoBaHusa gns PI1.

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

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

penetrate all workflows, thereby
eliminating human error.

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

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

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

The gap between the forecasts indicates that their

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

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

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

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

ENGINEERING-OUT HUMAN ERROR

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

= Again, the consequences are severe for
getting this wrong

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

6YpCHI/Iil H BHYTPHCKBAKHHHBIX

PabdoT CTaHeT HOBOM
HOPMO¥ 31 HeTerazoBor
OTPACIHD.

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

U IECCUMUCTUYECKUN
(cTparerus pa3sBuTHsA OTPAC/IN
OyJeT IEPECOPUECHTUPOBAHA

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

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

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

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

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

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

Equipment

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

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

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

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



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

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

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

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

BblCOKOpPaCXOAHbI
[PM/MrPT

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

» Hydraulic fracturing;

* Coiled tubing operations;

» Well cementing;

* Directional shaft and surface

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

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

PROSPECTS

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

cooperation with service companies, the

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

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

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

Cmueen Kpetiz.
OYMCTKA OT IECKA OCTAETCA OJHOM N3 HanboJee

PACIPOCTPAHEHHBIX TEXHOJIOI NI IPUMEHEHUS THOKUX

HACOCHO-KOMITPECCOPHBIX TPy B HEPTEra30BOM
MNPOMBIIUIEHHOCTA. OFHAKO CI0KHOCTh MOPCKHUX

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

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

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

U CPOPMYIHMPOBAHBI PEMIEHUA IS YCIIEMTHOT'O

In-house control system was created.

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

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

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

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

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

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

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

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

* 'UJIPABJIMYECKOI'O PA3PhIBA

is included in the List of Manufacturers of Industrial

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

was covered by Sergey Sergienya, Chief Designer

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

IIACTa;

* KOJITIOOMHI'OBBIX
TEXHOJIOTUU;

* [IEMEHTHUPOBAHUSA CKBA’KUH;

* HAIIPABJIEHHOI'O MAXTHOIO U
MOBEPXHOCTHOI'O OYPEHUSL.

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

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

Cospgana CO6CTBEHHAA CUCTEMA YIIPABJIEHHA.

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

3arIaHMPOBAHA ITOJTHOLIEHHAA 3T PDy3Ka
NPOU3BOACTBEHHOM IUIOIIAKH HA TEPPUTOPHUH
Poccurickon @egepanuu. B niepsoM kBaprane 2021 roga
H4 IIPOU3BOJCTBEHHOI ILJIOAKE B CMOJIEHCKOM
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of Advanced Technologies Department and
Yuri Belugin, Deputy Director for Sales and Product
Marketing, Novinka (FID Group).

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

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

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

Roman Shcherbin, Chief Designer,

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

FID Group manufactures a full range of high-
flow hydraulic fracturing equipment. The layouts
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of standard and special equipment of the hydraulic
fracturing fleet for high-flow operations were
presented, as well as the types of equipment
designed for high-flow hydraulic fracturing were
described in detail.

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

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

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

B 06o3prmom
Oyaywem aedekTockon
HKT ctaHeT ogHUM

U3 3/IeMEeHTOB
KOMIMNEeKCHOW

CUCTEMbI yNpaBneHns

n 6esonacHoCTH
KONTIOOMHIroBOro
KOMMNeKca.

In the foreseeable
future the coiled

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

DU/, npejHa3HAYEHHOE

JUIS OCYIIECTBJIEHUA TAKUX
IIPOI'PECCUBHBIX TEXHOJIOT U
HePTEra30BOIo CEPBUCA,

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

31.75 mm to 50.8 mm. In addition, the design

of the flaw detector was revised in terms of

simplifying the process of readjusting it from one

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

and experimental work carried out by the

specialists of Novinka made it possible to

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

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

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

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

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

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

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

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

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

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

Securing CT with lifting belts
before cutting

Installing hydraulic cutter on VS

Pressurizing hydraulic cutter with
hydraulic hand pump

Cutting VS

in comparison with DT1 flaw detector.

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

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

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

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

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

C3AO «HOBMHK>.

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

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

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

L 4

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

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

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

Taxk, JaHHBIE IO OBAJIBHOCTH U

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

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

3a nnocneaaunt rog C3A0 «<HOBUHKA»

FIDMASH NOV -
MyJbTUHaNpPaBieHHas
BbICOKOTEXHOJIOMMYHan
KOMMaHus, KoTopas
Npou3BOANT

NOSHbIV CNEeKTP
HedTecepBUCHOIO

obopynoBaHus.

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

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

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

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

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

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

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

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

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

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

BBICOKOTEXHOJIOTHYHAA KOMITAHW I,

KOTOpPAs1 IPOU3BOAUT IOTHBIH
CIIEKTP HE(PTECEPBUCHOI'O

060pyA0BAHUS (KOITIOOMHI'OBOE

06OpYAOBAHUE, A30THBIC

YCTAHOBKH, HAICOCHBIC YCTAHOBKH,

TEMCHTUPOBOYHBIC YCTAHOBKH,

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

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

PBIHKA ITPON3BOACTBA KOJITIOOWHTA.

KoHCcTpyKTOpCKOE 610pO

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

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

Based on a comparative
analysis, specialists
decided to develop

a hydraulic tractor as
the most versatile and

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

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

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

NPENPUATHS BEJET Pa3paboOTKH

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

maccu TATRA 10x10 (Espo-5)

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

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

6oiee. Pa3pabOTaHbI U BBITYIIEHbBI
YCTAaHOBKH TsXKEJIOIO Kiacca MK40

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

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

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

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

the keys to addressing such challenges is a
downbhole tractor.

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

allowing to perform

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

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

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

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

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

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

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

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

CcO3aaHbl N
MCNOJIb3yHOTCA B

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

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

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

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

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

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

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

yucne ¢ 3anacoBaHHbIM
reopumsnyeckmm

Kabenewm.

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

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

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

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

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

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

80 mm.

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

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

U MCTIOJIb3YIOTCSA B KAYECTBE HOCUTENEN YCTAHOBOK

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

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

maccy «KAMA3-BATDIP» B CAMBIX CJIOKHBIX YCIIOBUSX,

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

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

54 mm, 73 mm, 80 mm.

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

Multistage fracturing tools were presented



HYK/I HE(PTECEPBUCA IIPEAIATAIOTCS TAKKE MHOTOOCHBIE
CHELIIACCH.

HHCTPYMEHTHI JJ1s1 MHOTOCTAaguHOrOo I'PIT
peacTaBui Yeo Iub6CcoH, OTBETCTBEHHbBIN UCIIOJIHUTEb,
The WellBoss Company. [Ipe3eHTaris 66114 COCPEJOTOUEHA
HAa METO/IAX IEPBUYHOT'O 3aKAHYHUBAHMS, UCIIOJIb3yEMBIX
B Poccuny, 1 06CYK/IEHHIO TOTO, KAK OBIN 4JAIITHPOBAHBI
M3MEHEHUS B TEXHOJIOTUAX 3AKAHYNUBAHUSA, YTOOBI
obecnednTs 605ee 3PHEKTUBHOE UCIOTB30BAHNE
YCIIYT, HOBBICUTD 3(P(PEKTUBHOCTD 3aKAYKU U YBEJTUUYUTD
HePTEOTAAYY.

Pocmucnas Apmemror, ITUPEKTOP 11O PA3BUTUIO
OO0 «Hedremalirr, pacCKka3al 0 IPOU3BOICTBE U
MOJEPHH3ALHH 000PYIOBAHMA JJIA THAPOPA3PHIBA
miaacToB. B OO0 «HedTemanr» OHOBPEMEHHO
Pa3BUBAIOTCSA TPU IPOEKTA: TPOU3BOJCTBO,

MOJIEPHU3ALNA OOOPYJOBAHMS, A TAKKE OKA3AHUE YCIIyT

10 EMEHTHUPOBAHUIO. MAIIMHOCTPOUTEIbHBII IIPOEKT
HAIMPABJIEH HA CO3/IAHHUE HOBBIX ATPETATOB U €TUHUIL
TEXHHUKH C HYJIs1. COOPOYHBIE 11€XA PACIONIOXKEHBI B Cypryre
U 3naroycre. PazpaboTaHa KOHCTPYKTOPCKAA U IPOEKTHAA
JIOKYMEHTAIIMS HA KJIIOYEBbIE cocTaBsonue ¢iora I'PIT:
HACOCHBIH arPEraT, yCTAHOBKA THPATAIIUH, yCTAHOBKA
XUMHUYECKUX JOOABOK, OJIEH/IEPEL, CTAHIIUU YIIPABICHU,
MOJOTPEBAIONINE YCTAHOBKU. [IpOBEIEHA KOHCTPYKTOPCKASA
Pa3paboTKa U peann3anus IPOEKTOB IO OOOPYJOBAHUIO
I'HKT. B cBOMX IPOEKTAX KOMIAHUS CTAPAETCA
MAaKCHMaJIbHO UCIOIb30BATh UMIIOPTO3AMEMAIOMUE
TEXHOJIOTUU.

JMPEKTOP IO PA3ZBUTHUIO HATIPABIECHUA IPOJAK
BHYTPHCKBAXKUHHOT'O 060py0oBaHusd AO «Pumepa»
Jmumpuii Ma3syper, 03Byur1 joknazn <MxxkHedreman:
HMIIoOpTO3aMeleHHuE KaK CTPATETH A PAa3BUTHA
3aKAHYHBAHHA POCCHHCKHX CKBAKHH.

JKHEDTEMAI> ABIAETCA CEPBUCHBIM JIUBU3HOHOM
I'pynmel komnanui «PuMepar. ITo mroram 2019 roga I'pynma
KOMIIAaHHI MTHBECTUPOBAJIA B MOJAEPHU3AIINIO MOIITHOCTEN
590 miH py6Jiert. KomnaHus aKTHBHO PACIIUPSIET PIHOK
c6pITa. B PO pa3sepHyTa IIMPOKAS CETh CEPBUCHBIX 6a3.
IToMHUMO BEPXHET'O 3aKAHYMBAHUA, B KOTOPOM ['pymma
KOMIIAHHUI ObLIa AKTUBHBIM Y4a4CTHUKOM
priHKa Poccuu n CHI, KOMITaHMS IO
TAKKE B HUKHEE 3AKAHYMBAHUE —
KOMITOHOBKHM J1J151 3aKaH4yrBaHus ¢ MI'PIT.
34aKJIIOYEHO JIMIIEH3UOHHOE COIIAIIEHNE C
OJIHOM CEBEPOAMEPUKAHCKON KOMITAHUEH,
OblLJ1a IIPUOOPETEHA KOHCTPYKTOPCKAs
JOKYMEHTAIUA U IIPOBEJICHA €€ A/1aIITAIINA.
Pe3ynbraToM CTau UMIOPTO3AMENAIONINE
peneHrs B CErMEHTE HUKHETO
3aKAHYHMBAHUA, HE YCTYIAIONIUE JTYYIINM
3apyOeKkHBIM aHaoram. Komnanus
NPEJIATAET: AKTUBHPYEMOE IAPAMU
pemnieHue 47151 O6CAKEHHOTO CTBOA
JINOO IEMEHTHUPYEMOT'O XBOCTOBUKA,
TIOJTHOIIPOXOJHOE PEIIEHUE B COCTABE
XBOCTOBHMKA C MEXAHUYECKH YIIPABISIEMBIMU TIOPTAMU,
CEJIEKTUBHBIN ITAKEP C BO3MOXHOCTBIO MI'PIT m I'TITT.
JIOKJIaTYMK ITOJIPOOHO OCTAHOBIIJICS HA KAXK/IOM U3
TPEX ITUX HATIPABJICHUI, PACCKA3aJI O IIPEUMYIIECTBAX
060PYAOBAHUSA H €TI0 COCTABE. BBIIIN pACCMOTPEHBI
OT/IEJIbHBIE U3JIEINSA U UX TEXHOJOIMYECKUE BO3MOKHOCTH.

Ona M’HKT ¢
yBEeJIMYEHHbIMM
rpengamm
Yype3Bbl4aNHO BaXKHA
CTPyKTypa MeTanna
nocse CcBapKMm.

In coiled tubing of
higher steel grades
preserving metal
structure after welding
is of critical importance.

by Chad Gibson, Product Champion, The WellBoss
Company. The presentation focused on the
primary completion techniques used in Russia
and a discussion of how changes in completion
technologies have been adapted to enable

more efficient use of services, improve injection
efficiency and increase oil recovery.

Rostislav Artemyuk, Development Director,
Neftemash, informed the audience about
production and modernization of
hydraulic fracturing equipment. Neftemash
is simultaneously developing three projects:
manufacturing, equipment modernization, and
provision of cementing services. The mechanical
engineering project is aimed at creating new units
and pieces of equipment from scratch. Assembly
shops are located in Surgut and Zlatoust. Design
documentation has been developed for the
key components of hydraulic fracturing fleet:
pumping unit, hydration unit, chemicals unit,
blenders, control stations, heating units. The
company designed and implemented coiled tubing
equipment projects. In its projects, the company
tries to maximize the use of import substitution
technologies.

Dmitry Mazurets, Development Director for Sales
of Downhole Equipment, Rimera JSC, delivered
the presentation titled "Izhneftemash: Import
Substitution as a Development Strategy for
Completion Russian Wells".

Izhneftemash is a service division of the Rimera
Group. As of the end of 2019 the Group invested
590 mln. rubles into modernization. The company
is actively expanding its sales market. A wide
network of service shops has been developed in
the Russian Federation. In addition to the upper
completion segment, in which the Group was active
in the Russian and CIS markets, the company also
tapped the lower completion market — BHAs for
multistage completions. A licensing agreement was
concluded with one North American
company, design documentation
was purchased and adapted to
the local context. As a result, the
company got import-substituting
solutions in the lower completion
segment that are not inferior to
the best foreign analogues. The
company offers the following:
ball-activated solution for cased
wellbore or cemented liner, full bore
liner solution with mechanically
controlled ports, selective packer
usable for multistage fracturing and
sand jetting operations. The speaker
elaborated on each of these three
areas, spoke about the advantages of the equipment
and its composition. Individual products and their
technological capabilities were also presented.

Coiled tubing

The presentations of well-known manufacturers
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lMbkas TpyOa

VCOBEPIIEHCTBOBAHUIO IPOU3BOJCTBA
OCHOBHOTI'O MHCTPYMEHTA KOJITIOOMHI'OBBIX
TEXHOJIOTUH — TUOKOM TPYOBI M BBIXO/ly HA
PBIHOK HOBBIX €€ BU/IOB ObLIU ITOCBAIICHbI
JIOKJIa1bl U3BBECTHBIX MPOU3BOJUTENEI 3TOTO
BUJIA IPOYKIIUH.

Pycaan Candees, sMPEKTOP MO NPOAAKAM
000 «DCTM>», pacckasasl 00 OCBOCHHUH
KOMITAHHEH HOBBIX BH/IOB IIPOXYKIIHUH.

OO0 «©CTM» XOPOIIO U3BECTHO AYAUTOPUH
KOoH(epeHuuuU. [1pu ero co3anuu ObUIH
MPUBJIEYEHBI MUPOBBIE SKCIIEPTHI B OOIACTU
KOJITIOOUHTI 4, 3aKYTIJIEHO CAMOE COBPEMEHHOE
060pPYIOBAHUE, TPOBEJEH KOHKYPC U BBIOPAHBI
JIYYIIHE CTIELTUAIUCTBI C TPYOOITPOKATHBIX
npoussBoacTs 1 HUH, Oprann3oBaHa IOCTABKA
cranu g THKT ot kommanmii ArcelorMittal (Ppanmus)

u POSCO (YOsxnas Kopes). 3a nocaegHue Tpu roga 6bU1n
MPOBEJIEHBI ABTOPUTETHBIE Ay[JUTHI, PACIIUPEHA reorpagus
IOCTABOK, 3aK/IIOYEHBI 47 JOJII'OCPOYHbIX KOHTPAKTOB

Ha nocTaBky THKT. OO0 «»CTM» BBITYCKAET 'NOKYIO
TPYOy AUAMETPOM OT 25,4 MM JI0 88,9 MM C TOIIIUHOM
CTEHKH OT 2,6 MM JIO 5,7 MM, B TOM YMCJIE C 3AITACOBAHHBIM
reo(pU3NIECKUM KA0EIEM.

Joxmagunk noapo6HO OCTAHOBUIICS HA IPUMEHEHUN
I'HKT B Ka4eCTBE KOHLIEHTPUYECKUX JTU(PTOBBIX KOJIOHH
(KJIK) nnm Velocity String. KJIK garoT caepyromye
NPEUMYIIECTBA:

* BO3MOKHOCTD ITPOBEACHUA MOHTAKA O€3 ITTYIIEHHUS;
* BO3MOXKHOCTBb IpuMeHeHus B HKT manoro juamerpa —

0 73 MMm;

* TepeJ; yCTAHOBKOU ITOABECKH MOYKET UCIIONIb30BAThCS 1A
rnpombiBKY, OI13 1 ocBoeHus (3a oguy CIIO);

* BO3MOKHOCTD ITPOBEAECHUSA PA6OT IIPU BLICOKOM
YCTBEBOM JIABJICHUU,

* BO3MOXHOCTD ITPOBEAECHUSA JIOBUJIBHBIX PAOOT;

* BO3MOXHOCTDB ITPOBOJAUTD PA6OTHI HA TOPU3OHTAIBHBIX U

CUJIBHO MCKPUBJIEHHBIX CKBAKMHAX;

* GOJIBIIOE MAKCUMAJIBHO JJONYCTUMOE BHYTPEHHEE U

HAapYy>KHOE JJABJICHUE HA TPYOy;

* BO3MOXHOCTB 6€30I1aCHOI'O U3BJicucHUs (6€3 ITyIICHM )

u riocneayomero cnycka KJIK mensiero fuamerpa,

* JMAMETPBIJIN(PTOBBIX KOJIOHH OT 19 10 88,9 MM.

Bbl1a mokasaHa noApo6Hasa cxema KOHCTPYKIIMHA HU34
KOHLIEHTPUYECKON JIM(PTOBOIM KOJIOHHBL, IIPEJICTABIIEH
AJIT'OPUTM €€ PaOOTEHL

CAIII'per I0 NEePBOKIACCHOTO YPOBHSA: HOBOE
o6opyaoBanue o1 npeanpusaTus SHINDA» npecTaBui
reHepanbHbIi fupekTop Poccus u crpansl CHI, SHINDA
(TANGSHAN) CREATIVE OIL & GAS EQUIPMENT CO,, LTD
Tlasen E2opos.

PBIHOK cepBHCcOB Ha 6a3e T'HKT B HacTOsIIIEE BpEMS
CTAJIKUBAETCS C HOBBIMU BbI30BAMU U TPEOOBAHUSMIL
VCIoKHEHME ONIEPALIMT, YBEIMYEHUE JUAMETPOB
MIPUMEHUMBIX TPYO ¥ OJHOBPEMEHHO C 3THUM JKECTKAS
KOHKYPEHIIMS CTABAT IIEPE/] IPOU3BOUTEISIMU
HernpocTole 3a4a49n. Komnanua SHINDA HEyKJIOHHO
CJIeTyeT CBOCH CTPATErUU PA3BUTHS U OPUEHTUPYETCS HA
UCIIOIB30BAHNE COBPEMEHHBIX TEXHOJIOTUI ITPOU3BO/ICTBA
TPy6, ”YHHOBAITHOHHBIX IIPOIIECCOB U UCTIOJIb30BAHUN
CaMOr'0o COBPEMEHHOI'O O60OPYAOBAHMS U TEXHOJIOT U ITPU

38 Ne 1 (075) Mapr/March 2021

B 2020 rogy pbIHOK
KONTIOOMHra

CErMeHTMpPOBasCA Ha
JB€ OCHOBHbI€E YacCTu:
TpaguunoHHble [T
n 'T noBbILWEeHHON

NMPOYHOCTMU.

In 2020 the coiled
tubing market has been
segmented into two

main parts: traditional .
CT and high-strength CT. involved, the most modern

were devoted to improvements
in the production of coiled tube
itself and the introduction of its
new types to the market.
Ruslan Saldeev, Director of
Sales at ESTM, spoke about
mastering new types of
products by the company.
ESTM is well known to the
audience of the conference.
When establishing the
company, world experts in
the field of coiled tubing were

equipment was purchased, the

best specialists from pipe-

rolling factories and research
institutes were selected on a competitive basis,
coiled tubing steel is supplied from ArcelorMittal

(France) and POSCO (South Korea). Over the

past three years, audits have been carried out by

reputable companies, the geography of supplies has

been expanded, and 47 long-term contracts for the
supply of coiled tubing have been concluded. ESTM
produces coiled tube with a diameter of 25.4 mm to

889 mm and wall thickness of 2.6 mm to 5.7 mm,

including CT with the injected logging cable.

The speaker also mentioned the use of coiled
tubing as a velocity string. Velocity string
technology provides the following benefits:

* Possibility of installation without well killing;

* Possibility of using small-diameter tubing —
up to 73 mm;

* Before installing, the suspension can be used for
well flushing, bottomhole area treatment and
stimulation (in one trip);

* Possibility of workign at high wellhead pressure;

* Possibility of fishing;

* Possibility of workign in horizontal and highly
deviated wells;

* High maximum permissible internal and external
pressure;

* Possibility of safe extraction (without well Killing)
and subsequent running of the smaller-diameter
velocity string;

¢ The available diameters of velocity strings are 19
to 889 mm.

The speaker presented a detailed diagram of the
velocity string BHA and described the algorithm for
its operation.

Pavel Egorov, General Manager for Russia and CIS
countries, SHINDA (TANGSHAN) CREATIVE OIL
& GAS EQUIPMENT CO., LTD made a presentation
under the title "Upgrade to Excellent: New
Equipment in Shinda Plant".

The CT services market is currently facing new
challenges and requirements. The increasing
complexity of operations, larger applicable CT
diameters and fierce competition poses certain
challenges for manufacturers. SHINDA firmly sticks
to its development strategy and focuses on utilizing
modern manufacturing technologies, innovative



JKECTOYANIIEM KOHTPOJIE KAYECTBA IPOAYKIIUU.

Jletom 2019 rojja OpL1a 3aITyIIEHA IPOrPaMMa
OOGHOBJIEHU S ¥ MOZIEPHU3ALIUN OOOPYJOBAaHUS. B ee
paMKax 6bUT IPOBEEH AHAIN3 IPOU3BOJCTBEHHBIX
Y3KHX MECT, KOTOPBIE IO TEM UJIM UHBIM IPUYHUHAM
BJIMSIIOT HA KAYECTBO M PECYPC TOTOBOU TPOAYKITAH.
OIHOBPEMEHHO C TUM IIPOrPaMMa IPENYCMATPUBATIA
3aIYCK O60OPYAOBAHMUS, TO3BOJIAIONIETO IPOU3BOJUTD
HOBBIE YHHUKAJIBHBIE BU/IBI TPOAYKIIMHA. OCHOBHBIMH
HAaIIPABJICHUAMU UHBECTULIMHI B PAMKAX 3TOU IIPOI'PAMMBI
CTaJIA IPOEKTUPOBAHHUE U 3AITyCK HOBOM JIMHUH JIJ151
npounsBojcTBa THKT 601b1ITIUX JUAMETPOB
¥ rpeiiaos 1o 160.

JIOKIaJYUK OTJENIBHO OCTAHOBUJICS HA BTOPOM IIPOEKTE
— MOZIEPHU3ALIMY YIACTKA KOCBIX CBAPOYHBIX MBOB. 111
I'HKT ¢ yBeTMUYEHHBIMU I'PEHJAMH UPEZBBIYAITHO BAJKHA
CTPYKTYPa METAJIA TOCJE CBAPKU. C yUETOM BAXKHOCTHU
3TOro napamerpa u 11 oo6sryHbeIx THKT 66112 IpoBejeHa
OTrPOMHAs UCCIIEJIOBATENBCKAS pA00TA U IPOPAOOTKA
3aMEHBI TEXHOJIOTMYECKOT'O OOOPYAOBAHUS U CPEJICTB
KOHTPOJA. Ha y4aCcTKe KOCBIX IBOB IIOJIHOCTBIO 3aMEHEHA
TEXHOJIOT'HS U OO0PYyAOBAHUE, HA 70% OOHOBUIICS
nepconast. Beenen 100%-11 KOHTPOIIb KaXKJO0T'O CAETAHHOIO
B4, PAOOTHI ABTOMATU3UPOBAHBI U KOHTPOJIUPYIOTCA
HUCKYCCTBEHHBIM UHTEJUIEKTOM. BCe 3TO MO3BOINIO
MOJIYYUTb I'APAHTUPOBAHHBIE ITAPAMETPBI CBAPOYHOTO IIBA
U YBEPEHHOCTD B HAJEKHOCTU KAK KOCBIX IIBOB, TaK 1 THKT
BCEX I'DEI/IOB.

KoMmaHusg nMeeT I7100aJIbHBII OIIBIT IO
pa3pabOoTKe ¥ MPOU3BOJCTBY CIIEITUAIbHBIX
TPyOHBIX cucTeM HAa OcHOBe 'HKT Kak
M3 CTAHAAPTHBIX MAPOK CTAJIEH, TAK U U3
HEPXKABEIONTUX CTAJIEA CIIEITUATbHBIX MAPOK.

O HeNpEePHIBHBIX HHHOBAITHAX,
BeAyIIHX K JATbHEHIITHM yCIIEXaM
B IIPOM3BOJACTBE THOKHX HACOCHO-
KOMIIPECCOPHBIX TPYO, PACCKA3AIN
Keeur Dnnnomm, TUPEKTOP IO IPOLYKTOBOM
JIMHENKE, 1 Jocor On60y, MTHKEHEP I10
MNPOAYKTY, IPEACTAB/IABIINE KOMITAHUIO
NOV Quality Tubing.

bbuna 1ana xapakrepucTruka
COBPEMEHHBIX YCJIOBUI BEACHUA OU3HECA
U TOI'O, KAK KOMIIAHHUA AAIITHPYETCA K
HOBOMH peaIbHOCTH. B 2020 rogry ppIHOK KOJITIOOHMHTI'A
CETMEHTUPOBAJICA HA IBE OCHOBHBIE YACTH: TPAAHULIMOHHBIE
I'T u I'T HOBBIIIIEHHOM TPOYHOCTHU. Tpagurinonusie I'T
KOMITAHUA IIPOUBBOJIUT YKE AECATUIIETHSA, B TOM YUCIIE C
KOCBIMU IIBaMU. HeKOTOpBIE BUABI TPYO — /10 40 JIET.

PBIHOK KOJITIOOMHI'A CETMEHTHPOBAH I'eOrpaudecKu
HEOJHOPOJHO. TpaJUITHOHHBIE CTAH/IAPTHBIE TPYObI
80-ro n 90-ro rperjia BCe €IIe yACPKUBAIOT HEOCIIOPUMOE
YEMITMOHCTBO I10 06'bEMAM HCIIOIb30BAHMS, OTHAKO
MPEATIOIATAETCS, YTO KOMTIOOUHT IOBBIIIEHHON
MIPOYHOCTU 3AaHUMAET Y>Ke MOPSIAKA 25% ITI0H6aTBHOTO
PBIHKA C IIPEUMYIIECTBEHHON KOHLIEHTpauyen B CIIIA,
Kanajie, MEKCHKAHCKOM 3aJIMBE, HO 3ABOECBBIBASI [TO3UIINU
B CeBepHOM MOPE, OAD, ApreHTHHE U IPyTUX CTPAHAX.
YTO 3K€ 3TO O3HAYAET B YACTU NIPOU3BOACTBA? [17151
IOJIb30BATEJIET HET OCOOOU PA3HULIBL, UCIIOIb30BATh
TPAIULIMOHHBIN KOJITIOOWHT MJIN KOJITIOOMHT ITOBBIIIIEHHOM
npouyHocTy. Ho He jy1s npoussoauTeneit. Quality Tubing

market .

KonTioOuHr
MoBbILLEHHOMN
NPOYHOCTM 3aHMMaeT
yxe nopsiaka 25%
rnob6anbHOro pbiHKa.

It is assumed that high-
strength coiled tubing
already accounts for
about 25% of the global

processes and state-of-the-art equipment with strict
quality control.

In the summer of 2019 an upgrade and
modernization program was launched at SHINDA.
Under this program the company analyzed
bottlenecks in the manufacturing process that
due to certain reasons affect the final product
quality and lifetime. The program also envisaged
installation of new equipment that would allow
manufacturing novel and unique products. The
investments were mainly aimed at design and
installation of a new production line for large-
diameter coiled tubing of various steel grades up
to 160.

The speaker made special focus on the company's
second project — upgrading the bias welding
station. In coiled tubing of higher steel grades
preserving metal structure after welding is of
critical importance. Since this parameter is also
important for conventional CTs, the company
conducted comprehensive research work to
upgrade equipment and means of quality control.
All the equipment and technology were completely
replaced at the bias welding station; 70% of
personnel is also new. The company introduced
100% control of each and every bias weld. Welding
process is fully automated and AI-monitored. All
the abovementioned activities allowed achieving
guaranteed quality parameters
of welding seams and ensuring
reliability of bias welds as well as
CTs of all grades.

The company has global
experience in developing and
manufacturing CT-based tubing
systems from both standard steel
grades and special stainless-steel
grades.

Kevin Elliott, Product Line
Director, and Jobn Albaugh,
Product Engineer, NOV Quality
Tubing spoke about continuous
innovation and further
advances in coiled tubing
manufacturing.

They provided description of the current business
environment and how the company adapts to the
new reality. In 2020 the coiled tubing market has
been segmented into two main parts: traditional
CT and high-strength CT. The company has been
producing traditional CTs for decades, including
tubulars with bias welds. Some types of tubulars
have been in production for up to 40 years.

In terms of geography the coiled tubing market
has uneven segmentation. Convetional 80-th
and 90-th grade tubulars are still champions in
terms of their usage, however, it is assumed that
high-strength coiled tubing already accounts for
about 25% of the global market with predominant
concentration in the USA, Canada, the Gulf of
Mexico, but gaining stronger positions in the North
Sea, UAE, Argentina and other countries. What
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yKe 42 rojja NPOU3BOAUT I'MOKUE TPYOBDI, U BCETA OHUM
U TEM JKE CIIOCOOOM: IITPHUIIC, CBAPKA, KOCOH 1IOB. 3aTEM
MIPOUCXOJUT IIPOLIECC 3aKAJIKA U OTITYCKA, B PEZYIIBTATE
KOTOPOT'O KOJITIOOUHT IPHOOPETAET MOBBIIICHHYIO
MIPOYHOCTD. Tpy6a OYEHD OBICTPO PA3OTPEBAETCS IO
YPEZBBIYANTHO BBICOKOM TEMIIEPATYPBI (IPUMEPHO

110 900 °C), BCe] 31 3TUM OCTYKAETCA, KAK ITPABUJIO,
O6BIYHOM BOJIOH, 4 3aTEM IPOBOAUTCS 3aKAJIKA: TPYOa
CHOBa HarpesaeTcs 10 500—600 °C. Takum 06pazom
nosy4aercs 3akaneHHas THKT. /11 npou3BOACTBA TPYOBI
MOBBIIIEHHOM IIPOYHOCTH MOKHO B3ATb CTAJIb 90-TO
unu 100-ro rpefiga, Ho B Quality Tubing npeanodnTaoT
UCIIONIb30BATh COOCTBEHHBIE I'PENH/IBI CTAIH, YTO
06€CIIEUNBAETCSA JOITOCPOYHBIM B3AaUMOICUCTBUEM

C HAJIEXKHBIMU IIOCTABIITUKAMU. DTO OOECTIEYHUBAET
CTaOMJIBHOCTb KAYECTBA U IPEJCKA3YEMOCTBD U JIJIS
34KA34HMKA.

Menepxep 1o npojake o6opynosanust OO0 «JIxxeppu-
Hedrerazosoe obopynosanue» Koncmarmun I1oxkpenun
o3Byun ok «I'pyost THKT mpou3BOACTBA Jasony.
KomMnanus Jason mpou3BOJUT 'HOKUE TPYOBI BCEX MAPOK,
JUAMETPOB U TOJIIUH CTEHOK B CTPOT'OM COOTBETCTBUU
€O cTanapToM API 558T. KoMIaHUs TAKKE OKA3bIBAET
YCIIYTH IO JONOJIHHUTEIBHON ITIOATOTOBKE BHYTPEHHEN
nosepxHocTu 'HKT, ycTaHOBKE re0(pU3NIECKOTO
Kkao6esa B THKT, MHCIIEKIIUN U aHAINU3Y COCTOHUSA
I'HKT. ITpOn3BOACTBEHHBIE IMHUU KOMITAHHHU Jason
YKOMIIJIEKTOBAHBI CAMBIMH ITEPEAOBBIMH U HA/ICKHBIMU
MOITHOCTAMHU U3BECTHBIX MUPOBBIX 6pEHIOB. C CaMOTrO
HavaIa IesTeabHOCTH KoH(pepenuut ICOTA-Kurari
B 2015 roxy kommnanus Jason Energy Technologies Co.,

Ltd. ABJIA€TCA UX AKTUBHBIM YYa4CTHHUKOM U HAJIEKHBIM
HaPTHEPOM.

Baxxnoe MeCTo B IPOABHIKEHNN HOBBIX TEXHOJIOT U
H4 POCCUHCKUI PBIHOK 3aHUMAET UH(POPMAITMOHHAS
ITOAIJIEPIKKA TOT'O IIPOIIECCA, B YACTHOCTH, OOy IOl e
cemuHapbl 110 THKT, I'PII, HanipaBJI€HHOMY
Oy PEHHIO, KOTOPBIE JIEKTOPEI, IPUIJIANICHHbIE
ICOTA-Poccust, FOTOBBI IPOBECTH /151 POCCUHCKUX
caymareneid. McnonuurenbHbId gupekTop ICOTA-
Poccus Apmém I pu606 pacckaszai 0b YCIOBUAX YIACTUSA
B TAKMX CEMHMHAPAX U KOHKYPEHTHBIX IIPEUMYINECTBAX,
KOTOPBIMU OHU MOI'YT HAJIEJIUTh OTEYECTBEHHBIE
KOMITAHWH. 3aBEPIIAS BBICTYILJICHUE, ADTEM ['pru6 OB
CKa3aJI OYEHD IIPOCTBIE U OYEHD TOYHBIE CJIOBA: «DTOT I'OJ
JIISL BCEX HAC OYEHbB CJIOKHBIH, HO BMECTE MBI ITPOPBEMCS .

HeT comHenurt, 9To Mbl npopseMcs! IToToMmy 4To
B 3TOM I'OJ1y HAM Y/J4JIOCh OPI'AHHU30BATh U YCIICITHO
MIPOBECTH NPAKTUYECKU €TUHCTBEHHYIO B OTPACIIN
OYHYIO KOH(PEPEHITHIO, IOTOMY YTO BOKPYT MEPOIIPUATHA
CIJIOTWIOCH SITPO UCKPEHHUX IIPHUBEPKEHIIEB
BBICOKOTEXHOJIOI'MYHOI'O HE(PTETa30BOI'O CEPBUCA,
IIPOCTO IIOTOMY, YTO MbI CUJIBHBIE.

JKnem Bac Ha 22-11 MeXXyHApOAHOM HAY4YHO-
MPAKTUYECKON KOH(pepeHUH «<KONITIOOMHIOBbIE
TexHoioruy, I'PI1, BHYTPHUCKBAKUHHBIE PAOOTHI», KOTOPAsI
00653aTEJIBHO COCTOUTCSI OCEHBIO 2021 roaa.

AHaIATHYECKAs IPYIIA HAY THO-IIPAKTHIECKOIO Ky PHAIA
«Bpemsa xoarTroouHara. Bpemsa I'PII»

40 Ne 1 (075) Mapr/March 2021

does this mean in terms of production? There

is no big difference for the users whether to use
conventional or high-strength coiled tubing. But
not for manufacturers. Quality Tubing has been
producing coiled tubing for 42 years, and always

in the same manner: steel strips, welding, bias
weld. Then the tubular is subject to tempering

and quenching, as a result of which it acquires
increased strength. The tubular is quickly heated
up to an extremely high temperature (to about
900 °C), after which it is cooled down, usually
with ordinary water, and then tempered — heated
up again to 500—-600 °C. Thus, the quench and
tempered coiled tubing is produced. To produce
high-strength coiled tubing one can take the 90-th
or 100-th grade of steel; Quality Tubing prefers to
use its own grades, since the company has long-
term cooperation with reliable suppliers. This
ensures consistent quality and predictability for the
customer.

Pokrepin Konstantin, Equipment Sales Manager at
Jerry-Oil and Gas Equipment, made a presentation
"Coiled Tubing Manufactured by JASON". Jason
manufactures coiled tubing in all grades, diameters
and wall thicknesses in strict accordance with API
5ST. The company also provides such services as
additional preparation of the CT inner surface,
logging cable installation, inspection and analysis
of the coiled tubing condition. Jason's production
lines are fitted with the most advanced and reliable
equipment of renowned international brands. Since
the very first ICOTA-China Conference in 2015
Jason Energy Technologies Co. has always been
an active participant and reliable partner of such
events.

Information support plays an important role
in promoting new technologies on the Russian
market. So, ICOTA-Russia is ready to invite lecturers
and organize educational seminars on coiled
tubing, hydraulic fracturing, directional
drilling. Artyom Gribov, Executive Director of
ICoTA-Russia spoke about participation in such
seminars and the competitive advantages it can give
to domestic companies. Concluding his speech,
Artyom Gribov said a very simple but correct
phrase: “This year is very difficult for all of us, but
together we will get through it!”

There is no doubt that we will break through!
Because this year we managed to organize and
successfully hold nearly the only face-to-face
conference in the industry. It was possible due to
the unity of adherents of high-tech oil and gas
services, simply because we are strong.

Looking forward to seeing you at the 22-nd
International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference that will definitely take place in the fall
of 2021.

Analytical Group of the Coiled Tubing Times
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YHuBepcarnbHblil YCTLEBOWN NMPOTEKTOP

OnucaHue

YHmMBepcanbHbIn ycTbeBou npotekTop OSES
npeAHasHa4vyeH Ane 3aWuThbl YCTbA CKBAXXUHbI
OT BbICOKWX faBNieHUN 1 abpasmnBHbIX
XKXNAKOCTEW MPU 3aKadke Nog AaBneHneM.
Mpu HomnHanbHOM pgasneHunu go 1380 atm
(20 000 psi) npMeHeHMe NPOTEKTOPA MOXET
YCTPAHUTb HEOOXOAMMOCTb MOAEPHM3ALMN
YCTbSl CKBaXXUHbI C Y4€TOM JaBfieHUS pa3pbiBa
nnacTa BO BpeMsi NpoBeaeHus pabor.

Ha3HauyeHune

MoBbilwaeT 6€30MacHOCTb Ha CKBaXMHeE 3a
CYeT 3aWmnTbl NepcoHana 1 obopyaoBaHUs

OT BbICOKOrO AaBfIeHNs BO BPeMs NpoBeaeHNs
0bpaboTok Ha ckBaxkmHe. MpopneeaeT

CPOK CNyX0bl YCTbsA CKBAXMHbI U KN1anaHoB,
NCMonb3yeMbiX MPY 3aKaHYMBaHUK, NPU
3aKauke nop AaBneHMEM, a TaKXKe CHUXaeT
HeobXoANMOCTb MMyLLIEHNS CKBAXMHbI NS
3aMeHbl 0bopynoBaHus. No3sonaeT NonyymTb

Oonblue BapuaHTOB NpoBeaeHNs obpaboTku PelueHus
3a CYeT yBeNnYeHUs AOMNYCTUMBbIX YCTbEBbIX . .
AaBneHuit. YHUBepCanbHbIA YyCTbEBOW MNPOTEKTOP

pa3paboTaH Ans 3aWuTbl yCTbEBOIO

obopynoBaHMa OT NOBPEXAEeHUI B NpoLiecce

paboT no nHTeHcndrKaumm gobbiuu,

BO3HUKLIMX BCNIeACTBUE:

® BbICOKOrO gaBneHuns oopaboTtku npu Pl
(8o 1380 atm — 20 000 psi);

® 3p03MN, BbI3BaHHOW 3aKa4ykown 6onbLumnx
00beMOB npomnnaHTa NP1 MHOroCTaauNHbIX
rPI1;

® MHOrocTaaurHbix NP ¢ Gonbwmnm
KONIM4YeCTBOM CTaauM N pacxogamm
XNAKOCTY;

: ® MOBPEXAEHWUN, BbI3BaHHbIX KOPPO3UOHHOM
. _ XXUAKOCTBIO.
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MHTerpaumna TeXHoNnormm
BHYTPUMCKBaYXMHHbIX padoT n oypenns
CTaHeT CTaHAAPTHOMN NPaKTUKON

B HedhTerazosom oTpacnm

How Well Intervention and Drilling
Technologies Integration will be
the Next Normal for O&G Industry

I0cced YAAPH, OCHOBATEIh KOMIIAHUH
CoilDRILLING Consultancy

Youssef CHAARI, Founder of CoilDRILLING Consultancy

MybnvikaLms noAroToBieHa Ha OCHOBE BbICTYIM/IEHUS
aBTopa Ha 21-v1 MexayHapoaHowv Hay4Ho-
npakTnyeckon koHgepeHumm «KonTiobuHrossle
TexHonoru, ['Pl1, BHYTPMCKBaXXMHHbIE paboTbi»
(26-27 Hos6ps, r. Mocksa).

BeeneHune

HacKoIbKO HeTEra30Bas1 OTPAC/Ib OIBEPKEHA
BJIMSIHUIO PA3TUYHBIX U3MEHEHUIT M NTH(OIOBOAOB,
HaIpUMep, OOBIYHBIX TOCTOB B TBUTTEpE? Kak cienaTp
OTPACIIb [TO-HACTOAIIEMY YCTOMYHUBOMU, B OTIIMYMEC
OT BCEX CJIOTAHOB, KOTOPBIE MBI CETOAHS CJIBIIIINUM OT
KPYIHBIX CEPBUCHBIX WJIN JOOBIBAIOMUX KOMITAHUL?
Kaxkast Gu3HeC-MO/IE/Ib MOXKET CTATh CPEACTBOM 3AMUTHI
OT BIIUSHUSA KPU3UCOB HA CEPBUCHBIE KOMITAHUU,
MaJIble U CPEAHUE NPEATPUATHSA, OOIECTBO? M KTO
MOXKET BO3IVIABUTD 3TO U3MEHEHUE OTPACIN?

B oTnmame o1 mo601 APYrOM CTAThH, 3TA CTAThA
HA4YMHAETCA C BOIIPOCOB, IIOCKOJIbKY OTBETHI HA 9TH
BOIIPOCHI XOUET Y3HATDh KAKABIH. MH(pOpMainu
06 aHAIN3€E NPOOIEMBI IIPEIOCTATOYHO. Ceruac
OPOUCXOAUT MACIITAOHAA U(PPOBaAd TPAaHCHOPpMALTHA
He(MTEra30BOM OTPACIU. DTO HOATBEPKAACTCS
BO3PACTAIOUM MHUPOBBIM CIIPOCOM H4A YCTOMYUBYIO
3HEpPreTuky. UMeHHo a1a Tpancdopmanus
SIBJISIETCSI OCHOBHOM IIPUYMHOM TOI'O, YTO BECH
SHEPTETUYECKHI CEKTOP BO ITIABE C HE(PTErA30BBIMU
KOMIAHUAMH CTAHOBUTCS HACTOJIBKO YA3BUMBIM K
JIIOOBIM U3MEHEHUAM. HO Kak 3Ta Tpanchopmanus
BJIMAET HA COLIMAJIBHBINA ACTIEKT, TPO(PECCUOHATBHOE
COOOMIECTBO, BO3MOXKHOCTH TPYAOYCTPOUCTBA? Ha
MNPOTAKEHUU NTOCJIEAHNX 40 JIET C MOMEHTA HA4aJI1a
AKTHUBHOI'O POCTA HEPTETA30BOI'O CEKTOPA OCHOBHBIMH
NPUYUHAMH KPU3HUCOB ObLIN COOBITHA WU PAJL
COOBITHI NOIUTUYECKOTO XaPAKTEPA (BOHMHBI, CMEHEI
PEXUMOB, KOH(DIUKTBI), IKOHOMHUUECKOT'O XAPAKTEPA

COILDRILLING CONSULTANCY

TO THE LAST DROP

The publication was
prepared on the basis
of the author's speech
at the 21 International
Scientific and Practical
Coiled Tubing, Hydraulic
Fracturing and Well
Intervention Conference
(November 26-27,
Moscow).

Introduction

How vulnerable to
variations is our industry
becoming, even to
simple tweets? How
can it be transformed
to a truly resilient industry unlike all slogans that
we hear nowadays from big service companies or
operators? Which business model can be a remedy
to recessions impact on service companies, SMEs,
community? And who can lead this change?

Contrasting any other article, I started with the
questions because everyone is craving to hear
solutions. We had enough from diagnosing the
challenges. Oil and Gas industry is experiencing
a huge digital transformation justified by an
increased global need for a sustainable energy
supply. It is indeed one of the main reasons
exposing the energy sector led by O&G to be so
vulnerable to any changes. But where is social
consideration, community, job opportunities in
all that? During the last four decades, when O&G
started its real thriving activity, recessions were
always a consequence of an event or a series of
event, mainly politically (wars, regime change,
conflicts...), economically (2006 economic crisis
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(3KOHOMMYECKHNH KPUZUC OAHKOBCKOU C(PEPHI

B 2006 ropy) IM60 TEXHOJOTUYECKUE U3MECHCHUS
(TPEThs IPOMBIIIJIEHHAS PEBOIIOLUSA C
4ABTOMATHU3A1IMEN HECKOIBKHUX 34/1a4).

MpaqunZ nepuopg Hechera3OBOI71 oTpadn

IIpu ananu3e Haler OTPAC/IN C HOMOIBIO MOZE/IN
PESTEL (HOMUTHKA, 9KOHOMHUKA, COITUAIbHAS chepa,
TEXHOJIOTUHU, OKPYKAIOLAsl CPEld, 3aKOHOAATEIBCTBO)
HOJIUTUYECKUN (PAKTOP OKA3BIBAETCSI HAUOOJIEE
3HAYMMBIM. BO Bpems IOC/IeAHErO KPU3HUCA BOUHA LIEH
dpopmanbHO npoucxoauna mexay OINEK u Poccueit,
OJJHAKO CENYAC SICHO, YTO OHA OBbLIA HALIEJIEHA HA
AMEPHUKAHCKYIO CJIAHLIEBYIO IIPOMBIIIIEHHOCTD,
KOTOPAsd, B CBOIO o4yepenb, B 2013 rogy cTana
IPUYHUHOM OTPaCsIeBOro Kpusuca 2015 roga. Brionxe
MHOHATHO, YTO KAXK/[a51 CTPAHA HECET OTBETCTBEHHOCTD
34 YOBJIETBOPEHNE HALJMOHAJILHOI'O CIIPOCA
Ha 3Heprouocurenu. Iocinegnee qecaruaieTue
O3HAMEHOBAHO PA3BUTUEM I'OCYJAPCTBEHHBIX
HEPTAHBIX KOMITAHUH O1arofaps NEPEXoy BIaCTH
YU UTHBECTULIUI OT MEXYHAPOJHBIX HEPTAHBIX
KOMIAaHUU. B HacTOAIEE BPEMA MEXKYHAPOSHBIE
HePTAHBIE KOMITAHUY 3aM1aJHOM EBPOIBI UCITONB3YIOT
BCE PECYPCHI A1 TOT'O, YTOOBI BBICTABUTH CEKTOD
HMCKOIIA€MBIX BUJIOB TOIIMBA B HET'ATUBHOM CBETE.
KoMmaHuaM He XBATAET 3a114COB HA UX TEPPUTOPUHU U,
KaK IIPABUJIO, OHHU CO3Ja10T COBMECTHBIE IIPEATIPHUATUSI
C TOCYIaPCTBEHHBIMH HEMDTAHBIMUA KOMITAHUSAMI.
DTOT HPOLECC YIIPABIAETCA IIPABUTEIbCTBAMU
PAa3HBIX CTPAH C IIOMOLIBIO MEXAyHAPOAHOI'O
SHEPreTUYECKOTO aTeHTCTBA (MDA), KOTOpOE HA
CaMOM JIEJIE IOJIKHO Pa60TATh B MHTEPECAX PA3BUTHUA
I710627IbHOU 9HEPTE€TUYECKON YCTOMYUBOCTH.

Ha pucyHke 1 nIpeacTaBIeHO KOJIUYECTBO BBIOPOCOB
CO, o cTpaHaMm, Ha pUC. 2 — CTEIIEHb HOYHOMN
OCBEILIEHHOCTHU PA3HBIX CTPAH. [TapaioKCaIbHO, HO
K CHUIKEHHIO BBIOPOCOB CO, IPU3BIBAIOT CTPAHDI
C CAMOM BBICOKOM CTENEHBIO OCBEICHHOCTHU. MHE
JIIOOONBITHO, KAK 3TU CTPAHBI CIIPABJISIIUCH OB
C XOJIOTHOU TEMIIEPATYPOH HOUBIO, ECJIN ObI HE
BBIOPOCEHI YITIEKMCJIOTO I'a3a B BocTouHOM EBpore,
Cesepnoii Appuke u Ha BiarxaeMm BocToke.

Eme B 2010 rogy MDA cie1ano mporHos Ha pocT
CIIPOCA HA YITIEBOAOPOABL DTOT IIPOI'HO3 OKA3AJICH
JOCTATOYHO TOYHBIM HA IIPOTSKEHUU 9 JIET O
MAHJAEMHU KOPOHABUPYCA. 3aTEM CIIPOC PE3KO YIIAJL
ORHAKO CO CMEHOU PYKOBOZCTBA B IEATEIBHOCTH MDA
MOXXHO 3aMETUTD ABHYIO HEIIOCJIEA0BATEIbHOCTD.

B nenTpe BHMMAaHMA AT€HTCTBA OKA3aIUCh
3KOJIOTUYECKHUE TTPOOIEMBL, U HAYAIACh TPOIMAraH/a
HYJIEBOT'O BBIOpOCa yriiepoza B 2030 rogy. Hosas
CTPpAaTErus ABIAETC YaCThIO IVIAHA 110 U3MEHEHUAM,
HAIIPABJICHHBIM HA PA3MOPO3KY TEKYILEH CUTYALINH, €€
U3MEHEHUE U IOCIELYIONTYIO 3aMOPO3KY.

YacroTta Kpu13ncos
Kakoe OTHOmEHME BCE 9TO UMEET K HAIIUM
Borpocam? K yI3BUMOCTH 3HEPIre€TUYECKOI'O CEKTOPA,

Pucynox 1 — Bolopoc y2aexucaiozo
2a3a, oannvie Medncoynapoonozo
IHepzemunecKozo azenmcmaea

Figure 1 — CO, emission as per International
Energy Agency

Pucynox 2 — Kapma nounoti oceeujeHnocmu
Figure 2 — World Lighting by Night
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Pucynox 3 - Mupoeoe nompeonenue
AHePzuu no muny HePZOHOCUMEIN .
IIpo2HO3 pa3eumuna muPpogoii snepzemuxu,
2010 200

Figure 3 — World Energy Consumption by
Energy Type, 2010 Outlook Report
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Pucynox 4 — Mupogoe nompeonenue
3HePzuu no muny HePOHOCUmen.
IIpozno3s pazeumus mupPoeoii dnepzemuru,
2016 200

Figure 4 — World Energy Consumption by
Energy Type, 2016 Outlook Report
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Pucynok 5 - Mupoeoe nompeonenue
Inepzuu no muny IHePzoHOCUMen.
ITIpozno3s pazeumusn mupPpoeoii dnepzemurxu,
oxmaops 2020 zooa

Figure 5 — World Energy Consumption by
Energy Type, October 2020 Outlook Report

COKpPAIIEHHUIO TPOU3BOACTBA? K CPOKY pabOThI
OPEANIPUATHI MAJIOTO U CPENHETO OU3HECA?

Komnanus CoilDRILLING Consultancy nposepuiia
JaHHbIE O Kpusucax B CHIA 3a mocnennue 40 et
(B OTIIMYHE OT APYTUX CTPAH, 3TU IAHHBIE €CTh B
CBOOOHOM JIOCTYIIE) ¥ IPUCTAJIBHO U3Y4IMJIA TAHHBIE
3a nocsuegnue 20 neT. [IpumevyaTesnbHO, YTO KPU3HUCHI
XAPAKTEPU3YIOTCS TPEMS OCHOBHBIMH ITATAMHU:
CHATHE OO0PYIOBAHUSA C IKCILIYATALIUH, JTUKBULALTHSA
U COKpAIllEHUE TPOU3BOACTBA, BOCCTAHOBJIEHHUE
MPOU3BO/ICTBA.

Ba’kHO OTMETUTB, UTO CPOK IKCILIYATALIUH
060PYAOBAHUA BCET/IA COCTABIIAET MEHEE ITIOJIOBUHBI
epHOAA OJHON aMopTu3anuu. Hanpumep, 3To

due to the banking industry) or technologically
related (the 3rd industry revolution by
computerizing several tasks).

Oil and Gas grim time

A general PESTEL model applied to our industry
will definitely highlight a very influential political
factor. During the last recession, we noticed the price
war ostensibly between OPEC and Russia but it is
clear nowadays that it targeted the US shale industry;,
which in its turn back in 2013 was the reason
behind the 2015 industry crisis. It is understandable
that each nation has the responsibility to secure
its national energy demand. With the switch of
power and investment from IOCs to NOCs, the last
decade was marked by more maturity from the last
ones. Western Europe IOCs are nowadays using
all resources to demonize the fossil fuel industry,
something they are lacking in their territories
and generally acquire from JVs with NOCs. The
distortion is led by governments using International
Energy Agency IEA, supposedly working for a global
benefit of the energy sustainability.

Figure 1 shows the amount of CO, emissions by
country, while Figure 2 shows the countries lighting
by night... Paradoxically, countries calling for low
emissions are the shiniest by night... 'm curious how
those countries are keeping up with cold by night,
if it wasn’t emissions from Eastern Europe, North
Africa and Middle East.

The IEA forecasted a relatively decent trend
of hydrocarbons demand back in 2010. Those
predictions were fairly close to the reality after
9 years just before the pandemic, then the oil glute.

Pucynox 6 — Lluxn kpu3ucoas
Figure 6 — Recessions Cycle

Suddenly under the new management, a clear
inconsistency was noticed, the environmental
concerns became the agency focus and started

the propaganda of the 2030 zero carbon emission.
The new outlook is a sort of a strategic change
management created to unfreeze a situation, change,
then refreeze it back.

Recessions frequencies
What all that had been said has to do with our
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XapakTepHO /i1 (prroTa I'PIT, B KOTOPOM HACOCHBIE
arperaTsl OOBIYHO YUYUTBIBAIOTCA B OYXTAITEPCKOM
04JIAHCE U B OTYETE O MPUOBIIAX U YOBITKAX
OTPAXKAIOTCA B TedyeHUe 8 yieT. Kak npasuiio,
KaIIUTAIbHOE TEXHUYECKOE OOCTYKUBAHHUE 32

3TOT CPOK IPOU3BOAUTCS 2 Pa3a B COOTBETCTBUU

C UHCTPYKIIUEN IPOU3BOAUTEISA. AHAJIOTNYHAS
CUTYyaLs, HO B OOJIBIIEM MACHITAO€E, XaPAKTEPHA I
OypOBOT'O OOOPYIOBAHUSL. 31€Ch IEPBOE TEXHUUECCKOE
00CTy KUBAHUE NTPOU3BOAUTCA 1Toc€e 10 jieT
IKCITyaTanuu. Kak v cieoBano OXKuaTb, KOMaH/IOU
CoilDRILLING 6bL71I0 OOHAPYKEHO, UTO KPU3UCHI B
oTpacu 6ypeHUs CKBAXKUH IIPOUCXOAAT PEXKE —

B CPETHEM KAXK/bIE 7—8 JIET.

BnuaxHwue KPU3MNCOB Ha Mall bl U Cpe,D,HMVI
OusHec u He('bTera3OByIO OTpadib B LENOM
Mauible U CpeTHUE TIPENIPUATHS, BOCHOBHOM B
CIIIA, BocTouHo# EBporie, a B HOC/IEHEE BPEMS
U Ha biirbkHeM BoCTOKe, AOMKHEBL 6y IyT IPOUTH
4epes 1B TIEPBBIX ITAA KPU3UCA: HAKOIIJIEHHE
OCHOBHBIX CPEJICTB B HAJIEK/IE HA BOCCTAHOBJIEHUE
OTPACIH, A 3ATEM UX JIMKBUIALIHA B TOT MOMEHT,
KOI'/Ia COIVIACHO OTYETY O MPHUOBLIAX U yOBITKAX JIJIS
THOKPBITHSI UHBECTUIIUI HEOOXOAUMO OOECIIEUYUTD
JIEHEKHBIA NOTOK. KpoMe TOTO, 1711 CMATYEHUA
BJIUSHUSL KPU3UCA MAJIBIM U CPEJTHUM NPENIPUATUIM
HPUACTCI IPUOETHYTh K COKPAIECHUIO IIEPCOHAA.
[Tpu IUKBUATUHU OOOPYOBAHUE IIPOIAETCS 3
KOIMIEHUKH, YTO SIBISIETCI OTIMYHON BO3MOKHOCTBIO
JIJ1s1 KOMIIAHUH C MTOJIOKUTEBHBIM JIEHEKHBIM
THOTOKOM, JIJIs1 GAHKOB U UHBECTUITMOHHBIX (DOH/IOB.
O60pYyIOBAHUE TIPOAACTCS IO IPUYHHE TOT'O, YTO
OHO ABJIAETCA Y3KOCHEITUATU3UPOBAHHBIM: HACOCHI
BBICOKOT'O JTaByieHus ['PI1, cMecuTeIbHbIE EMKOCTH,
CIIENMAJIbHBIE MO YN KOMIIOHOBOK HHU34 KOJIOHHBI

U Jp.

(DaKTOpr AN HOBOU Moaenm
YyCTOM4YNBOW OTpacim

[Iponarana, mnpoBoguMas MOA 1 NPaBUTEIbCTBOM
3anaaHoM EBpONBI, BOCHOBHOM 6A3UPYETCS
H4 TPEX OCHOBHBIX (DAKTOPAX: 6€30MACHOCTb,
3aIHUTA OKPYKAIOIIEH CPEJBI U PEHTA0ETBHOCTb.
VPOBEHD CIOKHOCTH PAOOTHI B HE(PTEra30BOU
OTPACU IO MOKA3ATEIISIM TPABMATU3MA U ABAPUIL
HECOIIOCTABUM HH CO CTPOUTENBHOU, HU C TIOO0M
JPYTO IPOMBIIIJIEHHOCTBIO, 32 UCKJIIOUCHHUEM
KOCMUYECKOM. TaK:Ke U3BECTHO, YTO OCHOBHOU
TEXHOJOI'MYECKOU 33/1a4€l ABJISICTCS pa3pad0TKA
TPYAHOU3BJICKAEMBIX 3411ACOB. COBEPIIEHCTBOBAHUE
TEXHOJIOTUHU HEBO3MOKHO 6€3 MHBECTHITHI. DTO
XapaxkTepHo A Texnosoruu I'PIT, kotopas ¢ 2013
rofia CTaJIa MIMPOKO BOCTPEOOBAHHOMN. [ToaTOMY ecin
MBI OyJIEM PACCMATPUBATH BCE YKA3aHHBIC TPOOIEMBI
B PAMKaX IBYX JUCITUIIJINH, Mbl OOHAPYKHM, YTO
PEILIEHUEM SBJISIETCS MHTETPAIUS TEXHOJIOTHUH
BHYTPHUCKBA>KUHHBIX PA0OT U OypeHUs. B 3TUX ByX
chepax 060pyAOBAHUE UCTIONIB3YETCS JJIS1 IHUPOKOT'O

Wheraly U3 80l ol s nadorsl gan g cowsd | Jan TEEE ey 2000
F
7

§ B00
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Pucynox 7 — Junamurxa uucaa 0ypoesix
ycmanoeoxk 6 CIIIA

Figure 7 — US Rig Counts Cycles

concerns? Layoffs, Vulnerability? SMEs short life?

CoilDRILLING Consultancy went back and
checked last four decades of recessions data in the
US (publicly shared unlike other governments),
and focused mainly on the last 20 years in which
we have a condensed data. Notably recessions are
characterized by 3 main steps: stack up resources,
liquidation and layoffs, and recovery.

It is important to notice that the usage time of
an equipment is always less than half of its full
depreciation cycle. As an example, for a Frac fleet,
where pumping units are normally accounted in
the balance sheet and reflected for 8 years in the
P&L. This duration is generally counted as two
major maintenance as per the original equipment
manufacturer OEM. The same thing is noticed but
at a bigger scale for the rig equipment considering
10 years before its first major. Expectedly, the
CoilDRILLING team found out that recessions
affecting drilling activities have lower frequency,
counting for an average of 7 to 8 years.

Impact on SMEs and O&G in general
SMEs, mainly in US, Eastern Europe, recently
in the Middle East, will have to go through the
two first steps of a recession, notably the stack up
equipment in a hope of any activity rebound, then
liquidation once the P&L dictates that a revenue
must be generated to cover for the investment
installment. Layoffs are also one practice that
SMEs will have to apply in order to mitigate their
compensation. The liquidated equipment, generally
sold desperately for a sacrificial amount, are
golden opportunities for cash holders, particularly
corporates with good cash management and
investment institutions like banks and investment
funds companies. The need to sell these equipment
spouts from the fact that they are specialized
equipment only used for fit for purpose activities,
ie but not limited to frac high pressure pumping,
customized mixing tanks, specific drilling BHA
modules, etc...

New resilient model specifications
Going back to the distortion propaganda led by
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CrIeKTpa 3a7a4 — 11 I'PI1, BHYTPUCKBAKMHHBIX
PaboT, KAIIUTAJIBHOI'O PEMOHTA U T. .

TaxkuM 06pa30M, TydIIeH CTPATETUEL 1A
MHOBBIIIEHUS THOKOCTHU U YCTOHYUBOCTHU MAJIOTO
U CPEAHETrO OGU3HECA SIBJISICTCS UCIIOIb30BAHUE
060PYIOBAHUS IMUPOKOI'O HA3HAYEHU A U IIEPCOHATIA
C HIMPOKOU CIIENUATUZALTIEN. DTA CTPATETUA
M3BECTHA KaK «Hapamusanue noTeHnuana»
JUJ1s TIOBBIIIEHN A YCTOMYUBOCTU U TOJTYYEHU A
KOHKYPEHTHOI'O IIPEUMYIIECTBA.

Ha npumepe bypeHusa Ha KonTioOMHre

I1pu U3y4EHUH IEPUOJIOB KPU3UCOB U
MHOCJIEAYIOMINX BOCCTAHOBIEHUN OBIIIO OOHAPYKEHO,
4TO JJ1s1 PA3PAOOTKHU JJOKA3AHHBIX 341ACOB 3PETIBIX
MECTOPOXACHUN KOMIIAHUH-ONEPATOPHI UCIONB3YIOT
TEXHOJIOTUIO 6YPEHH HA KOITIOOUHTE, UTO
MO3BOJAET CHU3UTb PUCK OCTAHOBKM CKBAKHHBL.
TaxoKe 3Ta TEXHOJIOTUS UCIIONB3YETCS JJIs
Pa3pabOTKH ITACTOB C TAKUMH OCJIOKHEHUSAMU, KAK
4HOMAJIBHO BBICOKOE JIABJIEHUE UJIN NTOBBIIIEHHOE
cozieprkaHUE CEPOBOIOPOAA. TexHonorusa 6ypeHus
Ha KOJITIOOWHTE HA ACNIPECCUH BKJIIOYAET B C€Os
3 chbephl: BHYTPUCKBAKUHHBIC PAOOTHI, OIICHKA
1acTa ¥ 6ypeHue. birarogapst yHUBEPCAJIbHOCTH
UCIIOIB3YEMOT'O OO60PYNOBAHUA (AANTUPOBAHHAA
ycranoBka 'HKT, afanTUpOBaHHBIIN KOMIIJIEKC
060PYIOBAHUS /11 OYPEHUS HA JIETPECCUN)
TEXHOJIOTHS TTIO3BOJISIET CAEIATh OU3HEC Hoee
T'MOKHM U YCTOMYHUBBIM. Ellle OTHUM KOHKYPEHTHBIM
NPEUMYIIECTBOM ABJISECTCA MIUPOKAA CIIEIIUATU3ALI S
paboyero nepcoHana. HTo NO3BOISET CHU3UTh OO'bEM
COKPAIIEHUI IEPCOHAJIA Y IOBBICUTH COLTUAIBHYIO
OTBETCTBEHHOCTD OU3HECA ITPU NTOAJEPIKKE
rOCyZapCTBA U COOOIIECTBA.

Cenyac nepej JaHHON TEXHOJIOTUEN CTOAT TE XKE
BBI3OBBI, KOTOPBIE CTOAJIN IEpe TeXHOonoruen I'PIT
B 90-¢ u Havasie 2000-x rogos. Korga CIIA Havyanu
BHEJIPATD PE3YIBTATH MHKEHEPHBIX UCCIEJOBAHNH
JUIA pa3pabOTKU CJIAHIIEBBIX MECTOPOXKEHUI, CITPOC
Ha I'PIT pe3ko Bozpoc. ITo npornozam CoilDRILLING
Y TEXHOJIOTUU OypPEHUSI HA KOJNTIOONHIE Oy/1ET TAKOU
JKE€ TPEHJL PAa3BUTHA. IHBECTOPHI U IPEANPUATUASA
MaJIOT'O U CPEJTHETO OU3HECA OyyT 1€1aTh BCE
BO3MOYKHOE, YTOOBI OYpEHME HA KOJITIOOUHI'E€ CTAJIO
JOCTYITHOM TEXHOJIOI'UEN, KaK 3TO 66110 € I'PTT
B 2013 ropy.

MNpenmyuwecrea 6ypeHm| Ha KONTIOOUHre
Pe3kuil poCT cipoca Ha OypEHUE HA KOJITIOOUHTE
CBSI34H C BBICOKHUM YPOBHEM 6E€30IACHOCTH,
COXPaHEHUEM KOJIJIEKTOPCKHUX CBOHCTB
M71aCTA, BBICOKOH! PEHTA0EIbHOCTBIO KAK JIJI51
JIOOBIBAIOINX, TAK 1 JIJISI CEDBUCHBIX KOMIIAHUH,
4 TAKIKE C JOCTYITHOCTBIO TEXHOJIOTHUH. BO BpeMst
pocTa cripoca Ha 6ypenue B 2016 rogy 66110
CJIOKHO HAUTU JOCTYIHYIO OYPOBYIO YCTAHOBKY.
Jo6pIBaIomye KoMIIaHUM Ha biansxkHeM BocToke
BHC/IPWJIV KOHIICTIITUIO CKBAXKWH CIICITUAJIBHOI'O

the IEA and West Europe government, it is mainly
focusing on 3 main factors: Safety, Environment
and Profitability. Looking to the complexity of
our operations vs the injury rate and LTTs, it is not
even comparable to the construction industries or
any other industries except for Space industry. It is
also known that technology purpose is to unlock
challenging reserves. Without investment, there
will not be technology improvement, similarly for
most Frac activity, starting from 2013, it becomes a
commodity. So, if we plot all these challenges in a
consortium of 2 disciplines, we will find that Well
Intervention and Drilling will present a remedial for
these challenges. The two disciplines’ equipment
are multipurpose use resources, in Frac, well
intervention, well recovery, workovers, €tc...
Consequently, multipurpose equipment and
multiskilled personnel is the best strategy for a
flexible and resilient business for SMEs: It is known
as Building Capacity to build resilience and keep a
competitive advantage aspect over corporates.

CTD is an example

When we studied recessions and recoveries
closely, we noticed that CTD was one of the
techniques applied by few Operators to extract their
brown proven reserves reducing risks of dry holes,
or challenging reserves such as HP, sensitive or
highly sour reservoirs. Well intervention, Reservoir
Characterization and Drilling Integration through
CTUBD (CT Underbalanced Drilling) will give the
business model more resilience and flexibility by
the versatility of the equipment used (adapted Coil
unit, adapted Testing package for UBD). Multiskilled
manpower is also another advantage, as a company
layoff will be reduced and CSR will be cherished by
governments and communities.

This technique is going through same challenges
Frac went through during the 90s and start of
2000. When US decided to use the study of some
engineers to develop shale, Frac activity boomed.
CoilDRILLING is expecting the same trend for CTD.
Investors and SMEs would be leading the path for
CTD to become affordable for all similarly
to Frac in 2013.

Benefits of CTD

It is now when industry most need CTD, for its
safe operations, reservoir preservation, profitability
for both operator and service company, and mainly
availability. During pick up activity in 2016, rigs
availability was a challenge. Operators in the Middle
East introduced the concept of Pre-set wells: these
candidates were drilled by existing conventional rigs
in the region. Once drilled and completed the well
to the top of reservoir, a CTUBD rig package was
mobilized to continue drilling while conventional
rig moved to the next well pad.

CTD was always perceived expensive by most of
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HAa3HA4YEeHU s, 6yPEHNE KOTOPBIX IPOU3BOINIIOCH

C IIOMOMIBIO CTAHIAPTHBIX OYPOBBIX YCTAHOBOK,
UMEIOINXCS B pETUOHE PaboT. [Toce 6ypeHus
CKBa>KHUHBI /IO KPOBJIU NPOAYKTUBHOIO IJIACTA

Y 3AKAHYUBAHMS HA CKBAXKUHY YCTAHABINUBAJICS
KOMIIJIEKC OOOPYAOBAHUS JJI IPOJOJIKEHUSA
OypeHus Ha JEIPECCUU HA KonTioouHre. [Ipu aTom
CTaHAAPTHAsA OYPOBAsl YCTAHOBKA NIEPE/IBUTAIACH
Ha CIEYIOIMNM KYCT.

Kak npaBuiio, 60JbIIMHCTBO JOOBIBAIOIINX
KOMITAHUU CYUTAIOT, YTO OypEHHE HA KONTIOONHTE
SAIBJIAETCA JOPOroCToALEH onepanuent. [Toaromy
B OOJIBIIMHCTBE KOMIAHUNM OO6y4YE€HUE IEPCOHAIIA
OYPEHHUIO Ha KONTIOOUHTIE HE TPOUZBOIAUTCS. DTO
XAPAKTEPHO U JJISI CEPBUCHBIX KOMIIAHUUN. 17151
onpezeneHus 3PPEKTUBHOCTU IPUMEHEHHU A
OypeHUs Ha KOJITIOOMHI€ HEOOXOJUMO CPABHUTh
CEAYIONUINE TTOKA3ATEIH:

— CTOUMOCTB PaOOTHI;

— JJINTENBHOCTD PAOOTHI,

— 3KCILIYaTALHIO 6yPOBON YCTAHOBKH;
— CTOUMOCTB IPOXO/IKH;

— IeOUT CKBAKUHBI ITOCJIE 6y PEHUS.

Ha pucyHnke 8 npeacTaBieHO CPABHEHUE
TEXHOJIOTUH CTAHAPTHOI'O 6ypeHUs U OypeHUA
HAa JIENIPECCHUU HA KOJITIOOMHTE. CDaBHEHNE
BBITIOJTHEHO JTOOBIBAIOMICH KOMITAHUEH IIOCJIE
BHEJIPEHUA OYPEHUA HA KONTIOOUHIE B PAMKAX
o61me TPOrpaMMbl 6y peHU 41 Pa3PabOTKH
HOBBIX U 3PEJIBIX MECTOPOXACHUN. ©

operators by just comparing the day rates. Due to

that most of them don’t develop the skills of CTD

among their employees. The same issue goes for the

service companies. The best way to evaluate CTD if

it’s an efficient solution is to compare:

- Well costs

- Well duration

- Rig utilization

- $/ft

- Post Drilling production

Below is the scaled comparison performed by an
operator to compare conventional vs CTUBD
operations after introducing the CTD concept as
part of the overall drilling program to develop
new and mature fields. ©

Comventional ws CTUBD Re-entries Paerformanos

Pucynok 8 — Cpaenenue agpgpexmuenocmu
cmanoapmuozo oypenua u oypenus na
denpeccuu Ha KOAMIOOUHze

Figure 8 — Conventional vs CTUBD
Re-entries Performance

https://www.coildrillingconsultancy.com
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TEXHOJIOI'MU

KOJITIOOHMHTOBOE OypEeHHE OOKOBBIX
OTBETBJ/ICHHUH C IPUMEHEHHUEM CUCTEMBI
HAIIPABJIECHHOI'O OypEeHHU

Drilling Lateral Channels Using Coiled

Tubing Directional Drilling System

Hpex AIBIJITAPEEB, 3aMeCcTHTE/Ib HAYAJIbHHKA — ITTABHBIH HHKeHep O00 TarpaC-PemCepBHC> IPEANIPHATHE
«AKTIOOHHCKPeMCepBHC»; Cepreit ATPYIIKEBHU Y, 1yIaBHBIF KOHCTPYKTOP — IIEPBBIK 3aMECTHTEIb JHPEKTOPA,
C3AO0 <HoBuHKa», I'pynimia ®HU]L

Irek ADYLGAREEYV, Deputy Chief — Chief Engineer at "Tagras-RemServis" LLC, branch "AktyubinskRemServis";
Sergei ATRUSHKEVICH, Chief Designer - First Deputy Director at CJSC Novinka, FID group

IIpesenmaruus Ovina npeocmaesniera 6 npozpamme 21-it MexcoyHapooHoti HayuHo-
npaxmuyeckoll Kongeperuu <Konmoournzossie mexrnonozuu, I'PI1L 61ympuckeaxcurtbie
pabomubl» (26-27 noaops 2020 200a, Mockea).

The presentation was part of the program of the 21° International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well ntervention Conference (November 26-27,
2020, Moscow, Russic).

B npe3eHTaunn paCCMaTPUBAETCA TEXHOTOTNA 6ypeH|/|ﬂ OOKOBbIX FTOPU30HTaJTbHbIX OTBETBJIEHUI MaJIoro OVaMeTpa C TOYKN 3peHnd
M3Bre4eHnA TPyOHOM3BIeKaeMblX 3aracoB M3 HeOAHOPOLHbIX MSIOTHbIX KONIEKTOPOB.

B 03By4eHHOM Ha 20-11 MexxayHapoOHOM Hay4HO-MPaKTUYeCKom KoHbepeHUMM «KonTiobrHrosble TexHonorum, NP,
BHYTPUCKBaXMHHble padoTbl» (2019 ron) coBMecTHoM aoknage Mipeka Aapinrapeesa 1 Dayapaa AbycanvmoBa Obinn ocBeLLeHbI
TEXHOMOrYeckme peLleHIs, NCNonb30BaHHbIE B KOMMaHWUM «TaTHedTb», NpobnemMbl, 0GHapy>KMBLUMECS NPV BHELPEHWN TEXHONOTUM,
a Takxke pesyrsTaTbl IPUMEHeHNs LaHHON TeXHOMOMM 1 TOHKM TeXHOMorMYeckoro pocta. (OnybnvkosaHo B «BK» N2 71, ¢. 20-23).

The presentation describes the technology for drilling small-diameter horizontal lateral channels for producing hard-to-recover reserves
from heterogeneous tight reservoirs.

The joint report delivered by Irek Adylgareev and Eduard Abusalimov at the 20% International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference (2019) highlighted the technological solutions used in Tatneft, challenges faced
during implementation, results of the application of this technology and points of technological growth. (Published in "CTT" Ne 71,
p.20-23).

000 «TarpaC-PemCepBuc»
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KOJITIOOHHTIOBOE OypeHHE OOKOBBIX
OTBETBJICHUH C IPHMEHEHHUEM
CHCTE€MBI HAIIPABJICHHOT'O OypEeHU A

Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

B nocnenHme rogbl 00w Bektop paspabotkm B MAO «TaTHedTb» CMELLAETCS B CTOPOHY MECTOPOXKAEHNI, CIIOXKEHHBIX KAPOOHATHLIMM
NOPOAAMM, OTHOCALLIMMMCS K KaTeropmm TPYAHOM3BIEKAEMbIX C OOLLEN Lonelt HEBOBNEYEHHbBIX 3anacoB 57 %. TekyLLue Temnbl 0TOOpPa 3anacos
He No3BONAOT 3PMEKTUBHO BbIpabaTbIBaTh BECh PECYPCHBIN NOTeHLIMaN KapOOHATOB HUXKHETO 1 CpefHero kapboHa — obLLan AoNs U3BNeYEHHbIX
3anacos cocrasnser 21%.

Mpouecc pa3paboTki AaHHbIX NIACTOB OCNIOXHAETC HANIMYMEM eCTECTBEHHbIX TPELLMH, NPOCTUPAIOLLMXCS B BEPTUKANIBHOM HanpasneHum,
oTCyTCTBMEM 3hDeKTUBHOM cucTeMbl MM, 1 6AM3KNM PacnonoXeHneM BOAOHACHILLEHHbIX NIACTOB, YTO B COBOKYMHOCTM YBENUYMBAET
PUCKM NPOPbIBa NNACTOBOW BOfibl, 0COBEHHO NPY NPUMEHEHMIN METOLI0B CTUMYNALMN NnacTa. Creayet OTMETUTb, HTO AN BalwKMpKoro
1 TYPHENCKOTro SIPYCOB XapakTepHO HM3Koe nnacroBoe gasneHue (8 cpegHeM 50—-30% oT HavanbHoro). MepedmcneHHble dakTopsl
OKa3blBaIOT HEraTUBHOE BAMSAHME Ha KO3IMMULIMEHT U3BNIEYEHMS YINIEBOAOPOLOB 1 Ha MPOAYKTUBHOCTb CKBAXMH.

In recent years, the main focus in TATNEFT PJSC has shifted towards the fields with carbonate reservoirs with the total share of hard-to recover
reserves amounting to 57%. The current production rate does not allow to effectively develop the entire resource potential of Lower and Mid-
dle Carboniferous carbonates — the total share of recovered reserves is 21%.

The development of these reservoirs is complicated by the presence of natural fractures running vertically, the lack of an effective water injec-
tion system and the proximity of water-saturated formations. These factors increase the risk of water breakthrough, especially when reservoir
stimulation techniques are used. It should be noted that the Bashkirian and Tournaisian stages are characterized by low reservoir pressure (on
average 50-30% of the initial pressure). The above-mentioned factors have a negative impact on the hydrocarbon recovery factor and well
productivity.

COOTHOLWEHWE PACNPEOENEHWA SANACOE U MX BEIPABOTKW
B SABUCUMOCTUOT TUNA KONNEKTOPA
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KOJITIOOHHTIOBOE OypeHHE OOKOBBIX
OTBETBJICHUH C IPHMEHEHHUEM
CHCTE€MBI HAIIPABJICHHOT'O OypEeHU A

Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

[ins pelueHns 3a0a4m MHTEHCUUKALAM NPUTOKA HEDTH B 3TVIX YCIIOBUSX LUMPOKOMACLLTAbHOE NMPUMEHEHIE NOMNYHMIN NPOCTble
COMNSHO-KMCIOTHbIE 00PaboTKK, a B lanbHenLLIEM 1 Donee CIOXHbIe CENeKTUBHbIE TEXHONOTMM. BaxXKHO NoaYepKHYTb, HTO
3HauUTENbHas [oNs KapOOHATHBIX 0OBEKTOB Pa3paboTKIM IKCMITYaTUPYETCS C MPUMEHEHUEM CKBAXKMH C OTKPbITEIM FOPU30HTANIbHBIM
OKOH4YaHWMeM, B KOTOPbIX MHOTOKPATHbIE KNCIOTHbIE O6pa6OTKI/I CO BpeMeHeM He NMPUHOCAT SKOHOMUNHECKU 0DOCHOBAHHbIX
PE3YIETaTOB M MMEIOT HEAOCTATOHHYIO MPOAOMKMTENBHOCTL 3ddekTa (oKono 3—5 MecsLes).

Simple hydrochloric acid treatments and later more complex selective technologies have been widely used to solve the challenge of oil
inflow stimulation in these conditions. It is important to underline that a significant proportion of carbonate reservoirs are developed
with open-hole horizontal completion, where repeated acid treatments fail to provide economically viable results over time and have
insufficient effect duration (about 3—5 months).

QCHOBHBIE TEXHONOMM4YECKME BeIZ0OBR! CTOALWWE NPK NPOBEAEHWK WOH

- HU3KOE NNacToBoe dasneHne, Juxasnna pafoms crBamuHsl 33 2006-2019r.
OTCYTCTEME CHCTEMBI I1I'I,El

1-an CHO -an CHO 3-an CKO
= BBICOKaA KpaTHOCTE paHes

BeiNOAHeHHbIX OMN3, cHUMEeHKe
pEe3yNETaTUBHOCTH

- HEOAHOPOAHOCTE BO3ASNCTEMA
Ha NAacTel

- HEpaBHOMERHARA EhIPE'E'DTHH 3anacoe

ALK A O 0 I 0 CHACS |

- npuMmeHeHHe MeToOoB
WHTEHCUOMKALMM, He obecneynBaloWmX

NPMHUMNWANBEHOE U3MEHEHHME 30HEI ﬁr f f f Jﬁ;ﬁﬁ‘;@}j f @ggﬁﬁwﬁ ,ﬁa
BoipaboTku sanacos

—— [T ey, Teeciny  —— flefrt mogm, ueeay

52 Ne 1 (075) Mapr/March 2021



Tarrpac

HedTecepBUCHBINA
XongauwHr

000 «TarpaC-PemCepBuc»

%)
=
©)
)
=
)
Z.
am
Q
2
I

KOJITIOOHHTIOBOE OypeHHE OOKOBBIX
OTBETBJICHUH C IPHMEHEHHUEM
CHCTE€MBI HAIIPABJICHHOT'O OypEeHU A

Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

B koMnaHnm «TaTHedTb» coBMecTHO ¢ C3AO «HoBMHKa» OblN peann3oBaH NpoekT OypeHus BOKOBbLIX KaHaNOB Manoro AMaMeTpa
C nocneayoLen AMHaMUYeCKON CTUMYNSALUMEN.

B npouecce TeCTMPOBaHMA Pa3NYHbIX TEXHUHECKMX MPUEMOB ONPoboBaHbI PasfinyHble NPUEMbI CO3AAHNS KaHAMOB: OT CO3AaHNS
HECKOMbKMX KaHanoB Hebonbluon AnnHbl (30-50 M) [0 eAnHMYHBIX KaHaoB AnvHor 100 M. Hamnydiume pesynbraTbl nokasan
MeToZ, CO3haHus Bornee NPoTsXXeHHbIX KaHanoB AnmHour okono 100 M — npupocT aebwuta coctasmn +195%.

Tatneft in cooperation with Novinka CJSC implemented a project for drilling small diameter lateral channels followed by dynamic
stimulation.

Various techniques were tested with different approaches to channel creation: from creation of several channels of small length

(30-50 m) to single channels of 100 m length. The method of creating longer channels of about 100 m in length demonstrated
the best results — the flow rate increase was +195%.

ENWAHWE ANWHLI NPOBYPEHHLIX KAHANCBHA AEEUT

Npkpoct gebsra wedTh 0T CYMMapHoR 40N Npupoct gefura wedT or gimHs
npoby pesyey kananos (2-x w Gonee) LETELE]
S ®
3 ]
£
£
H 2
i
-
g
=
£ £

Lo 50m 50=70m TO0=100 m

V NpupocT gebuTa HedTi YBEAMYMBAETCA NPONOPUWOHANBHO AAWHE KaHaNa — He KOAWYECTBY
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KOJITIOOHHTIOBOE OypeHHE OOKOBBIX
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Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

BaxkHOE 3Ha4eHMe C TOYKM 3peHNst Pe3yNETaTMBHOCTY MMEET NOSHOLEHHAs O4MCTKA KaHAMOB OT YacTUL, BbIOYPEHHOW Mopopb!.
[NpocTas 3akayka KMCIoTbl B KaHan NpUHOCKAa pe3ynbrat Ha 40% MeHblue Mo CPaBHEHMIO C MOMHOLEHHOW MMAPOMOHUTOPHOM Pe3KOK
Npw BbICOKOM [aBneHun B NpoOypeHHOM KaHane. [puy 3ToM ¢ yBenudeHneM yaenbHbix 00beMoB kncnoTel ¢ 0,04 M3 /m 1o 0,2 M3 /M
W rMyOUHbI BO3AENCTBUS «pe3aHneM» Nopofsl HabMoAaNCs 3Ha4UTENbHbIN NPUPOCT NPUTOKA HedT.

In terms of efficiency it is important to fully clean out the channels from the drilled rock particles. Simply pumping acid into the channel
yielded 40% less result as compared to robust jetting at high pressure in the drilled channel. At the same time, the increase of specific
volume of acid from 0,04 m3/m to 0,2 m3/m and jetting penetration depth has led to a significant growth of oil rate.

ENWAHME ONHHEI NPOBYPEHHLIX KAHANOBHA QEEMT

3aBRCHMOCTE NPHpoCTa AelnTa Hedis o7 pesnma JaBMCUMOCTE NpRpocTa AeiuTa nedTn oT YaBAsHDD
T/ POMOHHTERHOR DEXIoH, OOLEMA KHCNOTSE,
B Bea r/fia pesm

"L v peaxod

Npupaugsnne genr, %

Mpupawenne pedura, %

0,04 13/ 0.07-008m fm  0,1-0,17 M2 fm

CoBARGEHRS DEEHME MHAPOMOHHTODHOR padsm YoensHA pacxon KHCNOT Ha 1 M ¥aHana

V HabnioaeTcA TEHAEHUKMA YBenH4eHWA nebuTta Hed T Npu YBeNMYeHUW YaenbHbIX 00bemos
HMCAOTBI M COBNOAEHMW PEXMME THADOMOHHTOPHOW PE3HK
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KOJITIOOHHTIOBOE OypeHHE OOKOBBIX
OTBETBJICHUH C IPHMEHEHHUEM
CHCTE€MBI HAIIPABJICHHOT'O OypEeHU A

Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

BakHbIM (haKTOpOM SIBNSETCS OTKITOHEHE KaHana OT OCHOBHOIO CTBOMa. HebomMbLUIOM CyMMapHbI 0TX0A, 38005 HOBOTO KaHana
(0o 5 M) OaeT He3HaYNTENbHbIN pe3yssTaT Mo CPaBHEHWIO C KaHanamm, UMeoWMM OTXOL 5 M U Oonee. Pa3Huua B yBenM4eHumn
npupocTa febuta HedTM COCTaBNAET COOTBETCTBEHHO +95% 1 +180%. ST LM pPbl 3aPMKCMPOBaANN AN AaNbHENLIErO aHaNN3a.

Deviation of the channel from the main borehole is an important factor. The small cumulative deviation of the new channel
(upto 5 m) provides limited results as compared to channels with deviation of 5 m or more. The difference in incremental oil rate is
+95% and +180%, respectively. These values were recorded for further analysis.

ENWAHME YOANEHWA KAHANA OTOCHOBHOMOCTECQNA

- HabnwgaeTcA xapakTepHan 4
TEHAEHUMA yBenudeHmna gebuta oo
HedTH c oTAaNeHMeM KaHana e
OT OCHOBHOMO CTBONA 6

- NpegnaraeTca NPogoNHeHne
EypeHua KaHanoe

€ MaKCMMaNbHBIM OTXO40M

OT OCHOBHOTD CTBONA
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OTBETBJICHUH C IPHMEHEHHUEM
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Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

B pe3ynberate NpoBegeHHbIX pa60T Mbl Halllynanum onTtManbHYyto KOM6I/IHaLI,I/HO TEXHONOIrM4YeCKnx peLLIEHI/IPI npm 6ypeHV||/| DOOKOBbIX KaHasos,
onpenennnn NnoTeHUManbHble TOYKN POCTa.

B npoLiecce peanusaumnm npoekta 6bin nposeneH HUOKP no co3aaHmio Hay4HO-TEXHUHECKON NPOLYKLWW, NPOBELEH Psif, COBELLAHWN, L B
sHBape 2019 rofa Obin 3aKmiodeH [OroBOP Mo peanun3aLm OMbITHbIX PaboT NO CO34aHMIO KOMMOHOBKM MO ynpasnseMomy BypeHuio Ha MTHKT ¢
C3A0 «HoBWHKa».

As a result, the team discovered the optimal combination of technological solutions for drilling lateral channels and identified potential

points of growth.

During the project implementation, the team carried out research and development for the creation of scientific and technical products. A number
of meetings were held, and in January 2019, a contract was concluded with Novinka CJSC for pilot works on the development of coiled tubing
drilling assembly.

VTaK, 4To coboV NpefiCTaBNseT KOMNOHOBKA Afs HaMpaBneHHoro OypeHuns?

570 KOMMOHOBKA COeANHUTENBHAS, MOAYSb TENEMETPUN, YCTPOMCTBO MOBOPOTHOE, 0OPaTHbIV KnanaH, WapHUpP, HazeMHoe 0bopyaoBaHMe,
COEAMHUTENb, KIMH-OTKNOHUTENb, 3L 1 nopoaopa3spyLLatoLLmi 3neMeHT. HazeMHoe obopynosaHue: 6ok npremMa — nepefadv Hbopmaumm,
Gnok nuTaHms 1 MK.

So what is the assembly for directional drilling?

The assembly includes connector module, telemetry module, swivel, check valve, knuckle-joint, wellhead equipment, connector,
whipstock, positive displacement motor, bit. Wellhead equipment includes data receiving-transmitting unit, power supply unit and PC.

KOMNOHOBKA CUCTEMEI HANPABNEHHOMO BYPEHHA

hagyrn YerpaRong e Danare
| ||M||M||N""||m-

Ayl !mllllﬂl |"

- TexHWUecKkWe XaparTepucTHin oBopyYACBaHWA

Mapawers [ Gavenws

FlMaseTp RonnoHomm Sdum
Trinopasiesn npeiernensod MHET, 44,453 4 wrm 38, 12¢3,1
Tun sanacosanmono 8 THKT cafenn ORI

KomnoHogka 4NA HANPABNeHHOM SypeHnn | (et}

*  KOMNOHOBEA COBQHHHTENBHAR [rcpeTHocTs YeTpORcTES NoBOPaTHIND, * 0

. W";wmwm faia G2 B3] 1 gonoTa 2900

*  YCTPOWCTEO NOBOPOTHOE

. KnanaHoBpaTHL Pacxn squocTi SEpes KoMNOsonRy, Ninme 100-200

«  wapHwp Tnopasssp nenonbayemss HKT no FOCT 633-80 1020114y

+  oSopyaceaHis HaIsMHoS ¥ran kminss-oTenowmens, 5

*  CORQMHMTENG MBKGIATEHOE YEUMA HA CRATIS, TOMH 2

»  KAMH-OTRAOHWTERD MBRCHMANEHOE VEIMNSE HE PACTRSSHIN, TOHH 5
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Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

CoeanHuUTeNnbHas KOMMNOHOBKA BKITlOYaeT B cebs y3en 3agenku Feoq)l/BI/NQCKOFO kabens, 6bICI'pOpa3'bEMHOE coeiHeHNe 1
Pa3beanNHNTENDb MeXaHN4YeCKnI.

MO}J,yﬂb TenemMeTpumn obecrieynBaet M3MepeHMe NapamMeTpoB 3e€HUTHOIO 1 a3 MYTalbHOIO NONoXXeHAa KOMIMNOHOBKK, a Takxe yrna
YCTaHOBKW OTKJTOHUTENA B3A. MO,EI,yJ'Ib MOCTPOEH Ha OCHOBEe TBEPAOTESIbHbIX MMPOCKONOB 1 MOXET MNPOBOANTb OPNEHTPOBaHKME
HenocpencrBeEHHO BHYTPA O6C6,£I,HbIX KOJTOHH 1 NMPW 3TOM BblOEPXNBAET BbICOKME BVI6paLI,VIOHHbIe Harpysku.

YCTpOMCTBO NOBOPOTHOE 00ECNeyMBaET AMCKPETHBIN MOBOPOT BbIXOLHOM CEKLIMM C yCTaHOBNEHHbIM B3] BOKpyr cBOe ocu npu
LOCTVXKEHNM 33[laHHbIX NapaMeTpoB pacxofa (HaBneHus) OypoBom XULKOCTU.

LWapHup npeaHasHaveH ans obecnedeHs NPOXOXKAeHNs BHYTPUCKBAXKMHHOM KOMMOHOBKM Mo NpobypeHHOMY yHacTky CTBofa
CKBaXMHbI.

The connector module includes a tool for logging cable installation, a quick-connect joint and a mechanical disconnector.

The telemetry module provides measurement of the zenith and azimuth position of the assembly, as well as the installation angle of the
PDM deflector. The module is based on solid-state gyroscopes. This module provides orientation directly inside the casing and withstands
high vibration loads.

The swivel provides discrete rotation of the outlet section with the installed PDM around its axis when the preset parameters of drilling
fluid flow rate (pressure) are achieved.

The knuckle-joint is designed to allow the downhole assembly to pass through the drilled section of the wellbore.

COCTAE CKBAMWHHOW KOMNOHOBKW

KomnoHOBKE CoBAWHWTENLHAR BXTOYasT:

+ WIGN IS8 rechHaweckoro katena;
e e = s + EcTpopameuHORCOBIMBINS:

* PATLEAHHHTENE MEXAHIYECKMA.

Moayns TENEMeTPHA oSecneunsnsT HaMepaHie:
RAPAMETPOR 3I8HUTHOMD M A3MMYTANEHCTS NONOHEHIA
EOMNOHOBKW, B TAKKKE YTNBE YCTaHOBKM oTEnoHuTens B3,
Mogynes NOCTPOSH HA OCHOBS TEERAOTENEHE

L —] |

TEHHEETS MMkIUHOLATES. PR3 noseHary 205 MHPOCHINGE M MONET NPOBOAHTE OPHEHTUDOBEHNE
noammyTy 23 HENOCPAACTEEHNO BHyTRM 0BCaHB KONOHH M NPH 3T0M
YPON CTHI0MKM CTRNONMTRAY 11 BHIGEPKMBRET BLICCHAR BHEDALIMOHHLIS HBTPY I,

YCTPORCTEO NOBOPOTHOE oS 8CNEuMBAST ANCKDETHLM
NOBOPOT BEIXCOAHON CEELWM C yCTaHoRNEHHEM B3
BOKPYr CEBCEH OCH NPH AOCTHHEHHIN 3A0AHHBIX
napaMeTpoR pacxana (fasneHua) Sypoeol mugrocmi.

_ LapHHP -NpeaHaIHE4SH ANA OSCMHEYE HIR NPOXOKIHHA BHY TRHCKBEFMHHEA
ROMNOHOBIMA N0 NPOSYPEHHOMY YYBCTEY CTEONE CHBEMHEL
COEOWHUTENE MYHOYHBIA
MpegsassaueH ANAKSCTHON KPeNNeHHA KoMRoHoBEH K kanToSuHroso ik TpyBe. Coagunenie ¢ THKT
“ NPOHIBGEATCA NG @8 BHYTREHHEMY QHAMETRY MyTeM BLL08BNWBBHIA TYHOE.
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KOJITIOOHHTIOBOE OypeHHE OOKOBBIX
OTBETBJICHUH C IPHMEHEHHUEM
CHCTE€MBI HAIIPABJICHHOT'O OypEeHU A

Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

ObecneveHne NUTaHMeM v nepefaqa AaHHbIX OT AATYMKOB BHYTPUCKBAXKUHHOM KOMMOHOBKM Ha MOBEPXHOCTb MPOM3BOAMTCA MO Kabenio,
HaXOASALLEMYCst BHYTPW rMOKOM HaCOCHO-KOMMPECCOPHOM TPyODbI.

The power supply and data transfer from downhole sensors to the surface is carried out through the cable inside the coiled tubing.

HAZEMHOE OBOPYQOBAHMEC KOMNNEKTOMNPOrPAMMHOMO OEECNEYEHMA

PYHKLNH:

» CHOp AAHHDIX, XPAHSHHE M BHIYANMIaLMA
* MocTpoeHUe NPORKTHOM W haxTH4ecKoR
TP2&KTOpI

« ¥npagnexue TpaeKTOpHe R Sy paHHA

* KanuBposra A8 TUHKOB CHETEMbI

OEecneys e MMTAHNEM W NEPSA84E JAHHLIX OT SATYWKD B BHYTPHCKBERMHHON KOMNOHOBIA HE NOBEPXHOCTE
RPOHIBOAMTEA NO KaGeno, HaxoaaUeMyea BHYTPH konToBuHroach TpyBea,
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Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

MY NPUMEHEHMN JAHHOW KOMIMOHOBKM Mbl OXMAAEM MOMYyHnTb Habop KprBM3HbI B 19 rpadycos Ha 10 M 1 pagmyc byperus 30,45 m.

With this assembly it is expected to achieve an angle buildup of 19 degrees over 10 m and a drilling radius of 30.45 m.

OHHAAEMBIE PESYNBTATEI MO MHTEHCHEHOCTH HABOPA KPHMEBHIHEI

B3aw paonoto '

Mpw nposegeHEY paSoT ¢ NPeSCTARNEHHEI KOMNSKTOM
ofopya0eaHna HCNONBIYETCA BHHTOROW 3a50R M ABKraTans
anametpom 54 (55) MM € OTENOHHTENEM W JONOTA JHAMETPOM
GE-G8 mm

Mps venonsacsaswn B30 0O-55 ¢ yrnoM HcrpianeHna
FPUBOID NepascaHiEa 3° W fonoToM auameTpoM 86 M
MBKCHMBNLHEA PACYETHERA MHTEHCHBHOCTE HaBopa
KPWEN3HE! MOWET cocTasTs 18,82 *10 M, yro
COOTRETCTRYET pagnycy Sypesua 30,45 m

Mpw HecBxoauMocTH GYpEHIA NPRMONMHEAHEN YYACTHOB
nocne Hafopa KpHBNIHE ¢ BONBOR HHTEHCHBHOCTLID
PEROMEHAYETCA NpoNIBECTH 3ameny B3, yoTakoens

ABWrATENS G MHHAMANBHIM YINoM
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Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

MocnenoBatenbHOCTb PabOT BbIMAAMUT CledytoLLMM 00pasoM:

— Ha TexHonornmyeckmx HKT cnyckaeTca 1 OpreHTUPYETCS KIMH-OTKIIOHUTESTb;

— Ha MHKT crnyckaeTcs KOMMOHOBKA M OPUEHTUPYETCA OTKIIOHUTENb B3/ Mo yray yCTaHOBKW KIIMHA-OTKIIOHUTENS;
— [anee NpoBOAUTCS BypeHme GOKOBOMO OTBETBNEHNS.

The sequence of operation is as follows:

— the whipstock is run and oriented on the tubing;

—the assembly is run on coiled tubing and the PDM deflector is oriented according to the whipstock angle;
— then drilling of the lateral channel is performed.

ATANLI NPOBEOQEHWA PABOT. BAPMAHT 1

HasHaueHne - Gypexne SORoBmX CTEOMNOE Ha HeOBCANE HHbIX YHACTHAX CEBANHH C MCNCNBI0aaHHE M KonToGuMA.

o) = l ! [.
]

- 4 WW

A

N

X N

MNopROooxknposegeHnA paGoT:
1. Coyckn OpHeHTHPOBAHKE KNHHE-0TKNOHNTENA HA TexHonoMMeckx HKT.

2. CnyckoMnoHoBEM ¥ OPHEHTHPOBEHIE OTENOHWTENA B3 no yrny yCTEHOBKH KNUHE-OTKNOHWTENA,
3. bBypexueGorosor oTEOAA.

PafoTel MOryT BRINONHATECA KAK B BEPTHRANBHEX, TAKH B MOPHIOHTANBHEN NWE0 HARNOHHO-HANPAENSHHED CHEAWMHAX.
FiNA OpHEHTBLM KTHHS HENONLIY STCH TENECHETEME C 318 KTPCMBTHUTHEIM KEHBNCM CERIH.
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KOJITIOOHHTIOBOE OypeHHE OOKOBBIX
OTBETBJICHUH C IPHMEHEHHUEM
CHCTE€MBI HAIIPABJICHHOT'O OypEeHU A

Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

MpenmyLLectBa OypeHns Ha THKT.
Benefits of drilling with coiled tubing.

NMPEMMYLWWECTBABYPEHWA C UCNONB30OBAHWUEM MHKT

OTCYTCTBME COEHHHEHH“, KOpPOTKOE BpeMA NPpoEeAeHWA CNYCKO-NoAgkeMHBIX pa601; SbICTphlﬁ MOHTaH W AeMOHTaH

*  BO3MOMHOCTb HEMNPEPBIBHON LMPKYNALMKU BO BPEMA CMNYCKO-NoABEMHbIX paboT
BO3MOMKHOCTL BYpPeHMA CKBaXKMH Ha ASMPecCcyn M PENPeccum

+  BbICOKasA MHTEHCUBHOCTb Habopa kpuBKM3HbI— o 19 rpagycoBra 10m

+  maneit gnametp MHKT v KHEK naeansHo noaxoaut ANA NOBTOPHOrO BXoAa B ckeaduHy Yepes HKT u npopeskn BOKOBBIX OKOH
B oBcaaHbIX KONOHHaX

*  BO3MOXHOCTb YMEHbLUEHUA y4acTka NpoBeAeHUA OnepaLyii, MeHbLUe 3aTpaT Ha NoAroToeKy pabovelt nnowaakm

+  COKpalleHWe cocTaBa Dpuraf, CHUMEHWE PUCKOB, CBA3AHHBIX C OXPaHoi Tpyda, NPOMBILEHHON Ge30MacHOCTBI0 U OXpaHoit
OKpYy:KatoLlei cpeapl

*  3aMKHYTBIA paBodnil LMK, CHUKEHWE BO3ASNCTENA Ha OKPYHa oL Yo cpeay
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Drilling Lateral Channels Using Coiled
Tubing Directional Drilling System

[anbHenLen To4KOM pocTa TEXHONOMMM SBIISETCH KONTIOONHIOBOE OypeHe OOKOBOTO OTBETBIEHMS 13 0OCaXKEHHbIX
3KCNyaTaLMOHHON KONOHHOM CKBaXWH (Haf, 3TM paboTaem cervac) 1 BO3MOXHOCTb OypeHus 13 BePTUKANbHbIX CKBAXKMH C
pagmycom bypeHus meHee 20 M.

Further growth point for this technology is coiled tubing drilling of lateral channels in cased hole wells (currently work in progress)
and ability to drill channels from vertical wells with drilling radius less than 20 m.

TOYKA POCTA TEXHONOMNMU CHE-54

BypeHue GoKOBLIX OTBETENEHWA W3 0BCaMEHHON CRBAMKWHBI
BypeHHe N3 BEPTHKaNBHLIX CKBaXWH C paguycom BypeHna meHee 20m
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MMapaenuyeckMia paspele Nnacra
Hydraulic fracturing

Yenyru ¢ yetaHoekamu F’HKT
Coiled tubing services

OcBoeHUe CKBaXXKWH a30ToOM
Well gaslifting

3aKaH4YMBaHWe CKBaXXuH
Well completion

MakepHbIA cepBUC
Packer service

NosunbHbie paboTbi
Fishing operations

Cynepeanzunndr npu TKPC, ocBoeHuM,
PO w rHKT

Workover, CT & fracturing supervising

- nakepHoe obopyaosaHue

- obopyaosanwme gna MHKT

- obopyposanue gna MIPI

* ppezepHbIi MHCTPYMEHT

* yCTbeBOe W CKBaXKMHHoe obopypnosaHue

ﬁﬁ;- packer-tools.ru, contactf@dpacker-tools.ru
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Completion &
Production Solutions

Fidmash | N®

OTBevyas Ha HOBbIE BbI30BbI

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

MK40T nonHOCTbIO COOTBETCTBYET OCHOBHbIM MUPOBbIM TPEHAaM Pa3BUTUSA KONTIOOMHIOBbIX TEXHONOTMN.
3Ta ycTaHOBKa - NpeAcTaBUTeNb HOBOTO Kilacca KONTIOOMHroBoro o60pyaoBaHus, CyLLeCTBEHHO
pacwupsiowLero Habop ¥ NapamMeTpbl TEXHOOrMYECKNX onepauu. OHa cnoco6Ha He ToMbKO BbIMOJHATh
NpaKkTMYecku Bce BUAbl paboT No KanuTanbHOMY PEMOHTY CKBaXXVH, HO U Gnarogapsi MOLLHOMY MH)XEKTOopY,
yBenuyeHHOMY 00beMy y3/1a HAMOTKM, UCMNONb30BaHMIO rMOKor TpyObl 6onbLUOro ArameTpa —
006Cy>KMBaTb CKBAXXUHbI 3HAYUTENbHbIX MYGUH C aHOMaNbHO BbICOKUM MJ1aCTOBbIM AaBNIEHNEM,
Mcnonb3oBaTbCsA NPU HanpaBrneHHOM OypeHun, NP, nccnepoBaTenbckux paboTax Ha CkBaXKUHAX BCeX
TUNOB, B TOM YMC/le B rOPU3OHTaNIbHbIX y4acTKaxX.

MHHOBaUMOHHBbIN An3anH ycTaHoBkM MK40T no3BonsieT pa3mecTUTb Ha OAHOM MOJIHOMPUBOAHOM LLUACCU
IVECO-AMT 10x10 komnnekT 060pyaoBaHus € y31O0M HAMOTKW eMKOCTbio 7500 m FHKT ¢ 44,45 mm, 5400 m
'HKT 2 50,8 mm, 2800 m N'HKT ¢ 60,3 MM, MH)XXeKTOPOM C TAroBbiM ycunuem 45 T n MNBO ¢ ycnoBHbIM
npoxogom 100 mm.

KoHcTpykTopbl yctaHoBKM MK40T noctapanucb yuyectb BC€ OCHOBHbIE
TpeboBaHus 3aKa34mkoB. KonTiobuHroByio ycraHoBKY MK40T oTnnyaer:

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

MOSIHONMPUBOAHOM LLUACCU € KNUPEHCOM 435 Mm;

— HafeXHOCTb — NPOBepPeHHbIN BpeMeHeM AU3aiiH rMAPOCTaHLLUM N OCHOBHbIX y3/10B obecneyunT
6e30TKasHylo paboTy HeE3aBUCMMO OT YCITIOBUI OKPY>KaloLLelr cpefbl; B TOM Ynciie NPy HU3KNX
TemnepaTtypax -40 °C, c BO3MOXXHOCTbIO XpaHeHus Jo -50 °C;

— MpOCTOpHas TeNo- U LWyMOM3oNupoBaHHas kabrHa oneparopa. [ins yBenmyeHUsi 3proHoMuKkun pabor
KabnHa N3rotaBNMBaeTCcs C HAKNIOHHbIM CTeKNOM. [laHHOe peLueHVe No3BoJsieT, HAXOASCh B Kpecie
orneparopa, OgHOBpPEeMeHHO CIeAUTb 3a UHXXEKTOPOM, Yy311I0M HAMOTKMU, Npubopamu;

— 3ProHOMMWYHbIV NYNbT yNPaBneHus C 3NeKTPOHHOMN cMcTemMom c6opa AaHHbIX COOCTBEHHOW pa3paboTku
C3A0 «OUAMALL», peann3oBaHHOW Ha MPOMbILLIEHHbIX KOMIMbIOTEPAX C CEHCOPHbIMU dKpaHaMy;

- nopknto4yeHue K cepBucy «dupgmaii-OHnamH».

220033, benapycb, MuHck, yn. Pbibanko, 26

Ten.: +375 17 298 24 17, pakc: +375 17 368 30 26
E-mail: fidmashsales@nov.com, www.fidmashnov.by,
www.fidmashnov.ru, www.fidmashnov.kz
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LinchpoBas TpanchopmaLma: KaK NOHUMATb
3TOT MOAHbIN TEPMMNH U KAKOBO NONOXEHHE
Aen B HechTerasoBou oTpacnu

Digital Transformation; Understanding
the Buzzword and the Current State

in the Oil & Gas Industry

ToasuH Yunauoepe HBA®OP, KOOPAHHATOP IO BHYTPHUCKBAKHHHBIM padoTtaMm, <and Mapun Cepsuces» (GMS);
AGy-Jabu, O0bpeguHEHHBbIE Apabckue DMuparsl (OAD), cTeneHs 6aKaaaBpa (XHMHYIECKAA TEXHOJIOT ) M KAHIH/IATA HAYK

(IIPOEKTHPOBAHHUE TPYOOIPOBOLOB)

Godwin Chidiebere NWAFOR, Well Services Coordinator; Gulf Marine Services (GMS), Abu Dhabi, United Arab Emirates (UAE);
Higher National Diploma (HND) - Bachelor’s Degree Equivalent (Chemical Engineering) & Post Graduate Diploma

(Piping Design Engineering)

B HacTosLjee Bpems [oasumH Yuambepe Heagpop pabotaet

B KoMriaHum «lang Mapur Cepsrices» (GMS) B Aby-[labu,
ObveamHeHHble Apabckue Smyparsl, B Ka4ecTBe KoopamHaropa no
BHYTPUCKBaXXHHbIM pabotam. OH — OCHOBHOE CBSI3yIoLLee 3BEHO
mexzay GMS, 3akaszuvkom v cybrnoapsa9vKamm Ha CaMonoabeMHbIX
bapxax o sobbIM onepaLoHHbIM Vv JOrOBOPHBIM BOMPOCaM,
obecrneqnBaeT ka4ecTBEHHOE 1 3¢heheKTBHOE BbIMOSIHEHME paboT
110 MAaHVUPOBAHUIO, BLIMOTTHEHUIO M OLieHKE BHYTPUCKBAaXKMHHbIX
paboT (CTponTenbCTBO CKBaXUH, BHYTPUCKBAXMHHbIE PabOoTb!

u KPC) a1s 3aka34umkoB komraHmy GMS Ha brvixkHeMm BocToke.
PaHee [oaBVIH 3aHMar [JOIXKHOCTb MOIEBOro CyrepBav3epa
(koHcynbTaHTa no ycnyram MHKT v 3akayuku nog nasneHviem) v
MPenoCTaBns KOHCYILTAUMOHHbIE YTy /151 KOMAaHWM «H3LLH
Metponeym Cepsuces» (NPS) B CayoBckovi ApaBum B CIIEAYIOLINX
HarnpasJ/IeHVAX: oriepaLmm no 3akayqke rnos AaBaeHuem, KUCIOTHbIe
06pabotku Ha THKT, yripasneHue npoektamu, KoopamHaLms pabot
v nonesovi cynepBaviuHr. [epes atvum [oasuH 2 roga pabotan B
KayecTBe KOHCY/IbTaHTa B Hurepuy Ha paboTax o LiemeHTUpoBaHMIo
CKBaXVIH 11 3aKayke rof faBneHveM 47151 Pa3NNYHbIX KIMEeHTOB.
ParHee lonBuH npopabotan 6 net B kKoMmaHuu «LLimombepxe» B
Hurepy. CHavana Ha no3uLmy rnosieBoro creymanicra obecreymsan
CynepBavi3viHI 11 BbIMOJIHEHUE PaboT 10 LEeMEHTUPOBaHUIO CKBAXMH
Ha cyLue, Ha LIenbpOBbLIX 1 ryOOKOBOAHbIX MPOeKTax. 3arem

OH paboTas Ha No3uLMKM CepPBUCHOro KoopauHaropa B LieHTpe
MIaHNPOBAHUS BHYTPUCKBAXUHHbIX paboT B I. [1opT-Xapkopr,
Hurepus. B 06s13aHHOCTY BXOAMIIO YrpaBieHve akTvBamu,
yrpasJrieHue CKaAacKM XO35IMICTBOM, MO/IEBOE COMPOBOXAEHME
paboT Mo LeMEHTUPOBAHIIO CKBaXXMH.

[unnom o Bbicluem 0bpa3oBaHmv rocynapcTBeHHOro obpasua
(creneHb bakanaspa) Mo cneumanbHOCTU <XUMUYECKas TEXHOIOMs»
loasuH nony4nn B 2008 roay B VIHCTUTYTe MeHeKMeHTa 1
TexHonorvvi (IMT) B . SHyry, Hurepus. [unnom o nociesy308CkoM
06pa3oBaHMK 1o CrieUnanbHOCTV «IPOEKTPOBaHVe TPybOonpoBOAOB»
OH rony4nn B 2012 rogy B TexHONOrM4eckoM MHCTUTYTe B

wrare Maxapatutpa, ViHamsa. CteneHb Marvcrpa 4e/10B0ro
aAMVIHUCTPUPOBAHUS MO CreLnaTbHOCTV «yrpasieHe NpoeKkTamMm»
oH riony4nn B 2016 rogy B OTKpbITOM yHUBepcuTeTe BeHkarelsapa
B I iTaHarap, ViHaus. Takxe [04BVIH OKOHYMIT MPOrpammy
KOHCY/IbTAHTOB M0 YCTOMYMBOMY Pa3BUTUIO B YHuBepcuTeTe
Jxopaxmsg CaytepH (CLLIA) B 2016 rony.

[0nABVIH ABAETCA Y/IEHOM CIIEAYIOLLMX POMHECCUOHATbHBIX
COOBLUECTB: YrieH — AMEPUKAHCKIL MHCTUTYT MHXEHEPOB-XMMIMKOB,
3apervcTpUpPOBaHHBIN MHXEHeP B XUMNHECKOM TeXHOIO0MM

— CoBerT 1o yrpasneHuio nponssoacrsom Hrepim (COREN);

uneH — ObLUeCTBO MHxeHepos (SOE), BenkobputaHus, YieH —
MexayHapoaHas accoumaums uHxeHepoB (IAENG), [OHKOHT;
MPaKTUKYIOLLMY CIELMAanCT — YapTepHbIvi MHCTUTYT kadecTsa (CQl),
BenkobputaHus, MpogeccroHanbHbiv nHxeHep — ObLLEeCTBO
npogeccuoHanbHbIX MHXeHepos (SPENg), BenvkobputaHus,
meHemxkep npoekta (MPM®) — AMepukaHckas akanemus yrpasaeHus
npoektamu (AAPM® ), crieumanict — MexayHapoaHbIv MHCTUTYT
yrnpasreHus pyuckamu 1 besonacHocTsio (IIRSM), BenvkobputaHus.
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Godwin Chidiebere Nwafor cur-
rently works for Gulf Marine Services
(GMS), based in Abu Dhabi, United
Arab Emirates (UAE) as a Well Servic-
es Coordinator (WSC) where he is the
main link between GMS, client and
sub-contractors on board GMS’ jack-
up barges for all well services opera-
tional and contractual issues. He pro-
vides service delivery and operational
excellence in the planning, wellsite
execution and evaluation of well ser-
vices operations (well construction,
well intervention and workover) for
GMS’ Middle Eastern clients. Godwin
previously was an Oilfield Engineer-
ing Supervisor (Coiled Tubing & Pres-
sure Pumping Consultant) consulting for National Petroleum Services
(NPS) in Saudi Arabia in the areas of pressure pumping operations,
acid stimulation through coiled tubing, project management, service
coordination and wellsite supervision. Prior to this, he spent 2 years
as an Oilfield Consultant in Nigeria working on well cementing
operations and pressure pumping services for various clients. Initially,
Godwin spent 6 years with Schlumberger Plc. in Nigeria working
firstly as a Well Services Field Specialist providing wellsite supervision
and execution of well cementing operations and pumping services
on land, swamp, off-shore and deep-water rig installations, and later
on as an Operations Service Coordinator for the Well Services Opera-
tions Planning Center (OPC) based in Port Harcourt Nigeria providing
asset planning, inventory control, field and operations support for
Cementing Services in the Schlumberger NGA GeoMarket.

| e

Godwin earned a Higher National Diploma — HND (US Bachelor’s
Degree Equivalent) in Chemical Engineering from the Institute of
Management & Technology (IMT) Enugu, Nigeria in 2008, a Post
Graduate Diploma (PGDip) in Piping Design Engineering from the
Maharashtra Institute of Technology (MIT) Pune, India in 2012,
and an Executive MBA in Project Leadership & Management from
the Venkateshwara Open University Itanagar, India in 2016. He also
earned the Sustainability Advisor Certificate Program from Georgia
Southern University, USA in 2016.

Godwin is affiliated to the following professional organization, Mem-
ber — American Institute of Chemical Engineers (AIChE), Registered
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BBepeHue

I'lo gaHHBIM MEXAYHAPOAHOI'O SHEPIeTUIYECKOTO
are’HTCcTBa (MOA), AIU(MOPOBBIE TEXHOJIOTUH OKPYXKAIOT
HAC IOBCIONY, BJIUSIS HA TO, KAK MBI XKUBEM, PAOOTAEM,
MyTEMECTBYEM U UTpaeM. L{ugposusaijus nomozaem
NOBBLICUNMDL OE30NACHOCING, NPOU3BOOUMETIHOCHTb,
00CHLYIIHOCIb U YCIMOUMUBOCIID IHCP2eINUMECKUX CUCITeM
no ecemy mupy. Ho ona mardice co3oaem Hosule PUCKU 8
yacmu 6e30nacHoCiu U KOHPUOCHUUASILHOCINU, HADYULAS
pabony pulKos, npeonpusmuil u compyoHUKo8
(MDA, 2017 1).

ITo ganubIM KOMITaHUU Deloitte LLP, «cymecTByeT
MHOKECTBO BHEITHUX (PAKTOPOB, KOTOPBIE HAIIPAMYIO
BJIMAIOT HA IIOKA34TE/IN HE(PTETra30BOI OTPACIIH, BKJIIOYAs
BOJIATUJIBHOCTD PBIHKA, T€EOMOIMTUYECKHUE PUCKH,
OI'PAHUYEHHBIN PA3MEP KAIIUTAIA, SHEPIreTUYECKUI
EPEXOJ, BHYyTPEHHUE yIpO3bl U T. A» (Deloitte LLP,

16 HOs16pst 2017 1). Kpome TOro, HEJb3st UTHOPHPOBATD
m06aIbHYIO TaHgeMuio COVID-19 u ee BiusgHue HA
MHPOBYIO 9KOHOMHUKY, OTPAHUYEHHUS HA ITOE3/IKU U
norpeodneHue 3nepruu. Ludposas TpaHcHOpMaLIHS — ITO
CTPATETUYECKUI OTBET HA 3TU yIPO3bL. OHA NIPEATIONATAET
IIIYOOKYIO MHTETPALUIO TEXHOJIOT U, JIIOAEU U MOJIEJIEH
noBeAcHUA. OHAa ITO3BOJISIET OO6ECIEYUTD 60JIee
©6€30MaCHBIE ONEPALINH, (PUHAHCOBYIO NMPEJCKA3YEMOCTD,
AHAJIMTUKY B PEAJIBHOM BPDEMEHH, KOMIUIEKCHOE IIPUHATHUE
perenuit 1 cHrKeHue puckos (Deloitte LLP, 16 HOsa6pst
2017 ).

dugpposasn mparcihopmayus — 3mo npeoonacarou,an
MEeHOCHUUA, BIUAIOULAAL HO CE2OOHAUMHULL 27100A16HBLLL
ousnec» (Oil & Gas Journal, 2018 1). B HacTos11€€ BpEMS 3TO
MOJJHOE OU3HEC-CJIOBEYKO, IPUMEHAEMOE B PA3TTUIHBIX
CETMEHTAX OTPACJIN, U 3TO IOHATHE yIKE BBIXOIUT <3¢
pamiiu maxmuneckoz2o npuMeHeHUs MmexHon02UL U
noopasymesaem cmpamezuneckoe 6HeopeHuUe yuPpPosbLx
MExXHON02ULL 8 KA1ecmee OCHOBbL O/l KOHICYDeHUULL U
popmuposarusn cmpamezuil» (Oil & Gas Journal, 2018 ).

Hedrerasopas NPOMBIIIJIEHHOCTD — 3TO OTPACIIb,
XAPAKTEPUSYIOIASACA OONBIINM OOBEMOM JJAHHBIX;
XOPOIIIO U3BECTHO, YTO UH(MOPMALIHA B OTPACIHN
«rocmynaem u3 201060KPYHCUMENLHO20 MHONCECINEA
UCMOYUHUKOB — 2071020pa36e0Ka, 000bita, nepepabomrd,
mparcnopmuposKa, pacrpeoenerue u npooarcu»
(Master’s in Data Science). Takske XOpOIIO U3BECTHO,

YTO UCTIOIB30BAHUE JAHHBIX [IJI IIOBBIIIEHU S KA4€CTBA
OllepALHI, HAZICKHOCTHU AKTUBOB U 9(P(PEKTUBHOCTH
MPOIIECCOB B OTPACIN HE HOBO. HOBBIM 3/1€Ch SIBJISICTCS
OBICTPBIN «INemMn uUsMereHuUll 8 npoasaerun IPPerxmos
UugpposusavuLL, ASMOMAMUSAUUL U HOY-XAY NPOUECCO8»
(Oil & Gas Journal, 2018 1.). DTO CTAJIO BO3MOXXHBIM, [IOTOMY
4TO 32 nnocsiegHue 10 J1eT IPOU3ONIIN PEBOITIOLIMOHHBIC
TEXHOJIOTMYECKNUE U3MEHEHUSI, KOTOPBIE COOTBETCTBYIOT
3aKOHY Mypa, IIPEATIONATAIOIMIEMY, UTO <3¢ OCAMUNCTIHIULL
1epuoo0 NOAYNPOBOOHUKIL )COBEPULCHCMEYIOMCA 8 32 pa3da,
UMo nPuUBeoem K 3as0PANCUBAIOUGUM UHHOBAUUAM 6 INOX)
UUPDDOBBLX MEXHON02ULL, KOMOPBLE OOJINCHBL USMEHUMD 1He
MOSBKO MexXHON02UU, HO U 06uecmeo» (Pedro Palandrani,
2020T)

DTHU PEBOIIOIMOHHBIE TEXHOJIOTUYECKNE N3MEHECHU
MIPUBETH K:

* CHIDKEHHIO CTOMMOCTH OOPabOTKU TAaHHBIX

B 60 pas;

Introduction

According to the International Energy Agency
(IEA), “digital technologies are everywhere,
affecting the way we live, work, travel and play.
Digitalization is belping improve the safety,
productivity, accessibility and sustainability of
energy systems around the world. But it is also
raising new security and privacy risks, while
disrupting markets, businesses and workers.
(IEA, 2017).

In line with the perspectives of Deloitte LLP,
“there are many external factors that directly
impact on the oil and gas industry performance,
including market volatility, geopolitical risks,
constrained capital, energy transition, insider
threats, etc.” (Deloitte-LLP, November 16, 2017).
Also, the COVID-19 global pandemic and its
impacts on global economy, travel restrictions
and energy consumption cannot be ignored.
Digital transformation is a strategic response to
these threats and entails a deep integration of
technology, people and behaviors. It provides
safer operations, financial predictability, real-
time insights, integrated decision-making, and
risk mitigation (Deloitte-LLP, November 16,
2017).

“Digital transformation is a predominant
trend impacting today’s global business” (Oil
& Gas Journal, 2018). It is the current business
buzzword across all industry strata, and it goes
“beyond the tactical application of technology to
the strategic incorporation of digital technologies
as the basis for competition and strategy”

(Oil & Gas Journal, 2018).
The oil and gas industry is a data intensive
industry; it is a well-known fact that oil and
gas information “streams in from a dizzying
array of sources — exploration, production,
refining, transportation, distribution, and
marketing” (Master’s in Data Science). It is also
very well-known that the use of data to improve
operational performance, asset reliability and
process efficiency within the industry is not
new, what is new here is the rapid ‘pace of
change in capturing the effects of digitalization,
automation and process know-bow” (Oil & Gas
Journal, 2018). This is made possible because
there have been disruptive technological
changes over the last 10 years which is in line
with Moore’s law suggesting that “over a ten-
year period, semiconductors will advance
by 32 times, bringing about mesmerizing
innovation in the digital age that should not only
change technology, but society, as well” (Pedro
Palandrani, 2020)
These disruptive technological changes have
resulted in:
* Improving the cost data processing by a
factor of 60

» Improving the cost of bandwidth by a factor
of 40

» Improving the cost of data by a factor 1,000
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* CHIDKEHHIO CTOMMOCTH UCIIOIb30BAHM A KAHAIOB
cBsA3U B 40 pas;

* CHMIKEHUIO CTOMMOCTH JaHHBIX B 1000 pas;

* CHIDKEHHIO CTOMMOCTH JATYUKOB MUHHUMYM Ha

50% (Davenport, 2017 1), (Oil & Gas Journal, 2018 1)),
(Goasduff, 2020 1), (Pedro Palandrani, 2020 r), (Krettek,
20191), (McKinsey Global Institute, 2015 1), (Lee &
Lamb, 2014 1), (Holdowsky, Mahto, Raynor, & Cotteleer,
2015 ).

COBOKYIIHBIN 29(D(PEKT CHIKEHU S CTOUMOCTU
06pPa60OTKH JJAHHBIX, CTOUMOCTH UCTIOJIb30BAHUS
KaHAJIOB CBA3U, CTOUMOCTH JAHHBIX U CTOUMOCTH
JATYHUKOB IOPOXKIAET IVIOO6ATBHOE NPUHATHUE HU(PPOBOU
TpaHCPOPMAIIH, U TENIEPH ITO BEJET K «[VIOOATBHOU
TOHKE 34 TO, YTOOBI CTATh IIU(PPOBBIM NOOETUTEIEM NN
YEMITMOHOM, IMTOCKOJIbKY BCE IOHUMAIOT, YTO Oy 1yIIe
HOOENNTENN WU YEMITMOHBI JJO/KHBI OyTyT HAXOIUTHCS
Ha rPeOGHE BOJIHBI 3TOT'O IIU(PPOBOTO PA3BUTUS>
(Oil & Gas Journal, 2018 ).

Yro Takoe uudpoBan TpaHchopmayua?

HrPpOoByIO TPAHCHOPMALIHIO MOKHO ONPENETUTD KAK
«Nepeocmuieaerue moz2o, Kax 6b. 006seourseme iooell,
OaHMbLe U POUECChL, UImMOoObL CO30A8aIND UYEHHOCTb 014
BAULUX KTIUCHINOS U BOO0CPHCUBAIND KOHICYDEHIMHOe
npeumyuecmso e mupe yugposoix mexronoutl> (Lee,
2020 ). Tpanchopmanus TAKKE BKIIOYAET U3BMCHCHUS,
CBSI3AHHBIC C IPUMEHECHHEM TEXHOJIOTUIT BO BCEX
COOTBETCTBYIOIIUX ACIIEKTAX OGHU3HECA, U OOBIYHO
Ha3bIBAETCA «ITU(PPOBOIT onbIT> (DX). [Tpu peanusanuu
UMPOBOU TPAHC(POPMALTUU TAKIKE YIUTBIBAIOTCS
Ka4EeCTBO OOC/TYKUBAHUS KJIMEHTOB U «KJIMCHTCKNUH
onbIT» (CX).

CortacHo kommanuu Salesforce, «<iiugposas
TPaHCHOPMALIUA — ITO IPOLIECC UCITOIb30BAHUS
THU(POBBIX TEXHOJIOTUH /IJISI CO3[JAHHSI HOBBIX TN
U3MEHEHMUS CYIMIECTBYIOINX OU3HEC-TTPOLIECCOB,
KYJIBTYPBI U KITHEHTCKOT'O OIBITA B COOTBETCTBUH C
MEHSAIOIMMHUCS TPEOOBAHUAMHU OU3HECA U PBIHKA. 1aKoe
nepeocmuvicaierue Ousreca 8 YUPPoBYIo 3M0X) U ecms
yugpoeas mpancgopmavus. CeooeamensHo, yuppoeas
MPparcPHOPMaLUa HAMUHACTICA U 3AKAHYUBACINCS INEM,
UMO 6bL OYMaeme O KAUCHIMAX U KaK 83aumooeticmeayemne
¢ numu» (Salesforce, 2020 ).

Ee TaxoKe MOXHO PACCMATPHUBATD KAK «PAOUKANLHOE
nepeocmvicaerue mo20, Kak Op2aru3auuLL UCnoab3y1om
MEXHON02ULL, JIHO0eLL U 1BPOUECCHL 0L KOPEHH020
uamenenus dpgperxmusnocmu ousrecar. Taxue
paouransHsle uU3MeHeHUs 00bIUHO NPEeONPUHUMAIOMCA
8 NOUCKAX HOBbLX OU3HEC-MO0eneli UL HOBbIX NOMOKO8
00X00086, 8 Pe3)Ibame USMeHeHULL 6 OUOAHUAX
KAUCHINOB OMHOCUMENLHO 1POOYKINOE U YCY2»
(Boulton, 2020 ).

Kak nnpaBuio, iUppoBas TPAHCPOPMALIS BKIIOYAET
U3MCHCHMUS B CJIEAYIOMINX OOIACTAX OU3HECA: CUCTEMAX
U TEXHOJIOI'UAX (MHPPACTPYKTYPA U IPUIIOKCHUA),
OU3HEC-MOJENIX, IPOAYKTAX, ON3HEC-TIPOLIECCAX,
B3aUMO/ICHCTBUH C KJIMCHTAMH U KJINEHTCKOM OIIBITE,

4 TAKKE B OM3HEC-aHATH3E.

TTOCKOJIBKY IIM(PPOBBIC TEXHOIOT NN KAPANHAIBHO
MEHSIIOT OTPAC/Ib 32 OTPACIIBIO (BKJIIOYAsI HE(PTEra30BYIO
OTPAaCiIb), MHOTUE KOMITAHUH IIPEAIIPUHUMAIOT
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* Improving the cost of sensors by at least 50%

(Davenport, 2017), (Oil & Gas Journal, 2018),
(Goasduff, 2020), (Pedro Palandrani, 2020),
(Krettek, 2019), (McKinsey Global Institute,
2015), (Lee & Lamb, 2014), (Holdowsky, Mahto,
Raynor, & Cotteleer, 2015).

It is the combined effects of these
improvements in the cost of data processing,
cost of bandwidth, cost of data, and the cost of
sensors that is engendering the global adoption
of digital transformation, and it is now leading
to “a global race to become the digital winner or
champion, as it is widely understood that future
winners or champions will need to be on top
of this digital development” (Oil & Gas Journal,
2018).

What is Digital Transformation?

Digital transformation can be defined as
“the reimagining of how you bring people,
data, and processes together to create value for
your customers and mainiain a competitive
advaniage in a digital-first world” (Lee, 2020).

It also involves changes associated with the
application of technology in all relevant aspects
of business and is popularly referred to as DX. In
the implementation of digital transformation,
customer experience is also referred to as CX.

According to Salesforce, “digital transformation
is the process of using digital technologies to
create new or modify existing business processes,
culture, and customer experiences to meet
changing business and market requirements. This
reimagining of business in the digital age is digital
transformation. Hence, digital transformation
begins and ends with bow you think about, and
engage with, customers.” (Salesforce, 2020)

It can also be seen as a “radical rethinking of
bow organizations use technology, people, and
processes to fundamentally change business
performance. Such sweeping changes are typically
undertaken in pursuit of new business models
and new revenue streams, driven by changes
in customer expectations around products and
services.” (Boulton, 2020).

Generally, digital transformation involves
changes in the following areas of business,
namely, systems and technology (infrastructure
and applications), business models, products,
business processes, customer engagement and
experience, and business analysis.

As digital technologies dramatically reshape
industry after industry (including the oil and
gas industry), many companies are pursuing
large-scale change efforts to capture the benefits
of these trends or simply to keep up with
competitors. (Hortense de la Boutetiere, 2018).

Pillars of Digital Transformation
Digital transformation revolves around
effecting changes to product offerings and

processes using people (customers and



MaCIITA0HbBIE YCHUIMS 110 OCYHICCTBICHUIO I/IBMCHCHl/Iﬁ,
9TOOBI BOCIIOJIB30BATHCS NPpENMymCCTBAMU ITUX
TEH/ICHITVI WJIM IIPOCTO HE OTCTABATH OT KOHKYPEHTOB
(Hortense de la Boutetiére, 2018 r).

KomnoHeHTbI undpoBomn TpaHchopmaum
udposas TpaHCcHOPMALIUS BPAMAETCI BOKPYT
BHECEHUSI U3BMEHEHU B [IPE/IJIATAEMBIE ITPOJyKTHI
U IIPOLIECCHI, KOTOPBIE NOPA3YMEBAIOT BOBJICUEHUE
Jozie! (KJIMEHTOB U COTPYAHHUKOB). CyIIECTBYIOT YETHIPE
OCHOBHBIX KOMITOHEHTA [TU(PPOBOH TPAHCHOPMAIIHU:
B3aMMOJICHCTBHE C KJIMEHTAMU, PACIIUPEHUE MIPAB U
BO3MOXHOCTEN COTPYAHUKOB, OITTUMU3A1IHS OIIEPATUNA U
TpaHchopMmanusg npoaykTos (Lee, 2020 r). Kak mokazaHo
Ha PUC. 1, YETBIPE OCHOBHBIX KOMITIOHEHTA ITU(PPOBOH
TPAaHC(HOPMALIUU UMEIOT UTEPATUBHYIO CTPYKTYPY
Y1 HAYMHAIOTCS C JIIOJEN, TOTOMY YTO UMEHHO JIIOU
ABJIAIOTCSA HACTOSIIIUMHU AT€HTAMU TPAHC(HPOPMALIUU.
KimmenTsl (CO31aHME HOBOI'O KJIMEHTCKOI'O OIIBITA) U
COTPYAHUKH (TIEPEOCMBICIIEHUE IPOUZBOAUTEIBHOCTU U
KYJIBTY Db, OCHOBAHHOM H4 JAHHBIX) — 9TO JIIOAH, KOTOPbIE
SIBJISIIOTCSL IBUTATE/IEM TU(PPOBOU TPAHCHOPMAITUU.
3aTeM cnepayeT ONTUMH3ALNSA OIEPALUI U IIPOLIECCOB
(MoxEpHU3ALMA TOPTQEIIA MPOEKTOB U TPAHC(hOPpMALTHA
MPOLIECCOB M HABBIKOB), 4 33TEM B KOHEYHOM HUTOT'E
— TpaHC(HOPMALIUA TPEJIOKEHU IIPOAYKTOB
(MHHOBALTMOHHBIE ITPOAYKTHI U OU3HEC-MOJETIN).

BzaumopencTeme ¢ KIIMeHTaMn

B3anMoAECTBUE C KITUEHTAMHU B PAMKAX ITU(PPOBOIT
TPAaHCHOPMALINH TAKKE NOAPAZYMEBAET ITOTydEHHE
HOBOT'O «KJIMEHTCKOT'O ONBITa» (CX). DTO BKJIIOYAET B CEOS
CO3/JaHHE €CTECTBEHHOTO, THAWBH/YaJIbHOT'O OITBITA
MYTEM UCIIOIb30BAHUA TAHHBIX, IPEICTABIIAIONINX
MOJIHYIO MH(POPMALUIO O BALIEM KJIMEHTE, 4 3ATEM ITyTEM
U3BJIEYEHHN S ITIPAKTUYECKON HMH(POPMALTUH, KOTOPASA MOXKET
06€eCIIeYnTh NEPCOHAIN3ZAINIO B MACIITA6€ 1 HA YPOBHE
ennHn4YHOro cermenTa (Lee, 2020 1).

KnnenTt HaXOAWTCA B LIEHTPE BCEX NEVCTBUU 110
UMPOBOU TPAHC(POPMALTAH, TAK KAK «CE200H KIUUEHINbL
OXHCUOAIOM AKIMYAILHO20 KOHIMEHMA 6 OMHOULEHULL 111020,
UMO OHU 0eNarOM 6 000 NEPUOO BPeMeHiL, 8 1H0OOM
mecme, a maxice 6 mom Popmame u Ha mom ycmpoiicmae,
KOMOpoe OHU camt 8blOUPAIOM. LMEeHHO 1)y, OHCUOAHUA
u onvim xauerma (CX) onpeoensrom cmpamezuo
UUPPOBOLL MParncPhopmaui 110060t OP2AHUIAUULL>
(Lund, 2020 1).

B3aumoaercTBUe C KIIMEHTAMU BKJIIOUAET B CEOST
BO3MOKHOCTB OCYIIECTBUTD IPUOPUTHUIALIUIO IIM(PPOBBIX
WHUILIAATHB JIJIS BOBJIEYEHU I KJIMEHTOB U KOHEYHBIX
OJIb30BATEJIEN C IIOMOIIBIO TAKUX KOHIEIITHUN, KaK
OOJIBIIYE JAHHBIE, CAMOOOCIYKUBAHUE, MAIIITHHOE
o6ydeHuEe, BUPTYAIbHAA/AOIIOTHEHHAS PEAIBHOCTD
Y UCKYCCTBEHHBINM MHTEJUIEKT, JUIA CO3AHUA
AHATUTUYECKUX CBEJCHUI O KJIMEHTAX, IEPCOHAIN3AIIUN
BSHI/IMOIICI;ICTBI/IH C HUMU U YTYUIICHUA KA9CCTBA
OOCITy>KMBAaHUS KJIMEHTOB. IMEHHO M3-32 BA)KHOCTH
B3aUMOJIEUCTBUSA C KIIMEHTAMU JIJIA U(PPOBOA
TpaHchopmanuu komnanua RedPoint Global 3aasuia,
YTO «B3AUMOO0CIICINGBUE U BOB/ICUCHUE KIUCHINOB JIeHCUIN
8 OCHO6e LUPPOBOL Mparcopma >
(RedPoint Global, 2017 r).

Pucynox 1 — Yemswtpe OCHOB8HbBIX
Komnonenma uugppoe6oii
mpancgopmavuu (Lee, 2020 2.)
Figure 1 — Four Main Pillars of Digital
Transformation (Lee, 2020)

employees). There are four main pillars of digital
transformation and these include customer
engagements, employee empowerment,
operations optimization, and product
transformation (Lee, 2020). As shown in

Figure 1, the four main pillars of digital
transformation follow an iterative framework
and starts with the people because people are
the real agents of transformation — customers
(building new customer experience) and
employees (reinventing productivity and data-
driven culture) are the people that drive digital
transformation, then it is followed by optimizing
operations and processes (modernizing portfolio
and transforming processes and skills), and

then ultimately transforming product offerings
(innovating products and business models).

Engaging Customers

Engaging customers in the journey of digital
transformation engenders new customer
experience (CX). It involves building natural,
tailored experiences by harnessing data
representing a complete view of your customet,
and then drawing actionable insights that can
deliver personalization at scale and achieve a
segment of one (Lee, 2020).

Customer is at the centre of every digital
transformation exercise, and as at “foday,
customers expect relevant content in relation to
what they’re doing anytime, anywbere and in the

Jormat and on the device of their choosing. It is the
customer’s journey, expectation and experiences
(CX) that dictate the digital transformation
strategy of any organization” (Lund, 2020).

Engaging customers involves the ability to
prioritize digitally enabled initiatives to engage
customers and end users by using concepts
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TEXHOJIOI'MU

[IpaKTHUYECKAs PEATTU3AIINS IPUHITNATIA B3AUMO/ICHCTBU S
C KJIMEHTAMHU NPEJCTABIAET COOOH TPYAOEMKUIL TPOLIECC
cO0pa JAaHHBIX JJIs IOJTYUEHUS IIOJTHOTO NPEJCTABICHUS
O KJIMCHTE, U3BJICUCHU S TPAKTUYCCKUX CBEJICHU 13
JIAHHBIX U TIPEJOCTABACHUS TUPPEPEHITUPOBAHHOTO
onbITa. [IOPOKHAS KAPTA MO B3AUMOACHCTBHIO C
KJIMEHTAMU IIpeACTaBiaeHa Ha puc. 2 (Lee, 2020 T).

PacwuvpeHvie npaB u BO3MO)KHOCTeN COTPYAHUKOB
JlaHHAas KOHLENIUSA BKJIIOYAET B C€Os1 PACIIUPEHUE
IIPAaB U BO3MOXXHOCTEH JIIO/ICH JIJ1s1 JOCTHKEHUS OOIBITUX
PE3YIBTATOB 33 CYET OPTAHUZALIUU PAOOUHX MECT, I7IE
MOJKET IIPUMEHATBCS JIIOOOM CTUIb PA6OTHI, KOTOPBIA
HCIIOJIb3yET HU(PPOBOU UHTEIUIEKT JIJI YITYUIICHUSA
OITBITA U OOECTIEYUBAET THOKOCTb U MOOUIBHOCTD, ITPH
3TOM O6eCTIEYNBasA 6E30ITACHOCTD BAIIEH OPTAHU3ALIUH,
snronert u nungopmanuu (Lee, 2020 ). Korya 1e10 1oXoauT
JIO yCIIEXA U HEY/IAY, 9TO BIIEYET 32 COOOI NPUHATHE
JPyroro o6pa3a MbICIEN: CO3JJaHUE 6E30ITACHON CPEBI A5
COTPYAHHKOB; IPEJOCTABIEHUE COTPYAHUKAM CBOOO/IBI
U IIPOCTPAHCTBA, YTOOBI CO3/1ATh KYJIBTYPY IIOCTOAHHOTI'O

such as big data, self-service, machine learning,
VR/AR, and Al to create customer insights,
personalize interactions, and improve the
customer experience. It is because of the
relevance of customer engagement to digital
transformation that RedPoint Global said that,
“‘customer engagement is at the heart of digital
transformation.” (RedPoint Global, 2017).
Implementing customer engagement involves a
tedious process of harnessing data for a complete
customer view, drawing actionable insights
from the data, and delivering differentiated
experiences. A roadmap for customer engagement
is provided in Figure 2 (Lee, 2020);

Empowering Employees

This involves empowering people to achieve
more by designing a workplace where every
working style can thrive — one that harnesses
digital intelligence to improve experiences and
enables the flexibility of mobility, while keeping

STAM 1: PASPABOTAVTE /1 COTTIACYMTE
CBOIO MOLEJTb JAHHBIX

PHASE 1: DESIGN AND AGREE ON YOUR DATA MODEL
+ Decide on centralized or federal data model.
+ Agree where data is managed — business versus IT data management.

* BblbepuTe LIEHTPaNM30BaHHYIO UK AELEHTPANM30BaHHYIO MOAENb AaHHbIX.
+ [loroBopuTech, rae OyaeT ocyLLecTBNATLCA YIpaBieHne AaHHbIMU — Bu3Hec vs. UT.

* [ony4eHue Gonee ka4ecTBeHHON

I/IH%)OpMaLI,I/II/I.
CobniofeHne HopM 1 TpeGoBaHUN.

+ Get better insights.
+ Implement compliance.

STAM 2: AENNTECH MOJIHOV MIHDOPMALIEN
O KJTMEHTE

co3fiaHne XpaHunmLa Nin «BUTPUHbLI» ,D.aHHbIX)

PHASE 2: SHARE 360-DEGREE VIEW OF CUSTOMER
Gather internal and external data about customers from all channels.
+ Enable gathering, storage, transformation and distribution of blg data.
. Aggre?ate data from systems across enterprise for reporting an
centralized warehouse /datamarts).
« Design for ability to share data with go-to-market partners.

+ CobupaliTe BHyTPEHHME 1 BHELLHVE faHHbIE O KIIMEHTaX Mo BCeM KaHanam.
+ Obecneybre cOop, XxpaHeHVie, TpaHChopMaLMIo 1 pacipeaeneHme 6oMbLLVX AaHHBIX.
+ O606LIaNTe JaHHbIE CUCTEM MO BCEMY MPEANPUATIIO IS LiENer OTHETHOCTM 1 aHanusa (Hanpumep,

+ Obecneybsre BO3MOXHOCTb 0OMeHa AaHHbIMU C napTHepamm Nno BbIXOLY Ha PbIHKA.

analysis (for example, provide a

+ CoBepLUEeHCTBOBaHME KITMEHTCKOrO
onbiTa.

* PaclumpeHme cotpygHMyecTBa.

* [loBblLEHWE YyAOBNETBOPEHHOCTH
KNMEHTOB.

* CHW>XXEHWeE onepaLMOHHbIX 3aTpar.

Enhance customer experience.
Increase collaboration.

Raise customer satisfaction.
Reduce operating costs.

TAM 3: MONYHANTE MUHOOPMALIMIO I HATIAXKMBAITE CBA3N
. Onpe,u,enMTe «NyTb» KIIMEeHTa 1 ero rIOTpe6HOCTl/I.

MpPOorpamMMHOro nHTepdeinca).

PHASE 3: GAIN INSIGHT AND CONNECT

Determine customer journey and needs.

Model and analyze data for customer patterns and insights.
Provide collaborative and shared workspaces.

Ensure core systems are enabled as services (API-enabled).

+ MogenvpywTe 1 aHanmsnpymTe MHGOOPMaLMIO 06 0COOEHHOCTAX KIIMEHTOB.
* [lpepoctaBnsnTe obLiee paboyee NPOCTPAHCTBO, MpefnonaratoLLee B3aMOLEACTBYE. .
* YbeouTecs, 4To KioYeBble cUCTeMbl paboTaloT Kak cepBmch! (Ha OCHOBE MPUKIIagHOTO

+ Bonee ka4ectBeHHOe 06 CITyXKMBaHME
KJINEHTOB.

YnyyLieHne Kayecrsa OusHec-
MHMOopMaLmK.

* Poct npopax.

* Better serve customers.
* Improve business insight.
* Increase sales.

STAM 4: OBECTEYLTE MPOrHOCTUYECKI OMbIT W MPEASIOXEHUA

» Co3paBauiTe oMbIT U MEANA, npennonaratoLine BoBrieHeHne.
PHASE 4: ENABLE PREDICTIVE EXPERIENCES AND OFFERS

customer analytics, predictive models.
» Promote customer-specific offers driven by customer insights.
» Suggest decision options to customers with prescriptive analytics.
+ Create engaging experiences and media.

+ Implement predictive modelling for customers' preferences and desires with real-time business and

. BHe,uleTe nporHocTn4eckoe MogenpoBaHne ﬂpe,D,I'IO‘-ITeHVII;I 1 XXeNaHN KNNEHTOB C MOMOLLbIO * YBenn4yeHue OOMNONHUTENbHbIX npo,u,a)K/
ON3HEC- N KIMEHTCKOM aHANIUTUKM, @ Takxke MNPOrHoCTM4ecknX Moaenen.

« [lenaiite OpMEeHTPOBaHHBIE Ha KOHKPETHBIX KIMEHTOB MPEAIOKEHMNS Ha OCHOBaHWM MHdopMmaLyy || * [10BbILIEHIE YO0BNETBOPEHHOCTI

KpOCC-Mpoaax.

0 KJINEHTaX. K/IMEHTOB.
. . _ * YBennyeHvie LONM pbiHKa /Oonm
« [lpepnaranTte KNeHTaM BapUaHTbl PeLLeHMI Ha OCHOBaHWNM MPEeANCHIBAIOLLEN aHANUTUKA. KOMMaHWM B pacxofiax KIMeHTa.

*  CHWXEHWMe OTTOKA KNNEHTOB.

Boost upsell /cross-sell.
Increase fan satisfaction.
Improve market/wallet share.
Reduce customer churn.

Pucynox 2 - Jlopoxcnan kapma no é3aumooeticmeuio c kaunenmamu (Lee, 2020 2.)
Figure 2 — Roadmap for Customer Engagement (Lee, 2020)
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COBCPIICHCTBOBAHUWS; IOMKY UCPAPXUH, IPDUSHAHNUC 1
MOOHIPEHUE MOJIOABIX COTPYAHUKOB, KOTOPBIE XOPOIIO
pab6oratot (Leung, 2019T).

Ec/u MBI paCHIUPHUM BO3MOXHOCTH COTPYIHUKOB 34 CYET
BBbICOKOIIPOU3BOAUTEILHOM KYJIBTYPbI U IIPEAOCTABUM
AOCTYII K JAHHBIM U AHAJTTUTUYCCKUM PCCYPCAM, MbL
CMOXKEM YCKOPHUTB PA3PAOOTKY, YIYUIIHUTD KAYECTBO
U CTUMYJIHPOBATH IPUBJIEKATETBHOCTD IPOAYKTA U
YIOBJIETBOPEHHOCTD NOMb30Bartener (WOZNIAK, 2018 r).

COTPYAHHKU UMEIOT PEMIAIONIEE 3HAYECHUE IS
MPAaKTUUYECKON PEAMNU3AIUU IU(PPOBOI TPAHC(POPMALTHIH.
CormacHo MHCTUTYTY HHU(PPOBOIO MAPKETHUHT A,
<«COMPYOHUKU UZPAIOM BANCHY IO POSIb 8 npoyecce
UUGPPoBoLL Mparchopmariii U A6AA0MCA KIHOHOM K €20
yenexy. Co30a6asn u paseusast K)umypy, ROOUPAIOu) 10
UUPPoBoe muluLNIeHIe, COMPYOHUKU 0)OYIN JIYULLe
10020MO06.1eHbL 0115 0Obecneuenus yu@pPosoLi 3perocniu
opanu3ayuis 1 NOBbIUCHUSA ee 00 YPOBHA LUDPOB0O20
audepar (Digital Marketing Institute, 2020 r).

Pacmmpenue npas 1 BO3MOXHOCTEN BAIINX
COTPYAHHUKOB HAIIPABJIEHO HA 3AIUTY Ballei
OPraHU3A NN, JAHHBIX 1 JIIOJEH, CO3/TAHUE
OPOAYKTHUBHOI'O PA60OYETO MECTA, MIPETIIONATAIOMIETO
UCHOJIB30BAHUE PA3HOOOPA3HBIX CTUJIEH PAOOTHI B IIOOOM
MECTE, 4 TAKXKE HA IPEJOCTABICHUE AaHATUTUYECKUX
JAaHHBIX /11 YCKOPEHU S IIPUHATHSA PEIICHUNA U IIPUHATHA
oonee appexkTuBHbIX pemenunii (Lee, 2020 ).

Ha pucyHke 3 npeicrasieHa JOPOKHAA KapTa I
pacmupeHus IIPaB ¥ BO3MOKHOCTEH BAIIETO COTPYAHNKA
(Lee, 2020 ).

onTumusaynsa onepaynn

OrrruMu3anys oreparui COCPEJOTOYEHA HA
MOJIEPHHU3ALIY ITOPT(EIIA IPOEKTOB M 3AKA30B KOMITAHUH
U IIPEOOPA30BAHNH IIPOLIECCOB U HABBIKOB. DTO IIPOLIECC
06eCeYeHUsTI MAKCUMAIBHOM 3(P(PEKTUBHOCTU 1
PE3YABTATUBHOCTH BAIINX Orlepariui. OObIYHO 11€/1b
COCTOHT B TOM, YTOOBI CBECTU K MUHHUMYMY BAIIH TEKYIIHE
Pacxoabl U MAKCUMHU3HUPOBATD BAIIIN ONEPAITMOHHbBIE
BO3MOKHOCTH. IMEHHO 32 CYeT OITUMM3ALIUU OllepaIUii
NPEATIPUATHAA MEHAIOT CBOM OIIEPALINH, YTOOBI
HCTIONB30BATb BO3MOXXHOCTH U IIPEUMYIIECTBA, CBA3AHHBIE
C TEXHOJIOTMYECKUMU MHHOBALUAMU.

OCHOBHOE BHUMAHHE YIEIAETCA YCKOPEHUIO PEAKIINNA
OW3HECA, TOBBIIICHUIO YPOBHS OOCIYKHUBAHUSA U
CHIDKEHMUIO 32TPAT C IIOMOIIBIO HHTEJJIEKTYAIbHBIX
MPOIIECCOB, KOTOPBIE MOT'YT IPOTHO3UPOBATH Oy yIIEe U
6oiiee 3PPEKTUBHO KOOPAUHUPOBATD JIIOJEH U AKTHUBbI
(Lee, 2020 T).

Wpest onTuMU3a1y OIIEPALIMH 3AK/II0YAETCA B TOM, YTO
<30 CHem YUULe20 NOHUMAMHUSL MEKYUUX 1POUECCO8 —
1POU3BO0CMEA, NPOOANC, MAPKEMUH2A, PUHAHCOB UL M. O.

— MbL 3AHACNTTYH0 MONCEM ONIMUMUSUPOBAINTD U COKDAMUNTD
pacxoowvry (WOZNIAK, 2018 1)

JoporkHAasA KapTa [ ONTUMM3AITUH OTIePaIUii

npeacrasneHa Ha puc. 4 (Lee, 2020 1);

TpaHcgopmaymsi NpPoayKTOB

IIpeo6pa30BaHUE BKJIIOYAET B C€OsI UCIIOIb30BAHNE
JIAHHBIX B KAYECTBE CTPATETNUECKOI'O AKTHBA,
IEPEXO]] OT PETPOCHEKTUBHOT'O MO/IXO/A K
MEPCHEKTUBHOMY, aBTOMATU3A1IMIO PYYHBIX IIPOIECCOB,

your organization, people, and information
secure (Lee, 2020).

It entails adopting a different mindset when
it comes to success and failure — to create a safe
environment for employees; giving employees
freedom and space — so as to create a culture
of continuous improvement; breaking down
hierarchy — to acknowledge and reward younger
employees who do well. (Leung, 2019)

If we empower employees through a high-
performing culture and enable access to data
and analytics assets, we can accelerate delivery,
improve quality, and drive user adoption and
satisfaction (WOZNIAK, 2018).

Employees are critical to the implementation
of digital transformation. According Digital
Marketing Institute, “employees are essential to
the digital transformation process and are key to
its success. By creating and cultivating a culture
that encourages a digital mindset, a workforce
will be better placed to drive an organization's
digital maturity and elevate it to the ranks of a
digital leader.” (Digital Marketing Institute, 2020)

Empowering your employees focuses on
protecting your organization, data and people,
creating a productive workplace to embrace
diverse work styles, anywhere, and providing
insights to drive faster, and better decisions
(Lee, 2020).

A roadmap for empowering your employee is
provided in Figure 3 (Lee, 2020).

Optimizing Operations

Optimizing operations is centered on
modernizing portfolio, and transforming
processes and skills. It is the process of ensuring
that your operations are performing as efficient
and effective as possible. Typically the goal is to
minimize your current costs and maximize your
operational capabilities. It is through operations
optimization that businesses change operations
to capture the opportunities and benefits that
come from technological innovations.

It focuses on the acceleration of
responsiveness of the business, improved
service levels, and reduce costs with intelligent
processes that anticipate the future and
coordinate people and assets more efficiently
(Lee, 2020).

The idea behind operations optimization
is that “by building a better understanding
of current processes —manufacturing, sales,
marketing, finance, or otherwise — we can often
streamline and cut costs” (WOZNIAK, 2018)

A roadmap for operations optimization is
provided in Figure 4 (Lee, 2020);

Transforming Products

Transforming is focused on harnessing data
as a strategic asset, shifting from hindsight
to foresight, automating manual processes,
delivering personalization customers, and
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TAKCOHOMUMN N KNACCUDUKALLIAN BALLIMX AAHHbBIX

STAMN 1: COOPMUPYMTE MOHUMAHWE MOZESN BE3ONACHOCTM B OTHOLLEHN

PHASE 1: UNDERSTAND YOUR DATA TAXONOMY AND CATEGORIZATION SECURITY MODEL * [1OBbILIEHWE MPOV3BOANTENBHOCTA

BTAI'I 2: OBECTIEYbTE CBA3b MEXAY JTIOAbMWN M KOMAHOAAMM
MECTOTONOXEHWA COTPYOHWNKOB M HaCOBbIX MOACOB.

BHe 3aBMC1MOCTU OT reorpadryeckoro MectomnosioXeHs.
* BoBnekanTte BCex 1 Kaxaoro.

PHASE 2: CONNECT PEOPLE AND TEAMS

* Reach everyone.

Hanagbre 6ecr|epe6ov1Hbu/| obmeH naeaMn 1 KonnekTMBHoOe pa3BnTe BHe 3aBUCMMOCTA OT

* [loBblilWwanTe npon3BoONTENbHOCTb beHKLI,I/IOHaJ'IbeIX KOMaHA 1 OpFaHVIBaLI,I/IPI-I'IOCI'aBLLLVIKOB

» Enable seamless idea sharing and collaborative development irrespective of location and time zone.
* Increase productivity across functional teams, geographical boundaries, and supplier organizations.

TpyZa COTPYAHMNKOB.

+ CTUMyNMpOBaHVie 0BMeHa 3HaHVAMU.

* TlOBbILLEHVE YO0BNETBOPEHHOCTM
COTPYAHVKOB.

+ Boost employee productivity.
+ Drive knowledge sharm?
* Increase employee satisfaction.

ﬂPOl/BBO)J,I/ITEJ'IbHOCTb
1 @HANUTNKK, YTOObI BOCMONb30BaTLCS HOBBLIMYM BO3MOXHOCTAMM.
BCEW opraHn3aLmmn.

PHASE 3: CREATE VALUE THROUGH MOBILE PRODUCTIVITY

and roadmap commitments. o
+ Enable leaner co-creation of value across the organization.

STAN 3: CO3OABAWTE JOBABJIEHHYIO CTOMMOCTb YEPE3 MOBWITbHYIO
Mcnonb3ynTte AaHHble MO peanun3yembiM Ha PbiHKe NPoAyKTaMm, AaHHbIe COLMAnbHbIX CETel

+ Obecneybre 6onee 6epe>KJ'II/IBO€ COBMECTHOe co3fiaHne AoOaBNeHHOM CTOUMOCTY B pamMKax

» Use data from in-market products, social networks, and analytics to uncover new opportunities

* TloBblLLEeHWe peHTabenbHOCT
WHBECTULLA B MHHOBAaLMW.

* CHUXeHVe 13aepxek Ha pa3pabotky
npoayKTa.

* Improve return on innovation invest-
ment.
* Reduce cost of product development.

STAM 4: MPUMEHANTE AHATIUTUKY

4TOObI alaNTUPOBATb AM3alH NPOLYKTa COOTBETCTBYIOLLIMM OOPA3OM.

PHASE 4: APPLY ANALYTICS
Enable employees to be customer-obsessed:

+ Support decision making, planning, and customer connection.

Crenante Tak, YTobbl BaLLW COTPYAHNKM BblNv MAKCUMaNbHO KIMEHTOOPUEHTUPOBAHHBIMM:
+ Cobupaiite MHHOPMaLWMIO 06 OTHOLLEHMN K MPOAYKTY M O TEHAEHLMSAX Ha PbIHKE Afis TOro, « VBenndeHue BbIpy4KY oT

. I'Io;:u:l,epxmsal?ﬁe npouecc NnpUHATUA peLLIeHI/Il7I, NiiaHMPOBaHNA 1 CBA3U C KITMEHTaMW.

* Gain insights from product sentiment and market trends to inform product design.

» TpaHchopmaums peiIHO4HOM
NHOPMaLIMW B MOEN.
* YCKOpeHve NHHOBaLWN.

MHHOBALMOHHOW npoaykunn, snepsble
BblBeJEHHOW Ha PbIHOK.

* Enhance market insight into ideation.

+ Accelerate innovation.

* Increase revenue from innovative “first to
market” products.

Pucynox 3 - JJopoxcnan kapma oaa pacuiuPenus npae u 603.M0HCHOCHETL

compyonuxoes (Lee, 2020 2.)

Figure 3 — Roadmap for Empowering Employees (Lee, 2020)

NEPCOHAIM3UPOBAHHBIN MOJIXO/T K KIMEHTAM U UHHOBAITUU
C IOMOIIBIO HOBBIX OU3HEC-MOJETIEH, YCITYT, IPOJYKTOB U
OIIBITA — BCE C LIEJIbIO AU(PHEPEHITUAIIUU U UCTTOJIb30BAHU A
HOBBIX BO3MOXKHOCTEN nostydeHus goxoxa (Lee, 2020 r).

B paMkax TpaHcdopMaIinu NpejiaraeMblX KOMOaHUEH
IPOJIYKTOB TMOKOCTb U UHHOBAIUU SIBJISIIOTCS KJIIOYEBBIMU
(daKTOpaAMH, HOMOTAIONTUMH OPraHU3AIIMSIM PEIATATh
TUOKME, AAANTUPYEMBIE IPOAYKTHI U yCIYTU. OPraHru3a1uu
MOT'YT UCHOJIB30BATh TEXHOJIOT MU JIJIS1 BHEC/IPEHUS
WHHOBAIIUN B CBOE IIEHHOCTHOE MPE/IJIOKEHUE JIJIS1 PIHKA U
CBOMX KIHEHTOB (WOZNIAK, 2018 ).

Ha puc. 5 TprBOAUTCA YETKAA JOPOKHAA KAPTA IO
TpaHcopmanuu npoayKToB (Lee, 2020 1):

CocTrosiHue gen B HedpTerasoBom oTpaciu
Hedrerazosast HpOMBIIIIEHHOCTD — 3TO OTPAC/Ib,

JUISI KOTOPOH XaPAKTEPHBI OOJIBIIHE OOBEMBI JAHHBIX,

KAK [IOKA3aHO Ha PUC. 6. JJaHHbIC TPU3HAHBI KJTIOYCBBIM

(PaKTOPOM CO3AAHUS LIEHHOCTHU U I0OABIEHHON CTOMMOCTHA

B 310Xy L(PPOBOI TpaHCcHopMaun. HEOOXOIUMBI

HOBBIE METO/BI /I TPOBEACHUS HOBBIX HETPAJUIIMOHHBIX

BHUJIOB I'€OJIOTOPA3BEIOYHBIX PAOOT, IPUMEHEHHN S HOBBIX

CEMICMHUYECKNX TEXHOJIOTHH, 4 TAKKE JIJIS PENIEHN BOITPOCA

4PE3MEPHOrO O6'bEMA JAHHBIX B OTpacau (IBM Chemicals

and Petroleum, 2017 r)). Ha puc. 6 TPUBOIUTCS CTATUCTUKA TIO
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innovating with new business models, services,
products, and experiences — all to differentiate
and capture emerging revenue opportunities
(Lee, 2020).

To transform product offerings, flexibility
and innovation are key in helping organizations
to offer agile, adaptable products and services.
Organizations can use technology to innovate
on their value proposition to the market and
their customers (WOZNIAK, 2018).

A clear road map for transforming product is
given in Figure 5 (Lee, 2020):

The State of Affairs in the Oil & Gas
Industry

The oil and gas industry is a data intensive
industry as shown in Figure 6 below. Data is
recognized as key to drive value in this era
of digital transformation. New methods are
required for new unconventional exploration,
seismic technologies and the data overload in
the industry (IBM Chemicals and Petroleum,
2017). The summary of all the data and
information available in the industry is provided
in Figure 6.




ROADMAP FOR CUSTOMER ENGAGEMENT

LOPOXHAS KAPTA MO B3AUMOLENCTBUIO C KITMEHTAMM

MPEVMYLLIECTBA )14 BU3HECA
BUSINESS BENEFITS

W MPOW3BOAUTENAMM OBOPYLOBAHUSA
peLLeHni.

« Pa3BuBaviTe KyneTypy yoaneHHoro B3aMMOOEnNCTBIA 1 AelLeHTPanM30BaHHOro KOHTPONA.

AND EQUIPMENT MANUFACTURERS
+ Enable mobility and access rights, with media content and communication solution.
+ Embed IOT connectivity in target equipment.
» Promote culture of remote interaction and decentralized control.

STAT 1: YCTAHOBUTE MHOTOKAHAJTbHYIO KOMMYHUKALINIKO C KITMEHTAMW, MOCTABLLUKAMW YCIIYT
+ Obecneybre MOBUILHOCTL M NpeOCTaBLTe NpaBa AOCTyNa C MOMOLLBIO MeAMAKOHTEHTa 1 KOMMYHUKALIMOHHbIX

»  Obecneysre COBMECTUMOCTb 1 noakso4eHe Lenesoro O60py,El,OBaHI/Iﬂ K NHTEPHETY BeLLl,el;I.

PHASE 1: ESTABLISH OMNI-CHANNEL COMMUNICATION WITH CUSTOMERS, SERVICE PROVIDERS,

+ CokpalleHvie NoTpebHOCTH B NPOBEpPKe
1 OLleHKe.

+ CHW>XXeHue 3aTpaT Ha o0y4deHue 1
cepTndUKaLmio.

* Reduce T&E.
+ Lower training and certification costs.

. Orlpe,u.enme nprMeHnMble aHannTn4eckme BO3MOXHOCTU N MHCTPYMEHTbI.
. BHeﬂ,pﬂMTe MallHHOe O6y‘-|eHMe M MHTEerpaumnio C MHTEPHETOM BeLLien.

B eMHbIV cepsuc <<I'IpI/I60pHOI7I naHenmn» N nNpegocraBNeHnNa OTHETHOCTA.

PHASE 2: INTEGRATE TELEMETRY AND TELECOMMUNICATION
+ |dentify applicable analytics capabilities and tools.
» Implement machine learning and IOT integration.

and dashboard services.

STAN 2: BHEAPANTE TENEMETPUIO 1 TENEKOMMYHUKALIMOHHBIE PELLIEHIS

+ ObbenVHsANTE CTapble U HOBbIE CUCTEMbI aBTOMATN3aLMM, TENEMETPMN 1 MALLMHHOMO 0DyYeHs

* Integrate legacy and modern automation, telemetry, and machine learning in unified reporting .

* CHW>XXEHWE He3annaHpPOoBaHHOTO
BPEMEHV NPOCTOS.

» CHW>XeHWe 3aTpaT Ha ModenvpoBaHve
LaHHbIX.

» CokpalleHne pacxogoB Ha UT-XOCTUHP
N NHDPACTPYKTYPY XPaHEHWS OaHHbIX.

+ Decrease unplanned downtime.

. Sﬁend less on data modelling.
Shrink IT hosting and storage

infrastructure costs.

MOBWJIbHOCTA

yryOneHHOM aHanUTUKM.
+ OcyllecTBRsnTe AeLeHTpanm3aLmio KOHTPonS.

PHASE 3: OPTIMIZE AND ENHANCE ANALYTICS AND MOBILITY CAPABILITIES

» Decentralize controls.

STAM 3: ONTUMW3UPYWTE 1 PACLLUMPANTE MOTEHLLMAI B OBJTACTU AHATIUTKIA U

* PaclumpsiniTe COTPYAHNYECTBO NMyTEM NMOCTOSHHON Nepeaaqy 3HaHWiA B 0b6nact MoBUnbHOCT 1

 Improve collaboration by continuously imparting mobility and advanced analytics capabilities.

+ boree Hu3kas CTOMMOCTb
00CNyXXMBaHWS.

* YcTpaHeHe orpoMHOTo KonM4ecTsa
JLLOTOBOPOB CO CTOPOHHUMM
opraHv3aLmnsmu.

« [lepefaya TEXHUHECKNX 3HAHWIA 1
HaBbIKOB PabOTHUKAM.

+ Lower cost of maintenance.
+ Eliminate expensive third-party contracts
+ Impart technical ability to workforce.

Pucynox 4 - lopoocnan kapma no onmumudauuu onepavuii (Lee, 2020 2.)
Figure 4 — Roadmap for Optimizing Operations (Lee, 2020)

06'bEMAM JJAHHBIX U UH(POPMALTUU B HE(PTETA30BOM OTPACIH.

YTOOBI ABUTATHCS BIIEPE], YETKO IOHUMASI, YTO UMEHHO
JIIOJIU CTOSAT BO IVIABE YITIA HU(PPOBOI TPAHCHOPMALIUY,
HEOOXOAUMO NIPOBECTH NEPENOATOTOBKY IIEPCOHANA JJIS
PabOTBhI C JAHHBIMU U OCBOECHUS LIU(PPOBBIX BOZMOKHOCTEH,
4TO MO3BOJINT HOBBICUTH KBAITM(PUKALIUIO M ONITHUMU3UPOBATh
MPOU3BOJUTEIBLHOCTD TPyAA. Kpome Toro, BHEpEHNE
IH(PPOBBIX TEXHOJIOTUH HOBOT'O HOKOJIEHUS IS
HUCTIOIB30BAHUS SKOCUCTEM MPH OBICTPOM U MACIITAOHOM
NPHUHATAY PEMIEHUI HA OCHOBE JJAHHBIX ITO3BOJIUT OTKPBIThH
CKPBITBIE BO3MOXKHOCTU. BaXKHENIITMMU CPEAN STUX ITU(PPOBBIX
TEXHOJIOTUI HOBOT'O IOKOJIEHUS ABJIAIOTCS TEXHOIOT U
PACIIPEIEIEHHOTO PEECTPa/OIOKIYEHH; UICKYCCTBEHHBIH
UHTEJUIEKT; PACITUPEHHAS PEAIbBHOCTD; U KBAHTOBBIE
BBIYMCJICHUS, BCE BMECTE U3BECTHBIC KAK TEXHOIOTUU PUUPK
(Smart, Holsman, & Adams, 2020 r).

BbiBOAbI

Iundposas TpaHCHOPMALUS — 3TO IIPOLECC C HECKOIBKUMU
B3aMMOCBA3aHHBIMU IIPOMEXKYTOYHBIMU LIEJIIMH, 4 B KOHEYHOM
UTOI'C€ — CTPEMJICHUE K IIOBCEMECTHOU OIITUMU3ALIUN
MPOLIECCOB, TOAPA3AEICHUI U GU3HEC-3KOCUCTEMBI B 3IIOXY
TUIIEPIIOAKIIOUYEHU N, KOIAd HAJTAXKUBAHUE IIPABHUJIbHBIX CBA3EN
(MEXly KIIMEHTCKHUM OT/ICJIOM U 63K-0(DHCOM, JAHHBIMH,
IIOJIYYEHHBIMU OT «BELIE» U B PE3YJILTATE PELICHUI, JIIOAbMH,
KOMAH/IAMU, TEXHOJIOTUAMM, PA3IUYHBIMU YYACTHUKAMU B
3KOCHUCTEMAX U T. [I.) B PAMKAX JAHHOI'O IIPOLIECCA U ABJIACTCSA
KJIIOYOM K YCIIEXY.

YenoBeueCKU (PAKTOP UT'PAET KIIOUEBYIO POJIb HA
BCEX YPOBHAX: HA 3TAMNAX TPAHC(POPMAITUHN KAK TAKOBOHU

To move forward and with the clear
understanding that people drive digital
transformation, it is imperative that the
workforce is reskilled with the required data
and digital capabilities to enhance labor
proficiency and optimized productivity.

Also, embracing next-generation digital
technologies to leverage on ecosystems while
making data-driven decisions at pace and
scale will unlock hidden potentials. Critical
among these next-gen digital technologies
are distributed ledger technology/blockchain;
artificial intelligence (AI); extended reality
(XR); and quantum computing — collectively
known as DARQ technologies (Smart,
Holsman, & Adams, 2020).

Conclusion

Digital transformation is a journey with
multiple connected intermediary goals, in the
end, striving towards ubiquitous optimization
across processes, divisions and the business
ecosystem of a hyper-connected age where
building the right bridges (between front
end and back office, data from ‘things’ and
decisions, people, teams, technologies,
various players in ecosystems etc.) in function
of that journey is key to succeed.

The human element is key in it on all
levels: in the stages of transformation as such

Ne 1 (075) Mapr/March 2021 73

N
=
O
Q
=
@)
Z
a5
O
/A
=




STAM 1: HANIAXVBAITE CBA3M MEXAY NIOABMU, KOMAHAAMM U MPOAYKTAMN

+ Hanapbre Gecnepe6oliHbI 0OMeH MAEAMM 1 KOMNEKTUBHOE Pa3BuTME BHE 3aBUCUMOCTL OT MECTOMONOXKEHNS
COTPYAHVKOB 1 HacOBbIX MOSICOB.

+ [oBblLaNTe NPOV3BOANTENBHOCTL (PYHKLIMOHASBHBIX KOMAHZ, 1 OPraH13aLiA-NoCTaBLiVKOB BHE 3aBUCMMOCTY OT
reorpadr4eckoro MeCTOMoNoXeHUS. .

* B KkayecTBe nepBoro Lwara NoAKmo4MTe YCTporcTaa k UT-crictemam (Ha OCHOBaHMM MPYKNaAHOMo NPOrpaMMHOTO
nHTEpdeNca). .

+ ObecneysTe COBMECTUMOCTb U MOAKITIOHEHIE LIeNeBoro 06opyAoBaHYis K MHTEPHETY BeLLen. .

+ Pa3BviBaiiTe Ky/bTypy YAaNeHHOro B3aMMOAEVCTBYS 1 AELIEHTPANN30BaHHOTO KOHTPOSS.

CHW>XeHwe 3aTpaT Ha pa3paboTky
MPOAYKLMN.

CTMMynMpoBaHue obMeHa 3HaHUAMMU.
[MOBbILLIEHWE NPOU3BOAUTENLHOCTA
TPpyHa COTPYAHMKOB.
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PHASE 1: CONNECT PEOPLE, TEAMS AND PRODUCTS * Reduce product development cost.
+ Enable seamless idea sharing and collaborative development between individuals /teams irrespective of location * Boost knowledge sharing.
and time zones. * Increase employee productivity.

Enhance productivity across functional teams, geographical boundaries, and supplier organizations.
Connect devices to IT systems as the first step (API-enabled).

Embed loT connectivity in target equipment.

Promote culture of remote interaction and decentralized control.

STATM 2: NCTMOJIb3YWTE TEXHOSTOI MK MOCITONHOTO CUHTE3A, AHATTUTAKY + TpaHchopmaums pbIHOYHOM

* [pumeHsinTe 3D-neyatb Ans YCKOPEHUS MHHOBALMIA 1 ONTUMAbHOTO UCMONb30BaHWs TeXHONOMN MH(OPMaLMK B Uaeu.
MOC/OMHOTO CUHTE3a. * YcKopeHue MHHOBALMIA.

+ Cobupaiite MHHOPMaLMio 06 OTHOLLEHWN K MPOAYKTY U O TEHAEHLMAX Ha PbIHKE ANs MPUHSATAS * YBenuueHve BbIpy4KM OT

peLueHui No AM3aiHy NpogyKTa Ha OCHOBaHMN PeLLEH B paMKax LOPOXHOM KapTsl,

MHHOBALIMOHHbIX YCIYT U CEPBUCOB,
MHPOPMaLMK 00 MCMOMb30BaHMM MPOAYKTa U TENEMETPUHECKMX AaHHbIX.

BrepBble BbIBEAEHHbIX HA PbIHOK.

PHASE 2: USE OF ADDITIVE MANUFACTURING, ANALYTICS » Enhance market insights into ideation.
+ Use 3D printing to accelerate innovation and optimized use of additive manufacturing * Accelerate innovation.
+ Gain insights from product sentiment and market trends to drive roadmap decisions, product use, * Increase revenue form innovative “first to

and performance telemetry for design decisions. market” services.

STANM 3: BHEAPANTE MOBUJIbHbIE V1 TUBKWE UHXEHEPHBIE TEXHONOT M

* Wcnonb3ywTe OaHHbIE MO peanv3yeMbiM Ha PbIHKE MPOAYKTaM, AaHHbIE COLMAMbHbIX CETEN U
aHaNMUTUKM, 4TOObI BOCMOMb30BaThCs HOBbIMU BO3MOXHOCTAMM.

» Obecneybte bonee bepexxvByio OpraHM3aLmio NPoLLecca pa3paboTkm NPOAYKTa.

* Y4uTbiBaliTe MOXeNaHWs 1 MOTPEOHOCTM KITMEHTOB NMPY Pa3paboTKe TEKYLLX U ByAyLLIMX MPOLAYKTOB.

+ bornee BblCOKas peHTabenbHOCTb
WNHBECTULII B MHHOBALIW.

+ bornee HW3KWe N30ep>XKM Ha
Co34aHK1e NPOTOTUMNOB, hKr3nyeckoe
MOAENMPOBAHME U NCTIbITAHWA.

PHASE 3: IMPLEMENT MOBILE, AGILE ENGINEERING PRODUCTIVITY

» Use data from in-market products, social networks, and analytics to uncover new opportunities and
roadmap commitments

+ Enable a leaner product development organization.

+ Address customers’ needs and wants into current and future designs.

+ Drive higher return on innovation
investment.

+ Lower cost of prototyping, physical
modelling and testing.

Pucynox 5 - Jopoacuasn kapma no mpauncgopmavuu npooyxmoeé (Lee, 2020 2.)
Figure 5 — Roadmap for Transforming Products (Lee, 2020)

: 80 000 gaTuMKoB Ha ofHOM
. coBpemMeHHou nnatpopme

94% pobbium Ha 1500
. MecTopoxaeHusx (onee 65 000+)

112 Tb/AeHb TONbKO B OAHOM KPYMHOM :
: HepTera3oBOW KOMMaHN : 2Thb/peHb

: 80,000 sensors in a single platform ~ : ToNbko 5% ncnonbsyercs,

I o . : @ 95% He MCnonb3yeTcs
: 94% of production in 1,500 oil fields : 2 TB/day

300 000 nybnukaumii B rog

AMEPUKAHCKUIA UHCTUTYT
HedTM, OOLLECTBO MHXEHEPOB
HedTerasoBov MNPOMbILLIEHHOCTY,

AMepriKaHckas accoupmauma
reosioroB-HeMTAHVKOB 1 AP.

300,000 publications/year : (65,000+) :
American Petroleum Institute, SPE,  : 1-2 TB/day one major O&G company : Only 5% gets to the shore
AAPG, SGE and others 2 only 1 95% is not used

Mepen3bbIToK AaHHBIX 1 3aBUCMMOCTb

OT TPAAMLMOHHbIX, HEMACLITAbMpPyeMbIX
METOL0B

Data overload and reliance on

: MepemelLieHme kappos

1 AePUUNT HAaBbIKOB

: Workforce transition and shortage

: VIHTepHeT BeLLen, TeXHOMorMm ¢
: GonbLLKIM 06BEMOM BbIYUCTIEH NN

: loT, data and computationally intensive

2 of skills : technologies

traditional, non-scalable methods

Pucynox 6 — Cocmosnnue oen 8 nedpmeza3oaoii ompacau (IBM Chemicals
and Petroleum, 2017 2.)

Figure 6 — State of Affairs in the Oil & Gas Industry (IBM Chemicals and
Petroleum, 2017)
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(COTPYAHUYECTBO, SKOCUCTEMBIL, HABBIKH, KYJIBTYPA,

PAaCHIMPEHUE TIPAB U BO3MOKHOCTEN U T. /1.), A TAKKE,
OYEBH/IHO, U B LIEJIAX HU(PPOBOU TpaHCHOpMALIUU. ©
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Te3auncbl KoHdepeHLn No KONTIOOMHIroBbIM
TeXHOJIOrMIM Y BHYTPUCKBA)KHHbIM
pab6otam SPE/ICoTA 2020 (acts3)

SPE/ICoTA Coiled Tubing & Well Intervention
Conference 2020 Abstracts (part3)

MedxncoyHnapoorasn KorgepeHyiusa no
KOZAMIOOUH20BbIM 1MEXHOJIOLUAM U
srympuckearcurmrvim pabomam SPE/ICOTA
npowna 6 Byonernoce, wmam Texac, CLIA,
24-25 mapma 2020 2. Kongeperyus
nPOBOOUMCSL €IHCe200HO, OP2AHUSAMODAMU
KOHDeperuuL mpaoutiiuOHHO 6bLCINY UL
Obuyecmeo uriceHepos-1edhmAHUKO8

SPE 1 Accoyuauiss cneyudaiiicmos 1o
KOZUMIOOUH208bIM MEXHOJIO2UAM U
srympuckearcurrvim pabomam (1CoTA).

Cekums 15. TexHnyeckme peweHUa AN BHYTPUCKBaXXUHHbIX

paboT B COXHbIX YCTOBUAX

[Joknagel, NpefcTaBneHHble B paMKax faHHOM CeKLMM, NMOCBSILLeHbI
BHYTPUCKBaXMHHbBIM paboTam, NPOBOAVMbIM B YCIIOBUSX CUITbHbIX
OCNOXHEHWNIA. B KaXaom [okafie NpeacTaBieHo peLleHre npobrem,
CBf3aHHbIX C aHOMaSbHO BbICOKMMW AABNEHUAMM 1 TeMNepaTypon,
TPYLHOLOCTYMHBIMM NOKaUMAMU, AAVHHBIMY TOPU30HTaNbHbIMM
YHaCTKaMm CKBAXKMH ¥ BbICOKOW CTOMMOCTbIO PaboT. Takxke OnmchiBaIoTCS
Cnocobbl NoBbILLeHWs 3hdeKTUBHOCTL paboT. B pamkax AaHHOM cekumm
ByLyT pacCMOTpeHbI OnepaLMoHHbIe 3aaaqn, paspaboTka YHUKanbHOro
000pyAOBaHNS U TEXHONOMMYECKUX NMOAXOL0B, @ TAaKXe WNPOKUIA CNekTp
Pa3NNYHbIX YCIIOBMM KaK AN BHYTPUCKBAXMHHbIX paboT, Tak 1 Ans pabot ¢
TpybonpoBoaamu.

M poBeneHme pa60T B TOPU3OHTAJIbHbIX
CKBa>UHax anuv HOW 6onee 4dKkmc

npumeHeHmnem NHKT 60,3 mm

Irma Irais Galvan, Genesis Mallanao, Garry McClelland, Jessica Perez,
Global Tubing LLC; Jason Skufca, Mary Suarez, Nine Energy Services

Texymurit pocT 06’bEMOB JOOBIYU U3 33JIEXKEH
HETPAJUIMOHHBIX 3A11ACOB C/IAHIEB B CEBEPHON AMEPUKE
IPOUCXOAUT 6IATOAAPS ONTUMM3AUH KOHCTPYKIIUH
CKBAXXKUH U TEXHOJIOTUHU PA6OT: 6OJbINAS IIUHA
TOPU3OHTAJIBHBIX YYACTKOB, BHICOKUE OO'bEMBI IPOMNITAHTA
U IPUMEHEHUE XKUJIKOCTEH JIJIsI TUPOPA3PbhIBA HA
BOJHOI OCHOBE. B 11€/14X OBBIEHU S IIPOAYKTUBHOCTU
U PEHTA6EIBHOCTH CKBAKHH JJOOBIBAIOIINE KOMITAHUU
MPOJOIKAIOT YBENUYUBATD JJINHBI TOPHU30OHTAIBHBIX
Y4YaCTKOB C 3 10 4 KM. Takue JUIMHBI 3HAYUTEIBHO MTOBBIIAIOT
CIIOKHOCTB PA60T, UTO IPHUBOJAUT K HEOOXOIUMOCTH
PaCHINPEHUSA IKCILTYATAIUOHHBIX I'DAHHUL] IPUMEHEHHU A
TEXHOJIOTMH KOJNTIOOMHTIA. B JAHHON CTAThE PACCMOTPEHBI
HOAPOOHOCTU TEXHOJIOTMYECKOTO IMTPOIECCA, KOHCTPYKIHS
CKBA’KUHBI, 4 TAK)KE KOMIIOHOBKA HHU3a KOJIOHHBI, KOTOPAs
06€eCTIeYniIa yCIIENTHOE BBITIOJIHEHUE PA60T C IPUMEHEHHEM
THKT auametrpom 60,3 MM B CKBAKHHAX C OUE€Hb JITTUHHBIM
TOPHU30HTAIBHBIM YYACTKOM.
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The Coiled Tubing & Well Intervention
Conference took place in Woodlands,
Texas, USA on March 24-25, 2020.
The annual event was traditionally
organized by the Societ) of Petroleum
Engineers (SPE) and the Intervention
& Coiled Tubing Association (I1CoI1A).

Session 15: Intervention Solutions in Challenging

Environments

Papers presented in this session represent some truly out-
standing well interventions performed in difficult, hazardous
environments. All face interesting challenges related to pres-
sure and temperature, geographic location, extended reach,
working environment, cost, and efficiency. This session will
cover operational challenges, customization of approach and
equipment, and a breadth of work environments, both well
and flowline applications.

Overcoming the Operational
Challenges of +13,000-ft Well Laterals
With 2.375-in Coiled Tubing

Irma Irais Galvan, Genesis Mallanao, Garry McClelland,
Jessica Perez, Global Tubing LLC; Jason Skufca, Mary
Suarez, Nine Energy Services

The latest growth of North American
unconventional shale plays is supported by the
shift towards improved well designs: extended
well laterals, high-intensity proppant loadings,
and adoption of slick water fluids for fracturing.
To optimize well productivity and economics,
producers continue to push the well lateral
boundaries from 10,000-ft to over 15,000-ft,
creating super lateral wells, which pose significant
challenges and pushed the boundaries of
extended reach Coiled Tubing (CT) operations.
This document outlines field operational details,
string design and downhole tool considerations
that had a major effect on the success of extended
reach CT interventions in super laterals with
2.375-in CT diameters.

Currently, several U.S. operators have succeeded
with 7,500-ft to 10,000-ft range laterals using
CT in post-fracture plug mill-out and clean-out
operations. These well designs and successive
service operations require larger CT diameters
and higher pumping pressures to effectively
complete job objectives. Generally, 2.375-in



Ha Texkymmnui MOMEHT HECKOJIBKO JOOBIBAIOMUX KOMITAHUH
B CIIIA yCIIENTHO BBIIOJHWINA PAOOTHI IO Pa30yPUBAHUIO
pOOOK U MPOMBIBKE 1Tocie I'PIT ¢ IpUMEHEHHUEM
KONTIOOHUHTA. KOHCTPYKIIUU 3TUX CKBAXKHH TPEOYIOT
npuMeHeHus FTHKT 60bI1ero fuaMeTpa 1 60J1e€ BBICOKHUX
JABJIEHUH 3aAKAYKHU JJI8 PENIEHNA IOCTABJIEHHBIX 33/4a4. Kak
MIPABUJIO, /IS PAOOTHI B YCJIOBUAX BBICOKUX JABJICHUI 1
GOIBIUX [TYOUH UCTIoNb3yioTcss THKT guamerpom 60,3 Mmm
IJIUHOM 60Jj1€€ 7 KM C IIOBBIIIEHHOM TOJIIIMHOM CTEHKU 1
6osee npoyHor Mapkoy cranu. Takue T'HKT o6ecneunBaior
00J1€€ BBICOKHH 32I14C YCTAIOCTHOM IPOYHOCTU HA U3rU6
U CTOUKOCTb K JIe(pOPMAIIHSIM BO BpeMsI PA6OT. JIJ1s1 OLIEHKU
appexrrusHOCTH THKT B CKBAXKMHAX C PEKOPIHBIMH
TYO6UHAMU ObLJIN IPOBEICHBI CJICIYIONUE PACYETHL: PACUET
Harpysok Ha 'HKT, pacueT Ha yCTOMYUBOCTDb IIPH U3THOE,
TUAPABIUYECKHE PACYETEL, A TAKXKE PACYET CUJI TPDEHUS.
TaxoKe P OLIEHKE ObUIN YYTEHBI TAKHE ONEPALTMOHHBIE
(PaKTOPBHL, KAK JOCTYIHOCTb OOOPYAOBAHUS, JIOTUCTUKA U
UH(PACTPYKTYyPa MECTOPOXKICHUS.

Pe3ynbTaThl TOJIEBBIX PAOOT MTOKA3AJIH, YTO AJIA
YCIIEITHOT'O MPOBEAECHUA PAOOT B CKBAKMHAX C JUIMHONU
TOPHU30HTAIBHOI'O yuacTKa 605ee 4400 M HEOOXOAUMO
HCIIOJIb30BATh BEICOKOTEXHOMOrUYHbIe THKT, MTHCTPYMEHTHI
JULS CHDKEHH S TPEHUS, 4 TAKKE XMMUYECKUE JOOABKHU U
CIIENUATBHBIE TEXHOJIOTUH /I TTOBBIMEHUA 3(PPEKTUBHOCTH
pa6oT. ITpumenenre 'HKT 13 BBICOKOIIPOYHOM 3aKaJIEHHOM
CTaJIM CO CNIEIUAIBHBIMH KOH(PUTYPALTUAMU TOJIIUHEI
CTEHKH, 4 Takke Hosermer THKT ¢ mepeMeHHOM TONIUHON
CTEHKHU (4 pa3HBIX HOMUHAIBHBIX TOMIAHBI HAa 60 M
TPYOBI) OOECIIEYMNJIO YBETUUECHUE MAKCHUMATIbHOM ITTyOUHBI
JOXOK/IEHHUS 3160MHOM KOMIIOHOBKHU U ITOBBIIIEHUE CPOKA
CJIY>KOBI TPYOBIL. [1J151 YCIIEITHOT'O BBIITOJIHEHHUS pab0T 11O
IIPOMBIBKE CKBASKHHBI C PACX00M 6051ee 600 1/MUH U
nasaeHueM cBoinie 500 aTM HEOO6XOAUMO HUCIIOIb30BATH
CIIEUAIbHBIE UHCTPYMEHTBI /11 PAOOTHI B CKBAXKUHAX C
OOJIBIIUM OTXOAOM OT BEPTUKAJIN, A TAKXKE CIIELIUAJIbHBIE
XUMHUYECKUE JOOABKHU IS HIOHUKEHUA TPDEHUA.

Pexopabl, yCTAHOBJIEHHBIE IIPU BBITIOJIHEHUH PA0OT,
TMIOKA3bIBAIOT BBICOKMH ITOTEHIIUAJ OITMCAHHDBIX TEXHOJIOIUN
JUISL pAOOTHI B CKBA’KMHAX C OOJIBIINM OTXOJOM OT
BEPTUKAIN. THHOBAIIMOHHBIE PEIIEHUA IIPU PA3PA6OTKE
YCTBEBOI'O OOOPYAOBAHMS, 3A00MHOI'O OOOPYAOBAHMS,
nopbdope marepraia u Koupurypanuu I'HKT, a Takxe
YCOBEPIIEHCTBOBAHNE TEXHOJIOIMH U ONITUMU3ALINA
JIOTUCTUKH — BCE 3TO B COBOKYITHOCTH ITO3BOJIMJIO YCIIEITHO
U 6€30ITaCHO BBITIOTHUTD PAOOTHI M BBIBECTH TEXHOIOTHIO HA
HOBBIA YPOBEHD.

MpombiBKa NoaBoaHOro TpybonpoBoaa
¢ npumeHeHnem M'HKT c cygHa ans
LO0ObIYK, XpaHEHUS N OTIPY3KU HEPTH

Eduardo Delgado, Vinicius Rodrigues, Luis Fagundes, Halliburton

B cTaTbe PacCMOTPEHBI PA6OTHI IO U3BJICYEHUIO CKPEOKA
JULSL OYUCTKU TPYOOIIPOBO/A, OCTABJIEHHOI'O B IIOJIBOJHON
BbIKI/I,ZIHOI;I JIMHWUY B HCU3BCCTHOM MCCTC IIOCJIC HCYTAYHBIX
paboT no OYUCTKE. M3-32 OCTABIEHHOT'O CKPEOKA U
OTJIOKEHUI NAPA(HUHOB BBIKUHAS JIMHUS CKBAKHUHBI CAMOM
KPYITHOM TOGBIBAIOIIEI KOMIIAHUHM HA CEBEPO-3AMATHOM
mesib(pe Bpazunnu 66112 TOMTHOCTBIO 330JIOKUPOBAHA.

Heo6xoauMOo 61710 IPOBECTH THIATEIBHOE IJIAHUPOBAHUE
JUIS TIPABUJIBHOT'O PACTIONIOXKEHU A KOJIITIOOMHTOBOI'O

CT diameters of over +23,000-ft in length, that
feature a robust wall design and materials are
being used to withstand the combined pressure
loadings and access target depths, — while
minimizing bend cycle fatigue accumulation

and deformation during operations. Operational
plans comparing CT forces, lock-up behavior and
hydraulics analysis, along with friction matching
of post-job data evaluations, were used to
compare the CT performance in the newest well
lateral records. Other operational factors, such as
equipment availability, logistical issues, and field
deployment, are also considered in the analysis of
using CT in these complex wells.

Field results demonstrated that CT well
interventions in over 14,500-ft laterals are feasible
by using highly engineered 2.375-in CT, friction
reduction tools accompanied by fluids chemical
additives, and tailored operating techniques that
improve efficiencies. The application of high
strength quench and tempered material with
specific wall configurations that feature the use
of the thickest gauge used in a working CT string,
and the newest taper technology that transitions
through four nominal wall thicknesses within
couple hundred feet, — have been found to
maximize lateral reach capabilities and service
life in extended reach operations. The inclusion
of the latest technologies on extended reach tools
and fluid additives is a must to maximize friction
reduction and wellbore cleaning at rates of over 4
BPM and working pressures of over 7,000 psi.

These industry records demonstrate that the
potential for longer laterals is far from being
exhausted. Technological innovations on surface
equipment, downhole tools, CT materials and
highly engineered strings configurations, along
with refined operational practices and logistics,
are required to perform safe extended lateral
completions on a larger scale.

Customized Subsea Production
Flowline Cleanout with Coiled
Tubing from a Floating Production
Storage and Offloading Vessel

Eduardo Delgado, Vinicius Rodrigues, Luis Fagundes,
Halliburton

The recovery of a pipeline inspection gauge
(PIG) left in a subsea production flowline in an
unknown location after a failed cleaning and
inspection operation is discussed. Combined with
paraffin deposits, the production flowline of the
best offshore producer in northeast Brazil was
completely blocked.

Extensive planning was necessary to spot the
coiled tubing (CT) equipment to accommodate
the deck configuration of the floating production
storage and offloading (FPSO) vessel and to
overcome dimensional and load capacity
limitations. A customized extendable jacking
frame was manufactured to support the CT
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060PYJOBAHUSA C YYETOM KOH(PUT'YPALTUH ATYObI ITIABYYErO
Cy[HA I XPAHEHU U BRIIPY3KU Ipoaykuuu (FPSO), a
TAKIKE JJIs1 IPEOAOJIEHUS OTPAHUYEHHNH 110 TA6apUTaM U
IPy30NOABEMHOCTH. [I71 yCTaHOBKM NHkeKTOpa THKT 1
06€ECTIEYEHU ST MECTA /151 PA60OYErO OKHA OblJIa U3TOTOBJICHA
CHeanbHasA BBIABIDKHAS TOABEMHAS yCTAHOBKA. Takas
KOH(PUT'YPALIUs YCTHEBOI'O OOOPYJOBAHUA ObLIA HEOOXOIUMA
JULS IPOBEJIEHUS PAOOT IO TPOMBIBKE MOJBOJJHOM BBIKH/IHOM
JIMHUU CKBAXKUHBL [IJ11 aHAIN3a TUIPABINYCCKUX CUJI U
HArPy30K OBbLJIO UCMOJIB30BAHO MPOrPAMMHOE OOECIIEUEHHE,
KOTOPOE MO3BOJIWIO NOATBEPAUTD AOXOXKJeHue THKT

J10 32JJAHHOU IMTYOUHBI U 06ECIIEYNTh ONITUMAJIBHYIO
3(PPEKTUBHOCTD CTPYHUHOI IPOMBIBKU.

Tpy6bonpoBO[, ObLI YCIIENTHO OYMIIEH OT OTIOXKEHUI
napadUuHOB, CKPEOOK ObLJI U3BJICYCH HA TIOBEPXHOCTD.
MownTax obopygosanusi THKT nHa cynae FPSO Obli1 BBITIOJIHEH
06€3 IPOCTOEB U OCJIOKHEHUI.

B noknaze nokazaHa BO3MOXKXHOCTb puMeHeHust THKT
HE TOJIBKO JIJIS1 TPAJUIIMOHHBIX BHYTPHUCKBAXKUHHBIX Pa0OT,
HO U JUISL pabOT B BBIKM/IHBIX TPYOOIIPOBOAAX CKBAXKUH
C BO3MOXXHOCTBIO MOHT4K4 YCTBEBOT'O OOOPYIOBAHHUSA B
YCIOBUAX OT PAHUYEHHON IUIOIM AN U I'PY30IObEMHOCTH.

B gaHHOM Ciry4ae 6bl/1a U3TOTOBJIEHA CIIEITUAIbHAA
ycraHoBKa 'HKT, KOTOpas MO3BOJIN/IA IPOBECTH MOHTAXK
060PYNOBAHMA HA Cy[JHE C KPAMTHE OTPAHUYEHHBIM
Nay6HBIM IPOCTPAHCTBOM U I'PY30IIO'bEMHOCTBIO, B
PE3YIBTATE YETO MOCE HEYAAYHBIX PAOOT IO OYHUCTKE
CKpEOKOM 10OBIYA YITIEBOJOPOJOB U3 CKBAXKUHBI ObLIIA
BO30OHOBJICHA.

YcnelwHoe BbiNonHeHWe paboT ¢ KoNTIoOUHIoM
B yd10BUAX OrpaHMLIEHHOVI nnowagun I'IaJ'Iy6bI
Steven Henry Craig, Epsa Sharma, Ayed Guembri, Kevin Peter, Baker
Hughes

ITpOMBIBKA CKBAKMHBI OT IECKA U IPOIIIAHTA OCTAETCS
OJJHHUM U3 HaNOO0JIEE€ PACIPOCTPAHEHHBIX BUIOB
MPUMEHEHUS KOITIOOUHTA B HE(PTETa30BOM OTPACIU.
OJIHAKO PabOTHI HA MIEIb(QE ABIIIOTCS 60IEE CIOKHBIMU
B CBA3U C OT'PAHUYEHHOCTBIO MATYOHOTO IPOCTPAHCTBA,
MEHBIIIEN I'PY30MOABEMHOCTBIO KPAHA ¥ HU3KHUM
JIACTOBBIM JIABJIEHUEM. B JAHHOI CTAThE PACCMATPUBAETCA
OJJHA U3 TAKUX CJIOKHBIX pab0T Ha MIEIb(E B YCIOBUAX
OTPaHUYCHHON IJIONAIU NTATyObl, HECITOCOOHOM PA3MECTHUTD
Bech (10T 'HKT. B cTaThe NpeICTABIEHBI BCE BOZHUKIITNE
OpPOO6JIEMBI U TEXHUYECKUE PENIEHN S, PA3PA0OOTAHHBIE IS
YCIIEMHOM HAMOTKM KOHIIeHTprudeckor THKT ¢ cynna n
MHOCJIEYIOUIETO BBIIIOTHEHUSA PAOOT.

IlepBas 3aga4a o HamoTke THKT ¢ MOpcCKOro cyiHa
OB BBITTOJIHEHA C IOMOIIBIO [IBYX HHXKEKTOPOB — OJJUH
Ha CyJIHE, APYyToi Ha 1u1aTdopme. Heo6XOqUuMOCTh B
HAMOTKE C CYZJHA BO3HHUKJIA B CBA3H C OTPAHUYEHHON
IPy30NOABEMHOCTBIO ITAT(POPMBL, KOTOPAs ObLIA HUXKE
Beca KoHIlleHTprdecko THKT (Tpy6a 25 MM B Tpy6e 50 MM).
[Tocne BeinonmHeHUs paboT BbiIMOTKA THKT mponsBoaniachk
AHAJIOTUYHBIM CIIOCOOOM. B CBA3M C OrPaHUYEHHBIM
aJIyOHBIM IIPOCTPAHCTBOM OOOPYJOBAHUE 15 ITOJA4 1
JKMJIKOCTH M 430Ta (HACOCHI, PE3EPBYAPBI, 0OOPYIOBAHUE I
MEPEMENTUBAHNSA) PACIIONATAIIOCH HA CYAHE CHAOKEHUSL.

B xo1€ paboT BO3ZHUKIN MHOT'OYHCIEHHBIE IPOOJIEMBI,
KOTOPBIE OBUIN YCIIENTHO PEMIEHBI 0€3 IPOUCIIECTBU,
CBA3AHHBIX C OXPAHOU TPY/4, IPOMBIIIJIEHHON
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injector and provide room for a work window.
This fit-for-purpose rigging was necessary

to enable the viability of the cleanout in the
production flowline of the well. CT operation
modeling software was used to analyze the
hydraulic and force simulations to verify that the
CT would reach the target depth with optimal
jetting efficiency and would tailor the cleanout
methodology.

Paraffin was successfully cleaned from the
flowline, and the PIG was released and recovered
on surface. The CT was efficiently and safely
rigged up on a FPSO without any nonproductive
time or service quality issues.

The versatility of CT services to not only deliver
intervention services on conventional wells but
to also adapt to rig up in extreme geometries and
environments are showcased along with how CT
services can be applied to flowline interventions.

For this case, a customized CT frame was
manufactured to overcome the challenges of
rigging up on a vessel with extremely limited
deck space and load capacities and restoring
hydrocarbon production after a failed PIG
procedure.

Successfully Overcoming Small
Platform Limitations to Conduct

Coiled Tubing Operations

Steven Henry Craig, Epsa Sharma, Ayed Guembri, Kevin
Peter, Baker Hughes

Sand cleanouts remain one of the most
common applications of coiled tubing (CT)
in the oil and gas industry. However, offshore
operational complexity increases with deck
space limitations, lower crane capacity and low
reservoir pressures. This paper reviews one such
challenging offshore scenario, with limited spatial
capacity and not space for a full CT fleet. The
paper describes the challenges encountered and
the solutions formulized to conduct a successful
concentric CT boat spooling and intervention.

The first operational task of boat spooling
was completed from an offshore vessel to the
platform using two injectors, one on the vessel
and the other on the platform. The need for boat
spooling arose due to the limited lifting capacity
at the platform which was below the weight
of the concentric coiled tubing (CCT), 1-in. CT
constrained in a 2-in. string. At project end, the
CCT was removed in a similar manner. Deck
space was also limited and the fluid and nitrogen
support equipment (pumps, tanks, chemical
mixing) were located on a supply vessel.

Numerous challenges were faced during the
operation, all of which were successfully tackled
without health, safety or environmental (HSE)
incident. Additionally, there was a provision of
tanks and pumps on the platform to act asa
back-up in the event of failure of supply from the
vessel to the CT. This paper describes the methods



6€30MACHOCTBIO U OXPAaHOU OKpY»KaIoLIel cpensl. KpoMe Toro,
Ha IU1aT(OPME OBUTH NPEAYCMOTPEHBI 3aITACHBIE PE3EPBYAPDI

U HACOCBI, KOTOPBIE MOKHO OBLJIO UCIIONIb30BATD B CIYy44€
nepebOEB C MOAAYEH XKUIKOCTH U 430TA C CY/IHA HA IIAT(POPMY.
B L[aHHOfI CTaThC OIIMCBIBAIOTCA METOIObI, MCIIOJIb30OBAHHBIC JI51
ycnemrHor HamoTku THKT gmnnaoit 4520 M 061uM BECOM

27 TOHH C Cy[IH4, 4 TAKXKE IIPEUMYIECTBA UCIIOIb30BAHUS
TAKOT'O METOJ[A HAMOTKU 10 BCEMY MUDY.

B A31aTCKO-THUXOOKEAHCKOM PETUOHE PA6OTHI C
KOJITIOOMHI'OM C UCIIOJIb30BAHUEM CY/THA CHAOKEHUSI
BBIIOJIHAIOTCS PETyIsApHO. OgqHako HaMoTKa 'HKT ¢ cygHa
SABJIAETCA JOCTATOYHO PENKOM orepanuert. [Ipeanonaraercs,
4TO 3TO MEPBAS OLIEPALYS, IPHU KOTOPOU HAMOTKA
koH1eHTpruyeckor THKT npon3BoguIace C CyJIHA, 4 HACOCHOE
060PYAOBAHNE HAXO/IUJIOCh HA Cy/IHE CHabG)KeHU . [TogpobHOoEe
U3JIOKEHUE IPOLIECCA PAOOT, MEP 11O CHUKEHUIO PHUCKOB,
TIOJTYYCHHBIX PE3YIBTATOB U N3BJICYCHHBIX YPDOKOB 6YII€T
IPEACTABIATh OCOOYIO IEHHOCTD JIJISI OTPACIIH.

TLIJ,aTeJ'IbHOG nnaHWpoBaHune, MmoaesimpoBaHune
nnpoeeneHmMe NOBUJIbHbIX pa60T c noMouwbio
'HKT B ckBaXXnHax ¢ aHOMarsibHO BbICOKMMMU
gaBneHunem mn TeMHepaTypoﬁ B ydJ1oBUAX
arpeccmBHoM cpepbl Ha bnvxHem BocToke
noseonuno nseneyb bonee 20 km Tpy6 MHKT
Ademola Lawal, Weatherford Oil Tools Middle East, Kuwait; Khaled
Saleh, Abdulaziz Al-khudari, Kuwait Oil Company, Kuwait; Joan Josep
Vidal, Roy MacKenzie, Cesar Perozo, Weatherford Oil Tools Middle
East, Kuwait

YV oHOTO U3 O1nepatTopoB Ha biauskHeM BocToke 661710
HECKOJIBKO CKBA>KHUH C 4aHOMaJIbBHO BBICOKMMH JJABJIEHUEM
U TEMIIEPATYPOH U ATPECCUBHOM CPEJION, KOTOPBIE ObLIN
OCTAHOBJIEHBI U3-34 IPUXBATA THOKOU TPYyOBL. KOHCTPYKIIUA 1
COCTOSIHHE CKBA>KUH UCKJIIOUHJIN BO3MOXKHOCTb IIPUMEHEHU S
TPASULUOHHOM yCTaHOBKU KPC (KaIUTaJ1bHBIA PEMOHT
CKBa’KMH), IO3TOMY aBAPHUIHYIO TPYOy HEOOXOAUMO OBLIO
MU3BJIEYb HA IOBEPXHOCTD C MOMOMIBIO I'H/IPABINYECKON
ycTaHoBKU KPC 1 crieninaibHOTO JIOBUJIBHOT'O OOOPY/IOBAHUSL.
[ npoBeeHNs 0€30IACHBIX U 3(P(PEKTUBHBIX PAOOT
0 (PPE3EPOBAHUIO U U3BJIIEYEHHIO TPYOBI TPEOOBAIICS
BBICOKOKBAJIM(PUITUPOBAHHBIA PA6OUYHH IEPCOHAII, KOTOPBIH
CMOT ObI NOAOOPATH NIPABHUJIBHOE OOOPYIOBAHUE JJI8 KAXKA0ONU
CITYCKO-TIOAbeMHOM onepanyu (CII10).

Pa60TBI OBLIU BBIIOJIHEHBI YCIIEIITHO 61arofapst
TIIATEJIBHOMY INIAHHPOBAHUIO U IPUMEHEHUIO
BHYTPHCKBAXKMHHOT'O OO0PYIOBAHU A, TOAXOIAIIETO JIJISA
PaboT B CKBA>KUHAX C AHOMAJIBHO BBICOKUMH JIABJIEHUEM
U TEMIEPATYPO. [IJ1s1 yCIIENTHOM pa®OThl HEOOXOAUMBI
BBICOKOKBAJTM(PUITUPOBAHHBIA PA6OYNH IEPCOHAIL, HA/IEKHAS
TEXHOJIOTMS U IPABUIbHAA KOH(PUTypaALIH 3a00MHON
KOMIIOHOBKH. B pe3y/IbTaTe 6bJIO0 OOECTIEUYEHO:

e [Ty1an IMKBUJAITAN ABAPUI1 1 KOHTPOIb HAJT CKBA)KUHOU.

¢ I[Tog60p NPAaBUIBHON MAPKH CTAJIN OOOPYAOBAHUA [T
PabOoTHI B KOPPO3UOHHO-AKTUBHOU CPEJIE.

¢ VyeT BCEX BO3MOKHBIX OCJIOKHEHHUH B XOZI€ pa0OT.

* TimarenbHOE IIJIAHUPOBAHUE PAOOT. B 15 CKBAXKUHAX ObLIN
BBINIOJIHEHBI 60J1ee 1082 CITO. Ha moBEPXHOCTH OBLIO
ussjedeHo doiee 20 km Tpyd 'HKT nuamerpom
31,7-44,5 MM. B 00111€T1 CZIOKHOCTHU pa0OTHI 3aHSIN
42 664 yenoBeKo-4aca 6e3 MPOU3BOCTBEHHBIX TPABM U
HENIPOU3BOAUTEIBHOIO BDEMEH.

utilized to successfully boat spool 14,825-ft

of pipe of total weight 27-tonnes and cascade
the benefits to future boat spooling operations
throughout the globe.

While catenary CT operations are common in
the Asia Pacific, boat spooling remains a relatively
rare operation in the industry. It is believed this
is a first operation where a CT operation was
conducted in this manner with the fluid and
nitrogen pump on a supply vessel and boat
spooling was conducted for CCT. Detailing
the execution procedures, risk mitigations,
operational results and lessons learning will be of
value to the industry.

Meticulous Planning, Design, and
Execution of Thru-Tubing Fishing
Campaign in Corrosive HP/HT Wells

for NOCin the Middle East Recovers
more than 68,000-ft of Coiled Tubing
Ademola Lawal, Weatherford Oil Tools Middle East,
Kuwait;Khaled Saleh, Abdulaziz Al-khudari, Kuwait Oil
Company, Kuwait; Joan Josep Vidal, Roy MacKenzie,
Cesar Perozo, Weatherford Oil Tools Middle East,
Kuwait

An operator in the Middle East had several
corrosive high-pressure wells which were shut in
due to stuck coiled tubing. The well design and
status eliminated options for conventional work-
overs, so the fish had to be recovered to surface
utilizing a Hydraulic Workover Unit and specialist
Thru-Tubing fishing equipment. This required
highly experienced fishing & milling personnel
who could ensure the correct equipment was
used for each run-in hole, thereby enabling a safe
and efficient operation.

Successful execution was based on detailed
up-front planning and application of thru-tubing
well intervention services for high pressure/
high temperature (HP/HT) conditions. The ideal
operation would include selection of the right
personnel, technology and bottom-hole assembly
(BHA) configuration that would offer:

* Built-in contingencies for pressure control.
* Meet the material selection guidelines for
operations in the corrosive environment.
* Allow for adequate consideration for all possible
contingencies that may arise during the
operation.
Following this careful up-front planning, more
than 1,082 runs were carried out in 15 wells.
More than 68,000-ft of coiled tubing, with sizes
ranging from 1.250 in. — 1.750 in, was recovered
to surface. In total, more than 42,664 man-
hours were completed with Zero LTIs and Zero
NPT.
This paper serves to highlight the value that
competent up-front planning, equipment
selection and choice of personnel adds to an
extremely high profile and complex fishing
campaign. This allowed complex fish to be
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B cTaTbe NOAUYEPKHYTO, UTO CJIOKHBIE IOBUIBHBIE PAOOTHI
B TAKHUX CJIOKHbBIX YCJIOBUAX OBbILJTN BBIITOJTHEHEI YCIICIITHO
6Haroaap;{ TIIATC/IIBHOMY INITAHUPOBAHUIO, IIPABUJIBHOMY
BBIOOPY OOOPYAOBAHUA U PA6OYETO NEPCOHAA. DTO
IO3BOJINJIO U3BJICYb ABAPUNHBIN UHCTPYMEHT U3 CKBAXKUH
U BOCCTAHOBHUTB JOOBIYY 6€3 TOPOrOCTOAMUX PAOOT O
KAaIUTAJIbBHOMY PEMOHTY. B KOHEYHOM CYETE ITO U30ABUIIO
OnepaTopa OT OONMBIIUX PACXOAOB.

NpuMeHeHMe TEXHONOTNU CTPYNHOM
OCLMNNALMN Ha KONTIOOMHIe Ans NpPOMbIBKU OT
OT/IOXXEHWIN B CKBaXXMHE C aHOMaJIbHO BbICOKMMM
TemnepaTypoun 1 AaBneHUeM, NPeBbIWAOWNMMN
orpaHuyeHus geuratensi. OnbIT paboTbl B
CeBepHom mope CoegnHeHHoro KoponeBcrBa

Konstantin Ermakov, Richard Hampson, David Barclay, Halliburton

B AaHHOM IOKJIA/I€ IPEACTABIEHBI OCJIOXKHEHU S, KOTOPBIE
BO3B/JICUCTBYIOT HA 3300HHBIE KOMIIOHOBKH, CITYCKAEMBIE
H4 KOJITIOOUHTE, IPU pa00TE B CKBA)KUHAX C AHOMAJIbBHO
BBICOKMMM TEMIIEPATYPOH U JABJIEHUEM C HAJTUYHUEM
HOCTOPOHHUX KUAKOCTEN. TaKKE NMPE/ICTABICHBI CIIOCOODI
pEIEHN YKa3aHHBIX IPOOJIEM.

B Ka4ecTBe 3a1aCHOTO CIIOCO6A YIIPABIEHUA 3200MHBIM
KJIAIIAHOM-OTCEKATEJIEM ObLIa BBIOPAaHA KOMITIOHOBKA
C TUJPABIUYECKUM HHCTPYMEHTOM NEPEKIIOYEHU U
YAapHBIM HHCTPYMEHTOM, CIIYCKA€Masl HA KOJITIOOUHTE.
KOHCTPYKIIHA TAKOT'O THIIA KJIAIIaHA TO3BOJISET YIIPABIATH
KJIAIIAHOM IIyTEM ONPEAECTIEHHON NOCIEA0BATEIBHOCTH
[JUKJIOB U3MEHEHUA IABJICHU. DTOT CIIOCOO yIIPABJICHUSA
PaboTAET TONBKO B TOM CJIYy44€, €CIN HA KJIATIAH BO3JICUCTBYET
auddepeHnanbHoE JaBneHue. [1ocae BOSHUKHOBEHHU S
OCJIO’KHEHUH C YIIPABJICHUEM KJIAITAHOM [IUKIAMH
U3MEHEHU JABJICHUSA ObLJIO IPUHATO PEIMIEHUE UCIIONb30BATh
KONTIOOUHT. [TOCIE NEPEKTIOUEHH KJIATTAHA B CKBAXKUHE
C QHOMAJIBHO BBICOKMMHU TEMIIEPATYPOI U JJABJIEHUEM C
OTKPBITBIM CTBOJIOM ITPOBOJANIUCH PAOOTHI HA KabeIe,
OJJHAKO Ka6€JIb IIOBUC B CKBAKUHE, U IIPOUTHU 32JAHHYIO
INIYOUHY HE TTOTy4YHUIOCH. [IepBOHAYAIBHBIE UCCIEJOBAHUA
MOKA3aJIH, YTO IIPUINHOI IPOOIJIEMBI SIBJISETCA OOPA30BAHUE
NPOOKH B CKBAKMHE: METAJUTMYECKAA CTPYKKA B COYETAHUH C
OTJIOKEHUSMHU PACTBOPA HA HEPTAHOIM OCHOBE U KAPOOHATA
KaJIBLIUA. BBLIO NPEANIPUHATO TPU IMTONBITKU OYUCTKHA
MPOOKHU C IBYyMs PA3JIUYHBIMH THUIIAMH BBICOKOHATIOPHBIX/
BBICOKOTEMIIEPATYPHBIX JJBUT'ATEJIEN, OJJHAKO ITOCIIE
KOPOTKOTO BO3/ICHICTBUA 9KCTPEMAIBHBIX CKBA>KUHHBIX
TEMIIEPATYP OHU 3AKOHYUJINCH OE€3yCIIENTHO.

B KauecTBE AIBTEPHATUBHOI'O BADUAHTA YCTPAHEHUA
POOKU OBLIIO IPUHSITO PEMIEHUE CITYCTHUTD KHU/IKOCTHBIN
ocuungtTop Ha THKT. B pesynbrare 6p1a IPOBEIEHA
YCIIEIIHAS IPOMBIBKA IIPOOKH C ITOCJIEAYIOMIEH KUCIOTHOM
06pabOTKOM OTKPBITOI'O CTBOJIA 34 OJJHY CITyCKO-TIOJ/bEMHYIO
OIIEPALIUIO C OTHOM U TOM K€ 3200MHOI KOMIIOHOBKOI.

M pnMmeHeHne CKBaXXMHHOIo TpaKTopa BbICOKOM
mMouwHocTt Ha MTHKT gna ocBoeHUs cKBaXKMH

c 6bonblNM OTX0A0M OT BepTukanu c dLUH

Hussain Alsaiood, Abdulrahman Otaibi, Laurie Duthie, Saudi Aramco;
Umut Aybar, Schlumberger; Andrew French, WWT International

3a9aCTyI0 151 BOCCTAHOBJIEHUS KOJIEKTOPCKUX
CBOMCTB IIJIACTA IOCJIE OYPEHUS U 111 OOECIIEYEHUS
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recovered, restoring production without the need
for a costly work-over operation and ultimately
saved the operator from major expense.

Using Fluidic Oscillation Technology
with Coiled Tubing to Cleanout
Scale from a High-Pressure/Extreme-
Temperature Well Beyond the
Limits of an HPHT Motor: A Case
Study from the UK North Sea

Konstantin Ermakov, Richard Hampson, David Barclay,
Halliburton

This paper explains some of the challenges
that are faced with coiled tubing (CT) bottom
hole assemblies (BHA) when working in
high-pressure/extreme-temperature (HP/ET)
environments with unfavorable fluids and how
these challenges were successfully overcome.

CT was selected as a contingency to operate
a downhole completion isolation valve with a
hydraulically activated shifting tool and impact
tool. By design, this type of valve is operated
using a sequence of pressure cycles, working only
when a certain differential pressure is present
across the valve. CT became the primary option
when problems occurred during the pressure
cycle operation. After shifting the valve, wireline
operations also encountered problems when
they hung up prematurely and could not pass
adepth in this new HP/ET well with an open
hole completion. Initial investigations found
that a blockage of swarf combined with settled
oil-based mud and calcium carbonate fallout
was the source of the problem. Three attempts
with two different types of high-pressure/
high-temperature (HP/HT)-rated motors ended
unsuccessfully after only short exposure to the
extreme downhole temperatures.

As an alternative solution, a fluidic oscillation
tool was run on the CT in an attempt to clear the
blockage. This method resulted in a successful
cleanout followed by an acid treatment of the
open hole section in a single run with the same
BHA.

Powerful Hydraulic Coil Tubing

Tractor Facilitates Stimulation
Application in Extended Reach Wells
Thru Completion Operations

Hussain Alsaiood, Abdulrahman Otaibi, Laurie Duthie,
Saudi Aramco; Umut Aybar, Schlumberger; Andrew
French, WWT International

Matrix acid stimulation in carbonate formations
can often be vital to remove formation damage
post drilling and achieve a more uniform
production profile. Reaching well total depth (TD)
is critical for an effective treatment in extended
reach wells (ERWs) completed with an electrical
submersible pump (ESP). The ESP completion
with minimum restriction of 2.44-in. limits



OJJHOPOJHOTI'O IIPUTOKA B KAPOOHATHBIX IJIACTAX UCIIONb3YIOT
MATPUUHYIO KMCJIOTHYIO OOPA6OTKY. [17151 3(p(PEKTUBHOM
06PabOTKHU CKBAKHH C OOJIBIINM OTXOJOM OT BEPTHUKAJIHN

C 3NEKTPOLIEHTPOOEKHBIM HACOCOM (DLIH) O4eHb BAXKHO
JIOBECTH 3200MHYIO KOMIIOHOBKY JO 3106051 CKBA’KUHBL.
Hanuuue B ckBakuHe DIIH ¢ MPOXOIHBIM IHAMETPOM 62 MM
OT'PAHHUYHBAET MAKCUMAJIBHBIN HAPYKHBIH fruaMeTp THKT

¥ 32060MHOM KOMITOHOBKH. 151 noBeaeHusa THKT go 32605
JIy4IIIE BCErO NOAXOAAT TUPABINUECKUE TPAKTOPHI

(Saiood u g1p., 2018).

J17151 pabOTBI B CKBAXKUHE C TAKHUM IIPOXOIHBIM JUAMETPOM
MOKHO MCNOIB30BaTh TONBKO 'HKT ¢ nnamerpoMm 50,8 MM 1
TUPABINYECKHE TPAKTOPBI C HAPYKHBIM JUAMETPOM 54,0 MM
M MaKCUMaJIbHBIM TATOBBIM ycunueM 1,45 1. [IpegBapurenbHOE
MOZETUPOBAHHUE PA60T 1TOKa3aso, yro 'HKT 50,8 Mm u
TUAPABIUYECKUAI TPAKTOP pasmepa 54,0 MM HE JOCTUTHET
32004 U3-32 HEOIATONIPUATHOU TPAEKTOPUH, YTO HE ITO3BOJIUT
YCIIENIHO IIPOBECTH OOPAOOTKY. B KaueCcTBE aJIbTEPHATHBBI
MOYKHO JIO yCTAaHOBKY DIIH NMpOBECTH KUCIOTHYIO OOPAOOTKY
c ucnonb3oBanueM 'HKT pazmepa 73 MM U THIPABINYECKOTO
TPaKTOpa pazMepa 89 MM.

DTO NO3BOJIAET NOBBICUTh MAKCUMAJIBHOE TATOBOE
ycuaue o 4,2 T, 4TO FAPAHTUPYET JOXOXKJECHUE J10 326051
U obecrieunBaeT 3PPHEKTUBHYIO O6pAOOTKY. Takske THKT
pasMepa 73 MM 06eCcTieurnBaCT 601€€ BBICOKUH PACXO/[L
3aKadky — 10 800 n/muH (pacxop s FHKT pasmepa
50,8 MM — 320 J1/MHUH), 4YTO IIO3BOJIAECT COKPATUTD BPEMSA
KHUCJIOTHOU OOPabOTKH, OBICTPEE TOCTHUYD OIITHMAJIBHOI'O
pacxoza 3aKa4Ku, CO34aTh CETh IMIPOTAKEHHBIX KAHAJIOB B
KapOOHATHOM IUIACTE ¥ COKPATUTD BPEMSA PAOOTHI HACOCOB
Ha 50%. ITocsie OypeHus OypOBast BBIIIKA OCTAETCS HA
CKBaKHHE BO BpEMSI IIPOBEJECHUSI KUCJIOTHOM OOPAOOTKU.
3aTeM MPOU3BOANTCA YCTAHOBKA KOMIIOHOBKH BEPXHETO
3aKaH4YMBaHUA C OIIH ¢ MUHMMaJIBHBIM IPOXOJHBIM
JUAMETPOM.

[JaHHOE TEXHUYECKOE PELIECHUE ABIACTCA AJIBTEPHATUBOIN
JUISL CTAH/ZAPTHBIX pabOT C KOJITIOOMHI'OM B CKBAKMHAX
€ 60JIBIIIUM OTXO/IOM OT BEPTHUKAIN U CY’KEHHUAMU B
KOMIIOHOBKE 3aKaHYUBAHM A, IIOCKOJIbKY OCHOBHOM 3a/1a4€H
SIBJISIETCS IPOBEICHHUE OOPAOOTKHU 110 BCEMY UHTEPBAJLY.
JaHHBIN METO/I C UCTTOJIB30BAHUEM I'UPABINYECKOTIO
TpakTopa 89 MM Ha THKT 73 MM O3BOJIHJI yCTIENTHO
IIPOBECTU OOPAOOTKY OTKPBITOI'O CTBOJIA JI0 320051 HA INTyOUHE
8230 M B YCJIOBUAX AIPECCUBHOM CKBAXKWHHOM CPEZBIL.

MoBblWeHne obbeMa 3akayku rasa Ha 30%
B HarHeTaTenbHOW ra3oBOW CKBaXXuMHe
nyTem n3onaumm MHTEPBaNoOB B YCJIOBUAX
orpaHunyeHus No NPOXogHOMY gMuameTpy
Maria Camila Laguado, Robert Allan Murphy, Weatherford

HarnerarenpHas ra30Bas CKBa>KHA Ne 31 MCIOIb30BAIACH
JULS TOOBIYH I'A30BOTI'0O KOH/IEHCATA M3 IIACTOB Bapko,
I'yaganyne n Mupagop. HarnerareabHas CKBAKHMHA
obecneunBana 3akadky 420 000 M ra3a B IEHb B IIACTHI
bapko, I'vaganyne u Mupazaop. Ilociie onpeaeieHHOro
neprojia paboThl CKBAXKHUHBI ObLJIO IIPOBEJEHO HECKOIBKO
UCCJIEJOBAHNN, KOTOPBIE TTOKA3AJIH, UTO I'd3 PACTIPEAEISIICS
HEPABHOMEPHO MEXY TPEMS IJIACTAMH, U OCHOBHON OO'bEM
ra3a yxo/AuJ B BEpXHUM IJI1aCT MUpaop.

Tlocie TIHATENBHOTO U3yYEH U TPOOIEMBI JOOBIBAIOMIEH
KOMMAHHUET OBLIO IPUHATO PEMIEHUE MPOBECTH PAOOTEI

the coil tubing (CT) and downhole tools size.
Hydraulically powered CT tractors are an ideal
solution to pull the CT to TD (Saiood et al. 2018).

The completion minimum restriction only
allows for 2-in. CT with 2-1/8-in. OD hydraulically
powered CT tractors and a maximum pulling
force of 3,200 Ibs. Pre-job CT design-aided
simulations predicted the 2-in. CT size and a
2-1/8-in. CT tractor would not reach well TD due
to unfavorable trajectory and therefore potentially
jeopardizing a successful stimulation treatment.
An alternative method is to utilize 2-7/8-in. CT
combined with a 3.5-in. hydraulically powered
tractor to conduct matrix acid stimulation prior
to installing the upper ESP completion with
restricted ID.

This alternative arrangement allows for a
maximum pulling force of 9,200 Ibs, ensuring a
greater reach in ERWs and effective treatment. It
also tolerates higher pumping rates with 2.875 in.
CT (up to 5 bbl/min as compared with 2 bbl/min
for 2-in. CT), reducing the exposure time of acid
on surface, reaching optimum rates faster creating
favorable wormbholes in the carbonate formation
and reducing the pumping operation time by up
to 50%. Matrix acid stimulation is then completed
with the drilling rig still in position post drilling
operations. Thereafter, the upper ESP completion
with restricted ID is installed.

This engineered solution provides an alternative
for CT interventions in extended-reach horizontal
wells featuring completion restrictions, where
the main challenge is to maximize the reach for
optimum stimulation. The approach of combining
the 3.5-in. hydraulically powered tractor with
2.875-in. CT pipe successfully enabled effective
stimulation of the openhole section to a 27,000-ft.
TD in a challenging downhole environment.

Gas Injection Well Zonal Isolation
Achieved Despite Wellbore
Restrictions, Increases Gas
Injection by More than 30%

Maria Camila Laguado, Robert Allan Murphy,
Weatherford

A gas injection well 31 was being utilized to aid
in the condensate production from the Barco,
Guadalupe and Mirador formations. The injection
well utilized 15 MSCFD into the Mirador, Barco
and Guadalupe formations. After some time
in operation and following several injection
evaluations, it became clear that most of the
gas injected was entering the upper Mirador
formation rather than being equally distributed
across the three formations as planned.

After an extended review of the situation,
the operator decided to work the well over in
order to improve the condensate base curve
that is associated with the Barco/Guadalupe
formations of the neighboring wells. By closing
off the perforations in the Mirador, all of the gas
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B CKBA>KHHE JIJI TOBBIMIEHUS 3(P(HEKTUBHOCTH JOOBIYN
KOHJICHCATA U3 IIACTOB bapko u I'yajganyie B COCEIHUX
CKBA’)KHMHAX. BBIJIO IPUHATO PEMIEHNUE U30THUPOBATD
nep@OpPaMOHHBIE OTBEPCTUA B IJIACTE MUPAIOP, B
PE3YJIBTATE YETO I'a3 OyIET 3aKAYNBATHCA B IUIACTHI BapKo 1
I'yapanyne, a KOHAEHCAT OyIET JOOBIBATHCA U3 ABYX COCETHUX
ckBakuH 40Z 1 H38. B mnTepsate muacta Mupagop ObL1o
HEOOXOIUMO U30JIUPOBATh TPH Y4ACTKA NEPHOPAITMOHHBIX
OTBEPCTHIL: 4724—4764 M, 4694—4724 M, 4660—4691 M.

Cekumsa 16. O6meH 3HaHUAMU Ha cteHpax VI

3J'IeKTpOHHbIe CTeHAbl NO3BONAIOT NNMYHO BbIC/yLLAaTb KaXXA0ro AoKNnaa4mka n
nony4nTb 4OCTaTto4HO I'IOJJ,pO6Hy}O I/IHd)OpMaLI,I/IIO. CeKLLVIFI BKJTIO4Ha€eT pa3Hble
TeMbl JOKNaOoB, OAHAKO TeEMaTKKa COOTBETCTBYET AOKTadaM B OPYTrnX
CeKkumsax.

VlHHOBaLI,VIOHHaﬂ cncreMa mexaHmn4eckoro
CABOEHHOIO Nnakepa no3Bojiniia NpoBectn
NMOBTOPHYIO 8-CTa,EI,VIl7IHyI-O o6pa60TKy CKBa>XUMHbI
3a O4HY CnNyCcKo-NnoagbeMHYIO ornepauunto C
noanegyoowmnm ysenmnvyeHnemM npnemMmnctoctm

Ha 2000%. OnbIT paboT B IHAMK

Nikita Kothari, Vikram Unnikrishnan, Matthew Solfronk,

Baker Hughes

ITocsie HECKOJIBKHUX MECALIEB AKCILIYaTALUU
HAI'HETATEIbHOU CKBAXKMHBI HA HEJOCTATOYHO BBICOKOM
PACXO/E 3aKAYKU 110 CPABHEHHUIO C COCEAHUMMU CKBAKMHAMU
Ha OOJIBIIOM MECTOPOXACHUU B THAMY IPUEMHUCTOCTD
yI1aja IPAKTUYECKHU 10 HysIA. KaK IIpaBuiIo, Ha JaHHOM
MECTOPOXKAECHUU OOPA00TKA CKBAYKHMH MPOU3BOJUTCS
OPSAMOI 3aKAYKOH CONMAHON KUCIOTHI B HKT ¢ BEICOKMM
pacxonoM. OHAKO PE3YABTATHI TAKUX OOPAOOTOK ObIIN
HE3(PPEKTUBHBIMU U3-32 PA3HBIX BEJTUYHUH IPOHUI[AEMOCTH,
MOPHUCTOCTH U JABJIEHUS B PA3HBIX IPOAYKTUBHBIX
UHTEPBAIAX.

Briepsble HA JAHHOM MECTOPOXKIECHWH JIJII TOYEYHOM
06pPa6OTKH U U30JISIIIUU UTHTEPBAJIOB ObLIA UCIIOIb30BAHA
MHHOBALIMOHHA CUCTEMA CABOCHHOI'O ITAKEPA C ABYMSI
MEXAHUYECKUMHU YIVIOTHUTEIBHBIMU 37IEMEHTAMU. CUCTEMA
CIIBOEHHOT'O ITAKEPA C BBICOKUM PACXOJIOM U IABJIEHHEM ObLIA
BBIOPAHA /11 IPOBEAECHUA TOYEYHOI OOPAOOTKH HECKOJIBKUX
MHTEPBAJIOB 33 OJHY CITYCKO-TIOLbEMHYIO OIEPALIUIO C LIEIBIO
MHHHUMM3AITUN BDEMEHHBIX 3aTPAT.

B KOHCTPYKIIMIO KOMIIOHOBKH JJ15 JAHHOM CKBAKUHBI
BXOJMJIO IBA MEXAHUYECKUX [TAKEPA C ABYMH
YPaBHUTENBHBIMH KaanmaHaMmuy, nopt I'PIT, a Taxkxe
IIPOMBIBOYHAs CeKLMsA. CHAa4YaJ1a IIPOU3BOAMIIACH AKTUBALINA
HUJKHET'O ITAKEPA CKATUEM, 3ATEM AKTHUBALIUA BEPXHETO
MaKepPa HATSKEHUEM, UTO B PE3YJIBTATE OOECTIEUNBAIIO
U3O0JIALMIO MEKITAKEPHOM 30HBL IIpH 3TOM OTKPBIBAJICA
nopT I'PIT 1 mpOU3BOANIACH 3aKAYKA XKUAKOCTHU I10 TPyOaAM
B MEXITAKEPHYIO 30HY. [Tocse npoBeieHNus 06paboTKN
LIEJIEBOTO UHTEPBAIA CUCTEMA CABOEHHOTIO TTAKEPA
JE€AKTHBHUPOBAJIACH IO AHAJIOTUYHOU IIPOLIETYPE B OOPATHOM
HOPSAJKE. YPABHUTEIBHBIE KJIAIIAHBI OOECTIEYUBAIA
COOOIIEHUE MEXKTY BCEMU CEKITUAMU KOMIIOHOBKH, UTO
MO3BOJIAJIO IIEPENBUTATHE KOMIIOHOBKY BBEPX ITO CKBAXKUHE
JUIs1 O6pabOTKU CJIEIYIOUIEIO UHTEPBAJIA.

B manHOM cTaThe NpeACTaBIeHO OIMCAHNE CUCTEMBL
CIIBOEHHOTO ITAKEPA, AHAJIN3 IIPOBEJEHHBIX PA60OT U
U3BJIEYEHHBIE YPOKHU I1O UTOI'AM IIEPBOT'O IPUMEHEHU A

84 Ne 1 (075) Mapr/March 2021

injection would enter the Barco and Guadalupe
formations and be produced in the two adjacent
wells, 40Z and H38. The Mirador had three sets
of perforations requiring isolation, which are
the intervals (15,500-ft — 15,630-ft) / 15,500-ft —
15,400-ft) / (15,290-ft — 15,390-f1).

Session 16: Knowledge Sharing ePosters VIiI
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters and opportunities to study a particular concept at an appropriate
level of detail. Subject matter varies, but topics are consistent with the
other technical sessions.

An Innovative Mechanical Straddle
Packer System Enabled Single-
Trip, Targeted Re-Stimulation of
Eight Stages, Increasing Post-
Treatment Injectivity by 2000%:

A Case Study from India

Nikita Kothari, Vikram Unnikrishnan, Matthew
Solfronk, Baker Hughes

After months of sub-optimal injection rates
compared to offset wells, injection in an operator's
well in a large oil field in India declined to almost
zero. The wells in this field have traditionally
been stimulated with high-rate bull heading
of hydrochloric acid down the production
tubing, however, post-treatment results using
this technique have demonstrated inefficient
stimulation due to permeability, porosity and
pressure differences of the heterogeneous pay
zones.

An innovative straddle packer system that uses
two mechanically activated sealing elements was
deployed for the first time in this basin to provide
discrete stage isolation. The main objectives of
introducing this high-rate, high-pressure straddle
system was to perform multiple stimulation
treatments, ensuring accurate placement in a
single trip; thus minimizing intervention time.

The system used in the subject well was
comprised of mechanical packers with double
equalizing valves, a treating port, and a cleanout/
debris removal section. The lower mechanical
packer was set first in compression and the
upper mechanical packer was then set in tension,
creating zonal isolation for the straddled zone. At
the same time, the treating port opened, enabling
fluid flow from inside the workover pipe and into
the straddle section. When the treatment was
placed in the desired zone, the straddle packer
was retrieved with the reversed procedure. The
equalization ports enabled pressure and fluid
communications between all sections, allowing
the assembly to move up hole in preparation for
the next stage.

This paper provides the decription of the
mechanical straddle system, operational review
and lessons learned during the first deployment of
anovel straddle packer system in stimulating eight
stages of an injection well. Comparative pre- and
post-treatment results are discussed as a measure



WHHOBALIMOHHON CUCTEMBI JIJIS1 OOPAOOTKU 8 UHTEPBAJIOB B
HATHETATEIBHON CKBAXKUHE. JIJ1 OLIEHKU 3(P(HEKTUBHOCTHU
TEXHOJIOTUU IPUBOAUTCS CPABHUTEIBHBIN AHAIN3
OKA34aTeJeN 10 U ocyae 06paboTKU. B cTaTbe Takke
OPEJCTABACHBI NPAKTUYECKHUE PEKOMEHIAIIUHU 1O
ONTUMM3ALIUU BDEMEHHBIX 3aTPAT U CPABHEHUE TEXHOJIOIUU
C IPYTUMH METOAMH OOPAO6OTKH.

3aKayka M30IMpYIOLEro pacTBopa Asis
N30MAUNU UCTOLLEHHBIX MHTEPBAaNoB

James Brown, Amr Hassan, Matthew Hall, Halliburton

VICTOmEHHBIE UHTEPBAJIBI MOT'YT NPEACTABIATD
CEPBE3HBIE OCJIOKHEHMS JIJIS IPOLIECCA 3aKAHYUBAHUS UIN
BHYTPUCKBA’)KMHHBIX PA0OT IO HECKOJIBKUM IPUYHUHAM,

B TOM YUCJIE: TIOTTIOMIEHHU S, MEXKITJTACTOBBIE IEPETOKU U
HU3KOoe AasyieHue n1pu I'PIT. Ha TeKymuil MOMEHT CYILIECTBYET
HECKOJIBKO CITOCOO0B MPOBEJCHUSI OOPA6OTKH UJIN U3OJSIIINU
HUCTOIIEHHBIX HHTEPBAJIOB [IJIs1 JTAJIbHEUIIETO TPOBEJECHH A
BHYTPHUCKBAKUHHBIX PAOOT.

KpymHbiii oniepatop B CEBEPHOM MOPE INIAHUPOBAJI
MIPOBECTU NEPPOPALHUIO B IUTacTaxX B u C nocne
UCCIEJOBAHUI, KOTOPBIE ITOKA3AJIN, YTO JABJIECHUE B 3TUX
IJIACTAX EIIE MOXKET OBITh BELICOKUM. 17151 9TOr'O ObLIO
HEOOXO/IMMO U30JINPOBATH UCTOIIECHHBIH NUHTEPBAJI IJIACTA A,
ITocne npoBeaeHUsI BTOPOH CITyCKO-TIOLbEMHOU OIIEPALIU
o nepdoparuu Ha Kadesie 6bL1 MPOU3BECH 3AMED
BBICOTHI ITO’bEMA 3A00MHOM KOMITOHOBKHU. BbicOTa mogbemMa
COOTBETCTBOBAJIA BEICOTE MIEPETOKA MEXKTY TONIBKO YTO
nponep@OPHUPOBAHHBIM HHTEPBATIOM U Y2KE CYIIECTBYIOIMNM
UCTOLIEHHBIM UHTEPBAJIOM A. DTO HE ITO3BOJIMJIO CITYCTHUTD
nep@OPAOHHYIO KOMIIOHOBKY Ha 33JAHHYIO ITTyOUHY.

CepBHCHOM KOMITAHUEH OBLIO ITPEAJIOKEHO UCTIOIb30BATh
TPEXMEPHYIO CUCTEMY TBEPJOIO TEJIS, BKIIOYAIOIIYIO
U3O0JIMPYIOIINNA PEATEHT HA OCHOBE OPTraHUYECKU CITUTOTO
MOJIMMEPA C YACTULIAMU. BBIIIO TPUHATO PEIIEHUE 3aKA44Th
JIAHHBIN PEATEHT B NPU3a00HHYIO 30HY C IIOMOIIBIO
KONTIOOMHTA. [TTyOMHA MPOHUKHOBEHMS PEATEHTA B IIJIACT
PETYINPOBAIACE OObEMAMU 3AKAYKH U KOHLIEHTPAIIUEH
YACTULL B I'eJIEBOI cucTeMe. O6bEM 3aKAUKHU ObLIT PACCUYUTAH
UCXO/ U3 TPEOYEMOI I7TyOHMHBI IPOHUKHOBEHUS 152 MM.
JIabOpaTOPHBIE UCTIBITAHUA ITOKA34JIU, YTO OTBEPXKACHUE
NOJIMMEPA IPOUCXOAUT NOCE 12 9aCOB IIPU CTATUYHON
3200MHOM TEMIIEPATYPE, A OCTATOK I'EJIsA B CTBOJIE CKBA’KHMHBI
MOYKHO BBIMBITB C IIOMOIIIBIO KOJITIOOMHIA.

B 06111e1 CZIOXKHOCTU B CKBAKUHY OBLIO 3aKa4aHO 4,75 M?
reJIEBON CUCTEMBI IBYMSI OTJEIBHBIMU ITAUKaMH. YacTU4YHAas
U3O0JIAIINS U COKPAIICHUE O6'bEMA MOTJIONICHU S OBLITU
3a(PUKCHPOBAHBI ITOCJIE TPOKAYKU NIEPBOI MAYKH OOBEMOM
3,2 M3, 3aTeM 7151 TTIOJTHOU U30JISIIIUY ObLIA IPOKAYdHA BTOPAS
rmayka o6beMoM 1,6 M3, OpecCoBKA U BEIMIUHA O6'bEMa
HOIVIOUIECHU U MTOCJIE 06PA6OTKM HOKA3aJIH, 4YTO NOYTH 90%
OTKPBITBIX NEP(POPALIMOHHBIX OTBEPCTUI B UCTOIIEHHOM
WHTEPBAJIE ObUIN U30JIMPOBAHBI C HE3HAYUTE/IbHBIMU
yTeuKkaMu. [0 06pabOTKH B UCTOLIEHHBIN NTHTEPBAJ YXOAHIIO
6onee 80% 106b1BaEMOIT NPOAYKIINU. KOMIaHUA-0IEpaTOp
ObLIA IOBOJIbHA PE3YIBTATOM. [10CIE MPOMBIBKY CKBA>KHMHBI
OT OCTABIIETOCS r'eJist OblIa YCIIEITHO MPOBEICHA PA60TA ITO
nepgopanum.

B jaHHOM CTaThE NPEICTABIECHBL: TIOJJPOOHOCTU
TEXHOJIOTUUYECKOT'O IIPOILIECCA PAOOT; HACOCHOE
ob6opynoBanue u 'HKT, KoTopble 6bLIM CIICITUAIBHO

of treatment effectiveness. The paper also includes
relevant notes on operational time optimization
derived from the field implementation and
comparison of other re-stimulation methods.

Conformance Sealant Slurry
Squeeze to Stop Production

James Brown, Amr Hassan, Matthew Hall, Halliburton

Highly depleted zones could represent a major
challenge for well completion or intervention
because of several issues, including high losses,
crossflow, and low fracturing pressure. However,
nowadays, there are several options to treat
or isolate depleted zones to allow further well
completion or intervention.

A major North Sea operator had plans to
perforate in Formations B and C formation on a
well after determining that they could still be at
original pressure and separated from the already
producing and depleted Formation A. Following
a second perforation run on wireline, tool lift was
measured. This tool lift correlated with crossflow
from the newly perforated zone to the existing
depleted A zone, and did not allow the perforation
guns to reach the required total depth (TD).

The service company proposed a three-
dimensional rigid gel system comprised of
an organically crosslinked polymer (OCP)
conformance sealant with particulates. The
system, deployed with coiled tubing (CT), was
designed to be squeezed into the near-wellbore
matrix. The depth of penetration is controlled by
adjusting the particulates concentration in the
gel system and squeeze volumes. Fluid volumes
were calculated to achieve 6 in. of formation
penetration. Laboratory tests suggested that the
polymer would cure after 12 hours at bottomhole
static temperature (BHST) and excess in the
wellbore could be jetted out using CT.

A total of 30 bbl of gel system were pumped
in two separate batches, with partial isolation
and reduction in fluid loss achieved after the
first 20-bbl batch. An additional 10-bbl batch
was pumped to help ensure isolation. Pressure
tests and fluid loss after the second treatment
indicated almost 90% of the open perforations in
the depleted zone were isolated with minor losses
observed compared to a loss of more than 80% in
the wellbore before the treatment. The operator
was satisfied with the results and, after jetting
the excess gel from the wellbore, perforation
operations were performed successfully.

This paper discusses in detail the job execution,
including CT and pumping equipment which
were selected specifically for this operation, and
including cleaning and pumping, bottomhole
assemblies, running in hole procedures, the
pumping schedule; fluid recipe used, and
laboratory testing performed to define curing time
and rheology.

This paper also highlights challenges faced
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NOOOPAHEI O] AAHHYIO OIIEPALINIO; IPOLIECC IPOMBIBKU U
3AKAYKH I'eJIsI, 360 HBIE KOMIIOHOBKH, OITUCAHHE KAXKIOMU
CITYCKO-TIOZ/bEMHOU ONEPALINH, I'PAPUK 3aKAYKH; COCTAB
TeJIEBON CUCTEMBIL; PE3YJIBTATHI IAOOPATOPHBIX UCIIBITAHU
JUIS1 OIPEZIETICHUSI BDEMEHU OTBEPKCHUS IOJIUMEPA U
PEOJIOTUYECKUX XAPAKTEPUCTHK.

Taxoke B IAHHOM CTAThE OCBEMAIOTCS IIPOOIEMBI,
BO3ZHHKIIIHE B XO/I€ PA6OT M3-32 BBICOKOU CTEIICHU UCTOICHUS
UHTEPBAJIA, TEXHUYCCKUE PEHICHUS 9TUX ITPOOJIEM, 4 TAKKE
METOJbI OLIEHKU 3(P(PEKTUBHOCTU U30JIALINU BO BDEMS
HaxoxaeHus THKT B ckBakKUHE.

Cekuus 17. O6mMeH 3HaHUAMUN Ha cTteHaax IX

3J’IeKTpOHHbIe CTeHAbl MO3BONAOT JIMYHO BbICyLLATb KaXX0ro AoKnagynka 1
nony4nTb 40CTaTO4HO HOﬂpO6Hy}O I/IHd)OpMaLLI/HO. CeKLJ,VIﬂ BKJ/TIOHa€ET pa3Hble
TEMbI 40OK1aO0B, OAHAKO TeMaTKa COOTBETCTBYET AOKIadaM B APYInX CeKLMAX.

KOHTpOJ'I b O6BO,D,H€HVIﬂ B rOPU30OHTan bHOW
CKBa>MHe C MoMOoLWbio TEXHONOTIMUN
TUKCOTPOMHOIo pacreopa. AHanus

MexaHMn3mMa ooBOAHEHUSA

Andrea Quintero, Eduardo Delgado, Alex Orozco, Halliburton; Mayra
Lagos, Jacobo Lopez, Jairo Centeno, Ecopetrol

BonouzonsaiioHHbIe pa6OThI BBITOIHSIIOTCS /1151 CHUXKECHH S
OOBOTHEHHOCTHU CKBA>KUH, IOBBIIEHU S KO3 (PUIITUEHTA
HEPTEOTIAUH, A TAKKE JIJISI PENICHUS IITUPOKOI'O CIEKTPA
PA3JIUYHBIX 34/1a4 KAK C TOYKHU 3PCHUS IKOJIOTHH, TAK U
C TOYKH 3PEHUS PA3PAOOTKH IUIACTA. 3AKA3UYUKY OBLIO
HEOOXO/IMMO U30JIUPOBATH BOJJOHOCHBIE TOPU30HTHI U
CHHU3UTb OOBOJITHEHHOCTD B TOPU30OHTAIBHOM YUACTKE
CKB2)KUHBL CHAa4as1a 6bLIA ONPEJIC/ICHA 30HA OOBOHCHU S
B HE(PTEOOBIBAIOMIEH CKBAXKUHE. 3ATEM ObLJIO IPOBEJICHO
MOJICTTUPOBAHUE IJIACTA JJIs1 ONIPEJICICHH ST HEOOXOJUMOT'O
KOJIMYECTBA U TUITA OOPAOOTOK.

B 3aBUCUMOCTH OT pa3HULIBI INIOTHOCTEN KUJIKOCTEN U
TPAEKTOPHUU CTBOJIA CKBAKHUHBI B IIPOLIECCE TPATUITUOHHBIX
BOJIOM3OJISIITUOHHBIX PA6OT MOXKET BOZHUKHYTh
BBICOKAsI HEPABHOMEPHOCTB OOPA6OTKHU IO BCEH JJTUHE
TOPHU30HTAJIBHOT'O UJIN CUJIBHO HCKPUBJICHHOI'O YYACTKA, YTO
MOXET CHU3UTD TOYHOCTb OOPAOOTKU 1 OBJIHSTH HA OOIIYIO
3 HEKTUBHOCTD. B JaHHOM IPOEKTE ObLIA UCIIOIB30BAHA
TEXHOJIOTUS C PEATEHTOM C TUKCOTPONHBIMH CBOUCTBAMHU
(CIOCOGHOCTH UBMEHSATD BA3KOCTB). DTA TEXHOJIOT U
TIO3BOJISIET PE3KO YBEIUYUTD BA3KOCTb BO BPEMSI 3AKAYKU B
IJIACT, YTO OOECTICUNBACT YAEPKMBAHUE PEATEHTA HA OJTHOM
MECTE, IOKA IIPOUCXOJUT CIIUBAHUE. DTO OOECIICUNBACT
HAUICKAIYIO U30JSIIHIO 1IEJIEBOI'O UHTEPBAIA. J1j1s
ONTHUMU3ALUHN IPOLECCA BOJOUZOISIIMOHHBIX pA0OT U
OLIEHKH 3(P(PEKTUBHOCTH U3OTHUPYIOIIETO PACTBOPA OBLIIO
IPOBEJICHO MOJICTIUPOBAHUE IIJIACTA.

Bo BpeMsI 3aKaYKU U30IHUPYIOIIETO PACTBOPA /IS U30JIAIIN
HUKHET'O MHTEPBAJIA ObLJIO 3AMEUYEHO ITOBBIIIECHYE IABJICHUS
34KA4YKH [IPU BXO/IE IBYX IIAYEK PACTBOPA B IIJIACT, YTO OBIIO
WHJINUKAITUEN HA4aJ1d U30aAUun. Kpome TOro, TMKCOTPOIIHbBIE
CBOMCTBA U30JIMPYIOUIEI'O PACTBOPA IIO3BOJIUIIN YIEPKATD
IAYKU PACTBOPA B TPEOYEMOM MHTEPBAJIE /10 TEX IIOP, IIOKA HE
IPOU3OU/IET MTOJHOE CHTMBAHUE JIJIA TTIOJTHOM U30ALAN.

ITocne BOBOU30IISIIIMOHHBIX PA60T OOBOJJHEHHOCTD
CKBAKUHBI CHU3MJIACH ITIOYTHU Ha 65%, 4TO COOTBETCTBOBAJIO
IPEABAPUTENBHBIM PACUCTAM.

YcnenHple BOJOU3OISIIMOHHBIE PAOOTHI B ITOPU30HTAIBHOM
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during execution caused by high depletion,
techniques used to overcome these challenges,
and methods used to evaluate the success of the
isolation while CT is still in hole.

Session 17: Knowledge Sharing ePosters IX
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters and opportunities to study a particular concept at an appropriate
level of detail. Subject matter varies, but topics are consistent with the
other technical sessions.

Successful Control of High Water
Production with Thixotropic
Conformance Technology in a
Horizontal Well: Diagnosing the

Water Production Mechanism

Andrea Quintero, Eduardo Delgado, Alex Orozco,
Halliburton; Mayra Lagos, Jacobo Lopez, Jairo Centeno,
Ecopetrol

Conformance technology is the application of
processes to reservoirs and boreholes to reduce
water production, enhance recovery efficiency,
or satisfy a broad range of reservoir management
and environmental objectives. An operator
desired to isolate aquifer zones and reduce water
production in a horizontal section. First discussed
is problem identification in the oil producing well;
following, the application of reservoir simulation to
determine the amount of and the most appropriate
treatment application is discussed.

Depending on fluid density differences and
wellbore deviation, conventional conformance
treatments can tend to slump/rise along horizontal
or highly deviated sections, compromising the
placement accuracy and overall treatment success.
The stress-dependent (thixotropic) rheological
properties of the conformance technology service
used in this project provides rapid viscosity
increase during placement, allowing the treatment
to remain in place until in-situ crosslinking occurs
at a predicted time, helping to provide a competent
seal across the targeted area. A reservoir simulator
was used to optimize the design of a conformance
treatment and to evaluate the efficiency of the
conformance solution.

During pumping of the conformance system for
the isolation of the lower zone because of water
problems, it was observed that the entrance of the
two sealing systems to the formation increased
the pumping pressure, showing the sealing effect.
Additionally, the thixotropic characteristic of the
conformance sealant could help keep the systems
in place until they acquired the consistency to
complete the isolation of the water zone.

Water production after conformance treatment
was reduced by almost 65%, aligned to the
expected results from diagnostics.

A successful conformance operation was
completed in a horizontal section, overcoming the
natural tendency of standard fluids to slump/rise
along horizontal or highly deviated sections. The
proper conformance diagnostics with a reservoir



Y4aCTKE CKBAKUHBI IO3BOJIVJIN PEIINTH TPOOIEMY,
XAPAKTEPHYIO JUIs1 CTAHAPTHBIX U30JIUPYIOIINX PACTBOPOB, —
HEPAaBHOMEPHOE PACIPE/ICICHHUE T10 JIJIIHE F'OPU30HTAIBHOT'O
WJIN CHUTBHO UCKPHBJICHHOTO YY4CTKA. BAXKHYIO pOJTb B

yCHeXe MPOEKTA ChIIPATIN TOYHOE ONPE/ICIICHUE MHTEPBAJIOB
O6GBOZTHEHMSI M1 MO/IC/IMPOBAHHE IUIACTA.

NHTerprpoBaHHbIN NOAXo4 K NOBbILLEHUIO

3 PEeKTUBHOCTU N CHUXKEHUIO ONepaLMOHHbIX
3aTpaT Npu NpPoBeAeHNN NCCneqoBaHUMN

Ha T'HKT c onToBONOKOHHbIM Kabenem

Stephen Butz, Troy Williams, Caitlin McCarthy, Halliburton

B cTaThe IPEACTABIEH OTYET O CIIOCOOE MOBLIIIEHU S
oneparuoHHON 3(PPEKTUBHOCTU ITyTEM UCIIOIb30BAHUA
'HKT ¢ o1TOBOJIOKOHHBIM KaO€JIEM JIJ151 IIPOBEACHUS
pacnpenesIeHHOrO U3MEPEHUS TEMIIEPATYPBI M AKyCTUYECKUX
KOJIEGAHNI OTHOBPEMEHHO C pa3bypHUBaHUEM. B CKBaKMHAX
C HECTAHAPTHBIMH KOMIIOHOBKAMH 3aKAHUYUBAHUSA
(Plug & Perf mnm CIBUKHBIE MY(DTBI) TIEPEJ, 3AITYCKOM
CKBAXUHBI B 9KCILTYyaTALHIO IPOBOJUTCS PA30YyPUBAHUE
U IIPOMBIBKA CTBOJIA CKBAKUHBI HA KPC mmn THKT. Kak
NPAaBUJIO, Pa36ypPUBAHUE U IIPOMBIBKA — 3TO OT/E/IbHAS
CITYCKO-TIOZ/bEMHAS OllepaIys. B cirygae HEOOXOIUMOCTHA
UCCIEJOBAHUI IOCTIE Pa36yPUBAHUSA BBITIOIHAETCA BTOPAS
cycko-niogbeMHas onepanusa Ha KPC, I'HKT nnu kabeie.
CrpemieHue OOBIBAIOIINX KOMITAHUI COKPATHUTD JICHEKHbBIC
Y1 BPEMEHHBIE 32TPATHI IIPH BBOJIE CKBAXKUHY B SKCILIYATAIIUIO
JIEJIAET AKTYAJIbHBIM ITIOUCK AJIBTEPHATUB BBIIIEOMUCAHHOMY
METOLY.

O6beMHEHUE OTIEPAITUI pa36ypPUBAHUS U UCCIICIOBAHU
B OJIHY ITO3BOJIMJIO 3HAYUTEJIBHO HOBBICUTD ONEPAITUOHHYIO
3(pPEKTUBHOCTD PAbOT A1 KOMITAHHUHU-OIIEPATOPA.

DTO NO3BOIUIO COKPATUTD BPEMS MPOBEJCHUSA PA6OT

Y MUHHUMHU3UPOBATH KOJIMYECTBO CITYCKO-TIOJ/bEMHBIX
onepanuii, HEO6XOAUMBIX JIJIS1 BBOJId CKBA’KUHBI B
IKCILIYATALMIO. JJAaHHBIN METOJL OOECTICUHNBAET COKPALICHUE
JUINTEJIbBHOCTHA OCTAHOBKM CKBA>KUHBI U BDEMEHU
06pPa6OTKH JAHHBIX UCCIEN0BAHUM. 32 2018 roj1 COBMECTHAS
onepanus no PasdyprUBAHUIO U UCCJIEJOBAHUAM ObLIA
BBITIOJIHEHA B 31 CKBAKMUHE. PazbypuBanue npo6ok I'PIT/
cenen MyQpT/IeCc4aHblX IPOOOK ObLIIO BBIIIOJIHEHO IO

32605 Ha THKT ¢ on'TOBOJIOKOHHBIM KabeneM. 1151 coopa
JAHHBIX UCCIEOBAHNI BCETO MHTEPBAIA CKBAXKUHBI

ObL1a UCIONB30BaHA Ta e HKT BO BpeMs TOH XKe CIIyCKO-
NOJ'BEMHON ONIEPALTNH. DTH JJAHHBIE ITPEIOCTABUIN
ONEPATOPY BCIO HEOOXOANMYIO HH(POPMAIUIO O KOHCTPYKIIMU
KOMIIOHOBKH 3aKAHYUBAHUA U nHTEPBagIax ['PI1.
OO6'beIMHEHUE ONIEPALUI UCCIEAOBAHMS U PA36ypPUBAHUS
TIO3BOJIMJIO IOBBICUTH ONIEPALTMOHHYIO 3(P(PEKTUBHOCTD,
CHU3UTH JICHEKHBIC 3aTpaThl HA § 100,000, a ATUTETBHOCTD
padoT — B cpeHeM Ha 36 U.

Cekuusa 18. O6MeH 3HaHNAMMU Ha cTeHaax X

3J’IeKTpOHHbIe CTeHAbl MO3BONAOT JINYHO BbICNyLLATb KaXX0ro AoKNnag4mka 1
nony4nTb 40CTaTO4HO I'IOJZI,pO6Hy}O I/IHd)OpMaLLI/IIO. CeKLJ,l/Iﬂ BKJ/TIOHa€ET pa3Hble
TEMbI 40K1aO0B, OAHAKO TeMaTKa COOTBETCTBYET AOKIadaM B APYInX CeKLMAX.

an/IMeHeHVIe MHCTPYMEHTa Ond Koppenaunn
rnyouH Ha Tpybax c becnpoBoAHbIM

MoaynemMm raMmMa-KapoTaxka

Elias Temer, Sebastien Catheline, Nahomi Zerpa-Mendez, Carlos Merino,
Schlumberger

simulator was vital to the success of this project.

Using Simultaneous Services to Provide
Operational Efficiency Gains and
Reduce Operational Costs for Coiled
Tubing/ Fiber Diagnostic Services
Stephen Butz, Troy Williams, Caitlin McCarthy,
Halliburton

A case study is presented on increasing
operational efficiencies using fiber optic-equipped
coiled tubing to perform distributed temperature
sensing (DTS) and distributed acoustic sensing
(DAS) in conjunction with millout operations. In
unconventionals with plug-and-perf or sliding-
sleeve completions, hydraulic workover or coiled
tubing is deployed to millout and clean the
wellbore to total depth (TD) before the well can
be put on production. Traditionally, the millout
and cleanout process is a standalone operation. In
the event a diagnostic service is performed on the
well, a workover rig, coiled tubing unit, or wireline
would be deployed in a second intervention after
the initial millout is performed. This method
presents a challenge to operators who want to
bring wells online in a timely and economical
mannetr.

By combining the millout and diagnostic
cababilities into a single operation, operational
efficiencies were significantly increased for
the operator. Operators were able to minimize
exposure to in-well operations and reduce the
number of interventions necessary to bring a
single well online. This resulted in a reduction of
well shut-in time and faster data turnaround time
on diagnostic evaluation. Simultaneous milling
and diagnostic services were completed on 31
wells throughout 2018. Plug/Sleeve/Sand millouts
were performed to well TD with a fiber-optic
capable coil-tubing unit. Then the same work
string was used to gather diagnostic data on the
entire completion interval during the same run.
These diagnostic data were collected and provided
to the operator in an effort to better understand
the completion design and hydraulic fracture
placement. The operational efficiency gained
by deploying diagnostic services in conjunction
with the millout services lowered the operator's
operation costs by USD 100,000 and operations
time by 36 hr on average.

Session 18: Knowledge Sharing ePosters X
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters and opportunities to study a particular concept at an appropriate
level of detail. Subject matter varies, but topics are consistent with the
other technical sessions.

Smart Reservoir Depth Correlation with
Tubing Conveyed Wireless Gamma

Ray Position Tool — Case Studies

Elias Temer, Sebastien Catheline, Nahomi Zerpa-
Mendez, Carlos Merino, Schlumberger
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Koppensanus ryouH nepeg nepopanmuei apisaeTcs
HEOOXOAMMBIM 3TAIIOM UCIBITAHUS IJIACTA, YTOOBI
CBECTH K MUHUMYMY HEONIPEAETIEHHOCTD JAHHBIX O
wracte. Ha TEKyIuit MOMEHT CYIIECTBYIOT TPH OCHOBHBIX
METOA KOPPEJIALINU ITTyOUH: IOACYET TPYO, (PU3NUIECKOE
onpejiesIEHUE ITTyOUHBI U3BBECTHOTI'O AJIEMEHTA B CKBAXKUHE
Y IaMMa-KapOTaK HA KaOeJie, KOTOPBIH ABISAECTC HAUOOee
PACOPOCTPAHEHHBIM METO/IOM O1Ar0[japsi TOUHOCTH U OO'BEMY
3aMHUCaHHON HH(pOpMaH. OJHAKO KOPPEIALUSA INIyOHNH
C IOMOMIBIO I'AMMA-KapOTaKa TPEOYET JOMOTHUTEIBHOTO
BpeMeHH (OT 6 [0 8 4aCOB), YTO IPUBOJUT K IOBBIIICHUIO
3aTPAT JIs1 KOMITAHUH-ONEPATOPA. B CTaThe IPeICTaBIEH
HOBBII HHCTPYMEHT /151 KOPPEJIALIUHN INTYOHUH, KOTOPBIA
YCTAHABJIMBAETCA HEOCPEACTBEHHO B KOMIIOHOBKY
IUTACTOUCHIBITATENA. [ITNTAaHNE HHCTPYMEHTA OCYIIECTBIIACTCS
C IIOMOMIBIO OECITPOBOAHON AKYCTHUYECKOH 3a00HHOM CUCTEMBI
TEJIEMETPUH, KOTOPAas OOECTIEUNBAET ONPEACTIEHUE INTYOUHBI B
PEXUME PEATTBHOIO BPEMEHH, YTO UCKJIIOYAET HEOOXOAUMOCTD
B OT/IEJIBHOU CITYCKO-TIOJIbEMHOI OIIEPAIINU HA KAOEIE.
VCTaHOBKA 6ECIIPOBOAHOIO MOAY/IA FAMMA-KAPOTAXKA B
TUTACTOUCIIBITATENb PAJHUKAIBHO MEHAET IMPOLIECC ITPOBEICHUA
WUCIBITAHUA IJIACTA U TO3BOJIAET 3HAYUTEIBHO COKPATHUTD
BpeMA pabOT. DTO IMOKA3AHO HA IIPUMEPE MOCTIEAHEN PAOOTHI B
Karape.

HoBaf 3aboMHasg KOMMNOHOBKA
KONTIOOMHroBoro bypeHus ans Bbipesku
OKOH Masioro guameTpa B 06cagHOM KONIOHHEe
B YCNOBUAX BbICOKUX TEMMNEPATYP

Stefan Krueger, Kai Schoenborn, Baker Hughes Germany

B maHHOM cTaThe NpeACTaBIeHa HOBASI KOMITIOHOBKA
KOJITIOOMHIOBOT'O OYPEHHS B YCJIIOBUAX BBICOKMX TEMIIEPATYP C
TEXHUYECKUMU YCOBEPIIEHCTBOBAHUSMU, KOTOPBIE ITO3BOJIAT
PACHIUPHUTD IPAHULIBL JOITYCTUMBIX TEMIIEPATYP U PAOOTATh B
00J1e€ aTPECCUBHBIX CPefaX. B cTaTbe MPEICTABIECHBI IIEPBLIC
PE3YIBTATHI NOJIEBBIX UCTIBITAHUI KOMITIOHOBKH JIJ151 BBIDE3KH
OKOH B O0Ca/THOM KOJIOHHE B YCJIOBHAX BBICOKUX TEMIIEPATYP.

IIpeacTaBieHHAss KOMIIOHOBKA BKJIIOYAET B CEOS MOJIYJIN
NEKTPOHHUKH HOBOT'O ITIOKOJICHUSI C YCOBEPIIECHCTBOBAHHBIMU
TEXHUYECKUMH XAPAKTEPHUCTUKAMU JIJIs1 pAOOTHI B CJIOKHBIX
yCIoBHAX. Pa3zpaboTaHHAsA KOHCTPYKLINA OOECIIEYUBAET
34IIUTY OT BO3/ICHCTBH S BBICOKMX TEMIIEPATYP HA MOJIY/IN
ANEKTPOHUKH, PA3JIMYHBIE BCTPOCHHBIE JATYUKHU U TAKUE
MEXAHHUYECKUE KOMITIOHEHTBI, KAK MOJTYJIb T'U/IPABINKH.

B cTarbe onucaHbl NOJAPOOHOCTU TEXHUUYECKUX
YCOBEPLIEHCTBOBAHUI U 0030D TPEHAA TIEPEXO/IA CETMEHTA
PBIHKA OYpEHUSI HA KOJITIOOMHIE K CKBAKMHAM C BBICOKUMH
TEMIIEPATYPAMU. B CTAThE NIPE/ICTABIECHBI PE3YIBTATHI IIEPBHIX
HCIOBITAHUI HOBOM KOMIIOHOBKHM Ha ban:xHem BOCTOKE, a
TAKXKE CIIOCOOBI TPUMEHEHU S KOMIIOHOBKU.

Cekuus 19. O6meH 3HaHUAMMU Ha cteHpax Xl

3J’IeKTpOHHbIe CTeHAbl MO3BONAOT JINYHO BbICNyLLATb KaXX0ro AoKNnag4mka 1
nony4nTb 40CTaTO4HO HOﬂpO6Hy}O I/IHd)OpMaLLI/HO. CeKLJ,VIﬂ BKJ/TIOHa€ET pa3Hble
TEMbI 40K1aO0B, OAHAKO TeMaTKa COOTBETCTBYET AOKIadaM B APYInNX CeKLMAX.

MbpuaHasa TexHonorus M'HKT co coopom AaHHbIX
B peanbHoM BpemeHn. O630p npobnem u
TEXHUYECKNX BO3MOXHOCTEN AJ1e MoneBbIX paboT

Vanessa Vera, Carlos Torres, Halliburton; Josue Higuera, Equion
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Depth correlation before perforation is crucial
in reservoir testing, to minimize the uncertainties
about the reservoir being tested. Currently, three
main methods are used to correlate to depth:
simple pipe tally, tag of a known element in the
well, or a wireline gamma ray (GR) log — which is
the most accepted method, owing to its precision
and track record. Wireline GR correlation, however,
requires additional time (6 to 8 hours), translating
into cost for the operator. We describe a new depth
correlation tool, which is mounted directly in
the drillstem test (DST) string and is enabled by
a downhole wireless acoustic telemetry system,
that provides correlation algorithm in real time
without the need for extra wireline intervention.
The introduction of a wireless-enabled GR
measurement into the DST string radically changes
the workflow for DST operations and results in
significant reduction of rig time, as shown by one of
our latest job campaigns in Qatar.

New High Temperature Coiled Tubing
Drilling Bottom Hole Assembly
Enables Slimhole Re-Entry Drilling in
Challenging High Temperature Wells

Stefan Krueger, Kai Schoenborn, Baker Hughes Germany

The following paper presents a new high
temperature Coiled Tubing Drilling (CTD)
Bottom Hole Assembly (BHA) with its technical
improvements and adjustments needed, to operate
beyond previous temperature limitations and in
more challenging formations. It summarizes the
field-test results and first achievements of the BHA
in the increasing High Temperature (HT) re-entry
drilling environment.

The introduced HT CTD BHA incorporates
anew generation of electronics and adjusted
technical solution to operate in this challenging
environment. The developed designs address the
increased temperature impact to the downhole
electronics, the various integrated sensors and
mechanical components like the oil hydraulic
system of the BHA. Details on these technical
improvements are provided in combination
with an overview on the changing CTD market
segment to higher temperature application.

The results and performance of the new CTD
BHA within the first deployments in the Middle
East are presented, and details of the associated
application are provided.

Session 19: Knowledge Sharing ePosters XI
Knowledge Sharing ePosters allow one-on-one interactions with present-
ers and opportunities to study a particular concept at an appropriate level
of detail. Subject matter varies, but topics are consistent with the other
technical sessions.

Real-Time Hybrid Coiled Tubing
Technology: A Review of Challenges
and Opportunities in Field Operations
Vanessa Vera, Carlos Torres, Halliburton; Josue Higuera,
Equion



OCIOXHEHHUS B XO/I€ BHYTPUCKBAKUHHBIX PA0OOT OTKPBIBAIOT
BO3MOKHOCTH JIS1 Pa3pabOTKH HOBBIX TEXHOJIOTHUI C LEBIO
HOBBITIEHUS 3PHEKTUBHOCTU. PEBOTIOIIMOHHAS THOPUIHAS
TexHosnorust 'HKT co cOopoM JaHHBIX B PEAJIbHOM BPDEMEHH
OPEJCTABIAET COOOI HOBYIO 3Py BHYTPUCKBAXKUHHBIX
UCCJIEAOBAHUI. B aHHOI CTATHE OIIUCAHDI PE3Y/IBTATDI
TPEX JIET HOJIEBBIX PA6OT C UCIOIB30BAHNUEM THOPUHON
TexHosnoruv 'HKT. BO3MOXHOCTB aHAIN34 U IPUHATUSA
PEMIEHUIT B DEXUME PEATIBHOI'O BPEMEHH ITO3BOJINIIA
YCOBEPIIEHCTBOBATD TEXHOJIOTMYECKHH ITPOLIECC C TOUKHU
3PEHUS ACHEKHBIX 3ATPAT, JOTUCTUKH, ONIEPALTMOHHON
3(PHEKTUBHOCTU U TEXHOJIOT'UH.

Panee 17151 pabOTHI C JAHHBIMU B PEAJIBHOM BPDEMEHU
UCIOIB30BAICS Kabeb. IIpu paboTe ¢ TAKUM KabeneM
3a4aCTYIO HEOOXOANUMO OCTAHOBUTD CKBA’KHMHY U BBITIOJTHUTD
HECKOJIBKO CITYCKO-TIOJ/BEMHBIX ONEPALINHA BO U30€KAHUE
TEXHUYECKUX IPOOIEM (HAIPUMED, TOABEM UHCTPYMEHTA
B CKBAXKUHAX C BBICOKUM AIc6UTOM). Texnomnorus THKT
C NEKTPUUIECKUM KAOEJIEM ITO3BOJIAET CHU3UTD BPEMS
OCTAHOBKH CKBA>KUHBL. OTHAKO IIPU 3TOM HAKJIA/IBIBAIOTCS
OrPaHUYEHM HA TATOBOE YCUJIME F'HOKON TPYOBL, 4 TAKIKE
HAa PACXOJ, ¥ TUII IPOKAYHUBAEMOI JKUAKOCTH. TeXHONMOT U
I'HKT ¢ ONITOBOJIOKOHHBIM KA0€JIEM NO3BOJIAET ITOJTHOCTBIO
HUCKJIIOYUTb HEOOXOJUMOCTD B OCTAHOBKE CKBA’KUHBI U HE
HAKJIAJbIBAET OTPAHUYEHM HA TATOBOE YCUIIUE, PACXO 1
THI IPOKAYUBAEMON )KUJIKOCTHU. OTHAKO PECYPC UCTOYHUKA
MUTAHUA HAKJIABIBAET OTPAHUYEHHE HA BPEMS CITyCKO-
THOZ'bEMHOI OIIEPAITHH.

3a Tpu rojia 661710 BEINONMHEHO 601ee 300 kM nnpoxoaku THKT
B CKBA)KMHAX HA BOCTOYHOM IIpearopbe Konymouu. ['mépuiHas
TexHosorusi THKT co c60pOM TaHHBIX B PEAJIBHOM BPEMEHN
TO3BOJIWJIA BBIIIOTHUTD PA6OTY B TAKHX CJIOKHBIX YCIOBUAX,
KAaK BBICOKHUI IEOUT MO I'a3y U BBICOKAS CTENIEHb MICKPUBJIEHU A
CTBOJIA CKBA’KUHBL

TeXHOIOT U BKJIIOYAET B CEOSL APXUTEKTYPY OTKPBITHIX
CHCTEM, KOTOPAA JA€T BO3MOKHOCTB IIPOKAYMBATD JIIOOOK
THUII )KUJKOCTH HA PA3HBIX PACXO/IAX Yyepe3 I'OKyIO TpyOy U
TUOPUAHBIN 3200MHBIA HHCTPYMEHT. Kpome TOoro, JanHas
CHCTEMA COBMECTHUMA C JIIOOBIMH 3JIEKTPUYECKUMU UJTA
MEXAHUYECKMMU UHCTPYMEHTAMU. COETMHEHUE BBITTOJTHACTCS
Jepes afaITep, KOTOPBIA ITO3BOJIAET COOPATH KOMIIOHOBKY
32 OJUH MOHTaX. TAKNM 06pa30M, TEXHOJIOTUsI HE TPEOYET
JOIOJTHATEIBHOIO MOHTAKA U IEMOHTAXKA IS IIPOBEJEHUSA
Pa3NINYHbIX PAOOT. HenmpeprIBHAA ITOAAYA TATAHUSA TTO3BOJIAET
IIPOBOAUTB PA6OTHI 6€3 OI'PAHUYECHUI IO BDEMEHU UJIU
I TAHUIO.

CraThsi OIIUCHIBACT PE3Y/IBTATHI IPEABIAYIIUX PAOOT, B
PaAMKaX KOTOPBIX C IIOMOIIbIO F'HOPHUTHOM TEXHOJIOTUH
I'HKT co c60pOM IaHHBIX B PEAJIbBHOM BPEMEHU 32 OIHY
CITYCKO-TIOJITbEMHYIO OIEPALIUIO OBLIO BBITIOJIHEHO HECKOJIBKO
32/1a4: U30JIAIHSA HHTEPBAJIOB, KAPOTAXK BO BPEMS 3AKAUKH,
HICCJIEIOBAHUE KOMIIOHOBKHU 3aKAHYUBAHUS, IEpQOpaLiys Ha
JIETIPECCUH C OYEHbD JUTHHHBIMU 3200HBIMH KOMITOHOBKAMI.

I'M6KOCTDH ONMCAHHON TEXHOJIOTUH OTKPBIBAET MIUPOKUH
CHEKTP BO3MOXXHOCTEH /IJIs1 PEIIEHM S HOBBIX OTPACIEBBIX
po6JIeM 6€3 FKCILTYATALUOHHBIX OI'PAHUYCHUI.

YcnewHbiv onbIT MPUMEHEHUS1 BONTHOBOM
TEXHONMOINMM B HarHeTaTebHOW CKBaXXMHe

B NecyaHuke Ha ceBepe KyBeunTa

Abdulaziz Sajer, Ali Alsabee, Ahmad Eldaoushy, Adel Attia,
Manayer Al-Sardi, Shouq Al-Abdulmuhsen, Kuwait Oil Company

Well intervention challenges present
opportunities to develop new technologies that
increase operation efficiency and effectiveness. A
revolutionary real-time hybrid coiled tubing (CT)
service marks a new era of informed interventions.
This paper highlights the results from 3 years
of field operations using this real-time hybrid
CT technology to improve well interventions
economically, logistically, operationally, and
technically by performing analysis and making
decisions in real time.

Previous techniques used wireline units to
perform real-time operations, which often required
production shut-in and multiple runs to avoid
operational issues (i.e, tool lifting in wells with high
production rates). CT electric line units mitigate the
shut-in requirement, but reduce the pipe pulling
capabilities and limit the fluids and rates to be
pumped through the pipe. CT with fiber-optics
technology helps eliminate the shut-in requirement
and the fluids and rates restrictions, without
affecting the CT pulling capabilities. However,
operating time is limited because of the power
source life.

During the 3-year period, more than 1 million
running feet of CT well interventions were
performed in the eastern foothills of Colombia,
where challenging conditions, such as high gas
production rate, high tortuosity, and dogleg severity,
were overcome using the real-time hybrid CT service.

The real-time hybrid CT service includes an open
architecture system that provides the capability
to pump any fluid type at different rates through
the CT and hybrid downhole tool. Additionally,
the system is compatible with all electric and
mechanical tools using a plug-and-play adapter to
attach tools in a single rig up, which helps eliminate
additional rig up and rig down of units to perform
other types of well interventions. A continuous
power supply allows operations to be performed
without time or power constraints.

This paper reviews previous case histories in
which multiple interventions were successfully
performed in a single run using real-time hybrid
CT technology, including zonal isolation, well
surveillance, access recovery, stimulations,
production logging, injection logging, completion
visualization, and perforating under extreme
underbalanced conditions with extremely long
bottomhole assemblies (BHAS).

The flexibility of the real-time hybrid CT
technology provides multiple opportunities to
address new challenges in the oil industry without
limits.

Successful Application of Power-

wave Stimulation Technology In a
Dumpflood Injector In Sandstone
Reservoir In North Kuwait

Abdulaziz Sajer, Ali Alsabee, Ahmad Eldaoushy, Adel Attia,
Manayer Al-Sardi, Shouq Al-Abdulmuhsen, Kuwait Oil
Company
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[NoBbimeHNE HEPTEOTAAUH ABIAETCA CJIOKHOU 33/1A49€T
JULS TOOBIBAIOIIUX KOMITAHUI IO BCeEMY MUPY. Perienue
JIAHHOM 32/1a491 TPEOYET HENMPEPBIBHOT'O MOMUCKA U
BHE/IPEHM S HOBBIX TEXHOJIOTUI U U3YUEHUS IEPETOBOIO
ONBITA. 33BOAHEHUE — OJJUH U3 CAMBIX HAJIC3KHBIX METO/IOB
JIOOBIYM, KOTOPBII B TEUEHUE MHOI'UX JIET UCIIOJIb30BAJICS
BO BCEM MUPE 151 HOAJEPKAHUSA JABJICHUSA B ILIACTE U
MAaKCHMaJIbHOT'O OXBAT4 B UCTOIMIEHHBIX KOJJIEKTOPAaX 6€3
BOJIOHOCHOI'O TOPU30HTA.

B aHHOM cTaThe IPEACTABIICH ONBIT IIPOBEACHUA
paboT HAa HATHETATEIBHOM CKBA’KHUHE, TIPEAHA3HAYEHHOI
JULA IO IEPKAHUSA IABJIEHUS B HE(DPTEHOCHOM ILIACTE,

U3 KOTOPOTO JOOBIBAETCSI HAUOOBIINEI OObEM HEPTH
BCET'O MECTOPOXKAEHHUA. C CAMOI0 3TANd 3aKAHIYNUBAHUSA
CKBaKMHBI ObJIA OTMEYEHA HU3KA IPUEMUCTOCTD IIJIACTA
U3-34 3aTPSA3HEHUS IPU3A00HHON 30HbI. CTaHJJAPTHBIE
CIIOCO6BI O6PAOOTKH HE OKA3AIU JJIMTEIBHOT'O 3(PPEKTA.
[To3TOMY 6BUIO IPHUHATO PEMIEHHUE TPOBECTU HHTEHCHUBHYIO
KUCJIOTHYIO OOPabOTKY JjI OBBIMIEHUS IPUEMUCTOCTH

C MCNIOJIb30BAHUEM TEXHOJIOI'MU HATHETAHUSA C

MOMOMIBIO OCIUJIIATOPA. DTA TEXHOJIOI'HUA OOECIIEUNBAET
6oJee rmy6b0KO€e TPOHUKHOBEHUE B ILIACT U 60JIee
PaBHOMEPHOE PACTIPEAECTIEHNE HATHETAEMON XKUJAKOCTH.
[ NnaHUPOBaHUA PAbOT U TOAO0PA PELENTYPHI
KHUCJIOTHOT'O PACTBOPA OBLIN IPOBEAECHBL: IPUYUHHO-
CJIEICTBEHHBIA AHAJIN3, UCCIEA0BAHNUA KEPHA, AHATIU3
HWCTOPHH IKCIUTYyaTAUHM CKBAKUHBL B IIporiecce paboTt

C OCHHWJUIATOPOM HUCHOIb30BAIACH T4 KE PELENTYPA
KHUCJIOTHOT'O PACTBOPA, KOTOPAS UCIIOIb30BAJIACH IIPH
CTAH/JAPTHOM METOJE OOPABOTKHU pPaHEE.

B pesynprare KUcjI0THON OO6pabOTKH C OCLIHUJUIITOPOM
OBbLIIO OTMEYEHO 3HAYUTEBHOE MOBBIIIEHNUE TPUEMHUCTOCTH
10 CPABHEHUIO CO CTAHJAPTHBIMU METOIAMH OOPAOOTKU.
AHAIN3 IPOBEJEHHOMU PA0OTHI IIOKA34J1 IIOBBIIIEHHE
pacxo[a HArHETAHUA JKUJAKOCTH B 2 pa3a. B coceqnnx
JOOBIBAIOIINX CKBAXKMHAX ObIJIO OTMEYEHO NOBBINICHUE
MJIACTOBOI'O JJABJICHUS, YTO OATBEPXKAAET 3(PPEKTUBHOCTD
HOBOI'O CITOCO62 06pabOTKU. Takre MHOTIOOOCIIAIOINE
PE3YALTATHI OTKPBIBAIOT HOBBIE BO3MOKHOCTH JIJIA
ONTUMM3ALUHN JOOBIYM B COCEJHUX CKBAXKUHAX U
3HAYUTEIBHOI'O MTOBBIIIEHUA HEMPTEOTAAYM.

B mannor crarbe npeacTaBaeH HECTAH AP THBIN
METO/I TEXHOJIOI'MH KMCJIIOTHOHN O6PabOTKH, KOTOPBIA
06€eCeYnBAET ITOBBIIIEHUE IIPUEMUCTOCTH B
HAI'HETATENbHBIX CKBAXKUHAX 10 CPABHEHMIO C
TpaﬂI/IL[I/IOHHbIMI/I METOgAMM. ,HZIHHHH TEXHOJIOTU
OTKPBIBAET HOBBIE BO3MOXKHOCTH /111 ITOBBIIIICHU S
IPUEMHCTOCTU HATHETATEIbHBIX CKBAXXUH. B 1asbHeNem
TEXHOJIOTHIO MOXXHO HpI/IMCHI/ITb Ha BCEM MCCTOpO)K/ICHI/II/I
JUJIS1 TIOBBIINIEH U HE(PTEOTAAYN U3 UCTOIEHHOTO IJIACTA.

Cekuus 20. ObmeH 3HaHusMU Ha cteHaax Xl

9J'I€‘KTpOHHbIe CTeHAbl MO3BONAOT IMHYHO BbICNYLWATb KaXXA0ro Aoknag4mka 1 nony4nTb
[0CTaTO4HO NoApPOobHYIo MHbopMaumio. CekLms BKIIOHYAET pasHble TeMbl LOKAL0B,
O[lHaKO TeMaThKa COOTBETCTBYET AOKNaAam B Apyrmx cekuymax.

MpumeHeHne N'HKT ¢ MmeTogoM KOHTpONSA
cTon6ba X1AKOCTU B CKBaXKMHE
Ben Talbot, Shell

ITpOEKT MO BOCCTAHOBIECHUIO 1006b14M Nelson N-20 6611

pa3paboTaH A1 BOCCTAHOBJICHUS yPOBHS JOOBIYHU B
240 M?/CyT OCJIE TOTO, KAK CKBA>KMHA ObL/IA OCTAHOBJIEHA B

90 Ne 1 (075) Mapr/March 2021

Maximizing oil recovery is a very challenging
assignment to oilfield operators worldwide. This
requires additional and continuous adoption
of new technologies and best practices. Water
flooding is one of the most reliable recovery
technique and been used for many years around
the world to pressure support to the reservoir and
minimize the bypassed oil in depleted reservoirs
with no aquifer support.

This paper is presenting a case of well that was
drilled and completed as a dumpflood well to
provide pressure support to an oil-bearing zone
that contributes most of the field's production.
Dumping rates have showed poor performance
due to near wellbore damage since completion.
Many conventional stimulation trials were
carried out with no sustained success. The well
was selected for an advanced acid stimulation
technique to improve the dumping rate by using
the concept of Oscillating Fluid Injection. This
process achieves deeper treatment penetration
and more uniform fluid distribution. Root cause
analysis, core analysis and well history have been
used to optimize the job procedures and acid
recipe to remove the suspected damage. The
above-mentioned process treated the target zone
with the same acid recipe that has been used in
the previous conventional acid stimulation job.

The results of this advanced process showed
a significant improvement in well injectivity
compared with previous acid stimulation
techniques. The post treatment evaluation
showed an increased dumping rate by two times.
The increased flowing bottomhole pressures
observed in the surrounding producing wells
confirm the direct benefit of the improved
injectivity and consequent pressure support.
These promising indications have opened new
production optimization opportunities in the
nearby wells to add significant oil gain.

This paper presents an unconventional
method of acid stimulation technology in the
improvement of injectivity in surface injection
and dumpflood injectors compared with
conventional techniques. This technology has
opened new opportunities for improving the
injectivity of the dumpflood wells, and go for full
field implementation to maximize the oil recovery
from depleted reservoir.

Session 20: Knowledge Sharing ePosters XlI
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters and opportunities to study a particular concept at an appropriate
level of detail. Subject matter varies, but topics are consistent with the
other technical sessions.

Deploying Coiled Tubing Using the
Low Head Method of Well Control

Ben Talbot, Shell

The Nelson N-20 production restoration project
was created to restore >1,500 bopd after the well
was shut in in May 2018 due to excessive sand



Mae 2018 rofa n3-3a 60IBIIOrO BBIHOCA IECKA B PE3YJIBTATE
HOBPEXACHUS (PUIBTPOB B KOMIIOHOBKE 3a4KAHYHUBAHUSA
OTKPBITOT'O CTBOJIA. BbLIa MOCTAB/IEHA 32/]1a4a IPOBECTU
nep@Opamio HHTEPBAIA TOPUZOHTAIBHOIO YUaCTKA
JIAHOM 150 M U yCTAaHOBUTb KOMITIOHOBKY (DHUJIBTPOB
JIMHO¥M 580 M B TEKYIIYIO KOMIIOHOBKY 3aKAHYMBAHUSL.
M3HA49aIbHO PACCMATPUBAJICS METOJ, CITYCKA IEP(HOPATOPOB
U (PUIBTPOB B PAOOTAIOIIYIO CKBAXKUHY, OJJHAKO U3-32
BBICOKMX 32TPAT ObLIO IPUHATO PEMIEHUE OTKA3ATbCS OT
3TOrO METOJA. YPOBEHD XKUJKOCTU B CKBAXKUHE OB HUXKE
YCTbs, IO3TOMY OBLJIO IPUHATO PEMIEHUE KOHTPOJIUPOBATD
CTOJIO JKUIKOCTH HE HA YCTHE, 4 B CKBAXKUHE. DTO

MO3BOJIHJIO IPOU3BECTU CIYCK EPPOPATOPOB U (PUIBTPOB
3 eKTUBHO U 6€301acHO. [IpoBeEHUE TAKOIH pabOThI 6€3
TOJIHOLIEHHOI'O 6y pOBOrO OO0OPYIOBAHUS HA YCTHE OBLIIO
TIEPBBIM OIBITOM /1151 KOMITaHUHU Shell B CoeJuHEHHOM
Koponesctse. [ToaTomy nepej; paboToM OBLIO NPOBEAEHO
TIIATEJIBHOE INIAHUPOBAHUE. TEXHUYECKAS PEATNBALUA
KOHTPOJIA 324 CKBAXKMHOI! ObLJIA BBINIOIHEHA C IPUBIECYEHUEM
JIYUIIUX OTPACJIEBBIX CHIELUAINCTOB KOMITaHUH Shell,

4TO J1aJI0 YBEPEHHOCTD B yCIIeXe onepanuu. PaboTel 6p111
BBIIIOJIHEHBI B MIOHE 2019 roza. B mpoiiecce NpOMBIBKU ObLIO
3a(PUKCUPOBAHO ITOBPEKICHUE XBOCTOBUKA HA YIACTKE
NPOAYKTUBHOI'O HHTEPBAJIA, B PE3YIBTATE YETO MTOTYIUIOChH
MIPOBECTHU NEPPOPALHIO JIIMHOM TOIBKO 42 M X1 YCTAHOBUTD
KOMIOHOBKY (pUIbTPOB AIMHOM 480 M. TeMm He MeHee
pa60oTa 6BLIA BBITIOJHEHA YCIIEHIHO, YTO HOATBEPKAACT
3(pPEKTUBHOCTD METOAA KOHTPOJIA CTOJIOA JKUJKOCTH B
CKBAXKUHE /ISl YIIPOIIEHHU S TEXHOJIOTMYECKOT'O ITPOIIECCa
BHYTPHUCKBKUHHBIX PA6OT TAKOT'O THUITA Y CHIKEHUS
3aTpAarT.

,D,VIaFHOCTVI Ka 1 yCcTpaHeHUe yteyek B

CNOXHbIX yA10BMAX ANd BOCCTaHOBJIEHNA
J00bIYK B KJTIOYEBOW ra30BOU

CKBaXXuHe B genbte Huna B Ernnre

Maria Leticia Vazquez, Schlumberger; Mostafa Marie, Ehab Salama,
Ahmed Abdel Rahman, Bronislav Vago, SUCO; Khaled Ziada,
Mahmoud Sharab, Nader Sabanegh, Meirbek Ikhsanov, Schlumberger

B raszosori ckBaxuHe B parioHe ropoga JJucyK B Jeibre
Hwuna B Erunre kommnanus Suez Oil Company o6Hapy:xui1a
NPOOIEMBI C LIEJTOCTHOCTBIO U3-34 IPEAIIONArdeMOM
yreuku B HKT pasmepom 89 MM. YTeuka IpUBEIa K
OCTAHOBKE CKBA’KHMHBI M ITOJTHOM OCTAHOBKE JOObIYN. CITYCK
MHOTOPBIYaKHOTI'O KABEPHOMEPA MTOKA34JI, YTO HA CTEHKAX
06pa30BATACH KOPPO3H S, OIHAKO TOYHOE MECTOIMOIOKEHNE
YTEUYKH ONPEAEIUTD HE YAANOCH. [1J11 BOCCTAHOBJICHUS
J06b19m kKommanus Suez Oil Company Hadaa MOUCK
TEXHOJIOI'MH OIPEJIEIEHNUS TOYHO! INTYOUHBI yTEYKU U
JAJIBHEUIIETO PEMOHTA 6€3 IIPHUBJIECYEHUS OYPOBOI'O CTAHKA.
OJIHAKO NIPOBEJECHUE CTAHAAPTHHIX PAOOT C KAHATHOM
TEXHUKOH HE MO3BOJINJIO ObI ONIPEJETINUTD TOUYHYIO ITTyOUHY
YTEUYKHU U OOECNIEUNTD COOP JAHHBIX B PEAJIBHOM BDEMEHU
JUIA TIOATBEPKIEHUSA YCIIENTHOTO PEMOHTA. [IJ1 onpenieieHus
TOYHOI INTyOUHBI yTeuKHu B HKT B pexxnuMe peanbHOro
BPEMEHHU OBLIIN ITPOBEJIEHBI PAOOTHI IO CITYCKY KAPOTAKHBIX
HHCTPYMEHTOB Ha 3JIEKTPHUUECKOM Kabeie (KBAPLEBBIA
MAaHOMETD, TEPMOMETP U pacxoaomep). [locne onpenenenns
IJIYyOUHBI yTEYKU B CKBAKMHY ObLJIA CITYIIEHA CUCTEMA
CIIBOEHHOTO ITAKEPA HA KaHATe € KadeseMm. ITocie ycTpaHeHus
YTEYKH CKBA’KMHA ObLJIA CHOBA 3AITYIIEHA B 9KCILTyATAIIHIO.

production from a failed open hole standalone
sand screen completion. The aim was to perforate
~490 ft of the horizontal reservoir section and
install a 1900 ft screen assembly inside the
completion. To deploy the guns and screens a live
well deployment system was considered however
ruled out due to the high project costs. As the
well is sub-hydrostatic, the low head method of
well control was utilized, managing a column

of fluid subsurface, rather than at surface. This
enabled the guns and screens to be deployed
safely and cost effectively. As this was the first
time Shell UK would carry out this operation
without a functioning drilling package, a sharp
focus was put on the planning stage to ensure
success. Technical assurance on the well control
aspects of the operation from across the wider
Shell company and across the industry gave the
team confidence to proceed. The operation

was executed in June 2019, unfortunately
encountering a liner damage in the reservoir
section during the well clean up stage and
resultantly were only able to perforate 138 ft and
deploy a 1,571 ft screen assembly. However, the
operation was completed safely, with technical
success and proves that the low head method
can be used for intervention activities of this sort
and can simplify and take cost out of complex
operations.

Diagnose and Remediate Leak on
Constrained Operating Conditions
Brings Back to Production Important
Gas Well in Egypt Delta Region

Maria Leticia Vazquez, Schlumberger; Mostafa Marie,
Ehab Salama, Ahmed Abdel Rahman, Bronislav
Vago, SUCO; Khaled Ziada, Mahmoud Sharab, Nader
Sabanegh, Meirbek Ikhsanov, Schlumberger

Suez Oil Company in Egypt encountered
well integrity issues due to a suspected leak in
a 3 %-in completion, in a gas well in Desouq,
Nile Delta Region. This led to well closure and
consequent loss of production. The memory
multi-finger caliper was showing pitting but was
not conclusive on identifying the leak point.
Suez Oil Company required a rig-less solution
to diagnose and pinpoint the leak and repair
the well, so production could resume. However,
conducting well intervention techniques on
conventional slickline could not provide precise
depth placement, much less real-time control and
monitoring capabilities to confirm operations.
Production logging services were deployed on
E-line to detect the leak point in the tubing in
real time by the variation of the quartz gauge's
pressure and temperature measurements and
spinner rotation associated with the flow. Once
the Leak point was properly identified, Straddle
system was deployed to remediate the leak,
utilizing digital slickline, and the well was placed
back into production.
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Cekuus 21. O6meH 3HaHuUaAMM Ha cteHpax XllI

9J'IeKTpOHHbIe CTeHAbl NO3BONAIOT JIMHYHO BbICTYLWATb KaXA0ro Aoknag4mka v nony4mtb
[0CTAaTOMHO NoAPOBHYIO MHbopMaLMio. CekuMs BKIIOYAET pa3Hble TeMbl JOKNaA0B, OAHAKO
TemMaThKa COOTBETCTBYET AOK/TadaM B APYrnX CeKUMNAX.

CpaBHeHMe CKBaXXMHHOrO TpakTopa Mafnoro
anametpa Ha N'HKT pa3nuyHoro pasmepa B Tpex

CKBaXXMHax. AHanm3 n poBeneHHbIX pa60T
A.Saeed, Saudi Aramco; A. French, N. B. Moore, WWT International

JJ1s1 IpOBEIEHUS BHYTPUCKBAKUHHBIX PA6OT UCIIOIB3YIOTCS
pasnmunble pazmepsl 'HKT, KaXk/1bIi U3 KOTOPBIX UMEET
CBOHU IPEUMYIIECTBA U OTPAHUYEHH S, B TOM YUCIIE:
MAaKCUMAJIbHBIA PACXOJ, 3AKAYKHU, IOTUCTUKA, YCTAIOCTHBIA
pecypc TpyObl. CKBaKMHHBIE TPAKTOPBI UCIIOJIb3YIOTCS
B CKBAKMHAX C OOJIBIINUM OTXOAOM OT BEPTUKAJIU JIJIS
obecriedeHus JOXOXKACHU S THOKOU TPYOBI 1O TPEOyeEMOI
IJIYOMHBI B TOPU3OHTAIBHOM YYACTKE CKBAKMHBL 33/1a49€H
JIAHHOT'O UCCJIEJOBAHUSA OBLIIO CPABHEHHE 3(PPEKTUBHOCTHU
CKBXKUHHOT'O TPAKTOPA Majioro auamerpa Ha THKT aByx
pasmepos: 50,8 Mmm u 60,3 MMm.

Ha HECKOJIBKUX CKBA’KMHAX C IOMOIIBIO ITIPOTPAMMHOIO
obecrieueHUs ObUI MPOBEAEH aHAMNU3 Harpy3ok Ha T'HKT ¢
Pa3NUIHBIMUA KO3MMUITUEHTAMU TPEHUS, PACCIUTAHHBIMU 10
JAHHBIM C IIPEABIIYIIUX PA6OT HA 9TOM MECTOPOXKACHUM. [17151
UCCEAOBAHMA ObLIU TOAOOPAHBI TPH CKBAKUHBI-KAHU/1ATA,
B KOTOPBIX 0€3 MPUMEHEHUS TPAKTOPA MPOUCXONUII IPUXBAT
THKT. JocTr:keHue 326051 ObLIO BO3MOMKHBIM TOJBKO C
npuMeHeHveM Tpakropa Ha THKT pazmepom 50,8 MM 11 60,3 MM.
J1s1 onieHKH 3(PPEKTUBHOCTH CKBA>KMHHOT'O TPAKTOPA B
3200MHYIO KOMITOHOBKY OBbLIM BKJIIOUEHBI IATYUKH JABJICHUA U
HATSKEHUSA CO COOPOM JIAHHBIX B PEAJIBHOM BPDEMEHN.

B xo7e paboT 66110 3aduKcrpoBaHo, uto THKT 60,3 MM
JIOCTUIVIA OOJIBIIEH ITTyOUHBI IO MOMEHTA AKTUBAIIUN
TpakTopa 1o cpasHenuio ¢ THKT 50,8 mm. Taxxke
NPOBEAECHHBIE PA6OTHI TOATBEPAUIN, YTO IPUMEHEHHUE
TPAKTOPA O3BOIUIO O6ecneunTs foxoxaeHne 'HKT no
IJIYOMHBI, 3HAYUTEIBHO MPEBBIIAIONIEN PACIETHYIO ITTyOUHY
MIPUXBATA, KaK JI7Is1 pazmepa 50,8 M, Tak 1 it 60,3 MM. 3aTem
HA KaX/JIOU M3 TPEX CKBA’KHUH OBLIIN YCIIENTHO ITPOBEJEHEI
KUCJIOTHBIE OOPA60TKHU. PE3yJIBTATHI NCCIIEJOBAHUA IIOKA3AIH,
9TO I'UAPABINYECKUN CKBAXKMHHBIN TPAKTOP MAJIOTO
JuameTpa o6ecrieunBaeT ypenndenue foxoxaenus FTHKT
pasmepom 50,8 MM 1 60,3 MM 7151 TPOBECHUS TATBHEHIIICH
KHUCJIOTHOM OOPabOTKH B OTKPBITOM CTBOJIE.

Pe3ynpraTel HCCIEA0BAHMS NOATBEPKIAIOT 3PPEKTUBHOCTD
MNPUMEHEHUA TUPABIUYECKOT'O TPAKTOPA IS YBETUYEHU A
npoxoxaeHus THKT 50,8 Mm 1 60,3 MM B CKBAXKUHAX C
OOJIBIIINM OTXOJOM OT BEPTHUKAJIN.

B HYTPUCKBaXXHHbIE pa ©OTbI B CKBaXXMHax

C KOMMOHOBKaMW 3akKaH4YNBaHWA C

CUCTEMOM KOHTPOJSA NPUTOKA

Vladimir Stepanov, Pierre Ramondenc, Adnene Mhiri, Dmitriy
Abdrazakov, Konstantin Burdin, Yerzhan Konysbayev, Alexander
Slobozhaninov, Anvar Amangeldiyev, Schlumberger; Campbell Kinnear,
Bauken Sultanov, Tengizchevroil

JIO6BIBAIOIME KOMITAHUU IO BCEMY MUPY BCE YaIe
UCHOJIb3YIOT KOMIIOHOBKHM 3aKAHYHUBAHUSA C CUCTEMON
KOHTPOJIA IPUTOKA JJIs1 yIIPABICHUS POLIECCOM JOOBIYU
Y MOHUTOPUHIA NPOMUIISA IPUTOKA. [Ipy BHEAPEHUH
CHCTEM KOHTPOJISI IPUTOKA BAKHO IPOBOANTD AHAJIN3

92 Ne 1 (075) Mapr/March 2021

Session 21: Knowledge Sharing ePosters XlII
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters and opportunities to study a particular concept at an appropriate
level of detail. Subject matter varies, but topics are consistent with the
other technical sessions.

Analysis and Case Study: Comparing
CT Slim Tractor Performance Using
Different CT Sizes in 3 Wells

A.Saeed, Saudi Aramco; A. French, N. B. Moore, WWT
International

For coiled tubing stimulations each CT size
offers various advantages and limitations,
including but not limited to; maximum pump
rate, logistics, fatigue life and cost. In extended
reach (ERD) wells CT Tractors can be utilized
to improve coiled tubing (CT) access of the
horizontal section of the well-bore. The objective
of this study was to compare the performance of a
slim CT tractor with various sizes of CT, namely 2"
and 2-3/8".

Tubing Force Analyses (TFA) were performed
for a group of wells using CT modeling software
with friction coefficients back modeled from
previous CT interventions in the same field. Three
similar candidate wells were chosen where CT
was predicted to lockup prior to reaching Total
Depth (TD) without the use of a tractor, and
where TD was able to be reached with the use
of a tractor for both 2" and 2-3/8" CT. During
field operations down-hole pressure sensors and
tension compression sub were included in the
BHA to verify the effectiveness of the CT tractor
with live readings.

The field operations demonstrated that 2-3/8"
CT reached further in the wellbore prior to
activating the tractor. The operations confirmed
that the slim hydraulic CT Tractor was able to
pull both 2" and 2-3/8" CT a significant distance
past CT lockup depth. Matrix stimulations were
successfully performed on each of the 3 wells.
The study concludes that both 2" and 2-3/8" CT
combined with a hydraulic slim tractor were both
appropriate solutions to access extended reach
open hole for Matrix stimulation operations.

Production engineers have case study results
to show the effectiveness of using 2" vs 2-3/8" CT
with a slim hydraulic tractor to access ERD wells
for stimulation operations.

Shedding Light Upon Interventions

in Wells with Conformance

Control Completion

Vladimir Stepanov, Pierre Ramondenc, Adnene Mhiri,
Dmitriy Abdrazakov, Konstantin Burdin, Yerzhan
Konysbayev, Alexander Slobozhaninov, Anvar
Amangeldiyev, Schlumberger; Campbell Kinnear,
Bauken Sultanov, Tengizchevroil

It is becoming more common for operators
around the world to use alleged conformance
control completions as a means of managing



3(PPEKTUBHOCTU HA CAMBIX PAHHUX CTAJUAX IPOEKTA. DTO
MO3BOJINT OOECIIEYNUTD MAKCUMAJIBHBIN IPHUTOK U3 BCEX
OPOAYKTUBHBIX UHTEPBAJIOB U IPABUJIBHOE PA300IIEHUE
IJTACTOB, TOCKOJIBKY 3TO OKA3bIBAET 3HAYNTEIBHOE BIUSHUE
HAa JAJIBHENHIITNH IPOLIECC Pa3PabOTKU BCETO MECTOPOXKICHUSL.
BcecTOpOHHUN aHAJIN3 JJOJIPKECH BKJIIOYATD B CEOsI
ONPEJIEIEHNE TOYHBIX ITTYOUH U30JIAIIUH UHTEPBAJIOB /10 U
MOCJIE KUCIIOTHOM O6pabOTKHY, pacIpeesIeHUE (PIIOUIOB B
CKBAXUHE BO BpEMS OOPAOOTKH, 4 TAKIKE AHAJIN3 LIEJIOCTHOCTU
KOMITOHOBKHU 3aKAHYHUBAHUSL.

AHAJIN3 LIEJIOCTHOCTH KOMIIOHOBKHU 3aKAHYHBAHUS C
MOMOIMIBIO YCTAHOBKU CUCTEM 3200MHOI'O MOHUTOPHHIA
ABJIAETCS JOPOTOCTOAIMIUM METOIOM, KOTODBIN NOAXONUT
JUI JUIMTEIbHOI'O MOHUTOPUHTA. IPyTUM METOJIOM
SIBJISIETCS IPOBEJICHUE UCCIEIOBAHUI HA Kabesie. OmHAKO
TAKHE UCCIIEJOBAHUSA ITPENOCTABIAIOT OTPAHUYEHHBIN
06'bEM JJAHHBIX. AJIBTEPHATUBHBIM METO/IOM ABJIETCS
UCIHOJIb30BAHUE CIIELUAIbHON UHTEI PUPOBAHHOM CUCTEMBI
I'HKT st c6opa 1 aHanu3a JaHHbIX. [IpeiaraeMulii
METO/ UCIIOJIb3YET CUCTEMY PACIIPEAEIEHHOIO U3MEPEHUA
TEMIIEPATYPBI U TEXHOJIOTUIO NIEPENAYH JAHHBIX B DEATIBHOM
BPEMEHU. DTO MO3BOJISIET OBICTPO MOJNYIUTH NHPOPMAIIHIO
O TEKYIIEM COCTOHHH CTBOJIA CKBA’KUHBI ¥ MEXKIIACTOBBIX
MEPETOKAX IS IPUHATUAA IPABUIBHBIX PEMIEHU 10
ONTUMU3ALNHU OOPA6OTKH CKBAKUHBL

B gannou crarbe npuBeseH IpUMep YCIIEIHOI'O
NPUMEHEHHNA JAHHOU TEXHOJIOIMU B 10 CKBAXKMHAX C
pasobmenreM 40 THTEPBATIOB B KAPOOHATHOM IIACTE
B Kacriniickom pervone. JJanHbIe 110 PE3YJIBETATAM
pacnpeneneHHOro U3MEPEHUA TEMIIEPATY PBI ITO3BOJIAIOT
ONPEAEINTD YHUKAJIBHBIN IPO(PUJIb IPUTOKA B KAXKIOU
TOYKE CTBOJIA CKBA’KUHBL B CTaThE IIPEACTABIEHDI JAHHBIE,
COOPAHHBIE 10 PE3YJIBTATAM PACIIPEAETIEHHOIO U3MEPEHNA
TEMIEPATYPBI JUTUTETHHOCTBIO OT 30 MUHYT 1O 6 YaCOB.
H3mepeHus NpOBOAUINCE 10 U BO BPEM KMCJIOTHON
06pPAB6OTKH KAXKJOI0 MHTEPBAJIA. JJaHHBIE O TEMITEPATYPE
MO3BOJIAIOT ONPENETUTD XAPAKTEP IIPUTOKA (PJIIOMJIOB B
CKBQKUHE: 30HBI MEKIIJIACTOBBIX IIEPETOKOB, INTyOHUHBI
YTEYEK, UHTEPBAJIbI YCIIEITHO IIPOBEACHHON OOPAO60TKHU
U IPYTYIO MH(POPMALIHIO. 3ATEM OIIPEACAEHHBI 110
pE3yIbTATAM UCCIIEJOBAHUN XAPAKTED NIPHUTOKA (DIIOUIOB
MOATBEPKAAETCA C IOMOIIBIO TOYEYHBIX UCCIIEJOBAHUIA.
Ba’XHBIM BBIBOJIOM ABJIAETCA TO, YTO CYIIECTBYET HECKOJIBKO
THIIOB MEKIIJIACTOBBIX IIEPETOKOB U YTEYEK (HATIPUMED, YePE3
IJIACT/MATPULTY WJIN YEPES3 KOJIOHHY). [TosTy4eHHbIE JAHHDBIE
MO>KHO HCIIOJIb30BATH JJIs1 ONITUMM3ALMU TEXHOJIOIMYECKOI'O
rporecca 06pabOTKU U NOBBIIEHUA 3(PPOEKTUBHOCTU.

JanHble 0 Ipo@UIIE PACIIPEEICHHON TEMIIEPATYPBL U
PE3YJIBTATHI TOYEUHBIX UCCIIELOBAHNUI B COBOKYITHOCTH
NPEJOCTABJIAIOT TOYHYIO MHPOPMAIIUIO O CKBAXKHUHE U
XapaKTepe MIPUTOKA, YTO ITO3BOJISAECT OIITUMU3UPOBATH
CTPATETUIO IIPOBEJEHUSA OOPAO6OTOK.

Cekuums 22. O6MeH 3HaHUSAMU Ha cTeHpax XIV

9J'IeKTpOHHbIe CTeHAbl NO3BONAIOT JIMHYHO BblCTYLWATb KaXKA0ro Aoknag4mka v nony4mtb
[0CTaTOMHO NoAPOBHYIO MHbopMaLMio. CekLMs BKIOYAET pa3Hble TeMbl JOKNaA0B, OAHAKO
TemMaThKa COOTBETCTBYET AOKTadaM B APYrnX CeKUMNAX.

NccnepoBaHma CKBaXKMHbI C MOMIHOCTbIO
KOHTPONIMPYEMbIM NHCTPYMEHTOM
nepeknioYeHNs Ha ANeKTpMYeckom kabene
NO3BOJIUIIN UCKITIOYUTb HEODXOANMOCTD B
KanuTanbHOM peMoHTe. OTyeT o0 paboTe

inflow zones and controlling production.
When this type of completion is introduced in
a field, it is extremely important to analyze its
effectiveness at very early stages of the project
to achieve maximized zonal contribution
together with proper compartmentalization in
current and subsequent completions, since this
will have a significant impact on the future life
of the entire field. A thorough analysis should
include understanding zonal isolation before and
after acid stimulation, fluid distribution inside
the compartments during the treatment, and
confirmation of completion integrity.

Analyzing completion performance by
introducing additional downhole monitoring
systems or devices is costly and is more
appropriate for the long term. Another option,
surveillance with wireline technology, may
not provide definite conclusions due to limited
acquisition extent. Alternatively, coiled tubing
(CT) can provide a fit-for-purpose integrated
solution to data acquisition and analysis
challenge. The proposed approach uses
distributed temperature sensing technology
along with real-time data streaming capabilities
to provide an instantaneous insight on wellbore
dynamics, thus enabling informed decisions on
treatment optimization, as well as yielding reliable
information on interzonal communication.

This study is based on a success story of
intervening with CT on 10 wells, with a total
of 40 compartments in a carbonate reservoir
in the Caspian region. Distributed temperature
evolution models are used to build a signature
library characteristic of specific flow events in
the wellbore. The study consists of distributed
temperature surveys lasting from 30 minutes to
6 hours that were acquired before and during
the acid stimulation of each conformance
compartment. Unique temperature features
are identified in specific flow events, such as
communication between compartments, loss of
completion integrity, and effective stimulated area
determination, to name a few. Those events are
hypothesized and corroborated using downhole
point measurements. A significant finding is that
communication between zones occurs through
several possible paths (i.e., through the formation/
matrix or via the completion). The stimulation
strategy can be modified accordingly, leveraging
downhole data to maximize completion
efficiency.

This combination of transient distributed
temperature and point measurement data
provides an insight into wellbore and reservoir
flow dynamics and facilitates an optimized
stimulation strategy.

Session 22: Knowledge Sharing ePosters XIV
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters and opportunities to study a particular concept at an appropriate
level of detail. Subject matter varies, but topics are consistent with the
other technical sessions.
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Mark Milkovisch, Amanda Olivio, Brandon Christa, Thomas Mauchien,
Jesse West, Schlumberger; Ronnie Burger, Hess; Clement Laplane, Ben
Durand, Schlumberger

B ckBa)xmHE NPOU3ONLIO NOBPEXKAEHUE CIBUKHOMN
MY(TBL, YIPABIAEMOU C YCThA. JJaHHBIE, TOTYYEHHBIE C
MOMOIMIBIO MHCTPYMEHTA IIEPEKJIIOYEHH S HA IJIEKTPUYECKOM
KabeJie, HO3BOIHIIMN BEIOPATh METO/ BOCCTAHOBJICHUS
TU/IPABJINYECKOIO KOHTPOJIA 32 MY(PTOM 6€3 HEOOXOAUMOCTHU
MU3BJIEKATH BCIO KOMIIOHOBKY 3aKAHYUBAHUS.

KoMnaHusA-0nepaTop CIPOEKTUPOBATIA KOMIIOHOBKY
YMHOT'O 34KaHYHUBAHM S, BKJIIOYAIOUIYIO YIIPABIIAEMBIE
CIIBUIKHBIE MY(DTBI, aKTHBUPYEMBIE T'HIPABINYECKU C
yCThe. Takass KOHCTPYKIUS IO3BOJISIET 3AKPBITh My(PTY IIpU
HEOOXOAMMOCTH. Ha JAaHHOU CKBA’KMHE CJIBUKHBIE MYy(DTHI
HE Y AJIOCh OTKPBITh. KpoMe TOro, ObLII0 HEBO3MOXKHO
ONPEJIEIUTD NTYOUHY YCTAHOBKU 3TUX MY(PT. BBIBOJ O
BO3MOXKHOU HEUCIIPABHOCTU MY(DT OBLI CJIEJIAH ITOCJIE TOTO,
KAaK CKBA)KHHY HE YJAJIOCh 3aITyCTUTD B 9KCILTYATALIHIO ITOCIE
CITyCKa KOMIIOHOBKHU 34KaHYHBAHUs. [Tepe MpoBeieHrEM
JOPOTOCTOAIINX PAOOT MO U3BJICYEHUIO U 3AMEHE
KOMIIOHOBKHU 3aKAHUYMBAHHA B CKBAXKUHY ObLII CITYIIEH
HHCTPYMEHT NEPEKIIOUEHUSA MY(PT MAJIOTO IUAMETPA IS
UCCIIEJOBAHUS COCTOSHUSA YIIPABIAEMBIX CIBUKHBIX MY(PT.

WHCTPYMEHT IIO3BOJINJI YCIIEITHO BOUTH B 3aALEIVIEHHE C
npOMUIIEM CABUXKHBIX MY(PT U IIPOBECTHU HECKOJIBKO ITUKJIOB
OTKPBITUS/3AKPBITUA CO COOPOM JAHHBIX C THCTPYMEHTA
Y CKBA)KUHHBIX JJATYUKOB B PEAJIBHOM BDEMEHU. DTO
MO3BOJINJIO IIPOBECTH € TAJIbHBIA AHAIN3 ITOJIYYEHHBIX
JAHHBIX U IPUHATb OOOCHOBAHHOE PENIEHUE 10 BEIOOPY
BAPUAHTA PEMOHTA 06€3 HEOOXOAUMOCTHU JJIUTEIBbHON U
JOPOTOCTOAIIEH ONEPALAH 1O U3BJIEYEHHUIO KOMIIOHOBKH
3aKAHYMBAHMUSL

JJaHHOE UCCNIENOBAHNE ITOKA3710 3(PPEKTUBHOCTD
MOJIHOCTBIO VIIPABJIAEMOTO MHCTPYMEHTA MEPEKIIOUYEHNUS HA
NIEKTPHUYECKOM KabeIe 11 yCTPAHEHU A HEUCIIPABHOCTEN
U BBISIBJICHU S IIPUYUH HEPAO6OTOCIIOCOOHOCTH
060pYAOBAHNA 3AKAHYUBAHNUA. BO3MOXHOCTE KOHTPOJIA
33 YCUJIMEM NIEPEKITIOUEHNA U PACXOAOM KUJKOCTH C
TMOMOIIBIO BCTPOEHHBIX JATYUKOB [O3BOJINJIA IOJIYYUTh
JETAIBHYIO MH(POPMALIMIO JIJI AaHAJIN34 COCTOAHUA
CKBA)KMHBI B PEAJIBHOM BPEMEHH U 3(PPEKTUBHOT'O
YCTPAHEHUA HEUCTIPABHOCTEN. B pe3ynbrare npuMeHenue
MHCTPYMEHTA IIEPEKJIIOYCHUSI ITIO3BOJIHIIO U36€XKATDh paboT
M0 KAIIUTAJIbHOMY PEMOHTY ¥ CAKOHOMMJIO KOMITAHUHU-
oneparopy 60 MHJIMOHOB JIOJUTAPOB.

Pa3zpaboTtka TexHonorum
NleKTporngpasnmny4eckoro Tpaktopa c
MeXaHM4YeCcKMMM KOMMoHeHTaMu obecrnevyunna
npoeegeHmMe TO4YHOro, NOJIHOCTbIO yNpaBJiIAeMOro,
BbICOKO3((eKTUBHOro hpesepoBaHUs
271IeMeHTOB KOMIMOHOBKW 3aKaH4YNBaHUA

Stuart Murchie, Gerald MclInally, Bird Tinnen, Kristine Gabrielsen,
Altus Intervention

KOMIOHOBKA 3aKAHYWBAHUS CKBAKUHBI SIBJISIETCS
HEOTbEMJIEMON YACTbIO KOHCTPYKLIMU CKBAKUHDBL KaxkabIi
3JIEMEHT KOMIIOHOBKHU MOJOHUPAETCS O/ TPEOYEMBIE 33/JAUN.
CyIIECTBYET HIUPOKUI BBIOOP PA3IUYHOI'O OOOPYAOBAHUA
3aKAHYUBAHUSL: OT IIPOCTHIX MOCAJOYHBIX TPODUIICH
JUIS U3BJIEKAEMBIX TPOOOK JIO KJIAITAHOB C KOHCTPYKIIUEN
PA3TUYHOU CJIOKHOCTH JIJISI STANOB 3aKAHYUBAHHUS UITU
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Well Diagnostics Led to Preventing
Well Workover Using Fully Controllable
Electrical-Line Powered Shifting
Intervention Tool: A Case Study

Mark Milkovisch, Amanda Olivio, Brandon Christa,
Thomas Mauchien, Jesse West, Schlumberger;

Ronnie Burger, Hess; Clement Laplane, Ben Durand,
Schlumberger

Through the utilization of the feedback from an
electric-line shifting tool, the operator was able to
design an intervention to restore hydraulic control
of a failed surface-controlled adjustable sliding
sleeve without pulling the entire completion.

The smart well completions designed by the
operator incorporated adjustable sliding sleeves
activated hydraulically from the surface to provide
downhole choking capability. In this case study,
the adjustable sliding sleeves had failed closed
and its position could not be determined. The
sliding sleeves appeared to fail hydraulically as
the well could not be brought onto production
after the running of the initial completion. The
fully instrumented slim electrical-line shifting
tool was deployed to diagnose the condition
of the adjustable sliding sleeves, in-situ, before
committing to a major workover intervention to
pull and replace the completion.

With the slim electrical-line shifting tool, the
operator was able to successfully latch into the
shifting profile and perform a series of shifting
operations capturing the real-time data from
the shifting tool and the production platform
hydraulics and well sensors. This enabled
analyzing, diagnosing, and making an informed
decision on the best options on how to intervene
without the time and cost intensive operation of
pulling the completion.

This case study demonstrated the value of a fully
controllable instrumented electrical-line powered
shifting tool for the purposes of troubleshooting
and diagnosing of completion problems. Its
ability to adjust force and displacement with on-
board sensors provided feedback for effectively
troubleshooting and diagnosing the condition
of well components downhole in real time.
Ultimately, the deployment of the instrumented
slim shifting tool mitigated a full workover and
saved the operator USD 60 million.

Electrohydraulic Tractor and
Associated Mechanical Technology
Platform Developments Deliver
Precise, Controlled and Highly
Effective Capability for Efficient
Completion Component Milling

Stuart Murchie, Gerald Mclnally, Bird Tinnen, Kristine
Gabrielsen, Altus Intervention

Completion components integral to well design
are selected for their required functionality. These
components range from simple profiles used for



IKCIUTYATALMH. HaCTO IPOUSBOAATCS PAOOTHI IO YAJIEHUIO
3JIEMEHTOB 3aKAHYUBAHUS, €CJIH OHU HEUCIIPABHBI JILOO
OPEACTABIAIOT IPEMATCTBUE JJIs1 JAJIbHEUITUX PAOOT WU
JUISL TPUTOKA (PIIOMI0B. B JaHHOI CTaThE IPEICTABICHBL
JIBA OTYETA O PA6OTAX O PPE3CPOBAHUIO HIIEMEHTOB
3aKAHYMBAHUS, KOTOPBIE OBLIM YCIIEIIHO BBIITOJHEHBI
Omaroaps NPUMEHEHUIO HOBEUIINUX PAa3paO6OTOK B OOIACTH
COBMENIEHHUS TEXHOJIOIMH CKBA>KUHHOI'O TPAKTOPA U
MEXAHUYECKUX HHCTPYMEHTOB.

DNEKTPOrUIPABINYECKUE TPAKTOPHI ObUIN PA3PAOOTAHBI
B cepearne 1990-x. M3Hauya1bHO OHU NPEAHA3HAYAINCH [T
CITyCKa MHCTPYMEHTOB HA AJIEKTPHUIECKOM Ka6€JI€ B CUIIBHO
UCKPHUBJIEHHBIX YY4CTKAX CKBA’KHH. 34TEM B KOHCTPYKIIHIO
TPAKTOPOB ObLIA BKIIOYEHA BO3MOKHOCTD IIEPEJAYN
BPAIIEHHUS, YTO MTO3BOJIWIIO IPOBOAUTD (PPEZEPOBAHUE
O6JIOMKOB IIOPOABI UJIA JIEMEHTOB 3aKAHUYUBAHUA. [Ipu
3TOM TPAKTOP CIIY>KUT HE TOJIBKO JJIS IEPEAYN TTOTIE3HON
HATPY3KH, HO U U1 IEPEJAYN OCEBOM HATPY3KH HA (PPES BO
Bpems (ppesepoBanust. Hopernme pa3padboTKu 06eCIEeUYUBAIOT
MOBBIIIEHHBIN YDOBEHb KOHTPOJISA 34 IIPOLIECCOM, UTO JAET
BO3MOKHOCTB 3(D(PEKTUBHOI'O U HAJIEKHOTI'O Pa30ypHUBAHUA
00J1€€ CIIOKHBIX 3JIEMEHTOB 3aKAHYHUBAHUA. Takue
3JIEMEHTHI (CTBOPYATHIE KJIATIAHBL, ITOCAOYHbBIE HUIITIETIN)
U3TOTOBJIEHBI U3 PA3/IMYHBIX CTAJIBHBIX CIIJIABOB PA3HOM
($OopMBIL 1 pazMepoB. [711 3(pHEKTUBHOTO pa36ypPUBAHUSA
TAKUX JIEMEHTOB HEOOXOAMMO IIO00PATh O TUMAJIBHYIO
KOHCTPYKIIUIO (DPE3a U ONITHMAJIBHBIE TTAPAMETPHI
pa3bypuBaHUsA (HAIIPHUMED, HATPY3KY HA JJOJIOTO U YaCTOTY
BpaleHuUs). B cTaTbe ONMcaHbpl HOBBIE PA3PA6OTKU B O0IACTH
(ppe3epoBaHUsI 1 OCHOBHBIE IPOOIEMBL, BOZHUKAIOIIUE IIPU
bpe3epoBaHUH C OTPAHUYCHUEM 10 MAKCUMAJIBHOI HATI'PY3KE.
TaK’Ke B CTATHE ITOKA33aHO, YTO BO3MOKHOCTDb COOPA JAHHBIX
0 (ppe3epOBAHNN B PEATTBHOM BPEMEHH SIBJISICTCS BA’KHBIM
(paKTOPOM yCIIEXA ONEPAIIUH.

B cTaTbe IpeCTABICHBI HOBBIC SJIEKTPOHHBIC U
I'UJIPABIMYECKUE PA3PA6OTKH TEXHOJIOIUH (DPE3EPOBAHMS C
TPAKTOPOM. Pe3y/IbTaThl IPOBE/ICHHBIX PA0OT TOKA3BIBAIOT
BBICOKYIO TOYHOCTB U3MEPECHUSI, HE3aBUCHMOE YIIPABICHUC U
ONTHUMM3AIIUIO BCEX OCHOBHBIX ITAPAMETPOB, PEI'YITHPYyEMBIX
B XO/I€ pa0OTBHI, 4TO O6eceunBaeT 3PPEKTUBHOE
(ppe3epOBaAHE HA BCEX CTAUIX OIlepaAlU. TaKKe pe3yJIbTaThI
PabOT NOKA3BIBAIOT BBICOKUI TEXHOJIOTMUYECKUN YPOBEHD
HMMEIOLIETOCSI OOOPYAOBAHUS JJ1s1 (PPE3EPOBAHMS B PAMKAX
PaCYETHBIX U UCMIBITAHHBIX [IPEAE/IOB. TEXHOIOTMYECKHUE
[IapamMeTpPhl IPOLECCa (PPE3EPOBAHMS B CKBAXKUHE ObLIIN
A6COIIOTHO NUJCHTHUYHbBI 3BHAYCHUAM, MNOJIYYCHHBIM HpI/I
HCTIBITAHUU TEXHOJIOTUH B JIA60PATOPHBIX YCJIOBUAX. TakKe
OBbLJ1a yCOBEPUIEHCTBOBAHA KOHCTPYKL U (ppesa. i1t 3Toro
MIPOBOAIIACH MTPOrPAMMA MHTEHCUBHBIX UCIIBITAHUI C I1EJIBIO
COKpPAIIEHUS CIyYaeB 3aKIMHUBAHUA (PPE3A U OOPA30BAHUA
METAJJINYECKUX OOJIOMKOB BO BpEM PA36yPUBAHUA, UTO
MOJKET CJIYYAMHO IIPUBECTH K IPYTIUM OCJIOKHEHUAM.

JlaHHAS TEXHOJIOTHS OTKPBIBAET BO3MOKHOCTB JIJIS
HCTIONB30BAHUSA (DYHKIIMOHAIA TPAKTOPA M (PYyHKITMOHAIA
BPAIIAIONIETOC MOAYJIS, YTO O6ECIIEYNBAECT HENTPEPLIBHOE
BpalcHue (ppe3a U BO3MOXKHOCTb TPOPAOOTKHU
pacdpe3epOBAHHOIO Y4aCTKA BO U36EKAHNE 3aKJIMHUBAHUS
UHCTpyMeHTA. [IpoBeiIcHHBIE PA60THI ITIOKA3BIBAIOT, YTO
OITMCAHHAs Pa3pab0TKa ITO3BOJINIA JOCTUYb (DEHOMEHATBHBIX
PE3YIBTATOB IPU (PPE3EPOBAHUN B OOCAKEHHOM CTBOJIE.

securing retrievable plugs, to valves of varying
complexity and design used during the completion
or production phases. Often, remedial work is
required to remove these components if they are
no longer working or needed when they are a
hinderance to well access or its productivity. This
paper presents two case histories of completion
component milling operations that were efficiently
carried out by applying recent developments in
combined tractor and mechanical application
technologies.

Electrohydraulic tractors were developed in the
mid-1990s initially as means to convey electric
line tools in highly deviated sections of wells.
Applications were soon developed to include
rotational capability run in conjunction with
the tractor, enabling milling of well debris or
completion components. For this, the tractor is
used not only for payload conveyance, but also
to provide weight on bit (WOB) during a milling
operation. Recent technology developments are
providing an increased level of control, enabling
more complex component milling to be carried out
efficiently and with greater degree of confidence.
Such components, including flapper valves and
nipple profiles, are made from a variety of steel
alloys, shapes and dimensions. Efficient milling of
these requires an optimal bit design, coupled with
optimised milling parameters, for example, WOB,
torque and RPM. The challenges of milling with
limited available power are discussed, new milling
solutions are disclosed, and the importance of real
time feedback of milling parameters to ensure
success are illustrated.

This paper discusses new electronic and
hydraulic developments applied to the tractor-
milling platform. Case histories will demonstrate
the hi-fidelity measurement, independent control
and optimisation of all relevant milling parameters
adjusted on the fly, delivering performance
across all stages of the milling operation. They
will show the high level of instrumentation now
available which ensures the milling operation is
conducted within prescribed and tested limits
and allow performance parameters, designed and
demonstrated in the lab, to be replicated one-to-
one in the downhole environment. Improvements
also include specific bit designs that have been
developed though a rigorous testing program
to minimise tool jamming and the metal debris
created during the milling process, which could
inadvertently cause other issues in the well.

The technology enables switching between
the tractors driven and rolling rotational anchor
functionality whilst providing continual rotation
and back-reaming capability to minimise the
possibility of a stuck tool scenario. The case
histories show that these developments have
delivered unprecedented success in challenging
cased hole milling operations. ©
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O6ycTponcTBO HEdTErasoBbIX

MECTOPOXKAEHUMN  Texumueckuii bopym

lmaBHas uenb dopyma -

npeacTaBuTb U 06CYAUTL COBPEMEHHbIe
NPUHLMUMNBI U TEXHONOMMKU 0BYCTPOMUCTBA
Ha3eMHbIX U MOPCKMX MECTOPOXKAEHUA
HedTH 1 rasa ana appeKTUBHON pa3paboTKM.

TexHonorM4yeckoe NpoekTUpoBaHWe obbeKToB 0BYCcTporCTEa
MECTOPOXAEHWUIA U NEPBUYHOM NOANOTOBKU W NnepepaboTku
NpoayKTOB A0BbLIYMK,

MogroToBKa KOHLENTYaNbHOro NpoeKTa pas3paboTiu
M 06yCTpONCTBa HedTErasoBbIX MECTOPOMAEHUNA.

TexHUKO-IKOHOMMYECKHUE pacHeThl NPU NPOEKTUPOBaHUK 0BYCTPOMUCTBA
HedTerasoBbiX MECTOPOXKAEHUIA.

PacueTtsi npy oUleHKE CTOMMOCTH KaNKUTaAbHONo CTRPOMUTENBCTEA.

BroyHo-MoAyNBEHOE MCNONHEHWE OCHOBHOMO TEXHONOMMYECKOro
obopyaoeaHua. MNMpumepsl BAOYHBIX NOCTABOK.

WNHdopmMaluMoHHbIE TEXHONOMMK B NPOeKTUPOoBaHKMK obycTpolcTea.
PaccMmoTpeHMe METOA0N0MMK CO3AaHUA MOAENEN,

Pa3zpaboTKa M OCBOEHME MOPCKMX MECTOPOMAEHWIA.
NMopeoaHble Ao6bl4HBIE KOMMAEKCHI.
O6opynoBaHue U TeXHOIOrMK obecrneyeHus MOPCKOW A06b1uK.

Apyrue TeMel oTpacnu.

Bo3mMoXxHOCTH AN4a eallero npogev:eHua Ha pblHKe

®DopyM U BLICTAaBKa NPUBAIEYET B KAYECTBE YYACTHUKOB K/IHOYEBLIX MEHEAYKEPOB KOMMaHUM,
yTo obecneyuT BaMm, Kak napTHepy Popyma, yHMKaNbHBIE BO3MOXXHOCTU AN5 BCTPEYM C
HOBbIMMW 3aKa3z4ynKamu. bonewoi 3an GygeT yaobHbIM MECTOM ANA pasMELLLEHWMA CTEHAA BaLLEH
KoMnaHuu. Belbop oaHOro U3 NapTHEPCKUX NaKeToR No3BoAUT BaM 3a8BUTE O CBOEH KOMMNaHUK,
NPOAYKUMKU U YCAYrax, U CTaTbk NMAEPOM BbICTPOPACTYLLErO PbIHKA.

Ina pononHWTensHoM MHGopmMaunu 1 nogbopa peweHua, yaoBneTEoOpAOLWEro
BawwumM 3apavam 1 GropKeTy, NoXKanymcTa CBXKMTECH C HAMM NO INEKTPOHHOMU noyTe
info@forumneftegaz.org unu no tenedony +7 (495) 488-6749.




«lITOPM»

Pazorpee xugkocty gna texHonorun P, THKT, 36C, YC cutyaunn

Waccn KAMA3-PUAT 43118-RR - Bonblue MOWHOCTHA, BbIHOCIMBOCTM M 3KOHOMWYHOCTHA
(cmoTpuTe nogpobHee Ha cante www.riatauto.ru)

HOBOE MCNOJIHEHME N KOMNNEKTALIMA C NOBBILLEHHDBIM KNA:

ksm@riat.ru I’iata“to-r“
ab@riat.ru  +7 (8552) 30-51-03
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ROJIOHKA YJIEHA PE

CepBHCHBIEC KOMIIAHUH, UMEIOIIIHE
B CBOEM apCeHaJie 00j1ee MUPOKUM
CIICKTP YCIYT, OKA3/IMCh B 001€€
BBITOJHOM IOJIOKEHHH

Service Companies with a Wider Range
of Services in Their Arsenal Are

in a Better Position

Ha BOMpoChbl Hay4HO-MPaKTU4YeCKoro
XypHana «Bpems konTioOuHra. Bpems 'PIM»
n poccuimnckoro otaenenus ICoTA (ICoTA-
Poccus) otBevaeT Cepret CUMaKoB, SKCnepT
LleHTpa KOMMETEHLMI NO TEXHONOMMAM
CTPOUTENBCTBA U PEMOHTA CKBaXKH HB1oka
3KCNepTM3bl M PYHKLIMOHAIIBHOMO Pa3BUTUSA
OOO0O «laznpomMHedTb HTLL».

«BpeMs KoaTIOOHHTA»: Kak 651 BbI
OXaPAKTEPHU30BAIH HBIHEIIIHEE COCTOAHUE
POCCHHICKOT'O BBICOKOTEXHOJIOTHIHOI'O
HedTerazoBoro ceppuca?

Ceprem CuMakoB: [Tocie npuHaTH
COTJIAIIEHUS O CHHKEHUU JOOBIYH
YIVIEBOLOPOAHOI'O ChIPbs BLICOKOTEXHOJIOI'MYHbBIA
cepBUC B [TAO J'a3npoM HEPTE> NPETEPIEBAET
U3MEHEHHU, KAK, BIIpOYEM, U B Ipyrux BUHK.

BK: Kaxk H3MEHHJIHCH IIPEJIIOYTCHH A
3aKa39YHKOB He()TE€CEPBUCHBIX YCIYT B CBI3H
C IPHHATHIMH PoccHuer 00a3aTe1bCTBAMH IO
COKPAIEHHIO JOOBIYH HEPTH?

C.C.: 3akazuynku poccurickux BUHK BbIHYK/ICHbBI
UI'PATh IO IPABIUJIAM, OTOBOPEHHBIM IIPU cJeIKe. Kak n
OBLJIO 3ATVIAHMPOBAHO, CHUKEHUE JOOBIYH HATIPAMYIO
KOCHYJIOCB U IOUepHUX 0611eCTB [TAO «'asnnpom
HePTH». [lepeCMOTPEHBI TOKA3ATENHN JOOBIYN,
CEPBHCHBIE YCJIYTU KOHTPAT€HTOB.

BK: Kakue cepBHCHBIC OPIaHHU3AI[UH,

110 BameMy MHEHH IO, B HACTOSIIEE BPEM I
HAXOAATCA B 00JI€€ BBITOJHOM ITOJIOKEHHH:
HE3aBHCHUMBIE CTOPOHHHUE KOMITAHUH HJIH
BHYTpeHHHH cepBuc BUHK?

C.C.: Ha ceroaHAHNN A€Hb KOH'BIOHKTYPA PbIHKA HA
(poHE COOBITHIH, CBI3AHHBIX C AMTHJIEMUOJIOTNYECKOM
CUTYALEN U IOCIENYIOMEN HECOCTOABIIENCA
caenkor ¢ OITEK+, 3HaYnMO n3aMeHMnI1aChb. CEPBHUCHBIE
KOMITAHUH, UMEIOIIIHE B CBOEM aPCEHAJIE 6OJIEE
HIMPOKUH CHEKTP YCIYT, OKA3AIUCh B O0OJIEE BBITOJTHOM
HOJIOXEHUU. [TOCKONIBKY COKpAIlleHUE JOObIYH
JIOCTHUTAETCSI HE TOJIBKO COKpaIleHUuEM (POH/A
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Scientific and practical
journal “Coiled Tubing Times"
and the Russian branch of
ICoTA (ICoTA-Russia) are
interviewing Sergey Simakov,
Expert of the Competence
Center for Block Well
Construction and Workover
Technologies expertise and
functional development
Gazpromneft STC.

Coiled Tubing Times:

How would you describe the
current state of the Russian
high-tech oil and gas service?

Sergey Simakov: After the adoption of the
agreement on the reduction of hydrocarbon
production, high-tech service at Gazprom Neft is
undergoing changes, as, indeed, in other vertically
integrated oil companies.

CTT: How have the preferences of customers
of oilfield services changed in connection
with Russia's commitments to cut oil
production?

S.S.: Customers of Russian vertically integrated
oil companies are forced to play according to the
rules stipulated in the transaction. As planned, the
production decline directly affected the Subsidiaries
of Gazprom Neft. The production indicators, services
of the Contractors were revised.

CTT: Which service organizations, in your
opinion, are currently in a better position:
Independent third-party companies or
vertically integrated oil companies' internal
service?

S.S.: To date, the market situation has changed
significantly against the background of events related
to the epidemiological situation and the subsequent
failed transaction with OPEC+ Service companies
with a wider range of services in their arsenal are in



OYPOBBIX CTAHKOB, HO TAKXKE U JEUCTBYIOIIUM (POH/IOM
CKBaKMH (TaK Ha3bplBaeMbIl (poH ['TM), kaxxaas BUHK
MEPECMOTPENA CBOU 3ATPATHI HA JAHHBIHN BUJ] CEPBHCOB
B [IEPECUETE HA TOJIYIAEMYIO IPUOBLIE. [lajiee Bce
Pa3BUBAJIOCH IO CLIEHAPHIO «CHEXKHOT'O KOMa», T.€. IO
COKpAIIEHHUE COOTBETCTBYIOIINX OOBEMOB CEPBIUCA,
OKa3bIBAEMOI'O KOHTPAreHTaMH1 KaX10ro BUHK.

BK: Kakue TEXHOJIOI'HH OCTAIOTCA B TPEHE?

C.C.: TIpex /e BCETO, TEXHOJIOIUH, 6€3 KOTOPBIX
IPOCTO HE OOOUTHUCH, — IIPOJOIKEHUE PAO6OT HA
CckBaxkuHax ¢ MI'PIT, npopopkenue pabot ¢ THKT.
I'mbK1e HACOCHO-KOMIIPECCOPHBIE TPYOBL, TOXKAIYH,
OJIHA 13 HEMHOI'UX OTPACJIEN, KOTOPAs IOABEPIJIACDH
HAUOOJBIIEMY COKPAIEHHUIO PAOOT IO IPUUHHE
MEPECMOTPA TEXHOJIOTMUECKHUX B3AUMO3aMEHAIOMUX
BO3MOXHOCTE ¢ cepprucoM KPC Tam, riae nx BO3MOXHO
3aMEHUTD UIH BOOOIIE UCKIIOYUTD.

BK: Kak H"3MEHHUJINUCH IIOAXOAbI CEPBHCHBIX
KOMITAHUH K 3AKyIIKE O0OOPYyTOBAHHI?

C.C.: Tlogxopl CEPBUCHBIX KOMITAHUH K 3AKYyIIKE
060PYAOBAHMS B HBIHENIHEN CUTYAIIUH, HA MO
B3IVIs1/, KOHEYHO K€, U3MEHUJIMCh U IIEPELIN B
pEXUM CHAOKEHUS TPU KPANMHEN HEOOXOJUMOCTU.
MpI aKTUBHO B3aMMOJEUCTBYEM C CEPBUCHBIMU
KOMIIAHUAMH HA IPEMET OOECIIEYEHUS BCEM
HEOOXOAMMBIM JIJI BBIITOJIHEHU S IPOU3BOACTBEHHOTO
MPOLECCA 3A6JIATOBPEMEHHO U C COOMIOIEHUEM JIU/I-
TAaIMOB.

BK: Kaky¥o poys B pa3BHTHH HedTEcepBHUCA
IIPU3BAHA CHITPATh HH(GDPOBU3AITHA?

C.C.: Ogny 13 BaXHBIX 3344 B PA3BUTHUH
HedTECEPBUCA IIPU3BAHA PEMNTD HU(MPOBUALIUSL.
Peub uaeT HE TOIBKO 06 OOJIETYEHHH YETIOBEYECKOI'O
TPy/ia HA IPOU3BOJCTBE, HO TAKXKE U O ITOBBIINIEHUN
KA4€CTBA IIOJIy4aeMOI HUHPOPMAIUU U (POPMHUPOBAHUS
6aHKa HU(PPOBBIX JAHHBIX JJ151 YCKOPEHUSI MHOTUX
pOLECCOB. TaK, HAIPUMED, HA CETOAHANTHNN IEHDb
€CTb BO3MOXXHOCTD HE TOJIBKO KOHTPOJIMPOBATH
IPOLECC OYPEHUS, HO U ITOIYy4YaTh NH(POPMALTHIO C
MECTOPOXJECHUS NPU BbionHeHnU pabort ¢ I'PIT, THKT.
ITOATOTOBJIEHBI MOJYJIN, ITIO3BOJISAIOMINAE B PEKUME
OHJIAMIH HE TOJILKO OTCJIEXUBATD IPUMEHAEMBIE
TEXHOJIOI'UH, PabOTy OOOPYAOBAHMS, HO U YIIPABJISATH
npoueccom 'HKT ¢ T'MC, korga nonydeHue
UH(OPMALIUN HE OTPAHUYHBAETCSA IPEAETAMU
MECTOPOXKIEHHA, HO U IIEPENAETCA B OPUC 3AKA3UNKA
JUIS BO3MOKHOCTHU OIEPATUBHOIO IIPHUHATUS PEIIEHUS.

BK: Kak Jo/12KHA CKOPPEKTHPOBATHCSA
PHIHOYHAS CTPATErHus He(hTeCepBUCHBIX
KOMIIAHHWFI? Banr mporuHos Ha GiIu>Kainrue
IIEPHOJ,.

C.C.: B HacTos11Ee€ BpeMs IPOTHO3UPOBAHUEM
3aHMMAIOTCS SKCIIEPTHbIE LICHTPbI, HO TEM HE
MEHEE [IPU TEKYIIEHN CUTYALIUU HA PBIHKE HEPTH,
CTOMMOCTH JOOBIYH U (PAKTOPE MAHJEMUH, KOTJA
BCE 3TU IIPOLIECCHI B3AaMMOCBA3AHbI, Hd MOU
B3IVISAJL, IPOTHO3UPOBAHUE OyJIeT HOCUTh BECbMA
OTHOCHUTEJIbHBINA XapaKTep.

a better position. Since the reduction in production
is achieved not only by a reduction in the number
of drilling rigs, but also by the existing well stock
(the so-called geological and technical measures
fund), each vertically integrated oil company has
revised its costs for this type of service in terms of
profit. Then everything developed according to
the "snowball" scenario, i.e. there was a reduction
in the corresponding volumes of service provided
by the contractors of each vertically integrated oil
company.

CTT: What technologies remain in trend?

S.S.: First of all, the technologies that you simply
cannot do without, i.e. the continuation of work
on wells with multistage hydraulic fracturing, the
continuation of work with coiled tubing. Coiled
tubing is perhaps one of the few industries that has
experienced the greatest reduction in work due
to the revision of technological interchangeability
with workover services where they can be replaced
or completely eliminated.

CTT: How have service companies changed
their approach to purchasing equipment?

S.S.: The approaches of service companies to
the procurement of equipment in the current
situation, in my opinion, of course, have changed,
and switched to the supply mode when absolutely
necessary. We actively cooperate with service
companies in order to provide everything necessary
to complete the production process in advance and
in compliance with the lead times.

CTT: What role is digitalization expected to
play in the development of oilfield services?

S.S.: Digitalization is intended to solve one of
the important tasks in the development of oilfield
services. It is not only about facilitating human labor
in production, but also about improving the quality
of the information received and the formation of a
digital data bank to speed up many processes. So,
for example, today it is possible not only to control
the drilling process, but also to receive information
from the field when working with hydraulic
fracturing, coiled tubing. Modules have been
prepared that allow not only online monitoring of
the applied technologies, equipment operation, but
also control of the CT process with well logging,
when information is not limited to the field, but
is also transmitted to the Customer's office for the
possibility of prompt decision-making.

CTT: How should the market strategy of
oilfield service companies be adjusted?
Your forecast for the near future.

S.S.: Currently, expert centers are engaged in
forecasting, but, nevertheless, given the current
situation on the oil market, the cost of production
and the factor of the pandemic, when all these
processes are interconnected, in my opinion,
forecasting will be very relative. ®
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MATEPUAJIbBI

YUucran XXMAKOCTb: NPUMEeHEeHMe
CMHTETM4YECKOro reneoopasosarens
WP-SG ana noBbilweHMa 3¢hheKTMBHOCTH
onepauun ren

Pure Fluid: App

lication of Synthetic Gelling

Agent WP-SG to Increase the Efficiency
of Fracturing Operations

M.K. 3eHKOB, H.P. TumxuH, K.M. IToixsakoBa, M.A. KykoiakuHa,JI.[I. MakaneBa
M. Zenkov, I. Timkin, K. Polyakova, M. Kukolkina, L. Makasheva

CUHTETUYECKMIA FeINaHT, pean3aumsa KOToporo ocyLuectenseTcs komnaHmen OO0 «Bennlpon», M3roTaBaMBaeTca Ha OCHOBe
nonvakpunamuga WP-SG. MpoaykT npeactasnset coboi cononMmMep Ha OCHOBE aMUAa akpUITOBOM KUCTIOTbI 1 ero MPON3BOLAHbBIX
(KaTMOHHBIX, AHUOHHBIX M HEMOHOTEHHbIX TUMOB NOMMEPOB).

B maHHOW cTaTbe NpeacTaBneHbl AaHHble 1abopaToOpHbIX MCCNe0BaHMI, OMNbIT Peann3aumn CUHTETUHECKOrO reneobpa3oBaTens 1
OMKMCaHbl MPeNMYLLLECTBA MPUMEHEHUS reneobpa3oBaHWs NPy NPoBeLEeHUIN OnepaLmii Mo rMAPOopaspbIBy.

Synthetic gelling agent provided by WellProp LLC is produced on the base of WP-SG polyacrylamide. The product is
a copolymer based on acrylic acid amide and its derivatives (cationic, anionic and non-ionic types of polymers).

This article presents laboratory research data, experience in the implementation of a synthetic gel-forming agent,
and describes the advantages of using gel-forming in hydraulic fracturing operations.

JIaGopaTOpPHBIEC UCCAETOBAHUA BRICOKAS OCTATOIHAL Laboratory tests

B mabopaTopyuy KOMIAaHHUNA IIPOBOTHUMOCTD A number of tests using
OO0 Benallpor» NpOBEJCHO IIPOIIIAHTH O IMAYKH an OSClll?lthI’l V1§Cometer
MHOKECTBO TECTOB C IPUMEHEHUEM was carried out in WellProp
OCLIMJUISILTUOHHOI'O BUCKO3UMeETpaA. [1o IIO CPABHECHHIO LLC laboratory. Results

pe3yJIbTaTaM IIPOU3BEAECHHBIX UCIIBITAHUM
Pa3paboTaHbl PEKOMEHAITUU 11O
OIITUMABHOM 3aTPY3KE I'eJUTAHTA B 11X
COXPAHEHHU HEOOXOAVMBIX BA3KOYIIPYIUX
XAPAKTEPUCTHUK JKUIKOCTU HA TIPOTKEHUH
BCET'O IIEPHO/A TPOBE/ICHUS PAOOT.

CTOUT OTMETUTD, YTO HANOOJIEE

C I'yapOBBIMH CHCTEMAMH
(«9HUCTAA SJKUIKOCTD»).
BBICOKaA IPOBOTUMOCTD
CHHTETHYECKOI'O
resieoopasonaress WP-SG
00ecIIeYnBaeT 3HAYUTE/IHHO
OOoIBIINI IIPUTOK (PIrOH/IA,

of these tests provided
recommendations for
optimum volume of
gelling agent to ensure
the required viscoelastic
characteristics of the fluid
throughout the entire

WH(OPMATUBHBIE JAHHBIE O CBOHCTBAX operation.

I'yapOBBIX CUCTEM MOKHO ITOJTyYHUTh 4 HU3KAas BA3KOCTD It should be noticed

MNOCPEACTBOM IIPOBEAECHHU S UCCIENOBAHUN sKHJIKOCTH ITIO3BOJIAAET that the most informative

HAa POTALITMOHHOM BUCKO3UMETPE C OXBATHUTH 0O, JIBIITYEO data about the properties

HEOOXOAMMBIMU JAONOJIHUTEIBHBIMU of polyacrylamide-based
a a IUIOIIATH 3AJTC KH. polyacty

JTUHAMO-MEXAHUYECKUMH aHAJTU3AMU
CBOVICTB ITOJIMMEPHBIX JKUJKOCTEN. JJaHHbIE

UCHBITAHUS TTO3BOJISIOT NOJTYYUTh NTOJPOOHBIC TAHHBIE

O BA3KOYIIPYT'HUX CBOMCTBAX OO6PA311d UCCIEYEMOTO
marepuraaa (yupyras v BA3Kass COCTABJIAIOMINE JKUJKOCTH,
JHAIA30H BEJIMYUHBI BAZKOYIIPYTOCTH), 4 TAKKE O
XapaKTePE €ro MOBE/ICHUS B YCJIOBUAX, IPUOIMKEHHBIX

K ILJTACTOBBIM.

O1eIT pearu3anumu

C UCNOJIb30BAHUEM CUHTETUYECKOTO I'eJIc06pa30BaTENI
WP-SG IpoBeICHO 60J1EE TPEX IECATKOB orepannii I'PIT Ha
TEPPUTOPUHN MECTOPOKICHUI KPYITHEUIITNX JOOBIBAIOIINX
KOMITAHHUH CTPAHBL

MaKCUMaJIbHAS MACCA IIPOIIAHTA, PA3MELIECHHOI'O 34
OIIEPALUIO 10 I'NAPOPA3PBIBY ILIACTA, COCTaBUIIA 90 T,
C MAKCUMAJIBHOM KOHIIeHTpanuert 1000 kr/M?. BuLio
JOCTUTHYTO 6 CTAIUI [IPU MHOT'OCTAIMHHOM I'UIPOPA3PhIBE
IIACTA. B 60OMBIIMHCTBE CIy49aeB ocie nposegeHus ['PIT
BEJIMYMHA 1cOUTA HE(PTU ObLIA BBIIIE IPOTHO3UPYEMOTO.
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fluids can be obtained by
researching on a rotary
viscometer with an additional dynamo-mechanical
analysis of polymer fluids. This makes it possible to
obtain detailed data on the viscoelastic properties

of the sample under study (elastic and viscous
characteristics of the fluid, as well as the width of the
viscoelastic range) and the nature of its behavior under
realistic conditions.

Field application

More than 30 hydraulic fracturing operations have
been performed using WellProp synthetic gelling
agent in the fields developed by the largest operators
in Russia.

The maximum mass of proppant injected in one
operation was 90 tons. The maximum concentration
— 1000 kg/m?, the maximum number of stages — 6.
In most cases after hydraulic fracturing the increase
in oil flow rate was higher than predicted.



ITpenmyiecrsa

IIPHUMCHCHIA

* BbICOKas OCTATOYHAA
IIPOBOJIMMOCTD
IPOIIAHTHOM ITAYKH 110
CPAaBHEHUIO C TYaPOBBIMU
CUCTEMAMU («4UCTASA
JKULKOCTD»).

* Huskas 9yBCTBUTEIBHOCTD
res1co6pa3oBaTENA K
COCTABY UCIIOJIb3YEMOM
BO/IBL: ITIOJJOOPAHBI paboyue
PELENTYPBl IPUMEHEHUS
CUHTETUYECKOIO I'eJIJIAHTA
IJIS1 TEXHOJIOTHYECKOM
BO/IbI, OTOOPAHHOM Ha
MECTOPOX/EHUSX, B TOM
qucie 3anagHon Cubupu.

* Hu3skas BA3KOCTb
JKHUJIKOCTH PA3PbIBA HA
OCHOBE MOJIMAKPHUIIAMUALA
IIO3BOJISIET MTOJIYYUTh OOJIBIIHE IO CPABHEHUIO C
I'YapOBBIMHM CUCTEMAMU 3HAYEHUA I(PPHEKTUBHOIM
MIOJIY/JIMHBI TPENUHBL

* O6eCneYeHNE 3HAYUTEIBHOTO CHUXKEHU A TTOTEPD
JIaBJIEHUA HA TpeHUE (B cpeaHeM Ha 100 atm).

¢ BogmokHOCTB TpoBeicHus ['PIT 6€3 Harpesa BOJbl
MIO3BOJISIET 3HAYUTEIBHO CHU3UTD 3aTPATHI IPU
MOJATOTOBKE MATEPHUAIA K 3AKAUKE.

INonmakpuaaMuI MOXKET BBICTYIATh U B POJIA
CTA0WIN3ATOPA INIMH. B CUITY BBICOKOM CMa4YUBAEMOCTH
IJIMHUCTOT'O MaTEPHAJIA UCIIONb30BAHNE KATHOHHBIX U
AHUOHHBIX COITOJIMMEPOB NOJTHUAKPHIAMUJA B KAYECTBE
WHIMOUTOPA HA6YXAHUA ITTMH CTAHOBUTCA AKTYAJIbHBIM.
B HEKOTOPBIX CIy4aax ITO COITTACOBAHUIO C 3aKA3YHMKOM
MPOBOAMJIACH YCIIENHAA 3AKAYKA [IPOMITAHTO-TEJIEBOTO
MaTepuana u 6€3 UCIOIb30BAHUA CTAOMIN3ATOPA
mMH. TeopeTrndecKre BEIBOJBI IO TBEPKIECHBI OITBITOM
nposezieHrs paboT kommnanuer OO0 «BennlIporm.

3axkiIroyeHue

OTMEYEHO CHIXKEHUE YUCJIA (DAKTOPOB PUCKA IPU
nposeaeHnu I'PIT, a Takyke MUHUMU3ALUA PACXOA0B HA
HOATOTOBUTEIBHBIE PAOOTHI IO IPOBEACHUIO ONEPAIIHH.

OCHOBHBIM IPEUMYIIECTBOM UCTIOJIb30BAHHU S
CHUHTETUYECKOTO resicobpazonarenst WP-SG sBisgeTcs ee
BBICOKAsI IPOBOJJUMOCTb, YTO OOECIEUNBACT 3HAYUTCIIBHO
OONMBIINI TPUTOK (PIIION/IA, 4 HU3KAS BA3KOCTD JKHUJIKOCTH
HO3BOJSAET OXBATUTD OOJIBIIYIO IUIOMAAb 3AJICKH.

COBOKYITHOCTb 3THUX (DAKTOPOB NO3BOJISET CAEIATh
BBIBOJI O BBICOKOM TEXHOJIOTUYECKOU U SKOHOMHUYECKOMN
PE3YABTATUBHOCTU UCIIOIb30BAHUA CUHTETUYECKOI'O
TeJIJIAaHTA Ha OCHOBE NOMHUaKpuaamua WP-SG.
HccneioBaHue CBOHCTB I'€Jist HA OCHOBE MOJIUAKPUIIAMU/IA
IPOOJIKACTCS, BEACTCS padboTa 1O (pOpMATU3AIUU
TECTUPOBAHUS )KUIKOCTHU PA3PbIBA IUIACTA. ©

http://wellp.ru
lIshat.Timkin@wellpropp.com

Advantages

* High residual conductivity of the proppant batch as
compared to guar fluids (“pure fluid”).

* Very low sensitivity to the composition of the water
used: WellProp team selected working compositions
of synthetic gelling agent for cenomanian and tank
water from different fields including Western Syberia.

» Low viscosity of the polyacrylamide-based fracture
fluid allows for larger effective fracture half-lengths
as compared to guar fluids.

* Reduction of friction losses by an average of 100 atm
during operation with WP-SG synthetic gelling
agent.

* Ability to carry out fracturing with no need to heat
the water allows to significantly reduce costs at the
preparation stage.

Polyacrylamide can also be used as a clay stabilizer.
Due to the high wettability of the clay material, the use
of the cationic and anionic polyacrylamide copolymers
such as a clay swelling inhibitor becomes relevant.

In some cases, injection was successfully carried

out without clay stabilizer upon agreement with the

customer. Theoretical conclusions are confirmed by

the field testing performed by WellProp LLC.

Conclusion

As we observed, the number of the risk factors during
hydraulic fracturing has significantly decreased, as well
as the expanses for carrying out the operations.

The main advantage of using the WP-SG synthetic
gelling agent is its high conductivity, which provides
a significantly higher fluid flow, and the low fluid
viscosity allows it to cover a large area of the reservoir.

The combination of these factors allows us to
conclude that the use of synthetic gellant based
on WP-SG polyacrylamide is high in terms of
technological and economic efficiency. Investigation of
the properties of polyacrylamide-based gel is ongoing,
work is underway to formalize the testing of the
fracturing fluid.
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Screenshots of the 21+
International Scientific and
Practical Coiled Tubing,
Hydraulic Fracturing and Well
Intervention Conference
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oiled tubing

JXYPHAN,
O COBPEMEHHOM
BbICOKOTEXHOSIOMMYHOM
Hgdmaraananm cepBuce —
¥ Collodiubing 06 MHHOBALMOHHOM
T obopyaoBaHUm
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Coiled tubing

3TO UHCTPYMEHT,
npeobpaxarowmi Bce
BHYTPMCKBaXXWHHbIE paboTbl




Poccumnckoe otgeneHume Accoumaumvum cnewymanncros
Mo KONTIOOMHroBbIM TEXHOJIOrMAM
M BHYTPUCKBAXXUHHbIM paboTam

Russian Chapter of the Intervention
and Coiled Tubing Association

= [CaTA
POCCHUAA
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KoHTakTHaa nHdopmauma Contact information

MbpkeBCckn Nepeynok, 5, ctpoenune 1, opnc 224
MockBa 119017, Poccunckasa depepauus
TenedoH: +7 499 788 91 24; +7 (916) 512 70 54
®dakc: +7 499 788 91 19

E-mail: info@icota-russia.ru

5/1 Pyzhevsky lane, Suite 224

119017 Moscow, Russian Federation

Telephone: +7 499 788 91 24; +7 (916) 512 70 54
Fax: +7 499 788 91 19

E-mail: info@icota-russia.ru

www.icota-russia.ru
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Lenbio Accoumanmm cneumanmcTos no KoNTIOOMHroBbIM TEXHONOMMAM

N BHYTPUCKBAXXMHHbIM paboTam fBNSieTC pa3BUTNE BO3MOXHOCTEN

ANsi NpogeccuoHanbHOro obLeHMs CneunanmcToB, akkKyMynsLms
TEXHMYECKUX 3HaHNI, 0600LLEHME OMNbITa NPUMEHEHNSI UHHOBALMOHHbIX
TEXHOJIONMN, COAENCTBUE BHEAPEHMIO HOBENMLLINX pa3paboTok B obnacTu
KONTIOOMHIOBbIX TEXHONIOMUI U APYTrUX CErMEHTOB BbICOKOTEXHOIOMMYHOIO
HedTerasoBoro cepemca 1 CTaHgApPTOB Oe30nacHOCTU NpoBeaeHUs pPaboT.

Poccuiickoe otgeneHmne Accoumanmm cneumanmcToB No KONTIOOUHIoBbIM
TEXHONOTMAM U BHYTPUCKBaXNHHbIM paboTam (ICoTA-Poccus) aBnsieTca
MHMOPMaLMOHHOMN CTPYKTYPOU N OCYLLECTBSET CBOIO AEATENBbHOCTb

B cooTBeTCcTBMU ¢ CornaweHmnem o coTpygHu4YecTse, 3aKJIt04eHHbIM

Mexay Accoumaumen cneumanmncToB No KONTIOOMHIOBLIM TEXHONOMUAM U
BHYTPUCKBaXWHHbIM paboTam (ICoTA) n HekommepyeckuM napTHEPCTBOM
«LleHTp pa3BuUTUS KONTIOOUMHIOBbIX TEXHOIOTUN.

3AABJIEHUNE

Mpowy npuHATbL MeHs B YneHbl ICOTA-Poccus

damunnums HanuncaHme no-aHrnmMmckm

Nwmsa HanuncaHue no-aHrMMmMckn

OTyecTBO

OpraHusaumsi/koMmnaHusa/cTpykTypa

Lon>XHocTb

Appec 3neKTPOHHOW MOYTbI

TenedoH cnyxe6HbIN ®daxc

TenedoH MOOUIbHEIN

MoyToBLIV agpec ANs CBA3U

LHata Mopgnuceb

MoxanyncTa, oTnpaBbTe 3anonHeHHoe 3asBneHme no gakcy: +7 499 788 91 19
W cKaH 3asBneHuns Ha e-mail: info@icota-russia.ru
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MeavannaH pacnpocrpaHeHVs XXypHana
«Bpems konTioOuHra. Bpemsa 'Pln»
Ha oTpadieBbiX meponpuaTnax B 2021 rroay
BK Ne 1/75, mapr-2021

KoHdepeHuma «HEDTETA3CHAB»

18.03.2021

Poccus, MockBa

Me>XperroHasbHas creLmanm3rpoBaHHas
BblCTaBka «[a3. HedTb. HoBble TeXHONOrMU —
KpanHemy CeBepy»

18-19.03.2021

Poccms, HoBbin YpeHrowm

CIPPE-2021. China International Petroleum &
Petrochemical Expo

30.03.2021-1.04.2021

Poccms, HabepexxHble YenHbl

CeBepo-Kacnunmnckas pervoHanbHas BbICTaBKa
ATYRAU OIL& GAS - 2021

7-9.04.2021

KazaxcraH, Atbipay

HEDTEIA3-2021. 20-1 0bunenHas
MeXayHapodHas BbicTaBka «ObopygoBaHMe U
TEXHONOrMM ANs HedhTerazoBoro KOMrieKca»

26-29.04.2021

Poccuna, Mocksa

HaloHanbHbIM HedbTerazoBbIn hopyMm

26-29.04.2021

Poccns, MockBa

Poccnnckmin HedTerazosbln UT-camMmMmT
«MHTennekTyanbHoe MecTopoXaeHve»

anpesnb

Poccus, MockBa
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Coiled tubing

119017 r. MockBa, MbixxeBcknmn nep.,
4.5, ctp. 1, 0dbnc 224
Ten.: +7 499 788 914, ten./dakc: +7 499 788 91 19.

Joporue yntarenu!

Mopnncky Ha Hay4HO-MPaKTUYECKUI XypHan
«Bpemsi konTioOMHra»

Bbl MOXeTe 0(hOpPMUTb B JIOOOM oTaeneHmm
«Pocneyatn» B nepmop NpoBefeHUs NOAMMCHbIX
KaMnaHun.

MHOEKC B NOANMCHOM KATAJIOTE
«POCIIEHATU» —84119.

KomMnaHum moryT ohopMuTs rofoByio NOAMMUCKY
HernocpeacTBEHHO B pejakLUmn XypHana

(He meHee 4yem Ha 3 3k3emnnspa). Mognucka

B peAakuMm BO3MOXHa ¢ ntoboro mecsua roga.

MuHUManbHas CTOMMOCTb rofIOBOI NOANMMUCKU
(3 3K3. x4 BbIn.): 13200 pyo.
(skntoyas HOC 10%) + cToMMOCTb AOCTaBKM.

[Ona odbopmneHms nognmncku Yepes pegakumo
OTNpaBnsANTe 3aNpoc No agpecy:
cttimes@cttimes.org

For English-speaking readers we recommend
to subscribe for PDF-version of the Journal.

Please send your subscription request to:
cttimes@cttimes.org

Year subscription price for PDF-version: 80%.

®parmeHT rpastopbl MuTepa bpenrens Crapiuero «BecHa»
Fragment of the Engraving by Pieter Bruegel the Elder "Spring"

TTouerHsiit pegaktop — POH Knapk (rc@cttimes.org);

rnaBHbI pefaktop — FanuHa bynbika (halina.bulyka@cttimes.org);
AMPEKTOP IIO CTPATErNYeCKOMY PasBUTHIO IPOeKTa «Bpemst konTio6uHra» —
ApTteM MNp16OB (artem.gribov@cttimes.org);

Hay4HBII pefakTop — AHTOH (Pe0PeHKO, kaHf. Hu3.-MaT. HayK;
IlepeBoguuxn - Cepren MacneHuuuH, XpuctuHa bynbiko,
Fpuropun ®omunyes, CBeTnaHa JIbiIceHKO;

OTBETCTBEHHbIIT cekpeTapsh — HaTanba Muxeesa;

mapkeruHr 1 pexnama — MapuHa Kynukosckas (advert@cttimes.org);
AM3alH 1 KOMIIbIOTepHas BepcTka — JllogmMuna NloH4yapoBa;
TIOATIMCKA U PacChlKa — cttimes@cttimes.org.

JKypnan pacnpocTpansAeTcs 1o HOAIMCKe CPeiyi CIelNaaicToB
He(Tera3oBbIX KOMIIAHUIT 1 IPOGMU/IbHBIX HAy YHBIX MHCTUTYTOB.
OcymecTBnAeTCA MMPOKas MePCOHATbHAA PACChITKA PYKOBOAUTENAM
TIepBOTO 3BEHA.

MaTepMaan, ABTOP KOTOPBIX HE YKa3aH, AB/IAITCA IPOJTYKTOM
KOJIIEKTUBHOM paéon COTPYAHMKOB PEAAKIINN.

IIpu mepemneyarKke MaTepuanToB CChUIKA Ha )XypPHAT «BpeMst KonTIo6MHTa»
oOs3arenpHa.

PeuaKum{ HE BCerpa pa3nenAaeT MHEHNE aBTOPOB crareit.
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Honorary editor - Ron Clarke (rc@cttimes.org);

Editor-in-chief - Halina Bulyka (halina.bulyka@cttimes.org);

Director of Strategic Development "Coiled Tubing Times" -

Artem Gribov (artem.gribov@cttimes.org);

Scientific editor - Anton Fedorenko, Doctor of Phys.-Math.;

Translators - Sergey Maslenitsin, Christina Bulyko, Gregory
Fomichev, Svetlana Lysenko; Executive editor - Natallia Mikheyeva;
Marketing and advertising - Marina Kulikovskaya (advert@cttimes.org);
Design & computer making up - Ludmila Goncharova;

Subscription & distribution - cttimes@cttimes.org.

The Journal is distributed by subscription among specialists

of oil and gas companies and scientific institutions. In addition,
it is also delivered directly to key executives included into

our extensive mailing list.

The materials, the author of which is not specified, are the product of the
Editorial Board teamwork. When reprinting the materials the reference to the
Coiled Tubing Times is obligatory. The articles provided in this journal do not
necessarily represent the opinion of the Editorial Board.

The Journal offers a cooperation to advertisers and persons concerned.



NPOU3BOACTBO
MUAKOro A30TA HA MECTOPOXEHUM

Mo6unbHble BO3AyX0pa3aeNuTeNnbHbIe YCTaHOBKM

@) JdKd34WK onna4ynBaeT TONLKO CTOMMOCTE ra3a,

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

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

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

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

(V) aKcnmyarawumio yCTaHOBKM OCYLLECTBASIOT BbICOKOKBANM(UUMPOBAHHbIE
CMEeLManucTbl Halen KoMnasum n Bce pucku nNo paboTocnoco6HOCTH
YCTAHOBKW HepyT Ha cebn.

8(343)318-21-71 o WWW.COmgas.ru @

NMPEMMYLLECTBA ON-SITE:




SHINDA Tubing Solutions LLC. (Huatong Group)

HapexHblit TOCTaBINK MHHOBAIMOHHBIX
MHTEIEKTYa/IbHBIX CUCTEM Ha OCHOBE
I'HKT u xanunnsipusix Tpy0ok
C MCHIOTb30BaHIEeM
reou3nIeCcKnx, CHIOBbIX
KaOerieil 1 IPYrux KOMIOHEHTOB

TenepanbHbIH gHPEKTOp
Shinda Tubing Solutions
Eropos lasen JleoHuaosny
info@shinda-ts.ru
pavel.l.egorov@mail.ru

+7 916 200 3553
www.shinda-ts.ru
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Mwuposou nuaep
B NPOM3BOACTBE
NHrMONTOPOB
Koppo3uu

ang FTHKT

CORROS!ON INHIBITOR TECHNOLOGY
FOR COILED TUBING OPERATIONS

WWW.NEPTUNECHEMCORP.COM
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