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Joporue apy3bs!

BameMy BHUMAaHUIO IPEACTABIICH
CBEKMMA HOMED JKypPHAJIA. DTOT BBIITYCK
0COO6EHHO 3HAYUM JJISI BCEH KOMAH/IbI
«BpeMeHM KONTIOOUHT a»: PEAAKIINH,
PEAAKLIMOHHOI'O COBETA U, HA/ICIOCh,
LIMPOKOI'O Kpyra yuraresneit. JKypHaiy
UCIOIHUIOCH 20 JieT!

JBa IECATUICTUS — IOYTCHHBIN
BO3PACT IJI U3 AHUSA, JEUCTBYIOIIETO
Ha 6YypPHOM POCCUICKOM PBIHKE
CIEUAN3UPOBAHHOM IEPUOANKNA
B TypPOYJIEHTHOM MOP€E KONEOaHU
LIEH HA YIVIEBOJOPOABI M KOBUIHBIX
JIOKJJAYHOB. 34 3TU I'OJIbI )Ky PHAJ
CTaJI y3HABAEMBIM, ITOJIY YU
HECKOJIBKO ITOYETHBIX HATPA/I.

MOJKHO € YBEPEHHOCTBIO CKA34Tbh,

YTO OH HAIIEJI CBOIO TEMATUYECKYIO HUIILY,

KOEU SABJIAECTCA MH(POPMAITMOHHAA NOAJECPKKA
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOT'O

CEPBHCA, U METOAUYHO OTCIIEKUBAET
MIPOTPECCUBHBIE TPEH/BL, MOABJIAIOIINECS B 9TOM
cermeHrTe. [TorygaeMas peJakIjuel o6paTHas

CBsA3b CBUJETENbCTBYET, YTO U3JAAHUE CTAJIO
CBOEOOPA3HBIM AAPOM ITPUBEPKEHIIEB TEXHOJIOIUH
I'HKT n I'PI1 — nHXEHEPOB-HE(MPTAHUKOB,
CO3/J1aTeNe MHHOBAITMOHHBIX TEXHOJIOTUH,
MPOU3BOACTBEHHHKOB, PA3PA64THIBAIONIUX U
BBIIIYCKAIOIIMX O00pyoBaHUE. OUHOU BCTPEYE
APKUX NPEJCTABUTENEIN ITOTO COOOMECTBA ABJIAETCS
€XKEerogHasa MexXyHapOAHAS HAYYHO-TIPAKTUYECKAA
KOH(pepeH1us «KonTioOuHIroBble TeXHONMoruu, I'PI1;
BHYTPHCKBAKUHHBIE PAOOTHI>, COOPTAHU3ATOPOM
KOTOPO¥ BBICTYIAET «BpeMst KOITIOOUHIa».

51 NO3APABIIAIO XKYPHAJI C IOOMJIEEM U JKEJIAIO EMY
NPOLBETAHUSA, PACITMPEHNA ABTOPCKOT'O AKTUBA
U YUTATENbCKON AYAUTOPHH, IIPOPBIBHBIX UJIEN 1
HENpexoaAmux TeM! HOBBIX «KPYIJIBIX>» HOMEPOB U
BBICOKUX Harpa!

Ha xaxkue nyoiyKanuyg Xo4eTcss OOpaTUTh BaIlle
BHUMA4HHE B 3TOM BBIITYCKe? [Ipesk/ie BCEro, Ha CTATBIO
«YBEJIMYEHME 30HbI OXBAT4 CKBAKHUHBI — MUKPOI'HKT
JUIA 3275a9 PAJIUAJIBHOTO BCKPBITUSA IIJIACTA.
CrenaaucThl U3 KOMNaHUuU «[a3npoMHedTh —
3anonsapwe», TaznpomuedTs HTL» 1 TIoMEHCKOTO
HHJYCTPHUAJIBHOI'O YHUBEPCUTETA OITHUCAIU STAIIBI
MIPOBEACHUS PA0OT U MHOTOOOEIAIOIINE PEZYIBTATHI
MIPUMEHEHH S TEXHOJIOTUHN PaIUATbHOT'O BCKPBITHA
IJIACTA JJIs1 CKBAXKUH, OTHECEHHBIX K KATETOPUU
TPU3.

B pybpuke JIpakTUKa» BBl IPOYTETE HHTEPBHIO
¢ pupekTopom OOO «HoBbIE TEXHOIOIMU CEBEPA»
N.B.JIleceM, C OIITUMU3MOM yTBEPKAAIOIUM, YTO

B 0603PUMOM 6YIYIIIEM OYIYT
BOCTPEOOBAHBI «BCE TEXHOJIOIUH,
HaIIpaBJIECHHbIE HA I'€0JIOTO-
TEXHUYECKHE MEPOIIPUSATHS,
PEMOHT CKBaKUH, YBEINYCHNC
KO3(pPULIMEHTA U3BJICUCHUS
HedTH, A TAKXKe 3PPEKTUBHYIO €€
I1EPEPABOTKY>.

Py6puka «O60pygoBaHue»
IIO3HAKOMMT BAC C
XAPAKTEPUCTUKAMH YCTAHOBKU
JIO3UPOBAHUS XUMPEAT€HTOB
VYXP6 pis BBICOKOPACXOHOI'O
I'PIT, co3gannou I'pynmon GU/I.
VCTaHOBKA IPEAHA3HAYCHA [
JIO3UPOBAHUS U TOJAYH JKHUJIKUX
XHUMHUYECKUX PEATCHTOB B
TEXHOJIOTMUYECKYIO KUIKOCTDb B
IIPOLIECCE IIPOBEJICHUS PA6OT IO
T'PI1, B TOM 4YHCJIE BBICOKOPACXOJAHOMY, A TAKIXKE JIJIA
OpOBEICHUS KUCIOTHBIX ['PIT 6€3 IpUBICUYEHUS
PACKIMHUBAIOIINX PEATEHTOB.

HHTEpECHA, HA MOU B3IVIAM, U CTAThS CIIEIIUAIUCTOB
PI'Y nedpru uraza (HIY) um. .M. I'y6kuHa
«HccneoBaHne IPOLECCA MHTUOUPOBAHU S
KUCJIOTHOU KOPPO3WUH CTAJIN THOKUX TPYO», B
KOTOPOY IaHBI PE3YIBTATHI CPABHUTEIBHBIX
UCIBITAHUI JBYyX 06pa3ioB THKT oTeyecTBEHHOTO
U 3apyOEKHOTO IPOM3BOJCTBA HA IIPEIMET
YCTOHUYMBOCTH K KOPpO3uu. MHpOpMaLIs O
TOM, KaKH€ IPOU3BOJUTEIN CKPBIBAIOTCS TIOJ,
nceproHnMamu «Oopaszers 1» u «O6paser] 2», UMECTCS
B peJakiuu. OHa MOXET ObITh IPEJOCTABJICHA 1O
BAIlIEMY 3aIIPOCY.

DTOT HOMEP KYPHAIA OYIET PACTIPOCTPAHATHCS
HAa OCEHHUX KOH(DEPEHIIUAX U BBICTABKAX B CAHKT-
IleTepbypre, Cypryre, ATMaThl, BUTEOCKE 1, KOHEYHO
JKe, Ha 23-11 MeXXyHaPOAHON HAy YHO-TIIPAKTUYECKON
KoH(pepeH1INU «KonTIOOUHIOBbIE TEXHONMOruM, I'PIT,
BHYTPHUCKBAXKUHHBIE PAOOTHI», KOTOPAsl COCTOUTCS
17-18 HOs6ps1 2022 rosa B MOCKBe. Peakiys
JKYPHAJIAa HAMEPEHA IMIPOBECTH AHKETUPOBAHHNE
YYaCTHUKOB KOH(PEPEHIINH, YTOOBI CYMMHPOBATH
06IIMe HHTEPECHL U ONPEEIUTD JAJTbHENIINE TYyTH
PasBUTHSA IPOEKTA «Bpems KOMTIOOUHT .

Hazerocs, 4TO KOH(pepEHIIH S, KAK OOBIYHO,
pOoMAeT ycremHo. K1y CKOpOr O4HOM BCTPEYU C
BAMU, JOPOI'HIE€ YUTATEIIM!

Enena Jlanomenmosa, npeoceoamens
DedaKuuoOHH020 COBEMa HCYPHALA
«Bpema xonmroobunza»
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KoudepeHIusa COCTONTCS
17-18 HOsAOPs1 2022 roga B MOCKBeE

OpranmusaTopsl: POCCUMCKOE OTIENIEHNE ACCOITUAIIN
CIIEIIUAJIUCTOB IO KOATIOOUHTOBBIM TEXHOJIOTHUSIM U
BHYTPUCKBAXKUHHBIM paboTaM (ICOTA-Poccus), HayaHO-
OPAKTUYECKUT XKYPHAJI «BpeMs KONTIOOUHTa. Bpems I'PIT».

OduimanbHasa NOAJAEPKKA: MUHUCTEPCTBO 9HEPTETUKH
Poccurickon denepanii ¥ MUHUCTEPCTBO MPOMBIIIJIEHHOCTHA
U TOproenu Poccurickon deepanm.

[Tnomanka nposenens: I. MOCKBa, roctuHuna «HoBoTenb»
(TIpecHeHcKas Hao.,, 2, CT. M. «/IeJI0OBO LIEHTP», «BBICTABOYHAS).

CTpyKTypa MEPOIIPUATHSA: 3AIJIAHUPOBAHBI IIECTH
TEXHUYCCKUX CEKIIHI.

Hx Temarnka:
¢ KoyrrioGUHTOBBIE TEXHOJIOTHH,

e AxryanpHble TeXHOIOruu I'PIT (MI'PIT B rOpU30OHTAIBHBIX
ckBakuHax, ['TIIT mmroc I'PIT, T'PIT ¢ 2a30TOM, UICIOJIB30BAHUE
KonTIOOUHTA 1ipu nposegeHuu ['PIT, 6onpmeoobemusblie [P,
KT'PIT moc I'PIT v gp.);

* Kucnornabsle 06padoTKH (B T4 MaTpuaHblie BCKO);

* PaananpHOE BCKPBITHE IIJIACTOB;

¢ COBpEMEHHBIE METO/IBI I'€O(PU3NIECKOTO UCCIETOBAHUS
CKB4KHH, B TH. TOPU30OHTAIBHBIX; JOCTABKA F€O(PUNIECKUX
IPUOOPOB C HOMOIIBIO KOJITIOOWHIA M BHYTPHUCKBAKMHHBIX
TPAKTOPOB;

*  BHYTPHUCKBaXMHHBIA MHCTPYMEHT JJIs1
BBICOKOTEXHOJIOI'MYHBIX PA6OT;

¢ 3ape3ka 60KOBBIX CTBOJIOB;

e TUIPOMOHHTOPHOE 6yPEHMUE;

e HMHCTpYMEHTAJIbHBIN CEPBUC (JIOBUJIbHBIC OIIEPALIMH,
(ppe3epOBaHNE, YCTAHOBKA OTCEKAIOIINX ITAKEPOB U /IP.);

¢ HoBble METO/IBI ITOBBIIICHU S HE(PTEOTIAUU IVIACTOB;

¢  PEeMOHTHO-U3OJISIIMOHHBIE PA6OTHI;

e TIpOMBIC/IOBAS XUMMUA JJJ151 BBICOKOTEXHOJIOTUYHOT'O
He@TErazoBoro CepBrca (peareHTbl U MaTepuansl s IPIT
romnoguumu 14 [THIT, coctasel 11 PUP u ap.)

TOpKECTBEHHDBINA ITPUEM.

Bricraska. BynyT npeacrasiaeHbl IPOAYKLMA U/ WA
TEXHOJIOTMU KOMITAHUH-YIACTHHULL,

Paboumnie s13bIKH KOH(PEPEHIINU: PYCCKUI U AHIVIMUCKUI.
ByzneTt BeCTHUCh CHHXPOHHBIN IIEPEBO/.

MexyHapOIHAA HAYYHO-TIPAKTUYECKAA KOH(PEPEHIINA
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The conference will be held
on November 17-18, 2022 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 and the
Ministry of Industry and Trade 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;

e Jetdrilling;

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

¢ New EOR technologies;

* Cement squeeze operations;

« Oilfield 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
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«KonTio6uHrosble TeXHONMOruy, I'PIT, BHYTPHUCKBA>KMHHBIE
PabOTh» MPOBOMTCS €KETOJHO. DTO CTAPEUIITHI B

Poccun npodeCcCUOHAIBHBIN (DOPYM 11 CIIELTUATIHNCTOB
HE(PTETra30BOro CEPBHUCA, 3aKA3YNKOB BBICOKOTEXHOJIOIMYHBIX
He(PTECEPBUCHBIX YCIYT U IPOU3BOJUTEIEN COOTBETCTBYIOIIETO
060pPYIOBAHMUSL

Jeneraramu KOH(PEPEHIIMY HEU3MEHHO SIBJISIIOTCS
IPENCTABUTENHN TAKUX U3BECTHBIX POCCUICKUX U
MEXKAYHAPOAHBIX KOMITAHUI, KaK <POCHEPTH», ['a3IPOM»,
Ta3npoM HedTh», JIYKOMII», d1lmom6epsxe», Weatherford,
Baker Hughes, Halliburton, «benopycHedTb», «TaTHEPTD,
«[Taxep CepBUc», <I'arpaC-PemCepsuc», «Betepan»,
«Ppax/Ixet-Bonrar, «9CTM», I'pynima @PU, «bBT-BocTOK»,
«PUIMAIID, «MIpKyTCKast HePTAHAA KOMIaHUs», Eriell Group,
«HOBATOK>, Welltec u 1p.

[IporpamMmma TEXHUYECKUX CEKITUH TPAAUILTMOHHO
(POKYCHPYETCA HA CAMBIX IIEPEIOBBIX TEXHONOTUAX. BB MOXETE
YOEAUTBCA B TOM, O3HAKOMHUBIIHNCH C UCTOPUEI KOH(PEPEHIITNN
10 aJipecy www.cttimes.org/conf/

Ha 23-11 koH(epeHIIUH OyIyT IIPEAOCTABJIEHBI BCE YCIOBUA
JUIA IPOJYKTHUBHOTI'O KAK (POPMATIBHOTO, TAK M HE(POPMATIBHOTO
KYJIyapHOT'O OBIIEHUA CIIELTUAIUCTOB B IIPOLIECCE KOe-
OPENKOB, (pypIIeTa U TOPIKECTBEHHOT'O ITPHEMA. BBl CMOXeETE
OOCYANTD AKTYaJIBHBIE ITPOOGIIEMBI C KOJUIETAMH U3 BEAYITUX
KOMITAHUI, NIOOECENOBATD C AHIVIOA3BIYHBIMU YYACTHUKAMU
KOH(EPEHIINHU C TOMOIIBIO KBATH(PULITPOBAHHBIX
IEPEBOJYNKOB.

BBI HE TONIBKO MOJIYYUTE UCYEPITBIBAIONTYIO TH(POPMALUIO O
CAMBIX CBEKMX TEXHUYECKUX U TEXHOJIOI'MYECKUX NTHHOBAIIUAX
MHPOBOI'O MU POCCUHCKOTO HEPTETA30CEPBUCHOIO PHIHKA,

HO U BCTPETUTE HOBBIX APY3€H.

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

HMupopmarus 0 CIOHCOPCKUX BO3MOKHOCTAX BBICBUIAETCA
TI0 3aMPOCY.

E-mail: mamontov@cttimes.org
Ten. +7 (495) 481-34-97 (101)
www.cttimes.org

JKeM Bac, JOpOorue KOJUIET U, B HAIEM HE(POPMAIbHOM KJ1yoe!
Opezromumem

Conference is held on an annual basis. It is the
Russian longest-standing professional forum for
oil and gas 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,

Baker Hughes, Halliburton, Belorusneft, Tatneft,
Packer-Service, TagraS-RemService, Veteran, Frac-
Jet Volga, ESTM, FID Group, BVT-Vostok, Fidmash,
Irkutsk Oil Company, Eriell Group, NOVATEK,
Welltec, 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 23 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: mamontov@cttimes.org
Tel. +7 (495) 481-34-97 (101)

www.cttimes.org/en/

We look forward to meeting you!
Organizing Committee
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20 ner Ges eaMHOM OCTAHOBKM
20 Years Non-Stop

Ham >XxypHaJI Ipa3gHyeT I0O0uIer!

JBaauarh JIeT Ha3a/| BbIILIE IIEPBBIN HOMEP
«BpeMeHH KONTIOOUHTA». B HEM €e11ie HE 6bIO
APaJIETBHOI'O AaHTJIMUCKOI'O TEKCTA, OO'bEM
HACYUTBIBAJI BCETO 32 CTPAHUILLBL, €IIE TOIBKO
HAIIYIIBIBAIACh PYOPHKAI U 1 OOCYKAANNICH
HOoAXOABI K POPME UBIOKEHUS CJIOKHBIX JIJISI
BOCIIPUATUA CBEEHUN O PEAKOU TOIA, HO
MHOToob6emaomei st Poccuu rexnonoruu. Ho
yaKe B KoHLe 2003 rofa )KypHaJl CTaI ABYA3bIYHbIM, 4
K 2007 rony 661714 yTOYHEHA KOHIIEMIIH A, B KOTOPOHU
OPOEKT «BpeMs KOTTIOOMHI'a» CMOT 9yBCTBOBATH
Ce651 BIIOJITHE YCTOMYUBO, MUHTEHCUBHO PA3BUBATHCH,
PaCHIUPATh TEMATHUKY — OT IMTOYTH UCKJIIOYUTEIBHO
Bonpocos npuMeHeHusa 'HKT 10 mupokoro cnexrpa
UHHOBAIIMOHHBIX TEXHOJIOTUH HE(PTETA30BOTO
CEPBUCA.

YT0 Ke NpeAmeCTBOBAIO CO3JAHUIO XKypHaIa?

B xonr1ie 1990-x ronos npomnu [ Bcepoccurickas
KOJNTIOOMHT'OBASI KOH(PEPEHIIUSA, B KOTOPOI IPUHSIIN
Y4Y4CTHE NPENCTABUTEIN BCEX KPYITHBIX POCCUUCKUX
JIOOBIBAIONINX U CEPBUCHBIX KOMITAHUH, U 11
Bcepoccuiickas HAyYHO-TEXHUYECKAS KOH(PEPEHITUA
O IIPOOJIEMAM KONTIOOMHTIA B HE(PTETA30BOM
KOMILIEKCe Poccuy, rie OCHOBHBIE TPOOJIEMBI
PAa3BUTHS OTEYECTBEHHOI'O HE(PTErA30BOI'O CEPBHCA
OBLJIN IOCTABJIEHBI, 4 ITYTH UX PEIICHUS HAMCYECHBI.

Coiled tubing

8 Ne2-3 (080-081) Centsa6pn/September 2022

Our journal is celebrating its anniversary!

It has been twenty years since the first issue of the
Coiled Tubing Times Journal was published. That
first issue did not provide the English version and
contained only 32 pages, its columns and headings
did not yet take their final appearance and the
choice of approach to presenting information on a
complicated technology which was then a rare one,
though promising, in Russia and the CIS, was still
under discussion. But already at the end of 2003, the
journal became bilingual, and by 2007 the concept was
clarified. As a result the Coiled Tubing Time project
got a solid foundation to stand on, develop intensively,
expand its topics -from coiled tubing proper to a wide
range of cutting-edge technologies in the sphere of oil
and gas service.

What led up to the creation of the journal? In the late
1990s, the 1st All-Russian Conference on Coiled Tubing
Technologies, in which representatives of all major
Russian production was held and service companies
took part, and the 2nd All-Russian Seminar and
Workshop on the Issues of Coiled Tubing in the Russian
Oil and Gas Complex which outlined the key problems
of the national oil and gas service development and
approaches to their solution.

Despite the fact that companies such as LUKOIL
and Surgutneftegaz began to introduce coiled tubing

i;
i




HecMmoTps Ha TO, YTO TAKHUE KOMITAHUH, KK
JIYKOWJI» n «CypryTHedTEras», Ha94aau BHEAPATh
KOJITIOOMHT'OBBIE TEXHOJIOTUU elie B 1993 ropny, Ha
TO BpeMs paboThl ¢ ucnonb3oBanueM 'HKT BcE eme
HOCHJIU ONBITHBIN XapakTep. [IpUYrH 3TOMY OBLIO
MHOT'O, HO B KA4€CTBE OCHOBHBIX MOXKHO OTMETHUTD
OTCYTCTBHUE JOCTYITHOI'O MO LIEHE OOOPYIOBAHUS
U HIUPOKOH HH(POPMAIIHH O KOJITIOOUMHIOBBIX
TEXHOJIOTHAX U UX IPEUMYIIECTBAX IIPU IPOBEAECHUU
KaIIUTaJIbHOI'O PEMOHTA CKBA’KHUH U OOPAO6OTKE
npU3a60MHON 30HBL. OPraHU3aTOPAM HEPBBIX
KOH(PEPEHITUN HY>KHO OBLIIO MTOHATH, HACKOJIBKO
POCCUHICKHE KOMITAHUU 3AUHTEPECOBAHBI B
Pa3BUTHUH 3TOI'O CETMEHTA HE(PTETA30BOT'O CEPBHCA
U B UCIIOJIb30BAHUH KOJITIOOMHI'A B TIOBCEHEBHOM
MOPAKTHKE.

E1me omgHOM aKTyaJIbHOM 32/1a9€U CTAJIO BHEIPEHUE
HOBBIX KOJITIOOMHT'OBBIX TEXHOJIOTUH, TOCKOJIBKY HA
TO BpEMS MOJABJIAIONIEE OOIBITUHCTBO KOMIIAHUI
MOIJIA TPOBOAUTD JIUIIb CHUTAHBIE IPOCTENUIIIHE
ONEPALINU C UCIIOJIb30BAHUEM T'HOKOM TPYODL

B pesosmonuu TOM, CaMOI IEPBOI KOH(MPEPEHITUN
TOBOPWJIOCH: «CIIPOC HA IIPUMEHEHUE
MNPOTPECCUBHBIX TEXHOJIOTUH KATUTATIBHOTO
PEMOHTA CKBA’KHH C JUTMHHOMEPHOM
KOJIOHHOU TPYO ITOCTOAHHO PACTET. Beaymumu
HEMTAHBIMU KOMITAHUAMU HA arperarax ¢ JIbT
OCBO€EHO JI0 10 HanboJIIEE PACTIPOCTPAHEHHBIX
TEXHOJOI'MYECKUX ONEPALUI IO KAITUTAIBHOMY
PEMOHTY CKBAKUH. OCTAIbHBIE KOMITAHUH
NIPOU3BOAAT 3—4 ONEPALIMH, CBA3AHHBIE C
MIPOMBIBKOH 32004, TH/IPATHBIX IIPOOOK,
YAAJIEHHUEM IIPOIIIAHTA ITOCJIE THPOPA3PhIBA
r1acTa. OCHOBHBIMH IPO6GJIEMAMU, PEIIEHUE
KOTOPBIX MOIJIO 6bI CYIIECTBEHHO YJIyYIIUTD

Coiled/tubing
et L1H1ES

m—n L an take gk en
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technologies back in 1993, at that time, work using
coiled tubing was still experimental. There were many
reasons for this, but the main ones are the lack of
affordable equipment and wide information about
coiled tubing technologies and their advantages in well
workover and bottomhole treatment. The organizers
of the first conferences needed to understand how
interested Russian companies are in the development
of this segment of oil and gas services and in the use of
coiled tubing in everyday practice.

Another urgent task was the introduction of new
coiled tubing technologies, since at that time the vast
majority of companies could only carry out a few
simple operations using coiled tubing.

The resolution of that very first conference stated:
“There’s a growing demand for the innovative
technologies of workover with coiled tubing. The
leading oil companies have mastered 10 most
widespread technological operations of workover. The
rest fulfill only 3—4 operations related to bottomhole
flushing, hydrate deposits, removal of proppant

H M sLIPKT»
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FOBUJIEN

Ka4€CTBO OTEYECTBEHHBIX A PETATOB, SIBJISIOTCS:

* CO3/[JaHUE BBICOKOIIPOYHBIX JJTMHHOMEPHBIX
6€3My(MTOBBIX TPYO;

* pa3paboOTKa TATOBOI'O MEXITHU3MA (MHXXEKTOPA),
IIO3BOJISIIOMIETO CO34ABATh PABHOMEPHO
C’KMMAIOIIYIO HATPY3KY O IEPUMETPY TPYOBI IPH
TATOBOM yCriin# 7o 40—60 T;

* CO3/[JaHUE KOMIUIEKCA 3260MHOIO UHCTPYMEHTA
JUIS BBITIOJIHEHU S PA3TTMYHBIX TEXHOJIOTHYECKUX
OIIEPALTUI».

CeropHs, OIVIA/IbIBASCh HA34]], MBI MOXKEM HE
TOJBKO KOHCTATUPOBATh, YTO BCE MTOCTABJIEHHBIE HA
CTapTE JOBOJIBHO CKPOMHBIE C HBIHENTHEN TOYKH
3pEHMA 324A49U1 C OIIECKOM PEIIEHDI, HO U IPOCIEANUTD
6oJiee yeM JBAIIATHICTHUM 6€30CTaHOBOYHBIMI
YT PA3BUTUS KOITIOOMHTOBBIX TEXHOJIOTUH B
Poccun. A Befb TOT1a, B CAMOM HA4aJIe, APOCTHO
CIIOPWJIH JIAKE O TOM, KAK HA3bIBATh HOBIIECTBO: [IBT,
BAT, kortntio6unr, THKT, KonTioOuHT?.. A TEnEph
3aryIyInTe-Ka JiBa MOCJIETHUX HA3BAHUA!

PasymeeTcs, pa3BUTHE KOJTIOOMHIOBBIX
TEXHOJIOTMH B POCCHH 6BIJIO 6B OUEHb CUJIBHO
3aTPYAHEHO 6€3 CO3AAHM S JOCTYITHOT'O
MH(OPMALIMOHHOIO MOJI, CHOCOOCTBYIOIIETO
Pa3BUTHIO CETMENTA. Helb3s CKa3aTh, 9TO 10 9TOTO
MAaTEPHAJIBI 06 UCIIOIB30BAHNH KOJITIOOUHIOBOT'O
060PYJOBAHUA U TEXHOJIOTUHA OBLIHA COBCEM
V2K HEAOCTYIHBL CyIeCTBOBAIN ITyOIHUKAIIUN
ACCOIMAIINHU CIIEITUAJHUCTOB B OOJIACTU KOJITIOOMHTIA
Y BHYTPUCKBAXKUHHOTO UHCTPpyMeHTA (ICOTA),
O61ecTBa MHXKEHEPOB-HEPTAHUKOB (SPE), yaeOHUKN
10 KOJITIOOMHI'Y Ha AaHIVIMACKOM SI3BIKE U T. [T,
onpeeNeHHYI0 MTH(POPMAIIUIO MOXXHO ObLIIO HAUTHU
B BU/IE PA3PO3HEHHBIX ITYOJIHUKAIIUNA B POCCUUCKUX
JKYPHAJIAX U y9eOHUKAX. OJHAKO (PAKTUYECKHU

LTy

after fracturing. The main challenge, which could
significantly contribute to quality improving of
domestic units, includes the development of:

* high-tensile coiled tubing;

* injector that could create uniform compression

load along the tubing perimeter in case the traction

power is up to 40—60 tons;

* bottomhole assembly for various technological
operations”.

Today, looking back, we can not only state that all
the tasks set at the start, quite modest from the current
point of view, have been brilliantly solved, but also
trace more than twenty years of non-stop development
of coiled tubing technologies in Russia. But then, at
the very beginning, they even argued furiously about
what to call the innovation: long-length flush-joint
pipe, flush-joint long-length pipe, coiled tubing, coiled
tubing, coiled tubing?.. And now google the last two
names!

Of course, the development of coiled tubing
technologies in Russia would be very difficult without
the creation of an accessible information field that
would promote the development of the segment. It
cannot be said that prior to this, materials on the use
of coiled tubing equipment and technologies were
completely unavailable. There were publications of
the Association of Coiled Tubing and Downhole Tools
(ICoTA), the Society of Petroleum Engineers (SPE),
textbooks on coiled tubing in English, etc., some
information could be found in the form of scattered
publications in Russian journals and textbooks.
However, in fact, only since 2001, when the active
introduction of coiled tubing technologies began in
Russia, materials on their application began to appear
actively in almost all industry journals, and a niche was

=N Coiled/tubing
; Limies
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TOJIBKO ¢ 2001 roaa, korga B Poccuu Ha4aaoCh
AKTHBHOE BHEIPEHUE KOJITIOOMHTOBBIX TEXHOJIOTUH,
MaTEPHAJIBI 10 UX IPUMEHEHHUIO HAYAIU AKTUBHO
HOABJIATBCS IPAKTUYECKU BO BCEX OTPACIIEBBIX
JKYPHAJIAX U 0OOPA30BaJIACh HUIIA JJI TTOSBICHUS
CHENUATU3UPOBAHHOTO U3 AHUS.

KypHan «BpeMs KONTIOOUHT'a» ObLII CO3/JaH B
2002 ropy ocnosareneM I'pymnel U/ JleoHnI0M
MuxarinosudeM I'pysauiosrdem. B Hagase ny Ty
WHTEJUIEKTYAJIBHOE PO U3AHUS COCTABIIIN
KOHCTPYKTOPBI U MHKeHepol I'pymniel U/, HA TO
BPEMSI — CAMOE KOMIIETEHTHOE 10 3aBJIEHHOMY KPYT'Y
BOIIPOCOB 3KCHEPTHOE cOOO1IECTBO B Poccuu u CHIL
BbL1a co3ana npogpeCCUOHATBHASA )KYPHAIUCTCKASA
penaKLus, U BCKOpe «BpeMs KONTIOOMHIa» CTAJIO
MOJIHOLIEHHBIM OTPACJIEBBIM €5KEKBAPTAIBHUKOM.

B 2007 ropy JLM. I'py3guIoBUYEM U PEAAKIITMOHHBIM
COBETOM OblJ1a Pa3pab0TaHA KOHUIEIIINS U YCTOMYNBAS
pyOpuKanys )KypHaaa. Bpenj ObICTPO CIeIaICs
XOPOHIO Y3HABAEMBIM M U POKO U3BECTHBIM LEJIEBON
AyJUTOPHH.

Ha onpepeneHHOM aTare noTpeboBaIoCh
pacHIMpeHUE TEMATUKNA B COOTBETCTBUH C JIOTUKOM
Pa3BUTHUA OTEYECTBEHHOT'O HEPTErA30BOT'O
cepsuca. [locneiHre BOCEMB JIET U3TAHUE
MU3AETCA O] HA3BAaHUEM «BpeMs KOJITIOOMHTA.
Bpemsa I'PIT>.

ZKypHas BBIXOAUT €XEKBAPTAIBHO U ABIAECTCA
CIIENUANTU3UPOBAHHBIM.

Bce atu rope! «BpeMs KONITIOOHUHI'a» POCIIO
BMECTE C KONTIOOMHI'OM B Poccuu. M Ham
MPOEKT, U OTEYECTBEHHBIA HE(PTETA30BBIN
CEPBUC PA3BUBAINCH KAK KAYECTBEHHO, TAK U
KOJIMYECTBEHHO. Y )KyPHAJIA YBEJIMYUBAINCh
06'BEM M TUPAK, MHOKHJICSA ABTOPCKUI

formed for the emergence of a specialized publication.
The Coiled Tubing Times Journal was created in 2002
by the founder of the FID Group, Leanid Mikhailavich
Hruzdzilovich. At the beginning of the journey, the
intellectual core of the publication was made up of
the designers and engineers of the FID Group, at that
time the most competent expert community in Russia
and the CIS in terms of the stated range of issues. A
professional journalistic editorial office was created,
and soon Coiled Tubing Time became a full-fledged
industry quarterly. In 2007, L.M. Hruzdzilovich and the
Editorial Board developed the concept and sustainable
heading of the journal. The brand quickly became well-
recognised and widely known to the target audience.
At a certain stage, it was necessary to expand the
scope in accordance with the logic of the development
of the domestic 0il and gas service. For the last eight
years, the publication has been published under the
title Coiled Tubing Times. Hydraulic Fracturing Times.
The journal is published quarterly and is specialized.
All these years Coiled Tubing Times has grown along

POCCHACKOE OTEENHSAE AOCHMBAILNS CELUMASCION NG KoATolmiy
W I T B DrBoTass {ICoTA - Focors)

RAussian Chaper of the nfervention
arvil Codled Tubdng Assodation {KoTA- Russal L -

| NE RV EN T O N

2019

o ST RingS M A RO MANAHAE 0 POLoHA,
CUBEELRO W MPOBAEMET HEPTErABBOMD Cepmcan

Best periodical in Russia, highlighting the problems
of ol and gas servica
MEHO-TIEARIRLECKIE XY
aBpenes wosrsolfiiza, Bpeses TP Ts
Scienitfic and Practical Codled flibing
Times fovernal
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IOBUJIEN

4AKTHB, POC/IA HIUPOTA PACIPOCTPAHEHUS,
TIOSIBJISITIOCH BCE OOJIBITIE HOBBIX TEM. A B
HE(MTEra30BOM KOMILIEKCE 3a5IBIISLIIN O CEOE HOBBIE
IPOU3BOAUTEIN OOOPYAOBAHUS, OPIAHU3OBBIBAIUCH
OTEYECTBEHHBIE KOMITAHUH, CLIOCOOHBIE BBITIOTHSITD
BBICOKOKAYECTBEHHBIN CEPBUC U CIOKHEMIINE
BHYTPHCKBAKMHHBIE ONIEPAITIH, POCJIA POJIb MECTHBIX
CEPBUCHBIX OPraHU3ALUI... POCT KOTMYeCcTBa
KOJITIOOMHT'OBBIX YCTAHOBOK B POCCUU B 3TH rOfjbI

II€JI 3HAYUTEIBHO OBICTPEE, YEM B CPEAHEM IO MUDY,

4 YHCJI0 IPOU3BOAUMBIX C X IIOMOIIBIO PA60T
YBEIUYMIOCHh MHOTOKPATHO. [IpHYeM 3TO yBEIMUEHUE
CONPOBOXK/AJIOCH YCJIOKHEHHUEM OIEPAI UL TOMHUMO
MIPOCTBIX IPOMBIBOK BCE OOJIEE OMYISAPHBIMH HBIHE
CTAHOBSTCS CIOKHBIE T€O(PU3UUECCKUE UCCIIEOBAHUS
CKBa’KMH C IOMOIIBIO THOKOM TPYOBI, HAIIPABIEHHOE
KOJITIOOMHT'OBOE OypPEHHE HA OOMBIINX ITTyOMHAX U
ucnonab3oBanue MUKpOI' HKT ni1s1 3224 pauaibHOIO
BCKPBITUS IVIACTA, O KOTOPOM BBl CMOKETE ITOJIYUYUTh
UH(POPMAIUIO HA CTPAHUIAX HBIHENTHET'O BBIITYCKA
JKypHasa.

I'lo BEpCcHH pOCCUMICKOT'O OTAEIEHNUA ACCOITUAIINHT
CIIEITUATUCTOB I10 KOJITIOOMHTOBBIM TEXHOJIOTHUSM
Y BHYTPUCBAKUHHBIM paboTam (ICoTA-Poccus),
HAYyYHO-TIPAKTUYECKUN )KYPHAI «BpeMs KOITIOOMHTA.
Bpemsa I'PIT> gaxxasl (B 2015 1 2019 rogax) 6611
NPU3HAH JIYYIIUM IEPUOJUYECCKUM U3[JAHHUEM
B Poccun 1 CHI, OCBEIIAIONIUM TEMATHKY
He(MTEra3oBoOro CEpBUCA.

MBI IOJ1araeM, 9TO MEXK/1y HAIIMMU YCUJIUSMU T10
PAa3BUTHIO IIPOEKTA «BpeMsi KONTIOOUHI'A» U yCIIEXAMU
Texnonoruvi F'HKT B Poccun yeMaTpuBaeTCsa IpsaMo
I POIOPLIMOHANBHAS 3aBUCUMOCTD. HazieemMcs, 4To Bbl
MIPOCTUTE IOOWISIPY HEKOTOPYIO HECKPOMHOCTB...  ©
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with coiled tubing in Russia. Both our project and the
domestic oil and gas service have been developing
both qualitatively and quantitatively. The volume and
circulation of the magazine increased, the author's
asset multiplied, the breadth of distribution grew,
more and more new topics appeared. And in the oil
and gas complex, new equipment manufacturers
announced themselves, domestic companies were
organized capable of performing high-quality service
and the most complex downhole operations, the role
of local service organizations grew. The growth in
the number of coiled tubing units in Russia in these
years was much faster than the global the number of
works produced with their help has increased many
times over. Moreover, this increase was accompanied
by a complication of operations: in addition to simple
flushing, complex geophysical well surveys using
coiled tubing, directional coiled tubing drilling at great
depths, or the use of micro coiled tubing for the tasks
of radial opening of the reservoir, which you can get
information on the pages of this issue, are becoming
more and more popular.

According to the Russian branch of the Association
of Specialists in Coiled Tubing Technologies and
Downhole Operations (ICOTA-Russia), the scientific
and practical journal Coiled Tubing Times was twice
(in 2015 and 2019) recognized as the best periodical
in Russia and the CIS covering the topics of oilfield
services.

We believe that there is a directly proportional
relationship between our efforts to develop the Coiled
Tubing Times project and the success of coiled tubing
technologies in Russia. We hope that you will forgive
the hero of the day some indiscretion.. ©
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[TEPCITEKTHBDI

Jesuzom HarqmoHaIbHOTO HE(PTETA30BOrO OBLJIO C/IEJIAHO SIBHO HEJJOCTATOYHO, U TENEPD
dopyma — 2022, COCTOSIBIIETOCS COBMECTHO C HY>XHO IIOCTABUTDb IIOHATHBIE I1EJIU B IBYXJICTHEHN
Mex1yHapOJHOM BBICTABKOU «Hedreras-2022» NEPCIIEKTUBE.

B LIBK «®kcnonieHTp» B MOCKBE, 661714 OO'BSBIEHA SIHOBCKOMY BO3Pa3HJI 3aMECTUTE/Ib MUHHUCTPA
«HIrpa B TpaHC(POPpMALUIO». TeEMAaTHKA IEPBOH IIPOMBIIIEHHOCTH U
MJIEHAPHOM CECCUU ObL1a C(POPMYIUPOBAHA B cermeHTE TOProsau Poccurickon

KaK «DKOHOMMUKA, TEXHOJOTUH XU HOBBIC BBI3OBbI Heq)Te ra3oBoro Oepepanuu Muxani BaHOB,
TOK: B3 13 Poccuu Ha TpaHCHOPMATTHIO CYHUTAIOMINH, YTO B OH/IACTU
HE(PTEra30BbIX PEIHKOB». [Ipeoaranocs, MallMHOCTpoeHus UMIOPTO3aMEIICHUS HE

4TO PEYb MONJIET, KAK U B IIPOIILIOM I'OfLY, rocynapcreBom 6b1no TOJBKO 6BIIN IIOCTABICHBI

O BBI30BAX CO CTOPOHBI JICKAPOOHU3AIUH, nopae p)Ka HO 6011 ee 321241, HO ¥ JOCTUTHYTHI

«3€JICHOM» 3HEPIeTUKHU U SHEProIepexo/a. 130 n pOEKTOB Ha CyMMYy OIpeJIeJIEHHBIE YCIIEXU. B
OnHAKO COOBITHS, MPOM3OIIEAIINE HE3AI0NTO cBbilwe 18 Mn il py6 ne. CErMeHTe HEPTEra30BOro

10 (popyma, OJTHOCTBIO U3MEHHJINA ETO MAaIIMHOCTPOEHU S
MOBECTKY. B yCJIOBHAX CAHKIINN Pa3pabOTKa TrOCY/IapCTBOM OBLIIO
OTEYCCTBECHHBIX TEXHOIOI' UM ABJIACTCS YKE nojaep:;xaHo 6osee 130 IPOEKTOB HA CYMMY
BOIIPOCOM BBIKMBAHUS HE TOJIBKO TOIJIMBHO- CBbIIIE 18 MJIpJ, PYOJIEH, UTO JAJIO PE3YIBTATHI,
3HEPreTUYECKOI'O CEKTOPA, HO U IKOHOMUKH XOTS ¥ CKDOMHBIE.
B 11e7I0M. Ha BrICTaBKe M (pOpyMe ObIN OQHUM U3 CAMBIX APKUX clTUKepoB Popyma
NIPENCTABIEHBI COTHH HOBBIX MJEH B OOJIACTH CTaJ TEHEPAJIBHBIIN JUPEKTOP — MPEACEHATED
UMIIOPTO3AMENEHMA. BO MHOIMX C/Iy49asax pedb MPaBJICHHS AKIIMOHEPHOTI'O OOIIECTBA
714 HE IIPOCTO OO0 UMITIOPTO3AMEIEHNH, 4 00 «Pocreonorus» Cepreit F'opbKoB. OH IIPU3BAJI €IIE
HUMIIOPTOOIEPEKEHNH: CO3AAHUH TEXHOJIOT U, AKTUBHEE 3aHUMATbCS UMIIOPTO3AMEIICHUEM,
KOTOPBIE HE TOJIBKO 3AMEHAIOT, HO ¥ IPEBOCXOAAT HECMOTPsI Ha TO, YTO, IO OLIEHKE MUHIIPOMTOPT'Y,
UHOCTPaHHbIE 00pa31ibl. K CJI0BY, HBIHEIMTHUI ¢ 2014 rosia 1010 OTEYECTBEHHOTI'O OOOPYAOBAHUS
(pOpPyM CTAJI B IIOJTHOM MEPE HAITMOHAIbHBIM: B TOK y2710Ch HOAHATH C COPOKA MIPOLIEHTOB JJO
B OTCYTCTBHUC HHOCTPAHHBIX CITMKCPOB 1 MICCTUACCATHU.
JIEJIEraTOB BIIEPBBIE JAXKE OTIIAId HEOOXOAMMOCTD Opa 60IBIINX MECTOPOKIECHNH 3aKOHYHIIACH,
B CMHXPOHHOM II€PEBO/IC. HO C IPUXOJOM HOBBIX TEXHOJOTI'MH U3MECHHJIHUCh
TTOMOITHMK PYKOBOAUTENA AIMUHHUCTPAITA U KPUTEPHUH, COITIACHO KOTOPBIM MECTOPOXKIEHHUE
ITpesnpenTa Poccuiickoit Pepepanin AHATOINAN CUUTAETCA 60NBIUM. OTKPBIBAIOTCA XOPOIIHE
STHOBCKMM KOHCTATUPOBAJL, YTO B IOC/ICJHHC MEPCIEKTUBBI PA3PA6OTKU MECTOPOXKACHUN
TPUALATH JIeT poccuiickuii TOK cTaBuil cBOEH Bocrounoit Cubupuy, JJansHero BocToka,
3a/a4ey BCTPAMBAHUE B MEXXIYHAPOAHOE APKTUUYECKOTO MIENb(a, HO B HBIHEIIHEN
pasaenenue Tpyaa, rae Poccun 6b11a OTBEICHA 3KOHOMMYECKOM CUTYALIMU IPUOPUTET OyIET
POJIb CBIPBEBOI'O IPUAATKA: JOOBIBATDH OOJIbIIIE 1 OTJAH ITOUCKY MECTOPOXIEHUI HA CYIIIE U B
MOCTABJIATH HA 9KCIIOPT. IcX0oa4 13 CrieupUKU TPAH3UTHBIX 30HAX — HAd MEJIKOBO/bC 1 PCKAX.
MOJOOHBIX MEXAHU3MOB, COBEPIIUTD M3 MUPOBOT'O HE(PTETA30BOI'O
TEXHUYECKYIO PEBOIIOLNIO B 3pa OonbLUNX 6amanca POccHIo NCKIIOYNTD
OTPAC/IM IPAKTUYECKM HEBOBMOXKHO. - | ¥ e 00 POXAEHM " HEBO3MOKHO, OTHAKO KJIIOYEBBIM
Tenepb IPUIIIIO BPpEMS BIJIOTHYIO BOIIPOCOM CTAHOBSTCSI
3AHATHCA UMIIOPTO3AMCHICHHUEM 3aKOH4Y MnaCb' HO cvn p MXOIDIO M TEXHOJIOI'MH. KpI/ITI/I‘-ICCKI/I
OBOPYIOBAHUS, TEXHOJIOTUH U HOBbIX TEXHOJIOT A BA’KHO CO3/IAHUE IOJTHBIX
pasBuTHEM UHPPACTPYKTYPBL U3MEHUINCb U KpUTEPUM, LIENIOYEK OTEYECTBEHHOTO
K c10By, 3TH 3371a4M ObLIH COrNacHO KOTOPbIM ob6opynoBanus. Cergac HENOYKH
CHOPMYIUPOBAHEI €1IE B CTPATETUN Pa30pBaHbL
YHEPreTUYECKOIO pa3BuTus B 2003 MECTOPOXAEHNE CHNTAETCA Ha cosemanuu y Ipe3ujicHTa
roay. Ho 32 mporiesiniee BpemMst oonbwmm. Poccutickoit epepann
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A MERFHAROTHA

)

Bnapumupa Ilyruna, cocrosasieMcs 14
anpesns 2022 roga, 6bLI0 IPUHATO PEMIEHUE
c(hopMHPOBATH OOIIHE MTAKETHI 3AKA30B

H4 IIPOCKTUPOBAHUE U U3TOTOBJICHUE
HEPTErA30BOTO OOOPYAOBAHUS, 4 TAKIKE ObLIN
AKTYaJIM3UPOBAHBI CUCTEMHBIE IPOEKTHL, KOTOPLIE
HEOOXOAMMO PEATIU3OBBIBATh B KDATKOCPOYHOM
nepcnekTuse. OHU BKJIIOYAIOT OOECTIEUEHUE
KPYIVIOIOAMYHOM HABUT'ALITUU

CeBEPHOTO MOPCKOTO

OyTHU, CTPOUTENBCTBO

CeBEepHOIo MIUPOTHOI'O

X071, pa3paboTKy

MECTOPOXK/ICHUI HA IIEIb(pe

CesepHOro JIenoBUTOTO

OKeaHa. OnHaKo Ha menbde
UMIIOPTO34BUCUMOCTD

OYCHBb BCJIMKA: ITIOKA

3aJIEMCTBOBAHO JIUIIb 25%

OTCUYCCTBCHHbBIX MAIIINH

U ATPEraTOB, OCTAJIbHBIE

HESTTAL BT

TPU YETBEPTU — UMIIOPTHOE OOOPYAOBAHUE.

A B OCTAJIBHBIX CETMEHTAX OIOPA JEAETCA HA

POCCHUHICKUE, AAXKE HE HA KUTANCKUE, TEXHOJIOT UL

«Pocreonorusa» eme B 2019 rogy Havana

AKTHUBHBIE MHBECTULIUU B PA3PAOOTKY

COOCTBEHHBIX TEXHONIOTUM. A B 2020-M,

HECMOTPA HA MAHAEMHUIO, IPOJOJIKAIIA BIOXKEHU.

3aKyIJICHHBIE TOI7IA POCCUICKHE OYPOBBIE
YCTAHOBKM ITO3BOJIAIOT CETOAHA OYPUTH
YHUKAJIbHBIE CKBA’KUHBI B CAMBIX HEITIPOCTBIX
YCJIOBUAX — B TOM YHCJIE B ADKTUKE.

T'OpBbKOB IPUBEJ KOHKPETHBIE IIPUMEPDI

COOCTBEHHBIX Pa3pPa00TOK «POCreonorumny,
yaxe nnporeamnx HOMKP v roToBBIX K
CEPUNHOMY IIPOU3BOACTBY. DTO OYKCUPYEMBIE
KOCBI, JJOHHBIE T€O(PUZNIECKHE CUCTEMBI,
MOJABO/HBIE [NTYOOKOBOJHBIE AMITAPATHI 15
norpyxxenusa Ha 500 u gaxxe Ha 1000 MeTpOB,
OECIIUIOTHBIE KOMILJIEKCHI JIJIS1 T€OJIOIMYECKOM
43POPA3BEIKH, BUOPOCEHCMUYECKU KOMILIEKC...
Hosefmas poccuiickast MamuHa M3 i
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[TEPCITEKTHBDI

Pa3BEIKU MECTOPOXKAECHUN CO3jABAIACh HA
npeanpuAaTHyu B Kumpax B TBepCKoOM 061aCTH.
Ceryac OHa yoKe rOTOBA K CEPUITHOMY BBIITYCKY.
B X0O/i€ YCIENHO 3aBEPUICHHBIX UCTIBITAHUHI
HOATBEPAUIOCH, YTO M3 IPEBOCXOAUT
3aMa/JHbIE AaHAJIOTU. «MBI BIIOJIHE MOXKEM
BBITECHUTD 3TOM MAITMHOM AMEPUKAHCKHE U
(PpaHIY3CKUE», — CUUTAET [OPBKOB.

ByneTt ouyeHb BOCTpe6OBAH HE3AMEHHUMBIH
B BBICOKHX IIMPOTAX IUIAHIIET reosora. Kak
U3BECTHO, OOJIBITMHCTBO HHOCTPAHHBIX
raJI>KETOB HA XOJIOZAE OBICTPO TEPSIOT 3P,
A POCCUUCKHUI CTTIOCOOGEH PAOOTATh BOCEMb
4acoB 11pu Temueparype -30 °C.

«Kaxk 6p1cTpO neperitu oT HUOKP K
NPOU3BOACTBY? CEKPET IPOCT: PAOOTATD
B IAPTHEPCTBE, TIOTOMY YTO BHYTPEHHHE
Pa3paboTKy, Kakast Obl OOJIbIIAS KOMIAHUS HU
OblLJ14, — 3TO OYEHbB JUIMHHBIHN Ny Th. K IpuMepy,
«Pocreosiorus» LeJIbli pajg IIPOEKTOB
JI0pa6aTHIBAET COBMECTHO C KUPOBCKUM 33BOJIOM.
BaxHO ncCce10BaHNE PBIHKA, TIPABUJIBHOE
TEXHUYECKOE 33JAHUE, OOPATHASA CBA3b B PEXKUME
PEAIBHOTO BDEMEHH, 4 TAKIKE IPUKIAJHAA
HAYK4, TOTOMY YTO, €CJIA BBl IPOCTO CKOITUPYETE
o6paser], TO MAJIOBEPOATHO, UTO OH ITOJTyYUTCA
JIydIle OpUruHamna. ¥ KOHEYHO, HY>KHBI CYOCUUHN
OT IOCy1apCTBA. BCe 3TO MO3BOIUT COKPATUTD
BHEIPEHIE HOBOI pa3paboTKu ¢ 3—5 10 2—3 J1eT. A
3TO CETOAHA CYIIECTBEHHO!» — MOIEINIICA OIBITOM
T'opbKOB.

«M13 MEPOBOT'O HE(PTErA30BOTO HATAHCA
Poccuio NCKIIOUNTD HEBO3MOKHO», — 3TH CJIOBA
T'opbKOBa 3By4aT Kak akcuoMma. Jla, Poccusa —
BEJINKASA SHEPIETUYECKAA IEPKABA, 3HAUUTEIIbHAS
44CThb OIO/PKETA KOTOPOU (POPMUPYETCS
34 CYET IKCIIOPTA YITIEBOAOPOAOB. OJTHAKO
OCHOBA €€ BEJIMYM A KPOETC HE CTOJIBKO B
KOJIMYECTBE MOCTABJIAEMOTO CBIPbSA, CKOJIBKO B
UHQPACTPYKTYPE IO €ETO IPUEMKE UMIIOPTEPAMU.
Jonst Poccuy B MUPOBOM 3KCIIOPTE HEPTHU
cocrasisieT 8,4% — OfHY JBEHAJATYIO YACTh.

O61ieeBponencKas
HOTPEOHOCTHU B HEPTH —
550 MJIH T B TO. VI3 HUX

150 MJIH T «CTApPYIIKa»
Jo6eiBaet cama (Hopserus —
92 MITH T, BeTUKOOGPUTAHUS —
48 MuIH T, [lanus1, PyMbIHUSA,
WTanus U T. Ji. — OCTAJIBHOE).
Espona umnoprupyet 400
MJIH T HE(DTU B I'OJ, U3 HUX
POCCUCKOM — 108 MJIH T
(0K0J10 20%). EC/I IPUHATD
BO BHUMaHHE I'POMKHE
WHUIINATUBBI 10 ICKAPOOHU3AIUH U ITPOYE MOjie
Ha 3€JICHBIM IIBET, TO B OOO3PHUMOH NEPCIIEKTUBE
JIOJISI POCCHUHCKOM HE(PTH MOXKET O6bITh B EBpone
peAyLHpPOBaHA NN — IIPOIIE — 3aMEHEHA HA
He(Tb IPYyTUX NPpOU3BOANTENEH. TeM 601€€e 4TO
MHPOBOH PBIHOK HE(MTU PETYIHMPYEM U OCHOBHBIE
3KCHNOPTEPBI YEPHOT'O 30JI0TA NICKYCCTBEHHO

Kak bbicTpo nepentn ot
HWNOKP k nponssoacTsy?
CekpeT nNpocT: paboTaTb
B NApTHEPCTBE, MOTOMY
YTO BHYTPEHHUE

pa3paboTku, Kakas Obl
Oonbluasi KoMMNaHms
HW Oblna, 3TO OYeHb
ANVIHHBIN Ny Tb.

OI'DAaHUYHBAIOT CBOU
Ecnu MPUHATb BO 06bEMBI IOOBIYH 1O
B3MAXY JIMPHIKEPCKOM
BHIMaHVE TPOMKMNE nanouku OPEC. Tak
MHULIMATUBDbI NO YTO POCCHICKYIO
JeKa p6OH n3aumnm HEPTh, B OOILIEM-TO,
M npoye 1 MO je HETPYAHO 3aMECTUTD
Ha 3eNeHbIN LBET, B HICPCTICKTHBEC
IIOCTABKAMHU U3 IPDyTUX

TO B 0603pKMON crpa. Bonpoc B 1iene,

KOTOPAs MOXKET BBICOKO
B3JIETETH IIPU ITOAOOHON
«1epecTporKe». [OTOBbI
JIM K 9TOMY €BPONEHIIbI?

nepcrnekTMBe foNs
poccumckon HedTn
MOXeT ObITb B EBpone

pPeAyuMpoBaHa nnm CrasoM coBcemM
—rnpowje —3aMeHeHa Jpyrast UCTOPUS,
Ha He(bTb ApYrmnx ITOCKOJIbKY €ETO
npoussoauTen en. TPYIHEE JOCTABJIATD
MOTPEOUTETTIO.
ECTb IBAa OCHOBHBIX

OYTH TPAHCIOPTHUPOBKHU I'a3a: TPYOOIIPOBOA U
pocrtaska CIII 11 OC/IEAHETO HY>KHBI 3ABOAbL
10 COKMDKEHUIO, CYAA-Ta30BO3bI U

Ukt va wediTe wopanwa OPEC, cnoT, 2a nocnegane 2 roga ($/ Touna)

TCPMHHAJIBI B TIOPTAX.

Jonsa Poccun B MEPOBOM

(126.51]

110

KCITOPTE MPHUPOHOTO I'a32 — BCETO
6,2%. B 2021 ropy B EC noctynnio
n3 Poccun 155 mipg Ky6oMETPOB
raza. «CeBepHBIN ITIOTOK — 1» Ka4yaeT
59 MuIpA KYyOOMETPOB r'a3a B rof,. Jsa
cpaBHeHUS: HOpBErus mocTapiseT
10 TPyOONPOBOY HA KOHTUHEHT
128 mapg KyOOMETPOB I'a3a B IO,
Henasno EBpocoro3om 6611

NPUHAT IJIAH COKPAIIEHUA

HUCIIOIb30BAHU S IPUPOAHOTO

ra3a, IPegyCMaTPUBAIONIINT,
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3KCNOPTHOE KONbLO «FA3NPOMA» M TEPMWHANLI CNIF B EBPONE  EBPONANONMET, CMOXET
MCTOMHME: <FA3NPOMs, ENTSOG, GNIGML. JI OHA OTKA3ATHCS

[TEPCITEKTHBDI
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YTO BCE CTPAHBI B 2021 ro ay B EC nocTynuno OJHAKO ¥ TAM TOJIBKO IPUMEPHO YETBEPTD

EC noGposomsHo n3 Poccum 155 mnpg

YMEHBIIAT
HCIOJIb30BAHUE
rasa Ha 15% c Hayaja

MOIITHOCTECH TCPMHHAJIOB UMCIOT BOBMOKHOCTb
OTIIPABUTH ITOT I'a3 JAJICC 11O CYIMICCTBYIOIUM

Ky60MeTpOB rasa. ra30mpoOBOIAM, TAK YTO UH(PPACTPYKTYPA

TPE6YET 3HAYNUTEIBHBIX KATIUTAIOBJIOXKCHHUIT.

asrycra 2022 roga v O MapTa CJAECAYIOLWEro roga
O CPABHEHHIO CO CPETHUM YIIOTPEOIEHUEM 32
MNOCJIEJHUE AT JIET B AHAJIOTUYHBIA IEPUOT,
EBpokomuccus cauraert, 4To cranbl EC
CIIOCOOHBI TAKUM OOPA30M CIKOHOMUTD

45 MpJ KyOOMETPOB ra3a. [epMaHuu Npu 3ToM
MOPEIJIOKEHO COKPATHUTD UCIIOIb30BAHUE I'd32
OpUMEPHO Ha 10 MIIpJ Ky6OMETPOB. YTOOBI

HE IUTATUTb 3UMOM 32 OTOIIJIEHUE, HEMEIIKUE
MEHCHUOHEPHI CTAJIM AKTUBHO OPOHHUPOBATH TYPhI
Ha 10T: B Tynuc, Typuuio, Eruner, na Kanapckue
OCTPOBA... B TO e BpeMs HEKOTOPBIE CTPAHHIL,
Hanpumep Vcnanus u Utanust, LJOOUINUCH 11
Ce6s1 UCKITIOYEHN S M3 TVIAHA

SKOHOMUU I'd32 U HAMCPCHBI Ecnn B 3HauuTenbHom

COKPATHUTDb €I'0 UCITOJIb30BAHHC

ITo cocrosuuto Ha 2019 rog B EBpornie
JENCTBOBAJIO 28 TEPMUHAJIOB U CTPOUIJIOCH
ere 22. Eme B 2016 roty uMeBIImMecst
TEPMHHAJIBI IO3BOJIAJIM IPUHUMATD 218 MJIp/L
KyOOMETPOB I'a3a B IOl — IOYTH BJBOE OOJIBIIIE,
4JeM 3aKauuBaeTca u3 Poccun. B 2018 rozay B
MHPE COBOKYIHO IIPOMU3BOIUIOCH 380 MJIp/
KyOOMETPOB ra3a — BTpoe 0osbIle, yem Poccus
MOCTABJIET IO TPyOOIIpOoBOAaM. To eCcTb
TEPMUHAJIBI ObUIN 3ATPY>KEHBI BCETO IPUMEPHO
HA YE€TBEPTD, IOCKOJIbKY POCCUNCKUN I'a3
HUMeJI (M UMEET) IIPUOPUTET I10 LieHe. OJHAKO
TCOIIOJIUTUYCCKASA CUTYAIIUA U3MCHWJIACH, U
yoKe BeCHO¥M-2022 3arpy3Ka eBPOINEHCKUX
TEPMHHAJIOB BRIPOCIA 10 59%.

MeHee yeM Ha 15%.
Ype3BbluaiiHbIN IIJIAH OYACT
AEUCTBOBATH OJWH I'O/I,
CyHIeCTBYET JIU 1151
€BPOIIEHIIEB AJIBTEPHATUBA
poccuiickomy razy? Ha ator
BOIIPOC HET YETKOI'O OTBETA.
Bnpouem, oceHblo, Koria
BBINZIET JKYPHAJI, KOE-4TO
NposACHUTCA. Kak MUHUMYM

yacTun BocTtouyHom EBpOI'I bl BmecTo Tpy60onpoBOIoB € BOCTOKA
VH q)p acTpykTypa no TepMuHaIbI CIII' OTKPBIBAIOT OOJIEE

HTMPOKUH KPYT HOTEHITUAIBHBIX

AOCTaBke cnr Br”y6b IOCTABIIUKOB. JI0 CUX NOP OAHUM U3
TEPPUTOPUN MNMOYHTU IYIABHBIX CIIOHCOPOB 3TOT'O C/IBUT'A OBLIN
OTCYTCTBYET, TO BCe Coenunennsbie lITaTel. B iepBoit moaoBuHe
n06epe>Kbe 3a I'Ia,EI,HOﬁ 2022 ropa CIIA cTamy KPyITHEHIINM

B Mupe nocrasmukom CIII, mpu aTom
EBpOI'I bl y>XXe yCEAHO 71% nux 3KkcniopTa npuxoguTcsa Ha ECu
NnPUHUMMalOLWnMn Benmuko6puTaHuio. B nesoM skcropT

TEeEPMUNHAJIaMMN.
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B Operational
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Yucno padomarowux (CUHUM) U 3ANIAAHUPOCAHHBLX (201Y06IM)
mepmunanoe no npuemy CIII' 6 pa3nvitx cmpanax Eeponwit.
Hannwvie: Gas Infrastructure Europe, ucmounux: Statista

COCTABJISI B CpEAHEM 317 MITH KYyOOMETPOB B
CYTKH 32 OTYETHDIN IIEPHUOJ. 3aI'Dy3Ka IIMKOBBIX
MOIITHOCTEN Ha CEMU OO'BEKTAX MO SKCIOPTY
CIII' B CIIIA B cpegHeM COCTaBsAna 87% B IIEPBOU
noJsioBUHE 2022 rojia, 4To aHAJIOTUYHO CPETHEN
3arpyske B 2021 rogy.

«OkcnopT CIII' u3 CIIIA BBIPOC IIO TPEM
MIPUYHHAM: YBEJIMYECHUE IKCIIOPTHBIX MOIIHOCTEMN
CIII, nOoBBIIIEHHE MEXIYHAPOAHBIX LIEH Ha
npupogubii ra3 u CIII' 1 yBeandeHue MUPOBOI'O
CIIpoca, 0CO6€HHO B EBpone», — roBOpUTCA B
oruere EIA.

I'epmanus notpebnseT okono 100 muapg,
Ky6OMETPOB B 'O/l IPUPOJHOIO I'a3a, U3
KOTOPBIX OKOJIO 55% nocTynaeT u3 Poccuu,

4 MEHbIIIME OO'bEMBI — U3 HuiepIangoB u
Hopserun. [Tocne 24 peppaisa OPI o6baBrIA

O CTPOMUTEJILCTBE TPEX TEPMHHAJIOB 110

npuemy CIII Hemenkas perasuruKarimoOHHas
UH(PACTPYKTYpPa HOMOTHHUIACH

Planned

TO BpEMs KaK BO PpaHIIUHU U
Typuyu — 110 4eThIpe, U 06€e
CTPAaHBI INIAHUPYIOT JOOABUTH
€e1ie 1o ogHomy. tanua uMeer
TPH AEUCTBYIOINUX TEPMUHAIIA
M JJOTOHUT MICITaHUIO TTOCJIE
TOI'O, KaK Oy/1yT IIOCTPOEHBI TPH

3AIUIAHAPOBAHHBIX TEPMHHAJIA.

B HacTosamee Bpems TAKKE
IUIAHHUPYETCA YBEIIMUYEHUE
MOUIHOCTEH psijia TepMHUHAI0B CIIT
Ha KOHTHHEHTE.

2 2 Tak 9YTO HEXBATKU IIPUEMHBIX
CIII-repMuHai10B B EBpocoro3e
B . He OyzeT. Yro e KacaeTca
‘ : E IIOCTABOK CKMXKEHHOI'O I'a3d,
IE E

TO €TI0 IPUTOKY CO BCEr'O MUPA

B EBpOIy B KpaTKOCPOYHOM

IJIaHE, B OIMKANIINE MECSLIBI U
IIpEe/ICTOSIIEH 3UMOI, 6Y/1yT BEChbMa
CIIOCOOCTBOBATD BHICOKHE 1IEHBI HA
pbiHKEe EC, KOTOPBIE TOKA 3aMETHO
MIPEBOCXOAT A3UATCKHUE.

B cpenHeCcpOYHON IEPCIIEKTUBE B YCJIOBUAX
BceMHpHOTo 6yma CIIT MOXXHO OXXUAATh
CYHIECTBEHHOT'O YBEIUYEHU A KAK OO'bEMOB
IIOCTABOK, TAK U YHCJIA SKCIIOPTEPOB Ha
€BPONENCKUI PBIHOK. DTO, K ITpruMepy, Karap,
KOTOpHIH B 2024 roay BBeeT B cTpoii B CHIA
32BOJ] TIO CKIDKEHUIO I'A32, ODUEHTHPOBAHHBIA
Ha EBPOIENCKUIT PHIHOK. VT HAOHUPAOI Ui
060POTHI IPOEKT CKUKEHUS H3PAUTBCKOTO
ra3a Ha IByX 3aBO/IaX B ETUIITE C OCIEAYIOMEH
oTrpaBkoi B EC.

[TpoaoKAT Pa3BUBATHCS U MAPIIPYTHI IOCTABOK
Tpy60npoBOAHOrO rasza B EC. B 6mmkaiimue narhb
JIET HAMEPEH OO0JIEE YEM YIBOUTD TOCTABKHU I'A32 HA
€BPOMNENCKMUH PBIHOK U JIOBECTU UX KAK MUHUMYM
J10 20 MyIpA KyOOMETPOB B Iofl A3epOanijKaH.
IlepBoe CyIECTBEHHOE YBEIMUEHHE OOBEMOB
OXUJAETCA yKe B 2023 rofy: a3epOar»KaHCKHUNA

TAKKE YETBIPbM IIJIABYYUMH
CIII-TepMUHAIAMU, KAJKABIA
MOIITHOCTBIO 5 MJIPA KYyOOMETPOB 14
B rog. Yexus, He UMEIOLIAA BbIXOJA 12
K MODPIO, 3aKJIIOYHJIA KOHTPAKT C
HUJEPIAaHACKUM Iu1aBy4um CIII-
TEPMHUHAJIOM B ODMCXaBeHe. OH
JIOJIKEH BOMTH B CTPO K HbIHENTHEN
3UME U CMOXKET €KET'OJHO BbIABATh
8 MIpJI KyOOMETPOB r'a3a. Tem
CAMBIM OYZIET 3AMEHEHA IIPUMEPHO
TPETb OOBEMOB, KOTOPBIE PAHBIIIE
npuxoauiu B Yexuio u3 Poccum.

B Mcnmanuu y>xe nuMeeTcs eCTb
JENCTBYIOLUX TEPMUHAJIOB, B

10

L= L - -
]

16

Monthly U.S. liquefied natural gas (LNG) exports (Jan 2016—Jun 2022)
billion cubic feet per day

3xcnopt CNT vz CLWA (WyTocHuK: EIA)

cia’
LNG export
capacity
Calcasieu Pass
Elba lsiand
lm Freespori
: Corpis Christ
Cove Palnt
Sabine Pass
2019 2020 2021 2022
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3Kcnoprrasa s EC
JIOJKEH BHIPACTH C kcnopt CMI'uns

HBIHENTHUX 8,1 M/ CLIA BbIpocC No Tpem
KyGOMETPOB 10 12 MAPA |5 o) /811215 = 1V == =15 =
it ttaasadll >KCrOPTHBIX MOLLHOCTE

HBIHEIITHETr'o roaa o

25 WP KYGOMCTPOB CIr, noBbIWeHMe
BBIPACTYT HOCTABKH MeXAOYyHapO4HbIX LI€H Ha
raza B Mramio u3 npupogHbIv ras n CMIr v
Amiipa. Ha som yBemyeHne MMpPOBOro
PBIHKE 10 CUX IIOP 6

nmuauposaia Poccus, CI'IpOC&, OCOOEHHO B

OT KOTOPOH Utanus EBpone.

nosyuunsia B 2021
rozay 29 Mipa KyboMeTPOB rasa. B oooux

cny4dasax (Asepbaiakana U AJDKUPA) pedb UAET

O TPyOONIPOBOJHOM I'a3€, KOTOPBIH JICIIEBIIE

CIII' 1, B OTVIMYME OT HET'O, HE MOXKET OBITH
MEPEHANPABJIEH B A3HIO, €CJIN [IEHBI TAM OKAXKyTCS
BBIIIIE.

B LlenTpasibHOM EBpoIIe, B CBOIO O4epeb,
BO3PACTET IKCIIOPTEPCKAA poab Hopserun. OHa,
10 BCEU BUJIMMOCTH, yKe, 000rHaB Poccuto, crana
IJIABHBIM [TIOCTABIIUKOM TPYOOIIPOBOJHOTIO
rasa s KpynHeuuiero norpeéurens B EC —
F'epMaHNH. A B HBIHEIITHEM OKTSAOPE JOJIKHA
HA4aThCsI AKCILTyaTaIus ra3onposoaa Baltic Pipe
MOIITHOCTBIO 10 MJIpJ KyOOMETPOB B
roz. OH IPOJIOKEH OT HOPBEXKCKUX
MECTOPOXAEHUIT B CEBEPHOM MOpE Focy,u,a PCTBO
gepes JIaHuIio 1 BaITHIICKOE MOpe 6y|U.eT BCEMEPHO
B I[TonbIIy ¥ CITOCOOEH MOJIHOCTHIO «CTUMYNNPOBATb

PBIHOK, IEPEPAOOTKY M HAd HOBBIE SKCIIOPTHHIE
PBIHKH 1 KOPHUJIOPBL.

C 3TOM LIE/IBbIO TOCYAAPCTBO OYIET, KAK OOEIIal
MIPE3UJIEHT, BCEMEPHO «CTUMYJIMPOBATD IIPOEKTHI,
CBSI3AHHBIE C ITTyOOKOH NEPEPAOOTKOI ChIPbsI
U PA3BUTHEM OTEYECTBEHHBIX TEXHOJIOTUH
He(TECEPBUCA, BKJIIOYAas OCBOCHUE U
3KCIUIyaTaLUIO MECTOPOXKICHUM.

Bnagumup I1yTHH O6paaeTcs K Teme
HOJJIEPKKH POCCUMCKOTO TOK B yCIOBUAX
CAHKIMU IPAKTUYECKU ITOCTOSHHO, TIOCKOJIbKY
OTPAC/Ib — CAMBIH KPYIHBIIN IOCTABIIHUK B OIO/IKET
U Ha BHYTPEHHHUU PBIHOK (PMHAHCOBBIX PECYPCOB.
3aragHple PECTPUKLIUU IIPOTUB OTEYECTBEHHOU
He(TErasoBoy OTPACIN NOCTOIHHO HAPACTAIOT.
CIIA, Kanana, BeTMKOOPUTAHUA YKE BBEIU
HedTAHOE 3MOapro. [Ipasga, pOCCUHCKUE
IIOCTABKU B 3TH CTPAHBI OB OTHOCUTEJIBHO
HEBEJIUKU U [IOITOMY OCOOOI'O YPOHA 3TOT 3AIIPET
poccurickomy TOK He mpuHec.

OJHAKO KPYITHEHUIIINE EBPOIEUCKUE U [AKE
A3MATCKHUE HEPTETPEUAEPHI (HAIIPUMED,
HIBEHIIAPCKO-HUJEPIAH/CKas Vitol u
cuHranypckas Trafigura) crTaam oqHNUM 32 APYTUM
COKpalaTh 3aKynku HepTUu B Poccun. Poccuio
MOKHHYJIN AMEPUKAHCKAsI KOMITaHUsA ExxonMobil,
6purtaHckas BP, anrno-ronnanackas Shell. C 15
Mas BCEM EBPOINEHCKUM SHEPTOKOMITAHUSM
EBPOKOMHUCCHSA 3AIIPETUIA IPUOOPETATD
HEPTH y TOCKOMITAaHUN «POCHEDTH» U
«['a31poM HEPTD».

ITo raHHBIM MeXIyHAPpOAHOI'O

[TEPCITEKTHBDI

3aMEHUTD €1 IOCTABKU «['a311poMa». NpPOoeKTbl, CBI3aHHbIE IHEPreTUYECKOI'O areHTCTBa (MDA), B
I

17 mas 2022 roga npe3nicHT 6 =
Biagyumup IyTuH nnposel crnyookou -
COBEIIaHMUE, TOBECTKOM KoToporo | M= 815 paboTkom

CTaJ1a FOCYJJAPCTBEHHAS Cblpbs U Ppa3BUTUEM
HoAAEpKKa HePTEra30BOM oTeYeCTBEeHHbIX
oTpaciau. [IpesnenT nopy4yna -
BBICTPOMUTD B HEPTAHOM OTPACTIA TeéXHonorum
BEPTHKABHYIO IEMOUKY OT HedTecepBuCa,
JIOOBIYH IO IOTPEGUTEIISL. BKJ1lOYad OoCBoOeHune

JOIOIHUTENBHYIO HEPTH
MOJIyYUT KAK BHYTPEHHUI PBIHOK,
KOTOPOMY TENEPb 6yAET OTAAH
MIPUOPUTET, TAK U PBIHKU CTaH
A3zuu, 1151 9€r0 6yIET CTPOUTBCS TPEThS BETKA
HedTenpososa Boctounas Cubups — Tuxuit
OKeaH. IHBIMHU CJIOBAMU, ITIABHAS 11€/Ib HE(PTAHOM
OTPACIH — CPOYHAS IEPEOPUCHTAIIUSA C
MIPEUMYIIECTBEHHOI'O 3KCIIOPTA (B IIPOILIIOM
rojly 6b11a SKCIIOPTHPOBAHA IIOYTH IIOJIOBUHA
JIOOBITOM HE(TH) HA ITIOKPBITHE IOTPEOHOCTEH
BHYTPEHHETO PbIHKA. HecMOTps Ha BCe
CaHKIIMIOHHBIE IPOOJIEMBI, BBIXOJ] ECTb.
HaxoauTcst OH Ha ITyTH CO3/IAHUST HOBBIX GM3HEC-
MOJICJICH IIPY OPUEHTAIINY HA BHYTPEHHUMI

M 3KCyaTaumio
MeCTOPOXAEHNNY.

arpese a3KkCcrnopT HepTu u3 Poccuu BBIPOC
Ha 620 000 6app./cyT. u gocTur 8,1 MIIH,
4TO OIHU3KO K (PEBPATIBCKOMY YPOBHIO.
INocrasku B EC, CIIIA 1 BETMKOOPUTAHUIO
IIPU 3TOM COKPATHUINCH HA 1,2 MJIH 6app./
CYT. 3aTO O6'BEMBL, TTIOCTABJISIEMBIE B
Wnpuio u Typruio, BeIpocian Ha 730 000
u 180 000 6app./CyT. COOTBETCTBEHHO. 11
Poccus, mo oneHkam nuHAuNCKux CMU,
rnepeMecTunach ¢ 10-ro Ha 4-e MecTo 110
UMIIOPTY B CTpaHy HeTU. Poccuiickue
3KCHOPTEPHI B OCHOBHOM BBITTOJIHUIN
33JIaHUE IPE3UJIEHTA — HAIIJIX HOBBIE
PBIHKHU COBITA /I POCCUIMCKON HEPTHU U
NEPEOPUEHTUPOBAIN YACTh ITIOCTABOK C 3aI1aza Ha
BOCTOK — B CTpaHbI A3BHUATCKO-THUXOOKEAHCKOT'O
perrona. OJHAKO UMEIOMAACA HH(PPACTPYKTYPa
HE MTO3BOJISIET IEPEOPHUEHTUPOBATHCA OBICTPO.
Kromy xe, Hapamusasa oCTaBKu B Kuray,
MOKHO CTOJIKHYTBCS C PUCKOM 3aBUCUMOCTH OT
«IJIABHOT'O IIOKYIATEJIS>.

HoO BOCCTAaHOBIEHHE SKCITOPTHBIX MO3ULTAH
0601U10Ch HE 6eCIuIaTHO. [IpHUIIOCh COPOCUTH
eHbl Ha Urals 1o cpaBHEHMUIO € Brent, ckuaka }
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cocrasiseT 1o $30 B pacuere

Ha 6appesib. DTO BDEMEHHOE
pELIEHNE IO TEX MOP, TOKA

He Oy yT BBICTPOEHBI HOBBIE
LIETTOYKH MOCTABOK. BBIHYX/JEHBI
OTEYECTBEHHBIE IKCIIOPTEPHI

U EPEIUIAYUBATD 34 (ppaxT
TaHKepoB. Certyac ocTaBka 120
TBIC. T HE(PTU U3 [IpuMOpCKa

B PoTTepmam cTouT $5 MITH BMECTO IPEKHUX
$600-700 TeIC. HO BCE paBHO IOXO/IBI OT SKCITOPTA
HE@MTHU B 3TOM 'Oy U3-3a 60JIEE BBICOKUX
MHUPOBBIX LI€H CYIIECTBEHHO BbIIIE, YeM B 2021-M.

Ho Tekymue ypoBHU JOOBIYN HEPTAHASA
IIPOMBIIIEHHOCTb Poccum He
YAEPKUT, II0JIAraloT B MDA.

B Hacrosmee Bpems eBpONEHIIbI
CTAPAIOTCA 3aKYITUTHCA IO
MAaKCHMYyMY, ITOCKOJIbKY K KOHITY
rojja BCTYIIUT B CHJIY 3MOAPro
EBpocoro3a. OHO TAKKE BKJIIOYAET
U 3AIIPET HA CTPAXOBAHUE
TAHKEPHBIX ITIEPEBO3OK, YTO
OCTaBUT HEBOCTPEOOBAHHBIMHU
MOCTABKHU CBIPOI HEPTU HA

1,3 M1H 6appeneit B CyTKY,

4 TAKXKe HEPTENPOAYKTOB HA 1 MJIH.
IlepeHanpaBUTb UX B A3HIO B [IOJTHOM OObEME
oyaet cinoxHOo. C cepeinHbl ntoHs Muaus u Kurait
COKPAIIAIOT 3aKYIIKH POCCUMCKUX Oappeert:

B HAYAJIC ABI'YCTA OHU IpUOGpeTanu 1,76 MiH
Gappesnen B CyTKH IIPOTHB 2,1 MJIH B MA€ U ATIpEJIE.

HTorom, Kak nojaraioT B MDA, craHer
CHMIKEHHE TOOBIYH, KOTOPOE K KOHILY T'OJ1d
yOEPET C PBIHKA KAXK/IBIH ISTHIH POCCUMCKUI
6appenb. HeTAHUKY, KaK CIEAYET U3 IIPOTrHO3a
AT€HTCTBA, IOTEPSIOT OKOJIO 2 MJIH 6appesiei
€XEJHEBHOM JJOOBIUY, 4 €€ OOIIUI YPOBEHD
OITYCTUTCSI IPUMEPHO J10 8,8 MJIH 6appercii B
CYTKU — MUHHUMyMA € 2003 roaa.

K Hauvany 2023 roga 1o6sr4a He 1ty B Poccun
MOXET yIacTb HA 20%, 9TO CTAHET OJHUM
U3 CUJIBHEHIITNX OOBAJIOB 34 BCIO HCTOPHIO
pa3paboTKU 3aJIEKEH YEPHOTO 30J10T4,

ClIeyeT U3 MporHo3a. CornocTaBUMbIE OObEMBI
POCCHHICKAs «<HE(PTIHKA» TEPSA TUIITD ABAK/IBI
B COBPEMEHHOI UCTOPHUH: BO BpEM KPU3UCA
MaHAEMUN (MUHYC 2 MJIH OappEesieil B JICHB)

U 110 uroraM passaja CCCP (MuHycC 5,4 MiIH
6apperert B ieHb ¢ 1987 1o 1996 rop).

CniaJy 1066191 6yJIET YCUIIHNBATBCS 10 MEPE
TOTO, KaK 3M6apro EC HauHeT BCTYaTh B CUILY,
npeaynpexzaaet MDA,

CHUTYaIHIO YCYT'yOJISIET TO, YTO, TEPSIS PIHKHU
COBITA, POCCUICKHE HE(DTAHBIE KOMIIAHUU
JIMIIWJINCD €IIE U IIPOI'PECCUBHBIX TEXHOJIOI'UH.
B mapTe KpynHenmnue HHOCTPAHHbBIE

30ecb paboTtaTb.

CerogHs cbipbeBas
KOHLenums TepsieT

yrnesoaoponos U3
Poccnm cHuxaeTcs,
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B 3TUX MHOCTPaHHbIX
KOMMaHusX («bonbLuomn
yeTBepkm». — Mpum. pea.)

paboTaloT Halwu nogu.
OHW BCe paBHO npogonmxat

adKTYyaJIbHOCTb, 3KCNOpPT

cokpaweHue k 2030 rogy
OyneT 3HauYNTENbHbIM.

[NponssoacTso u
noructmka CIr -
nepBooyepenHas
3apada ansa Poccun,
NS Yero Obino Obl

LenecoobpasHo
CO30aTb HECKOJIbKO
KNacTepoB, K NpuMepy,
Ha Amane n lanbHem
BocToke.

He(TECEPBUCHBIE KOMITAHUN
(«Lrom6epske», Baker Hughes,
Weatherford u Halliburton) o6bssunu
O IIPHUOCTAHOBKE ITOCTABOK U

HOBBIX UHBECTULIMH B POCCUHCKUE
npoeKTrlL A 8 anpessa EC pacmupuil
OrpPAaHUYCHMA HA ITIOCTABKU B Poccuio
O6OPYIOBAHUS U TEXHOJIOT UM /111
JIOOBIYH U IEPEPAOOTKH HEPTHU.

«DTO OKAKET CYIIECTBEHHOE HETATUBHOE
BJIMSIHUE HA JJOOBIYY, — TUIITYT AaHATUTUKU
IMpomceasp6auka (I1CB). — HecmoTps Ha
TO YTO OYPEHUE CKBAKUH IPOU3BOJUTCS B
OCHOBHOM OT€YECTBEHHBIMH KOMITAHUAMH,
BBICOKOTEXHOJIOTHYHBIE DEMIEHUSA
OCTAIOTCS IO OOJIBIIEN YACTU
MPEPOraTUBOH HHOCTPAHHBIX
KOMITAHUWLD».

MaKCHUMaJIbHO BBICOKA UX JJOJIA B
CETMEHTE YCJIYT IO UHTEHCU(PUKAITUHN
JOOBIYH U YBEJIMYEHUIO HEPTEOTAAYN
(50%) 1 B TEXHOJIOTUAX PA3PAOOTKNA
TPY/IHOM3BIEKAEMBIX 3a112COB (60%).

KoMMEHTHPYA pEIEHNE «O0NbIION
YETBEPKI», BUIIC-TIPEMbBED
npasuTenbcTsa PO Anexcanp Hosak
OTMETHJI, YTO, HECMOTPS HA UX YXOJI, B CTPAHE
OCTAHYTCA CIIELIUATIUCTDI IIPEAIIPUATHIL. «B
3THUX HHOCTPAHHBIX KOMIIAHUAX («60JIBIION
4eTBEPKW». — [IpuM. pefl) paboTaIOT HAIIU
mogu. OHM BCE PABHO KAK MUHUMYM MPOJOJLKAT
371ECh pA0OTATh, C TOYKH 3PEHUS PAOOUUX
MECT, KOTOPBIE, KAK 5 YK€ TOBOPHJL, €CTb 3a7a494
COXPAHATDH», — NIOAYEPKHYJI BULIE-TIPEMbBED U
nO06ABUJI, YTO B HACTOSIIIEE
BpeMs JOObIYa HE(PTU
OCYHIECTBJIAETCA B IIOJITHOM
o6'beMe, HePTECEPBHUCHBIE
NPEATIPUATHA 3ATPY/KEHBL

Ho BepHeMcs Ha (pOpyM.
JUCKyCCHIO TTOAAEPIKAIT
YIPABJIAIOLINUA JUPEKTOP
VYGON Consulting
I'puroputi Beiron: «Ceroguasa
CBIpbEBAsA KOHLETIINA
TEPAET AKTYAJIbHOCTD,
3KCIIOPT YITIEBOAOPOIOB
n3 Poccnu CHUKAETCH,
cokpaieHue k 2030 roay 6yzeT
3HAYUTEIBHBIM». DKCIIEPT COITIACEH C MHEHHUEM,
YTO B 0603pHMMOM OyayiieM EBpora OTKaxKeTCs
OT TPYOOIIPOBOAHBIX ITOCTABOK YITIEBOAOPO/IOB,
nepesec 6yJIET YBETUIUBATHCA B CTOPOHY
MOPCKHX nepeBO30K CIII. DTO 1 eCTh TOYKA POCTA.
Cpeny HalpaBI€HUH IOCTABOK HAUOOJIBITYIO
JIOJIIO 3aHMUMaeT A3us (73,1%). Jonsa JIaTUHCKOI
AMEPUKH yBEJIMYMIIACH 10 13,1% 33 CY4ET UMITOPTA



B bpasuiuio u ApreuTHHyY. Oue BNOHbIM CTaHOBUTCHA I€HEPAJIbHOI'O AUPEKTOPa POA MUH3HEPro
Crpoc Ha CIII' pacrer BO KYPC Ha TEXHONOIMYeCcKm 7. Poccum Oner JKpanees ormerni,

CyBEPEHUTET, CO34aHNe

[TEPCITEKTHBDI

YTO IIOABJIACTCA HCO6XOIII/IMOCTI) B
LIEJIOM HA0OPE AKTYATU3UPOBAHHBIX

BCEM MHUDE, ITIO3TOMY Briron
MOJYCPKHYIL, YTO PA3BUBATH

MIPOU3BOACTBO U JIOTUCTUKY MONMHOU LENMOYKN B3aMMOYBA34AHHBIX OTPACJIEBBIX CTPATET UL,

CIIT — iepBoOYEpEIHAS CO6CTBeH HOro KOTOpBIE Gy T OGECIIEUNBATD 6A3Y IS

3aaa4a 1Ji1 Poccuu, s 4ero 060py NOBaHUS. passuTust orpacneit TOK.

OBLIO OBI LIEJIECOOOPA3HO «4TO6BI PENTUIICS BOIIPOC

CO3/1aTh HECKOJIBKO TEXHOJIOTUYECKOTI'O PA3BUTUS OTPACIEH

KJIACTEPOB, K IPUMEDY, Ha SIMasie u JJaibHEM TOK, mpesxie BCEro HEOOXOAUMO OOECIIEUYUTD

Bocroxke. CKMXEHHBIN I'd3 ONEPATUBHO MOKHO COHAIIPABJICHHOE PA3BUTHE CMEXKHBIX

HAMPABJIATH TYAQ, IJI€ €CTh CIIPOC M BBICOKAS LIEHA. oTpacneit. Co31aTb BHICOKOTEXHOJIOTUYHYIO

B 10 ke BpeMsa EC nouTn HaBEPHAKA OTKAKETCA OPOAYKIIHIO UL HE(PTETA30BOM, yTOJIBHOM

OT IIOCTABOK TPYyOOIIPOBOAHOTO WUJIU BJIEKTPOIHEPIEeTUYECKOM

raza u3 Poccun k 2030 rogy. A CO3,EI,aTb OTPACIIA HEBO3MOXKHO 6€3 PA3BUTOL

9TO 3HAYUT, YTO JOPOroCTOAIIAA BbICOKOTEexXHOo1orny Hyl.o OTEYECTBEHHOM MCTAJUIYPIUH,

HH(MPACTPYKTYPa OKAXKETCS PaAHO3NEKTPOHHON TPOMBIIIIJIEHHOCTH,

HEBOCTPEOOBAHHOMH, IOCTATOYHO NPOAYKLUIO ,D,{WI XUMHYECKOU OTPACIH, CTAHKOCTPOEHUS

BCIIOMHUTb CY/IbOY I'Aa30I1POBO/IA Heq)Te F&?OBOM, U B 1I€JIOM Pa3BUTUSI POCCUHCKUX

«CeBEpPHBIN IIOTOK — 2». YyronbHOU nnu CPEJICTB IIPOU3BO/ICTBA», — TIOAYEPKHYII
[Ioka cTpOUTENBCTBO 3neKTp03Hep reTnyecko l‘;] JKnanees.

3aBOJIOB I1O IIPOU3BO/ICTBY HemenoaugyHoe CJI0BO

CIIT 1 HOBBIX HE(TE- U oTpacii .l,-l SRR 6633 «IMIIOPTO34BUCUMOCTb> pe(PPEHOM

ra30IIPOBOJIOB PEATUZYETCS pPa3BUTON OTEHECTBEHHOMN 3BYYaJIO IPAKTUUECKHU B KAXK/IOU

B Poccuu napasensHo. Taxk, MeTaJINypruu, PEIIUKE TUCKYCCUH. PEasbHO 1

B KOHIIC ITPOIIJIOT'O I'oad OBbLII p a D‘M (o2 )] eKTpOH Ho[‘,’] IIPEOAOJIECTb 3AaBUCUMOCTD OT UMIIOPTA
JaH CTAPT IIPOEKTY «Cria B KOPOTKUE CPOKU? BbII C/IETaH BBIBOJ;
Cubupu — 2». [IpaBUTEIBCTBO U piehil= "”"e'_" neieuly P€anbHO, €CJIM KOMIIEKCHO PA3BUBATD
MOCTABUJIO I'PAHJUO3HYIO 325a9Y XMMHNHECKOUN oTpacsin, LEJIBINA PAJT OTPACEN, CONPSKEHHBIX

— [OCTPOUTD TPETHIO BETKY CTaHKOCTPOEHUA U ¢ TOK (3/1eKTPOHUKY, METAJITYPrHIO,

HedTENPOBOAA BocTouHAA B U'e JTIOM p a3BNTUNA CO3/JaHNEC HOBBIX MATCPUAJIOB,

Cubups — Tuxuii okeaH. Ceifuac ~ XUMHYECKYIO IPOMBIIIJIEHHOCTD, IT-

SQHBHIC)HHQH MOIITHOCTb JIBYX [POIGEAAIE b S I TS TCXHOHOI‘IZI/I...) b ,

TPY6 AoxoAUT 10 130 MIH T nponseopcTea. DTO NOTPEBYET MOJEPIKKU CO

HedTu Broa. Ilpeanaraercs CTOPOHBI IrOCyAapcTBa. Ho 1 camu

HapacTuTh €€ Ha 40—50 MJIH T, YTO MOXET B HEJIPOIOIB30BATENN HE JOJIKHBI OCTABATHCS

MEPCIIEKTUBE ITOYTH HATIOJIOBUHY 3AMECTUTD B CTOpOHE. CIYYHBIIHICA KPU3UC — ITIOBOJ

NOTEHIUAIBHO BBITAAAIONINE ITOCTABKU HEPTH HE COKPAIATh, 4 HAPAIIMBATD KAIIUTAJIbHbIE

BEC. BJIOJKEHU S, YOEK/IeH npecenateab Coseta Coo3a
YTO 1IepeBECUT — CAHKITUH WU BO3MOKHOCTD HeTEra3ompOMBIIIIEHHUKOB Poccun

ux 06X071a — ITOKA HE OYEHb SICHO. KeTaTy, IOpuri lllagppaHuk.

y cexropa CIII' eCcTb NOIHOLICHHBINA COKpalaTh PACXOAbI B HAZIEXK/IE «IIEPETEPIIETD>

MYJIBTUTUIMKATHUBHBIN 3((EKT 1711 pAa3BUTHA, TPyAHBIEC BDEMEHA — IYTh B HUKYZA. B TO ke BpeMs

B CJTy4a€ €CJIN B IIPOEKTHI «3aH/IeT> OOJIbIIAS €CTbh M XOPOIIIHE HOBOCTH — CEHYAC B OTPACTH

JIOTISI POCCHUIICKOT'O OOOPYAOBAHUSA, CYUTAIOT CJIOKHMJIUCH OJIATOIIPUATHBIC YCIIOBUSA, /1B

AHAJIUTHUKU. TYYHBIX IECATHUJIETUSA OBECIICUYUIN IOCTATOYHYIO
VYaCTHUKH JUCKYCCUH COIIIMCH HA TOM, YTO (PMHAHCOBYIO NOAYIIKY 6€30MIACHOCTH /IS

U3MEHUTHCS JJOJKHA HE TOJTBKO TAKTHUKA, HO MIPOBEACHH S HECOOXOTMMOTO MaHeBpa. 3a/ja4ua

U CTPATETUS PA3BUTHS OTPAC/IN. OYEBUTHBIM BJIIOOOM CTy4ae CTOUT HEMIPOCTAs. YCIIEIIHEIE

CTAHOBUTCS KYPC Ha TEXHOJIOTUYECKU IIPUMEPBI PEIICHHUS ITOJIOOHBIX IIPO6IIEM OBLIH,

CYBEPEHUTET, CO3/IAHHE TTOTHOH IETTIOYKHU B TOM YMCJIE U B UCTOPUH Poccuu. YaacTes iu

COBCTBEHHOTO OOOPY/I0BaHUS. B X071€ COTBOPHUTH IKOHOMUYECKOE YY/IO B CJIOKHUBIITHUXCS

JIUCKYCCUU O HEOOXOAUMOCTH MEKOTPACIIEBOIO YCTIOBUSAX, IOKAXKET BPEMSI.

TUTAHUPOBAHHUS COMO/IEPATOP CECCUU

«DKOHOMUKA, TEXHOJIOT'UU U HOBBIE BbI3OBbI AHUINTHYECKAA IPYNIIA HAYIHO-IIPAKTHIECKOTO

TOK: B3r715171 13 Poccru Ha TpaHC(HOPMAITHIO xypHana Bpems konroGuura. Bpems IPII

HE(TEra30BbIX PBIHKOB», 3AMECTHTEIb
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TEXHOJIOI'MU

VBenuueHMe 30HbI oXBaTta
cKBa)xuMHbl - MUKPOIHKT ana zapau
paagManbHOro BCKpbLITUA NJacrTa

Increasing the Well Coverage Zone -
Micro-CT Application for Radial

Jetting

A.B. TPUPAHOB, A.C. KHWIUTHH, E.H. KO3JIOB, 000 TasnpomHedTh-3anonsapse»; C.M. CUMAKOB, OO0 draznpomued s HTI»;

J.C.JIEOHTBEB, TIOMEHCKHH HHAYCTPHAJIbHBIH YHUBEPCHTET

AV.TRIFANOV, A.S. KICHIGIN, E.N. KOZLOV, Gazpromneft-Zapolyarye LLC; S.M. SIMAKOYV, Gazpromneft STC LLC;

D.S.LEONTIEV, Tyumen Industrial University

OOHUM U3 CAMBLX CIONCHBLX IMANOB 3AKAMUUBANUA CKBANCUM ABIACMNCA
BMOPUHHOE BCKPBIMLUE 1POOYKIMUBHBLX KOLLEKIMOPO8. FIMeHH0 3mom

aman mpeodyem Haudos1ee BHUMAMENLHO20 N00X00a U 8b100PA NPASUSILHOLL
MEXHON02UU KAK NPU CIPOUMENbCMBE U PeKOHCIMPYKUUU, TMAK U NPU
KanumansHOM pemorme cKeaxcu. Kax npasuo, 3azpazneniue npusabotiHoll
30HbL NPU NEPBULHOM BCKPBLMUL NPOOYKMUBHBLX KOIEKMOPOB 3aUaACH)IO
0ocmu2aen HeCKONLKUX Menpos, 4ino 0enaem npaKmusdeckis He8O3MONCHBIM
2UOPABNIUMECKIUL COBEPULCHILYIO CBA3L CKBANCUMDL C 1POOYKMUBHBIM NILACMOM,
HeCMOMPA 1A UCNOSIB30BAHUE PA3TUUHBLX COBDEMEHHBLX TNeXHOI0ULL
BMOPUHHO20 BCKPBIMUA. TeXHON02UA PAOUASIBHO20 BCKPLIMUA NIACNA — OOUH
U3 UHHOBALUUOHHBLX NOOX0008, HANPAGIEHHBLIL HA B081eUEeHUE HEeOObUIUX
3aznexceti Hegbmit, OCMAIOULUXCEL 8 CMOPOHE OM DAL, 0etiCEYoueli
paspabomsicu, 0omoeneHHvLX HUKONPOHULACMbIMU OaDbepaMLL.

One of the most difficult stages of well completion is the secondary opening of
productive layers. It is this stage that requires the most careful approach and the
choice of the right technology both during construction and reconstruction, and
during workover operations.As a rule, the contamination of the bottomhole zone
during the primary opening of productive layers reaches several meters, which
makes it almost impossible to provide bydraulically perfect connection of the well
with the reseruvoir, despite the use of various modern technologies of secondary
opening. The radial jetting technology is one of the innovative approach aimed at
involving small oil deposits that remain away from the boundaries of the current

development.

Onucanue mexHoa02uu

TexHOIOrNUsA pauanabHOIO BCKPBITUS IJIACTA HA
THKT guameTpoM oT 12 MM 10 15 MM HanlpaBJicHA HA
YBEJIUYEHNE TUPOJUHAMNYECKON CBSA3U CKBAXKHUHBI
C OTAAJIEHHBIMU TPOAYKTUBHBIMU 30HAMHU IIACTA
OYTEM CO3/IaHUS B HEM KAHAJIOB HEOOJIBIIIOTO
JUaMeTPa NIPOTAKEHHOCTDIO 10 120 M U yIJIOM
HAKJIOHA K OCH CKBA>KHUHBI 45—90 .

NuTeHcudukanus 1066191 HEPTU U Ia3a
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Technology description

The technology of radial jetting of the reservoir is
aimed at increasing the hydrodynamic connection of
the well with remote reservoir zones by creating small
diameter channels with a length of up to 120 m and an
angle of inclination 45-90 degrees.

The production intensification of oil and gas wells as a
result is achieved due to the following factors:
* increasing the drainage radius, filtration area and



JIOOBIBAIOIINX CKBAKMH B PE3Y/IBTATE JOCTUTACTCSA 34

CYET CJIEAYIOMUX (PAKTOPOB:

* YBEJIMYEHUS PAJUYCA IPEHUPOBAHUS, IUIOM AN
(PUNBTPALIUN U IPUTOKA K CKBAXKHHE;

* IPUOOIIEHUA YAAIEHHBIX 30H IIACTA, OT/ICIEHHBIX
HU3KOIIPOHHUIIAEMBIMU OAPbEPAMU, IPUOOIIECHU A
MaKpO- U MUKPOTPEIUH;

* IPEOJIOJICHUS 3ATPSI3HEHUS TPHU3A60MHON 30HBI
34 CUET JJIMHBI CO3/IaBaeMOro kaHaiaa MuH 100 m u
BOCCTAHOBJIEHUS NPOAYKTUBHOCTU CKBAKUHEI,

* JIONOJIHUTEJIBHOTO 3(P(PEKTA 32 CHET XUMHUYECKOTO

pPacTBOpEHMS KAPOOHATOB KUCIOTOW;

BBICOKOI BEPOSITHOCTU BCKPBITHS MAKCUMAJIbBHOT'O

KOJIMYECTBA HE(PTEHACHIIEHHBIX ITPOILJIACTKOB.

L7151 SKCIITyaTalTMOHHOM KOJTOHHBI @ 114,3—-139,7 MM

BO3MOXKHO Pa3MeEIeHHE OT 1 10 4 KaHAJIOB HA OJJHOM

YPOBHE, KOJIMYECTBO CAMUX YPOBHEN HE OIPAHUYEHO

(puc. 1).

BO3MOXEH Ir'MOKUIT JU3AMH Ty TEM BAPUALTHN YUCJIA
APYCOB U KOJIMYECTBA KAHAJIOB HA KAXK/JOM YPOBHE,
UX A3UMYTAIbHOMN U 3€HUTHOM HAIIPABJICHHOCTH.
TexHOJIOrus NPUMEHNMA KAK B OOCAKEHHOM, TAK U B
OTKPBITOM CTBOJIE CKBAXKUHBL

BCKpeITHE KAHATIOB B TPOJYKTUBHOM ILIACTE
MPOU3BOAUTCA ITOCPEACTBOM THPOIPO3UOHHOTO
pa3pymeHns TOPOABI KUCIOTHBIM PACTBOPOM O]
JIABJIEHHUEM, CO3/JaBAEMOI'0 ITIOTOKA CTPYH [0
1020 kr/cm?,

BBIXO/AIIEN U3 THAPOMOHUTOPHOM HACAIKH,

cryckaemo Ha mopudunuposanHorn 'HKT (puc. 2).
Ilepen CO3MaHHUEM PAANATBHOIO KAHAIA B

OPOAYKTUBHOM ILIACTE C TIOMOIIbIO HAMBIBA

HOPO/bI CHEITUATBHON HACATKOM, BHHTOBBIM

3a00MHBIM JJBUTATEJIEM U CIIEIIUAIBHOM (ppe30rt

C MUCHOJIB30BAHUEM OAMIMAKA OTKJIOHUTEIIS

MIPOU3BOAUTCS CBEPIIEHUE OTBEPCTHUS B

IKCIUIYATALMOHHOM KOJIOHHE JUAMETPOM 22 MM TaK

HAa3bIBAEMBIM THOKUM BaJIOM".

Ipu INTAHUPOBAHUU U IOAOOPE CKAXKUH IO
PACIIOJIOKEHUIO KAHAJIOB PAAUAIIBHOT'O BCKPBITUSA
IIACTA IPHUCYTCTBYET BO3MOKHOCTD BAPHUALIUH,

4 UMEHHO IIPUMEHEHHE CTAHIAPTHOI'O OAHO- U

MYJIBTU30HHOT'O BCKPBITHSA, HAIIPABJIEHHOI'O 1

MYJIBTUPACYJIEHEHHOTO, U KAK JJOTIOJIHUTEIbHAS

OIIINA — OCAERYIOmAs 3aKauKa ['PI1.

Co3faHne KaHAJIOB IPOU3BOAUTCS CIEAYIOMEN
MOCJIEJOBATENBHOCTBIO OIIEPALTULL:

1. T'mymenue cKBaXxuHbIL, nogbeM I'HO.

2. TIpopaboTKa AKCIIYATAIIMOHHI KOJIOHHBI
MEXAHUYECKUM CKPEOKOM, OIleparus
Ma6JIOHUPOBAHMUS.

3. CHYCK OTKJIOHSIONIETO OANIMAKA C
LEHTPATOPAMH U PENIEPHOIO NMATPyOKa HA
HKT B 3agaHHBIN HHTEPBAL. OTOMBKA perepa }

: Tegmm NPUMEHACTNCA KOMNAHUCLI-UCTIOIHUMENEM
RDS & Iempolasiex.

inflow to the well,

* connection of remote areas of the formation separated
by low-permeable barriers, connection of macro and
micro cracks;

» overcoming the contamination of the bottom-hole zone
and restoring the productivity of the well.

» additional effect due to chemical dissolution of
carbonates by acid.

For the casing @ 114.3—139.7 mm, it is possible to place
from 1 to 4 channels on one level, the number of levels
themselves is not limited (Figure 1).

Flexible design is possible by varying the number of tiers
and the number of channels at each level, their azimuthal
and zenith orientation. The technology is applicable in
both cased and open hole.

Creating of channels in the formation is carried out by
hydraulic and erosive destruction of the rock with an acid
solution under a jet pressure of up to 1020 kg/cm? using a
Hi-Jet nozzle run on modified micro-coiled tubing
(Figure 2).

Before creating jet channel in the productive layer, a
22 mm hole in the casing is drilled through a specially

Pucynox 1 - IIpumep pacnonodicenus Kanaioe
Figure 1 — Exmaple of radial chanels placement

Backwards Morrie

Ferwards Nazlle

Mo rie Bead

Pucynok 2 — Paboma 2uopOoMOoHUmMoOPHOIL HAcaoku
Figure 2 — Performance of Jet nozzle
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(TKJIM), opreHTAI U OTKJIOHSIOMIETO OAMIMAaKa 10 designed whipstock with a downhole motor run on
A3UMYTY. micro-CT and a special cutter with a flexible shaft
4. Cnyck rubkoro Bana Ha THKT ¢ ¢ppesoit B (Figure 3).
OTKJIOHUTEJb [IIA BBIPE3KH OKHA B O/K. KOHTpOIIb Channels are created by the following sequence of
OCYIIECTBIEHHOM BBIPE3KU. operations:
5. ®pe3epoBaHME OKHA. 1. Well killing, lifting of downhole well equipment;
6. COycK B OTKJIOHSIONIHI GANIMaK 'HOKOI'O IITAHT'd 2. Casing drift run with scrapping;

BBICOKOT'O IABJIEHUS C TUJPOMPOHUTOPHON
HACAKOU. BCKphITHE KaHAJIA.

7. Tlogbem nunanra. [IoBopoT 6ammMaka Ha HyKHBIH
A3UMYT.

8. TloBropenue onepanuii 4—8.

9. TNogpeM obopynosanus, cnyck 'HO, ocBoeHueE.

Oo0ocHo8anue 86100Pa KAHOUOAMOEB

I1pu BEIOOPE CKBAXKUH B KAYECTBE KAHIUJJATOB
JULS TIPOBEJIEHUS PA/IMAJIbBHOI'O BCKPBITUS I1ACTA
B PAMKAaX OIBITHO-IIPOMBIIIJIEHHBIX PA60T
YUYUTBIBAIINCH CJIEYIOINE KPUTEPUM:

— HU3KHH OCTAHOBOYHBIN JIEOUT;,

— HU3KHE HAKOIIEHHBIE OTOOPHBI IO CKBAXKUHAM
OKPYKEHUS;

— CpeAHAA PACYWIEHEHHOCTD I'€OJIOTMYECKOTIO
paspesa;

— HE(DTEHACHIIIECHHBIE TONIIIHUHBI;

— HEMIPOCA’KEHHOE IIJIACTOBOE IABJICHUE;

— HAJIMYHE/OTCYTCTBHE IIPEATIOIATAEMOI 30HbI
TPEIHUHOBATOCTH.

Ha OCHOBaHUH JJAHHBIX KPUTEPHUEB JIJIS IPOBEACHUSA
pPagranbHOIO BCKPBITHSA IIACTA ObLIN BBIOPAHBI IBE
CKBaKMHBI ICUCTBYIOMEro (hoH1a PUITUIIIOBCKOM
3asiexxu Openoyprckoro HI'KM
(puc. 4).

JW3arHBI MEPONIPUATHI BBIOPAHBL C y4ETOM
KOHCTPYKIIMH CKBAXXUH 1 I'€OJIOTUYECKUX PA3PE3OB
(puc. 5).

TpaeKkTOpUA 3EHUTHOI'O YIVIAd BCKPBITHIX
KaHAJIOB 6bLIA TTIOATBEPXKAEHA 3aMEPOM ITPHUOOPA
«aKCEJIEPOMETP». B Ka4eCTBE KOHTPOJIBHOI'O KAHAJIA
JUIA 3aM€ePa C UCTIONIb30BAHUEM AKCETIEPOMETPA ObLIT
BbIOpAaH KaHaJ1 Ne 7. Pe3yipTaThl paboThl IPUOOpa
[IPUBE/ICHBI HA PUC. 6.

O1eHKa 3(pPEKTUBHOCTH MEPOIPUATHI I10
TEXHOJIOTHUU PAJUAIBHOT'O BCKPBITHS I1J1ACTA HA
06'beKTaxX PUINUIIIIOBCKOI 37163k OPEHOYPICKOIO
HI'KM

ITpu 3a1TyCKE CKBAKUH ITOCJIE MEPOIIPUSITUS
Ha6JIIO[AETCS JJIUTENbHAS OTPA00TKA HAa BHP o
MIPUYHHE CUJIBHOT'O IOIVIOMICHUS IIPU PadoTax
KPC 1 mapTtuu painajabHOIO BCKPBITUSL. [10 Kk JOM
CKBA)KMHE ObLII IONY4Y€H 3(P(PEKT, KOTOPBIH COCTABUI
45% 1 300% OT OCTAHOBOYHOT'O ITIOCJIE MECSIIA
paboTel (pUC. 7, puc. 8).

OTMeUaeTCs, YTO AJIUTENBHOCTD 3(PEKTA OT
MEPOIPUATHS C YUETOM TEMIIA TTACHUS 6a30BO¥ Pucynox4 — Paiion npogedenusn OIIP mexnorozuu
JOBbIUY COXPAHSETCA BCETO HA IPOTAXKEHUN DPaouansvnozo eckpoimusn naacma
4-5 MeCSIIICB. } Figure 4 — The area of experimental radial jetting job

Pucynox 3 - Yempoiticmeo oammara-
OMKNOHUMENA

Figure 3 - Whipstock design
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Pucynox 5 - Juiaiin paouaisnozo

3. Run of whipstock with azimuth orientation.

4. Run of flexible shaft with a cutter for cutting a window
in casing.

5. Window milling.

6. Run of high pressure flexible hose through the
whipstock equipped with Hi-Jet nozzle, channel
jetting.

7. POOH the hose. Turn the shoe to the desired azimuth.

Repetition of operations 4—8.

9. Lifting of equipment, run of downhole well
equipment, well kick-off.

©

Well candidates selection

‘When selecting wells as candidates for radial jetting
within the framework of pilot works, the following criteria
were taken into account:

— low flow rate;

— low accumulated production of neighbors;

— average dissection of the geological structure;

— oil-saturated thicknesses;

— not sagged reservoir pressure;

— presence/absence of the expected fracture zone.

Based on these criteria, two wells of the Filippovskaya
deposit of the Orenburg oil and gas condensate field were
selected for radial jetting trial job (Figure 4).

The event designs were selected taking into account the
construction of wells and geological structure (Figure 5).

The trajectory of the zenith angle of the opened
channels was confirmed by the accelerometer device
measurement. Channel No. 7 was chosen as the control
channel for measuring using the accelerometer. The
results of the device are shown in Figure 6.

Evaluation of radial jetting technology at Filippovskaya
deposit of the Orenburg oil and gas condensate field

et.:npbtmuﬂ ngflcma e e . When starting wells after stimulation, there is a long-
F ;.’gure5l - Design of radial jetting term kick-off due to strong fluid absorption during the
channets workover and the radial jetting process. For each well, an }
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Pucynox 7 — Ilapamempot padbomut
CKBaICUN 6 nePaulilmecay nocje
paouanvnozo eckpoimus nracma

Figure 7 — Parameters of well operation in
the first MONTH after radial jetting

Bbtaoowt
1. OTmevaeTcst BBICOKUH TEMIT CHUXKCHU S
3aIYCKHOTI'O IEOUTA MTOCJIE MEPOIIPUATHS —
PEKOMEHAYTCS NPOBEAEHUE PA/IUAIBHOIO
BCKPBITHA IJIACTA HA OT/IEJIBHO CTOSIINX
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Pucynok 8 — Illapamempuvt pabomut
CK8AaNCUH 8 nePawulil 200 nocae PaouaibHozo
6CKPbIMUA naacma

Figure 8 — Parameters of well operation in
the first YEAR after radial jetting

effect was obtained, which amounted to 45% and 300% of
the shut-down after a month of operation (Figure 7,
Figure 8).

It is noted that the duration of the effect of the event,
taking into account the rate of decline in base production,
persists for only 4—-5 months.

CKBA’KUHAX/30HAX C HU3KOH IIJIOTHOCTBIO
CKBAKWH, YTO ITO3BOJIUT CHU3UTD
MHTEH(EPEHIINIO OT COCETHUX CKBAXKUH U
YBEJIUYHUT NPOAOJIKUTENBHOCTD A(PPEKTA.

2. Ha rexymuii MOMEHT OIIPpEJECJICHHE
MOJIOKEHUSA TPOOYPEHHBIX KAHAJIOB IO
A3UMYTAJIBHOMY PACIIPOCTPAHEHUIO
3aTPyAHEHO 110 IIPUYUHE TEXHOJIOTMYECKUX
OI'PAHUYEHHIH, PA3MEIIECHNE NTHKINHOMETPA

Conclusions
1. There is a high rate of decrease in the starting

TUPOCKONUYECKOrO ToueyHOro (MUI'T)
nPO6IEMATUYHO BBU/Y MAJIBIX JUAMETPOB
KaHAJIOB — PEKOMEH/YTCS YBETTUYEHNE
JUaMETPaA KAaHAIOB 10 50 MM, YTO TO3BOJINAT
OCYIIECTBIATD 3AITUCh UHKJIMHOMETPUH
CTAHJAPTHBIM IPUOOPOM.

3. INlomyuyeHa HU3Kas 3PPEKTUBHOCTD 1O
COOTHOIIEHUIO «3ATPATBI/IIPUPOCT AEOUTA>
— PEKOMEHIYTCA MPOBEACHUE JAHHOM
TEXHOJIOTMH HA CKBAXKUHAX, OTHECEHHBIX
Kk kareropuu TPU3 (K1 HE MeHee 0,4), uTO
MO3BOJIUAT MAKCUMHU3UPOBATH 9KOHOMHUYECKYIO
3P PEKTUBHOCTB.

4. PekOMEHIyeTCA YBEJIUYUTD KOJTUYIECTBO
CckBaXUH OITH A1 NOMy4eHU ONITUMAJIBHOI'O
JeO6UTHOIO CLIEHAPUSA IIPU MTOJBEAECHUN UTOT'OB
PE3YABTATUBHOCTHU TEXHOJIIOTUH.  ©
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production rate after the event — it is recommended to
conduct a radial jetting at free-standing wells /zones
with low well density that would reduce the intensity
from neighboring wells and increase the duration of
the effect.

. At the moment, determining the position of

drilled channels by azimuthal angle is difficult

due to technological limitations, the placement

of a gyroscopic point inclinometer is problematic

due to the small diameters of the channels — it is
recommended to increase diameter of the channels to
50 mm that would allow recording inclinometry with a
standard device.

Low efficiency was obtained in the ratio of "costs /
production increase" — it is recommended to carry out
this technology on wells classified as hard-to-recover
reserves, which will maximize economic efficiency. ©
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WHHOBALMWOHHOE OBOPYAOBAHHE

NE®EKTOCKOMN rMBKOIA HACOCHO-
KOMMPECCOPHOW TPYEb!

g —

OnpepneneHune peanbHOro COCTOAHNA MBOKON
HaCOCHO-KOMNPECCOPHOM TPYDbI Ha BCex atanax eé Mcnonb3oBaHus

BoisBnsembie KoHTponupyemble
aetekThI: napameTphbi:

e OTBEPCTHS, o MaMeTp,

e DaKOBUHBI, e TONLMHA CTEHKM,

® BMATUHBI, e 0BAafnbHOCTb,

e ONepeYHbIe e TEMnepartypa,
HapYHble/BHYTPEHHMe o BUbpaLms,

TPELUUHBI. e [1nKHa TpyObI.
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MpmeHeHne 3BneKaeMmon MOCTOBOU
nakep-npooKun gns BpeMeHHON Usonsaunmn
NPOAYKTUBHOIO FOPU30OHTA U BA3KOYMNPYroro
cocTaBa gis ee 6e3onacHOro nsBneyeHus
NPV NPOAOHKUTENIbHBIX PEMOHTHbIX padboTax
Ha ra30KOHAEHCATHbIX CKBAaXKNHaX

Temporary Packer Isolation of Productive

Zone for Long Lateral Gas Well Workover
Operations and Implementation of Viscoelastic
System for Safe Packer Removal

A.C. KHYUTI'HUH, I.B. HYPHEB, E.H. KO3JIOB, E.[I. IMUTPHEB, OOO TI'asnpoMHedTh-3aN0IAPbE>;

C.M. CHMAKOB, OO0 Taznpomuedts HTII»

A.S.KICHIGIN, D.V. NURIEYV, E.N. KOZLOV, E.D. DMITRIEYV, Gazpromneft-Zapolyarye LLC; S.M. SIMAKOV, Gazpromneft STC LLC

BBeaeHue

Parionsl Kparinero CeBepa sSBISIIOTCA HAauOoee
NEPCIEKTUBHOU TEPPUTOPUEN /11 OCBOCHU S
HOBBIX 34I14COB YIVIEBOJOPOAOB HA TEPPUTOPUU
Poccurickon Penepanun. HEOKOM-IOPCKHE M1ACThI
HEPTErA30KOHJEHCATHBIX MECTOPOXK/AECHUI UMEIOT
BBICOKUI IOTEHIUAJ IO JOOBIYE YITIEBOAOPOAOB 1
Pa3padaTBIBAIOTCA C IPUMEHEHUEM T'OPU3OHTAIBHBIX
CKBAXKHH C IPOTSKEHHOCTBIO CTBOIOB 6051ee 1000 M.

BCKpBITBIC TPOAYKTUBHBIC IUTACTHL B, sIB/ISIOTCS
OJHHUMH 13 HAUOOJIEE MOIIHBIX U BBIICP:KAHHBIX
ILJIACTOB B HEOKOMCKOI 4aCTH pa3pesa. I1macTol-
KOJIJIEKTOPBI COCTOAT U3 MEJIKO3EPHUCTBIX
IIECYAHUKOB U AJIEBPOJIUTOB, IIPH 3TOM 4aACTO
IIPEACTABICHbI HEPABHOMEPHDBIM IIEPECIANBAHUECM.
N3-32 HECOTHOPOAHOCTU JIUTOJIOT'UYECKOI'O CTPOECHUA
HAOMIONAETCS TAKXKE 3HAYUTEIbHASI HEOTHOPOAHOCTD
(PUIBTPALTUOHHO-EMKOCTHBIX CBOHCTB (PEC)
BCKPBITBIX KOJJIEKTOPOB.

PeMOHTHBIE PA6OTBI T'A30KOH/IEHCATHBIX CKBAKUH
HEOKOM-IOPCKOH 3aJI€KH, COIIPOBOXK/IAEMbIE
IVIYLIEHHEM COJIEBBIMU PACTBOPAMMU, 3HAYUTEJIBHO
CHM3AT HOTEHLINAJI 3AJIEKHU U3-34 YXYALICHU
(PUIBTPALUOHHO-EMKOCTHBIX CBOMCTB IPOLYKTHBHBIX
IIACTOB BCJIEACTBHE 3HAYHUTEIbHOI'O IIPOHUKHOBEHU A

BO/JBI B BBICOKOITPOHHUITAECMBIC ITPOITIACTKH KOJJICKTOPA.

B ¢cBA3M € 3THUM AKTYaJIbHOM 3aa49€H ABJIACTCS
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Introduction

Yamal region is the most promising territory for
the development of new hydrocarbon reserves
in Russian Federation. The Neokom-Jurassic
formations have a high potential for hydrocarbon
production and are explored using horizontal
wells with a wellbore length of more than 1000 m.

Productive formations BYa, , are among the
thickest and most stable formations in the
Neocomian part of the section. Reservoirs consist
of fine-grained sandstones and siltstones, and are
often represented by uneven interbedding. Due
to the heterogeneity of the lithological structure,
there is also a significant heterogeneity of the
porosity and permeability properties of the
exposed reservoirs.

Workover operations of Neocom-Yura gas
condensate wells, accompanied by killing the well,
would significantly reduce the potential of the
reservoir due to the deterioration of the porosity
due to significant water penetration into high
permeable reservoir interlayers. In these terms,
temporary isolation of the reservoir became an
important part of the operation to maintain high
gas production rates and provide safe work over
operation at the horizontal gas condensate wells.



[kyer 19G (Bos)
EKBKIHA 19G801 | Solution for temporary isolation of
liauano Bypesn. | 2 20112000 | formation — an alternative to well
ok By 118 killing
EA1-4 (10r), quneTp!
oot bt F 1200m In order to level the negative impact of killing
| B aomaTadmanomin, M BE B30-428 | fluids on reservoir properties during well
= i et e M 500 50 intervention, a technology for Coiled Tubing
| e o installing a retrievable bridge packer plug
g for temporary isolation of the formation was
3 RONOTRTANENL, MM 9 K24
proposed.
£ ity bt St The plug is designed with double-sided wedges
SRS i that provide reliable anchoring of the plug, which
D poioTatonomn, i 295/ 245 i allows it to withstand differential pressure from
= Haopt/ cthon, M 1500/ 1520 above and below. The packer element of the plug
i is made of three elements, which provides reliable
SO A SRAECESs isolation at high pressures and temperatures.
B e San The unique equalizing valve design ensures
5 e e pressure equalization before the extraction tool
E v . .
z s e ente{rs the plug profile. The bpdge plug.removal’l
LEhSe-DietSe-MSc-MOT | tool is run into the well on wireline, coiled tubing
£ QN0 TANGNOHHL, MM 220/ 178 5 or pipes. The tool is equipped with an oblique cut
% inremaa T eeomr o shoe, which allows rotation of the tool in case of a
i W o | large accumulation of cuttings.
LY Fic TR ; The tool is equipped with a specially designed
e T e ovc;rshop which I}as been tesFed and proved to be
£ - — - - reliable in capturing and retrieval of the plug.
i FRRDTETRAR, b Sl The design of the tool allows circulation over the
& LWOV FTUC TTKnsHHKT BMKM3/ - | plug using coiled tubing or a running string.
Pucynox 1 - Tunoeasn koncmpyxuus Pilot job of a recoverable bridge-plug
CKBANCUHDBL, BCKPBIEAIOUCTL installation in a gas condensate well
2A30K0OHOCHCAMHBLE 3A1eHCU
HeOKOMCKUX niacimoe Pilot job with a retrievable bridge packer }
Figure 1 — Typical well design plug were carried out during well intervention

BPEMCHHAA U30JIAITHA
TUTACTOB I COXPAHCHU A

BBICOKHX TCMIIOB L[O6bILII/I
ra3a 1 6e30MaCHOCTH npu = 1 CeofcTea BA1-4 (Mpsmep Wwankbpoabl MOPCKHE OTICEEHWA)

PEMOHTHBIX pabOTaxX : — z .
H4 TOPHU30HTAIBHBIX - :
[a30KOH/ICHCATHBIX

CKBAKMHAX. =53

Peimrenue njisa

BPEMEHHOM U30/IAIIHH
IUIACTOB — AJIFTEPHATHBA — —
VIYIIE€HUIO CKBAKUH

JJ1s1 HUBEJIMPOBAHUA e o
HETaTUBHOT'O BIIUSTHUS e, :
KUJKOCTEN IIYIICHUS HA l'i'.'-'—l—- T ey A =T
OEC m1ara Ipu pEMOHTHBIX
Pab60oTax HA rA30BBIX
U I'A30KOH/ICHCATHBIX
CKBAXKUHAX IIPEIJIOKEHA

Pucynox 2 — Pacnpeoenenue no npoHuaemocmu HeOKOMCKUX
} KonleKkmopos

Figure 2 — Permeability distribution of the Neocom:Jurassic reservoirs
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TEXHOJIOTUSI yCTAHOBKH U3BJICKAEMOM

MOCTOBOI NAKEP-MIPOOKU JIJI | :w

BPEMEHHOU U30JIALIMHU IVIACTA. .
B KOHCTPYKIIUM IPOOKU

IPE/lyCMOTPEHbI IBYCTOPOHHUE KinHbs, PUCYHOK 3 — KOoHCmPYyKyua u3enexaemor mocmoeoi naxep-

KOTOPBIE OBECTIEUNBAIOT HAJEKHOE npooxu

SIKOPEHHE IIPOGKH, 9TO MO3BOJISCT Figure 3 — Construction of a retrievable bridge packer plug

BBIJIEPKUBATD AUDHEPEHITUATIBHOE

JaBJICHUE CBEPXY U CHU3Y. [TAKEPYIOMNNI 3JIEMEHT

MPOGKU BBITIONIHEH U3 TPEX SJIEMEHTOB, UTO JIACT Taoauua 1 - IlapamempoL u3enrekaemori
HAJEKHYIO U30JIALUIO IIPH BLICOKUX JABICHUAX 1 MOCMOBOIL naxep-nPpooxu
TEeMIIepaTypax. Table 1 — Parameters of a retrievable bridge packer

VHUKAIbHASL KOHCTPYKI[US Y PABHUTEIBHOTO Dblug
KJIAIIAHA TAPAHTUPYET BBIPABHUBAHUE JIABJICHUS
TICPEA TEM, KAK MHCTPYMCHT JIJI USBJICUCHIA SAMACT Mapametp MeTtpunuyeckas cuctema | BputaHckas cuctema
B IIpO(HIIb TPOOKU. MTHCTPYMEHT 1151 U3BJICUYCHU ST
MOCTOBOM IIPOOKU CIIYCKAETCS B CKBAKMHY Ha

. ’ : LTSI/ 114,30 4,50
kaoene, THKT mnm Tpy6ax. MTHCTPYMEHT OCHAIIEH LIONM : '
OAIIMaKOM C KOCBIM CPE30OM, YTO OOECIIEYUBAECT
BPAIlICHHE HHCTPYMEHTA B CJIy4ae 6OIBIIOTO MuH1manbHbIn Bec

pai Py Yy HKT, kr /M / dyHT /by 14,10 9,47
CKOIJICHUS IIJIAMa.

WHCTPYMEHT OCHAIIEH CIEIUAJIBHO VT N e T 15 05
pa3paboTaHHBIM OBEPHIOTOM [IJ1si BO3MOMKHOCTH HKT, kr/m / dyHT/pyT ' '
34XBaT4 IO OTBETHOM YACTH, UCIIBITAHUSI KOTOPOI'O

MpoxopgHoe ceyeHue, 96 52 3800
THOATBEPAUIN HAJEKHOCTD 34XBATA IPOOKHU. MM / oM ' o

KOHCTpYKIIMSI MHCTPYMEHTA IO3BOJISIET
MPOBOAUTD LIUPKYJIALINIO HaJl TPOOKOU ITPH MMOMOIIH Yennue cpesa, TOHH / 15 63 35000
I'HKT nnu CrryCKaeMOI KOJTOHHBL. PyHT

AunddepeHumnanbHoe
OIBITHO-IIPOMBINIICHHBIC HCITBITAHU A nasneHue, MrMa / Psi B ooy
II0 YCTAHOBKC H3BJ/ICKA€CMOI'O ITAKEPA HA
Ira30KOHICHCATHOMN CKBAKHHE Xon Lok, MM / 104,78 4,13

VICTIBITAHUSA 1O YCTAHOBKE U3BJIEKAEMOM MOCTOBOU
MaKEP-NMPOOKU IPOBEJEHBI IPU PEMOHTHBIX PA00TaX
Ira30KOHICHCATHOM CKBaKUHbI Ne 1H.

VCTAaHOBKA MAKEPa NPOXOANIA B CIEAYIOMIEH
HOCJIEA0BATEIBHOCTH:
¢ CIIO a1s1 IIa6JIOHUPOBAHUSI MECTA TTIOCA/IKU [TAKEPA;
* YCTAHOBKA MAKEP-NPOOKU, n3BaekacmMor Ha THKT Bydep 3aTpy6 BMK HMK Pnn. Tnn.

3a ogny CIIO.

Bo BpeMs MaGIOHUPOBAHUSA OBLIO ITOJTy4EHO
OCJIO’KHEHHUE C 3aXOJJOM B XBOCTOBUK UMUTATOPA
Hakep-npooOKU. JaHHOE OCTIOKHEHUE CBA3AIU
C OTCYTCTBHEM CTUHIEPA U [IEPEXOJIOM U3 163,17 163,89 0 0 196,24 61,24
IKCIITYATAUOHHOM KOJIOHHBI @ 177,8X9,19
B XBOCTOBUK @ 114,3x7,37. [l ob6ecrieueHust

Tab6auua 2 — Ilnacmoeoe u u3dbimouHoe oasieHue
ckeadcunvt Ne 1H

Table 2 - Reservoir and overpressure of well No. IN

krc/cm? | krc/em? | krc/cm? | krc/cm? | krc/cm? e

3aXO/IHOCTH 6bLIA IPOBEJICHA MOAU(DUKAITUS operation of gas condensate well No. 1H.
IJIAHUPYEMOTO K CITYCKY OOOPYAOBAHMS C U3BMEHEHHUEM The packer was installed in the following
JU3ATHA HUKHETO POMUIIAL sequence:

Ilepen Ha4YaIOM PAOOT YCTBEBOE IABJIEHUE * Drift run for gauging the place of landing of the
cocrassno 160 arm. [Toce yeranosku nakepa THKT packer;
ObLJ1a NOAHATA HA TIOBEPXHOCTD C 3AMEIICHHUEM OO'bEMA « Installation of retrievable bridge plug on coiled
HKT pabouell TEXHOJIOIMIECKON KUJKOCTBIO — tubing in one trip.
YCTbeBOE AaBneHre 0 aTM. YCTAHOBKA ITAKEPA ObLIa During a drift run an issue with liner entering

30 Ne 2-3 (080-081) Cenratps/September 2022



BBIIIOJIHEHA B TOPU30HTAJIBHOU YaCTH XBOCTOBHUKA

@ 114,3x7,37 C BHYTPEHHUM JUAMETPOM 99,56 MM
BBIIIE IPOAYKTUBHOI'O FTOPU3OHTA, IIPU STOM CITYCK
ocymectsisuics yepe3 HKT @ 114,3x8,56

(@ BH. 97,18 MM). YCTAaHOBKA NAKEPA ITO3BOJINIIA
OCYIIECTBUTD JAJIbHEUIITNUE TPOAOIKUTEIBHBIE
PEMOHTHBIE pA0OTHI CHyIaMu 6puraasl TUKPC

O IEPEOOOPYAOBAHHUIO YCThS CKBAKUHBI HA
T'a30KOH/ICHCATHOW CKBAKMHE 6€3 yniecHus. O6111as
[IPOJIOJDKUTEIIBHOCTE PEMOHTA COCTaBUIA 136 CyTOK.
Bo BpeMst pEMOHTA IOJTHOCTBIO OTCYTCTBOBAJIO
MIPOSABJIEHUE I'd34 U MOIVIOIIEHUE pabouen
TEXHOJIOTUYECKOU )KHUJIKOCTH B ILJIACT. TAKUM 06pa30M,
ObLIa COXPAHEHA HAYAJIbHASA (PA30BAs IPOHULIAEMOCTD
KOJUJIEKTODPA.

H3BiaedeHue maxkep-npooxku Ha HKT

B CBA3H C IOTUCTUYECKUMU OIPAHUYCHUSIMU
MecTopoxaeHni Kparinero Cesepa TEXHOJIOIMYECKOE
JexypcTBo (pnota THKT B TeueHme BCero nepuoa
MIPOBEACHUSA PEMOHTHBIX PA6OT 9KOHOMUYECKU
HELETIECOO6PA3HO. BBIJIO MPUHATO PEMICHUE IO
OKOHYAHUM PEMOHTA IPOU3BECTU U3BJICUEHUHN TAKEP-
npo6ku Ha HKT cunamu 6purajast TuKPC nyrem
3aKa4YKHU BA3KOYIIPYIOr'O COCTABA 6€3 IPHUBJICYEHU A
CIIELIMAJIM3UPOBAHHON TEXHUKU. KOHCTPYKLIMA
WHCTPYMEHTA JI/I1 U3BJICUEHUS [IPEATIONATAET
BO3MOXKHOCTb CO3/IaHUS [IUPKYJIALINU HAJ, IPOOKOU
MIPU TOMOIY NPAMON NPOMBIBKM 1TO HKT. Takas
KOHCTPYKTHUBHA5I OCOOEHHOCTD ITO3BOJIAET PA3MECTHUTD
BSI3KOYIIPYT'UI COCTAB HAJ] IPOOKOH 6€3 NOITIONEHUH,
4 TAKXKE YACTUYHO IPOJABUTD €TO B UHTEPBAJ
XBOCTOBHUKA HUKE MAKEP-TIPOOKHU MOCJIE €€ CPBIBA.
Braromaps BeIIIEONTMCAHHON TEXHOJIOTUYECKON
Oonepanuy Ipyu U3BJICYEHUN ITAKEP-TIPOOKU
COXPAaHSJIOCh OTCYTCTBHE MOITIOMIEHNH B IUTACT U
Ia30IIPOABICHUN CKBAKHHBL

IIporpaMMHUpyeMBIN BA3ZKOYIIPYTIHH COCTAB

CoBpeMeHHbBIE 6JIOKMPYIOIIHAE COCTABBI UMEIOT

Ha CETOAHANIHUNI JIEHb ONPEJEICHHYIO 30HY /IS

COBEPILIEHCTBOBAHUS TEXHOJIOTMYECKOT O TOTEHIUAA,

4 IMEHHO:

* HEKOHTPOJIHUPYEMAS JUHAMUKA OOPA30BAHUSA CIIUTON
CTPYKTYPHI

* HHU3Kad A[IT€3MOHHAS U MEXAaHUYECKAs IIPOYHOCTh
CTPYKTYPHI

* HEOOXO/IMMOCTD JIONOJTHUTEIBHBIX O6PA60TOK
Pa3pymIaromyuMy COCTABAMUY;

e HeraTusBHOE BiausAHNE HA PEC IPOAYKTUBHBIX
ILIACTOB;

* HHU3Kas CTAOUIBHOCTD B IPHUCYTCTBUU
JIBYXBAJIEHTHBIX COJIEV KAJIbLIVS;

Pucynox4 - I'pagux pabouux
napamempoe ' HKT npu ycmanoere narxep-
npooxu, uzerexaemoii na ’THKT

Figure 4 — Chart of coiled tubing operating
parameters when installing a packer plug
retrievable on coiled tubing

was identified, associated with the absence of a
stinger and the transition from the production
string 177.8x9.19 to the liner 114.3x7.37. To ensure
the entry, bridge-plug lower profile was modified.
Wellhead pressure equal to 160 atm was
measured before run in hole (RIH). After bridge
plug setting, coiled tubing was pulled out of hole
(POOR) to the surface with the replacement of
the tubing volume with a working fluid. Measured
wellhead pressure after bridge-plug setting — O atm.
The packer was set in the horizontal part of the
liner 114.3x7.37 with an internal diameter (ID) of
99.56 mm above the productive horizon, while
running through the tubing 114.3x8.56
(ID 97.18 mm). The installation of the bridge-
plug made it possible to carry out further long-
term workover operation (including wellhead
re-equipment without well killing). The total
duration of the repair was 136 days. During
the repair, there was no gas manifestation and
absorption of the working process fluid into the
formation. Thus, the initial phase permeability of
the reservoir was preserved.

Bridge - plug recovery on tubing

Due to the logistical limitations of oil and gas
condensate field, it was not economically feasible
to keep the coiled tubing fleet on duty during
the entire period of work over operation. It was
decided to extract the bridge plug on the tubing
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TEXHOJIOI'MU

. Waanevenwe nakep-npobku Ha HKT

3aKkavKa BRAIKO-YNPYIoro cocTasa
NOCNE cpbiBa naxep-npobu

[ R R AT S RS VAL g B SRt M S ey

P RS

l'enupoﬁuue COCTABA W
waenevyeHue narep-npobim Ha HKT

COCTABA, OYMCTKA CTEONA CKBAMMHE!
NpH oCBOEHHH

Pucynox 5 — Cxema mexnorozuu
6e30nacnozo u3eneuenusn naxep-npooxu na
HKT c npumenenuem npozpamnmupyemozo
8A3K0ynpyz020 cocmaéa

Figure 5 — Scheme of technology for safe
extraction of a packer plug on tubing using
a viscoelastic system
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Cocrae nocne renecobpasosanna

Hauano aectpykumm nocne 10 cyr.

Pucynox 6 - Jecmpyxuus
6A3KOYNPY2020 2ena C meueHuem
épemenu

Figure 6 — Destruction of a viscoelastic
gel overtime

by workover crew in a safe mode by pumping

a viscoelastic composition. The design of the
extraction tool suggests the possibility of
creating circulation above the plug using pipes,
which made it possible to place the viscoelastic
composition above the plug without losses, and
partially push it into the liner interval below the
packer plug after it was unset. That allowed to
keep well silent during bridge-plug unsetting
with an absence of losses into the reservoir.

Programmable viscoelastic
composition

Imperfection of modern blocking

compositions:

 uncontrolled dynamics of crosslinked structure
formation;

* low adhesive and mechanical strength of the
structure;

* the need for additional treatments with
breakers or mechanical destruction;

* negative impact on the natural permeability
of reservoirs;



* HETATUBHOE BIUSHUE HA OKPYKAIOUIYIO CPEY.

J1J151 IPOBEAEHUS UCTIBITAHUI HA HEOKOMCKHUX IIJIACTAX C
LIEIBIO BDEMEHHOT'O 6JIOKUPOBAHUSA T'a34 TIPU U3BJICYEHUU
MaKEP-MPOOKHU ObLJI UCMIBITAH MTHHOBAITUOHHBIA
BABKOYIIPYTHUU COCTAB HA OCHOBE CMECU OHOIIOIMMEPOB
CO CTAOUNNU3UPYIOIUMU JOOABKAMU. VICTIBITAHHBIN
BA3KOYIIPYTHH COCTAB OOMAAAET BBICOKOM aAT€3MOHHON
U MEXAHHUYECKON MPOYHOCTBIO B )KECTKUX IJIACTOBBIX
YCJIOBUAX (T171ACTOBOE faBaeHue 200 aTM, I1acToBaAs
Temneparypa 63 °C). PacyeTHas ioTHOCTD (1,16 r/cm?)
COCTaBa JOCTUTHYTA IIYTEM PACTBOPEHUS XJIOPH/IA
KaJIBLUSL, TIPU 3TOM COCTAB MIPOAEMOHCTPUPOBAJI IIOJIHYIO
COBMECTHUMOCTB C IByXBAJIEHTHBIMHA MOHAMHU KaJIBITUSL.
PerynupoBaHue BpEMEHHU I'eNIe00Pa30BAHUS U IECTPYKLINHU
0o/ CITO 651710 AOCTUTHYTO HA CTAAHUH TA60PATOPHOTO
TECTUPOBAHUSA 34 CYET BADBUPOBAHUA KOHIIEHTPALINHA
KOMIIOHEHTHOI'O COCTAB.

1o pe3ynbTaTy UCOBITAHUI BA3KOYIIPYTOTI'O COCTABA HA
HEOKOMCKHUX I1acTax 1pu CI1O nakepyromero ycCrpoucTsa
OBLIO 326JIOKMPOBAHO I'a30IPOSIBIICHUE U UCKIIOYEHO
HOIVIOIIEHUE B IIJIACT TEXHOJIOTUUECKUX JKUJKOCTEH, UTO
06€eCrednIo 6€30ITACHOE U3BJICUEHUE MTAKEP-TIPOOKHU
crtamu 6purasl TuKPC 6€3 HEraTUBHOI'O BIWSIHUS HA
OEC nracra.

IIpaKkTHIECKAsI 3HATYHMOCTH PAOOTHI

Pa6oTHI HA rAa30KOHICHCATHOM CKBAKHHE 6€3
IJIYHIEHHUA 32 CYET YCTAHOBKH ITAKEP-TIPOOKH BBIIIE
OPOAYKTHBHOI'O FTOPU30OHTA BBIIIOHEHBI, YCIIEIITHO
UCIBITAHO U3BJIEKAEMOE MTAKEPYIOIIEE YCTPOUCTBO JJIS
3(pPEKTUBHON U30JIALIMU NPOAYKTUBHBIX HEOKOMCKHUX
IIACTOB. BO BpeMs pEMOHTA OTCYTCTBOBAJIO NPOSIBICHUE
ra3a ¥ MOIVIOIIEHUE PA60YEH TEXHOIOTUYCCKOM JKHUJIKOCTH
B IUIACT. TAKUM O6PA30M, MOKEM C YBEPEHHOCTBIO
KOHCTAaTHUPOBATD, YTO ObLIIA COXPAHEHA HAYAJIbHAS
(pa3oBast NPOHHUIAEMOCTD KOJIJIEKTOPA. PAGOTEI IO
U3BJIEYEHHIO [TAKEP-TIPOOKHU IPOBEACHBI CuaMu THKPC
B 6E30ITACHOM PEKUME ITyTEM 3aKAYKH BA3KOYIIPYT'Or'O
cocrasa. PerynupyeMoe BpeMs CIIUBAHUS BA3KOYIIPYTOr'o
COCTAaBa [MO3BOJINJIO PA3MECTUTD BA3KUE ITAYKH B
MHTEPBAJIE XBOCTOBHUKA HIDKE ITAKEP-TIPOOKU. barogaps
KOPPEKTHO NOJOOPAHHON TEXHOJIOTUH IIPU U3BJICYCHUH
MaKEP-MPOOKU COXPAHATIOCHh OTCYTCTBHE MTOITIOMEHUT
B IJIACT U Ia30IPOSABIECHUN CKBA>KUHBL. CITOCOOHOCTD K
CaMOZECTPYKIIUH BAZKOYIIPYTOr'O COCTABA CIIOCOOCTBOBAIA
YCKOPEHHOMY MPOBEAECHUIO 3aKIIOYUTEIBHBIX PAOOT.
Bpems 3aTpadyeHHOE HA OCBOEHHE CKBA’KMHBI COCTABUJIO
48 gacos. ITo pe3ysbTaTaM IPOBEICHHON PAOOTHI C
YCTAaHOBKOM ITPOOKH, 3aKAYKOI BA3KOYIIPYTOTI'O COCTABA U
MHOCIEAYIOMUM U3BJIEYEHHUEM ITAKEP-TIPOOKU 3AITYCKHBIE
MapaMETPBI IO CKBAXKUHE MTOKA32/IM MAKCUMAJIBHO
NPUOIHKEHHBIE TTOKA3ATEIN OTHOCHUTEIBHO OXKUTAEMBIX
CYTOYHBIX JJIEOUTOB.

* low stability in the presence of divalent calcium
salts;
* negative impact on the environment.

An innovative viscoelastic composition based
on a mixture of biopolymers with stabilizing
additives was tested in order to temporarily
block gas when removing the packer plug.

The tested viscoelastic composition has high
adhesive and mechanical strength in severe
reservoir conditions (reservoir pressure 200 atm,
reservoir temperature 63 °C). The calculated
density (1.16 g/cm?) of the composition was
achieved by dissolving calcium chloride, while
the composition showed full compatibility with
divalent calcium ions. The regulation of the
time of gelation and degradation was achieved
at the stage of laboratory testing by varying the
concentrations of the component composition.

As a result of technology implementation at
oil and gas condensate field during bridge-plug
unsetting operation, the gas movement was
blocked and the absorption of technological
liquids into the formation was excluded, which
ensured the safe removal of the packer plug by
workover crew without negatively affecting the
reservoir properties.

Practical significance of the work

Long-term well work over operation was
carried out at a gas condensate well without
killing the well with the use of bridge-plug set
above the productive horizon. A retrievable
packer was successfully used to effectively
isolate productive Neocomian-Jurassic
formations. During the repair, there was no gas
manifestation and absorption of the working
process fluid into the formation. Thus, the
initial phase permeability of the reservoir was
preserved. Works on the extraction of the packer
plug were carried out without the involvement
of specialized equipment in a safe mode by
pumping a viscoelastic composition. Adjustable
crosslinking time allowed the composition to
be placed in the liner interval below the packer
plug. Due to this, when removing the packer
plug, the absence of losses into the reservoir and
gas shows of the well remained. The ability to
self-destruct the viscoelastic composition had
a positive impact on the final work, the period
of the well kick-off operation was 48 hours.
During this time, the operating mode of the well
approached the planned daily production rates
achieved.
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TEXHOJIOI'MU

Te3uncbl KoHpepeHUUN
MO KOJITKOOMHIroBbIM TEXHOJIOTUAM

N BHYTPUNCKBaAXNHHDbIM pa60TaM
SPE/'COTA 2022 (wactb 1)

SPE/ICoTA Coiled Tubing & Well
Intervention Conference 2022
Abstracts (part 1)

MexncoyrapooHasn Korgeperyia 1o KoamoOUH2068bIM MEXHOJIOLUAM U
srympuckearcurmovim pabomam SPE/ICOTA npowina 6 ByoneHoce, umam
Texac, CILA, 22-23 mapma 2022 200a. KoHgbepeHusa 1npoeo0Uncs emcezooHo,
opzanusamopamiL Kogpeperyuu mpaouiuoHHo evicmynuan Oouecmeo
uncenepos-regpmarukos (SPE) u Accoyuayiiss cCreuyuaiicimos 1no
KOJUMIOOUH208bIM MEXHOJI02UAM U BH)MPUCKBANCUNHHbIM Dadomam (ICOTA).

The Coiled Tubing & Well Intervention Conference was held in Woodlands, Texas,
USA on March 22-23, 2022. The annual event was traditionally organized by
the Society of Petroleum Engineers (SPE) and the Intervention & Coiled Titbing

Association (ICOTA).

Cexkuusa 1. TOPU30OHTAJIBHBIE
MHOI'OCTBOJIBHBIE CKBAKHHDI:
BbI3OBbI 1 PEHHIEHHU A

IIpeoxgoseHHUE MPOGIEM JOCTYHA B
MHOI'OCTBOJJIBHBIC CKBAKHHBI C IIOMOIIIBIO THOKHX
HACOCHO-KOMIIPECCOPHBIX TPYO U IPUMEHCHHE
IICPETOBBIX HHTC/VICKTYA/IBHBIX AJITOPHUTMOB
pacrpeseIieHHOIO H3MEPEHH A TEMIIEPATYP C €TI0
KAPTHPOBAHHUA ABHKEHU A (DIrona

Axmen ABAYJITAHH, Anu CCAOBAHMU, XycerH MYAFLTY, Saudi
ARAMCO; Baccum XAPPAT, TAQA Well Services

HHaTEeHCU(PUKALNA IPUTOKA B MHOT'OCTBOJIBHBIX
CKBXKHUHAX C TOMOIIBIO THOKUX HACOCHO-KOMIIPECCOPHBIX
Tpy6 ('HKT) BCcerna 6b11a CONPsskeHa CO 3HAYUTETBHBIMU
TPYAHOCTSIMH, HAUUHAS C JOCTYIIA B OOKOBOU CTBOJ,
JOXOXK/IEHU IO HY?KHOH 30HBI B TOPU3OHTAJIbBHOM CTBOJIE U
3aKAHYUBAA AACKBATHBIM Pa3MEIIEHUEM CTUMYJIMPYIOMIEH
JKHUJIKOCTH, YTOOBI OOECTIEYUTH OOPAOOTKY BCEX LIENIEBBIX
30H. B 1aHHO paboTe NPEACTABIEH MHXEHEPHBIN
MO XOJ, KOTOPBIH MO3BOJSAET OONIETYUTD JOCTYI K
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Session 1. HORIZONTAL AND
MULTILATERAL CHALLENGES
AND SOLUTIONS

Overcoming the Challenges of Coiled
Tubing Access into Multilateral Wells
and Applying Advanced Distributed
Temperature Sensing Intelligent
Algorithms to Map Fluid Movement

Ahmed ABDULGHANI, Ali Ssafwany, Husain
MUAILU, Saudi ARAMCO; Wassim KHARRAT,
Tamer ELSHERIF, TAQA Well Services

The stimulation of multilateral wells with
Coiled Tubing (CT) has always imposed
significant challenges to the oilfield.
Starting with lateral's access, extended reach
coverage, and finishing off with an adequate
stimulation fluid placement to ensure
treating all targeted zones. This paper
presents an engineering approach that
enables access to a multilateral open-hole



MHOTOCTBOJIBHBIM CKBA’KMHAM C OTKPBITBIM 3460€M U
OLIEHUTDb PAa3MELIEHHUE CTUMYIUPYIOMIEH KUJAKOCTH C
MOMOIIIBIO PACIIPEAEIEHHOTO U3MEPEHUS TEMIIEPATYP
(DTS).

Bb11 pa3zpaboTaH CHEUAIBHBIN HTHCTPYMEHT IS
BXOJZIa B OOKOBbIE CTBOJBI Yepe3 HKT. MHCTpyMeHT
ycraHasnusaeTcs Ha T'HKT ¢ 3anmacoBaHHBIM
ONTOBOJIOKOHHBIM U 3JIEKTPUYECKUM KAOETIEM,
NOACOEAUHEHHBIM K «yMHOM» KHBK, ocHameHnHori
MHOXECTBOM BHYTPHUCKBAKUHHBIX JTATYHUKOB.
OmnpeneneHue NOJIOKEHUSI OKHA B OOCAJHOM KOJIOHHE
WA HEOOCAKEHHBIX YIaCTKOB OTBETBIEHH A OOKOBBIX
CTBOJIOB OCYIIECTBIISIETCS C IOMOIIBIO TOYHOI'O U3MEPEHUS
B PEXKUME PEATIBHOI'O BDEMEHU MEPEA/A TABICHUS
HAa IBYX CKBA’KUHHBIX 3A00MHBIX JATYHNKAX JABJICHUS,
PACIIONOKEHHBIX BHYTPU U CHAPYKHU «yMHOM> KHBK.
Kpome Toro, npoxoz 6anmaka 06CagHOM KOJIOHHBI U
JOCTYI B OKHO OYZIET HEMEJIEHHO MTOATBEPIKICH ITOTEPEN
CUT'HAJIA JIOKATOPA MY(PTHI 06CaHOM KONMOHHBI (CCL) B
PEXUME PEATTBHOIO BDEMEHU. B OT/IMYME OT 3TOTO, IOCTYII
K OTBETBJIEHUIO OOKOBOI'O CTBOJIA YCTAHABIUBAETCS
Jepes HECKOIBKO JECATKOB (PYTOB IPOXOAKHU OJIArOfaps
JIAHHBIM U3MEPEHM YITIA HAKJIOHA, IIOJIyYAEMBIM B PEKMME
PEATTBHOTO BDEMEHU OT AKCENIEPOMETPA, YCTAHOBJIEHHOIO B
KHBK.

JocTyn B OCHOBHOI CTBOJI ObLI OIIPEAEIICH
WHTYWUTHUBHO ITO HEMEJIEHHOM IIOTEPE CUTHAJIA
JIOKATOpa My(PT Ha INIyONHE 6AIMaKa O6CaTHOU
KOJIOHHBL JIOKamM3a1us OKHA 6bLIa TOATBEPKACHA
HU3KHUM IIEPETAIOM BHYTPUCKBAXKUHHOI'O IABJICHUA
Ha «yMHOM» KHBK, KOTOpO€E HE OBLIO 3aMEYEHO Ha
MOBEPXHOCTU. MTHKJIMHOMETPH S, TIPOBOANMAS IPU
MOMOIIIN AKCEJIEPOMETPA, ITOKA34J1a COBIIAAEHUE ITPO(PUIIA
TOKA3aTeJIEN C IMTOKA3ATEIAMU HATIPABIEHHOI'O 6yPEHUA
KAK JIJIA OCHOBHOT'O CTBOJIA CKBAKUHBL, TAK U JIJIs1 GOKOBOTO,
06pabOTKA KOTOPHBIX ITPOIILIA YCIIEHIHO. [ToyyeHHbIE
PE3YNBTATHI PACIIPEAETIEHHOM TEMIIEPATYPOMETPUN
TO3BOJIMJIN CJIEJIATH PAJ, BEIBOAOB. [Tocie npruMeHEHNA
MEPEAOBBIX AJITOPUTMOB HHTEPIPETALUH JAHHBIX ObLIIO
OGHAPYKEHO COOOIIEHNE MEK/TY OOKOBBIMH CTBOJIAMH U
Pa3IMYHBIMUA HEOJHOPOAHOCTAMM B IUIACTE.

ITpumenenue «ymHOM>» KHBK Ha THKT 11o3Bosiniio B
peEXHUME PEATTLHOTO BDEMEHHN U3MEPATD IT4ICHUE JABJICHUS,
OIPEAENATD MECTOIOIOKEHNE MY(PT M YOI HAKJIOHA.

B pesynprare ¢ 60JIbIION JONEN YBEPEHHOCTU MOYKHO

OBLIO OATBEPAUTD 3aX0, B OOKOBBIE CTBOJIBL JJaHHAS
TEXHOJIOI'US 3AMEHSET PAHEE UCIIOIb3YEMBIE METOBL, TAK
KaK HE IMEET OTPAaHHUYCHUH, CBI3aHHBIX C KOHTPOJIEM
JIaBJIEHUS HA [IOBEPXHOCTH U HEOOXOJUMOCTBIO OTMEYATh
PA3/IMYHBIE 3AMEPEHHBIC [TTYOUHBI JIJIS1 KAXK/I0I'0 GOKOBOI'O
CTBOJIA CKBA’KMHBL 10 MTOraM poBeIEHHBIX PA0OT

OBLIIN CAEIAHBI OIIPE/CTIEHHBIE BBIBO/bL, UTO ITI03BOIHIIO
IIEPECTPOUTD TEXHOJIOI'MYECKUE ITPOLICCCHI JIJIS YTy YIICHWST
CTUMYJISILIUU IIPUTOKA B OOKOBBIX CTBOJIAX. 1711 BBIPAOOTKHU
LIEJIEBBIX PEMIEHUI C 11€J1bI0 TPOBECHM S KOMIIEKCHBIX
orepanuni ObLIN OObEAUHEHBI PA3IMYHBIE OOJIACTHU
3HAHM. Takoe O6'BEMHEHNE PA3IMYHBIX OOIACTEH,

completion and evaluates fluid placement
using the Distributed Temperature Sensing
(DTS).

The through-tubing multilateral access
tool has been designed and deployed on a
CT string, including a hybrid fiber optic and
an electric cable connected to an intelligent
Bottom-Hole Assembly (BHA) with multiple
downhole sensors. The casing windows or
open-hole junctions can be located with
a precise real-time measurement of the
differential pressure drop across the two
downhole bottom-hole pressure sensors
inside and outside the intelligent BHA.
Moreover, the casing shoe and windows
access will be immediately confirmed
with the real-time Casing Collar Locator
(CCL) signal loss. In contrast, the junction's
access can be established just after a few
tens of running footage thanks to the real-
time inclination measurement from the
accelerometer sub added to the BHA for the
first time.

The identification of access into the
mother-bore was intuitively identified
with the immediate loss of CCL signal at
a depth of the casing shoe. The window
localization was confirmed with a low drop
in the downhole differential pressure at the
intelligent bottom-hole assembly, which was
not noticed at the surface. The deviation
survey measured by the accelerometer
sub showed a matching signature with
the drilling deviation survey for both; the
mother-bore and the lateral, which were
successfully treated. Acquired DTS profile
logs showed thought-provoking outputs.
After applying the advanced interpretation
algorithms, communication between the
lateral and various heterogeneities in the
formation was detected.

The CT intelligent BHA deployment
enabled the real-time downhole
measurement of pressure drop, CCL, and
inclination, allowing a quick confirmation
of each lateral with confidence. It
supersedes the previously used techniques
by eliminating all limitations related to
pressure monitoring at the surface and
the requirement to tag different measured
depths for each lateral. Various conclusions
were driven, which allowed re-building
operational procedures to improve the
matrix stimulation treatments in offset
wells. Several domains were integrated
to create a fit-for-purpose solution for a
complex operation. Joint efforts including
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BKJIIOYASI CTPATUT'PAPUIO, THAPOJAUHAMUKY U TEXHOJIOIUU
BHYTPUCKBAKUHHBIX Pa60T, HO3BOJIUT BEIPAOOTATD
IIPOBEPEHHDBIN AJITOPUTM I €I'0 JAIbHEUIIErO HIUPOKOI'O
NPUMEHEHUS.

BiaustHHE PEOJIOTHIECKUX CBOMCTB
HA 3P PEeKTHBHOCTD IIPHMEHEHH I
BOJIOKHOCOJIE€P>KAaIIEH KHUIKOCTH JIJI51 OUHUCTKH
TOPHU3O0HTAIBHBIX CTBOJIOB CKBAKHUH

Marika MEHJEC, Cepxuo TAPCHUA, Pamagan AXME],
Xamugapesa KAPAMU, YHusepcureT Oxiaaxomsl; Mycracda HACEP,
HoHexBanuj XycerH, KarapcKui yHUBEPCHTET

Ocax/JJeHHE TBEPABIX BEMIECTB B CTBOJIE CKBAXKUHDI
SIBJISIETCSI IMIMPOKO U3BECTHOM IPOOIEMOM, C KOTOPOH
CTAJIKUBAIOTCA BO BPEMS OYPEHM S, 3aKAHUNUBAHUSA U
BHYTPUCKBAKMHHBIX OIlEpaliiil. THHOBAIIMOHHBIE
SKMJJKOCTU TTO3BOJISIOT MUHUMU3UPOBATH IPOOIEMY
Hea(PPEKTUBHOI IPOMBIBKUA CKBAKHH. CYIECTBYIOT
Pa3INYHBIE METO/IBI, OOECTIEYNBAIOTNE I(PHEKTHUBHYIO
MPOMBIBKY CKBAXKHUHBI, OTHAKO PE3YJIBTATHBHOCTD 3THUX
METOAOB CHHUIKAETCS IO MEPE YCIIOKHEHU A TEOMETPHUU
CTBOJIA CKBAKUHBL. OTHUM U3 UHHOBAIIMOHHBIX CIIOCOOOB
PEMIEHUS 3TOH MPOOBIIEMBI SIBISICTCS JOOABICHNE BOJIOKOH
B 6ypPOBOI PACTBOP, YTO MOBBIIIAET ET'O HECYITYIO
CIOCOOHOCTD 32 CYET CHUXKEHUS CKOPOCTH OCENAHUSA
TBEPJBIX YACTULL, JJaHHOE UCCIEAOBAHUE HATIPABICHO HA
OLIEHKY OYMIIAIONIEH CLIOCOOHOCTH BOTIOKHOCOAECPKAIX
JKMJJKOCTEN B TOPU30OHTAJIBHBIX CKBAKHMHAX C
HCIIOIb30BAHUEM KPYITHOMACIITAOHOT'O T'HIPABIUYECKOTO
CTEH/IA.

I'mpaBIUYeECKUN CTEH] IPEACTABIIAET COOOM
48-(yTOBBIN Y4ACTOK, UMUTHUPYIOIINH 3aTPYyOHOE
IPOCTPAHCTBO, COCTOAIINH U3 5-AI0MMOBOI'O CTBOJIA
CKBAKUHBI U 2,375-TI0MMOBOI 6y pHJIBHOIM TPYOBL B
KaK/IOM 9KCIIEPUMEHTE B KOJIBLIEBOM MPOCTPAHCTBE
0BT C(OOPMHUPOBAH CJIOH TBEPABIX BEIIECTB C
MPUMEHEHUEM IPHUPOJTHOI'O ECKA, KOTOPBIN UMEET
TAKOE YK€ PACIPEACTIEHUE YACTUL IO PA3MEPY, KAK U
TBEPJBIE BEMECTBA, OOHAPYKEHHBIE B HEPTAHBIX U
ra30BbIX CKBAKMHAX. VICIIOJIb30BAIMCh HU3KOBSI3KHE U
BBICOKOBSI3KME ITOJIMMEPHBIE CYCIIEH3UH C JOOABJIEHUEM
BOJIOKOH U 6€3 HUX. B X0O/1€ NCCIeTOBAHNUA MEHAIACDH
CKOPOCTB IIOTOKA M PEOJIOTUS JKUAKOCTH, IIPU STOM
MPOBOJWIMCD 3aMEPBI PABHOBECHOI BBICOTHI CJIOA TBEPIBIX
4aCTHULL. BpICOTA CIOSI U3MEPAIACH, HAUMHAA C CAMOTO
HU3KOI'O PACX0/1a XKUAKOCTH. 3ATEM PACXO/ KUAKOCTH
YBEJIMUMUBAJICA IIIAT 34 IIATOM JIO ITOJIHOT'O YAAJIEHUA CJIOA
TBEPIBIX YACTULL B XOz1€ NCCIE0BAHNA U3MEPAICD TAKUE
MapaMETPBI, KAK PACXO/ JKUAKOCTH U MTA/ICHUE TABJICHUS,
KOTOPBIE KOHTPOJIHUPOBAJIUCH U PETUCTPHUPOBAIUCH
C IIOMOIIIBIO CUCTEMBI COOPA JAHHBIX. YU4ACTOK TPyObI
UCIIOIb30BAJICA JIJII MOHUTOPHHI'A PEOJIOI'MH )KUJIKOCTEN
JIO 3aBEPIIEHUS UCTIBITAHUA.

Pe3ysbraThl UCCIEJOBAHUS TOKA3A1U 3(PPEKTUBHOCTD
UCIIOIb30BAHUSA BOJIOKHA IIPU ITPOMBIBKE TOPU3OHTAIBHBIX
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stratigraphy, fluids science, and well
intervention technologies could yield a
proven algorithm to be applied.

Effect of Fluid Rheology on the
Performance of Fibrous Fluid in
Horizontal Well Cleanout

Michael MENDEZ, Sergio GARCIA,
Ramadan AHMED, Hamidreza KARAMI,
University of Oklahoma; Mustafa NASSER,
Ibnelwaleed Hussein, Qatar University

The deposition of solids in the
wellbore is a widely known problem
encountered during drilling, completion,
and intervention operations. Innovative
cleanout fluids alleviate problems associated
with inefficient hole cleaning. Various
methods are known to provide efficient
cleanout; however, their effectiveness drops
as the wellbore geometry becomes more
complex. One of the innovative ways of
resolving this issue is to add fibers to the
drilling fluid and improve its lifting capacity
by reducing the settling velocity of the
solids. This study is aimed at evaluating the
cleanout performance of fibrous fluids in
horizontal wells using a large-scale flow
loop.

The flow loop has a 48-ft long annular
test section that has a 5-inch wellbore and
2.375-inch drill pipe. In each experiment,
the solids bed is initially formed in the
annulus with natural sand that has similar
particle size distribution as solids found
in oil and gas wells. Low-viscosity and
high-viscosity polymeric suspensions
were used with and without fiber. During
the investigation, flow rate and fluid
rheology were varied while measuring the
equilibrium bed height. The bed height was
measured starting at the lowest flow rate.
Then, the flow rate was increased step by
step until the bed was completely cleaned.
The measured test parameters include
flow rate and pressure loss, which were
monitored and recorded using the data
acquisition system. The pipe section was
used to monitor the rheology of the fluids
before the completion of the test.

The results demonstrated the effectiveness
of fiber in improving hole cleanout in
horizontal wellbores. When a small
amount of fiber (0.04% wt.) was added,
the cleanout performance of the high-
viscosity fluid did not show a noticeable



CTBOJIOB CKBA>KMH. [TpH J06ABJIEHUU HEOOJIBIIOTO
Konmn4ecTBa BosokHA (0,04% Maccel) 3(p(PEKTUBHOCTD
MIPOMBIBKH BBICOKOBSI3KOM XKUJIKOCTBIO HE NTOKA3a714
3aMETHBIX U3MEHEHUH, B TO BpEMS KaK 3(P(PEKTUBHOCTD
HU3KOBS3KOU )KHJJKOCTU 3HAYUTEIBHO YIYUYIIUIACE.
HecMOTps HA TO 4TO JOOABIEHHE BOJIOKHA OKA34J10
MHHUMAJIBHOE BIIMSTHUE HA PEOJIOTUYECKUE
XAPAKTEPUCTUKHU JKUIKOCTEN, BOJIOKHO YITY4IIUIO
HECYIIYIO CITOCOOHOCTD HU3KOBA3ZKOU JKUAKOCTH.

B ropu30HTAIBHON KOH(PUTYPALIUH IIPOLIECC OYUCTKU
TBEP/BIX BEIIECTB TPEOYET MOBTOPHOI'O CYCIIEHAUPOBAHUA
TBEPJOT'O OCAJIKA U TPAHCIIOPTUPOBKHU B3BEMIEHHBIX
YACTHUIL U3 OHOT'O MECTA B Ipyroe. BosiokHa 60stee
3(p(PEKTUBHBI B YIIYUIIEHUH HECYIIIEU CIIOCOOHOCTH
JKMJJKOCTEN, YEM B IOBTOPHOM CYCIIEHIUPOBAHHHY OCA/IKA.
CnenoBaTenbHO, HU3KOBA3KASA XKUAKOCTD, KOTOPAst UMEET
JIYYIIYIO CIIOCOOHOCTB K IOBTOPHOMY CYCITEHUPOBAHUIO
0CaZiKa IO CPABHEHUIO C BBICOKOBSIZKOU JKHUJIKOCTBIO,
NPOAEMOHCTPUPOBAIA 6OJIEE BBICOKYIO 3(P(PEKTUBHOCTD
MIPOMBIBKH ITPU JOOABIEHHUU OTUHAKOBOI'O KOJIMYECTBA
BOJIOKHA.

I1pu OTCYTCTBHUM BPAIEHUSA TPYO BO BPEMA PAOOT C
I'HKT cTBOJ CKBaKUHBI (OCOOEHHO T'OPU3OHTAILHBIE
Y4aCTKK) TpebyeT 3PPEKTUBHON U ONTUMHU3UPOBAHHOI
MIPOMBIBKH ITOCJIE 6ypEHUA U (PPEIEPOBAHUA.
IIpeacTaBaeHHOE MACIITAOHOE MCCIEJOBAHUE ITO3BOINIIO
MPOBECTU YHUKAJIBHBIN AHAJIN3 JTUHAMUKH IIPOMBIBKUA
TOPU3OHTAIBHBIX CKBAKHUH C UCITOJIb30BAHUEM HOBBIX
BOJIOKHOCO/ZIEPKAIINX JKUJKOCTEMN.

HOBaTOpCKI/IC TEXHOIOTI'HYCCKHE PCIICHU A /1A
CKBaKHH C OOJIBIIHM yFJIOM OTXO0JA OT BEPTHKATIH —
pacuIupAEeMBIH KOITIOOHMHT'OBOH TPAKTOP

Xycceitn CAUY/L, Jlopu JATHU, A6aynasus AHU3U, MyGapax
OXYPAUPH, Saudi ARAMCO; Duapro PPEHY, WWT International

IIposeneHUe PadOT B TOPU3OHTAIBHBIX CKBAXKUHAX
U CKBA’KMHAX C OOJIBIINM YIVIOM OTXO/1a OT BEPTHUKAIN
COMNPSZKEHO CO MHOXKECTBOM NPOOJIEM, 4 B ciaydae ¢ THKT
[VIABHOE NPENATCTBUE 3AKIIOUAETCS B JOCTHKEHUU
3aJaHHOM ry6uHel IIpu nopade THKT B cTBON
CKBaKMHBI Ha THOKYIO TPyOy NEUCTBYIOT CHJIBI TDEHMH,
4TO B KOHEYHOM CUYETE IPUBOAUT K CITUPATTBHOMY
U3ruby TPYOBI U €€ 3aCTPEBAHUIO B CTBOJIE, U 3TO
JIENAET NAJIbHENIIEE ITPOABUKEHUE HEBO3ZMOKHBIM. 34
MHOCIEAHEE JECATUIETUE ObLIN JOCTUTHYTHI YCIIEXU B
Pa3pabOTKE BEICOKOTEXHOJIOIHYHBIX KOJITIOOUMHI'OBBIX
CKBAXKUHHBIX TPAKTOPOB, OOECIIEUNBAIONTUX OOJIBIIYIO
CUITY TATH JIJISI IPEOAOIEHN CHII TPEHU. OO0PYIOBAHUE
JUIA 3aKAHYUBAHUSA CKBAKUH HAJIATAET OIPEETIEHHBIE
OTPaHUYEHHS HA PA3MEPBI CKBAJKMHHOT'O TPAKTOPAa. Takue
TPAKTOPBI JOJIKHBI OBITh CIIOCOOHBI IPOXOUTD Y€PE3
OTBEPCTUE JUAMETPOM 2 1/8 I0MMa, 4 3aTEM PACIIIUPATHCA
JIO AUAMETPA OOCATHOIM KOJIOHHBI T OTKPBITOTO
ctBOMA (10 6 1/8 morima). OmHAKO MHOTHE CKBAKUHBI
UMEIOT OOJBIINN AUAMETP CTBOJA (8 1/2 I101iMa), U }

change while that of the low-viscosity
improved significantly. Even though the
addition of fiber had minimal impact

on the rheological characteristics of the
fluids, the fiber improved the solid carrying
capacity of the low viscosity fluid. In the
horizontal configuration, the cleaning
process of solids requires resuspension of
deposited solids and transportation of the
suspended particles from one location to
another. Fiber particles are more effective
in improving the carrying capacity of the
fluids than their resuspension capability.
Hence, the low-viscosity fluid which has a
better resuspension capacity as compared
to the high-viscosity fluid exhibited better
cleanout performance when the same
amount of fiber was introduced.

In the absence of pipe rotation during
coiled tubing operations, wellbore cleanout
after drilling and milling operations require
efficient and optimized hole cleaning,
especially in horizontal wells. The presented
large-scale flow loop study provides a
unique analysis of the dynamics of hole
cleanout in horizontal wells using novel
fibrous fluids.

Pioneering Technology Solutions
for Extended Reach Wells - High
Expansion Coiled Tubing Tractor

Hussain SAIOOD, Laurie DUTHIE, Abdulaziz
ANIZI, Mubarak DHUFAIRI, Saudi ARAMCO;
Andrew FRENCH, WWT International

Well intervention in horizontal extended
reach wells (ERWs) comes with a myriad of
challenges and in the case of coiled tubing
the overarching impediment is in reaching
the target depth (TD). Frictional forces act
against the coiled tubing (CT) while being
pushed from surface, this eventually leads
to helical buckling of the tubing and early
lockup where no further progress is made.
Advances have been made over the last
decade with the development of high-tech
downhole CT tractors that deliver a strong
pulling force to overcome these frictional
forces. Restrictions in the well completion
require these tractors to collapse to 2-1/8”,
and then to expand to the cased or open
hole size of up to 6-1/8". With many wells
having a larger bore size of 8-1/2",a CT
tractor did not exist to improve the coverage
in those type of wells.

At first glance, modifying the existing }
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TEXHOJIOI'MU

KOJITIOOMHTOBBIX CKBAXKUHHBIX TPAKTOPOB AJIs1 PA6OTHI B

TAKUX YCJIOBUAX HE CYIIECTBOBAJIO.

Ha nepBbIi B3IVISA/] KAXKETCS, YTO MOKHO BBITIOJTHUTD
MOJU(PHKAITUIO CYMIECTBYIOMIETO TPAKTOPA AJIs1 CTBOIOB
JuameTpoM 6 1/8 arorimMa /it paGoThL B CTBOIAX IUAMETPOM
8 1/2 grorima myTeM IPOCTOI'O YBEIUYEHNA [AJIMHDI LIITAHI.
TeMm HE MEHEE PEATIBHOCTD OKA3bIBAETCS CJIOKHEE, U
TpebyeTCsl HPUMEHUTD PSIJy HOBATOPCKUX PEMIEHUH, YTOOBI
OOECTIEUUTD TY 2KE CHUJTY TATH, YTO U B BEPCUU TPAKTOPA AJI
auaMeTpa B 6 1/8 mroriMa. HOBOE MOKOJIEHNE CKBAKUHHBIX
KOMITAKTHBIX TPAKTOPOB C BO3MOKHOCTBIO 3HAYUTEIBHOTO
pacCHIMPEHUS UMEET YCOBEPIIEHCTBOBAHHBIE TOJIKAIOIINE
3BEHb Y HOBBIH JJU3AH 34XBATOB /1 IIPOBEJCHUA
KHUCJIOTHBIX OOPA60TOK 6€3 6ypPOBOH YCTAHOBKU U
nposeieHus ['MIC B CTBOJIAX C OOJIBIIUM YIVIOM OTXO/1d OT
BEPTUKAJI.

TpaxkTOp C BO3BMOXHOCTBIO OOJIBIIETO PACITUPEHU
ABJIAETCS BAXKHBIM HHCTPYMEHTOM, OOJIETrYaIOIIUM
nposeenue onepanuii Ha THKT B HAKJIOHHBIX U
TOPU3OHTAIBHBIX CTBOJIAX AMAMETPOM 8 1/2 nrorma.
[TpOEKTUPOBAHME, PA3PAOOTKA, UCIIBITAHUSA U TIEPBOE
MPUMEHEHUE KOITIOOMHIOBOI'O TPAKTOPA B CKBAYKUHE
ObLIY NIPOBEIEHBI B 2021 rogry. MOKHO Ha3BaTh CJIEAYIOUUE
OCHOBHBIE ITIPENMYIIECTBA, IIOJIYYEHHBIE B PE3YJIBTATE
pacmmrpenus CPepbl IPUMEHEHN TPAKTOPA:

1. JaHHBIN TPAKTOP MO3BOJIAET IIPOBOAUTD YCIIEIIHBII
AHAJIN3 TAPAMETPOB IIJIACTA U MOHUTOPHHT JOOBIYH.

B pe3ynbTaTe Mbl HOJIY4Ya€M JOIIOTHUTEIbHBIE JAHHBIE,

IIO3BOJISIIOLINE OOHOBJIATD U KAJTUOPOBATH MOJIE/Ib I1JIACTA.
2. BO3MOXXHOCTB IIPOBE/ICHUSI KUCJIOTHBIX OOPAOOTOK C

riomoubio F'HKT B CKBAXKMHAX C OTKPBITBIM CTBOJIOM

JAUAMETPOM 8 1/2 Aro¥iMa U OCYIIECTBIEHNUA AZJPECHOTIO

pa3MeEHU A KUCJOTHOT'O COCTABA, YTO IMO3BOJIAET

MIOBBICUTD IPOU3BOJUTEIBHOCTD CKBAXKUHBI U YBEJINYUTD

€€ PEHTAOEIBHOCTb.

3. O6HApYKEHUE U TOCJIEAYIONIEE OTCEYEHHE 30H
BozonpuToKa ¢ noMmosio 'HKT 6€3 Heo6X0IMMOCTH
OCYIIECTBIATh OypeHUE OOKOBOI'O CTBOJIA.

DTO HOBOE IIOKOJIEHUE TPAKTOPOB ABJIAETCS IIEPBBIM B
OTPACIN, KOTOPOE PAOOTAET B CKBAXKUHAX JUAMETPOM 8 1/2
JIOMIMA M UMEET PAOOYMI IMAIIa30H OT 8 10 10 AIOMMOB.
JloCcTHXeHHEe MAaKCHMaJIbHOI'O OXBATA HEOOCAKEHHOM
30HBI CTBOJIA ABJIAETCA 32JI0I'OM YCIIEIITHOI'O IIPOBEACHUS
KHUCJIOTHOM 06paboTKu uian I'MC B CKBa>KHMHAX C OOJIBIINM
YIJTIOM OTXO/jd OT BEPTUKAIN. DTU MHKEHEPHDBIE PEMIECHUA
JEMOHCTPHUPYIOT, KAK TBOPYECKUI 1 THHOBALIMOHHDIH
TIOIXO/1BI TTO3BOJISAIOT PACIIMPUTH HPUMEHEHHE
TEXHOJIOTUH B CKBAXKMHAX C OOJIBIINM YIVIOM OTXO/1A OT
BEPTUKAIH, OOECIIEUUBAA TEM CAMBIM 60J1€€ A(PPEKTUBHYIO
IKCILIyATALUIO I1J1ACTA.

HoBbIe METOABI OITHMHU3AIHUH IIPOIECCA TOBIH
KapoTazkHoro katens KHBK misa

Plug & Perf

JIygano Auapec HACO, Maruac Hayans 3AMBOH, Calfrac Well
Services;JJIlykac TOHbH, Maruac dcekpeas YPETA, Tecpetrol
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tractor for 6-1/8" sized holes to function in
8-1/2" sized holes could be accomplished by
simply extending the lengths of the arms.
However, the reality is a little more nuanced
with several innovations required to deliver
the same pulling force as the 6-1/8" tractor
version. This new generation of downhole
compact high expansion tractors have
improved push-links and newly designed
grippers to enable rig-less acid stimulation
and production logging in ERWs.
The high expansion tractor is
an important facilitator in CT well
interventions to tackle challenging ERWs
by increasing the coverage in 8-1/2" hole
sizes. The CT tractor design, development,
testing and first deployment was conducted
in 2021. The major advantages gained from
increasing the reach can be summarized as
follows:
1.The CT high expansion tractor enables
successful reservoir surveillance and
production monitoring, including
improved reservoir understanding
providing data to update and calibrate
reservoir models.
2.Acid stimulation in 8-1/2" open hole
wells on CT targeted fluid placement to
improve well productivity to increase
revenue per well.
3.Detecting and then shutting off water
inflow zones with CT techniques,
avoiding the need for drilling a side track.
This new generation of slim tractors is the
first in the industry to operate in wells with
a diameter of 8-1/2" and an operating range
from 8" to 10". The key metric to successful
acid stimulation or logging applications in
ERWs is the ability to achieve maximum
coverage of the openhole section. These
engineered solutions demonstrate how
creative innovations in technology design
are improving accessibility in ERWSs,
resulting in superior reservoir management
outcomes.

Novel Techniques to Optimize the
Fishing Process of WL Cable and Bha
for Plug & Perf

Luciano Andres NASO, Matias Nahuel ZAMBON,
Calfrac Well Services; Lucas GONI, Matias
Ezequiel URETA, Tecpetrol

One of the most challenging Coiled
Tubing (CT) operations is the fishing of
Wireline (WL) components. In Vaca Muerta



OnHOM 13 CaMBIX CIOXKHBIX oniepanuii ¢ THKT siBisieTcs
JIOBJIS M1 U3BJIEUEHUE M3 CKBA’KMHBI KAPOTAXKHOI'O KAOEIS.
B nnocsieiHHE rOAbl 3HAYUTEIBHO YBETUYMIIACh AKTUBHOCTD
Ha CJIAHIICBOM MECTOPOXIcHNM Baka Myapra (Heyken,
ApreHTHHa). 3AECh EKEMECIIHO IPOBOAUTCS OO
1000 ruipOpa3phIBOB IIACTA, IIPUYEM YACTO HPUXOJIUTCA
paboTaTh HA IPEJETE BO3MOXKHOCTEN, B PE3YJIBTATE YETO
BO3HUKAIOT HENPEABUICHHBIE TPOOJIEMBL

INocne nposenennsa BOCbMU cTagui ['PIT o TexHonorun
Plug & Perf 6b11 nonyuen npuxsaT KHBK Ha riry6rne
16 433 ¢yTa. [Tocsie HeCKOIBKUX MTOIMBITOK U3BJICYb KA6Eb
MOYTEM AKTUBALIUH SJIEKTPUYECKUX U MEXAHUYECKUX
pazpeAUHUTENIEN OBLIIO IPHUHATO PEMIEHUE CITYCTUTD
UHCTPYMEHT M OOPE3ATh KA6€Eb, OTHAKO HHCTPYMEHT IO
33/IaHHOMU IMIyOHHBI HE fjomIes. TAKuM 06pa3oMm, B CTBOJIE
OCTAJIOCh YETBIPE INEMEHTA OOOPYJOBAHUS: KAOETBHBIN
pe3ak, Kabenb IUHOM 5938 (PpyTOB € Ka6€IBHOM I'OJIOBKOU U
HWXKHAA 9acTb KHBK.

ITnax paboT COCTOS B TOM, YTOOBI BBIJIOBUTH
KaOEJIbHBIN PE3AK, BBITAIUTH KAOE/Ib, AKTUBUPOBAB
MEXAHUYECKUH PA3BEJUHNUTEID, 4 3aTEM BIJIOBUTH KHBK.
Han60mbImmM PUCKOM BO BCEH 3TOM ONEPaI ObLIa
NOTEPA TOPU3OHTAIBHOI'O YYACTKA CKBAYKHUHBIL, €CJIU OBI
Kabenp 060PBAJICS BO BPEMS U3BJICUCHUS (U3-34 IABJICHUS B
CKBA’KHMHE U CJIOKHDBIX YCJIOBUI).

1o 3TOM NPUYHHE ObUT PA3PA0OTAH HOBBIH
TUTAH IPOBEIEHUA JIOBUJIBHBIX PA0OT, KOTOPBIH
MPEATIONIAraJ COYETAHUE orlepanuii Ha kabese u THKT u
PESyCMATPUBAJI IPHMEHEHHNE MHHOBAITMOHHBIX METOOB
YCTAHOBKH OOOPYIOBAHUA U IIPOBEJEHM A JIOBUIIBHBIX
PpaboT. DT N3MEHEHHUA ITO3BOJIIN OITUMHU3UPOBATD
paboTy U COKPATUTD €€ TPOJOJIKUTEIBHOCTD JJO ITATU
padouux gHe ¢ ogHor CIIO kab6ens u Tpems CIIO
I'HKT. CkBakx1HA HE 6blJIA ITIOBPEK/ICHA, U PAOOTHI IIO
3aKAHYUBAHHUIO BO3OOHOBHJIUCH COIVIACHO IIJIAHY.

HoBaTOpCKHUI IOJAXO0], B IPUMEHEHHUH
THAPONECKOCTPYHHOMH nepdopanuu ajisa
BOCCTAHOBJICHH S IIPUTOKA B HEAKTHBHOM
TOPHU30HTATBHOMH HE(PTAHOM CKBA’KHHE C BBICOKHM
IMOTEHI[HAIOM JOOBIIH

Capad Ilykaraau YUIITH, Crusen X. KPEWT, Baker Hughes;
daBapn Jd:xericon YUTIIH, Canag Moxamen AJIBAYXYPH, Moxames,
AGx dnspaxman BYXAPH, Cuma JIU, ADNOC Offshore; IIpagsxakra
Junun KYJIKAPHU, Baker Hughes

B 1aHHOI CTaThE ONMCAaHA HOBASI METOAOJIOT U, KOTOPAS
MO3BOJINJIA 6E30MACHO IPOBECTU THAPOIECKOCTPYHHYIO
nepdopanuio Ha THKT ¢ 1enbio yBeIndeHus JOObIYU B
TOPU3OHTAIBHOU TIOOBIBAIOMIEI CKBAKHUHE B YCJIOBUSX
KHMCJIOM cpeibl. CKBAKMHA JaBayia TUib 10% oT
OKH/IAEMOT0 JICOUTA U3-32 ITIOBPEKACHHON KOMIIOHOBKHU
HIDKHETO 3aKAHYUBAHHUA. YTOOBI U36€KATh IPOBEICHUS
noporocrosero KPC, 6b1710 peneHo NpoBO/IUTh
neckocTpyinyio nepgopanmio Ha FTHKT B kauecTBe
6€30I1aCHON AJIBTEPHATUBBI IPOCTPEIOYHO-B3PBIBHOMN }

(Neuquen, Argentina), the shale activity has
been increasing over the recent years with
more than 1,000 hydraulic fracs per month,
pushing the operational limits to achieve
new records, bringing new unplanned
operational issues.

After eight plug and perf stages completed
in well A, a wireline BHA got stuck at
16,433 ft. After several attempts to retrieve
the cable by activating the electrical and
mechanical disconnect devices, it was
decided to use a cable cutter which did not
reach the target depth. Due to this event,
four elements were left in the well: the cable
cutter, 5,938 ft of cable with cable head, and
lower part of BHA.

The recovery plan was to fish the cutter,
pull out the wireline cable by breaking the
mechanic release device, and then fish
the BHA. The highest risk of this job was
losing the horizontal section of the well if
the cable broke during the fishing process,
due to the well pressure and complex
conditions.

For this reason, a new operation plan was
designed and executed, that included the
combination of wireline and Coiled Tubing
services with an innovative rig up and
fishing technique. These changes allowed
to optimize the job to 5 operating days with
only one wireline run and three CT runs.
No damage was caused on the well and
completion operations were resumed as
planned.

Novel Application of Abrasive Jet
Perforating to Restore Productivity of
a High Potential Inactive Horizontal
0Oil Producer

Sadaf Shoukatali CHISHTI, Steven H CRAIG,
Baker Hughes; Edward Jason WHEATLEY,

Saeed Mohamed ALDHUHOORI, Mohamed Abd
Elrahman BUKHARI, Sima LI, ADNOC Offshore;
Prajakta Dilip KULKARNI, Baker Hughes

This paper illustrates a novel methodology
that enabled the safe application of Coiled
Tubing (CT) Abrasive Perforation to increase
production in a sour horizontal extended
reach (ER) oil producer. The well was
underperforming at 10% of the anticipated
production rate due to a damaged lower
completion. To avert a costly workover,
abrasive perforation with CT was selected as
a safe alternative to conventional explosives-
based perforating conveyed on e-line.
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nep@opanu U CIIyCKOM NIeppopaTopa HA ANEKTPHUIECKOM
Kabere.

CKBa’XKMHA C INTyOMHOM IO CTBOJIY CBBILIE 24 THIC.
(PyTOB NMeEJIA MOBPEKIEHHOE HYKHEE 3AKAHYHUBAHUE C
3aKPBITBIMU YCTPOHCTBAMH PETYINPOBAHUSA IIPUTOKA, UTO
3HAYUTENBHO 3aTPYJHSIIO OOBIYY B TEUEHHUE HECKOIBKUX
set. ITposenennas Ha 'HKT kaBepHOMETPHSA IOATBEPUIA
HAJIMYUE PA3/IEIEHHON CEKIINU XBOCTOBUKA, YTO
CO3/1aBAJIO TPOOJIEMBI C JOCTYITHOCTBIO U IEJIANIO JJOCTABKY
nepdopaTopOB HEOE30MACHOMN. [ TPOEKTUPOBAHUS
U IIOAT'OTOBKU OIIEPALIUH 110 IIECKOCTPYHHOU
nepdopanymu Ha THKT 66110 TPOBEAEHO PACIIUPEHHOE
moaenrnposanue. McnonbzoBanue 'HKT npeacTasisiioch
6o0nee HAZIEXKHBIM METOJIOM JJOCTABKH OOOPYIOBAHUSA U
MIPOXOXKAECHUS YE€PES CIIOKHBIN yU4ACTOK OTKPBITOI'O CTBOJIA
JIO JOCTHUKEHM 1IEJIEBOU ITTyOUHBL BBIJIO TPOBEJEHO
MOJIHOLIEHHOE MAKETHOE UCTIBITAHHUE C LIEJIBIO OLIEHKH
KOMITOHOBKH BCEX CUCTEM U OIPENEJIEHUS OIIEPATUOHHBIX
APAMETPOB, 4 TAKXKE IPOBEJEH KOMIUIEKCHbINT HAZOP-
AHAIN3 (AHAJIU3 ONTACHOCTEN U pabOTOCIIOCOOHOCTH)
JUTS OLIEHKH BO3MOYKHBIX ITPOOGJIEM KAK B CKBAKHHE,
TAK W Hd IIOBEPXHOCTH B CBA3U C HAJIMYUEM BEICOKOU
KOHIIEHTpPAITH CepoBOIopoaa (H,S).

OCHOBHas IPO6HIEMA, C KOTOPOU CTOJIKHYIHCH HA
3TAIE IPOEKTUPOBAHUS, 3AK/IIOYAIACh B TIOHUMAHUU
MEXAHHUKU IIEPEHOCA TBEPABIX YACTULL KAK BHYTPH
I'HKT, Tak ¥ B CTBOJIE CKBAXKUHBL DTO UMEJIO PEIIAIOIICE
3HAYEHUE JIJI BBINOIHEHUA 3(P(PEKTUBHON NTeppopaninu
U BO u3bexxanue pucka npuxsara 'HKT B jyimHHOM
TOPU3OHTAIBHOM CTBOJIE CKBA’KUHBL BTN YCTAHOBJICHBI
JKECTKHE IKCIUTYATAIIOHHBIE IIPEJIEIIBL, UTOOBI CBECTU
K MUHUMYMY IIPUTOK U3 IIJIACTA C LIE€JIbIO YMEHBIIEHH A
npyTOKa H,S npy yaeHUM eCKa U3 HOBEPXHOCTHOI'O
noToKa. TpebyeMbIit pacxo/] HAa MTHCTPYMEHTE JJIs1 KAXK/I0T'O
3TaIA IECKOCTPYUHON NTepOpPaA UK IPUBOAMNI K HU3KOH
CKOPOCTH >KHJJKOCTHU B KOJIBLIEBOM IPOCTPAHCTBE,
4TO TPEOGOBAIO TOYHOI'O MOJEIUPOBAHUS IEPEHOCA
TBEPJBIX YACTUL] HA IPOTAKEHUU BCEH ONIEPALIUH.
MoaenupoBaHue JBUKEHUS )kuIKOCTU B THKT nokaszano
HAKOIUJIEHUE [TECKA BHYTPU I'MOKOU TPYyOBbI 10 JOCTHKEHUA
(POpCYyHKH. Pe3ynbTaThl MOJETIUPOBAHUS IO3BOINIA
MOCTPOUTB NPO(PUIH NECKOIPOSBICHUI HA KAXKJOM
3TaIle paboT, B PE3YJIBTATE YETO UMEIACh BO3MOXKHOCTD
HOJKOPPEKTUPOBATD COCTAB PACTBOPA, TPEOOBAHUS K
JKMJJKOCTH, CXEMY 3aKAYKH, CKOPOCTb MIAOJIOHUPOBKU U
JPYTHE MAPAMETPBL, UMEIOITUE PEMIAIONIEE 3HAUYCHHUE 15
obecrnieueHUs 3PPEKTUBHON NEP(POPALTUN U TIPOMBIBKU
CKBA’KHHBL [TpOGIEMBI C JOCTYTIOM K HEOOXOIUMOMY
Y4YaCTKY ObLIIN PENIEHBI 34 CYET UCIIOIBb30BAHUA
VIIYUIICHHON METAJUINYECKON CMA3KH U IOOABJICHUS
asurarensa B KHBK, uro nozsonuno F'HKT nporiTi y9acToK,
I7I€ HAXOAWJICS PA3/ICJICHHBIN XBOCTOBUK. BCero 6u1110
BBITIOJIHEHO TPUHAAATH niepdopanuii 3a Tpu CITIO THT
TI0C pononHuTenbHbIE CITO 111 TPOMBIBKM CKBAXKHUHBL
B pesynprare NpoBEACHHBIX PAOOT ACOUT YBETUYUIICS
JIO YPOBHS, COCTABJISIIONIEro 60s1ee 90% OT NOTEHIUAIA
CKBA’KHUHBL BBIIIO CAKOHOMJIEHO BPEMSA U (PUHAHCOBLIE
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The well, with a measured depth in
excess of 24K-ft. had a damaged lower
completion with closed inflow control
devices that significantly impeded
production for several years. A CT caliper
log had confirmed a parted liner section
creating accessibility concerns and made
conveyance of perforating guns unsafe. An
advanced simulation study was performed
to design a CT abrasive perforation
operation. The CT conveyed solution
provided a more rigid deployment method
to navigate a challenging open-hole
section prior to reaching the target depth.
A complete mock-up test was performed to
evaluate systems integration and define the
operational parameters, combined with a
comprehensive desk top HAZOP study to
assess both downhole and surface handling
challenges amid the presence of high
concentration hydrogen sulphide (H,S).

A major challenge faced during the
design stage was to understand solids
transport inside both the CT and in the
well-bore. This was critical to perform
efficient perforations and to avoid the
risk of stuck CT in the long horizontal
section. Stringent operating limits were
established to minimize the influx from
the reservoir to reduce H,S production
when recovering sand from the surface flow
stream. The required flow rate at the tool
for each sand jet perforation stage resulted
in low annular velocity, requiring accurate
simulation of solids transport throughout
the operation. A transient CT simulation
study indicated buildup of sand within the
CT before reaching the nozzle. The results
of the modelling showed sand profiles
during each sequence of the job and
allowed fine tuning of slurry design, fluid
requirements, pumping schedule, wiper
trip speed and other parameters critical to
ensure efficient perforations and cleanout.
Accessibility concerns were overcome by
use of an advanced metal lubricant and
addition of a motor assembly in the bottom
hole assembly (BHA) that enabled CT to
run beyond the parted liner section. A total
of thirteen perforations were performed
in three separate coiled tubing runs with
additional cleanout runs. The results of the
operation increased the production rate to
over 90% of well potential, and saved cost
and time that would be required to perform
a rig-based workover.

Being a first-time technology application



PECYPCHI, KOTOPBIE TOTPEOOBAINCH ObI /IJIS1 BBITOTHEHUS
noHOLEHHOro KPC Ha OypOBOI yCTAHOBKE.

Tax kak 3TO OBLIO NEPBOE IPUMEHEHHUE JAHHON
TEXHOJIOTUH B TAKUX CJIOKHBIX CKBA’KMHHBIX YCJIOBUSAX,
YCOBEPIIEHCTBOBAHHOE MOJETUPOBAHUE IPUMEHEHM
T'HKT /1151 TOHUMAaHUS JUHAMHKU IEPEHOCA TBEPABIX
YaCTULL JOOABUIIO GOJIBIIE YBEPEHHOCTH B IPABUIBHOCTHU
MJIAHA IPOBEJECHUS PpAOOT, YTO MO3BOIMIIO BBITIOJIHUTD
Pab0oThI 6€30MACHO, 6E30TKA3HO U SKOHOMUYHO. JIaHHBIH
TIPUMEDP MOKET OBITh ITOJIE3EH JJI1 AaHAJIOTMYHBIX
HEAKTUBHBIX CKBAKUH, HA KOTOPBIX MOKHO ObLIO ObI
PUMEHUTBD 3Ty TEXHOJIOT'HIO U NTOJIXOJ,

Cexnus 2. IOBBIINIEHUE
OITEPAIITMOHHOM Y®PEKTUBHOCTH,
KAYECTBA, VIVUIIEHUE TEXHUKHU
BE3OIIACHOCTH, OXPAHBI
OKPY KAIOIIIEN CPEJBI U YIIPABJIEHHU A
CKBAKHHOM

CpaBHHTE/IbHBIH AHATTU3 A0PA3HUBHOTO H3HOCA
OOBIYHBIX U BEICOKONIPOUYHBIX THKT B cTBOJIE
CKBAKHHBI — IPAKTHYECKHH IIPHMEP

Tappu MAKKJIEJVTAH/, Upma Aripuc FTAJIbBAH,
Jzxo3ed IMPAYIC, I:xenecuc JIo MAJUTAHAO, Global Tubing

AbpazusHoe nospesxaeune 'HKT npu B3auMOICUCTBUA
C O60PYAOBAHUEM [IJIs1 3aKAHYUBAHUA CKBAXKUH SIBJISIETCS
JIOCTATOYHO PACIPOCTPAHEHHOU TPOHIEMON B OTPACIIHL.
CreneHb a0pa3uBHOI'O U3HOCA 3aBUCUT OT TAKUX (PAKTOPOB,
KaK KOHCTPYKIIUS KOJIOHHBL, KOHCTPYKIUS 3AKAHYUBAHHS,
KPUBU3HA CTBOJIA CKBAXKUHBL U BHYTPUCKBA’KHMHHAS
cpena. CIOXKHOCTD KOHCTPYKIIMU CKBAXKUH BO3POCIIA,
4TO NOTPEOOBAJIO UCTIONIB30OBAHUSA OOJIEE TPOYHBIX
MaTepuanos pu npoussoncTse THKT u rubkux Tpyo
OONBIINUX JUAMETPOB. [Ipr 3TOM aHAIN3 AEHUCTBUS CUJI IIPU
pab6ote ¢ THKT nokasai, 9To 601€€ BBICOKUE HOPMAJIBHBIE
3HAYEHUS CHUJL, JICUCTBYIONINX B OTHOIIEHUY OOCATHOM
KOJIOHHBI, CTAJIU CTAHJAPTHBIMH.

B pa6ore SPE 81724 (Larsen, Reichert, 2003) nsyygancs
BOIIPOC a6pa3uBHBIX NoBpexaeHul THKT ¢ npenenom
TeKky4deCcTH 90 Ksi B CYXUX U BIA’KHBIX YCJIOBUAX ITPU
B3AUMOJIEVCTBUHU C MATEPHUATAMHU 3aKAaHINBAHUA L8O 1
L80-13Cr. B pe3ynbTaTe UCIBITAHUN ObIJIO OOHAPYKEHO,
4TO a6PA3HUBHBIN U3HOC B CYXHX YCJIOBUAX B 250 pa3
BBIIIIE, YEM BO BIKHBIX. KpOMe TOro, HecMOTps Ha
PACIIPOCTPAHEHHOE MHEHHE, YTO a6pa3uBHbIN n3HOC THKT
MPOUCXOIUT OBICTPEE IIPU B3AUMOAECHUCTBHUH C XPOM-
COAEPXKAMUM OOOPYIOBAHUEM 3AKAHUUBAHUSA, PE3YJIBTATHI
UCCIEAOBAHMNA ITOKA3AJIH, YTO CKOPOCTDb U3HANTHBAHUA
I'HKT 6pu1a NpUOGIN3UTENIBHO TAKOM XK€, KAK U IIPH
B3aUMOJENCTBUH CO CTAHAAPTHBIMU 3AKAHYHMBAHUAMU U3
L8O0.

C Tex Nop UCIOAb30BaHUE 3aKkaIeHHbIX THKT ¢
MMWHHUMAJIbHBIM IIPEEJIOM TEKYYECTH B JUATTA30HE
110—-140 ksi cTano BecbMa paCIpOCTPAHEHHON ITPAKTHUKOIA,

4

for such challenging well conditions, the
advanced CT simulations to understand
solid transport dynamics added more
confidence in the job design that resulted in
a safe, reliable, and cost-effective execution.
This is a very important case history for
similar inactive wells which could benefit
from this technology and approach.

Session 2. IMPROVING
OPERATIONAL EFFICIENCY,
QHSE, AND WELL CONTROL

Wellbore Abrasion Comparison with
High Strength Coiled Tubing - A Case
Study

Garry McCLELLAND, Irma Irais GALVAN, Joseph
PRICE, Genesis Lo MALLANAO, Global Tubing

Coiled tubing abrasion from well
completion interference is a prominent
failure mode in the industry. Variables
influencing the severity of the abrasion
include string design, completion design,
well tortuosity and the well environment.
The complexity of wells has increased
which has required the industry to use
higher strength coiled tubing materials
and, larger diameters of coiled tubing. In
doing so, the tubing force analyses suggest
higher normal forces against the casing has
become standard.

SPE 81724 (Larsen, Reichert 2003) studied
the wet and dry abrasion relationship of 90
ksi yield coiled tubing against L80 and L80-
13Cr completion materials and found dry
abrasion to be 250 times more aggressive
compared to wet abrasion in those tests.
Furthermore, despite the impression that
abrasion occurs more often in chrome
completions, the results showed chrome
completion abraded the coiled tubing at
approximately the same rate as the standard
L80 in those tests.

Since then, the use of quench and
tempered coiled tubing typically in the
range of 110-140 ksi. minimum yield
strength is mainstream to navigate the
increased length and tortuosity of the
wells currently being drilled. As a result,
abrasion appears to be more frequent,
though intermittently reported because
failures near the whip end and bottom
hole assembly are commonly dismissed in
the field near as normal for operations. In }
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TEXHOJIOI'MU

YYUTBIBAA TEHJEHITUIO K OYPEHHIO 60J1€€ IITyOOKHX
(IPOTSAKEHHDBIX) CKBA’KHUH CO 3HAYUTENBHOM KPUBHU3HOM
CTBOJIA. B pe3ynbraTe Ci1y4au abpa3uBHBIX TOBPEXJECHUN
THKT cTaHOBSATCS 60JI€€ YACTHIMH, OOHAKO HE 060 BCEX 13
HUX COOOMIAETCH, TAK KAK OTKA3bl, KOTOPbIE IPOUCXOJAT
BHU3Y KOJIOHHBI U B 30He KHBK, CUMTAI0TCA IPAKTUYECKU
HOPMOM IIPU IPOBEAEHNUHN BHYTPUCKBAKUHHBIX OIICPALUI.
B cirygasix, KOrja NOBPEXEHU A IIPOUCXOAAT B CEPENUHE
KOJIOHHBI, 3TO MOKET UMETB O0JIEE€ CEPBE3HBIE TOCEACTBUS
B Y4ACTHU YIIPABIECHH A CKBAKUHOI.

LenpIo TaHHOM PabOTHI ABAIETCS JAJIbHEHUIIIECE
U3YYEHHUE A6PA3UBHOI'O U3HOCA TPAJUIIMOHHBIX THKT
u3 cram 90-ro copra u 'HKT u3 60s1ee BBICOKOIIPOYHON
Y 3aKAJIEHHOI CTAJIU C IpeesioM TeKydecTr 110—-140 Kksi.
Ananmuauposanock B3anmozericrere 'HKT u3 ykazaHHbIX
MAapOK CTaJIA C PA3JIMYHBIMH MATEPUATIAMH OOOPYIOBAHUS
JIJIS1 3aKAaHYMBAHWA CKBaXKHH, BKItodasa L8O, L80-13Cr,
P110 1 P110-13Cr. B paMKaxX UCCIETOBAHN U3yYAJINCh U
TIIATEIBHO AaHATU3UPOBAJINCH A0PA3UBHbBIE IOBPEXKICHUA
JUTA K2KI0TO MAaTEPHUAIA TOJIBKO B CYXUX YCIIOBUAX. TaKUM
06pa30M, JAHHBIE TOATBEPKAAIOT BbIBO/IBL, CIEJIAHHBIE B
pa6ote SPE 81724 (Larsen, Reichert, 2003), rae MaTeprabl
TUOKHX HACOCHO-KOMIIPECCOPHBIX TPYO ITOKA3AIH
CXOJHYIO CKOPOCTB 40PAa3UBHOI'O H3HOCA IO OTHOIIEHUIO
K Pa3/IMYHBIM MAaTEPHUATIAM OOCATHOM KOJIOHHEI C
J06aBJIEHUEM XpOMa U 6€3. KpoMe TOro, CKOpOCTb
a0Pa3UBHOI'O U3HOCA COOTBETCTBYET OTHOCHUTENBHON
TBEPAOCTH MATEPHUAIA: YEM TBEPIKE MATEPUAIL, TEM
HITKE CKOPOCTb U3HOCA. B paMKaxX JOMOTHUTENIbHBIX
HUCCIEAOBAHUN B OyAYIIEM INIAHUPYETCA U3YIUTD BIUAHUE
HA U3HOC PA3JIMYHBIX TIOHU3UTENEH TPEHM, A TAKIKE
BO3/JEUCTBUSA PA3HBIX HOPMAJIBHBIX CHJL

YcremHast aganTaiusa TEXHOJIOTIUH U
IIPEOOIEHHUE NPOOIEM, CBA3AHHBIX C IPHMEHEHHUEM
I'HKT B ropH30HTAJIBHBIX HETPATHITHOHHBIX
Ia30BBIX CKBAKHMHAX C BBICOKHM JJaBJICHHEM H
KHCJIOH cpeor B OAD

Ose COPEHCEH, fIu BY, Inase KANMIOH, Bropu BUTEPH, Total
Energies; Pao Illa¢guu AJIN XAH, Hecrop MOJIEPO, DpHecTo
®pauxo JEJIBIAJO, Moxamen ®axum AXME/L, Pacdasins PepHAHTO
MATTOC, Auna TUTAILL, Myxammag TAJIXA XAH, Schlumberger;
Hpma TAJIbBAH, T'appu MAKKJIE/UTIAH/, Global Tubing

Ha 3Tane 3aKaH4YUBAHUS YETHIPEX HETPAAUITMOHHBIX
CKBaKHH B OOBbEIUHEHHBIX ApabCcKUX DMUpaTax (OAD)
JIETAJIbHBIN MHKEHEPHBIH MO X0/ ITIO3BOJIUI IPEOJIONETD
OPOOGIEMBL, CBA3AHHBIE C SKCTPEMAJIBHBIMU YCIIOBUSMU
(maBneHME, TEMIIEPATYPA U KUCIAS CPENA) HA JIMHHBIX
TOPUBOHTAJIBHBIX YYACTKAX, B PE3YIBTATE YETO ObLIA
YCIIENTHO MPOBEIEHA TPOMBIBKA JAHHBIX CKBAXKHH.

B 0CHOBE METO/IOB, KOTOPBIE OB TPUMEHEHBI JIJIS
pemeHus NpooyeM, IEXxKa1a 6€30MACHOCTDb IEPCOHANA U
COXPaHEHUE OOOPY/IOBAHUSL.

B CKBa>kMHAX, HA KOTOPBIX IPOBOAWIUCH PAOOTHI,

PErUCTPHUPOBAIOCH IJIACTOBOE JaBJIEHNE OKOJIO 13 000 psi
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instances where the abrasion occurs in the
middle of the string, the results can be more
challenging for well control.

The purpose of this paper is to further
explore the abrasion relationship between
conventional 90 grade coiled tubing and
some of the newer high strength quench
and tempered materials in the 110-140Kksi
yield range. These coiled tubing materials
were mated with various well completion
materials including L80, L80-13Cr, P110
and P110-13Cr. Only dry abrasion was
investigated at this time to carefully
examine the abrasion relationship of each
material. In summary, the data further
supports the conclusions in SPE 81724
(Larsen, Reichert 2003) where coiled
tubing materials showed similar abrasion
rates against the various casing materials
with and without chrome additions.
Furthermore, the casing abrasion rates
could be shown to be consistent with their
relative hardness: the harder the material,
the lower the abrasion rate. Additional
future work will also consider friction
reducers and varying normal forces.

Successfully Adapting and
Overcoming Challenges for Coiled
Tubing Applications in High-Pressure
Sour Environment and Horizontal
Unconventional Tight Gas Wells
in UAE

Ole SORENSEN, Yang WU, Didier CAILLON,

Bjorn VIGUERIE, Total Energies; Rao Shafin

ALI KHAN, Nestor MOLERO, Ernesto Franco
DELGADO, Mohamed Fahim AHMED, Rafael
Fernando MATTOS, Anna GILASH, Muhammad
Talha KHAN, Schlumberger; Irma GALVAN, Garry
McCLELLAND, Global Tubing

During the completion phase of four
unconventional wells in the United Arab
Emirates (UAE), a detailed engineering
approach enabled overcoming challenges
presented by the extreme conditions
of pressure, temperature, and sour
environment across long horizontal sections
to successfully carry out cleanout activities.
The methods implemented to address those
conditions prioritized personnel safety and
asset integrity.

The unconventional wells in this
campaign were characterized by a reservoir
pressure of approximately 13,000 psiand a
bottomhole temperature of approximately



U TEMIIEPATYPA HA 3260¢€ B parione 325 °F. TlocTynaeHue
raza OXXHU/aJI0Ch B (DOPME IIACTOBOrO (prronza. B
CKBXKUHE PETUCTPHUPOBAIACH KUCIAS CPeJa: 5% MOIJL.

H,S 1 5% mo. CO,. ITocne nposeaenus IPIT qasneHue B
3aKPBITOX CKBAXKUHE COCTABUIIO OKOJIO 8000 psi. JlaHHbIE
YCIIOBUSA TPEOGOBAIN HOBOI'O MHKEHEPHOT'O MOJXO0AA U
NPOEKTUPOBAHMA NMHAUBHyanbHOU THKT, koTOpas
MOIIA GBI AOCTUTATD ITTyOHHBI 20 700 (DyTOB U BBIITOTHATD
3(p(PEKTUBHYIO IPOMBIBKY CKBA>KHUHBL TaK:Ke TPEOOBATIOCH
MIPAaBUIBHO NOA0OPATH OOOPYIOBAHUE 111 KOHTPOJIA
YCTBEBOTO JJABJICHU A, CKBA>KUHHBIX MHCTPYMEHTOB U
PabourX KUAKOCTEN, KOTOPBIE MOIIN OBl BBIJIEP/KUBATD
CypPOBBIE BHYTPUCKBAKUHHBIE YCJIOBUSL.

CKBaKUHBI ObUIH 32KOHYCHBI KOJIOHHOU TUAMETPOM
5 1/2 proima; IPOTAKEHHOCTD TOPU3OHTAJIbHBIX YYACTKOB
BappupyeTca ot 5000 go 8200 dyTos. Kaxxmasa us
95 cTaIuN TUIPOPA3PHIBA ObLIA N30JIUPOBAHA C IIOMOIIIBIO
PacTBOPHUMBIX TPOOGOK. [Ipu mpoexkTuposanuu 'HKT
YUYUTBIBAJIUCH TPAEKTOPHUH CKBAXKHH, pabodee JaBICHUE
Y CKBAXKMHHAS cpefa. 11 MPOBeeHN padOoT ObLia
M3rOTOBJIEHA BBICOKOTEXHONOrnYHAs1 'HKT BBICOKOM
NPOYHOCTH INHOI 22 000 (pyTOB, TMAaMETPOM
21 3/8 groriMa 1 IIOKA3aTeNEM IIPEAEIA TEKYIECTHU
110 000 psi. Takske 6pIa UHIUBUYAIBHO Pa3pad0TaHa
IPOrpaMma OOECIICYEHM S IEIOCTHOCTH KOJOHHBI THKT
B LIEJIAX 6E30ITACHOIO IPOBEAECHUSA PAOOT B YCJIOBUAX
BBICOKOI'O JABJIEHHU U KMCJION cpeibl. COCTOSAHNE
TPYOBI OTCJIEKUBAJIOCH B PEKUME PEAIBHOIO BDEMEHHU
C IIOMOIIBIO MATHUTHOT'O KOHTPOJIA. CKBA)KMHHBIE
UHCTPyMeHTHI (pazbeM 'HKT 1 06paTHBIE KJTATIAHEL), 4
TAKKE YCTHEBOE OOOPYAOBAHUE OBLJIU CIIPOEKTUPOBAHBI
Ha gasieHue 10 15 000 psi. Kordurypanys o60py1oBaHNs
JUIs KOHTPOJIA YCThEBOT'O JABJIEHUA ObLJIA TIIATEIBHO
npopabdoTaHa. Tak Kak BbICOTA (DOHTAHHOM ApMATYPhI
Jocturaiia nopsaka 120 yTos, 66l IIPOBEAEH PsIJL CTPECC-
TECTOB € TOMOIIBIO 1O 1714 MOAENTNPOBAHNA IO METOLY
KOHEYHBIX 3JIEMEHTOB, YTOOBI IPOBEPUTH CTAOWIBHOCTD
CTPYKTYPBL, IOATBEPAUTD, YTO CHJIBI U U3TUOAIOIINE
MOMEHTBI HAXO[ATCS B 6€30IIACHBIX PA60YNX IIpEJE/Iax,

U OIIPENEINUTD OIITUMAJIBHBIE ITAPAMETPBI 111 TPOCOBBIX
OTTsDKEK. ITpH BBITIOJIHEHUN PaOOT OBLIN BBISIBIIEHBI
MIPOOJIEMBIL, CBA3aHHBIE C KOJIEOAHUAMM BBICOKOI'O J1ABJIEHUSA
1 HEOO6XOAMMOCTBIO OITTUMH3ALUH KOJIMYECTBA IIPOMBIBOK
B F'OPU30HTAJIBHOM CTBOJIE. [IPOMBIBKA TAKKE OCIOXKHAIACH
TPAEKTOPUEI CTBOJIOB CKBA’KHH, B PEZYJILTATE YETO HA
HEKOTOPBIX YYACTKAX OTMEYAIOCH HAKOIVIEHUE TBEP/BIX
YACTHIL.

IIposeneHHbIE PAOOTHI CTAIN IIEPBLIMU B CBOEM POJIE B
CTpaHE 111 JAHHOM KOMITAaHUN. OHH ITO3BOJIVIIN U3BJIEYb
YPOKHU C TOYKHU 3PEHUS IIPOEKTHBIX PEIICHUH, IIPOIIecca
MIPOBEJICHHS PAOOT U PEKOMEH/IAIIN IO OTIEPAITHAM
Ha 'HKT B cXOKMX pabodmrX yCJIOBUAX. OHHM TAKKE
POJAEMOHCTPUPOBAIH, YTO BbICOKOIIpOYHbIe THKT
c npegenom rekydectu 110 000 psi MmoryT 6€301macHo
MIPHUMEHSTHCS B YCJIOBUAX KUCIOH CPEIBI K BBICOKOTO
JIABJICHUS IIPH COOITIOIEHUH HAJJIEXKAITUX MEP 110
CHIKCHUIO PHUCKOB.

325°F. Gas was expected as reservoir fluid.
The environment was sour, with 5% mol
of H,S and 5% mol of CO,. After fracturing,
the shut-in pressure was approximately
8,000 psi. Those conditions triggered a
new engineering approach to design a
customized coiled tubing (CT) pipe that
could reach depths of 20,700 ft and perform
efficient cleanouts. Other considerations
included the selection of the appropriate
pressure control equipment (PCE),
downhole tools, and intervention fluids
that could withstand the harsh working
conditions.

The wells were completed with 5 1/2-in.
fracturing strings; horizontal sections ranged
from 5,000 to 8,200 ft. Each of the
95 fracturing stages was isolated by
dissolvable plugs. The CT pipe design
considered well trajectories, working
pressures, and downhole environment.

The highly engineered 22,000 ft, 2 3/8-in.
CT string was manufactured with quench
and tempered (Q&T) material with yield
strength of 110,000 psi. A custom-fit CT
string integrity program was implemented
to ensure safe intervention in high-pressure
sour environment. Pipe life was then
monitored in real time using magnetic flux
leakage. Downhole tools (CT connector
and check valves) and the PCE stack were
designed to hold pressures up to 15,000 psi.
The PCE configuration was thoroughly
reviewed, and since the wellhead

stack exhibited a maximum height of
approximately 120 ft, a stack stress analysis
through finite-element modeling software
was conducted to validate structure stability,
to confirm forces and bending moments
remained within safe working limits, and to
determine the optimal setting for guy wires.
Job execution highlighted challenges linked
to the high-pressure cycling and the need to
optimize the number of achievable sweeps in
the horizontal section. Well trajectories also
proved challenging for the cleanout, with
solids accumulation in specific intervals.

This operation, the first of its kind in
the country for the operator, yielded
lessons for design considerations and the
execution process and recommendations
for CT intervention in similar working
environments. It also confirms that
110,000-psi yield strength Q&T CT strings
can be safely deployed in a high-pressure
sour environment by implementing proper
risk mitigation strategies.
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BHYTPHCKBAa>KHHHBIC PA0OTHI B CJIOKHOL
TOPHU30HTATIHHOM JOOBIBAIOIIEF CKBAKHHE C
HHU3KHM JaBJICHUEM H U3BECTHO¥ JedopmManuert
00CaTHO¥ KOJIOHHBI: CDABHHUTE/IHbHBIF AHATH3
METO/IOB JIOCTABKH O0OPY/IOBAHUS /IJISI YCTAHOBKH
ra3_Tu(PTHBIX CHCTEM B HOCKE CKBAKHHBI

Kpucrodep Ixai XENKKHUHEH, Kair Cu HUEMH, MaTT D1 VAUT,
ConocoPhillips Cmpany; Tpasop k351 MEJTOP, Precision Well
Servicing

B HacTOAIIEM JOKYMEHTE IIPEICTABJIEH OBIT
IIPOBEJECHUSA BHYTPUCKBAXKUHHBIX oniepanuii / KPC Ha
KYCT€ 13 IEBATU CKBA’KMH HA MECTOPOXKIECHUN MOHTHH
B Bpuranckor Konym6uu, Kanaza. Lesnb IpOBOJUMBIX
PaboT 3aKII0YAIACH B PA3MEIMIEHUYU OOOPYJOBAHUSA
JUISI MEXAHU3HUPOBAHHOM JJOOBIYU B HOCKE KAXKOM
U3 CKBAXUH. PACCMaTPUBAINCH PA3HBIE METO/IBI
JIOCTABKH OO0OPYAOBAHUS, U OBLJIO IIPUHATO PEUICHHE
OCYHIECTBIATH IOCTABKY ¢ nomortbio HKT. Janee
MPEJCTABIEHBI KITIOYEBBIE BBIBOJBI IO UTOT'AM IIPOBEJEHH A
paboT. [TIoTlydEHHBIE B PEKHME PEAJIBHOI'O BDEMEHU
JIAHHBIE C JIEKTPOHHOI'O PETUCTPATOPA MAPAMETPOB
AHAJIM3UPOBAIUCH U COIOCTABIISAIUCH C JAHHBIMHU IO
JPYTUM METOLAM IPOBEICHUS PAOOT.

MoaenupoBaHUE KPYTSIIETO MOMEHTA U KO (PUITHEHTA
TOPMOXKEHHU S TTIOKA34J10, YTO 1IEJIEBAS ITTyOHMHA MOXKET ObITh
JIOCTUTHYTA C Y9€TOM KO3(P(PUILTMEHTOB TPEHHU S, KOTOPBIE
OBUIM OTKAJIMOPOBAHBI TPH Ucnonb3oBannu 'HKT npu
pa3oypusanuu npoook I'PI1. Bei6op HKT 6b1u1 06yC10B/IEH
CTPEMIIEHUEM K CHHIKEHHUIO HEOIIPENETIEHHOCTH, 4 TAKIKE
MOHUMAHUEM OI'DAHUYEHHUI IIPU YCTAHOBKE I'a3/IM(PTHOTO
060pPYyIOBAHMS BOIM3U 320051 CKBAKHH B YCJIIOBHSX HU3KOT'O
JIaBJIEHUSI U U3BECTHOI JiIe(pOpMALTIN OOCATHOUN KOJIOHHBL.
Ha npoTs2KeHNH BCETO NEPUO/IA IIPOBEEHU PAOOT
HCIIOJIb30BAJIMCH JBOMHBIE TEJIECKOITUYECKUE YCTAHOBKU
A KPC, a Takke ¢ MOMOIIBIO yCTAHOBKH IIPOBOIMIJIOCH
JEMII(PUPOBAHUE IABICHUA HA IIEPBLIX CKBAKNUHAX,

I7le UMEJIOCh JIABJIEHUE HA yCThE. BblTa MpoBeieHa

CITO uMuTarimoHHOM KoJ1oHHBI HKT 1J151 O11eHKU 1
HOATBEPXKIEHS BO3MOXKXHOCTH JIOXOXKICHUS IO 33/ITAaHHOU
IJIYOUHBI IIEPEJ, CITYCKOM OKOHYATEIbHOM KOJIOHHBL

B nesnomM paboThl ObUIH IPOBEEHBI YCIIENTHO: B CEMU
U3 ICBATH CKBAXKHH ObLJI JOCTUTHYT YPOBEHDb OXBATA
85%. OCHOBHBIE CJIOKHOCTU BO3HUKJIN HA CKBAKITHAX
11 2, rjie Ha 3aBEPIICHUE BCEX PAOOT NOTPEOOBAIOCH
MIECTHAALATD U ICBSTH JHEH COOTBETCTBEHHO; TAKXKE ObLI
MIPUXBAT TPYOBI HA CKBAKKHE 6. Cpeiit OCHOBHBIX MPOGIEM
MO>KHO H43BaTb HEONITUMaJIbHBIH BbIOOp KHBK, HU3KyI0
3(PPEKTUBHOCTD UPKYJIALIH, IEPEMEHHOE AHOMAJIBHOE
3200HMHOE J1aBJIEHIE U Je(POPMALUIO OOCATHON KOJIOHHBL.
[TosryyeHHBIE B pEAJIBHOM BPEMEHMU JJAHHBIE HAIPY3KU HA
KPIOK KOPPEJINPOBAINCH C JAHHBIMU MOJICIMPOBAHU S
KPYTSIIEIO MOMEHTA U TOPMOXKEHU . OTHAKO
HAOJIIOAEMBIH KPYTAIIIUEI MOMEHT ObLI 3HAYUTEIBHO BBIIIIE,
4eM B Mozesu. [Iperionaraercs, 4To 3To 6blIO BBI3BAHO
MHKPOU3BUINCTOCTBIO U JIOKAJIbBHBIMU U3THOAMH.
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Interventions in Challenging Low
Pressure Horizontal Producers with
Known Casing Deformation:

A Case Study Comparing Conveyance
Methods for Successful Installation of
Toe Gas Lift Systems

Christopher J. HEIKKINEN, Kyle C. NIEMI, Matt
L. WHITE, Conoco Phillips Company; Trevor J.
MEADOR, Precision Well Servicing

This paper presents a case study of
intervention/workover operations from a
nine-well pad in the Montney formation,
in British Columbia, Canada. The
operational objective was to land artificial
lift near the toe of each wellbore. Several
conveyance methods were evaluated, and
jointed pipe was ultimately selected. This
paper highlights key learnings gathered
throughout the operation. Outputs from
real-time Electronic Drilling Recorder (EDR)
data are included and contrasted with other
intervention methods.

Torque and drag simulations showed the
desired depth was achievable using offset
friction factors that were calibrated using
coiled tubing conveyance during initial
post-frac plug drillout operations. Jointed
pipe intervention was selected to reduce
uncertainty and understand limitations
of installing artificial lift at depths near
the toe of a low-pressure wellbore with
known casing deformation. A telescopic-
double workover rig package was utilized
throughout operations along with rig-
assisted snubbing on early wells where
surface pressure existed. A confirmation run
was made using a mock assembly to gauge
reach capabilities prior to running the final
assembly.

Overall, the program was a success with
seven of nine wells achieving 85% lateral
coverage. Major scope changes were
encountered on Wells 1 and 2, requiring
sixteen and nine days to complete,
respectively, and a stuck pipe event on Well
6 will be discussed. Key challenges include
sub-optimal bottomhole assembly selection,
poor circulating efficiencies, variable
subnormal bottomhole pressure, and casing
deformation. Real-time hook load data
correlated to the Torque and Drag model.
However, observed torque was significantly
higher than presented by the model. This
is suspected to have been caused by micro-
tortuosity and localized doglegs.



HecMOTpst Ha BOZHUKIINUE HA HECKOJIBKUX CKBAXKUHAX
IPOOGIEMBL, YATIOCh OBLICTPO ONITUMHU3UPOBATH KJIIOYEBBIE
HapaMeTPbl IPOBEJEHHUS PAOOT, YCKOPHUTD IIOTYUYEHUE
OIBITA U OOYYEHHE IEPCOHAIA 111 JOCTUKEHUS
HOJIOKUTEIBHOI'O 9KOHOMHYECKOTO 3(PPEKTA.

YMeHHE BbIOUPATh IPABUIBHBIN METOJ JOCTABKH
060PYAOBAHUS C YIETOM U3MEHSIONUXCS CKBAXKUHHBIX
YCJIOBUU ABJIAETCS KJIIOYEBBIM (PAKTOPOM MUHHUMHU3AIUH
PHCKA, HOBBIIEHH PEHTA0EIBHOCTH U MAKCUMHU3AIUH
IIAHCOB Ha yCIeX. 3BI€YEHHBIE YPOKU U PE3YIBTATHI
paboT, IPOBEAECHHBIX HA KYCTE U3 ICBATH CKBAXKHH, CTAHYT
OCHOBOM JIJIS1 yCTIIEMTHOT'O NIPOBEJEHMU A BHYTPUCKBAKMHHBIX
pa6ot ¢ komonHamu HKT B 6yaymem.

TeXHOJIOTHIEeCKasa IraTdopmMa ¢ 60JIBITHM
KOJIMYIECTBOM PACIHIHPAEMBIX IIPHOOPOB,
CITYCKAE€MBIX HA YJIEKTPHIECKOM KabeJie, IO3BOJIAET
IIPOBOJHUTH BFICOKOTOYHBIE U YIIPABIsAEMBbIC
MAHHUIY/SAIHH C O0OPYTOBAHHEM 3aKAHIHBAHUS

Crroapt Yuiasam MEPYH, bopa MapTun THUHHEH,
Apue MOTJIAH/, Beapte BOPE, IIntep TABAJLIA,
Altus Intervention

IIpoBeneHUE Pa3IUYHbIX MAHUITYJIALIN C
KOMITIOHEHTAMMU 3aKAHYHUBAHUA CKBAKUHBL, TAKUMHU
KAK IIJTACTOBBIE U30JIMPYIOUIUE KJIATIAHBI, KJIATIAHbI
PETYINPOBAHNS IPUTOKA U CABHKHBIE MY(DTHI —
JIOCTATOYHO PACIPOCTPAHEHHAS TPAKTHUKA KAK IIPU
OCBOEHWH HOBBIX, TAK U TP ONTUMU3ALIUU JOOBIYN HA
00e€e CTaPBhIX CKBAKUHAX. YaCTO paOOTEI IPOBOJATCS
B HAKJIOHHBIX CKBA)KMHAX U CKBA’KMHAX C OOJIBITUM
YIJIOM OTXOJA OT BEPTUKAIN U C OGHOCTBOJIBHBIM
3aKaHYMBaHUEM. HECMOTPS HA TO YTO B OCHOBHOM
AKTUBALUS OOOPYIOBAHUS OCYIIECTBIIAETCA C TOMOIIBIO
JIABJIEHUS, IPUMEHEHUE JIMHENHBIX TPHUBOIHBIX
MEXAHHU3MOB Ha JIEKTPUYECKOM Ka6eIe, KOTOPhIE
AKTUBUPYIOT MY(PTHI U KJIATAHBL, IPEJACTABIAECT COOOMU
BTOPHUYHBIN CITIOCOO YIIPABJIEHUS OOOPYJOBAHUEM
3aKAHYUBAHUSA, HA KOTOPBIH JOBOJIBHO YaCTO MPUXOAUTCS
NOJIAraTbCs. [IpUMEHEHNE TAKUX MEXAHU3MOB BBUZTY
MaJIOro IPOXOAHOIO TUAMETPA BEPXHUX JJIEMEHTOB
3aKAHYUBAHUA TPEOYET OT HUX BO3MOXKHOCTU AKTUBALTUHN
B HY>KHOU 30HE U PACITUPEHUS IS 3AKPETICHUA B
CTBOJIE C LENBIO MAHUIYIAIIAN C HAXOAAIUMCS TaM
060PYIOBAHHEM.

JKenaTenbHBIM IPEACTABIIAETCA IPUMEHEHNE
CITYCKAEMOU HA JIEKTPHUUIECKOM Kabese
UHCTPYMEHTAJIBHON KOJIOHHBI, COCTOSALLEH U3 TPAKTOPA,
YAAPHOI'O MEXAHU3MA U CIBUTAIOIIETO YCTPOMCTBA,
KOTOPAs1 CIOCOOHA MPOXOAUTD B CTBOJIAX C OOJIBIINM
YIJIOM OTXO/jA OT BEPTUKAJIN U BBITIOJIHATD B PEKUME
PEATTBHOTO BDEMEHU MAHUNTYIALIUH C O60PYAOBAHHUEM
3aKaHYMBAHUS CKBAXKUHBL KpoMme Toro, 115 601p11eit
YBEPEHHOCTH B YCIEITHOM IIPOBEACHUH OIIEPALTAN
060PYIOBAHYE JIOJIKHO OBbITh CIIOCOOHO I'€HEPUPOBATh
JOCTATOYHBIE YCUJINS, YTOOBI HE TOIBKO OCYIIECTBIIATD }

Despite challenges on several wells, key
optimizations were quickly implemented
to accelerate the learning curve towards
ultimate positive economic results.

Learning how to select the right
conveyance method based off changing
well conditions is a key driver in
minimizing risk, optimizing profitability,
and maximizing the chance of success.
Learnings and results from this nine-well
program will provide a framework for
success in future jointed pipe interventions.

Highly Instrumented Electric Line
Deployed Intervention Technology
Platform Provides Precise, Controlled
High Expansion Completion
Manipulation Capabilities

Stuart William MURCHIE, Biard Martin TINNEN,
Arne MOTLAND, Bjarte BORE, Peter GABALLA,
Altus Intervention

Manipulation of downhole completion
components such as formation isolation
valves, inflow control valves and sliding
sleeves has become a regular phase of
both new well initiation and existing well
production optimisation scope. This often
occurs in deviated and extended reach well
trajectories frequently involving mono-
bore completions. Although primarily
done by pressure activation, electric line
deployment of linear actuators that engage
with associated shifting profiles of such
valves and sleeves offers a secondary means
of manipulation, one that is often relied
upon. Deployment of these devices through
smaller ID restrictions located higher up in
the completion string necessitates in-situ
activated high expansion anchoring and
shifting capabilities.

The electric line powered tractor-
stroker-shifting device toolstrings capable
of high deviation conveyance coupled
with precise and real-time controlled
completion component manipulation are
desired, providing visibility throughout the
operation. Furthermore, sufficient force to
cover not only the shifting specification
of the valve or sleeve design but also
to overcome sleeve seizing commonly
encountered downhole from scale or debris
infringement is necessary to maximise
the certainty of these operations. The
technology platform presented in this paper
has been designed to provide conveyance, }
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MEPEKJIIOUEHUE KJIAMAHOB U MY(PT, HO U IPEOAOIEBATD
MIPUXBAT CABUTAEMOI MY(PTHI, KOTOPBIA 9aCTO
HPOUCXOAUT B CKBAXKUHAX BBU/IY OTIIOKEHUN U HAJTUYIU A
OCKOJIKOB HOPO/IbL. TeXHOMOrNYeCcKas naardopma,
OPEACTABICHHAS B 3TOM JIOKJIAJ€, Obl1a pa3paboTaHa
JUISL OOECTIEUYEH U JOCTABKHY, TIO3UIJMOHUPOBAHHNS,
33aKPEIIEHUS B CKBA’KMHE U T€HEPUPOBAHUS BBICOKOM
JIBYHAIIPABJIECHHO CUJIBI B YCJIOBUAX OTPAHUYEHHOTO
JHUAMETPA C LIENBIO OCYIIECTBIECHUS MAHUTYIAIUNA

C 060pPYAOBAHUEM 3aKAHYMBAHUA. [IpuMeHsIeMad B
TEXHOJIOTUYECKON MIAT(POPME CKBAKMHHASA JIOTUKA
JUISL OITUMAJIBHOI'O PACHPEAEIEHU INIEKTPUUECKON

U TUJIPABJINYECKOU SHEPTUH, 4 TAKIKE HACBIIIEHHOCTD
PAa3JIMYHBIMU IPUOOPAMHU U JATIUKAMH OOECTIEYUBAET
HAJIE’KHBII [IOMCK 1IEJIEBOI 30HBI, AHKEPUPOBAHUE
O60PYIOBAHUA U IPOBEAEHUE ONEPALTUOHHOIO
KOHTPOJIA U MAHUITYJIAIUNA B PEXUME PEAIBHOTO
BPEMEHU.

B cTarbe Tak:Ke NPUBOJUTCA OITUCAHHUE KOMIIEKCHBIX
UCHBITAHUN CUCTEMBI, IPOBEJEHHBIX C HCITOJIb30BAHUEM
KOIIMH KJIAIIAHOB U IIOJIHON MHCTPYMEHTAIbBHOU
KOMITOHOBKH (TPAKTOP — YAAPHOE YCTPOHUCTBO —
CIABUTAIONIEE YCTPOUCTBO) I ITIOATBEPKIACHU A
(PYHKIITMOHANBHOCTHU U 3(PPEKTUBHOCTH PA6OT.
HicnipITaHUA NPOBOAWUINCH HA MAKETE CUCTEMEBI
TOPU3OHTANBHOI'O 3aKAHYUBAHUSA, YTOOBI TIOATBEPJUTH
YCIEMHBIA CITYCK KOJIOHHEI, 3a1IETJIEHUE 3AIEJI0K
U YCIIENTHOE AEUCTBUE YIAPHOIO HHCTPYMEHTA,
COBMECTHYIO Pa0OTY JATYMKOB MHCTPYMEHTAIBHON
KOJIOHHBI C JATYUKAMH UCITBITATEIBHOI'O
nprUCnocob6aeHus. Takxe OyZeT ONMCaHa OIEPAIIsT
C/IBUT'd HECKOJIBKUX MY(]T, BBIIIOJHEHHAs 32 OHY CITO
B CeBEpHOM MOpeE. B x0z€ onepannuu nponus3BoAuIOCh
CYUTBIBAHME JAHHBIX HA IOBEPXHOCTH B PEXKUME
PEANBbHOTO BPEMEHH, YTO MO3BOJIUJIO MHXKEHEPY JIyUIIe
MOHUMATb CUTYALUIO B CKBA)KUHE U IPUHUMATD
HEMEJIJIEHHBIE KOPPEKTUPYIOIIHE AEUCTBUA BO
n36€KaAHNE JIOXKHOTO CABUT'da MY(THI BBUY IPUXBATA U,
TAKHUM OOPa30M, OCYIECTBUTD ONEPALHUIO YCIIENTHO.

Cita>KeHHAsA UHTETPALlHA U B3AUMOJEHUCTBHE
MEX/Y TPAKTOPOM, YAAPHBIM MEXAHHU3MOM U
CABUTAIOIINM YCTPOHMCTBOM, BXOAAIIUMU B COCTAB
MHCTPYMEHTAJIbHON KOJIOHHBI 1715 IIPOBEJAEHUA
MAHUIYJIALUNA C KOMIIOHOBKAMU 3aKAHYMBAHUA
CKBAXXMHBI, IIPECTABIAET COO0U IPOrPECCUBHOE
pemenue. Koneca TpakTopa HaXO[ATCs B BBIIBUHYTOM
COCTOAHUNU HpI/I BHKpCHHCHI/II/I y/:xapHoro MCXAHHW3MA,
4TO CIIOCOOCTBYET OIITHUMAJIBHOU LIEHTPAJIN3ALUHU
UHCTPYMEHTAJIbHOM KOJIOHHBI HA IIPOTSXKEHNUN BCEM
OIlepAlUU. DTO CHUXKAECT PUCK OTLEIICHUSA 3a11EJI0K
HpI/I OCyH.[CCTBJ'ICHI/II/I MHHI/IHYJ'IHL[I/Iﬁ Ha KOMIIOHOBKEC
3aKaH4YHMBAHHUA, 9YTO 9ACTO HpOI/ICXO/ﬁ[I/IT HpI/I
IIOCJIELOBATEIBHOM IIPUMEHEHU YU UHCTPYMEHTOB. TaKHUM
00pa30M, TEXHOJIOIMYECKAS IIATPOPMA IIO3BOJISAET
MIPOBOJUTD KOMIIJIEKCHYIO ONIEPAIIHIO IO IIPUHITUITY
«CITYCK — MMO3UIIMOHHUPOBAHUE — MHCIIEKTUPOBAHUE —
JICVICTBUE — IIPOBEPK».
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positioning, anchoring, and high bi-
directional force and stroke generation
in a slim tool architecture offering high
expansion shifting capability. Its downhole
logic for optimised electric and hydraulic
power distribution and a high degree of
instrumentation and sensors has brought
reliable target search, device engagement
and real-time operational visibility and
control to completion manipulation
operations.

Extensive system integration tests done on
replica valve sleeves using the full tractor-
stroker-shifting device toolstring to confirm
the functionality and effectiveness will
be described in the paper. This has been
done within a reconstructed horizontal
completion configuration to confirm
successful string conveyance, shifting
dog engagement and stroker shifting
action, collaborating toolstring sensor
measurements with those incorporated
in the test jig configuration. A single run
multi-sleeve shifting operation carried out
in the North Sea will also be described, with
real-time surface readout information which
allowed the engineer to better understand
the in-situ situation and take immediate and
controlled corrective actions, circumventing
a false shift scenario due to sleeve seizing
and delivering an efficient operation.

The seamless integration and interaction
between the tractor, stroker and shifting
device that make up the full manipulation
toolstring assembly presented in this
paper are transformative. Tractor wheels
are kept in an extended mode whilst
setting the stroker anchors, aiding optimal
centralisation of the toolstring throughout
the stroker anchoring and manipulation
sequence. This reduces the risk of the
shifting dogs unlatching from the profile
of the completion component being
manipulated as is often the case with a
sequential tool operation scenario — the
intervention technology platform providing
a true convey-position-inspect-act-verify
ethos.

Advanced Software Features to
Enable Smart Downhole Valve and
Sleeve Shifting Operation

Jisheng LI, Yang HU, Thomas MAUCHIEN,
Xuedong YANG, Clement LAPLANE, Richard
WOODS, Amanda Niazi OLIVIO, Ben DURAND,
Schlumberger



PacurupeHHsbIe (DyHKITHH IPOTrPAMMHOIO
o6ecreYeHH s, TO3BOJIAIOI e IPUMEHATH
HUHTEUICKTYAJIBHBIX IIOJXO0/ K OIIEPAIHAM IO
3aKPBITHIO/OTKPBITHIO KJIATIAHOB U My(T B
CKBaKHHE

I3ucan JIN, A1 XY, Tomac MOIIIEH, CroaayH AH, KnemeHT
JIAILJIDVIH, Puuapa BYJIC, Amanga Huaszu OJIMBHO,
ben JYPAH/I, Schlumberger

IIpu IPOBEAEHUN PAOOT MO NEPEKTIOUEHUIO KJIATAHOB
WIM MY(PT C IOMOIIBIO Ka6€eJIs yCIEX B 3HAYUTETbHOM
CTENEHU 3aBUCUT OT OIIBbITA U 3HAHUN NHXXEHEPA.

JIro6as1 ONIMOKA B OLICHKE CUTYAI[UH B [IPOLIECCE
BBITIOJIHEHH S PAOOT MOXKET IIPUBECTHU K IIPOCTOIO WIH
JlaK€ TIOJIHOMY IPOBAJTY OIlepalinu. IToce 3aBepieHus
onepanym 06padboTKa JAHHBIX U ITIOJITOTOBKA OTYETA
TAKXKE TPEOYIOT 3HAYUTEIBHBIX YCUJIUH U ABJISIOTCS
JIOBOJIBHO TPYJOEMKHM 3TAMIOM, YTO YACTO IPUBOJUT

K IIOATOTOBKE HEKOPPEKTHOT'O WJIM HETIOTHOT'O OTYETA.
DTH NPOOIEMBI PEMIAIOTCS C IOMOIIBIO NTEPEAOBOTO
OPOrPAMMHOI'O OOECTIEYEHU A JJI1 PETUCTPALIUU JAHHBIX
Ha ITOBEPXHOCTH. Llesnbio 10 111 perncrpanun JaHHBIX
HA [TOBEPXHOCTU ABJIAETCS BBICTPAUBAHUE MTOPAAKA
NPOBEIEHUSA PAOOT MO CEIEKTUBHOMY MEPEKITIOYEHHUIO
MY(T U KJIATTAHOB ITyTEM OJA00PA JOCTYIIHBIX IPUOOPOB,
ONTUMMUBALINU U YIPOIEHU PAOOUNX NIPOLIEAYD,
YCTPAHEHUS UIH COKPAIIEHUS TUITHYHBIX YEJIOBEUYECKUX
OIMMUOOK U 3HAYUTEIBHOIO CHUXKEHUSA HAIPY3KH HA
MOJIEBBIX NTHKEHEPOB ITPU ITOATOTOBKE OTYETA 1O
pe3yabraTaM pabdboT, Tak Kak ITO no3BOIIeT NIPOU3BOIUTD
ABTOMATU3UPOBAHHBIA COOP JAHHBIX B PEKUME PEATIBHOTO
BPEMEHU, UX O6PA6OTKY U IOATOTOBKY OTUYETOB.

Cexnusa 3. BHYTPUCKBAKUHHDBIE
PABOTbBI B DKCTPEMAJIBHBIX YCJIOBUAX

IIpumenenue ruopugao THKT c mepemagest
JAaHHBIX B PEKHME PEAJTBHOT'O BPEMEHH /1151
YCTpaHEHHUA IPHUXBATA TPYOBI B OHOM M3 CKBAKHH
CO CJIOKHBIMH YCJIOBHAMH B KyBeriTe

Xasen M. MATAP, Halliburton; 3akapusa anb-BAXAP, AGay/ia b. ans-
MYTAMPH, Xaxen axs-OTEMBH, MoxamMmas ans-A3MU, MexaHHA
anps-MEXAHHA, Kuwait Oil Company; Aoxynaarud ans-BA33AH,
Hoxonrya TPABECCO, Moxammay ans-KPUBAHU, Halliburton

ITpu padore THKT B CKBaXXUHAX C IEPETIAJOM JABICHHS
MOJKET BO3HUKATb MHOXKECTBO HENIPEBUICHHBIX ITPOOIIEM,
B TOM YHCJIE U IPUXBAT TPYOBL JIMATHOCTHKA CKBAXKUHHBIX
YCJIOBUI IIEPE]T HAYATIOM PAOOT UMEET BAXKHOE 3HAYECHUE,
HO HE UCKJIIOUAET BepossTHOCTH npuxsaTa 'HKT. C yueToMm
605nee aKTUBHOTO UCNoNb30BaHuA THKT B CkBaxkMHAX
C 9KCTPEMATBHBIMH YCJIOBUSIMH KPUTUYECKU BAXKHBIM
OPEJCTABISAETCS IOUCK PEMIEHUH, KOTOPBIE IOMOTI'YT
ussnekats THKT u KHBK nnocsie npuxsara.

IIpu UCTIOIB30BAHNU OOBIYHBIX THOKUX TPYO OIEPATOP

In conventional wireline intervention
shifting service, the success of the operation
is heavily dependent on the engineer’s
experience and knowledge. Any error in
judgement in the process of the operation
could lead to nonproductive time or
even total failure. Once the operation is
completed, the post-job processing and
report preparation also require significant
manual effort and are extremely time
consuming, which often leads to an
inadequate or incomplete report. These
challenges are addressed by advanced
surface acquisition software. The aim of
the surface software is to redefine the
selective shifting workflow by leveraging
the available instrumentation, streamlining
and simplifying operation procedures,
eliminating or reducing typical human
errors, and greatly reducing the burden on
the field engineers for post-job deliverables
with automated real-time data collection,
processing, and report generation.

Session 3. INTERVENTION
SOLUTIONS IN EXTREME WELL
CONDITIONS

Real-Time Hybrid Coiled Tubing
Service Overcomes the Issue of Pipe
Stuck in a Challenging Kuwait Well

Khaled M. MATAR, Halliburton; Zakaria Al-
BAHAR, Abdullah B. AI-MUTAIRI, Khaled
Al-OTAIBI, Mohammad Al-AZMI, Mehanna
AI-MEHANNA, Kuwait Oil Company; Abdulatif
ALWAZZAN, Joshua TRAVESSO, Mohammad
ALKREEBANI, Halliburton

Many unforeseen circumstances can
occur when coiled tubing (CT) is deployed
into a well with differential pressure
sticking being one such potential problem.
Diagnosing wellbore data before operating
on a well is important but does not
eliminate the possibility of stuck CT. With
the increase in use of CT on wells with
extreme conditions, the requirement to find
solutions that can help retrieve the CT and
its bottom hole assembly (BHA) is crucial.

When using conventional CT equipment,
the operator will have access to several
parameters, such as weight, circulating
pressure, wellhead pressure (WHP), and
depth. However, all these are surface
parameters, meaning they are obtained
based on the surface conditions. Having
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TEXHOJIOI'MU

OyZET UMETD JOCTYI K HECKOJIBKUM MTAPAMETPAM,

TAKHUM KaK BEC, IUPKY/IAIIMOHHOE JJABJICHUE, yCThEBOE
JIaBJIEHUE U [NTy6rHA. OHAKO BCE 3TU ITAPAMETPEI
U3MEPSAIOTCS Ha IOBEPXHOCTH. Hamnmune TOYHOM!
CKBLXKUHHOM MH(POPMALINHU B IOIIOJIHEHHE K IAHHBIM C
MOBEPXHOCTHU MOXKET OBITh TOPA37]0 6OJIEE NMONE3HBIM IIPU
BO3ZHUKHOBEHUH IPUXBATA B CJIOBUSAX MIEPENALA TABICHUSL

B gaHHOI CTaThe OIUCHIBAETCA IPUMEHEHUE TEXHOIOI' U
ru6puaHor FTHKT ¢ BO3MOXKHOCTBIO IEPEAAYU IAHHBIX
B PEXUME PEATIBHOI'O BDEMEHU JIJIs1 yCTPAHEHU
BO3HUKIIIETO NIPUXBATA. TEXHOIOT U BKIIOYAET B
ce6s1 YETBIPEXMUJLIUMETPOBBIN THOPUIHBIN KAOEb,
3armacoBaHHbIN B KOJTOHHY 'HKT, a Taxkoke moaynbpayio KHBK
C JATYHUKAMU 1A PETUCTPALMH OCHOBHOIM CKBA)KMHHOI
uHpopMannu. Hampumep, 3To Takass UHPOPMALU, KaK
BHYTPEHHEE U BHEIITHEE JABJICHUE U TEMIIEPATYPA, IOKALIUA
MY(T, raMMa-U3JIYIEHUE, CUIIBI CKATUA U PACTIKEHHUSL.

B KHBK Tak:xe Op1a YCTAHOBJICHA IPOTOYHASI KAMEPA
JUTs OGECTICYCHUsT 0630pa Ha 360° B MHOT'OCTBOJIBHOM
CKBAKUHE. B UTOT€ NONTY4IUIACh BHICOKOTEXHOJIOIUYHAS
KHBK o6111ett ;TTMHOM OKOJO 36 (hyTOB.

Briepsblie TexHoorus ruopuanoi F'HKT 6bu1a
MNPUMEHEHA JJI CTUMYJIALIUN IIPUTOKA B IBYCTBOJIBHOM
CKBaXUHE. bbl tonrydyeH npuxsaT 'HKT B 60KOBOM
crBosie L1, imameTp KOToporo cocTassisii 6 1/8 aioiima,

A IPOTSKECHHOCTD — 2647 QyTOB. [IpUYMHBI IPUXBATA
ObLIN HETTOHSTHBL. HO ITocie TImaTeIbHOM OLICHKH
BHYTPUCKBAKMHHOU MH(POPMALITUU OBLIO OIIPEJENEHO,
4TO IIPUXBAT, BEPOSITHO, CBA34H C IEPENAIOM JIABICHUH,
MOCKOJIbKY B OTKPBITOM Y4aCTKE GOKOBOI'O CTBOJIA
CKBAKUHBI PETUCTPUPOBATIACH 3HAYUTENBHBIE IIEPETA/bI
TUTACTOBOTO JIaBIeHUs (710 680 psi).

B cTarbe npeacTaBieHbl HEKOTOPBIE YPOKH, U3BJIEYEHHBIE
u3 caydas ¢ npuxsaroMm 'HKT, a Takoke npenMyiiecTsa
npuMeHeHUs TexHooruu ruopugHoi T'HKT ¢ nepenayeri
JAHHBIX B PEKMME PEAJIBHOI'O BPEMEHH JIJIS YCIIEMTHOT'O
U3BJICYCHUS IPUXBAYCHHOU TPYOBL. C IOMOIIIBIO
rubpuaHor FTHKT 6110 onpeiesicHO 3200HHOE 1aBIECHNE,
KOTOPOE MO3BOIMIIO OLIEHUTD MECTOIOIOKEHHE TOUKHU
MPUXBATA.

3areM ObLIa IPUJIOKEHA OOJIEE BBICOKAS CUJIA HATSKECHU S
HaPAJY C TPOKAYKOH JJOIIOJIHUTEILHBIX OO'bEMOB
JKMJJKOCTH, IIPU 3TOM BCE MAPAMETPBI OCTABAJIMCH B
padouux npeaenax KHBK.

HN3BJIeYeHHE YIIaBIIEeH B CKBAKUHY U-00pa3HOIL
T'HKT pamnao¥ 8300 (hyTOB C 3aI1aCOBAHHBIM
TEKTPUIECKHUM KAGeIeM: IPAKTHICCKUE IIPUMeED
u3 O0'beJTHHEHHBIX APAOCKHX DMUPATOB

IpHecro ®panko JEJIBIAJO, Myxammag Taaxbpxa XAH, Pao Ilacdun
Anu XAH, Hectop MOJIEPO, Auaa T'IJIAILL, Padasns ®epHAHTO
MATTOC, Mareg BAIIIA, Schlumberger; Tounu JIAIINIAHTE, Mapk
3EJLIEP, WellEnTech

Ha 3Tane 3akaH4YUBAHUA HETPASUITMOHHOM CKBAKMHBI
B O6'beJUHEHHBIX Apa6CKuX ODMuparax (OAD) npu }
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accurate downhole information to
accompany the surface data can be
much more helpful when encountering
differential pressure sticking situations.

This paper presents the application of
real-time hybrid CT (RTHCT) technology
to overcome stuck CT. The technology
incorporates 2 4mm hybrid cable injected
into a CT string and includes a modular
sensing bottom-hole assembly (MSBHA)
providing key downhole information.
Internal and external pressure and
temperature, casing collar locator, gamma-
ray, compression, and tension are all
examples of the downhole data. A flow-
through camera was also added to the BHA
to provide 360° visibility in the multilateral
well, resulting in a high-value BHA with a
total length of approximately 306 ft.

The RTHCT technology was initially
utilized to stimulate a multi-lateral well
composed of 2 legs. The CT became stuck
while displacing L1 lateral, which had
6-1/8in internal diameter and 2,647 ft
lateral length. The reason the CT became
stuck was ambiguous. But upon careful
evaluation of the wellbore information, it
was determined that it was likely due to
the differential pressure because L1's lateral
open-hole section had a large variance in
reservoir pressure (up to 680 psi difference).

This paper presents some lessons
learned when encountering a stuck CT
scenario and the benefits of utilizing the
RTHCT technology in challenging well
conditions to successfully retrieve the CT.
With the RTHCT technology, the bottom
hole pressure (BHP) was determined
allowing the downhole sticking point to be
estimated. Higher overpull values were then
applied along with additional pumping
whilst remaining within the operating
limits of the BHA.

Fishing More than 8,300-ft of U-Shaped
Collapsed Electric-Cable-Equipped
Coiled-Tubing: A Case Study from United
Arab Emirates

Ernesto Franco DELGADO, Muhammad Talha
KHAN, Rao Shafin Ali KHAN, Nestor MOLERO,
Anna GILASH, Rafael Fernando MATTOS, Maged
BASHA, Schlumberger; Tony LAPLANTE, Mark
SZELLER, WellEnTech

During the completion phase of an
unconventional well in the United Arab
Emirates (UAE), an electric-cable-equipped }
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000 «HedTeTpaHccepBUC» IBNSETCS OAHUM U3 BeAyLLUX OTeYeCTBEHHbIX pa3paboTynkoB
M NpousBoguTenem XMMnN4Yeckux peareHToB Ans MHTeHcupUKauum goobiun HepTu.
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— [esmynbratop «AS-DA»;
— [Jucnepratop «AS-Di»;
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— TNonumepHbIN KNCNOTHbIN 3arennBaTenb «MP»;
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— Brnokupyiolme cocTaBbl «SX» ANf WaAsLLEro ryLleHns U MIMKBUAALUM NorioweHuii bypoBbiX pacTBOPOB.

B koMMiekce ¢ NOCTaBKOM NPOU3BOANMbBIX XMMUYECKUX peareHTOB Mbl MPeaoCcTaBfisieM NoJHbIA NepeyveHb yciyr no

MHXEHEPHO-TEXHNYECKOMY CONMPOBOXAEHMIO Ha BCeX 3Tanax NpUMeHeHUs npeanaraemMbiX TEXHONOTMNN:

1) Moabop 1 aHanM3 ckBaXXMH-KaHANAATOB.

2) MNpepocTaBneHne pekoMeHAauuni no BbIGopy oNTUMAaNbHOM TEXHONOMMM MO KaXA0MY OObeKTY.

3) MNoaroToBka NpeABapUTENbHBIX PacyeToB, COCTaBlieHMe an3anHa o6paboTku C NpUMeHeHMeM NPOrpPaMMHOro
obecneyeHuns «StimPro», coctaBneHune nnaHa pabot Ha FTM.

4) MpoeeaeHne nabopaTopHOro UccneaoBaHNs obpasLoB HedTH 1 BOAbI U3 BbIOPAHHOM CKBaXWHbI, Noabop
ONTMMarbHbIX 4O3MPOBOK peareHToB AN NPUroTOBNEeHMA KUCTIOTHOrO COCTaBa, NpoBeAeHe TeCTUpoBaHMa obpasua
KWUCNOTHOMO COCTaBa Ha COBMECTUMOCTb C NMAacTOBbIM DIIONA0M.

5) MocTaBKa CONAHOM KUCNOTbI C AOCTAaBKON 4O MECTOPOXAEHUS.

6) Bble3g MHXeHepa-TexHoNora Ha MecTopoXaeHne AN KOHTPOJIA NpoLecca NPUroToByieHMs KUCNOTHOIO COCTaBa,
npoBefeHns NoJIeBOro TeCTUPOBaHUS MPUrOTOBJIEHHOIO KUCJIOTHOMO COCTaBa Ha COOTBETCTBME TpeboBaHUAM
3aka3ynka c opopMJieHMEM MOJIHOrO OTYeTa.

7) CocTaBneHue MaT4YMHra no UToram npoBeaeHHor obpaboTkn, aHanm3 a3 dpekTUBHOCTU 0OpaboTKN.

KomnaHus pacnonaraet co6cTBEHHOMN NPON3BOACTBEHHOM 6Ga30M, pacnonoXXeHHOW
B ropopge OTpagHom Camapckom o6nacTu, akkpeaMToBaHHOM XMMUYeckon naboparopuen,
COGCTBEHHbIMU KUCITOTOBO3aMU B LLOCCEMTHOM U Be34eX0AHOM UCNONHEHUUN, NPOrPaMMHbIM
obecneyeHuem ans npoBegeHUs MmoaennpoBaHus npouecca CKO u KrP. LWtaT komnaHum
MOSIHOCTbIO YKOMIMIEKTOBaH BbICOKOKBaNUPULMPOBaHHbIMUY cneLnanuctaMu.

HALLUN KOHTAKTbI:
Camapckas obnacts, . TonbsiTTu, yn. UHaycTpuanesHas, g. 1, ctp. 61
TenedoHsbl: 8 (8482) 55-72-56, 63-36-97
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NPOBEAEHUNU MHOT'OCTAAUIHOTO I'PIT BO3HUKIIA
HEOOXOIMMOCTBb OOPE3ATh U COPOCUTD B CKBAXXKUHY THKT

C 3a[IACOBAHHBIM 3JIEKTPUYECKUM KabeneM. Komnanus —
nocTaBmuk 'HKT-ycyr u mpou3BOAUTENb HHCTPYMEHTOB
COBMECTHO Pa3pabOTaAIN CIIEIIUAIbHBIH JIOBUIbHBIN
MHCTPYMEHT NOA NPO(UIb yrasie B ckpaxkuny 'HKT, uto
MO3BOJIMJIO OCYIIECTBUTD 3aXBaT JIEXKAIIEH B (POPME OYKBBI
U ru6KOo TPyOBI 1 6€30IIACHO U3BJIEYD €€ HA IOBEPXHOCTD.

WHXEHEPBI CO CTOPOHBI ONEPATOPA, TOCTABIIHKA YCIYT
I'HKT 1 npou3BOAUTEIA MTHCTPYMEHTA IIPOBEJIN AHAJIN3
YIIABIIEN B CKBA>KUHY T'MOKOM TPYOBI U TOTEHITUATIBHO
BO3MOJKHBIX PEIIEHUN TPOOIEMBL M3-32 TOrO, 4TO
I'HKT Haxonu1acek B CKBaKHUHE B (popMe 6yKBbI U, HE
MIPEJCTABISAIOCh BO3MOXKHBIM IPUMEHEHHUE CTAHIAPTHOT'O
OBEPIIOTA AJI51 KPYIVIOTO MTPO(UIIS UITH INIOCKOT'O
OBEPHIOTA JJI51 INIOCKOTO PO, B pesynbrare
NPUIIIOCh BOCCO3aBaTh U-06pasnbiii npoduns F'HKT pia
Pa3pabOTKHU COOTBETCTBYIONIEN HATIPABJISAIONIEN OBEPIIOTA.
BBIT U3rOTOBJIEH TPOTOTHII M UCIIBITAH HA IIOBEPXHOCTH,
4TOOBI yOEIUTHCA, UTO NPOMUIIb THOKOM TPYOBI HOMAJAET
BHYTPb OBEPIIOTA. MHCTPYMEHTAIbHA KOMIIOHOBKA TAKXKE
BKJIIOYAJIA B CEOSI OPUEHTHPOBOYHOE YCTPOHCTBO, KOTOPOE
TO3BOJIAJIO OCYIIECTBIIATH KOHTPOIUPYEMOE BPAIIIEHHE,
YTO CTAJIO 34JI0T'OM YCIIE€XA JJAHHOM JIOBUJIBHOM OIIEPAIINH.

[Nocne 3aBepiienna NOCaeTHEN JECATON CTAAUN
nepdopanyy Npyu 3aKaHYUBAHNUU CKBaKHMHBI THKT ¢
3aMMACOBAHHBIM IEKTPUYECKHUM Ka0€JIEM BHE3AITHO
OT/IEJINIACH, 4 IOTOM YIIaJId B CKBA’KHUHY IIPH MOIBITKE
HOAHSTB €€ Ha NOBEPXHOCTh. Onieparop T'HKT
AKTUBUPOBAJI TPYOHBIE/YIEPKUBAIONIHE TUIAIKH, OJJHAKO
ObL1a O6HAPYKEHA yTEeUKa. C IOMOIIBIO CPE3HBIX IIJIAIIEK
I'HKT puameTpoM 2 1roriMa Obl1a OOpe3aHa, B PE3YIbTATE
YETO B CKBAXKUHE OCTAJICS SJIEMEHT I'MOKOU TPYOBI JIVIMHOM
8360 dyTOB.

CITyCK CBUHIIOBOM I1€4YaTH ITOKA3a/1 Hannuue U-00pa3HoHn
TUOKOM TPYObI Ha TTyGHHE 6686 (PyTOB. DIEKTPUIECKHUH
Kabep He IMOKPBIBAJI BepXHIO 4acTb 'HKT B CKBAXKUHE,
YTO CHHIKAJIO PUCKU IIPU ITPOBEAEHUN JIOBUIIBHBIX
pa6oT. HECKOIBKO MOMNBITOK UCITOIb30BAHUA JIOBUJIBHOI'O
WHCTPYMEHTA JIJI KPYIJIOI'O NPO(MUIIA HE YBEHYAIUCH
ycnexom. HecMOTPs Ha TO YTO HOJIY4YaJIOCh OCYIIECTBUTD
3axBat, THKT BbICKAJIb3bIBAJIA IIPU ITONIBITKE ITOIbEMA.
OCMOTP U3BJIEYEHHOI'O HA IIOBEPXHOCTD OBEPIIOTA
TTOKA32JI HAJIMYHE CJIOMAHHBIX 3aXBATHBIX KJINHBEB BBUAY
HEPABHOMEPHOU MEPEAAUMN HATPY3KHU.

INocne ananusa BepxHer yactu apapuitHor THKT u
JOCTYIHBIX JIOBUWIbHBIX UHCTPYMEHTOB OBbLJIO IPUHATO
pereHue pa3paboTaTb TIMOPUHBIN KPYIVIBIA/TIJIOCKUA
osepuoT (4o n1o3sonuT U-oopazHon 'HKT nonacts
BHYTPb OBEPIIOTA), OCHAIEHHBIH IIOABUKHBIMU
3aXBATHBIMU KJIMHBSIMH, YTO OOECIIEYNUT OOJIBIIYIO
TJIOINA/1b KOHTAKTA, JTYUIINI 3aXBaT U U3BJICUCHUE
ABAPUHHOM TPYObI HA IIOBEPXHOCTD.

TTOCKONIBbKY HOAXOASAIINNI OBEPIIOT OTCYTCTBOBAJ,

OBLIIO HEOOXOAUMO OCYIIECTBUTD IIPOCKTUPOBAHUE U
MIPOM3BOJCTBO TMOPH/THOTO NOITYKPYIVIOTO/TIOCKOTO
oBepoTa 11 U-06pa3HOoro npodusis aBapuiHON

coiled tubing (ECE-CT) had to be cut and
dropped in hole while performing a plug-
and-perf campaign. The CT service provider
and tool manufacturer jointly redesigned

a specific fishing tool for a flat-shaped
collapsed CT pipe, which allowed the
latching of the U-shaped collapsed ECE-CT
pipe and its safe recovery.

The fish and potential solutions were
analyzed by the engineering teams from
operator, CT service provider, and tool
manufacturer. Because of the U-shape
of the fish, the existing techniques of
conventional overshot for rounded profiles
and flat overshot for flat-shaped profiles
could not be applied. The U-shape of the
fish was replicated and used to create the
overshot entry guide. The prototype was
manufactured and tested at surface to
ensure the profile was getting inside. The
tool-string included an indexing tool to
allow controlled rotation, which was key to
the success of that fishing operation.

Upon completion of the last perforating
stage in a 10-stage completion in the well,
the ECE-CT pipe accidentally parted and
then collapsed when it was being retrieved
to surface. The CT operator activated the
pipe/slips ram, but a leak was observed.
The 2-in. CT pipe was cut and dropped by
activating the shear/seal ram, thus leaving
8,360-ft of CT pipe in the well.

A lead-impression-block (LIB) run to
identify the fish profile found the U-shape
fish at a depth of 6,686-ft. The electric
cable did not cover the top of the fish, thus
reducing the risk of the retrieval operation.
Despite several attempts made with the
available fishing tools for rounded profiles,
even when latching was achieved, the fish
was lost. Inspection of the overshot after
it reached surface showed the presence
of broken slips due to uneven load
transmission.

After analysis of both the top of fish and
available fishing tools, a hybrid rounded/
flat overshot was designed to allow the
U-shaped CT pipe to get inside the overshot
and the traveling slip to latch onto the
collapsed body, allowing higher contact
area and resulting in the proper latch and
retrieval of the collapsed ECE-CT pipe.

Because a suitable overshot was
not available, the operation required
designing, producing, and implementing
a customized hybrid semi-rounded/flat
overshot for U-shaped profiles, as well as
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TPYOBL, 4 TAKIKE PA3PA6OTATH HOBYIO METOOJIOIHIO

3akuMa u u3siedenus 'HKT. Hainmune npousBOANTENS
WHCTPYMEHTOB BHYTPH CTPAHBI ITIO3BOIUJIO OBICTPO
pemunTh IpobseMy. [TIoTpebOBaNIOCh BCETO CEMBb THEH,
4TOOBI CHPOEKTUPOBATD, UBTOTOBUTD M UCTILITATh
OPOTOTUI UHCTPYMEHTA, COKPATUB, TAKUM OOPA30M, BPEMSI
IIPOCTOS CKBAKUHBL

IIpuMeHeHHe ITPOBOJTOIHBIX TEXHOJIOTHUE JIJI5
BHYTPHCKBA:KHHHBIX PA0OT B CBEPXITTYOOKHX
Tra30BBIX KOJUICKTOPAX B YCJIOBHSX BBICOKHX
TEMIIEPATYP U TABICHUS

Xyrihan JII0, CNPC Engineering Technology R&D Company
Limited; Muamuu JUH, China National Oil & Gas Exploration &
Development Company; Ysu JIU, CNPC Engineering Technology
R&D Company Limited; II3ynda JIMH, China National Oil & Gas
Exploration & Development Company; I13360 FOAHD, PetroChina
Tarim Oilfield Company; IIuJI¥O, CNPC Engineering Technology
R&D Company Limited; Y:xaumu IIUHD, Koyutea:x Hedrera3oBoro
genxa, Knrayickui He(p1saHO¥ yHuBepcuTeT, IlexkuH, Kurai

I'azoBoe mectopoxenue Kemacy B TapuMcKkoM 6acceriHe
XAPAKTEPUIYETCS CBEPXIITYOOKHUM 3ATIETAHUEM
(6500—-8000 M), CBEpPXBBICOKO¥M TeMIepaTyport (160—-190 °C)
¥ CBEPXBBICOKUM TITACTOBBIM JaByieHuem (110—136 MITa).
VCTBEBOE AABIIEHUE B MIPOLIECCE JOOBIUU TAKKE JOCTUTAET
80—-100 MTITa. IIpoBefieHUE BHYTPUCKBAXKUHHBIX PA6OT
6€3 OypOBOI1 YCTAHOBKH SIBJIAETCS IPOOIEMATIYHBIM
M13-32 BBICOKUX PHCKOB, CBA34HHBIX C YIIPABJICHUEM
CKBKUHOU. BpUIN ONMPOOOBAHBI IPOBEJEHUE UCTIBITAHUI
C UCIIOJIb30BAHUEM ITPOBOJIOKH, AJIEKTPHUUIECKOTO Kabe,
MOHUTOPUHT IIPH IOMOIIIN OIITOBOJIOKHA, OJJHAKO 44CTO
BO3HUKAJIN TAKUE TPOOIEMBIL, KAK OOPBIB IPOBOJIOKH,
HOTEPS CUTHANA, TAIEHUE IPUOOPOB B CKBAXKUHY U T. [I.

JIJ1s1 UCCneToBaHUA 3200€B CKBAXXUH HA JAHHOM
MECTOPOXKAECHUH IPUMEHAIOTCS IPOBOJIOYHBIE
TEXHOJIOTUH, 4 TAKKE IPUOOPBIL, POILIEIINE
CYHIECTBEHHYIO ONITUMM3ALIHIO. [JIs1 CHUXKEHU S
TPEHUS MPOBOJIOKH U O6ECTIEYEHM I 6E30MACHOCTH
CKBAKUHBI B IIPOLIECCE AKCILTYATALIUU UCTIONIb3YETCSA
YIUIOTHUTEIBHOE KOJIBLIO JJI5 3AKAYKH CMA3KHY, 4
TAKKE CAJIBHUKOBOE YIVIOTHEHUE; ObLI pa3paboTaH
CHELNAJIBHBINA CTA0OMIN3ATOD AJIA IITYLIEPHOM TPYOKH,
NPU3BAHHBIN 6OPOTHCS C IKCLEHTPUIECKUM U3HOCOM
MPOBOJIOKH U MITYLEPHOM TPYOKH; /151 CTAOMIN3A1IUH
IPOTHUBOBBIOPOCOBOI'O IIPEBEHTOPA U APMATYPHI B
YCIIOBUAX CUIBHBIX BETPOB B TOPHON MECTHOCTH
UCIIO/IBb3YETCA CAMOHECYIUI PhIYal BMECTE C 8 AHKEPHBIMU
TPOCAMUY; IS NIPEAOTBPAIIECHUA MOMAJAHNUA CMA3KH B
OKPYKAIOIYIO CPEAY UCTIONB3YETCA YCTPOHCTBO COOpA
CMAa3KH.

TexHOI0rus ObIA YCIIENTHO IIPUMEHEHA Ha O0JIee
4eM 70 CKBAKMHAX I'a30BOI'0 MECTOPOXAeHUA Ketacy.
ITpOBOANINCH TAKHE PAOOTHI, KAK UCIIBITAHUA HA IPUTOK,
UCIIBITAHWUS HA BOCCTAHOBJIEHHE [JABJICHUA, OLICHKA
UHTEPPEPEHIIUN CKBAXKUH. MaKCUMAJIbHAS ITTyOHMHA
YCTAHOBKM MaHOMETPA JOCTUTAET 7189 M. Hanbosibiee
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the development of a new methodology, to
successfully latch and recover the pipe. The
availability of a tools manufacturer inside
the country allowed a fast response, it only
took 7-days to design, manufacture, and test
the tool prototype, thus limiting the time
the well remained idle.

Field Application of Slickline Fishing
Well Intervention Technology in Ultra-
Deep HTHP Gas Reservoirs

Huifeng LIU, CNPC Engineering Technology
R&D Company Limited; Mingming DING, China
National Oil & Gas Exploration & Development
Company; Cheng LI, CNPC Engineering
Technology R&D Company Limited; Zongfa
LING, China National Oil & Gas Exploration &
Development Company; Zebo YUAN, PetroChina
Tarim QOilfield Company; Qi LIU, CNPC
Engineering Technology R&D Company Limited;
Zhengli QIN, College of Petroleum Engineering,
China University of Petroleum, Beijing, China

Kelasu gas field in Tarim Basin is
characterized by ultra-deep (6500—8000 m),
ultra-high temperature (160—19 °C) and
ultra-high reservoir pressure (110-136 MPa).
The wellhead pressure during production
is also as high as 80—100 MPa. Rigless well
intervention is always difficult to perform
because of the high well control risks.
Slickline testing, electric line testing and
optical fiber monitoring have all been tried,
but problems like breaking of slickline, loss
of signal, falling of instruments into well, etc.
were encountered.

A slickline fishing technology has been
used for bottom hole well surveillance
in this area with many optimizations on
the instruments. Grease injection sealing
assisted by packing sealing is used to reduce
friction of slickline and to guarantee well
safety during operation; a choke tube
stabilization device is invented to deal
with the eccentric wearing of slickline
and choke tube; self-supporting lever
together with 8 anchor ropes are used
to stabilize the blowout prevention tube
assembly to withstand the high wind in the
mountainous area; grease collection device
is used to avoid the discharge of grease into
the environment.

The technology has been successfully
used in more than 70 wells in Kelasu gas
field. The interventions include production
testing, pressure built up (PBU) testing and
well interference test. The maximum setting



YCTBEBOE IABJIEHUE [IPH IPOBEICHUM UCTIBITAHUI
pocruraer 90 MITa. CaMoe Aj1uTe/IbHOE BPpEM KOHTPOJIA
IABJICHUS COCTABJISIET 10 52 qHEM. He 6b1710 BBISIBJIEHO
HUKAKHX IPOOJIEM HH HA YCThE, HU B CAMOI CKBAXKITHE;
BCE HEOOXOAMMBIE TAHHBIE ObLJIU TTOMYYEHBL ITpH 3TOM BO
BpEMs IPOBEAECHUS PAOOT CKBA’KUHBI HE INIYIIHINCD, YTO
MO3BOJIWJIO 3AIUTUTD KOJUIEKTOP. JJaHHAs TEXHOJIOT U
IPUMEHAACD JJIs1 IPOBEICHUA OLICHKU MHTEP(MEPEHITUN
CKBAXUH Ha 6510Ke KerieH 8. Pe3ynbTaThl OKA34/11 O4EHDb
XOPOMIYIO MEKCKBAKMHHYIO CBA3b U BO3MOKHOCTD
YBEJIMUEHUS PACCTOSHUS MEXK/Ty CKBAXKUHAMU. [Iporpamma
Pa3pabOTKU JTAHHOTO 6JI0KA 6bLIA CKOPPEKTUPOBAHA
COOTBETCTBYIOIIUM OOPA30M, M OKA34JI0Ch, UTO
OKH/JIAEMBIU ICOUT OBbLI IOCTUTHYT C KOJTUYECTBOM
CKBAKWUH Ha 4 MEHBIIIE N3HAYAIbHO INIAHUPyeMOro. Kpome
TOTO, ObLIIA YMEHBIIIEHA [NTYOUHA 3A0YPUBAHUS B LIETIEBOM
mnact ¢ 200 go 130 M, IIpH 3TOM NOJIYYE€HA AHAJIOIMYHAA
OPOAYKTUBHOCTD CKBA’KUHBL

B HacTos1IEE BpEMSA TPOBOJIOYHAS TEXHOIOTUSA
U3MEPEHUA 3a60MHOIO JABJICHUSA AaKTUBHO ITPUMEHSETCSA
HAa CBEPXITTYOOKUX CKBA’KMHAX C BBICOKUMH IOKA34TENAMU
TEMIIEPATYPHI M JABJIEHUA B (POPIIAHJOBOM HacceriHe
Kyua. TexHOn0rust 3apeKOMEH/I0BAIA CEOSI B IOIEBBIX
YCIOBUAX KaK IPOCTAA B OKCILTYyaTAIlIMH, MEHEE
3aTPATHASA U OOECTIEYNBAIONIASA 3AMUTY IJIACTA BO BPEMSA
poBeJeHUS padoT. OHA MOXKET OBbITh IPUMEHECHA HA
JIIOOOM 3TAIIE )KU3HEHHOT'O ITUKJIA CKBAXKUHBI IS OLIEHKNA
JUHAMAYECKUX JAHHBIX IIJIACTA, BBEJJEHHA B SKCILTyaTALIHUIO
HOBBIX CKBAKMH U /11 ONTUMHU3AIIUN JOOBIYH HA YKE
Pa0bOTAIONINX CKBAKUHAX.

HcTopusa yCHENIHOT'O Pa30ypHUBaAHUS
Ira30THAPATHON IPOOKH B CBEPXITYOOKOBOTHOM
CKBAKHHC HA IIICJII)(I)C B I/IH,I[I/II/I C HCITOJIB30OBAHHECM
T'HOKHX HACOCHO-KOMIIPECCOPHBIX TPYO

AHkuT MUPAHMU, Pan:x YAHIOAK, Conusa TPUITATH, Aurann
IIPUBACTAB, Bumainxs ATTAPBAJL, Halliburton

O6pa30BaHUE I'A30TU/IPATOB HA ITATIE OYPEHUS
Y 3AKAHYHBAHUS CKBAXKUHBI MOKET IIPUBECTU K
3HAYUTEIbHBIM KCIUTYATAIJMOHHBIM PACXOJAM B YCIIOBUAX
IITyOOKOBOJHOM CPENBL B CBEPXINTYOOKOI CKBAXKUHE Y
BOCTOYHOT'O NOGEPEXDbA MHIUM ¢ UI3MEPEHHOI ITTyOUHOI
B BOJIc 2830 M BO BpeMs INIYNICHU I CKBAXKUHDI ITOCTIC
€€ MCIBITAHUS OblJIA OOHAPYKEHA I'U/IPATHAS TPOOKA.
MHOrO4HMC/IEHHbIE ONBITKH U3BJIEYD IPOOKY IYTEM
UKJIMYECKOT'O HATHETAHUSA / COPOCA IABIEHUS IOTEPIIETN
HEY/a4y, U B KOHEYHOM CUYETE IIPUIIOCH OCYIIECTBIIATD
pa30ypHBaHUE I'UIPATHOU NPOO6KU € nomotbio FTHKT.

Ha 6ypOBOI1 YCTAaHOBKE ObIIA CMOHTHPOBAHA ITOJITbEMHAS
pama g ycraHoBku 'HKT, 3aTeM 66112 yCTaHOBJIEHA
rubkas Tpy6a ¢ ppeseprort KHBEK. KHBK cocTtosina
U3 IBUTATENSA CO CTATOPOM OJIMHAKOBOT'O JUAMETPA U
(dpe3epoBoYHOTO 1os10Ta Hurricane. B kauecTse paboueri
SKHJIKOCTU OBbLI BBIOPAH HATPETBIN 6ypPOBO paCTBOP C
cofepyKaHUEM TITUKOIISE 6—30%. KOHIEHTPATIHS TITUKOJIS }

depth of the manometer reaches 7189

m. The highest wellhead pressure during
testing reaches 90 MPa. Longest pressure
survey time comes up to 52 days. No
surface or downhole problems have been
encountered and all the required data have
been acquired. The wells were not killed
during the intervention so the reservoir

is well protected. Well interference tests
were conducted in Keshen 8 block using
this technology. The results showed very
good interwell connectivity and suggested
that well spacing should be enlarged. The
development program of this block was
adjusted accordingly and it turned out that
the expected production rate was achieved
with 4 less wells. Besides, the drilling
thickness of the target formation was
reduced from 200 m to 130 m and the same
well productivity was also obtained.

Now the slickline fishing bottom hole
pressure survey technology has been
extensively used in the ultra-deep HTHP
wells in Kuqa Foreland Area. It has been
field proven for simple operating, less cost
and formation protection. It can be used
anytime in the life cycle of a well to evaluate
the reservoir dynamic data, to deploy new
wells and to optimize the production
system of existing wells.

Case History of the Successful
Milling of a Gas Hydrate Plug in an
Ultra Deepwater Well Offshore India
Using Coiled Tubing

Ankit MIRANI, Raj CHANDAK, Soniya TRIPATHI,
Ashish SRIVASTAYV, Vishal AGGARWAL,
Halliburton

Gas hydrate formation during the
drilling and completion phase can add
significant operational costs in a deepwater
environment. In an ultra-deepwater well
off the east coast of India with a water
depth of 2830 mMD, a hydrate plug was
discovered during well-killing operations
after a well test. Multiple attempts to
remove the plug using cyclic pressurization/
depressurization failed, and a Coiled Tubing
(CT) intervention was required to mill out
the hydrate plug.

A Coiled Tubing Lift Frame (CTLF) was
rigged up to accommodate the CT stack
inside the derrick then CT was deployed
with a milling Bottom-Hole Assembly
(BHA). This BHA comprised of an even- }
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JUIS PA3JTUYHBIX YCJIOBUI IO TEMIIEPATYPE U IABICHUIO
PaCCYUTHIBAIACH HA OCHOBAHUH JJAHHBIX KPUBOM
(POPMUPOBAHUA TUAPATA METAHA C UCMIOJIB30BAHUEM
ypaBHEHUA XaMMEPIIMUATA. TEXHUUECKUI IJTaH
TAKXKE BKJIIOYAJI BBIOOD 3HAYEHUS IPOTUBOJABJICHUS U
TEMIEPATYPHI (PIIOUAA HA OCHOBE UMEIOMUXCS JAHHBIX
UCTBITAHUI IJIACTA U CKBA’KWHBL

INocne Hagana pa3oypUBAHUS OCYLIECTBIIAIOCh
HOJIEPKAHHE PAOOYUX NAPAMETPOB JUIS YIPABICHUS
CKOPOCTBIO TPOXOJAKU. [TOCKONMBKY 'H/IPATHBIE
06pPA30BAHMA HE ABJIAIOTCA OGHOPOAHBIMU, HA
MNPOTSKEHUHU BCEU ONEPAIIUU TOAAEPKUBAIOCH
MIPOTUBOAABJIEHUE 711 KOHTPOJIS HAJT CKOIUIEHUEM
ra30B BHYTPHU IPOOKH, 4 TAKXKE JIJI IPENOTBPAIIEHUSA
MOMAaaHUA TBEPABIX (PPAKIIUIT HA TOBEPXHOCTD BO
BpEMS pa30ypUBaHUAL. [ IPOBEAEHUSA PAOOT ObLIO
BBIOPAHO «MEHEE ATPECCUBHOE» JONOTO Hurricane,
4TOOBI HE IONYCTUTH OOPA30OBAHMUA KPYITHBIX
3JIEMEHTOB TBEPJIOT'O r'UAPATA. BIOOp cTaTOpa C
PaBHBIM JUAMETPOM OOYCIIOBIIEH TEM, YTO OH UMEET
©0J1€€ BBICOKHE IKCILTYATAIJMOHHBIE IIPEJIENBL U O0JIEE
YCTONYMB K Zie(POPMALIUU U JErpajaliuy. Temneparypa
3aKa4YMBAEMOH U OOPATHOM KUJAKOCTEN HAXOJUJIACH
O/ HOCTOSTHHBIM KOHTPOJIEM JIJIST OOECTIEYEHN A
JOCTATOYHOU TEIVIOBOU SHEPTUU B CKBAXKUHE U
NPEJOTBPALIEHHA IIOBTOPHOI'O OOPA30OBAHUSA I'MJIPATOB.
ITOCKONBKY TEMIIEPATYPA HA 3260€ Obl1a 6JIM3KA K
TOYKE 3AMEP3AHUA BOJBL, )KUJKOCTb HETTPEPBIBHO
MEPEKAYUBATIACH C MUHUMAJIBHOU CKOPOCTBIO BO
BpeMs cnycka THKT, 4TOOBI TOAAEPKATD 1ACTOMED
CTAaTOPA B CMAa3aHHOM M «<HAIPETOM» COCTOSHUU.
600-MeTpOoBas rUApATHAS TPOOKA BHYTPH parizepa
OblL1a pa3zbypeHa MeHee yeM 3a 24 gaca, riocsie yero 'HKT
OECIPEnSITCTBEHHO NPONLIA IO (POHTAHHON ApMATyPhI
JUISL UCTIBITAHUS TIOJIBOTHOT'O YCThs HA I1y6uHe 2830
M. Bbl1a yCTaHOBIEHA THIPOANHAMUYECKAA CBA3B CO
CKBaKMHOI, 1 OIIEPALINA ObLIA 3aBEPIIEHA.

VianeHue ra3oruipaTHeIX IPOOOK ABJIAETCA
TEXHUYECKU CIIOKHOM U OIIEPALIMOHHO TPYAOEMKOM
3a7a4er. Kpome TOro, o JaHHOU TEME OYEHD
MaJIO JIMTEPATYPHI U IPAKTUYECKHUX IIPUMEPOB. B
HACTOSAIIEN pabOoTe IPEACTABIEHBI OCHOBHBIE BBIBOJBI,
CJIeJIAHHBIE HA TANAX IIJIAHUPOBAHUA U BBITTOJIHEHUA
onepanmnu, KOTOPBIE U CTAJIU 32JI0I'OM €€ YCIIEITHOIO
nposeseHus. OHA CTAHET CBOETO POJA CIIPABOYHBIM
MAaTEPUAJIOM [IJIs OTIEPATOPOB U CEPBUCHBIX KOMIIAHUI
B 494CTHU HHQHI/IpOBaHI/IH, IIOATOTOBKH U pCZU'[I/ISQLU/II/I
aHAJIOTUYHBIX oneparuti ¢ THKT.

MeKIUCITUIITHHAPHBIH ITOAXO0/L, K IIPOBEICHHIO
omnepanuii Ha THKT B GOKOBBIX CTBOJIAX CKBAYKHH
IIPOTAKEHHOCTHIO 60s1ee 15 000 pyros B CIITA

Hpma Upauc TAJIBBAH, :xene3uc /o MAJINTAHAO-AKHHO,
Tappu MAKKJIEJUTAH/, FET Global Tubing; T>xeiimc Xutr MATT,
Pocc XAVIJILI, Gladiator Energy Services
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walled stator assembly motor and Hurricane
mill bit. Heated brine with 6—30% glycol was
the fluid recipe for the job with the glycol
concentration at different pressure and
temperature conditions calculated based
on data derived from the methane hydrate
formation curve and Hammerschmidt's
equation. The engineering plan also
incorporated the backpressure and fluid
temperature selection criteria based on
available reservoir and well test data.
Milling was started and operating
parameters were maintained to achieve
a controlled rate of penetration. Since
hydrate formation is not homogeneous,
backpressure was maintained throughout
the job to regulate the expansion of any
gas pockets between the plug and prevent
solid hydrates from being propelled to the
surface during milling. The "less-aggressive"
Hurricane mill bit was selected to prevent
any large chunks of solid hydrate from
getting dislodged from the plug. An even-
walled stator was selected as it provides
higher operating limits and is more
resistant to deformation and degradation.
The temperature of pumping and return
fluids was constantly monitored to ensure
sufficient thermal energy downhole to
prevent hydrate re-formation. Since bottom-
hole temperatures were close to the freezing
point of water, fluid was continuously
pumped at a minimum rate during CT trip-
in to keep the stator elastomer lubricated
and "heated". The 600m hydrate plug inside
the riser string was milled-out in less than
24 hours, following which the CT did not
encounter any obstructions to the depth of
the sub-sea test tree (SSTT) at 2830 mMD.
Pressure communication was established
with the well and the job was concluded.
Removal of gas hydrate plugs is a
technically challenging and operationally
complex job. Furthermore, available
literature and case histories on this topic are
sparse. This paper presents key learnings
from both the planning and execution
stages which made this challenging job
a success. The paper aims to serve as
a reference for operators and service
companies to plan, develop and execute
similar CT well intervention solutions.

A Multidisciplinary Method for
Tackling CT Ops in Well Laterals
Exceeding 15,000 ft in the US



B cTpeMiieHNM OOECTIEYUTD IPEJCKA3ZYEMOE U
MOCTOSHHOE KAYECTBO ITPOBEJEHUS PAOOT B OOKOBBIX
CTBOJIAX NPOTSKEHHOCTBIO 6071ee 15 000 pyTOB
OPUHUMAIOT UHAUBUAYAIbHEIE petiens a1 THKT, koTopeie
MHUHUMUBUPYIOT PUCKH, YIIYUIIAIOT OOITYIO SKOHOMUKY
MECTOPOXKAEHUS U IOCTENEHHO HAYNHAIOT UTPATh
BEAYIIYIO POJIb B OOIACTH PA3PAOOTKH HETPAAUITUOHHBIX
CJIAHIIEBBIX MECTOPOXKIAEHUN.

B 31011 paboTe NPeACTABIEH MYJIBTUAUCIIUIIIMHAPHBIA
MOJXOJ, K YCOBEPIIEHCTBOBAHHUIO KJIIOUEBBIX ITOKA3ATEIET
3(PHEKTUBHOCTU NNPOBEACHUS PA6OT B GOKOBBIX CTBOJIAX
C 60JIBIIINM YIVIOM OTXO/A OT BEPTUKAJIU, KOTOPBIH B TOM
YHCJIE TOCTIOCOOCTBOBA PA3PA0OTKE CAMOI KPYITHOH B
ucrtopuu 'HKT 11 mpoBeIeHNS BHY TPUCKBAXKUHHBIX
PaboT B CBEPXIPOTSIKEHHBIX OOKOBBIX CTBOJIAX HA
MeCTOPOXAEHUAX CEBEPHOU AMEPUKHU.

TpaeKkTOpUH COBPEMEHHBIX CKBAKUH IPEAIONIATAIOT
TIIATEIBHOE INIAHUPOBAHUE ONEPALTN ITO Pa36ypPHUBAHHIO
NPOOGOK U MPOMBIBKE CKBA>KMHBI ITOCIE I'PTT, i1t
YCIIENTHOT'O NPOBEJEHNA KOTOPHIX TpebyeTcsa THKT
OOJBIIETO PA3MEPA U OOJIBIIIEE TABIECHHUE 3AKAUKH. TaKOE
TIIATEIBHOE INTAHUPOBAHUE IO HAYAJIA IPOBEIEHUA PAabOT
MNPEJIIONATAET OLIEHKY CHJL, JEHCTBYIONUX HA TPYOY, AaHAJIN3
TU/IPABJINYECKUX XAPAKTEPUCTHUK, TOYHOE ONPENETIEHUE
MECTOIIOJIOKEHHS U KOJIMYECTBA IIPOOOK, TOAOOP padouect
JKMJJKOCTH, COCTABJIEHUE I'PAPUKA, U ITO HE CUNUTAA
nogoopa ontuManbHOM THKT B yacTu ee mapameTpoB 1
rpefiaa cranu. ITocsie nposeieHust paboT Ha CKBAXKUHE
BCS ITOJTyYEHHAS UH(POPMALTUA U JAHHBIE AHAJIU3UPYIOTCSA
Y MCTOJIBb3YIOTCA IPU IIIAHUPOBAHNH ITOCTIEAYIOMMNX
ONEPALNH, YTO ITO3BOJISIET HOBBICUTD UX 3(P(PEKTUBHOCTD U
U30€KaATh IIPOOIIEM, KOTOPBIE BOZHUKAJIU HA IIPEbIIYIIIUX
OOBEKTAX.

COOGpaHHBIE 10 PE3Y/IBTATAM IIPOBEJEHHBIX PA06OT
JAHHBIE, 4 TAKXKE UTOT'Y UCCIJIEJOBAHUI, ITPOBEAECHHBIX
JUIA TUIAHAPYEMBIX OYPOBBIX OIIEPALIUIA, BBUIMJIVCE B
UTEPATUBHBINA ITPOLIECC, B PE3YIBTATE KOTOPOT'O ObLIA
pazpaborana HoBass 'HKT ¢ peKOpAHBIMU TAPAMETPAMHU:
2,625 a1otiMa — BHEITHUI IUAMETD, THHA — 6071ee
30 00 (pyTOB, TOKOOPAHHAA HA 3AKA3 TOJIIIMHA CTCHOK —
110 0,276 froriMa, UCTIONMb30BAHUE BHICOKOITPOYHOL
3aKaJIEHHOM CTAJIH, BBIAEPKUBAIONIEN JABIEHUE JJO
130 000 psi. O6muri Bec arou T'HKT npesplmaer
187 000 (pyHTOB, UTO CTABHUT HOBBIE 34/1d44M B YACTH
JIOTUCTHUKHU 1 JJOCTABKH IO MECTA IIPOBEACHUSA PAOOT.

AHAJIN3 TAKXKE TTOKA3271 HEOOXOAMMOCTb IPUMEHEHUA
BUOPAITMOHHBIX UHCTPYMEHTOB U XMMHUYECKHUX JJOOABOK
JUTS TOCTHSKEHUS JTYUIIEeH TPOXOKH B OOKOBBIX CTBOJIAX.
17151 pa3MemmeHust PEKOPAHO JITTMHHOM KOJTOHHBI
NOTPEOOBAIACH CAMOE KPYITHOE IIACCH, JOCTYITHOE
Ha PBIHKE, 4 TAK)KE UHXXEKTOPHOE O60PYAOBAHHE
TIOBBIIIIEHHOM MOIITHOCTHU. AJTAIITHPOBAHHBIE TIO/T HOBYIO
kosioHHY THKT MeTozp! IpoBeieH s pa6OT HO3BOIHIN
COKPaTHUTb BpPeMs, TPEOYEMOE Ha Pa30ypHUBAHUE TPOOKH, 4
TAKXKE BPEMS OCTAHOBA, UTO MTO3BOIMJIO YMEHBIIUTD BPEMSI
MIPOBEJICHH S ONIEPAIINH B I[E€JIOM.

B 1annoi1 paboTe NOKA3aHO, KAK OBICTPO YBEJIMYUBACTCA

Irma Irais GALVAN, Genesis Lo MALLANAO-
AQUINO, Garry McCLELLAND, FET Global
Tubing; James Heath MYATT, Ross HOWELL,
Gladiator Energy Services

With the goal of providing predictable
and repeatable performance in extended
laterals exceeding 15,000-ft, customized
coiled tubing (CT) solutions that minimize
risk and improve overall field economics
are driving the industry in unconventional
shale resources.

This paper documents the
multidisciplinary approach taken to
improve operational key performance
indicators (KPIs) in extended reach
operations, which contributed to the
engineering of the largest CT ever
manufactured to service super laterals well
in North America.

The newest well trajectories involve
extensive planning for post-frac plug
mill-out and clean-out operations
which demand bigger CT sizes and
greater pumping pressures to efficiently
accomplish the work. Ahead of these
interventions, careful job planning involves
thorough tubing forces, hydraulics analysis,
exact location and number of plugs, fluid
selection, and scheduling, in addition to
an optimized CT string profile and grade.
Upon execution of the operations, results
of the post-job analysis of metrics and
tubing forces collected from multiple
wells were used to feed the analysis of
subsequent operations to further improve
performance and resolve any previous
issues.

Field collected data along with surveys
for projected well drillouts fed into the
iterative string design methodology that
produced a record-breaking string profile
of 2.625-in outer diameter with over
30,000-ft in length, using custom-fit wall
thickness configurations that featured
up to 0.276-in thickness and quench-
and-temper 130,000-psi grade materials.
This CT engineered solution surpassed
187,000-1bs of combined weight, becoming
an important milestone for domestic CT
interventions logistics.

Analyses have also shown the need for
vibration tools and chemical additives to
further extend lateral reach. Operational
changes to accommodate this record-
setting CT string included the use of the
largest capacity CT units in the market
and high-powered injector equipment.
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cpoc Ha KooHHBI THKT 6omblero fuaMeTpa u
OOJBINEH IUTUHBI, COOTBETCTBEHHO, HEOOXOAUMBI
THOCTOSIHHBIE UHHOBAIIUU B OTPACIH. BaxkHO
COBEPIICHCTBOBATH XAPAKTEPUCTUKH HA3EMHOI'O
060pPYAOBAHM A, CKBA)KMHHBIX HHCTPYMEHTOB,
MaTEpUAIOB 1151 nponu3BoacTBa THKT, a Takke
YBEJIMUYUBATD KOJIMYECTBO KOH(PUT'YPALIUIA
BBICOKOTEXHUYHBIX KOJIOHH THOKUX TPYO,

4TOOBI CTABUTH HOBBIE PEKOP/IbI IO IMIPOBEACHUIO
BHYTPHUCKBA)KUHHBIX PAOOT B CBEPX/IIMHHBIX
OOKOBBIX cTBOMAX (Galvan, et.al, 2017).

H3BJI€YE€HHE IIPOOKH C IPHMEHEHHUEM
AKCTPEMATIHHBIX TATOBBIX YCHUIHH U
JHATHOCTHKA IUTACTA

IIsep ®YIIE, Schlumberger; Karin YUITC, BP;
Ananjg PATXABAH, Schlumberger; ®pancucko TAPCOH,
Jzxapen CIIAVICEP, BP

JIOCTYII B CKBAXKUHY 3a494CTYIO ABISETCSI OCHOBHBIM
3JIEMEHTOM I'€OJIOTO-TEXHUYECKHUX MEPOIIPUATUI
B MEKCHMKAHCKOM 32JIMBE IIPH IPOBEJECHUU
IJIYOOKOBOJHBIX PA60T. MOT'YT BOBHUKATD PA3JIMYHBIE
CJIOKHOCTHU, CHOCOOHBIE TOCTABUTD O/ yTPO3Y
BBIIIOJTHEHUE BCETO IOPOrOCTOSIIETO IPOEKTA U
MHPUBECTH K 33/IEP’KKE TOTEHIIUAJIBHOI'O IPUPOCTA
o6beMa 1O06bI4H. [T03TOMY PabOTHI TIIATENBHO
IUTAHUPYIOTCS C IPOPAOOTKON BCEX CIIEHAPUEB,
4TOOBI YYE€CTb BO3MOXHBIE OCJIOKHEHUS U
06€ECEYNTD HAINIHE HEOOXOIUMOI'O OOOPYAOBAHUSL.

Ha MeCcTOpOX/IeHNH ATIIAHTUC OOPA30BAHUE
OTJIOKEHUI CTAJIO 3aTPYAHATD JOOBIYY U3
CKBa’KMHBI C IBYX30HHBIM 3AKAHYUBAHUEM. YMHAsA
CHCTEMA 3aKAHYUBAHUSA BKJIIOYAJIA B Ce6d 1BA
TUAPABINYECKUX KIAMTaHA, KOTOPBIE O3BOJISIN
YIPABJIATH IPUTOKOM M3 BEPXHEN 1 HUKHEN 30HBIL.
3aMKOBOE€ YCTPOHCTBO C IPOOKOM, yCTAHOBJICHHOE
B [IOCAJOYHOM HHIIIEJIE, BIIOKMPOBAJIO IPUTOK
W13 HUKHEN 30HHBI B TeueHue dosiee 10 net. bolna
pa3paboTaHa IPOrpaMmMa BHYTPUCKBAKUHHBIX
paboT C LIENIBbIO CTUMYJIMPOBAHUSA IIPUTOKA B BEPXHET
30HE, 4 TAKXKE C LIEJIbIO IPOMBIBKH U 3AKAYKHU
WHIMOUTOPA OTIIOKEHUH B HYXKHIOIO 30HY. [Toce
npoBefeHns paboT 06€e 30HbI 6y1yT BBEACHDI B
IKCILTYATALUIO, YTO 3HAYUTEIBHO YBETUYHUT A€OUT
CKBaKMHBL

KOMILIEKCHBIH ITOAXO0/1 O0eCIIeunBaeT Ooiee
BBICOKYIO 3 (heKTHBHOCTH U CHHKAET PHCKH
npH nep@opanuy IIACTa B CKBAKHHAX IO,
JaBJIEHHEM IIPH OKHUJAE€MOM /IABJICHHUH I'a3a
B ycThe cKBa:kuHBI 10 500 psi (byHTOB Ha
KBaJPATHBIN TFOHM M)

Ann3amuH TATUEB, Anekcanap IINBEHD, Ilexpo JaHU3IH
KOPPEA, Yapiau MaxkKJIUH, Baker Hughes Incorporated;
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Additionally, tailored operating techniques
helped reduce the average rate of
penetration through plugs and stall
times, consequently, reducing overall job
completion times.

As this paper documents the speed at
which the demand for larger and longer
CT is growing, continuous innovation is
needed in the CT industry. Capabilities of
surface equipment, downhole tools, CT
materials, and highly engineered string
configurations, must be pushed ahead
of their current specifications to set CT
accessibility records in super lateral wells
(Galvan, et.al., 2017).

Plug Fishing with Extreme Pull Force
and In-Situ Diagnostics

Pierre FOUCHER, Schlumberger; Kyle WIGGS,
BP; Anand RAGHAVAN, Schlumberger; Francisco
GARZON, Jared SPICER, BP

Well access is often a key part of
interventions in the Gulf of Mexico for
deepwater operations. Multiple challenges
can occur and jeopardize an entire costly
program and defer potential production
gain. Therefore, each intervention is
thoroughly planned, and each scenario is
reviewed to make sure all the contingencies
are anticipated, and the equipment is
available if needed.

In the Atlantis field, scale buildup was
impairing the production of a dual-
zone frac-pack completion. The smart
completion integrated two hydraulically
controlled valves to control the flow
from an upper and lower zone. The lower
zone was isolated due to scale, and the
upper zone was kept in production. A
lock mandrel with a plug set in an AOF
nipple had been blocking the lower
zone production for more than 10 years.
An intervention was designed with the
objective to stimulate the upper zone, and
clean out and squeeze scale inhibitor in the
lower zone. Post-intervention, both zones
would be bought back into production to
significantly boost well production delivery.

Integrated Approach Yields
Improved Efficiency and Lower Risk
in High-Pressure Live-Well Perforation
Intervention With Expected WHP of
10,500 Psi Gas



Pydpar MAMMA/IOB, Hapumas ITAIITAEB, Maapud
AJINTAXBEPOUEB, AkGap AKBAPOB, Umid Babek Operating
Company

Lenu u 3aoavu

[enp MpoeKTa — MPOU3BECTH NEPHOPAITHIO
HOBOI'O UHTCPBAJId CKBAKUHDI B YCJIOBUAX BBICOKOI'O
Jasienus 32 ogny CIIO. PacTBop 411 BCKPBITUA
/1ACTA OB 3aMEIICH 60JIEE JIETKUM PACTBOPOM, 34TEM
JI7151 TTepOPaIIvH I'A30BOTO II7IACTA TTO/T IABIICHYIEM Ha
y6uHy 466 QyTOB GbUI CITYIICH IepdopaTop.

Memooubt, nNOPAOOK NPOBEOeHU, MEeXHOSO2UMECKUTL
npoyecc

J1J151 MHOTOKPATHOT'O 3aKAYHMBAHM A 1 BHIKAYUBAHU A
JKMJJKOCTU B 607I€€ KOPOTKHUE NHTEPBAIBLI B
CKBAKUHE MO/]] JABJIEHUEM MOKET UCIIONIb30BAThCS
ANIEKTPUUIECKUI Kadeiib, 1poBosioka 1 THKT. Onnako
MPU TAKOM [OJIXOZE TEPAIOTCS IPEUMYIIIECTBA
JUHAMUYECKOH AETTPECCHUU B INTACTE U OUHUCTKHU
CKBAKUHBI ITPH NepQopaniuy Ha genpeccuu. Hamu
OBbLIA IPOBEAECHA MOJIOTOBKA CTBOJIA CKBA>KHUHBI
K nieppopavu, pacTBOP AJIS BCKPBITUSA IIACTA
CaBr2 c ygenbHbIM BeCOM 1,7 ObLT 3aMENEH MOPCKO
BOJIOM, COJISIHBIM PacTBOPOM KCl € yiensHBIM BECOM
1,13. TIocne nOArOTOBKU CKBAXKUHBI K epopain
C HOMOIIBIO CIIENUAIBHOM CUCTEMBI ITOAAYH
060pPYAOBAHUA B CKBAKUHBI I10]] JABJIEHUEM U
C MCIIOJIb30BAHHUEM UHTEJUIEKTYaIbHONM KHBK
H4 T'HOKHX HACOCHO-KOMIIPECCOPHBIX TPYOaX
B CKBAXKUHY OBLIIO CYIIECHO NIEPPOPAITUOHHOE
06opyAOBaHNE ITUHOM 466 (QyTOB. Llenesas riyounHa
ObLIA JOCTUTHYTA B TeueHHE OfHOU CITO, Opu1a
MPOU3BENEHA YCIIENHAA TEPPOPALTH HKETAEMOTIO
WHTEPBAIA B yCJIOBUSX JICTIPECCHUL

Pe3synomamsot, Habm00eHUsL, 66160061

Biarogaps NpUMEHEHNUIO KOMILIEKCHOT'O MO XOAA
KO BCEMY ITPOEKTY €r'o 3(P(PEKTUBHOCTb 3HAUUTEIIBHO
yBEJINYMIACH. ICIIOIb30BAHME CIIELIMAJIbHON CUCTEMBI
NOJAaYN O60PYAOBAHNA B CKBA’KHMHBI IO/ JABJIEHUEM
MO3BOJIAET CIIYCKATh B CKBAXXUHY M U3BJIEKATD U3
HeE COOPHBIE KOMIIOHOBKHU ITPAKTUYECKHU JIIOOOI
JIHBL KpoMe TOro, 6/1arofiaps MHTErPaliuu
3ITOM CUCTEMBI C MHTEJIEKTYyaIbHBIMU KHBK 711
CITyCKa NTep(OpaTOPOB U ITPOBEACHUA JETOHALUH,
HCIIOJIb30BAHUIO CKBAXKUHHBIX ITEP(POPATOPOB,
ONTUMU3UPOBAHHBIX JIJ151 KOHKPETHOM ITOPOJIBL,
u cucreM padortsl yepes HKT (Thru-Tubing)
OINIEPATOPY MOXKET OBITh ITPEJIOKEHO KOMILIEKCHOE
pernieHue. B pe3ynbrare NPUMEHEHNA YKA3AHHBIX
CHCTEM IIPOEKT BBIITOJTHEH 6€3 COOEB M C MEHBITUMU
ONEPALMOHHBIMUA PUCKAMH, YEM TE, KOTOPBIMUA
OOBIYHO XAPAKTEPHUZYIOTCS ITIOJOOHBIE OIEPAIIUH.

TIpoooncerie — 6 cneoyIouem Homepe JCYPHaId
Bpema xonmroounza. Bpemsa I'Pl1».

Alizamin TAGHIYEYV, Alexander PIVEN, Pedro
Daniel CORREA, Charlie McCLEAN, Baker
Hughes Incorporated; Rufat MAMMADOV,
Nariman PASHAYEV, Maarif ALLAHVERDIYEYV,
Akbar AKBAROV, Umid BABEK Operating
Company

Objectives/Scope

The goal for the project was to perforate
a new high-pressure interval in live well
conditions in one single run. Completion
fluid was displaced to a lighter fluid,
followed by gun deployment of 4606 ft. to
perforate a high-pressure gas interval.

Methods, Procedures, Process

It is understood that electric wireline,
slick line and coiled tubing can be used to
lubricate shorter intervals multiple times
in and out of a well which is live. However,
this can remove the advantages of dynamic
underbalance and effective underbalanced
perforating clean up. Operation was staged
to prepare the wellbore for perforating,
displacing the completion fluid from
1.7 SG CaBr2, to seawater, to 1.13 SG KC1
brine. With the well ready for perforating,
the use of the advanced live-well
deployment system and intelligent coiled
tubing BHA a 466 ft long perforating
assembly was conveyed to target depth in
one run and successfully perforated the
interval of interest in an underbalanced
condition.

Results, Observations, Conclusions

The project efficiencies were maximized
by taking an integrated approach to the
overall project. By utilizing an Advanced
Live Well deployment system, virtually
any length of assembly can be safely
deployed and recovered from a live well.
Furthermore, by integrating this system
with the Intelligent Coiled Tubing bottom
hole assemblies for deployment and
detonation, utilizing "rock optimized
"perforating guns and Thru-Tubing
Intervention systems, a complete solution
can be provided for the operator. The
application of the systems, resulted in a
flawless execution, and a reduction in
the operational risks associated with an
operation that historically was classed as a
high-risk project.

Continued in the next issue of
“Coiled Tubing Times” journal.
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[PVIMEHEHE MHHOBAUMOHHbBIX
TEXRHONOI — 3ANOTI YCTELLIHOTO
PE3YJIBTATA!

K.H. AJIETHH, rmaBHBI g)onor 000 BETEPAH»; A.JO. ABUJIOB, pyKOBOAHTEIb HAIIPpaBJI€eHH A 11O BCP,

BOT yk€ Ha NPOTSXKEHUU MOCJIEAHUX HECKOIBKUX
saet xomnanusi OO0 «BETEPAH» akTUBHO pa3BHUBA-
€T BCE BUJIbI CEPBUCHBIX YCJIYT TIO BCEH TEPPUTOPUU
Poccurickort Penepanu, NPOJOIKAET PEATUIOBBI-
BaTb AKTY4JbHBbIE WHHOBALIUOHHBIE MPOEKTBI I
yBENIUYEHUS 3(PHEKTUBHOCTH ONEPAUNA U KAK KO-
HEYHBIN PE3YJIBTAT — YBEJIUYEHUE TPOAYKTUBHOCTU
CKBa)KHH.

VYxe 32 9 mecaueB 2022 rojga KOMaHAA CHEHUATIH-
ctoB OO0 «BETEPAH» COBMECTHO C NPO(PUIBHBIMU
CIIENHUATHUCTAMHA KOMITAHUM 3aAKA34YHKaA PEATU30BAIA
HECKOJIBKO MTHHOBAIITMOHHBIX TEXHOJIOTUYECKUX PeE-
MEeHUN 3(PPEKTUBHOTIO BLITIOJTHEHUS ONEPAIINH.

OAHO M3 TAKUX TEXHOJOIMYECKHX PENIEHUN —
npoBeJicHuE pabdoT no co3gaHuio Cepuu Beicoko-
npoHUunaeMblx JIpeHakxHblX KaHaJ10B B OTKPBITOM
mtacre (CBK).

JaHHYIO TEXHOJIOTHIO O6bLIO PEMIEHO UCIBITATh HA
CKBa)XMHE OPEHOYPICKOro HEPTETA30KOHAEHCATHO-
ro Mmecropoxzaenus (OHI'’KM), BBOAUMOI U3 PACKOH-
ceppanyu. CO34aHUE CEPUU BBICOKOIIPOHHUIIAEMBIX
JPEHAKHBIX KAHAJIOB OBLJIO BBIOPAHO HE CJIYYANHO,
TAK KaK IPOAYKTHUBHBIH IIJIACT NPEACTABIAET COOONU

56 Ne 2-3 (080-081) Centaops/September 2022

TsAHBbIE OTOPOYKH OHI'KM», 00O TasnpomMHedTHh-3an10as1phe»

KapOOHATHBIN KOJUIEKTOP PUIUIIIOBCKOM 3aJIEXKH,
KOTOPBIA XaPAKTEPU3YETCA HUIKOH ITOPHUCTOCTHIO,
HEOJHOPOAHOCTHIO IO MIACTY, TPEMUHOBATOCTBIO U
BBICOKOH BA3KOCTBIO YITIEBOJOPOJOB, UYTO B COBOKYII-
HOCTH ABJIAETCA NPUIHUHOU HU3KOTO KO3 PUIINEH-
Ta usBnedeHus Hedpru (KMH). [Ipu 066I9HOM METOAE
CTUMYJISILMHN (COJSTHO-KMUCIOTHAsI 06pabOTKA) Kap-
OOHATHOTO KOJIJIEKTOPA C AAHHBIMH X4aPAKTEPUCTH-
KaMHU MOJIOKUTENBHOIO 3(P(PEKTA OUYEHD CIOKHO JI0-
OUTBCA, 4 IOPOH HEBO3MOXKHO, ITOCKOJIBKY KHCJIOTA
OYZET YXOAUTH B BBICOKOIIPOHUIIAEMBIE 30HBI, TPE-
IUHBI U TEM CAMBIM CO3/1aBATh KABEPHBI, KOTOPBIE
OyZyT HETATUBHO BJIUATH HA MOCIEAYIOIMNE KUCIOT-
HBIE OOPAOOTKU M3-32 HEBO3MOXXHOCTU YBEJIUYUTH
30HAJIBHBIN OXBAT YY4CTKOB IPOAYKTHUBHOTIO ILJIACTA
IO MPUYMHE OTCYTCTBUA IIOJIOKHUTEJIBHOI'O JIaBJIE-
HUA IIPU 32KAYKE KUCJIIOTHBIX COCTABOB.
Hcnionp3oBanue CBJK  HOO3BOMHUIO  CO314ATh
CETb  BBICOKOIIPOHUIIAEMBIX  KAHAJIOB, OOMHUP-
HYIO 30HY BCKPBITHA IIO BCEU MNPOTAKEHHOCTU
OTKPBITOI'O CTBOJIA BHE 3dBUCUMOCTHU OT IIEPBO-
HAYAJIBbHOM IIPOHULIAEMOCTH 34 CYET TUJLPOMO-
HUTOPHOI'O 3(PPEKTa BBICOKOCKOPOCTHOU CTPYH



Hannwte c CKP npu nposedenuu CB/IK

CIIEIUAJIBHOTO KHCJIOTHOI'O COCTaBd KOMIIAHUU
OO0 «BETEPAH», BEIXO/ISIIIEN U3 COIIET ' PONIECKO-
CcTpyrHOro nepgoparopa HNpUpadbodeM [1aBICHUU
Pls= 310 aTm.

[ TOATOTOBKM U PEANM3ALUU  JAHHOU
TEXHOJIOTUYECKONM  OHepanuu  OblIa  IPOAe-
JJaHa OrpoMHasg  paboTa CHEUAIHCTOB  KaK
OO0 «BETEPAH», Tak 1 OOO <«I'a31pOMHETH-3aT0-
JISIPBE».

Yeunue u TPyZ CHENHATUCTOB, NPUHHUMABIINX
Y4aCcTHE B Pa3pabOTKE, MOAIOTOBKE U BBIIOJIHEHUU
JIAaHHOW OIEPALUM, IPUHECTH NOJIOXUTEIBHBIE PE-
3yJIBTATBl HE TOJIBKO B TEXHUKO-TEXHOJIOIMYECKOM
BBINIOJIHEHUHU JAHHBIX PA60T, HO U B YBEJIMYEHUH JIE-
OUTa HEPTU MO CKBAKUHE, KOTOPBIH OBLI MOJIYYEH
C IpupoCTOM Hosee yeM B 230% OT NEPBOHAYATIBHO
3aIIAHUPOBAHHOIO!

ITOArOTOBKY W BBINIOJTHEHHUE JAHHOI PA0OTHI OLie-
HUI 3akazduk OOO «a3npoMHEPTh-3a0OISPhE>
HA4 MNOABEJIEHUM HUTOIOB PAabOTHI 32 1-€ mojayropue
2022 ropa B Tiomenu, HomuHupoBaB OOO «BETE-
PAH> <JIMJEPOM HHHOBALIMM> no Hampasie-
HUIO BHYTPUCKBAKHUHHBIE PAOOTHI 32 1-€ TToyrogue
2022 ropa.

Ha cerogusmuuii gedb OO0 «BETEPAH» — ogHO
U3 KPYNHEAMUX HEPTECEPBHUCHBIX NPENIPUATUNA
OpeHOYPrcKor 061aCTH, KOTOPOE CTPEMUTCS BCETA
CTaOUIBHO U 3(PPEKTUBHO BECTU OU3HEC B C(heEPE He-
(PTEra30BBIX TEXHOJIOTHUH U CEPBUCA.

K OCHOBHBIM BH/IAM JIE€ATEIBHOCTU KOMITAHUH OT-
HOCHTCS:

* INIYIIEHWE CKBAXXHWH, IPUTOTOBJIEHNE TEXHOIOTU-
YECKUX XKHUJAKOCTEN HA OCHOBE cyxux cosnent (NaCL,
KCI, CaCl, Ca(NO,),), a TaKKe NPUroToBIeHne 6J10-
KUPYIOIUX COCTABOB;

e 06paboTka npu3aboiHon 30Hbl (OIl3) mnmacra
CKBaKHH IO CIEAYIOIM MM BUJAM:

— craggaptHas OlIl3 ¢ HMCHOJB30BAHUEM COJITHOU
KUCJIOTBI/TIIMHOKHUCJIOTHBIX COCTABOB;

— MCKO/60mnb11eo6bemMHast OI13 ¢ UICHOAb30BAHUEM
COJITHOU KUCJIOTHI CPEAHUM 06'beMOM 150 M?;

— MCKO/60onpmeobbemMHas OII3 ¢ MPUMEHEHUEM
IIPOTEKTOPA (POHTAHHOM ApMATYPHI;

T EEEEEEE

AoGrva nedmi no ckeasnne nocne CBAK Ha THKT, Touud
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I'pagpur naxoniennot 00o6viuu

— KIPIT Ha COGCTBEHHOM BHYTPHUCKBA)KMHHOM
060pPyI0BAHUY;

— BbICOKOTexHOnoru4yHasg OIl3 ¢ uCronb30BaHUEM
CaAMOOTKJIOHAIOIMUXCA KUCJIOTHBIX U IIOTOKOOT-
KJIOHSIOIIUX COCTABOB;

— TEPMONECHOKHUCIOTHAA OII3 ¢ IPUMEHEHUEM KOM-
wiekca T'HKT, uTo mO3BOIAET MOJIy4aTh TEPMOIIE-
HOKHUCJIOTHYIO KOMITO3UIIHIO HA 3A00€ CKBAKHHBI,

— IEHOA30THOKUCIOTHAA OII3 ¢ IpUMEHEHUEM BbI-
COKOIIPOH3BOJUTEIBHOI'O 430THOI'O KOMIIJIEKCA.
KoMmaHus uMeeT COOGCTBEHHOE BHYTPUCKBAKHUH-

HOE O60PYAOBAHUE JIJIS1 BBINIOJIHEHUSI paboT o OI13

HKT, makepHO-IKOPHOE OOOPYAOBAHHE IIOJ, BCE

THUIIOPA3MEPBHI 3/KOJIOHH, (PPAK-TOJIOBKH, IPOTEKTOP

dponTanHo! apMaTypsl (I1IPA), BBICOKOTEXHOIOT Y-

HbIE€ HACOCHBIE YCTAHOBKUY,;

* KAIIUTAJIbHBIA PEMOHT CKBAKHUH C IIPUMEHEHUEM
koMmIiekca T'HKT mo Bcem umeromumcs B Poccun
TEXHOJIOTHSIM,

* IIOMHUMO 3TOT'O, IIPEAOCTABIIAIOTCA YCIYI'U 11O XPa-
HEHMIO, IPUIOTOBJICHHUIO U TPAHCIIOPTUPOBKE
TEXHOJIOTUYECKUX KUJAKOCTEU U TPAHCIOPTHbLIE
YCJIYI'H.

[ nopaepKaHug KOHKYPEHTOCIIOCOOHOTO YPOB-
Hs, YBETUYEHUA 3(PPHEKTUBHOCTH OIEPALTUI KOMITA-
HUS AHAJIM3UPYET IIOCTABJICHHbBIE 32[a41 3aKA34YU-
KOM JUIS ITO00PA U NTPEJJIOKEHU A THHOBAITMOHHBIX
TEXHOJIOTUYECKUX PeLIeHUH. 1 peleHus II0CTaB-
JIEHHBIX 33/1a4 KOMITAHUA HUMEET BCE HEOOXOAMBIE
pecypchl (IPOU3BOACTBEHHDIC, NHTEJJIEKTYAJIbHbIE,
(PMTHAHCOBBIE). ©

000 «BETEPAH»

461040, OpeHOyprckasa oo, r. By3ynyk,
yia. MarucrpajabHas, 7

Texedon/dbaxc (35342) 7-64-45

E-mail: veteran@veteran.bz
www.veteran.bz
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Mbl USHAYUAIBHO WU
C UMnopmoonepesceHuem

We Initially Went Abead of Import

Ha sonpocuol acyprana <Bpems
ronmroounza. Bpemsa I'PI1» omeeuaem
H.B. Jlecw, oupexmop OO0 dHosvie
mexHo02uU cesepa». beceoa
COCMOAIACH 8 NPOLecce BbLCMABKU
dHegpmeza3-2022».

B HegTsiHom chepe ¢ 2003 rofa.

3a nnevyamu rogel paborel B 40bbIYE
HegTn, cepsmce no KPC, [Pr],
KONTIOOUHTY. [TpoLuesn nyTe o7
oneparopa o [obbive HepTm

[0 ANPEKTOPa NPeanpUsTHs.

«Bpemsa KoaTIOOHMHIa. Bpems
I'PII>: HBaH BajtepueBHuY, Kak
OBI BBl OXapaKkTepHu3oBaIH
HBIHCIITHIOIO CUTYAIIHIO B
HedTeCcepBHCHOM CErMeHTEe?

HBaH JIech: CeroiHsa HEPTECEPBUC
HAXOJUTCS KAK OBbI B PEKUME
OXUaHUA. TEHIEPOB MPOBOAUTCS
3HAYUTEIBHO MEHbIIE. PAKTHYECKNU
OCTAJIUCh TOJIBKO T€, 6€3 KOTOPBIX
COBCEM OOOUTUCH HENB34. Bce
UT'POKU XKAYT CTAOUIU3A N
CUTYAIIUH, IPEXK/IE BCETO
33aBEPIIEHHUSA CIIELIONIEPALIH.

BK: B yc10BHsSX Oecripene/IeHTHBIX
CAHKITHH OOJIBIIIHE HATE K IbI
BO3JIATAIOTCA HA UMIIOPTO3aMEUICHHUE.
Kak Bbl OIIEHHUBa€TE €ro NEPCIEKTUBEI B
HedTerazoBom cepBuce?

H.JI1.: B noHATHE «<MMIIOPTO3AMEIIEHUE>
BKJIAZABIBAIOT CAMBIC PA3HBIC CMBICJIBL.

KTO-TO XO4eT 3aMECTUTh UHOCTPAHHBIE
TEXHOJOTUH OTEYECTBEHHBIMU, KTO-TO KEJIAET
3aAMECTUTH OOOPYIOBAHHUE, CO3/JATh AHAJIOTU
MAalllMH U UHCTPYMEHTA. A KTO-TO HA3bIBAET
UMIIOPTO3AMEIICHHUEM IIEPECTPOECHUE
JIOTUCTHNYECKHUX IICTIOYECK: BEAD ITO 6OIII)IHOMY
cyeTy O60PYJOBAHUE MOXKHO UMIIOPTHPOBATH HE
HAIIPSMYIO, 4 YEPES3 TPETHU CTPAHBI.
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‘Coiled Tubing Times” journal is
interviwing LV. Les, director of New
Technologies of the North LLC. The
conversation took place during the
Neftegaz-2022 exhibition.

He was working in the oil
industry since 2003, spent
more than a year of work

in oil production, workover,
hydraulic fracturing, coiled
tubing services. Starting from
an oil production operator
he went all his way up to
become the director of an
enterprise.

Coiled Tubing Times:
Ivan Valerievich, how
would you characterize
the current situation
in the oilfield service
segment?

Ivan Les: Today, the
oilfield services are sort of
on standby. Tenders are held
much less. In fact, there are
only those that cannot be completely dispensed
with. All players are waiting for the stabilization
of the situation, first of all, the completion of the
special operation.

CTT: In the face of unprecedented
sanctions, great hopes are pinned on import
substitution. How do you assess its prospects
in the oil and gas service?

I.L.: The concept of “import substitution” has
a variety of meanings. Someone wants to replace
foreign technologies with domestic ones, someone
wants to replace equipment, create analogues
of machines and tools. And someone calls the
restructuring of supply chains import substitution:
after all, by and large, equipment can be imported
not directly, but through third countries.



BK: /1a, HO CTOHMOCTB IIPH 3TOM

SHAYHUTCIBHO ITOBBIIIACTCA.

H.JIL.: lleHa yBeIMYUBACTCA HA KAXKJIOM JTAIle,

oc HAC Ha KaXKAYI0 KOMITAHUIO,
KOTOPAs y44CTBYET B LIETIOYKE...

BK: A Kak ce0s1 9yBCTBYET B
3THX ycaoBuax 000 <Hosbie
TE€XHOJIOI'HH CeBepa»?

H.J1.: [I)11 HAallIeH KOMIIAaHUH
CJIOXKUBIIASCA CUTYAlIUS — B
OIpEIEICHHOM Mepe 61aro. V
HAC HOSIBUIACHh BO3MOKHOCTh
MNPOABUTH CeOs1. MBI cTau 6osee
3aMETHBI, 4 HAIIIX PA3PAOOTKH —
BOCTPEOOBAHBL. Mbl U3HAYAJIBHO
IIJIA C UMOOPTO3AMENAIONUMU
TEXHOJIOTUAMU, TOPAOOTAHHBIMHU
noJ, yCaoBHus HEPTEROObIUU B PO.
Hanpumep, yCTAaHOBKA YaIIEYHOT'O
nakepa (Cucrema «OCA») IO3BOJISAET
nposecTu nepgopanuio u I'PI1 B
PaBHOIIPOXOJHOM XBOCTOBHKE B
IKCITYATAITMOHHON KOJIOHHE

102—-114 MmM. DTa TEXHOJOTUA — 60JIee

JIEIIEBBINA U 9(D(PEKTUBHBIIN AHAJIOT

Plug & Perf. PaHblie yamedHble TTaKEPhI

33aBO3WJINCH U3 KaHajpl, a TEnepb
MBI UX IPOU3BOANM B TIOMEHH. YKE
U3TOTOBJIEHA MATPUILLA, YKE OTAAEM
Ha UCTIBITAHUA TPOOHYIO ITAPTHUIO
YANIEYHBIX ITAKEPOB.

BK: B kakux ele

CTT: Yes, but the cost increases

significantly.
I.L.: The price increases at each stage, plus

YcTaHOBKaA YalleyHoro

nakepa (Cucrema «OCA»)

NO3BONSIET NPOBECTU
nepdopauvmio n Pl

B PaBHOMPOXOAHOM
XBOCTOBUKE B
3KCMAyaTaLMOHHOMN
KonoHHe 102-114 mm.
JTa TeXHONorma —
Oonee pelwwesbin U
3(pheKTUBHLIN aHaNor
Plug & Perf

The installation of a cup
packer (OSA System)
allows perforation and
hydraulic fracturing

in a straight linerina
102-114 mm production
string. This technology
is a cheaper and more
efficient analogue

of Plug & Perf.

HMIIOPTO3AMECITAOIIHX HAIIPABJICHHAX

«HoBBIE TEXHOJIOT'HH CEBEPA» HAMEPEHBI

npeycnern?

VAT for each company that
participates in the chain...

CTT: And how does New
Technologies of the North
LLC feel in these conditions?

I.L.: For our company, the
current situation is, to a certain
extent, a boon. We have the
opportunity to express ourselves.
‘We have become more visible,
and our developments are in
demand. We initially went with
import-substituting technologies,
modified for the conditions of
oil production in the Russian
Federation. For example, the
installation of a cup packer
(OSA System) allows perforation
and hydraulic fracturing in
astraight linerin a 102—-114
mm production string. This
technology is a cheaper and
more efficient analogue of Plug
& Perf. Cup packers used to be
imported from Canada, but now
we manufacture them in Tyumen.
The matrix has already been
made, and we are already giving
out a trial batch of cup packers
for testing.

CTT: In what other import-substituting

directions does New Technologies of the

M.JI.: Hac ceppe3HO UHTEPECYET
NIPOMBICJIOBASA XUMUs. B 4aCTHOCTH, MBI
CO37a€M MUKPOLIEMEHTHI [IJIS1 TAMIIOHAKHbBIX
PacTBOPOB, IPUMEHSACMBIX IS LIEMEHTAXKA
CKB2’KMH ¥ PEMOHTHO-U3OJIALIMOHHBIX PA6OT.
PanbIie nogo6HbBIE IPOAYKTHI C PA3MEPOM
4aCTHI] MEHEE 15 MKM IIpe/Iarajia KOMIaHUsA
Halliburton. B HacTos1mee BpemMss HAMH HAJIAXKEHO
NPOM3BOACTBO MUKPOLIEMEHTOB B TIOMEHU.

MpbI IpEACTABIAEM 34KA3YUKY JIMHENUKY TAKOU
NPOAYKIUHU. B COCTAB BKJIIOYAIOTCA PA3JIMYHbBIE
YCUJIUTENHU — /I KMCJION Cpezbl. Hamm
MHUKPOLIEMEHTBI HE YCTYHAIOT I10 KAYECTBY
UMIIOPTHBIM.

BK: CKOJIBKO Bp€MEHH, 10 Bamemy
MHEHHWIO, MO>KET ITOHAJOOHUTHCSA

North intend to succeed?

I.L: We are seriously interested in field chemistry.
In particular, we create microcements for grouting
slurries used for well cementing, repair and
insulation works. Previously similar products
with particle sizes below 15 microns were offered
by Halliburton. At present, we have established
the production of microcements in Tyumen. We
present to the customer a line of such products.
The composition includes various amplifiers — for
an acidic environment. Our microcements are not
inferior in quality to imported ones.

CTT: How long do you think it will take
Russian oilfield services to replace foreign
technologies and equipment?

L.L.: It is impossible to replace everything. }
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poccurickomy HedTecepBHCY, YTOOBI
3aMECTUTHh HHOCTPAHHBIC TEXHOJIOTHH U
o0oOpyIoBaHHE?

HL.JI.: BCE 3aMECTUTh HEBO3MOKHO.

BK: Tem Gosiee 94TOo HA 3amajzie OyayT
HOABJIATHCA HOBBIE Pa3pabOTKH.

H.JIL.: AGCOMIOTHO BEPHO. M1 B 3TOM OCHOBHAs
npo6aema. K Tomy ke y Hac He HapaboTaHa
Hay4Has 6a3a. K mpuMepy, Mbl 3HA€M BCE, 94TO
K4CA€TCs HAKJIOHHO-HAMIPABJIEHHBIX CKBAXXHH,
HO MBI IPAKTUYECKH HE UMEEM 6A3BI ITO
TOPHU30HTAM.

BK: B KaKOM CMBICJIE — IIO TOPH30HTAM?

H.JI.: ITo HAKJIOHHO-HAIIPABJIEHHbIM
CKBa’)KMHAM Hay4Has 6232 6bL1a CO3/1aHa
€III€ B COBETCKOE BpeMs. [IpeameT rimyboKo
U3YYEH: CO3/IaHO MHOKECTBO BO3MOKHOCTEMN
JUIS1 PEMOHTHO-U30JISAIUMOHHBIX PA0OT, /15
NPOBEAECHUA NIUPOKOI'O CIIEKTPA BO3AEUCTBUH,
JULSL LIEMEHTAXKA, 1151 YCUJICHUSI KAYECTBA PA3HOT'O
pona 3(pHEKTOB, 14 YBEIUIEHU S HEPTEOTIAUH.
Bcé 310 6b1JIO IPOCYUTAHO, OIUCAHO, U
HOAO0OHOM HAYyYHOM 6436l HET, HABEPHOE, HUTJIC B
mupe. Ho B 90-e roabl Mbl IPUILIIA K TOPU3OHTAM,
a1l HUX Hay4YHas 6432 HE CO3/1aHa JJO CUX IOP.
HaMm ya10Ch B KAKOM-TO CTENEHU 3AMECTUTD
UHOCTPAHHBIE TEXHOJIOTUH, HO, YTOOBI
CO3/1aBaTh CBOM COOCTBEHHBIE, HY’KHA HAYyYHO
0060CHOBAaHHAs 6a32a. A ee HET. YIEeHBIM CI€J0BAJIO
OBl 3AHUMATbCA HAYKOU HE JJIg ITyOIUKAITUA
U JUCCEPTALNI, A C LENBIO IPAKTUYECKOTO
usydeHus Hezp, noromy 4ro KMH B Poccun
OCTABJISIET JKEIATH JIYUIIETO, 4 TEXHOJOTUH Y HAC
H4 BOOPY>KEHUU — Pa3, B4, IATh — U OOUYEICH.
U Te mn60 npruBE3€HBI N3-32 pybexa, 1160
CKOITMPOBAHBI HAMH Y MHOCTPaHIIEB. Hy>KHO
UJITU B HAYKY, B 9KCIEPUMEHTBI — 31 3TUM
IEPCIEKTUBA.

BK: OCO6€HHO €C/IM CAHKIITHOHHOE
JABJIE€HHUE 3ATIHETCS, 1a?

M.JI.: EC/i 4eCTHO, A HE BEPIO B TO, YTO MBI
OyJIEM B U30JISILIUU OYEHD JJOJIT'O, IOTOMY UTO B
HAC MUP TOXE HyXgaeTcs. C IPyro CTOPOHBI,
MOXKHO IIEPEOPHUEHTHPOBATHC U HA KUTAMCKHUE
TEXHOJIOTUU.

BK: HekoTOpBIE 3KCIIEPTHI C4HUTAIOT, IYTO
IIPH PA3BUTHH «3€JIEHOHM>» M BOJOPOSHOH
3HEPIrEeTUKH TPYJHOH3BJIEKAaeMBbIE
3aI11aCHl YIJIEBOJOPOLOB TAK M OCTAHYTCSA
HEU3BJIECYE€HHBIMH, I10 KpaHHEH Mepe, B

Mbl co3paem
MUKpPOLEMEHTbI AN
TaMMNOHAaXHbIX PAaCcTBOPOB,
MPUMeHsAeMbIX A1

CTT: Moreover, new developments will
appear in the Occident.

I.L.: You are absolutely right. And this is the
main problem. In addition, we do not have a
scientific base. For
example, we know
everything about
directional wells,
but we practically do
not have a base on
horizons.

ueMeHTa>Xa CKBa>XH "

PEMOHTHO-U3ONALNOHHbIX

paborT.

We create microcements
for grouting slurries used
for well cementing, repair
and insulation works.
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CTT: On horizons?

I.L.: The scientific
base for directional
wells was created
back in Soviet times.
The subject has been
deeply studied: Many
opportunities have
been created for repair
and insulation works, for a wide range of impacts,
for cementing, to enhance the quality of various
kinds of effects, to increase oil recovery. All this
was calculated, described, and there is probably
no such scientific base anywhere in the world.
But in the 1990s we came to the horizons, and the
scientific base for them has not yet been created.
We managed to replace foreign technologies
to some extent, but in order to create our own,
we need a scientifically based base. And there
is not. Scientists should be engaged in science.
They should not concentrate on publications
and dissertations, but on the purpose of practical
study of the subsoil, because the oil recovery
factor in Russia leaves much to be desired, and
the technologies we have in service can be
counted on the fingers of one hand. And those are
either brought from abroad or copied by us from
foreigners. You need to deepen into science, into
experiments — this is the perspective.

CTT: Especially if the sanctions pressure
drags on, right?

I.L.: To be honest, I do not believe that we will
be in isolation for a very long time, because the
world also needs us. On the other hand, you can
reorient yourself to Chinese technologies.

CTT: Some experts believe that with the
development of green and hydrogen energy,
hard-to-recover hydrocarbon reserves
will remain unextracted, at least in the
quantities in which they were intended to be



TE€X KO/THYECTBAX, B KOTOPBIX HX

HaMepPeBaJIHCh JOOBIBATh. BO3MOXKHA B Poccnn 6y'£||y'r

BOCTpeOboBaHbl

BCE TEXHONOMUMU,
Harnpas/eHHble Ha
ITPOI'HO30B MOKHO PA3JIMYUTh ITTYOOKU reonoro-TexHn4YecKkme

JIA CUTyanus, Korga HepraHasa

OTPACIB IEPECTAHET HYKIATHCA B

IIPOTPECCHBHBIX TEXHOJIOTHAX?
H.JI.: MHE KaXeTCs, YTO y HOAOOHBIX

TMOJUTUYECKUH NTOATEKCT. OTHAKO
OECCIIOPHO, YTO «3€JICHBIC» TEXHOJIOTUU
MOKA €IIe He Ha TIUJEPCKUX MO3UITHIX,
U BCET'O JINNIb N3-32 CIYXOB O KAKUX-TO

MHUPOBBIE PBIHKU HE(PTU U I'a3a HAYUHAET
JIMXOPAJAUTB. JOCTATOYHO OTCIEAUTD
LIEHBI HA YTJIEBOAOPO/BL B TIOCIEJHUE
MecALbL JIMYHO 51 BEPIO B yCTOMYUBOE
oynyiiee HeTH U Ia34, 4 3HAYUT,

HOBBIE TEXHOJIOTUH OOSA33TEIBHO OYAYT
BOCTPEOOBAHBI.

BK: Baur mporao3: Kakue
TexHoJI0ruu B Poccuu 6yayT
0COOEHHO BOCTPEOOBAHBI B
OJIM>KAMIIIIHE T'OJbI?

HL.JI.: Bce TeXHOMOrnU, HalIPpaBJIE€HHDIE
HA I'€0JIOTO-TEXHUYECKUE MEPOIIPUATHSA
(I'TM), Ha PEMOHT CKBAXXHWH, HA YBEJIUYECHUE
KO3 PUIINEHTA U3BJICUYEHU HEPTH, 4 TAKKE
Ha 3P PEKTUBHYIO €€ IEPEPAOOTKY. yMalo, 4TO
COKPAlIlleHUE IIPETEPIIUT CEIMEHT OYPEHUS.

BK: YT0 OBI BHI XOTE/IH MMOKEIATH
KOJIJIETAM U3 IPYTHX HeTEeCePBUCHBIX
KOMITAHHUH?

H.JI.: He craBaTbcst, paboTaTh, ICKATh
BBIXO/IbI U3 CJIOKHBIX CUTYAIIUHI. MBI BOT, KOTZja
3AKPBLIMCH IOCTABKU UMIIOPTHBIX YANIEYHBIX
NAKEPOB, HAJIAJUIU IPOU3BOACTBO COOCTBEHHBIX
MAKEPOB, BCTYIIUIN B KOOIIEPAITHIO C 3aBO/IAMH,
OPTraHU30BAJIN JIOTUCTUYECKYIO IIETIOYKY.
PoccusiHaM HY>KHO HAYYUTHCS CO3[1aBATh CBOE.
Jlasxe Korjia U3BMEHUTCS BHEITHETIOJIUTHYCCKAA
CUTYallHs, HAM HYKHO UMETb OTEYCCTBEHHBIC
KOHKYPEHTOCIIOCOOHBIE ITIPOLYKTHI BO BCEX
OTPACISIX S3KOHOMUKHU. bE3 3TOro, K COXXAIEHUIO,
HUKAK.

BK: Ycnexos Bam Ha 3TOM Iy TH!

Becenosana anuHa Byasika, <BpeMs KOJITIOOHHTA.
Bpemasa I'PII»

produced. Is it possible
that the oil industry will
no longer need advanced
technologies?

L.L.: It seems to me that
one can discern a deep
political subtext in such
forecasts. However, it is

MeponpuaTna, Ha PEMOHT indisputable that green
CKBaXXWH, Ha yBenn4yeHue
Ko3pPpuumeHTa
nepedosax B MOCTABKAX S3HEPIrOHOCUTENIEHN M3BNeYeHUd HeCI)Tl/I a
Tak>e Ha 3pPeKTUBHYIO
ee nepepadoTKy.

All technologies aimed at
wellbore intervention, well  of hydrocarbons in recent
workover, increase in the
oil recovery factor, as well
as its efficient processing
will be in demand in Russia. definitely be in demand.

technologies are not yet

at the forefront, and just
because of rumors about
some interruptions in the
supply of energy carriers, the
world oil and gas markets
are starting to feverish. It is
enough to track the prices

months. Personally, I believe
in a sustainable future for
oil and gas, which means
that new technologies will

CTT: How does your
forecast look like: What technologies will
be especially in demand in Russia in the
coming years?

I.L.: All technologies aimed at wellbore
intervention, well workover, increase in the oil
recovery factor, as well as its efficient processing,.
I think that the drilling segment will undergo a
reduction.

CTT: What would you like to wish your
colleagues from other oilfield service
companies?

I.L.: Don’t give up, work, look for ways out of
difficult situations. When the supply of imported
cup packers was closed, we set up the production
of our own packers, entered into cooperation
with factories, and organized a logistics chain.
The Russians need to learn how to create their
own technologies. Even when the foreign policy
situation changes, we need to have competitive
domestic products in all sectors of the economy.
Without it, unfortunately, you can’t compete.

CTT: Good luck on this path!

Interviewer — Halina Bulyka, Coiled Tubing Times
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YcTaHOBKA A031MpPOBaHUSA

XMmmpeareHToB

XP6

ana sbicokopacxogHoro Pl

I'mapopaspblB 11acTa —
OJJHA U3 CAMBIX
BOCTPEOOBAHHBIX
TEXHOJIOTUH, HAITPABJICHHBIX
Ha MTOBBIIICHUE
3P HEKTUBHOCTU JOOBIUHN
YIJIEBOLOPOAOB. 32 BpEMs
CBOET'O CYILIECTBOBAHUSA OHA
perepesa CymeCTBEHHOE
Pa3BUTHE U CETOTHSA
MPEACTABISAET COOOH
CJIO’KHBIU TEXHOJOTUYHBIA
NPOLECC, BKIIOYAIONNH B
TOM YUCJIE TIPUTOTOBJICHUE
TEXHOJIOTUYECKOH JKHUJIKOCTH
C UCTIOJIb30BAHUEM
IIHMPOKOI'O IEPEYHS
XUMHYECKUX PEATCHTOB JIJIs1
NOCIENAYIOMEN 3AKAYKHU B
n1acT. TpeH oM TOCIEJHETO
BPEMEHHU CTAJI IEPEXO]

HAa BBICOKOPACXOHBIN

I'PII ¢ TEMIIAMHU 32KAYKH
TEXHOJIOTHYECKOU JKUJIKOCTH
oonee 10 M>/MUH.

DTU IBE TCHACHIIUH
PAa3BUTHUS TEXHOJIOTUU
I'PIT — BEICOKAS1 CKOPOCTDH
3aKa4YKU TEXHOJIOTUUECKON
SKUJIKOCTH U HEOOXOTUMOCTD
B ZJO3UPOBAHHO ITO/1A4Y€
XUMHYECKUX PEATCHTOB
B IIPUT'OTABINBACMYIO
TEXHOJIOTHUYECKYIO JKUJIKOCTh
B 33/IAHHOIM HOMEHKJIATYPE
1 00bEMAX — TOTPEOOBAIHN
Pa3paboTKU CHEIUATIBHOI'O
060pPYAOBAHUS, KOTOPOE
THO3BOIHIIO 6Bl 3(PPEKTUBHO
PEMUTD HOCTABICHHYIO
3azaqy.

Tax, B 2022 ropy I'pynnost @M ]I 66112 CO3/1aHA
ycraHoBKa VXP6, O3BOJUBIIAS YCIICITHO PEIIATh
IIMPOKUU KPyT 3a4a4. [llecTHAALATD JO3UPYIOIINX
CHCTEM HA 60OPTY YCTAHOBKH OCYIIECTBISAIOT
JO3UPOBAHHYIO ITOJja9y OOJIBIIOrO CIIEKTPA
XHUMPEATEHTOB B TEXHOJIOTUYECKYIO KUJIKOCTh
B IIPOLIECCE MPOBEAEHM PaboT 1o I'PIT,
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Pucynox 1 - Yemanoeéxa 003uposanusn xumpeazenmog YXP6

B TOM YHCJIE BBICOKOPACXOIHOTI'O.

VeranoBka YXPO6 BBITIOTHEHA B TPAHCIIOPTHOM
radapuTe 6€3 MPEBBIIEHNA JOITYCTUMBIX HAIPY30K
H4 OCH U IIPEACTABIISIET COOOU CIICIIUAIbHBIN
KOHTEWHEDP, CMOHTHUPOBAHHBII HA IOJIYIIPULIETIE,
BKJIIOYAIOIIUH:

— CUCTEMY JO3UPOBAHUA XUMPEATEHTOB;

— CUCTEMY OTOIUIEHUS;

— 3JIEKTPOCUCTEMY;



— CUCTEMY YIIPABJICHUS,

— IU3ENb-TEHEPATOP;

— OCBETUTEJIbHYIO MAUTY.

Konrerlinep paszeneH Ha 1Ba
OTCEKA: TEXHOJIOTUYECKU
OTCEK U OTCEK OIEPATOPA.

TexXHOIOTUYEeCKU OTCEK
HMEET PACHAIIHBIE IBEPH
C3a/11, C JIEBOM U ITPABOA
CTOPOHBI JIJ151 CBOOOTHOTO
JOCTYIIA K CUCTEME ITO[AYU
KUJKUX XUMPEATEHTOB U K
E€MKOCTSIM.

B TexHO/IOrnYecKkoM
OTCEKE YCTAHOBJIEHBI:
CUCTEMA TTO/IAYU KU/TKUX
XUMPEATEHTOB, BKIIOYAIONI A
MIECTHAAIATD JO3UPYIONTNUX
JIMHUH, YETBIPE EMKOCTU
o6peMoM 1000 TUTPOB
KAXK/1a51, JUISL TPAHCIIOPTUPOBAHU S XKUJKUX
XHUMPEATEHTOB C BO3MOKHOCTBIO 3260pa XKUJKOCTEHN
JIO3UPOBOYHBIMHY CUCTEMAMHU, KATYIIIKU U PYKaBa JIJI51
ob6ecreyeHus OJA4H JKUIKUX XUMPEATCHTOB.

B oTceke oneparopa pacnonokeHo padodee
MECTO OIIEPATOPA ¥ CUCTEMA YIIPABJIEHNU A, KOTOPASA
OCYIIECTBIIAET YIIPABJIEHUE TO3UPOBAHUEM
XUMpearenTos B nporecce I'PIT.

Cucrema JO3UPOBAHU S XMMPEATECHTOB OOECIIEUYNBACT
JO3MPOBAHHYIO MTOJAYY )KUJKHUX XUMPEATEHTOB C
33/IAaHHBIMH PACXOAAMHU B TEXHOJIOTUUECKYIO KU KOCTh
B IIpoliecce nposeaeHns padboT o I'PIT. Jnanason
JIO3UPOBAHUS XUMpPeAreHTos OT 0,35 10 150 1/MUH.
[IpuBOA AO3MPYIOINX HACOCOB 3JIEKTPUYECKUH, C
YACTOTHBIM PETYJINPOBAHUEM. /17151 KOHTPOJIS TOJAYH
SKHUJIKUX XMMPEATEHTOB B JIMHUHU KAK/10I'0 HACOCA
YCTAHOBJICHBI MACCOBBII PACXO/IOMED U JATUYNK
Jasienusd. JJozupyromue
HACOCHI COEJIMHEHBI C
BXO/JHOU U BBIXOJHOM
IITYLEPHBIMY ITIAHEISIMH,
o60opyaoBaHHbIMU BPC THnA
CamLock.

JIJ1s1 OUNCTKU TUHHUM
no3upoBanus B YXP6
IPEAYCMOTPEHA CUCTEMA
IIPOMBIBKH, OOECIICUHNBAIOIAS
IIPOMBIBKY KA2KJOH
JIMHUH B OTAEIbHOCTU
TEXHOJIOTNYECKOU
SKUJTKOCTBIO, HAXO/ISIIECS
B 6OPTOBBIX EMKOCTSX,

U KOTOPAsI OCHAIIECHA
CHUCTEMOMU y4E€TA JKUJIKOCTH C
BO3MOKHOCTBIO OTPAKECHU S
€€ YPOBHS B EMKOCTSIX.

CucremMa OTOIJIEHUS

Pucynox 2 — Yemanoeka 0o3uposanun xumpeazenmos YXP6

yCcTaHOBKH VXP6 06€CIIeYrBaeT HAI'PEB BO3/1yXa
BHYTPH KOHTENHEPA C IOMOIIBIO ABTOHOMHOI'O
BO3/IYIITHOI'O OTONUTEN (JJI1 OTCEKA ONIEPATOPA) U C
TOMOIIBIO B3PBIBO3AIUIIECHHBIX HATpEBATENEN (JIJIA
TEXHOJIOI'MYECKOT'O OTCEKA). CUCTEMA OTOIJIEHH B
4ABTOMATHUYECKOM PEXUME TITOAAECPKUBAET TEMIIEPATYPY
B 33/JAaHHOM JJUAI1a30HE 1 OOECTIIEYNBAET OJIOKUPOBKY
paboThI HArpeBATES B HENPEABUJEHHON CUTYALIUH.

DIEKTPONUTAHUE YCTAHOBKU OCYIECTBIISACTCA
OT IITATHOI'O AU3€JIb-TEHEPATOPA UJIM OT BHEITHEHN
anexkrpoceru 380 B. YcTaHOBKA OCHAIIIEHA
BHYTPEHHHMH Y BHEITHUMU OCBETUTEIbHBIMU
IpHUOOpamMu, CHCTEMOM 3a3€MJICHUS U CUCTEMON
4ABAPUITHOIO IIYIIEHUA JU3€/Ib-T€HEPATOPA IS €TO
HE3aMEAIATEIBHOM OCTAHOBKU.

Cucrema yrpasIeHUs yCTAHOBKH Y X PG BBITIOTHEHA
Ha 6a3€ IPOMBIIJIEHHBIX IPOIPAMMHPYEMBIX

Pucynox 3 — Texnonozuueckuii omcex ycmanoéxu YXP6
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OBOPYJIOBAHME

Pucynox4 - Omcex onepamopa ycmanoexu YXP6

JIOTUYECKUX KOHTPOJJIEPOB BBICOKOU CTETIEHU
3AIIUTHI U IPEJHA3HAYEHA /IS YIIPABICHUA
IIPOLIECCOM JO3UPOBAHHOII ITOJAYU XUMPEATEHTOB
K4K B JUCTAHIIMOHHOM (M3 CTAHILIMU KOHTPOJISA
YIIPABJICHHUA), TAK U B ABTOHOMHOM PEXXUME (C ITYJIbTa
YIPABJICHHA/C KOMIIBIOTEPA YCTAHOBKM). OCHAIIIEHA
CHCTEMA YIIPABJIEHUS IPOIPAMMHBIM OOECTIEYUEHUEM
COOCTBEHHOM Pa3pabOTKH.

Cucrema ynpasaeHU OOECIIEYNBAET YIIPABICHUE
JIO3MUPOBAHUEM XUMPeAreHTOoB B nporecce I'PIT kak
B ABTOMATHYECKOM, TAdK U B DYYHOM PEXKUMaX. B
ABTOMATUYECKOM PEXUME CUCTEMA OOECIIEYNBAET
33JaHHYIO 110 IIPOrPAMME KOHLIEHTPALIUIO
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XUMHUYECKUX PEATEHTOB
IIPU IEPEMEHHOM PACXOJIE
paboyeit KUJKOCTY,
33/1ABAEMOM YCTAHOBKOM-
norpeéuresieM. B pyanom
PEXXHME OIEPATOP

MOXET YIIPABJISTh
IIPOU3BOAUTEIBHOCTBIO
JIO3UPYIOMUX CUCTEM C ITYJIBTA
VIIPaBJIEHUSA YCTAHOBKHU.

IIpuBeneHHDBIE BbIILIE
TEXHUYECKUE JAHHBIE
yCTaHOBKH YXPO6 He
ABJIAIOTCA KECTKO
pEraMEHTUPOBAHHBIMU
U MOT'YT OBbITh U3MEHEHBI
U/UJIA JOIIOJHEHBI 11O
TPEOOBAHUIO TIOTCHIIUATIBHBIX
MIOTPEOUTETIEN.

OCHOBHBIE TEXHUYECKUE
OCOOEHHOCTH YCTAHOBOK:

* I10 JKEJTAHHUIO 3AKA34YMKA
MU3TOTOBJIEHUE HA 043¢
ITOJTyTIPUILIETIA, ITACCH WJIH B
OGJIOYHOM UCIIOJTHEHUH;

* CHCTEMA aBTOMATHUYECKOTO
WJIN PyYHOI'O YIIPABJICHHUS
JIO3UPOBAHUEM
XHUMPEATCHTOB;

* BO3MOXXHOCTbD
JUCTAaHIIMOHHOTO
YIPaBJICHUs YCTAHOBKOL,

* HATPEBATEIN
TEXHOJIOTUYECKOT'O
OTCEKA yCTAHOBKU BO
B3PBIBO3AITUIIICHHOM
HUCIIOJTHEHUY;

* MaCCOBBIE PACXOZOMEPHI
OCHAII[EHBI U3BMEPUTEIBHON
TPYOKO 13 HEPrKABEIOIEH
cranu. IIpyu uCoNb30BAHUU
KHCJIOTOCOJIEPKAIUX
XHUMPEAreHTOB
IIPUMEHSIOTCS PACXOJJOMEPHI

C U3BMEPUTEIBHBIMU TPYOKAMU U3 TUTAHA U TAHTATA,
¢ YCTAHOBKA JIIOOBIX TUIIOB JJO3UPYIOHMIUX HACOCOB IO

COIJIACOBAHUIO C 31KA3YHUKOM;

* IIJIAHTH JUJIS TOJJAYU JKU/IKMX PEATEHTOB B
XUMHUYECKU CTOMKOM HUCTIOJTHEHU .

IIpuMEHEHUE CIENNATHU3UPOBAHHON YCTAHOBKHU
JO3UPOBAHUS XUMpPeareHToB Y XP6 B riporiecce
MIPOBEECHH S BLICOKOPACXOAHBIX ['PIT 06ecnieunBaeT
HOTPEOUTEIIIO OBLICTPOE U TOYHOE JO3UPOBAHUE
IIUPOKOIO AUANIA30HA XUMUH B COOTBETCTBUHU
C 33/IAHHOM TEXHOJIOTUEIN HAPAY C BBICOKOU
HA/IC’KHOCTBIO B 9KCILTYyaTAlIUH U IPOCTOTOM B
O6CIIY>KUBAHNH IAHHOI'O OO0pYIOBaHUA. ©
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OBOPY/IOBAHUE

000 «CTAP TBIOBUHI» - HAM 1 IO/}

OOO «CTAP ThIOBMHI» — 310 HOBOE
MEPCHEKTUBHOE OTEUYECTBEHHOE MTPOU3BO/ICTBO
TUOKUX HACOCHO-KOMIIPECCOPHBIX TPYO.

B cenTa6pe 3TOro rofga Mbl OTMETUIN IEPBYIO
TOAOBIIVHY HAIIIETO NPeANPUATUS. CTOUT CKA34Th,
YTO TOT r'oJi 6bLII JIJ1s1 HAC TVIOJIOTBOPHBIM, ObLIO
PEMIEHO MHOXKECTBO HEMMPOCTHIX 33/1a4. MBI C
TOPAOCTBIO MOXEM YTBEPAKJATh, 4TO Hama THKT
HAIIJIA CBOETO OTPEOUTESL.

OTMETUM NOJOKUTENBHYIO JTUHAMHUKY
Pa3BUTHSA KJIIOYEBBIX KOMIIETEHIIU KOMITAHUH,
Ha KOTOPBIX IIOCTPOEHO NPEIPUATHE, KAK
ONPEAEIAIONIUX ErO OPTAHUBALIUIO, ETO
JIEATENBbHOCTD, JOCTUTHYTBHIE HAMH PE3YIBTATHL

3a IIpomEeAIUA I'oJi BHEPEHA
CEPTU(PULTUPOBAHHASA CUCTEMA MEHEKMEHTA
Ka4€eCTB4 HAIIEH KOMIIAHUH, KOTOPas
HAIIEJIEHA HA HEU3MEHHO BBICOKHME TAPAMETPHI
BBIITYCKA€MOI NPOAYKIMH. PazpaboTka u
npumeHeHue B komrnanuu «CTAP ThbIOBWHI»
CHUCTEMBI MEHE/IXKMEHTA KA4ECTBA,
cooTBeTcTBYIONIEH TpedoBanusM 'OCT P MCO
9001-2015, cnenudpuranuu API Q1, CTO I'asnnpom
9001, AB1€TCA CTPATETUYECKUM PEIIEHUEM
PYKOBOZCTBA.

MBbI pabOTa€EM C JIYUIIUM CBIPBEM U
MPOBEPEHHBIMH MATEPHUAIAMH, JOCTYITHBIMHA
HAa MHPOBOM PBIHKE. OTHO U3 IPHOPHUTETHBIX
HAIIPABJIEHUN PA3BUTHA HAIEY KOMITAHUU —
COBMECTHAA Pa00TA C POCCUACKUMHU
METAJUIYPIraMU 11O OTYYEHHUIO OTEYECTBEHHOM




CTaJIU, CHOCOOHON HA PABHBIX KOHKYPHPOBATH C
METAJJIOM UMIIOPTHOI'O IIPOU3BOACTBA.

Hame o60py10BaHE IO3BOISAET YIOBIETBOPUTD
NOTPEOHOCTH 3aKa34nKoB B THKT fuameTpoMm ot
25,4 MM 10 73,0 MM, C TOJIIITUHOM CTEHKH OT 2,0 MM
10 6,3 MM, rpymi npoysoctu ot CT-70 go CT-110.

IIpeanpuaTHE OCHAIEHO COBPEMEHHOIM
ABTOMATHU3UPOBAHHOM IMHUEH 10 IIPOU3BO/ICTBY
I'HKT, o60pynoBaHUEM A1 KOHTPOJIS U
UCITBITAHUI TPYO.

OrpOMHO€E BHUMAaHHUE HAIIA KOMITAHUSA YAEIAET
MOBBIIIEHNIO KBAJTM(PUKAITUH COTPYAHUKOB.
[IpOBOAUTCA HENPEPBIBHOE OOYYEHHUE,
THOBBIIICHUE U PA3BUTUE NPOPECCUOHATBHBIX
HABBbIKOB M KOMIIETEHIINI IIEPCOHATA.

CBOEBPEMEHHOE BBIIIOJTHEHUE PEIIAMEHTHBIX
PaboT O O6CIYKMBAHUIO TEXHOJIOTUUECKOT'O
060pPYAOBAHUA U UHCTPYMEHTA, IEPUOIUUIECKAS
BAJIN/ALIHA OCOOO OTBETCTBEHHBIX IIPOLIECCOB
TApaHTHUPYIOT CTAOUIBHOCTD TEXHOJOTUUECKUX
PEXUMOB. B CCTEME MEHEPKMEHTA KAYECTBA
OPraHMU3ALUH IPUMEHEH MTPOLIECCHBINA NTOAXO,
KOTOPBIH BK/IIOYAET LIUKII <IVTAHUPYU — JeJ1aii —
nposepsai — aencteyi» (PDCA) u puck-
OPUEHTUPOBAHHOE MblILJIEHUE. [IpO1eCCHBIN
NOAXO/[, IMTO3BOJISAET OPraHU3ALINH INIAHUPOBATH
CBOH ONEPALIMH U UX B3AUMOJEIHCTBUE, JAET
BO3MOKHOCTb C(OOPMHUPOBATD YIIPABIAEMBIE
YCIOBUS B IPOU3BOJCTBE NPOAYKIINHN.

[Ipon3BOACTBEHHAA IIJIONA/IKA HAIIIEH
KOMIIAHWUH PACIIOJIIOKEHA HA TEPPUTOPUNA
CTaBpONONABCKOIO MHAYCTPHUAIBHOT'O MAPKA
CKHIT «MacTep» — 3TO OITUMAJIBHOE MECTO JIJIS
pa3MeIEeHNUsA COBPEMEHHBIX IIPOU3BO/ICTB.

OJHO M3 KJIIOYEBLIX IPEUMYILECTB HAIICH
KOMIIAHUU — YZIO6H351 JIOKAIIMA C TOYKH 3pCHI/IH
JIOTUCTHUYECKOM cOoCTaBgome. Hamuaue Ha

TUIONIA/TKE JKEJIE3HOM IOPOTHU MO3BOJISIET ONEPATUBHO

OTHPABJIATD HAITY IPOAYKIIUIO IOTPEOUTENAM/
IOKYIIATEJIAM.

CeropHs HAIIU THOKHE HACOCHO-KOMIIPECCOPHBIE
TPYOBI 33/IECTBOBAHBI B PA3HBIX PETMOHAX Poccum:
IOr Poccun, AHAO, XMAO, Pecniy6mmka Komu,
KpacHOAPCKUN Kpari.

P KOMIIAaHUHA yKe 3AKJIIOYMIIN JOJITOCPOYHBIE
oroBopsl co «CTAP ThIOBMHT». MBI IECHUM U
CTAPAEMC OIIPABAATH JOBEPUE, KOTOPOE OKA3A/IU
HAM 34K4349MKH, BCET/IA OTKPBITHI JIJI1 HOBBIX
IIAPTHEPOB.

MBI HOHUMAEM, YTO BIEPEAUN HAC XKJAET OObIIAA
paboTa, HALlEJIEHHA S HA [IOJTHOE YAOBJIETBOPEHHNE
TPEGOBAHUI U OXKUJJAHUI IOTpeduTeneil. ©
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HMccnepoBanue nporiecca
UHI'UOMPOBAHUA KUCJIOTHOU
KOPPO3HU CTAJIN THOKUX TPYO
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B kauecTBE TEXHOJIOIMYECKUX JKUIKOCTEM JIJ1s
KUCJIOTHBIX 00pa60TOK 1acta (KO) UCnonb3yioTcs
PAa3IMYHBIE KUCTIOTHI (COMISIHASA, CYIb(DAMUHOBAS,
430THAast, YKCYCHAsA U AP.) [1], KOTOPbIE HETATUBHO
BJIMAIOT HA METAJUIMYECKOE OOOPYJOBAHUE, B TOM
YMCJIE U HA TUOKUE HACOCHO-KOMIIPECCOPHBIE
Tpy6r! ('HKT). M3BECTHO, 4TO rnoKue Tpyos (I'T)
MEHEE MOABEPKEHBI KOPPO3ZUH, YEM TPAJUILTMOHHbBIE
HACOCHO-KOMITPECCOPHBIE TPYOHI [2].

3amUTUTb KOJIOHHY THOKUX TPYO OT KOPPO3UH
MOJKHO IYTEM IPUMEHEHUS PA3JIMYHBIX
MHTHUOHPYIOIINX KOMIIO3UIIUI. COBPEMEHHAS
KJIACCU(PUKALINA BKJIIOYAET OOIBIIOE KOJIMYECTBO
BH/JOB UHTUOHUTOPOB KOPPO3UH, KOTOPBIE
HOJAPA3AEIAIOTCA IO XAPAKTEPY 3AMUTHOTO JEUCTBUS,
XHUMHUYECKON NPUPOAE PEATEHTOB, ATPETATHOMY
COCTOSTHHIO, YCIIOBHUAM IPUMEHEHM . TAKUM 0OpPa30oM,
HHTUOHUTOPBI KOPPO3UU MOI'YT OBITh OPIrAaHUYECKUMU
1 HEOPIaHUYECKUMU; )KUJIKUMH, TBEPABIMU,
JIETYYHUMU; QaHOJHOT'O M KATOAHOT'O JEHMCTBUS; 4 TAKXKE
NPUMEHATHCA 11 HEUTPAJIbHBIX, METOYHBIX HIIN
KUCIOTHBIX Cpez. 11 THTHOUPOBAHUA KUCIOTHOM
KOPpO3UH B HEPTEJOOBIBAIONIEN IIPOMBIIIJIEHHOCTU B
OCHOBHOM IPUMEHSAIOTCSI OPTAHUYECKHUE COETUHEHU A
CTETEPOATOMOM, KOTOPBIH B3aMOJEUCTBYET C
AKTUBHBIM LIEHTPOM METAJLIA, U YITIEBOJOPOJHBIMUA
paguKanamMu, OOPa3yIOINUMH SKPAHUPYIOIINA
(apcopOIMOHHBIN) C/I0H. OCO60 BBIIESIIOTCS COMH
AMHUHOB U KAPOOHOBBIX KHCJIOT, COJIU YETBEPTUYHOT'O
AMMOHUS, OETANHBL; AMUJJOAMHHBI 1 UMH/1430/IMHEI,
MHOT'O2TOMHBIE U TOKCUJIMPOBAHHBIE AMUHBI/
AMHUJIOAMUHBL, AMUJHI [3].

Ha xadenpe TEXHOJIOI'MM XUMHUYECKHX BEMECTB
JUIS1 HE(PTSTHOM U I'a30BOY IIPOMBIIIJIEHHOCTH
PoccuitcKoro rocyiapCTBeHHOI'O YHUBEPCUTETA
Hedp T urasa (HMUY) nmenu .M. T'y6knHa
OBLIIY IIPOBEJEHBI PA6OTHI IO UCCIIETOBAHUIO
MHIMOHMPOBAHUA [IPOLECCA KMCIOTHOU KOPPO3UU
CTJIM THOKUX TPYO. B KauecTBe 06pa3110B METAJLIA
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Various acids (hydrochloric, sulfamic, nitric, acetic,
etc.) [1] are used as process fluids for acid treatment
of the reservoir (AT), which negatively affect metal
equipment, including coiled tubing (CT). It is known
that coiled tubing (CT) is less susceptible to corrosion
than traditional tubing [2].

It is possible to protect a coiled tubing string from
corrosion by using various inhibiting compositions.
The modern classification includes a large number of
types of corrosion inhibitors, which are subdivided
according to the nature of the protective action,
the chemical nature of the reagents, the state of
aggregation, and the conditions of use. Thus, corrosion
inhibitors can be organic and inorganic; liquid, solid,
volatile; anodic and cathodic; and can also be used
for neutral, alkaline or acid media. To inhibit acid
corrosion in the oil industry, organic compounds with
a heteroatom, which interacts with the active center
of the metal, and hydrocarbon radicals, which form a
screening (adsorption) layer, are mainly used. Salts of
amines and carboxylic acids, quaternary ammonium
salts, betaines; amidoamines and imidazolines;
polyhydric and ethoxylated amines/amidoamines;
amides stand out in particular [3].

At the Department of Technology of Chemicals for
National University of Oil and Gas "Gubkin University"
studies have been carried out on the inhibition of the
process of acid corrosion of steel coiled tubing. As
metal samples for corrosion experiments, we used
metal coupons made of steel grade St3, selected on
the basis of GOST R 9905-2007, and two samples of
coiled tubing: CT-1 and CT-2, in similar sizes. The main
chemical composition of metal samples is presented in
Table 1.

Chemically pure hydrochloric and sulfamic acids
were used as aggressive media at a concentration of 5%,
10%, and 15% wt.

Based on the technical provisions and guidelines
of companies operating in the oil and gas industry, it



EOQUIPMENT

IS TIPOBEICHUST Ta6auua 1 - Xumuueckue dnemenmst, 8X00Aujue OCHOGY CIANbHBLX
KOPPO3UOHHBIX KYnonoe

IKCIICPUMECHTOB Table 1 — Chemical elements included in the basis of steel coupons
HCITIOJIB3OBAINCH

METAIUIYECKIE OCHOBHbIE XVIMUUECKME SNIeMEHTbI, % Mac.

KYTIOHBI I3 CTATH Basic chemical elements, % wt.

Mapku C13, BBIOpaHHbBIE € Mn Si S P Cr
HA OCHOBAHUU

TOCT P 9905-2007, Cr3/st3 0,14-0,22 0,4-0,65 0,05-0,17 <0,05 <0,04 <0,3
1 1Ba 06pasiia rm-1/cr-1 0,14 0,78 0,32 0,0013 0,0013 =
T'MOKUX HACOCHO-

KOMITPECCOPHDIX rT-2/CT-2 0,06 0,76 0,25 0,0007 0,006 0,57

Tpy6: ['T-1 m I'T-2
AHAJIOTUYHBIX PA3MEPOB.
OCHOBHOM XUMHYECKUH COCTAB METAJIZIMYECKUX
06PA31OB IIPEJCTABJICH B TAOIL 1.

B kauecTBe arpeCCUBHBIX CPEA UCIIONb30BAINUCH
XUMHUYECKH YUCTBIE (X. 4.) COJISTHAA U CYIb(PAMUHOBASA
KHMCJIOTHI B KOHIIEHTpAnuu 5%, 10% n 15% mac.

Hcxons N3 TEXHUYECKUX TOJIOKEHUU U
METOJIMYECKUX YKA3AHUN KOMITAHUIH, pAa0OTAIOINX B
cepe HedTerazofo6bpIBAIONIEH IPOMBIIIJIEHHOCTY,
W3BECTHO, YTO

is known that in order to evaluate the effectiveness
of inhibitors in acidic environments, it is necessary to
determine the corrosion rate of steel by the gravimetric
method under standard static conditions for 24 hours [1].
The corrosion rate is determined by formula (1):

V= (m—m)/(S), €Y)
where Vis corrosion rate, g/(m2-h); m,, m, is mass of
steel sample before and after corrosion tests, g; S is the

Taoauya 2 — CKOPOCms KOPPO3UU CIMANBHBLX 00PA3U0E 8 KUCIOMHBIX

JU7151 OLIEHKH cpeoax (x.u.) (r=24u., v=0m/c, T=20%2°C)
3¢ derTnsHOCTH Table 2 - Corrosion rate of steel samples in acidic environments
UHTHOUTOPOB BKUCTLIX  (chemically pure) (z =24 bours, v =0 m/s, t=20%2 °C)
Cpellax HEOOXOAUMO
ONIPEEICHHE CKOPOCTH CKopocTb Koppo3uu, r/(m?-4) /Corrosion rate, g/(m?-h)
KOppO3HH CTA/IH IO ConsHas kucnota + 0,5% Mac. UK-1/ | CynbdamuHosas kucnota + 0,4% mac. UK-2/
I'PAaBUMETPHUYCCKON Hydrochloric acid Sulfamic acid
METOJIUKE IIPU
CTAH/APTHBIX 5% mac. 10% mac. 15% mac. 5% mac. 10% mac. 15% mac.
CTATUYECKUX YCIIOBUSIX B o R
Teuerne 24 4acos [1]. Cr3/St3 ,57 .15 7,28 1,94 2,79 3,75
CKOpOCTB KOPPO3UH .
P PP e 0,10 0,48 1,60 11,44 24,08 25,54
OTIPEICSCTCS -
1o popmyse (1): -2 0,21 0,45 0,77 10,22 20,86 23,98
V= (m—m)/(SY), @))]

7€ ¥V — CKOPOCTh

KOPPO3UH, I/(M**9); m,, m, — MACCA CTAJIbHOI'O 06pa31a
JIO Y1 IOCJIE KOPPO3UOHHBIX UCITBITAHUH, T;

S — IO A/Ib CTAJIBHOI'O O6PA311a, T — BPEMS
UCCJIEIOBAHMS, Y.

B Tabnuile 2 NpeCTaBACHBI IOTYYEHHBIE
PESYIBTATHI IO UCCIEJOBAHUIO CKOPOCTH KOPPO3UH
CTaJIBHBIX OOPA310B B COJMISIHOM U Cy/Ib(DAMHUHOBOM
KHUCJIOTAX B T€YEHUE 24 9aCOB.

W3 npeACTaBACHHBIX JAHHBIX IO CKOPOCTHU
KOppOo3uH CTaIH CT3 MOXKHO OTMETHUTD, YTO
Cynb(HaMUHOBAS KUCJIOTA MEHEE ATPECCUBHA 1O
CPABHEHUIO C COMAHON KUCIOTOMN. OJJHAKO HA
06pasiax I'T pa3HbIX MAPOK TAKOH TEHCHIINH HE
Ha6JIIOAETCSL, CKOPOCTh KOPPO3HHU B CY/Ib(PAMUHOBOM
KUCJIOTE B HECKOJIBKO PA3 BBIIIE, YEM B COJISTHOM.

B Takux yCJIOBHSIX BOIIPOC IPUMEHECHU S
UHI'HOUTOPOB KUCJIOTHOH KOPPO3UH CTAHOBUTCS €IIIE
00J1e€e AKTYaJIbHBIM.

B kayecTBE MHTHOUTOPOB OBLIH B3ATHI IHBOI-2A
(MK-1) pia conanom kucaoTsl U Muson-2b (MK-2) qiia

area of the steel sample, ris the examination time, h.

Table 2 presents the results obtained from the study
of the corrosion rate of steel samples in hydrochloric
and sulfamic acids for 24 hours.

From the presented data on the corrosion rate of
steel St3, it can be noted that sulfamic acid is less
aggressive than hydrochloric acid. However, this trend
is not observed on CT samples of different grades; the
corrosion rate in sulfamic acid is several times higher
than in hydrochloric acid. Under such conditions, the
issue of using acid corrosion inhibitors becomes even
more relevant.

As inhibitors, Invol-2A (IK-1) for hydrochloric acid
and Invol-2B (IK-2) for sulfamic acid were taken at
concentrations of 0.5% wt and 0.4% wt. respectively
[4]. These concentrations of corrosion inhibitors
were selected for steel St3, and, as can be seen
from the results presented in Table 3, they reduce
the corrosion rate of coiled tubing samples to the
maximum allowable value (0.2 g/(m?-h)).
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Cynb(PaMUHOBOI KUCTIOTHI
B KOHIICHTPAIUAX

0,5% mac. u 0,4% mac.
COOTBETCTBEHHO [4].

Taonuya 3 — CKOPpOCms KOPPO3UU CMAIbHBIX 00PA3U06
8 UHZUOUPOBAHHBLX KUCIOMHBIX cCpedax (=24 u., v=0m/c, t=20%2 °C)

Table 3 - Corrosion rate of steel samples in inbibited acidic environments
(=24 bours, v=0m/s, t =20%2°C)

JaHHbIE KOHLICHTPALIVHU

MHTHONUTOPOB KOPPO3HH CKopOCTb KOppO3uK, I /(M2u) /Corrosion rate, g /(m?h)

OBLTH NOJOOPAHEI

s ctanu CT3, U, Kak

BH/THO U3 PE3YIIBTATOB, ConsaHas “EmeTE + O,5°/Z mac. VIK-1 CyJ'Ib(paMI/IHOB.aFI Kucnora -i; 0,4% mac. UK-2

IIPE/ICTABICHHBIX B Ta6IL 3, Hydrochloric acid + 0,5% wt. IK-1 Sulfamic acid + 0,4% wt. IK-2
HIDKAIOT CK Th

¢ 10T CROpOC 5% mac. 10% mac. 15% mac. 5% mac. 10 %Mmac. 15% mac.

KOPPO3UH OOPA3II0B

IMOKHUX HACOCHO- Cr3/5t3 0,10 0,16 0,20 0,16 0,14 0,16

KOMIIPECCOPHBIX TPY6 1O

TIPe/IEeBHO IOMYCTUMOTO rm-1/CT-1 0,05 0,07 0,10 0,20 0,11 0,10

2,
gradeHs (0,2 r/(ue: D). r-2/CT-2 0,06 0,10 0.16 0.16 0.15 0,09
H3BecTHO (3],

4TO MEXAHU3M
MHTUOHUPOBAHUSA 3AKJIIOYAETCA B OOPA30BAHUHU
3AIIUTHBIX 4/ICOPOIIMOHHBIX CJIOEB, KOTOPLIE
MNPENATCTBYIOT B3AUMOJACHUCTBUIO AT PECCUBHOM CPEIbI
C IOBEPXHOCTBIO METAJIA U, KAK CJIEJJCTBHUE, ETO
paspymenuio. [I03ToMy JanbHENIITNE NCCAETOBAHUA
OBLJIY HAMIPABJICHBI HA 60J1€€ TOAPOOHOE U3YUCHUE
MPOLIECCOB MHIMOUPOBAHUSA KMCJIOTHOU KOPPO3UU U
aJICOPOIIUH UHTMOUTOPA C TEYEHHUEM BPEMEHM.

Ha nnepBoM 3Tane u3y4aaoCcb U3MEHEHHUE CKOPOCTU
KOPPO3UH BO BpeMeHH. Ha pucyHKe 1 IpeiCTaBIeHEI
PE3YIBTATHI CKOPOCTU KOPPO3HHU CTAJIBHBIX
06PA3I[0B IIPH UX UCCIIEA0BAHMUHU B 5,10 1 15% mac.
MHTUOUPOBAHHOM COJITHOM KUC/IOTE B TeYeHUE 3, 6,

18 11 24 gacos.

Hcxoaa n3 AaHHBIX PUC. 1 BUHO, 9TO IS
cranu Ct3 Haubosee IPKO BBIPAKEHO BIUSAHNE
KOHIECHTPAUN KUCJIOTHI HA
CKOPOCTBb KOppo3uu (puc. 1a).
ITpy NCIOIB30BAHUN THOKUX

{ —8=-3%HCO ——10%HC

It is known [3] that the inhibition mechanism
consists in the formation of protective adsorption
layers that prevent the interaction of an aggressive
medium with the metal surface and, as a result, its
destruction. Therefore, further studies were aimed at a
more detailed study of the processes of acid corrosion
inhibition and inhibitor adsorption over time.

At the first stage, the change in the corrosion rate
with time was studied. Figure 1 shows the results of the
corrosion rate of steel samples in their study at 5.10 and
15% wt. inhibited hydrochloric acid for 3, 6, 18 and
24 hours.

Based on the data in Figure 1, it can be seen that
for steel St3, the effect of acid concentration on the
corrosion rate is most pronounced (Fig. 1a). When
using coiled tubing (Fig. 1b, B), it can be seen that the

HACOCHO-KOMIIPECCOPHBIX TPYO z e
(puc. 16, B) BUAHO, UTO CKOPOCTH :i ~ 06
KOPPO3HHU 3HAYUTECIIBHO HUXKE U St

yoKe yepes 6 9aCOB UCCIIETIOBAHUS 53504

JUIA BCEX KOHIIEHTPAITUH COAHON § % 0.2
KUCIOTBI CTAHOBATCSA OJTU3KUMU E =

0 3HaYeHu1o. 17151 06pasiia 8 80,0 Ft
Tpy6sI I'T-2 B iepuop ot 18 10 24 58 0 3

4aCOB IPOUCXOANUT HEKOTOPOE
YBEJIMYEHUE CKOPOCTU KOPPO3HH,
OJJHAKO 3HAYEHUS yJIOBIETBOPSIIOT
IPEABABISIEMBIM TPEOOBAHU M
0,2 r/(M?).

Ha pucyHke 2 11peiCTaB/IeHbI
JaHHBIE 110 CKOPOCTHU KOPPO3UU
CTaJIBHBIX OOPA3110B IIPH UX
UCCIEJOBAHUN B MTHIT'HOUPOBAHHON
Cynb(PaMUHOBON KUCIOTE B TEYEHUE
3.6, 18, 1 24 9acos.

Hcxopns n3 npecTaBIeHHBIX
Ha PUC. 2 PE3YJIBTATOB, MOKHO
OTMETUTB, UTO CTIb CT3 1 06pazer]

=
[

=
.

=
=

CKOpOCTb KOPPO3uK, I/ (M24)
Corrosion rate, g/(m?2+h)
=]
o
]

0 3
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Pucynox 1 — 3aeucumocms
CKopocmu Koppo3uu
pasauunvix mapox cmanu om
épemenu 8 UHZUOUPOBANHHOTL
(0.5% mac. HK-1) conanoii

b Kucnome (v = 0.m/c, t=20%2°C)

9 12
Bpewms, 4/Time, h

15 12 21 4 (@a-Cm3,6-IT1,6-1IT-2)

Figure 1 — Dependence of the corrosion rate of various steel
grades on time in inbibited (0.5% wt. IK-1) bydrochloric acid
(v=0m/s, t=20%2°C) (a - St3, b - CT'1, c - CT2)




I'T-1 NOKa3bIBAIOT HAMMEHBIIIYIO
YCTOMYNBOCTh IPH UX UCCIEIOBAHUN
B UHI'HOMPOBAHHON CYIb(PAMUHOBONU
KUCJIOTE (PUC. 2) IO CPABHEHHIO C
MHTUOHUPOBAHHOI COJISTHOM KUCIOTON
(puc. 1). s cranu Cr3 npeaenbHo
JIOITYCTUMBIE 3HAYEHU S CKOPOCTH
KOPPO3UH JOCTUTAIOTCS TOJIBKO YEPE3
24 gaca BO BCEX KOHIIEHTPAIIHUAX
KHCAOTHL IIpy rccieqoBaHnuu 0 3 6 ©
I'T-1 B 5% MacC. ”YHTUOMPOBAHHOM
Cynb(PaMUHOBOI KUCIOTE 3HAYEHUSA
CKOPOCTH KOPPO3HUH HauboJsiee

0,6 g

[

CkopoCTb KOppo3uu, r/(M?-u
Corrosion rate, g/(m?2-h)
=

BBICOKHE, [TPU ITOBLIIIEHUH o é 5% NE2500H
KOHLICHTPALIUH KUCJIOTBI CKOPOCTh ¥ 1
KOPPO3UH 3AMETHO CHUYKAETCS % Z 04 d
(puc. 26). I[Ipu uccnenoBaHuU sE 7 -
o6pasma I'T-2 Kak B cyJae ¢ g o \
MHIMOHPOBAHHON COMHOM KUCIOTOH 8 & 4]
(puc. 1B), TAK 1 THTUGPOBAHHOE g S
cynbhaMUHOBOI KUCTOTOR (pHc. 28) g £ 0.0 4

U D3 6 9

MPOUCXOAUT IUTABHOE CHUXXEHHNE
CKOPOCTH KOPPO3HUH HEZABUCHUMO OT
KOHIIEHTPALIUU KHUCJIOT.

Ilo pesynbraram
IPaBUMETPHUYECKHUX UCTIBITAHUI
MOYKHO CJEJIATh BBIBOJ, O PA3JIMYHOM
KOPPO3UOHHOM MOBEJEHUN
uccienyeMbIx 06pasnios. Tpy6a I'T-2 6b11a 6051ee
YCTOMYHBAsA K KODPO3UOHHBIM ITPOLIECCAM KAK
B COJISTHOI, TAK U B CYIb(DAMHUHOBOM KUCJIOTE.
BepoaTHo, TaKasA yCTOMYHUBOCTD CBA3aHA C
XHMUYECKHUM COCTABOM TPYOBI (Ta61. 1). Cunraercs,
YTO UIMEHHO HAJIMYUE XPOMA B COCTABE CILIABA,
KOTOPBIH B IIPOLIECCE KOPPO3UU OO6PA3yET
YCTOMYHUBYIO 3AUTHYIO INIEHKY HA IIOBEPXHOCTH
CTaJIA, CIIOCOOCTBYET JOMOJIHUTEIBHOM 3aIUTE
TPyOBI OT PA3PYLICHUSL.

Ha BTOpOM 3Ta1e NpoBOJUIACH KOCBEHHAA OLIEHKA
a/1ICOPOLIMH HHT'MOUTOPA KOPPO3HH Ha IIOBEPXHOCTU
cranei. 11 UCCIefOBaHUN ObLIIN B3Thl OOPAa31bl C
MEHEE YCTOMYUBBbIMU MeTasuIaMu: C13 u I'T-1.

HMHruéuTOpbl KOPPO3UU B OCHOBHOM ITPEACTABIAIOT
CcO6011 MOBEPXHOCTHO-aKTUBHBIE BemecTsa (ITAB) [5].
OnHUM U3 BAXKHECHITNX CBOMCTB ITAB s1B/IsI€TCS X
CHOCOOGHOCTD KOHIICHTPUPOBATHCS HA TPAHHUIIE
paszgena ¢as. B nporuecce B3auMOACHCTBUSL
KHCJIOTHOT'O COCTABA C IOBEPXHOCTBIO METAJIA
MOJIEKY/IbI TIOBEPXHOCTHO-AKTUBHOI'O HHT'HOUTOPA
OyayT aICOPOUPOBATHCS HA HEM, TAKUM OOPa30M,

X KOHIIEHTPAIUSA B PACTBOPE IOMKHA CHUKATHCS.
DTO CHUXKEHUE MOXKHO OHpC,Z[CHI/ITb I10 UBMECHCHMUIO
3HAYEHUN MEX(PAZHOTO HATKEHU A KMCJIOTHBIX
PacTBOPOB HA T'PAHUIIE C YITIEBOJIOPOAOM JIO U ITOCIIE
IIPOBECHU KOPPO3UOHHBIX UCIIBITAHUI ((POpMyIa 2).
HccneaoBaHus IPOBOIUIINICE HA TPUOOPE [T
aHaJIM3a KOHTYypa Karnu Dataphysics OCA 15 Plus.
MesxdazHOe HATSKEHUE ONPEEsIOCh HA TPAHULIE C
H-OKTaHOM, KaK C HAUOGO0JIee MHEPTHOM CUCTEMOH [O].

% MH2503H —a—I0%MHIS03H -
15% HH2803H

Bpewms nccnenosaHuis, 4
Research time, h

~o—3%MNHIS03H  —=—10% MH2503H

12 15 18 21 24

Bpewms nccnenosaHus, Y

Research time, h
Figure 2 - Dependence of the corrosion rate of various steel
grades on time in inbibited (0.4% wt. IK-2) sulfamic acid
(=0m/s, t=20%*2°C) (a-S5t3, b - CT1, c - CT-2)

—8- 5% MNHIS03H = 10% NH2S03H
15% NH2S03H
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pazruunsix mapox cmanu om
épemenu 8 UHzUOUPOBAHHOIL
(0,4% mac. HK-2)
CYAbPAMUHOBOU KUCIOMmMe
(=0m/c, t=20%2 °C) (a - Cm3,
60-IT1,6-IT2)

corrosion rates are much lower and after 6 hours of
research for all concentrations of hydrochloric acid
they become close in value. For the CT-2 tubing sample,
in the period from 18 to 24 hours, there is a slight
increase in the corrosion rate, however, the values meet
the requirements of 0.2 g/(m? h).

Figure 2 presents data on the corrosion rate of steel
samples when they were studied in inhibited sulfamic
acid for 3, 6, 18, and 24 hours.

Based on the results presented in Figure 2, it can be
noted that St3 steel and CT-1 sample show the least
resistance when they are studied in inhibited sulfamic
acid (Figure 2), compared with inhibited hydrochloric
acid (Figure 1). For steel St3, the maximum permissible
values of the corrosion rate are reached only after
24 hours in all acid concentrations. In the study of
CT-1 in 5% wt. inhibited sulfamic acid, the corrosion
rate values are the highest, with an increase in the acid
concentration, the corrosion rate noticeably decreases
(Figure 2b). When examining a CT-2 sample, both in
the case of inhibited hydrochloric acid (Figure 1¢)
and inhibited sulfamic acid (Figure 2B), a gradual
decrease in the corrosion rate occurs, regardless of the
concentration of acids.

According to the results of gravimetric tests, it can
be concluded that the studied samples have different
corrosion behavior. The CT-2 tubing was more resistant
to corrosion processes in both hydrochloric and
sulfamic acids. Probably, such resistance is related to
the chemical composition of the coiled tubing
(Table 1). It is believed that it is the presence of
chromium in the composition of the alloy, which
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Ac=o0,—0, @)
r7ie Ao — UI3MEHEHUE MEK(PAZHOIO HATsKEHM, MH /M;
G, 0, — MEXK(PA3ZHOE HATAKCHUE KUCTIOTHBIX COCTABOB
JIO U TIOCJIE TPOBEAECHUSA KOPPOZUOHHBIX UCITBITAHUH
COOTBETCTBEHHO, MH/M.

Ha pucyHKe 3 IPEICTABIEHBI PE3YIBTATHI 10
UCCIEAOBAHUIO U3MEHEHUSI 3HAYEHUIT MEK(PAZHOTO
HATSKEHUA KUCJIOTHBIX COCTABOB HA OCHOBE
WHTUOHMPOBAHHOU COISTHOM KUCJIOTBL

IIpencraBaeHHbIN HA PUC. 3 pOCT U3MEHEHU
MEXK(PA3HOTO HATSDKEHUS BO BDEMEHU MOATBEPKIAET
MNPEJONOKEHUE O CHUYKEHUH KOHIICHTPAILTUY MOJIEKYJI
WHTUOUTOPA B PACTBOPE 34 CUET aJJCOPOLIUM UX HA
HOBEPXHOCTHU MeTasIa [5]. B nporiecce
UCCIEAOBAHNA UCXOAHBIX PACTBOPOB
WHTUOHUPOBAHHOU COJITHOHM KHUCJIOTHI OBLIIO BBISIBJIEHO,
4TO AaKTUBHOCTB UHru6uTopa MK-1 cHM>KaeTcs ¢
POCTOM KOHIEHTPALIN COJITHOU KUCJIOTHI OT 5 10 15%,
YTO MOKHO OOBSICHUTD OTPHULIATEIBHBIM BITUSIHHUEM
COJITHOU KMCJIOTBI HA TIOBEPXHOCTHYIO AKTUBHOCTD
monexkynITAB [7].

Cnenyet OTMETUTD, 9YTO, COITIACHO IIPEICTABIEHHBIM
JAaHHBIM (PHC. 3), IPU UCIIOIb30BAHNH CTAJIN
Cr3 npoucxoauT OOJbIIEE U3MEHEHUE 3HAYEHU
MEXK(PAZHOTIO HATAXKEHUSA, UTO TOBOPHUT O 6OJIBIIENA
a/IcCOpOLIIM THTMOUTOPA HA ITIOBEPXHOCTHU CTanu CT3
4eM Ha o6pa3sue I'T-1. OHaKO 3HAYEHUSI CKOPOCTHU
koppo3uu I'T (puc. 16) HHUKE, 4TO CBA3aHO C
YCTOMYHUBOCTBIO METAJIJIA THOKOU TPYOBI B X. 4. COJITHOM
KUCHOTE (TA6IL. 2).

Ha pucyHKe 4 11peICTaBIEeHbI PE3YIBTATHI I10
HUCCIEAOBAHUIO U3MEHEHM A 3HAYEHUIT MEK(PAZHOTO
HATSPKEHUA KUCJIOTHBIX COCTABOB HA OCHOBE
UHI'MOMPOBAHHOM CyJ/Ib(paMUHOBOY KUCJIOTHL.

Pesynbrarhl, IPEICTABICHHDBIE HA PUC. 4, TAKXKE
MO3BOJIAIOT NOATBEPAUTD IPEAIOIOKEHUE O CHUKEHUH
KOHILIEHTPALIUH MOJIEKYJI FHTHOUTOPA B PACTBOPE
34 CUET AICOPOLIMN UX HA IIOBEPXHOCTU METAJLIIA.
COI1aCcHO JaHHBIM PUC. 4, 4ICOPOLIHS THIUOUTOPA
Kopposuu UK-2 B Cynb(paMHUHOBOI KMCJIOTE HIKE,
yem MK-1 B consiHOM Kuciore (puc. 3).

B pesynbraTe MOKHO CAENATh BEIBOZ,

forms a stable protective film on the steel surface
during corrosion, which contributes to additional
protection from destruction.

At the second stage, an indirect assessment of the
adsorption of the corrosion inhibitor on the steel
surface was carried out. For research, samples were
taken with less stable metals: St3 and CT-1.

Corrosion inhibitors are mainly surfactants [5]. One
of the most important properties of surfactants is
their ability to concentrate at the interface. During the
interaction of the acid composition with the surface of
the metal, the molecules of the surface-active inhibitor
will be adsorbed on it, and thus their concentration
in the solution should decrease. This decrease can
be determined from the change in the values of the
interfacial tension of acid solutions at the boundary
with the hydrocarbon before and after corrosion
testing (formula 2). The studies were carried out on a
Dataphysics OCA 15 Plus drop contour analyzer. The
interfacial tension was determined at the interface with
n-octane, as with the most inert system [6].

Ac=0,—0, @)
where Ac — change in interfacial tension, mN/m; ¢, o,
— interfacial tension of acid compositions before and
after corrosion testing, respectively, mN/m.

Figure 3 shows the results of the study of changes in
the values of interfacial tension of acid compositions
based on inhibited hydrochloric acid.

The increase in the change in interfacial tension
with time, shown in Figure 3, confirms the assumption
that the concentration of inhibitor molecules in
solution decreases due to their adsorption on the metal
surface [5]. During the study of the initial solutions
of inhibited hydrochloric acid, it was found that the
activity of the IK-1 inhibitor decreases with an increase
in the concentration of hydrochloric acid from 5 to
15%, which can be explained by the negative effect of
hydrochloric acid on the surface activity of surfactant
molecules [7].

O TOM, YTO CHUKEHHE U3MEHEHHU S { w5HCI m|HCI =15%HC 0 ®m3%HCI m10%HCI =15%HCl
3HAYEHUIT MEK(PAZHOTO HATSKEHHS &4 £4

[IPY YBEIMYEHUH KOHIICHTPAITHN %_ 3 g 3

CYIb(PaMUHOBOI KUCJIOTHI OT 5 /IO - -

15% Mac. MOKET OGBACHATLCA HE TOMBKO & £4 B g1

YMEHBIIEHUEM 4JCOPOLIMN MTHIUOUTOPA, §§ E” 1 §§ § 1

HO U CIIOCOGHOCTBIO CAMOM KHCJIOTBI 2g 2 i e S

axkTUBU3UpPOBATL [TAB 32 cueT cBoENn z § fé i8 % g § g 0

CTPYKTYDBHI [8]. §§ 2 Bpems 1ccneioBaHms, 4 é% 2 BpeMﬂﬁI/ICCﬂe,D,OéaSHVIH, 4 M

Taxum 06pa30oM, 6bIJIO IIOKA3aHO, KAK

Research time, h

Research time, h

IIPOUCXO/AT IIPOIICCChl MHIUOUpoBanust P UCYHOK 3 - 3asucumocms umeHenus MemﬁaSHOZO

KHCJIOTHOM KOPPO3UH U a7ICOPOIINU
WHTUOUTOPA B CTATUYECKUX YCIIOBUAX
C TEYEHUEM BPEMEHH, C/IC/TAHBI
BBIBO/IBI O PA3JTMYHOM YCTOMYHUBOCTH
UCCIEAYEMBIX METATITNYECKUX
06pa3LoB.
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HAMANCEHUA 8 UHZUOUPOBAHHOTL CONANHOIUL KUCIOMeE OMm
epemenu (0,5% mac. HK-1) (a - Cm3, 6 -I'T-1)

Figure 3 — Dependence of the change in interfacial tension
in inbibited bydrochbloric acid on time (0.5% wt. IK-1)

(@-5t3,b-CrI1)



ORHAKO B IIPOLIECCE NPOBENCHU A
KUCJIOTHBIX O6Pa60TOK
TEXHOJIOTUUYECKUE KUJKOCTHU
B3aMMOJIEUCTBYIOT C IOBEPXHOCTBIO
MCTAJId B JUHAMHWYCCKUX YCJIOBUAX B
TEYEHHE 60JIEE KOPOTKOTO MPOMEKYTKA
BpeMeHU. [ToaTomy ganbHenme
HCCICOOBAHMA ObLIN HaIpaBJICHbI
HA U3YYCHHNC BIINAHUA CKOPOCTHU
IOTOKA aIPECCUBHOM CPEAbI HA
CKOPOCTB KOPPO3UU. DKCIIEPUMEHTBI
BBITIO/THAJIMICH HA YCTAHOBKC
«[IepeHOCHas TA6OPATOPHS IO OLIEHKE
3(PHEKTUBHOCTH UHTUOHUTOPOB
KOppO3UM». BpeMs uccie[oBaHuM ObLIO
OTI'PAHUYEHO /10 2 YACOB.

EOQUIPMENT
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Figure 4 — The dependence of the change in interfacial tension
in inbibited sulfamic acid from time to time (0.4% wt. IK-2)

Bpemsa nccneposanng, 4
Research time, h

Ha pucyHkax 5, 6 mpecTaBIcHO
UCCIEJOBAHNE KOPPO3ZUOHHBIX
MIPOIIECCOB B MUHITMOUPOBAHHBIX
COJISHOM U CYNIb(PAMHUHOBOM KMCJIOTAX Yepe3 2 9aca
HUCCIEJOBAHUSL.

Vicxops u3 IPEeACTABIEHHBIX PE3YIBTATOB BUTHO,
YTO YBEJIMYEHNE CKOPOCTH ITOTOKA Cpebl OT O M/C 1O
1 M/C IPUBOAKUT K ITOBBIIEHHUIO CKOPOCTHU KOPPO3UU
BO BCEX KOHIIEHTPAIIUAX COJITHON KUCJIOTHI,
4TO, BO3MOXKHO, OOYCJIOBIEHO 60JI€€ AKTUBHON
JIECOPOIIMEN MHIHOUTOPA, 4 TAKXKE JUMPy3Hert HOHOB
BOJIOPO/IA K ITIOBEPXHOCTHU METAJLIA IIPU JIBUKEHHUH
NOTOKA cpeabl. CpPaBHEHUE KOPPO3HOHHBIX
Pa3pyLIEHN CTAIbHBIX OOPA31[0B B CPEJE COISTHOU
KUCJIOTHI (PUC. 5) IO3BOJISIET OTMETUTE: ['T-1
MOKA43bIBAET MEHBIINUE 3HAYEHUA CKOPOCTU KOPPO3UU,
YTO I'OBOPUT O OOJBIIEH YCTOMYUBOCTH OOPA311a K
Pa3pyLMEHNIO B JUHAMUYECKUX YCIOBUSAX.

ITo pe3ysabraram, IPEeACTABICHHBIM HA PHUC. 6,
MOYKHO TAKK€ OTMETUTD ITOBBIIIEHUE KOPPOZUOHHOT'O
pa3pyLeHns C yBEJIMYEHUEM CKOPOCTH ITIOTOKA
cpenpl Kak 11 Cr3, Tak u 41 I'T-1. OpHako
U3MEHEHUE CKOPOCTU KOPPO3UU B
UHI'MOMPOBAHHOM CYIb(PaMUHOBOMN

(@-5t3,b-CI1)

It should be noted that according to the presented
data (Figure 3), when using St3 steel, there is a greater
change in the values of interfacial tension, which
indicates a greater adsorption of the inhibitor on the
surface of St3 steel than on the CT-1 sample. However,
the CT corrosion rates (Fig. 1b) are lower, which is
associated with the resistance of the coiled tubing
metal in chemically pure hydrochloric acid (table 2).

Figure 4 shows the results of the study of changes in
the values of interfacial tension of acid compositions
based on inhibited sulfamic acid.

The results presented in Figure 4 also confirm
the assumption that the concentration of inhibitor
molecules in solution decreases due to their adsorption
on the metal surface. According to Figure 4, the
adsorption of corrosion inhibitor IK-2 in sulfamic acid
is lower than that of IK-1 in hydrochloric acid
(Figure 3). As a result, we can conclude that the
decrease in the change in the values of interfacial
tension with an increase in the concentration of

~B—5% HCl —d— 1 0% HCl —8—15% HCl -

KUCTIOTE (PUC. 6) HAMHOTO BBIIIIE, 18 = —8- 5% H0l —a—10% HCl —e—15%HCl
4EeM B MHT'MOHPOBAHHOM COJISTHOM ::? 1.6 ::F 1,2
kucyore (puc. 5). 2214 2z ::

[loyYeHHbIE TaHHbIE CKOPOCTH gfg :E % E 12
KOPPO3UHU B IUHAMHUYECKUX 89 4's 8510
YCJIOBUSIX TIOKA3BIBAIOT, 4TO &% 06 g 08
MPEeACTABICHHBIE OOPA3IIHI § § 0,4 § § g‘:
[T SIBJISIOTCST KOPPO3HOHHO- gt EE §E02
YCTOHYHBBIMU TOJIBKO B OOk Y Cn0

00 02 04 06 05 10 12 00 02 04 06 08 10 13

TEXHOJIOTUYCCKUX JKUIKOCTAX
Ha OCHOBE COJISHOM KHCJIOThI
KaK B TUHAMUYECKUX, TAK U B

CKopOoCTb MOTOKa Cpefpl M/C
Medium flow rate, m/s

CKopoCTb MoToKa cpefbl M/C
Medium flow rate, m/s

Pucynox 5 — 3asucumocms CKopocmu koppo3uu cmaiu
Om CKOPOCmMu nOMOKa cPeosvl 8 UHZUOUPOBAHHOU CONAHOTL
xKucaome (0,5% mac. HK-1) (a - Cm3, 6 —-I'T-1) G=2u, t=20+2°C)

Figure 5 — Dependence of the steel corrosion rate on the flow
rate of the medium in inbibited bydrochloric acid (0.5% wt. IK-1)

(a-5t3, b - CT-1) (+=2 bours, t=20%2 °C)

CTATUYCCKUX YCIOBUAX.

B pesynbrare npoBeeHHbIX
HCCIENOBAHUI MOKHO CIEIATh
BBIBO/JIBI O HCO6XOI[I/IMOCTI/I
KOMIIIEKCHOI'O MCCJIEJOBAHU S
MPOLECCa KOPPO3UU U
€ro I/IHI‘I/I6I/IpOBaHI/I${ JJIA

4

Ne 2-3 (080-081) Centaops/September 2022 73



£
~
=
/M
=
3

ObO

=5 MNHISO0GH — ——10% NH1S03H
15% MH2503H

-5 NHISOIH - 10% NH2S03H

15% NH2503H
= = 5D
% < 45
=z <z 40
S SY 35
3 £< 30 g
o > -
S g S g gg S —"
om ST A -
g e e I
38 gz L
°5 o g5 s
5SS 00 it a g u g 58 pp + ' ' ;
0 0.5 1 1,5 0 0.5 1 1,5

CKopocTb MoToKa cpeabl, M/C
Medium flow rate, m/s

CKopoCTb MoToKa cpefbl, M/C
Medium flow rate, m/s

Pucynox 6 — 3a8ucumocms CKOPOCmMu KOPPOo3uu Cmaii om
CKOPOCmMU nOMoxa cpeovt 8 UH2UOUPOBAHHOTL CYIbPAMUHOGOTL
xkucaome (0,4% mac. HK-2) (a - Cm3, 6 —-I'T-1) (=24, t =20%2 °C)
Figure 6 — Dependence of the steel corrosion rate on the medium
Slow rate in inbibited sulfamic acid (0.4% wt. IK-2)

sulfamic acid from 5 to 15% wt. can
be explained not only by a decrease
in inhibitor adsorption, but also

by the ability of the acid itself to
activate the surfactant due to its
structure [8].

Thus, it was shown how the
processes of acid corrosion
inhibition and inhibitor adsorption
occur under static conditions over
time, conclusions were drawn
about the different stability of the
studied metal samples.

However, during acid treatments,
process fluids interact with the
metal surface under dynamic
conditions for a shorter period of
time. Therefore, further studies

(a-5t3, b - CT-1) (+=2 bours, t=20%2 °C)

METAJUIMYECKUX KOHCTPYKIIUI, KCILTyaTHUPYEMbBIX
B HE(PTEra30406bIBAIOIIEH OTpacau. CleayeT
OLICHUBATH BJIIMAHNEC XMMHWYCCKHUX DJICMCHTOB,
BXOAANIUX B COCTAB MCTAJIA, 4 TAKIKC YIUTHIBATH
0OCOBEHHOCTH TPOTEKAHUS KOPPO3UU METAJIIA B
Pa3MMYHBIX KUCJIOTHBIX COCTABAX B CTATUYCCKUX U
ANHAMWUYCCKUX YCIIOBUAX.
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were aimed at studying the effect

of the flow rate of an aggressive

medium on the corrosion rate.
The experiments were carried out on the "Portable
Laboratory for Evaluation of the Efficiency of
Corrosion Inhibitors" installation. Research time was
limited to 2 hours.

Figures 5, 6 show the study of corrosion processes in
inhibited hydrochloric and sulfamic acids after 2 hours
of study.

Based on the presented results, it can be seen that
an increase in the medium flow rate from 0 m/s to
1 m/s leads to an increase in the corrosion rate in all
concentrations of hydrochloric acid, which is possibly
due to more active desorption of the inhibitor, as well
as the diffusion of hydrogen ions to the metal surface
during movement medium flow. Comparison of
corrosion damage of steel specimens in hydrochloric
acid (Figure 5) allows us to note that CT-1 shows lower
corrosion rates, which indicates a greater resistance of
the specimen to fracture under dynamic conditions.

According to the results presented in Figure 6, one
can also note an increase in corrosion damage with
an increase in the flow rate of the medium for both
St3 and GT-1. However, the change in corrosion rate in
inhibited sulfamic acid (Figure 6) is much higher than
in inhibited hydrochloric acid (Figure 5).

The obtained corrosion rate data under dynamic
conditions show that the presented CT samples are
corrosion-resistant only in process fluids based on
hydrochloric acid, both under dynamic and static
conditions.

As a result of the studies carried out, conclusions can
be drawn about the need for a comprehensive study
of the corrosion process and its inhibition for metal
structures operated in the oil and gas industry. It is
necessary to evaluate the influence of the chemical
elements that make up the metal, and also take into
account the features of the corrosion of the metal in
various acidic compositions under static and dynamic
conditions.
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Marepuaiibl 111 pEMOHTHO-
H30/IAITHOHHBIX PA0OT

Hccnedosariie ynpy20-npouHoCmHblx c60Lcme
U3ONAUUOHHO20 COCMABA HA OCHOBE ANOKCUOHBLX CMOJL

M.A. CHJ/IMH, JI.A. MATAJIOBA, CB.B. AKCEHOBA, A.A. CTE®AHIIEB, PI'Y HeTH Hra3za (HHY) nmenu .M. T'yOkmHa

B 1abopaTopun TEXHOIOTHYECKUX KUJAKOCTEN 1JIs
OypeHus u peMoHTa CKBaXuH HOLI «[IpOMBICTIOBAS
xuMust» B PI'Y Hedpru v raza (HUY) umeHu
M.M. I'yOKMHA IPOBOASATCS UCCIEAOBAHUA YIIPYLO-
IIPOYHOCTHBIX CBOMCTB U3OJIALIMOHHOI'O COCTABA
H4 OCHOBE 3IMOKCUAHBIX CMOJI (DC) /11 PEMOHTHO-
U3OJSAIMOHHBIX PA0OT B HE(PTAHBIX U I'A30BBIX
CKBAKUHAX.

W3BECTHO, 4YTO CKBAXKUHHOE IIPOCTPAHCTBO
4aCTO HOABEPIACTCA CTATUYECKUM U
JUHAMUYECKUM 3HAKOIIEPEMEHHBIM HAIDY3KaAM.
[To3TOMY TAMIIOHAKHBIE COCTABbI JOJIKHBI
06J121aTh XOPOIIMMHU MOKA3ATEJISAMH yIIPYrO-
NPOYHOCTHBIX CBOMCTB JIJI51 HAJIEXKHOI
U3OJIALUU.

OHOKCUAHBIE CMOJIbL — IIPOAYKTHI
THOJUKOH/ICHCAIIUU 6ucheHona A u
SMUXJIOPTUIPUHA B IEJIOYHON CPEJIE.
Cunrtetnyeckre DC — BBICOKOBSI3KHUE KUJKOCTH,
3Ha4eHU 3(PPEKTUBHON BAZKOCTHU KOTOPBIX
(B 3aBHCHMOCTH OT MAPKH) MOI'YT BAPbUPOBATHCS

o1 8000 go 25 000 mIlIa’c. O4eBUIHO, YTO 3pech:
h, = Ha4anbHbIN NPOAOMNLHLIN pa3mep

d, — HaYanbHbIM NoMepeYHbIV pasMep
(B IaHHOM Cfy4ae — AMameTp)

MPUMEHEHUE TAKUX CUCTEM B KAYECTBE OCHOBBI
JUIS U30JIALTMOHHOI'O MAaTEPHUAJIA HEBO3MOMXKHO.

I1pu pa3pabOTKe COCTABA ITyTEM
MOAN(PULIMPOBAHUA PA3IMYHBIMHU PEATEHTAMU-
Pa36aBUTENAMH YAATIOCh CHU3UTD 3(PHEKTUBHYIO
BA3KOCTb CMOJIBI 10 250 MITa'C, a yCIIOBHYIO BA3KOCTD
110 50 c. Kpome mopnpukaTopa JI1st CMOJIBL, B COCTAB
KOMIO3UIIUH BXOJUT OTBEPANUTENb AMUHHOT'O THIIA,
MO3BOJISAIONIUI PETYIMPOBATD BPEMSA 3aTYCTEBAHUA
CMOJIBI B IIUPOKUX MPEJIEIAX.

Pa3paboTaHHbBIN COCTAB UMeeT pH = 7, yCTOUYNB K
COJITHOM KUCJIOTE, MEJIOYAM U MUHEPAJIM30BAHHBIM
BOJIAM.

JJ1s1 OLIEHKU yIIPYT'O-TIPOYHOCTHBIX CBOUCTB
H30JIAIIUOHHBIN COCTAB HA OCHOBE DC ObLJI UCITBITAH
Ha r'ujpasiandeckom rpecce ITTM-500.

TTOTHOCTBIO 3aTBEPAEBIINE OOPABIIBI
LUJIUHJPHUYECKON (POPMBI ObLIN U3MEPEHBI IO
U IIOCJIE HAT'PYKEHUA. [IPOYHOCTD HA CXKATHE
MO CTAHAAPTAM JJI TAMIIOHAKHBIX [IEMEHTOB
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Unnunpopuyecknin obpasel,

ONPENIENNTD HE YAAIOCh, TAK KAK PA3PYIIEHUA
06PAa3LI0B HE IIPOUCXOoANIIO. B pabore
PaCCYUTBIBAINCH MOAYAb FOHTa 1 KO3 puueHT
ITyaccoHa, XapaKTepHusyouue 1eopMariiOHHbIE
CBOMCTBA MaTepHaa.

CXEMAaTUYHO IPOLIECC CKATUS LIIUHAPUYECKOIO
06pas1ia oy MPeCCOM MOKHO MPEACTABUTD
CIEAYIOIIUM OOPA30M:

LinnnuHapudecknin obpasel,

[L0 Harpy>XeHus: nocsie HarpyXeHus:

T L
I

= | §

a
| |

LSS

LSS

3pech:
h1 — KoHEeYHbIN NPOAONLHbIN pa3Mep

d1 — KOHeYHbIN NoNepeYHbIV pa3sMep
(B [aHHOM Cyyae — ouameTp

h =h -Ah €))
d =d,+A, )
rae rje Ah u Ad — a6CONMIOTHBIE TPOAOIBHBIE U
HOIEPEYHBIE AE(POPMAITUH COOTBETCTBEHHO.
Koagpgpuyuerm Ilyaccora MOKA3BIBAET
33aBUCHMOCTD MEK/1Y IPOJOIBHBIMU U ITOTIEPEYHBIMU
JepOPMALTHSIMHU JIEMEHTA, XAPAKTEPU3YET YIIPYTI'HUE
CBOMCTBA MATEPHAIIA.
OTHOMEHNE A6COMOTHBIX Ae(POPpMAIUIT K
COOTBETCTBYIONINM HAYAJIBHBIM Pa3MepaM
ITOKA3bIBACT OTHOCHUTEJIBHBIC Ie(DOPMAITHH €

(bopmyiel 3 1 4):
o _Ad 3)
nornepey’ do
Ah
Suoucpc‘-x' = 1’1—0 (4)



Taxum o6pazom, koapduiinent I[Tyaccona Ha ynpyro-nnpOYHOCTHBIE CBOHCTBA COCTABOB
olpeensaeTcs 1o (popMmyIe 5 Ha OCHOBE 3MTOKCH/THBIX CMOJI MOXKET BITHSITh
e XUMUYECKAs IPUPOAA PEATEHTOB, BXOAAIINX
0= ‘ﬁ" 5) B COCTAB KOMITO3UITUH, A TAKIKE PEKUM
poson OTBEPIKIEHUS CMOJBL. @

Mooynwe FOHza (MOOYIb Yynpy2ocmit) —
(pU3UYECKAS BETUYHUHA, XaPAKTEPUIYIOMAS
CBOMCTBA MATEPUAJIA COITPOTUBIIATBCSA
PACTSKEHUIO/CXKATUIO IPU YIIPYTOX ile(hOpMaLInH,
UJIU CBOUCTBO OO'bEKTA JIe(POPMUPOBATHCS BAOIb
OCH IIPU BO3JEUCTBUU CUJIBI B/IOJIb 3TOH OCH;
MOKA3bIBAET CTENEHD XKECTKOCTU MATEPUAIA.

Mopynb FOHTa pacCYUTBIBAETCS

1o hopmyiie 6:
_ES_ Pl
x/l S-x ©

rae E — mopyib ynpyrocrty; F — cuna; S
— IJIOIA/Tb [IOBEPXHOCTH, IO KOTOPOH
pacupenesieHo ICHCTBUE CUJBL | — IrHa

1e(POPMHUPYEMOTO CTEPIKHST; X — MOZLYJIb Pucynox 1 - O6pa3eu u3 INOKCUOHOUL CMOBL NOO
U3MEHEHUS JI/TMHBI CTEPIKHS B PE3YIIBTATE HazPy3KO0ii (Creea) u nocae CHAMUA HazPy3Ku
YIPYTO JeOPMATTHHL. (cnpaea)

J17151 uCIIbITAaHUI OBLIT BBIOPAH
LWJIMHPUYECKUH o6paseu, TIOJTHOCTBIO [o oxatus: [Mocne cxatus:

3arBepaesmun npu 50 °C.

Ipu CxxaTUM TPECCOM OO6Pa3€eL] Ha OCHOBE DC
HE pa3pymucs. [Tocie CHATUA HATPY3KH OOpa3ser]
MPAKTUYECKU ITOJTHOCTBIO BEPHYJICS B UCXOJHBIE
pa3Mepel BCIEACTBUE YIIPYTOU AepopMaiuu
(puc. 1).

Pe3ynbraThl U3BMEPEHUIT O6Pa3Lia 1O U OCIIE
HATPY>KEHUA NIPENCTABIEHBI HUXKE.

Taxoke B 1a60PATOPUN TECTUPOBAINCH
U3O0IALMOHHBIE COCTABBI HA YIIETPA3ByKOBOM
aHaIM3aTOpE MPOYHOCTH IemeHTa Chandler 4262
HOCJIE OJTHOTO OTBEPKAECHUS TIPU LIMKIUUYECKUX ho=33,5MMm; d,= 36 MM h,=33,5mMm;d,= 37 Mm
U3MEHEHUAX TeMIIEPATypel (20-150 °C) u
npasnenusd (0,1-20 MITa).

ITocjie UCIIbITAHUN HA BHEIITHEN ITOBEPXHOCTU
06pPa3L0B ITOABUWIHCH TPEMUHEL (PUC. 3).

IIpy npoAoABHOM pa3pese
06PA31I0B ITOCJIE UCITBITAHUH
OK43aJI0Ch, YTO BHYTPH CTPYKTyPa
KaMHS [IOJTHOCTBIO COXPAHUIACh.

3aTBEpPAEBUINE COCTABbI HA
OCHOBE 3MOKCUJIHBIX CMOJI
CIIOCOOHBI, IIPOSIBJISISI CBOMCTBA
06pPATUMOH yIIPYTO¥ iepopMaIiiu,
MIPaKTUYECKHU ITOJTHOCTBIO
COXPaHUTDb CBOH UCXO/IHBIC PA3MEPHI
0€3 pa3pylIEeHUsI.

Pucynok 2 — Pe3yasmamst usmepenuii
o0pa3uoe

Pucynox 3 — O6pa3ust u3 dn0OKCuoOHOU CMOSbL ROCTe
ucnvimanuii 8 Yabmpa3eyKo60om aHaiu3amope npounocmu
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Paspabomica u uccaedosarue cenekmueHozo
MAMNOHANCHO20 PACMEOpa
Ha [IAB-noaumeprol ocHose

M.A. CHJIMH, JI.A. MATAJIOBA, CB.B. AKCEHOBA, B.B. COKOJIOBA, C.B. AKCEHOBA, PI'Y HecTH Hra3a (HHY) numenn .M. I'yOxkmHa

B PI'Y HedTu uraza (HHY) numenu .M. 'yGKkuHa
BEJETCS Pa3pabOTKA CEJIEKTUBHOI'O
BOJOU3OIALITMOHHOI'O COCTABA JIs1 PEMOHTHO-
U3OJISIITUOHHBIX pab0T HA OCHOBE I[TAB-noIMMEpPHOTO
kommekca (TITK).

Komnosuiius Ha [TAB-nonmumepHON OCHOBE
OPEAIIONIATACTCI KaK MaATEpUaIL, 060NN
CEJIEKTUBHBIMHU CBOHMCTBAMU, JIJ151 OTPAHUYCHU S
BOZIOIIPUTOKA B KAPOOHATHBIX U TEPPUTCHHBIX
KOJIJIEKTOPAX HOPOBOT'O U TPEMTUHOBATO-TIOPOBOI'O
THUIIA IIPU Temueparype miacra 1o 100 °C.

JeficTBrE JAHHOTO CEJIEKTUBHOI'O
BOJJOU3OIAIIMOHHOI'O COCTABA OCHOBAHO HA
ajgcop6bumu I[TAB Ha TOpOAE U NOCIEAYIOMEM
06Pa30BAHNH ITOJIMMEPHOT'O T'€JIs IIPU KOHTAKTE C
BOJOM (puc. 1).

Pucynox 1 — Buewmnuii 6uo zensn nocnie
cmewenun pabouezo pacmaeopa c 6000ii

ITpu B3aMMOJCHCTBUH PaO0OYEro pacTBoOpa
C BOJIOM 110 aacopbiimu [TAB Ha nopoae
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pacyCKaHUs IIOJIMMEPA HE IPOUCXOUT. ITo mepe
npoxoxeHus [T1K Briny6s riacta [TAB, Bxoasee
B COCTAB KOMIIO3UIUH, 47ICOPOUPYICh HA TIOPOJE,
BBICBOOOXK/IA€T onuMep. I1pu nocieayomem
CMEILIEHUU COCTABA C BOJOU IPOUCXOAUT
resieo6pazoBaHue. [Ipy KOHTAKTE COCTABA C HEPTHIO
JAHHBIH IIPOILIECC HE NPOTEKAET.

Pa6ouuii pacTBOP NPEACTABIISIET COOOH
KOMITO3ULUIO Ha [TAB-TI0JIMMEPHON OCHOBE B
YIVIEBOLOPOLHOM PACTBOPUTEJIE (AU3EIBHOM
TOIIUBE, TOBAPHOM HEPTH).

Jlo npoBeieHnsA (PUIBTPALMOHHBIX
UCCJIENOBAHUN MEXAHU3M JIEHCTBUA CEJIEKTUBHOI'O
BOZOH3OIALIMOHHOI'O COCTABA IIAHHUPYETCA OLIEHUTD
10 CJIEAYIOIIM METOAUKAM.

4) B BOPOHKY broxHepa (puc. 2) NOMEMAeTCA
METAJUIMYECKasA CETKA, TOHKUM CJIOEM 3ACHIIIACTCS
I'PaBUNHBINA (DUIBTP /1 IPEAOTBPAIIECHUSA
IPOXOXKIAECHUS IIECKA YEPES OTBEPCTUA CETKHU U
34CHIIIAETCA KBAPLIEBBIH 11eCOK Mapku BC-030-B
¢Pppakuuu 0,1-0,4 MM. BOpOHKA IPUCOEAUHACTCS
K KOJ10€ ByH3€eHa, NOIKIIIOYEHHON K BAKYYMHOMY
BOAOCTPYUHOMY HACOCY.

Pabouwnin pacTBop peareHTa
Hacbinka necka
[paBuitHBIN GUNBTP

Konba ByH3eHa

Nunva K Hacocy

BopoHka boxHepa

Pucynok 2 — Ycmanoeéxa oas
Punomposanus 100 8aKyymMom

Yepes CyXOoU NIECOK IPONYCKAIOT PAOOYUN PACTBOP
B YIJIEBOJIOPOJHOM PACTBOPHUTEIIE, C IOMOIIBIO
UINHJPA U3MEPSIOT 06'bEM (PUIIBTPATA, BBIIICIIIETO
U3 «IIECOYHOU MAYKU».

ITosry4eHHBIN PaCTBOP CMEMIUBAIOT C
BOAOM B COOTHOMmEHUH 50:50% 1 OLIEHUBAIOT
res1co6pa3oBaHUE.

©0) K CBEKEMIPUTOTOBJIEHHOMY PaO0OUEMY PACTBOPY
IIPU IEPEMEITUBAHNY HA JIOIIACTHON MEIIAJIKE IIPU
cxopoctu nepeMmeninsanus 300-400 o6/MuH



B TeueHUE 10 MUHYT JOOABIIAIOT BOAY B KOJIMYECTBE
50:50% 06'bEMOB UCXOJHOT'O pacTBOpPA. [Toce
BBEJICHUSI COCTAB IIEPEMENIUBAECTCS JOIIOJTHUTEIBHO
H4 JIOIIACTHOU MeIIAJIKe 15 MUHYT. 3aTeM

COCTAB CHUMAIOT C MENIAJIKH U 32JIUBAIOT B
CTEKJISTHHBIE OAHKH C 3aBUHYUBAIONTHUMHUCS
KPBIIIKAMHU U (PUKCUPYIOT OTCYTCTBUE IPOILIECCA
reyIe06pa3oBaAHUS.

B) K CBEKECIIPUT'OTOBJICHHOMY Ppa004YEMY PACTBOPY
PU HEPEMENTUBAHNH HA JIOITACTHOHN MEIIAJIKE IIPU
cxkopoctu nepemeniuanus 300-400 06/MUH B
TeueHue 10 MUHYT JOOABIISIOT OTHOBPEMEHHO BOJY
M I1IeCOK B Kosmm4uecTBe 50:50% 06'beMOB HCXOTHOTO
pacTBopa. ITocne BBEICHUS COCTAB IIEPEMEIINBACTCS
JOIIOJTHUTEIBHO HA JIONACTHOM MEMTAIKE 15 MUHYT.
3aTeM COCTaB CHUMAIOT C MEMIAJIKU U 3AJTUBAIOT
B CTEKJISTHHBIE OAHKU C 3aBUHYHBAIOITUMUCS
KPBIIIKAMU U OLICHUBAIOT I'€JIEOOPA30BAHUE.

H3MepeHne KaXKYIIEHCs BI3KOCTH OOPA3YIOLUIETOCS
reJIsl HPOBOJIUTCS C IIOMOIIIBIO POTAIIMOHHOT'O
BUCKO3uMeTpa Brookfield DV2T u cnenyuaibHO
NOAOOPAHHBIX MINIUH/ENEH [1].

CTpPyKTypa I'ejisi OLIEHUBAETCS BU3YAJIBHO C
MPUCBOEHUEM COCTABY OYKBEHHOI'O KOJIa OT A J10 J
o Ki1accupukaropy Cugancka (rabi. 1). CormacHo
3TOMY METOJY, KOIbI IPOYHOCTH I'€JIEN BAPbUPYIOTCS
OT BSI3KUX PACTBOPOB JJO MAJIOAE(POPMUPYEMBIX,
HEMOABUKHBIX I'C€JICH.

JINTEPATYPA

Taonuya 1 — Knaccugpurxauus zeneti
P.J1. Cuodancka [2, 3]

CTpyKTypa rens
ICXOZHbIM MONMMEpPHBI pacTBOP

&
B

BblCOKOI'IOLI,BI/I)KHbII;I renb

MoABVIXHbIN renb

YMepeHHO NOABVXKHBIV reflb

EfBa NoaBUXHbIN renb

BbicokoaethopMmpyeMbIt HEMOABUXKHbIN reflb

YMepeHHO fedopMMpyeMbIid HEMOABMXKHBIN refb

I|a|m|m|O|ln|w|>

ManogethopM1pyemMblin HeMOLABUXKHbIV reflb

| XKectkum renb

J 3BEHALLMM XeCTKNM refb

B gaHHBIM MOMEHT NPOBOJUTCS MOAOOP TUIIA U
OINITUMAJIBHOM KOHLIeHTpanuu [TAB, Bxoaamero
B cocTas [IITK. IIIaHupPyIOTCs UCCIEA0BAHUA
Pa3paboOTAHHOIO CEJIEKTUBHOI'O COCTABA B
CBOOOITHOM O0O'bEME, 4 UMEHHO: HCCJIEIOBAHIE
PEOIOTUYECKUX CBOUCTB COCTABA ITPU PA3IUIHBIX
TEMIIEPATYPAX; ONPEJICIACHHUE TEPMOCTAOUIBHOCTH
TIOJIYYA€EMOTO I'eJIsd IIPU PA3JIUYHBIX TEMIIEPATYPAX;
OLIEHKA CTPYKTYPBI ITIOJyIaEMOI'O T'€IS.

1. TOCT 25271-93. NMnactmaccbl. CMOonbl XUaKMe, SMynbCcun Unu gucnepcnn. OnpepeneHve KaxyLiencs Ba3kocTu no bpykdunbay.

2. Zeeshan Ali Lashari, Wanli Kang. Hongwen Zhang, Bauyrzhan Sarsenbekuly. Macro-rheology and micro-rheological study of composite polymer
gel at high salinity and acidic conditions for CO2 shut off treatment in harsh reservoirs for improving oil recovery // SPE-201175-MS, 2019.

3. Patent US4683949. Sydansk et al. Conformance improvement in a subterranean hydrocarbon-bearing formation using a polymer gel.

Hceceneoosanue pacmeopumocmiu U30SAUUOHHO20
Mamepuaiia Ha OCHOBE MAZHE3UAIbHO20 UeMeHmaA 0J14
DemMoRma u enyueHus CKeAaANCUH

JILA. MATATOBA, 3.A. IINJATTHOB, A.A. CTE®@AHIIEB, I.A. TAINKEBUY, I1.A. KYTY30B,
PI'Y Hedpru uraza (HY) umenu U.M. I'yGxunHa, HOLL JIpOMBICIOBASI XMUMHST>

Marse3najabHbIA HEMEHT OCJIE OTBEPKICHHU S
CITOCO6EH AaKTUBHO PEATUPOBATD C KUCIOTAMU 6€3
06pa30BAHM HEPACTBOPHUMBIX OCAIKOB. J[TaHHAs
0COH6EHHOCTH MOKET OBITh UCITIOIB30BAHA C 1IEIbIO
CO3[TAHUSA KUCIOTOPACTBOPHUMOTO U3OJISIITUOHHOTO
MaTepHaIa HA MATHE3UAJIBHOI OCHOBE. JIJIsI CITy4acB,
KOrga BpEMCHHAA N30IA WA NI JINKBUTAITH A
NOIVIOMEHUA HEBO3MOXKHA CIEYIOMMMN
OJIOKUPYIOMUMHU COCTABAMMU:

— BBICOKOBA3KHC CIIUTBIC ITOJTMMCPHBIC OJIOK-
IAYKU;

— TEXHOJIOTUYECKHUE KHUJIKOCTH C KOJIbMATAHTAMU-

HATNIOJIHUTEIAMU (KAPOOHAT KabIU4,
CHUHTETUYECKUE BOJIOKHA U IP.);

— TAMITOHA>KHBIN MOPTIAHLIEMEHT.

I[IprYrHAMHU OTCYTCTBHS BO3ZMOKHOCTH
UCHOJIb30BAHUS ATUX U30JIHUPYIOIMNX MATEPHUATIOB
MOXET OBbITh: HEPACTBOPHUMOCTD KUCIOTOM WU
WHBIMU PACTBOPUTEIAMHU; HU3KAA 3(PPEKTUBHOCTD
U3OJISIUY; OTPAHUYCHHAS IPOAO/LKUTEIBHOCTD
nsonanuy; cnrxenre GEC nHTepBsaia N30JaA1IUHA U
ap.

INoBbiTIEHUE CHOCOOHOCTH MATHE3UATTBHOT'O
LIEMEHTA PACTBOPSTHCSA KUCIOTOH MOXHO }
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PacCMOTPETD C HECKOIBKHUX CTOPOH: MOKA3aJIH, YTO JI/I1 PACTBOPEHUSA TPEOYETCS
— U3MEHEHUE KOMIIOHEHTHOI'O COCTABA MEHBIINI 0O6'bEM KUCTIOTHL BeposTHEE BCEro, 3TO
MAarHE3UaJIbHOT'O IIEMEHTA; CBSI32HO C U3MEHEHUEM CTPYKTYPBbI MATHE3UATIBHOTO
— 1o60p Hanbonee 3PPEKTUBHOM KUCIOTHOMU LIEMEHTA IIPU T0OABICHUU KapOOHATA KAJIbIIHSL.
KOMIIO3UIIUY; PactBOpEeHMEM B UINHAPAX [IPU KOMHATHOU
— Pa3pabOTKa TEXHOJOIUH PACTBOPEHU S TEMIIEPATYPE TAKKE OIPEAEIANACH IPPEKTUBHOCTD
U3OIAIMOHHOT'O MATEPHAIIA. JI06ABOK B KUCJIOTHOM KOMITO3UIIMU. Bbln
J17151 HOBBIMIEHN S PACTBOPUMOCTU MATHE3UATIBHOTO IPOTECTUPOBAHBI HECKOJIBKO UHTUOUTOPOB
LIEMEHTA B KAYECTBE TOOABKU UCCIIENOBAIICA koppo3suu (MK) 1 pasingHbie HOBEPXHOCTHO-
Kap6oHar Kaznbius (CaCO,) ¢ pazmepom yacTury 10 axkTuBHBIE BemecTBa (ITAB).
MKM. ITOMHMO BBICOKOH PACTBOPHUMOCTH CAMOI'O INomyuns Hanb6onee 3(PPEKTUBHBII COCTAB
KapOOHATA KA, JAHHAS JOOABKA OOCCIICYUBAECT KHCJIOTHOHM KOMIO3HUIIUH, ObLII OOOCHOBAH MEXAHHU3M
AKTHBHOE MIEPEMENINBAHUE KUCIOTBI HA TPAHUILIE HOBBIMIEHUA 3(P(PEKTUBHOCTHA PACTBOPEHUS
KOHTAKT4 C MATHE3UAIbHBIM [IEMEHTOM 32 CYET CHMIKEHHUEM MEXK(A3ZHOTO HATSKEHUA U
BBIJICJIEHUST YITIEKUCIOTO Ta3a (CO,). DKCIIEPUMEHTHI rUAPOPUIN3ANUN HOBEPXHOCTH (PHUC. 2).
O ONPEJEICHUIO PACTBOPUMOCTH OO6PAa3LI0B HA
OCHOBE MArHE3UAJIbHOT'O LIEMEHTA 3AK/IIOYATIHUCh 2% 30
B OIIPEAETIEHHUE TOTEPU MACCHI 06Pa31ia OCIE £ 60% 5§
BBIICPKKU B T€YEHUE 1 4aca B COJIAHON KUCJIOTE IIPU £ 500 g I
TeMreparype 25 °C. Pe3yabrarsl 3KCIIEPUMEHTOB E . ! 0% =
NIPECTABJICHDBI HA PUC. 1. - 'i::J ! 15 E_ H
E e 08
5 &
100 E 10%% 5 T
HCI 24% 00 0, 0
-
} 75 HCT 18% e
g 30 HCT 1%, Pucynok 2 — Cé:a3b.mencoy 3HAUeHUAMU
E' e pacmeopumocmumazne3uaibHoO20
B 25 r_\————_ uemenma c 000a6KoU Kapoonama
o HCI 6% e Kansuua u noGePXHOCHHbIM HAMANICCHUCM
0 KUCl1OmHslX KOMnosuuuu.
0 50 100 150 200 250 300 1-HCl IZ/JMC ;2-HCl12%,, ;0,5%,,  HK;
CaCOy, Youm 3-HCl12%, ..
0,5%,,,..UK; 0, 5% ,.cc TTAB; 4 —HCl 12% . 5
0.5%... ace “ HK; 0,59 /omcc IIAB; 2% /dobaeka-1
Pucynox 1 — 3aeucumocms
PACIMEOPUMOCTIU MAZHESUATEHOZO 17151 BBISIBJIEHUS IPUYMH HATUYUS SKCTPEMYyMA
uemenma om cooeprcanus Kapoonama (puc. 1) paCTBOPUMOCTH B KOHIIEHTPAIUN
Kansuus KapOOHATA KAJIBLIMS OKOJIO 25%, B MATHE3UAIBHOM
LIEMEHTE OBLI IPOBEJICH PEHTIE€HO(A30BBIIN AaHAJIN3
B NOJIy4EHHBIX PE3YIBTATAX OOHAPYXKEH (P®A) pasnmuuHbIX 06pa3LoB. Mccnenosanus
3KCTPEMYM 3HAYEHUN B O6JIACTHU KOHLIEHTPALIUU IPOBOAUJIUCH JJIsI MATHE3UATIBHOT'O 1IEMEHTA 6€3
25%, ., XaPAKTEPHBIN JJIS1 BCEX KOHLCHTPALUN JIOGABKU KApOOHATA KAJIbLIUA Yepe3 1 1 7 CYTOK
COJISTHOM KUCJIOTBL MOCJIE IPUTOTOBJIEHUA OOPA3IOB, 4 TAKXKE C
Koan4yecTBO COMSIHOM KHUCIOThI, HEOOXOAUMOI JJIS JIOH6ABJIICHUEM PA3JIMYHOI'O KOJIUYECTBA KAPOOHATA
TOJIHOT'O PACTBOPEHUSA MATHE3UAIBHOI'O LIEMEHTA KaJIbIIUs Yepe3 1 CyTKU NOCJIE IPUTOTOBNIEH. B
C T06ABKOM KAPOOHATA KAJBIUSL, OIPEACIISIIOCH pesynbrare nposeicHus1 POA He 6bIIO BbISIBJICHO
OYTEM PACTBOPEHM S B MEPHBIX HIMJINMHAPAX HAJIMYUE B COCTABE (Pa3, yMEHBIIAIOMUX IPOYHOCTH
IIPEeABAPUTETIBHO OTBEPAEBIINX IIPU KOMHATHOM IIEMEHTHOTO KaMHs1 (MgO; Mg(OH),). bbiio
TEMIEPATYPE OOPA3LIOB MATHE3UAIBHOI'O LIEMEHTA YCTAHOBJIEHO, YTO BO BCEX UCCIIEAYEMBIX COCTABAX
COJIAHOM KMCJIOTOM. [Ipearosaraaiocs, 4To 06pa3yeTCs yCTONYUBAS BO BDEMEHU ITPOYHASA
PACTBOPEHHE UJIET IO CACAYIONUM PEAKITUAM: KPHUCTALINYECKas dpa3a MgZ(OH)3C1-4HZO. B cocTaBe
5MgO-MgCl,-6H,0 + 10HCl — 6MgCl, + 11H,0 C I0GABJIEHUEM KAPOOHATA KAJIBIIHS TAKXKE BBISBJICHO
CaCO, + 2HCl — CaCl, + CO, + H, 0. Hammgyue CaCO, u (MgCa)CO, B KPUCTAJUTMICCKON
PacueT nponu3BoAnIICA 110 MOJIBHOMY crpykrype. (MgCa)CO, 06pasyeTcst npu
COOTHOIIIECHUIO, HO PE3Y/IbTATHI SKCIIEPHMEHTOB B3AHMMOJICHCTBUU CaCO3 C MATHUHCOAEPKATUMU
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KoMnoHeHTaMu. (MgCa)CO, cmabee pearupyer ¢ HCI,
IIO3TOMY YBEJIMYECHME KOHLteHTpauHI/I CaCO, cplime
ONPENIEIEHHOIO 3HAYEHU S CIIOCOOCTBYET CHUKEHUIO
PaCTBOPUMOCTH MATHE3UAIBHOI'O LIEMEHTA B
COJIAHOM KUCJIOTE.

CTOUT OTMETUTD, YTO JOOABIEHHE KAPOOHATA
KaJIbIW HE ITOBJIHAJIO HA IIPOYHOCTHBIC
XAPAKTEPUCTUKU MATHE3UATIBHOTO IIEMEHTA.
IIpoYHOCTD Ha CXKATHE Yepe3 24 yaca IIPU KOMHATHOI
TEMIIEPATYPE, ONPEACIECHHAS HA YIETPA3BYKOBOM

ananuzarope Chandler 4262, coctasuia 20 MITa.
TakuM 0OpPa30M yZaJIOCh ITIOBBICUTH
3P PEKTUBHOCTD PACTBOPEHUS MATHEZUAIBHOI'O
nemeHTa. Ompe/iesieHUe IIPOMBIC/IOBBIX ITOKA3aTEIEH
MIPOIIECCA PACTBOPEHUS, PA3PAO6OTAHHOIO
KHCJIOTOPACTBOPUMOT'O COCTABA Pa3pabOTaHHOMN
KHCJIOTHOM KOMITO3UIIMEN HEBO3MOXKHO O€3 y4ueTa
TEMIIEPATYPHI U JJABJIICHUS B CKBAXKUHE; TEXHOJIOTUHU
34KAYKU U BBIIEPIKKH; HAJTUYUA APYTUX (DIIOU/IOB B
CKBaKMHE U T[T

Baoxupyrouguii cocmas Ha OuonoaUMepHoLi 0CHoBe

M.A. CHJIMH, JI.A. MATAJIOBA, A.A. CTEQAHIIEB, CB.B. AKCEHOBA, B.B. COKOJIOBA, JI.C. IIUPOKOB,
PI'Y HedbTH 1 raza (HUY) nmenu .M. I'yOGKkuHA

Bnokupyomuii cocras (BC) — TeXHONMOrn4ecKas
JKHJIKOCTB, TIO3BOJIAIONA OIIOKMPOBATH 30HbBI
(pUNBTpaUH (MOIOMEHUA) IPOJYKTUBHOTO
mwracTa. [1s TAKUX COCTABOB OJJHUM U3 ITTABHBIX
MOKA3aTEJIEN ABIAECTCA OTCYTCTBUE (DHUIIBTPAIIUU
B 30HAX IMOIVIOLIEHUS IJIACTA, B TOM YHUCJIE B
CKBaKMHAX C aHOMaJIbHO HU3KUM IJIACTOBLIM
JasieHueM (AHITI). Yame BCero 4aHHbIN IOKA34TE b
JOCTUTAETCS HAJIMYUEM KOJIBMATUPYIOMUX YACTULL U
BAI3KOYIIPYI'UX CBOHCTB TEXHOJIOI'MYECKOM JKUIKOCTH.

B xoze 1aHHOU PabOoThI ObLT CPOPMYIUPOBAH PAJ,
TpeOOBAHUH K CBOMCTBAM OJIOKHMPYIOUIETO COCTABA,
Cpe€Ix KOTOPBIX OCHOBHBIE:

— BBICOKHE BA3KOYIIPYTHUE CBOMCTBY;

— OTCYTCTBHE (DUJIBTPALINHU IO
BBICOKOITPOHUIIAEMOI MOJIENBHO CpefE,
UMHTHPYIOMIEN SKBUBAJIEHTHYIO IPOHUIIAEMOCTD
TPEIINH;

— YCTOMYHUBOCTb K arPECCUBHBIM cpesiam (H,S, CO,);

— BO3MOKHOCTbD IIOJTHOH A€CTPYKIIUU
OJIOKHPYIOMIETO COCTABA.

JlaHHBIE TPEOOBAHUA OCHOBAHBI HA INTEPATYPHOM
AHAJIN3€E IPOOJIEMBI TTOIVIOMEHUS TEXHOIOTUUECKHUX
JKMJIKOCTEN ¥ UCTOPUM IPOBEAEHH A KAITUTAIBHOTO
PEMOHTA CKBA’KUH HA PA3TTUYHBIX MECTOPOXKACHUAX.

JLJ151 [OCTU2KEHM S BBICTABJIEHHBIX TPEOOBAHUN K BC
OBLJIO HEOOXOUMO MOJI0O6PATH HOTUMEPHYIO OCHOBY
C KOMOMHAIIHEN CIINUBAIOIINX ATEHTOB, 4 TAKXKE
3(PPEKTUBHBIN OITIOTUTEND ATPECCUBHBIX I'A30B,
KOTOPBII O6ECTIEYUT YCTOHYHUBOCTD PA3Pa00OTAHHOM
CHCTEMEI B IIJIACTOBBIX YCJIOBUAX B TEUCHUE HE MEHEE
30 CyTOK.

B xoa€ 1aHHOI paboThl 6611 Pa3paboTaH
OJIOKUPYIONIUHI COCTAB, OOJIAAAIONTUHI
BSI3KOYIIPYI'UMH CBOMCTBAMU U YCTOMYUBOCTBIO
K arpecCuBHOM cpefie (Hannuue H,S, CO,).
Baskoynpyrue CBONCTBA JOCTUTAIOTCS
06PA30BAHNEM CIIUTOU NOJIUMEPHON CUCTEMBL
CHIUTBIE MOJIMMEPHBIE CUCTEMBI OCHOBAHBI
HA CBA3AX, OOPA3YIOUUXCA MEK/AY HUTIMU

BBICOKOMOJIEKYIIPHOT'O TOJIUMEPA, 6/1arofaps
JIEUCTBUIO MOHOB MTOJIMBAJIEHTHBIX METAJIJIOB.
ITo TAKOMY MEXAHU3MY MOKHO TTOJTyYUTh
BBICOKOCTPYKTYPHUPOBAHHYIO, BA3KOYIIPYTYIO
CHUCTEMY.

Ecm paccMaTpUuBaTh CUCTEMY «IIOJIUMEDP —
CIIMBATEb», TO IPU KOA(PPUITUEHTE AHOMATIBHOCTH
[JIACTOBOI'O [ABJICHISI HYDKE 3HaYeHUst 0,6 B
OOJIBITUHCTBE CJIYYA€B IPOUCXOUT IHOITIOMIEHNE
JIa2K€ CHIUTBIX CUCTEM. [T03TOMY A1 MONYy4EHU A
CTPYKTYPUPOBAHHON CUCTEMBI U ITOBBIIICHUSA
BA3KOYIIPYTUX CBOUCTB OBLIT UCTIONIb30BAH
HAMOJIHUTENb. DKCIIEPUMEHTAJIBHO ObLIA ONIPENEIEHA
KOHIIEHTPAUA U (PPAKLIMOHHBII pa3Mep
YACTHULL HATIOJTHUTEJS 111 CO3AHUS HANbOoee
CTPYKTYPUPOBAHHON CUCTEMBL.

DUIBTPALIMOHHOE MOJETUPOBAHUE ITPOBOJUIOCH
KaK C 6JIOKUPYIOIIUM COCTABOM, TAK U C €TO
(punbpTpaToM. B KadecTBe (PUIBTPALTUMOHHOU MOJEIN
JUIS OIIOKMPYIOIIETO COCTABA UCTIONb30BAIAChH
METAJUTUYECKAS TPYOKA, HATIOJIOBUHY 3aIIOJTHEHHASA
METAJUIMYECKHMMU MAPHUKAMHA JUAMETPOM 12 MM
(puc. 1). LIenbio JaHHOTO 9KCIIEPUMEHTA OBLIO
onpeeIEHUE MAKCHUMAJIBHOI'O 3HAYEHU A
rnepenaja JaBlIeHus B MOJEIIH, IPU KOTOPOM HE
MPOUCXOAUT ABHKEHUA GIIOKUPYIOIIETO COCTABA.
TeXHOJIOTNYECKUM OI'PAHUYEHUEM MAKCHMAJIBHO
JOITYCTHUMOTO IIEPENA/IA AABICHUA TAOOPATOPHON
yCcTaHOBKH 66110 100 aTm. [Ipy paBHOMEPHOM
HarHeTaHuu gapjaeHusa 10 100 aT™ B TeUeHue
10 MUHYT ¥ TOCJIEAYIONIEH BBIAEPKKE B TECUEHUE
20 MUHYT HAOII0AJICSI HE3HAYUTEIBHBIN BBIXO/L
¢punprpara (mesee 10 m).

Jlanee npoBOAWUINCH (DUJIBTPAIIMOHHBIE
HUCCJIEJOBAHMS C IPEBAPUTEIBHO ITOJTYYEHHBIM
(PUIBTPATOM GJIOKUPYIOLIETO COCTABA. LIepio 6b110
onpeiesIeHUE CTENIEHN CHUKEHUA (PUIBTPALMOHHO-
€MKOCTHBIX CBONCTB 'OPHOM ITOPO/IBI,
MIPEACTABICHHOM OOPAa3110M KEPHA KAPOOHATHOI'O
KOJIJIEKTOPA € KOA(PPUILIUEHTOM A0COIIOTHON
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DUALTRAUWWOHHAA
KOpKa
Y

b
Pucynox 1 — Cxema npogeoenusn

PunsmpayuoHHo20 dKcnepumenma c
ONOKUPY1IOUUM COCIABOM

Bonwdem g

20 wapukos [d=12mm)

OPOHUIAEMOCTH 27,5 M/I. /IlnarpamMma N3MEHEHU S
nepenaja JaBlIeHUs B IPOLIECCE 3aKAYKH KEPOCUHA
u punsrpara BC B 06pasel KepHa IPEACTABICHA HA
puc. 2.

KoHeuHBII KO3 (PUIIMEHT BOCCTAHOBJICHUS PABEH
0,9. laHHOE 3HAYEHUE MOKA3BIBAET, UTO (PUIBTPAT
OJIOKHPYIOMIETO COCTABA MPAKTUYECKH HE OKA3bIBAET
BJIMSIHUA HA (PUIIBTPALTUOHHO-EMKOCTHBIE CBOUCTBA
HU3KOMPOHUIIAEMOM COCTABJIAIONICH MIACTA-
KOJUIEKTOPA.

i L

100,000 - :
T =407 !

E :E‘ FIR = 1 cm’sam !
3 i 8 :
i:]_u 000 4 § E i
E ¥ - a8 HEPOCHH ,
£ 1,000 4 -
= i
FIR = D5 cufmamn L

T

L] Ll L
o 5 10 15 20
CTHOCHTEALHER KaHDNACHHESR Ofhew 3anasnn, Vianvinop

Pucynox 2 - lunamurxa usmenenus nepenaoa
oaenenus 6 npouecce saxauku puasmpama
BC 8 y2n1e6000po0oHacbluentblii oo0pa3ey
KepHa c ocmamounoil 60001

Taxkum 06pa3oM, 6bLI pa3padboOTaH OJIOKUPYIONTU
COCTAaB, O6JIAAIOMI NN BAZKOYIIPYTUMH CBOUCTBAMH U
BBICOKOH CTPYKTYPUPOBAHHOCTDIO. JJAaHHDBII COCTAB
BBIAEPKUBACT IIEPENA AaBieHM, paBHbI 100 aTMm,

B BBICOKOIIPOHHILAEMOI MOJENIU. A TAKKE (PUIBTPAT
OJIOKHPYIOMIETO COCTABA MPAKTUYECKHN HE BIIUAET HA
(UABTPAITMOHHO-EMKOCTHBIC CBOHICTBA. ©

JINTEPATYPA

1. PabokoHb C.A., Bonbtepe A.A., Cypkos A.b., MyweHko B.H.
KnpKocTu rnyleHmns ans peMoHTa CKBaXXMH 1 UX BANSIHWE Ha
KonnekTopckume cBoncTea nnacra // Cep. HedTenpombicioBoe
aeno. —M: BHANOSIOT, 1989. -44 c.

2. Knewenko W.W., 3o3yns [.N., iracapos A.K., OB4mHHMKOB B.I.
Teopwst M NpakTMKa PEMOHTHO-U30MIALMOHHbIX PaboT B
HedTAHbIX M ra30BbIX CKBaXKMHax. — TiomeHb: TiomIHIY, 2010. -
386 c.

Hcenvimanus Kopxooopasytouix OA0KUPYIOuUxX
COCMABOB ONiAd 7L UL HUS CKBANCUH HA MECTNOPONCOCHUAX
Tumano-Ilewopckoti Hegme2asoH0CHOU NPOBUHLUUL,
OCTIONCHEHMBIX BbICOKUM COOPICARUEM CEPOBOOOPOIa

A.C. ’KYJIAHOB, O011eCTBO € OIrPAHHYEHHOM OTBETCTBEHHOCTHIO «I'pynna Komnanui <TEXHOTIK>

B ci1ydae aHOMaJIbHBIX YCJIOBUH ITIYIIEHUS
CKBa’KMH BO3HUKAET OIACHOCTb IPOHUKHOBEHHU
JKMJIKOCTEMN ITYIIEHUS B IIACT, YTO MOXKET IPUBECTU
K HAPYIIEHUIO KOJIJIEKTOPCKUX CBOMCTB IJIACTA.
7151 60PBOBI C HOITIOMEHUEM TEXHOJIOTUYECKUX
JKHJIKOCTEN IPUMEHSAIOT KOMOMHUPOBAHHYIO
TEXHOJIOTHIO ITIYIIEHHNS C BDEMEHHBIM
OJIOKMPOBAHUEM NPOJAYKTUBHOTO IIJIACTA.
CyIIECTBYIOT Pa3TUYHBIE TUIIBI OJIOKUPYIOMINX
COCTABOB IO IIPUHITUITY IEHCTBUS — COCTABBI
MHOBBIINIEHHOH BSI3KOCTU, KOPKOOOPA3ZYIOINE
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COCTABBbI, 9MYJIbCHUOHHBIC, ICHHDBIC, TBECP/CIOMVIC 1
Jpyrue.

IIpuMeneHne TPy AaHOMAJIbHOM ITTYIICHIH
KOPKOOOPA3YIOMNX OJIOKUPYIONUX COCTABOB
06€eCreYnBaAET ITIEPEKPHITHE BCETO MHTEPBAIA
nep@opanuuy, IPeaOTBPAMIAET IPOHUKHOBEHHE
OCHOBHOM JKUAKOCTH TJTYIIEHUS B IVIACT, COXPAHAET
KOJUIEKTOPCKHE CBOMCTBA IVIACTA, 4 TAKIKE
MIPENATCTBYET BBIXO/AY I'a3a U3 IIJIACTA.

[TpHCyTCTBHE CEPOBOAOPO/IA B IITACTOBOM
(rron/Ie ¥ MOy THOM I'a3€ TIPH Pa3padoTKe



HEPTAHBIX MECTOPOXKECHUI SABJISETCSI OFHON U3
CaMBIX AKTYaJIbHBIX IPOOJIEM B HE(PTEAOOBIBAIOMIECH
orpaciu [1]:

* BBLICOKA KOPPO3UOHHAS ATPECCUBHOCTD
CKBA>KUHHOM IIPOJ YKLV,

* MIOBBIIIEHHAS SKOJIOTMYECKASI OMACHOCTD BCEX
TEXHOJIOTHMYECKHUX ITPOIECCOB U OO'BEKTOB JJOOBIUH;

* OTVIOKEHUS CYb(PUIA JKEIe34,;

* YXYAIIEHUE CBOUCTB )KUJIKOCTHU ITTYIIEHUSA
WU GJIIOKUPYIOMIETO COCTABA BILJIOTH [0 ITIOJIHOTO
paspylIeHUsL.

ITogO6HBIE CKBA’KHUHBI YAIIIE TPOYUX BBIXOAAT
Ha peMOHT. [Tpu TKPC 0co60€ BHUMaHHUE CIEIYET
VAENATD O€30MACHOCTH IPOBEJAEHUS PA6OT BBHUY
OIIACHOCTHU CEPOBOAOPOAA.

062 OCNOKHAOIMMNX (PAKTOPA BCTPEYAIOTCS
MOBCEMECTHO HA MECTOPOXKACHUAX TUMAHO-
[TedyopCKort HEPTEra30400BIBAIOMIEN TPOBUHIIUH [2].

B KaueCcTBE OO'BEKTA UCCIEAOBAHUI PACCMOTPEH
OJIOKUPYIONUI KOPKOOOPA3YIOUINHI COCTAB
BYC®-14 [3], 3(ppEKTUBHO IPHUMEHAEMBII ITPU
IJIYIIEHUH CKBAXKHH C OCJOXKHAIOMUMU (PAKTOPAMU.

PabOTHI IPOBEIEHBI HA MECTOPOXKIAECHHUAX
JIOYEPHUX OOIIECTB IBYX KPYITHEUIITNX
HePTEra30400bIBAIOIUX NPENIPUATHH, TUAEPOB
0 106bIYE HE(PTH HA TEPPUTOPHU Poccun.
OCHOBHBIMHU ITPOOIEMAMU ITTYIIEHUS U IPOBENECHHUS
TEXHOJIOTHYECKUX OOPA6OTOK CKBAXKUH HA OOBEKTAX
JIAHHBIX MECTOPOXK/IEHUI SBJISETCS MOIVIOIMEHUE
pacTBOPA IMTYIIEHUS U INTYIIEHUE CKBAXKUH C BBICOKOH
KOHIIEHTPAIIUEH CEPOBOJIOPOAA B IOOBIBAEMOH
OPOAYKIIMU U B ITIOITYTHOM HE(PTAHOM rase.

Paccmarpusaembiri BC, COINIAaCHO UHCTPYKLINY,
NPEIHA3HAYEH JIJISI BDEMEHHOM 3aIIUTHI IIJIACTA KAK
B IIEPUOJ, CTPOUTEIBLCTBA U OCBOCHUS CKBAKHUH, TAK
U IIPU IPOBEJEHHUHN PEMOHTHBIX PA0OT (IVIYLIEHHE
CKBA’KUH, TEXHOJIOT'MYECKHE IIPOMBIBKH). 3AKa4Ka
OJIOKHPYIOMIETO COCTABA OOECIIEYNBAET IIEPEKPHITUE
BCETO UHTEPBAIA IEPPOPALUN, TPEAOTBPAIIAET
MPOHUKHOBEHHUE OCHOBHOM JKMU/JIKOCTH INIYIIEHUS B
IUTACT Y COXPAHAET KOJUIEKTOPCKHE CBOUCTBA IIACTA.

VicribITaHUA IPOBEJEHBI B IBE CTA/TUU:
JIaGOPATOPHBIE UCTIBITAHUSA U ONIBITHO-
MIPOMBIIIEHHBIE UCITBITAHUS HEIOCPEACTBEHHO HA
OOBEKTAX.

IIpu npoBeAeHNN JIA6OPATOPHBIX UCIIBITAHUNA
OIPEJEIIANNCH KAK (PUBUKO-XMMUYECKUE CBOMCTBA
HCITBITYEMOTO GJIOK-COCTABA, TAK U TEXHOJIOTMYECKHUE.

ITo pe3ynpraTam HEPBOU CTAIUU ObLIO OIPEICIEHbI
caenyoomuye napameTpsl. bBC coBMecTum ¢
TEXHOJOIMYECKUMHU PACTBOPAMU COJIEN KAJIbIINA,
HATPUA U COIAHON KMCJIOTON B CTATUYECKOM
U JUHAMUYECKOM peXUMaX. OnpeneneHa
COBMECTHUMOCTD C MOZIEJIAMU IIJIACTOBBIX BOJ U
HEeMTBIO OOBEKTOB IPUMEHEHUSL. [JONTOJTHUTEIBHO
B PAMKAaX ONpeeNeHNs CTAOUIbHOCTH IIPU
COAEPKAHUU CEPOBOAOPOA B IPOAYKIINHU

CKBAXUHBI OIIPEZIEIEHA CTAOMIBHOCTD COCTABA
pu J06ABIEHUH HEUTPAIU3ZATOPA CEPOBOAOPOA,
4 TAKXKE CTAOMJIBHOCTD COCTABA IIPH CMEMEHNH

€I'0 C BOZIOH C COZIEP’KAHHUEM CEPOBOOPOIA

710 200 ppm. Temnieparypa noTepy TEKy4eCTH
OJIOKHPYIOMIETO COCTABA B 3aBUCUMOCTH OT OCHOBBI
IIPUTOTOBJICHUS COCTABIIIA JO MUHYC 21 °C, 4TO
CBHJIETEJILCTBYET O €I'0 TEXHOJOTMYHOCTH B 3SUMHMX
YCJIOBUSAX IO CPABHEHUIO C IPYTUMU TUTTAMU
€cOCTaBOB. COCTAB ITOKA3aJI TEPMOCTAOMIBHOCTD
IIPU IVIACTOBOM Temieparype 6osee 90 °C.
BoIABIEHO, UTO MCCIIEAYEMBIN COCTAB HE OKA3bIBAET
HEraTHBHOI'O BJIMSHUS HA IIOAIOTOBKY HE(PTHU /11
BCEX PACCMOTPEHHBIX O6'BEKTOB ITOATOTOBKHU.
Hu3skas KOppO3UOHHAS arPECCUBHOCTD MEHEE

0,05 MM/roz 06€CIIEYUBAET BO3MOXHOCTD
JUINTEIBHOTO UCTIOIb30BAHM S IIPH KOHTAKTE C
He@TENPOMBICJIIOBLIM O60PYAOBAHUEM [4].

I[To pesynbraTaM PHUILTPALUOHHBIX
3KCIIEPUMEHTOB OINPEEICHO BIUSHUE HA
(PUNBTPAITHOHHBIE XAPAKTEPHUCTUKH MOJIE/IN
TPEIMHBI PACKPHITOCTBIO 150 MKM. IIpu
CTYIIEHYATOM IIOA’bEME aBIcHU 10 30 MITa
HaOIIO[JA€TCA MITHOBEHHAS 32TyXAIOMAs
dunsrpanusa. O6mui 06beM IPOHUKHOBEHU S
OJIOKHPYIOMIETO COCTABA B MO/IE/Ib TPEITUHEI
cocTasaeT oT 40 10 55% 06'beMa TPEITUHBL.
DaKTOP OCTATOYHOI'O COTPOTUBICHUS COCTABIISET
o1 0,98 10 1,17 1. €11, 9TO TOBOPUT O IIPAKTUYECKU
IIOJIHOM BBIHOCE OJIOKHUPYIOMIETO COCTABA ITOCTIE
BO306HOBJICHUS (PHIJIBTPALIMU MOJIEIN TIJIACTOBOM
BOJIBL IIpU IPOBEIEHUN IKCIIEPUMEHTOB C
3aKAYKOH B KEPHOBYIO MOJIENB IIACTA (PUIBTPATA
OJIOKHPYIOMIETO COCTABA MOXKHO C/IENATh BBIBOJ, YTO
(PUNBTPALTUOHHBIE XAPAKTEPUCTUKH IIACTA IIPU
KOHTAKTE C (PUIBTPATOM OJIOK-COCTABA YXY/AIIAIOTCS
B IIPE/IE/IaX HOPMATHBA.

BTOPBIM 3TaNIOM IPOBE/ICHBI OITBITHO-
IIPOMBIIJIEHHBIE UCMBITAHUS HA OCHOBHBIX
MECTOPOXKJECHUSAX, OCJIO)KHEHHBIX OOOUMH
(paxkTOpaAMMU.

Ha nepBoM MECTOPOXKJEHNUU BBITIOJTHEHBI
4 onepanuuy 1o IMYIEHHIO C OJIOKUPYIOIINUM
cocTaBoM. CpeTHUE O6'bEM UCTIOJIB30BAHHOTO
pabouero pacrsopa BC cocTasui 8,85 m3.
OTMEYEHHBIN PE3Y/ILTAT — CKBAKMHA 3AIVIYIICHA,
POCT AaBIECHUSA 3aKAYKU NIPH yCTAHOBKE BC B
uHTepBasIe nep@dopaLi, HAJIMYUE IIOJTHON
HUPKYIALUUA PACTBOPA KUAKOCTH ITIYHIEHHUS.
IIpoBeieHO cpaBHEHUE d(PPEKTUBHOCTHU ICUCTBUA
IIPUMEHSEMOrO B KAYE€CTBE 6A30BOT'O COCTABA
WHOP HAa U3BECTHOM 3MYJIbI'ATOPE C UCHBITYEMBIM
OJIOKHUPYIOMIUM COCTABOM. CPaBHEHUE ITOKA3JIO,
4TO IIPU IIPOBEAEHUY IylIeHus ¢ MHOP nonHoe
IVIYIIEHHUE CKBA’KUHBI IPOU3BECTHU HE YAAETCS, HA
BBIXOJIE CO CKBA’KHMHBI TEXXKUJKOCTD, I'd3, DEMOHT
MIPOJOIKAETCS HA TIOIJIOMEHUE PACTBOPA INIYIIECHUS.
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IIpu cCpaBHEHUU C APYI'ON TEXHOJIOTIUEH IVIYIIEHNA
CKBA>KUHBI C UCTIOJIb30BAHHUEM I'UIPOGHOOHO-
3MYJIBbCHUOHHOI'O PACTBOPA, OOBEM 3AKAYKU KOTOPOT'O
JUJ1 yCHEMTHOT O Iy EHUA COCTABIsAeT 20 M
OTMEUYEHO, YTO S3KOHOMUYECKAS 3(PPEKTUBHOCTD OT
nepexo/a Ha 6JIOKUPYIOHU KOPKOOOPAZYIOM U
cocTas npesblaeT 11 pas.

Ha BTOpOIi rpy1nmne MeECTOPOXKIACHUN BbIIIOJIHEHO
5 onepanyii ¢c npuMmeHneHneM bC. B cOCTaB UCTIBITAHUH

JINTEPATYPA

BOIJIU CKBA>KUHBI C HAKJIOHHO-HAITPABJICHHBIM
U TOPU3OHTAJIBHBIMHU CTBOJIAMM. 10 pesynbpraram
UCHBITAHUN TAKXKE OTMEUYCH PE3YJIBTAT — CKBAKHMHA
34IVIYIIEHA, C TIOJTHOU MJIM YACTUYHOU IIUPKYIIALIUEN.
[1o pe3ynpraTaMm KOMIUIEKCA UCITBITAHUIA
pPaccMaTpuBaAEMBbI KOPKOOOPA3YIONIUI COCTAB
HPUHSAT K IPOMBIIIIEHHOMY IIPUMEHEHHIO HA
pszie MeCTOpOXxAcHUI TuMaHO-IIedopCKOT
HEPTEra30HOCHOU IPOBUHIINN. ©

1. MuweHko W.T., BpaBuyesa T.b. BnusHe cepoBoaopoaa Ha 3KCMyaTaLMOHHYH HafeXHOCTb MyOUHHOHAcoCHOro obopyaoBaHus // DKcrpecc-
nHdopm. Cep. Hedbrenpomeicnosoe geno. — M.: BHUMOSHTI. - 1986. — Bein. 12. - C. 4-8.

2. AHgpeBa T.A., TepmaH E.B., HoBukos FO.H. HedTerazoHocHocTb 3anagHo-ApkTundeckoro wenbda // Mowncku, pa3seaka 1 obbiya HedTv 1 rasa
B TmaHo-lNevyopckom BacceriHe 1 bapeHuesom mope: C6. gokn. — CM6., BHUTPU, 1994. - C. 54-59.

3. CBMAETENbCTBO Ha TOBaPHbIM 3HAK (3HaK obcnyxmBaHums) Ne 616373. NpaBoobnagatens: O6WECTBO C OrpaHUYEHHOM OTBETCTBEHHOCTLIO
«pynna KomnaHum « TEXHOT3K». PepepansHas cnyxba no nHTennekTyanbHoOM coGCTBEHHOCT.

4. MonoxeHwne Komnanum MNAO «HK «PocHedhTb» «prMeHeHe XMMUYECKUX peareHToB Ha 0b6bekTax A06bIUM YrNeBOAOPOAHOTO Chbipbsi

KomnaHun» Ne 11-01.05 P-0339, Bepcusa 2.0.

AHaAU3 YCnewHoCcm mexHON02ULL 60CCIMAHOBAEHUS
2ePMeMUAHOCIIL KPenu CKBANCUH U 02PaHUYeNs
80001MPUMOK

B.I. MYXAMETIIHH, AHPEKTOP JAENAPTAMEHTA HAYIHO-HCCIEAOBATEIbCKUX PA6OT — HAYAJIBHUK o1exa PHIM,
AO HuxHeBapToBcKHUIIHHEDTH>, I.C. IYBUHCKHUMI, 1omeHT Kadeaps! <[e0JIOTHA U pa3BeIKa HE(TAHBIX H FA30BBIX

MECTOPOKAECHH I, Y(ODHMMCKHI rOCy/JapCTBEHHBIN He(D TAHOM TEXHHYECKHH YHHBEPCHUTET

B npoaykuuu CKBa>KUH MECTOPOXKAECHUI
3anagHoit Cubupu 1 Vpano-IToBOIKbS ITOCTIETHUE
JIECATUICTUS IIOCTOSTHHO HAPACTAET COACPKAaHUE
HOMYTHBIX BOJ, CPEAHAS OOBOGHEHHOCTD
npesbimaet 90-92%. IpumepHO 70% CKBAKUH UMEET
OPOAYKIIMIO, COAepKaILyIo 70% u 60nee BoAbL B
HACTOSIIIEE BPEMSI SKOHOMHUYECKH OINPABAAHHYIO
JI06BI9y HE(PTU U3 OOBOTHECHHBIX 3aJICKEN U
MECTOPOXKJICHUHN BO3MOKHO OOCCIIEYUBATh
TOJIBKO 34 CUET YMECHBIICHUSI SHEPTECTUYECKUX,
SKCIUIYATAITUOHHBIX 32TPAT U CTOUMOCTH PEMOHTOB
CKBA>KUH, B IIEPBYIO OYEPE/Ib BOJIOM30JISIITUOHHBIX
pa6oT. Cae0BaATENbHO, YBEINYEHUE KAYECTBA
KperuieHUs1 HEPTAHBIX U TA30BbIX CKBAKWUH IIPU
OypEHMU, OCBOCHHUH U F'€PMETU3AIUU KOJIOHH
PU NOCIEAYIOMICH X AKCITYATAIIUH SBJISICTCS
00513aTEJIbBHBIM YCIIOBUEM /17151 OOCCIIEUCHU S
JUIUTENBHON 3(P(PEKTUBHON PAO6OTHI O€3
JIOTIOJTHUTENBHBIX 32TPAT. TAKMM 06pa30M, OYEBH/IHA
AKTYaJIbHOCTb PA3BUTUS TEXHOJOTUN U PA3PAOOTKHU
HOBBIX MaTE€PHAJIOB JIJIA IPOBEACHUA 3(P(PEKTUBHBIX
U3OJISIIUOHHBIX MEPOIIPUSTUN B CKBAKMHAX B
NPOLECCE KPETJIEHN A CKBAKUH U JAJIbHENUIIEN NX
SKCIUIYATAIUU.

IIpoBeneHne pEMOHTHO-U3OJISIIIUMOHHBIX
Y BOJOU3OJIALUOHHBIX paboT (PP n BUP) B
JIOOBIBAIONINX CKBAKUHAX SIBJISIETCSI OCHOBHBIM
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METOJOM COKPAMEHUS JOOBIYU BOJbI U3 HELIETIEBBIX
KOJUIEKTOPOB ¥ BOCCTAHOBJIEHUS UCIIPABHOT'O
TEXHUYECKOTI'O COCTOAHMUA CKBAXKUH (JINKBUAALTHA
HETEPMETUYHOCTHU SKCIUTYATAITMOHHOM KOJIOHBI — DK
M [IEMEHTHOTO KOJIblia — LK, TMKBUAII A aBApUN).

OrpaHuYeHNEe U U3ONIALUA IPUTOKA
3aKa4UBAEMOI'0 paboyero areHTa (BOJbl)
3AKJIIOYAETCA B OJIOKUPOBAHUU (PUJIBTPALIUH IO
IPOMBITBIM IIPOILJIACTKAM U, TAKUM OOPA30M,
MPEKPAIIEHUN PA3PAOOTKH OOBOJTHEHHBIX 30H
U UHTEPBAJIOB IUIACTOB, IIEPEHATIPABIECHUN
(PUIBTPALMOHHBIX TOKOB 34 CYET PETYIMPOBAHUA
NPOMUIIA IPUEMUCTOCTH B CKBAXKMHAX
HATHETATEIBHOIO (POH/IA U PETYIMPOBAHUN
0TOOPA JKUJKOCTH M3 IUIACTA C YCTAHOBJIEHHUEM
ONITUMAJIBHOI'O 06'beMa [1, 2].

OnbiT ¥ uccaeaoBanus BUP u PYP nmokazanu,
4TO 60IBIIAS YACTD 33/1a4 B O0JIACTU PA30OIICHHU A
PA3HOHACHIIIIECHHBIX [1IJIACTOB, KPEIJICHHU
CKBa’KH1H 1 U30JIAIITNN BOI[OHpI/ITOKOB ycnieurHo
MOXET PEMIATHCS 34 CYET PALIMOHAIBHOI'O
KOMILJIEKCHPOBAHUSI N30 PYIOIINX MATEPHUAJIOB
paSHI/I‘-IHbIX THIIOB, K HpI/IMpr, MI/IHCpaﬂbeIX
MAaTEPUAJIOB C UICKYCCTBEHHBIMH OPIaHUYECKUMY,
KOI'/Ia COYETAIOTCS HAaUO0Ie€ XAPAKTEPHBIE CBOHCTBA
KaxJoro. I3BECTHO, 4TO B MAJIOPA3MEPHBIC
IIPOCTPAHCTBA JIYYIIE IIPOHUKAIOT [IOJIMMEPHBIC



KOMIO3UIIUH, YTO MOBBIIIAET KA4ECTBO U30JIALIN
MeJIKMX KaHaJI0B U TpewmunH DK u LK nipu 3KIT [2,

3, 4]. AHAJIN3 HAYYHO-TEXHUYECKOM JINTEPATYPbI
MOKA3BIBAET, YTO CO3JAHUE KOMITO3UIIMOHHBIX,
MOAU(PULIHPOBAHHBIX TAMIIOHAXXHBIX COCTABOB HA
OCHOBE NOJIMMEPOB, TOJIMMEPHBIX U CHHTETUUECKHUX
Kap6aMu10pOpManbICTUHBIX CMOJI SIBJISIETCSI OYEHD
NEPCHEKTUBHBIM HAIPABJIECHUEM IIPH PEMIEHUH 33/1a4
BHP B HETAHBIX CKBAXKUHAX.

B 2012-2016 rogax Ha CaMOTIOPCKOM
MECTOPOKCHUH ITpoBeeHO 1690 PUP. HakorieHHas
JIOTIOJIHUTEIbHAS J06bI4Ya 32 2012-2016 rogst
OILIEHUBAETCS B 00beMe 3808 ThIC. T MM 2,3 THIC. T/
CKB.-onep. KomnyecTBo paboT MO rofiaM BAPbUPYETCA
ot 315 o 358 onepatiuii. JIeCTBYIOMU (DOH/
CKBA)KMH OXBA4Y€H HA 3,7—4,3 % B rop,

Hawubonbmee konnuecTso PUP 6b110 mpoBeEHO
HAa 3KCIUTYyaTalITUOHHBIX 0O6beKTaX AB1 (1-2) (587
rr) u AB4-5 (316 mrt)) OTMEYEHO, UTO KOTHICCTBO
HEA(PDEKTUBHBIX ONEPALUIT PACTET B CBA3U

CO CJIO’KHBIMU T€OJIOTUYECKHMMU YCIOBUSMH B
CKBXKUHAX CaMOTIOPCKOI'O MECTOPOXKIEHHSL.
DdpdexkruBHoCTb PUP B TEUEHME 5 IET HOCTOSIHHO
CHUKAJIACK.

Ha CaMOT/IOpCKOM MECTOPOXKIAEHUU IIOCTOSIHHO
BEJIETCA ITOUCK TexHonoruri BUP/PUP. Becero 3a
rieproz 2012-2016 rogos opo60BaAHO 8 TEXHOIOT U,
PE3YABTATEI KPATKO IIPEACTABJIEHHI B TA0I. 1.

17151 mo60pa BOJOU3OIHPYIOIIETO COCTABA,
3P PEKTUBHOIO B YCJIOBUAX CAMOTIIOPCKOT'O

MECTOPOXKIEHM S, OBLIIN ITPOBEICHBI
JIaBOPATOPHBIE UCCIIEJOBAHNA XAPAKTEPUCTHUK
OBICTPOCXBATBIBAIOIIETOCA U30JIUPYIOMETO COCTABA,
Ha ocHOBE KOC (kap6aMu10(popManbIeruiHON
CMOJIBI) U MHEPTHOI'O HAIOJIHUTEIA. B pesynbrare
OBUI IIOJTy4EH COCTAB C PETYIMPYEMBIMHA BDEMEHEM
OTBEPKAEHUA U IIJIOTHOCTBIO, KOTOPBIX JAE€T
60BN OO'BEM TBEPLOU U30IUPYIOIIEN MACCHI C
BBICOKOH YCTOMYUBOCTDIO K YIAPHBIM HAI'PY3KAM
(HanpuMep, nepdopanus IPOUCXOAUT O€3
pactpeckusanus) [4]. Cocras npu BUP B BocbMH
CKBaXMHAX (1acTel AB1-2; AB1-3, BB8) nokazan
100%-Hy0 ycIemHOCTb. CpeaHUI IPUPOCT
JebuTa He(pTH COCTABUI 8,9 T/CYT, IPYU CHUKCHUU
OBGBOIHEHHOCTH Ha 32,3% (C 98,9% 10 67,6%).
(OCHOBHBIE BBIBO/IBI:

- OpdexrusHocTs BUP/PUP cHMXaETCA U3-

32 CJIO’KHBIX I'€OJIOT'MYECKUX YCJIOBUH U
HEAOCTATOYHOM 3(PMPEKTUBHOCTH IPUMEHAEMBIX
peareHTOB U TEXHOJIOI U JIJI1 KOHKPETHBIX
YCJIOBUH.

+ KauecTBOo BHP MOXET yBEIMUNBATHCSA
pacmMupeEHUEM HOMEHKIATYPBI MATEPHUAJIOB,
BHEJIPECHUEM HOBBIX TEXHOJIOTHUH U MATEPHUATIOB
BUP/PIP.

Pa6ora nopaepxaHa MUHUCTEPCTBOM HAYKHU U
BBICIIErO OOpa3oBaHus Poccurickor depepanuu
1o comnameHuio Ne 075-15-2020-900 B pamMkax
nporpammel passutus HIIMY.

Tab6auua 1 — Pe3ynsmamst npumenenuss mexuoaozuii BUP/PHP

AB1(3)-AB2-3 3 50
BopoHedTAHas Bo3MoxHO nprmeHeHue B ckBaxkmHax 6e3 3KL, c noateep>aeHHbIMM
SMYbCUS AB4-5 2 100 OCTaTO4HbIMW 3aMacaMu B KPOBENbHOM YaCT MOHOMIUTHBIX MIACTOB C
«M3onnacr» APKO BbIPaXXeHHOW aHW30Tponven
BBS 5 40
AB1(3)-AB2-3 2 0
3 Be3 achpekTa. Pekomenayiotcs ONMP no obpabotke
Ml igp Vet BbICOKOOBBOAHEHHbIX CKBaXMH (06BOAHEHHOCTb Gonee 98%)
BBS 3 0
. AB1(3)-AB2-3 3 66
A0 WBCIQCIS) A L= TexHonorus Npu3HaHa 3KOHOMUYECKN HeYCreLLHOM
AB4-5 3 0
AB1(3)-AB2-3 1 0
«AKBaNoK» _
TexHonormsa Npu3HaHa SKOHOMUYECKN HeYCreLLHOM
(Aqualock) AB1(3)-AB2-3, : 0 P ¢
AB4-5
AB1(3)-AB2-3 1 0
Mo He pekomeHpyeTca K BHeApeHWO
AB4-5 3 33
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IIpoooaxcenue maoauyst 1

TSI TexHonorus 3deKkTBHa U PeKOMeHA0BaHa K BHEAPEHWIO
AT vmosorop - AB1(1-2) 5 100 OOMNOSIHUTENBHO MPW BbIMONHEHUM PUP LieMeHTHbIMK pacTBopamMu npu
P PAA npvemmcroctv bonee 500 M3 /cyT npu P = 7,0 Mla

AB1(3)-AB2-3 3 0
MIK «KsapL» TexHonorusa He 3 dPekTVBHa U He PpeKOMeHA0BaHa K BHEAPEHMIO
BB10 2 50
MonvmepHbIn
- _ ) B pesyssraTte 3KOHOMM4ECKOro aHasiv3a TeXHOMOorMA Npr3HaHa
omepgq;r;);_mmca AB1(3)-AB2-3 “ J 3KOHOMUHECKMN HeIPhEKTUBHOM 1 He PeKOMEHA0BAHa K BHEAPEHNIO
JINTEPATYPA

1. Analysis of polymeric compositions application efficiency during repair and insulation works on oil wells / Ketova Yu.A., Galkin S.V., Sedova V.A. //
Oilfield Engineering. —2019.-N2 12 (612). P. 71-73.

2. bacapruH t0.M., bynatos A.W., Jaabika B.1. MaTepuanbl U peareHTbl Ans PEMOHTHO-M30MSILMOHHBIX PaboT B HE(TAHbIX 1 ra30BbIX CKBaXKMHAX. —
M.: OO0 «Heppa-buHecueHTp», 2004. - 349 c.

3. AxmeToB A.A. 1 ip. NonvmepLeMeHTHbIe KOMMO3MLMW AS YCTaHOBKW BOJOM3OMSLMOHHbBIX MOCTOB B CEHOMaHCKUX CKBaXkuMHax / A.A. AXMeToB,
A. Knpsikos, U.A. Kntocos, B.IN. KO3BuLkmMi // HedTsHoe xo3samcreo. — 2003. — Ne 3. — C.68-69.

4. Anacos I.T. KomnnekcHble UccieJoBaHMS 1 MEPOMPUSATMSA MO PELLEHMIO MPOGIeM HErepMeTUYHOCTM SKCMyaTaLMOHHbIX KONIOHH
Camotnopckoro mectopoxpaeHus / [.T. Anacos, T.K. Anacos, B.I. MyxameTwuuH [v ap.] // Ycnexu coBpemeHHoro ecrectBo3HaHus. —2016. — Ne 7-0.—
C.106-110.

Xumuveckutt memoo YKpenienia pasyniommneHHotl
NPU3AO0UHOLL 30HbL NAACA

0.A. KYPACOB, ®TAOY BO <HanmnOHaJIBHBIH HCCJIE€I0BATEABCKHUI TOMCKHIH IIOJIUTEXHUIECKHH YHHBEPCHTET>

B npouecce 3KCIIyaTaniy ra30BbIX ITepCIIEKTUBHBIM B 3TOM OOIACTH ABIACTCS
U FAa30KOH/ICHCATHBIX MECTOPOXKICHUI, IIPUMEHEHHUE XUMUYECKOT'O METOA YKPETIEHUA
IJIACTBI KOTOPBIX NPEJCTABICHBI PBIXJIBIMU, NPpHU3a60MHON 30HBI ITACTA, OCHOBAHHOT'O
C1a60CIEMEHTHPOBAHHBIMHU IOPOJAMU, Ha O6PA30BAHUU CUCTEMBI «IIECOK — TBEP/BIN
OPOUCXOAUT PA3PYLUIEHUE TPHU3AOONHOIM 30HBI IIOJIMMED» B CJIA00CLEMEHTUPOBAHHOM KOJUIEKTOPE
IIACTA U HOCTYIIJIEHUE HA 326011 CKBA’KHUHBI 34 CYET AATE€3UU (PPATMEHTOB OIHMMEPA HA
OPOAYKTOB PA3PYIIEHUS, YTO BbI3BIBAECT I'PAHULIE MEXKAY YACTULIAMU ITeCKa. O6paboTKa
3HAYUTEJIBHBIE OCTIOKHEHUS, CBA3AHHBIE TTIABHBIM CKBA)XWH COCTABAMHM Ha ITOJIMMEPHOMN OCHOBE
06pPa30M C BBIXOIOM U3 CTPOSI IPOMBICTIOBOT'O TpebyeT Masio BDEMEHU ¥ OTHOCUTEIBHO HU3KUX
060PYJOBAHMA U TAJJIEHUEM IPOU3BOAUTEIBHOCTH 3aTpar. ICmonb30BaHME COCTABA HA TTOJIMMEPHON
CKBaKMH. OCHOBE C BKJIIOYEHUEM PEAreHTA OEIIKOBOM

COBpPEMEHHBIE TEXHOJIOTUYECKHE PEIICHUS B MIPUPOABI IS 3AKPETIJIEHUA ITECKA TO3BOJISAET
3TOU OOJIACTH HALIEJIEHBI HA IPENYTIPEXICHIE MIOJIYYUTh ONITUMAJIBHOE COYETAHUE IIPOYHOCTH
Y CHIDKEHHE BBIHOCA INIACTOBOTO MECKA C U IIPOHUIAEMOCTH 3aKPETIEHHOM OPO/IBL.
MHUHHMH3AUEN HETATUBHOTO BIMAHUSA HA IIpuMeHEHNE JAHHOT'O COCTABA ITO3BOJIAET
€CTECTBEHHDIE TPOLIECCHI, MPOUCXOAAIIUE B CO3/]aBATh BHYTPHUILIACTOBBIIN IIOTUMEPHBIA
CHCTEME «CKBAXKWHA — IIJIACT». B IIEpByIO ouepens (PUIBTP BHYTPU ITIOPOJEI C TTOKA3ATEJIEM IIPOYHOCTH
3TO OTHOCHUTCA K CTPYKTYPHOMU LIETOCTHOCTH 210 2,8 MITa npyi MUHUMAJIbHOM CHHUKECHUH
nprU3a60ITHONU 30HBI U €€ IPOHUIIAEMOCTH. [IPOHUI[AEMOCTH OPOAKI He 6osee 15-20%. ©
JINTEPATYPA

1. TacymoB P. A. OnpefeneHuve BMSHWS KOMMOHEHTHOTO COCTaBa BsXYLLEN XNAKOCTU Ha rMyOUHY ee MPOHUKHOBEHMS B
pa3ynnoTHeHHbIV KonnekTop NpoaykTueHoro nnacra / PA. facymos, E.1O. KykynuHckas, tO.K. Aumutpuagm // N3sectus
BbICLLINX y4eOHbIX 3aBeaeHNiA. HedTb 1 ras. —2018. — N2 4. - C. 38-43.

2. facymos, P.A. TexHonornyeckue pelleHus, HanpasneHHbIE Ha OrpaHUYeHMe BbIHOCA NIAaCcTOBOrO Nnecka 13 Ao0bIBaOLLMNX
rasoBbIx ckBaxkuH / P.A. Tacymos, E.1O. KykynuHckas // Hayka. UHHoBauuu. TexHonornun. —2016. — N2 3. - C. 165-176.
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MexayHapoaHaf BbiCTaBKa
«Hedhrerasz-2022» n HaymoHanNbHbINA
HechTerazoBbi hopym: Kypc Ha
TEeXHONMOrn4YeCKu CyBepeHnTET U HOBbIE
nporpaMmmMmbl UMNOPTO3aMeLLEeHNSA

21-A MEWIYHAPOHAR BLHCTABKA

JERs L HE®TErrA3-2022
e uilaradgastistia= ri ﬂ;? v peltegal ez

18-21 anpens 2022
Mocxaa, LEK «3KCNOLUEHTP=

HALIMOHATBHbBIA

HE®TErA30BbLIA

OIHUM U3 BAXKHBIX OTPACJIEBbIX
COOBITUM C yU4ACTUEM OTEYECTBEHHBIX U
33pYyOEKHBIX JIUJIEPOB HE(PTAHOM, ra30BOM
U SHEPI€TUYECKOM IIPOMBIIIIIEHHOCTHU
crana 21-a MexXIyHapOAHAasA BLICTABKA
060PYIOBAHUS U TEXHOJOT U JIIS
HEPTEra30BOro KoMILekca — «Hedreras-2022»,
KOTOpPAs yCHENHO nponia ¢ 18 no 21 anpensa
2022 ropa B Mockse B LIBK «DkcnoneHTp».
«DKCIIOLIEHTP» OPI'dHU30BAJI BBICTABKY
IIPU NOAJEPKKE MUHUCTEPCTBA S3HEPIETUKHU
Poccurickor ®egepannu, MUHUCTEPCTBA
IIPOMBIIIJIEHHOCTU U TOPrOBIU POCCHUIICKOM
denepanuy, Noj NaTpoHaToM Toproso-
N POMBIIIJIEHHON NanaTel POCCUiicKkom Pepepanmnu,

MIPHY TO/IJICPKKE BEIYIITUX OTPACAEBBIX ACCOITUATIHM.

B 3TOM roay BeICTaBKa IPOXOAU/IA B CJIOKHBIX
NOJTUTUYECKHUX U SKOHOMUYECKHUX YCIOBUAX,
HO JJA’K€ 3TU OOCTOATEIbCTBA HE IIOMENIAIN €U
IIPOAEMOHCTPUPOBATDH XOPOIINE PE3YJIBTATHL:
351 xomnaHus 13 15 crpan u 39 pernoHoB Poccun
npuHsia ygactue B «Hedrerase-2022». KomnuecTBo
MOCEIIECHUI COCTABUIIO 15 335.

351 komnaHua n3

15 cTtpaH n 39
pernoHoB Poccnm
NpuHsAna y4yactme

B «HedTeraze-2022».
KonunyecTtBo
rnoceweHnmn
coctasuno 15 335.

I'enepanbHbIl AUPEKTOP AO «DKCIOLEHTP>
Anexcen Baakun:

— MBI puMKCHpYyeM ITOBBINIEHHBIH HHTEPEC
K MEPOIIPHATHAM JE€JIOBOH IIPOI'PAMMBI,
OCOOEHHO Y3KOCHIEIIHATH3HPOBAHHBIM.

Ha HEKOTOpBIE U3 HHUX IIPHXOSHIOCH
JasKe 3aKPBIBATh AKKPEJHUTAILHUIO, TAK
KaK ayJJHTOPHH HE MOI/IM BMECTHTD BCEX
JKEJIAIOI U X.

DKCIO3UIUA IPOU3BOAUTEIIEN U TOCTABIIVKOB
HedTerazoBoro, HedrenepepadaTEIBAIOIETO
060pPYyIOBAHNUA, JIEKTPOTEXHUYIECKOTO
U SHEPTETUYECKOTIO O60PYIOBAHUA I
HEPTEra30B0ro KOMILJIEKCA PA3MEMAIACH B
HECKOJIBKMX ITABUJIbOHAX 1 HAd OTKPBITON IJIOIMAIKE
o6miet roniaasio 30 000 KB. M GpyTTO.

Cpeiu y4aCTHHKOB BbICTaBKHU — Chint,

Samson Controls, «<ABHATPOH», «<AJIbOATPOC»,
«AHAIUTIPUOOP», ATIOMUHUEBAS ACCOLMUALIHS,
«banTep I'pynir, BOpOBMUYCKUN 3aBOJ OTHEYIIOPOB,
«Banman», Jasnpom», Topanrrex»,
I'pynma ©MNJ, «Kamckui
Kabesib», MUH3KOHOMPA3BUTUSL
AJITarICKOro Kpasi,
3aBOJOYKOBCKUH 32801, OIK,
«XonauHT KabenbHBIN ANTBSIHC»,
«CHUOMPCKAsA NPOMBIIIJIEHHAA
rpymnmna», «<OKB 3enunT»,

«OKB Bekrop», «PYCT-95»,
«Crienkabeinb», «[IpuBO/BI
AVMA», «Penematuka», TMK,
«Tomckab6enb», <I'arpaC-XonauHr, <I'paHCHEPTD»,
«Kyr16pi1eB Tesekom», <T'paM MHXKUHUPUHT»,
<YPaIMAIIXONIUHT», «<KOpHopanus pa3suTus
Cpennero Ypana», HK3M, ®I'YII BHUMA um. H.JL
JyxoBa, «Dnemep», 3UT, «Pusyp» 1 MHOTHE JIpyTUe
KOMMaHUM.

BasxHYIO 4aCTh 3KCIIO3UITUH 3aHSJIN 33PYOEIKHBIE
KOMIIAHUH, 3aUHTEPECOBAHHBIE B POCCUHCKOM
PBIHKE M TOTOBBIE PAOOTATH HA/] HOBBIMU
MEPCIEKTUBHBIMU IIPOEKTAMU. B 3TOM rosiy B
BBICT4BKE B COCTABE HAITMOHAJIBHOM 3KCIIO3HUITHH
MPUHSIN y4aCcTUE KoMIaHuU n3 UpaHa. }
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WHHOBALIMOHHOE DEOPYADBAHHE

YCTAHORKH

Al VETAHORKH
| HACOCHBIE @jcumﬂwuﬁ

e |
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«Hedreraz-2022» NOCETUIN 3AaMECTUTEIb MUHUCTPA
HedTu Mpana rocnoguH MopTesa IllaxMup3am u
nocos Upana B PO rocnoguu Kaszem IKanaan.

BonbIIoe BHUMAHHUE HA BLICTABKE TPAAUIIMOHHO
YAEISAIOCh COBDEMEHHBIM POCCUHCKUM MATEPUAIAM
U TEXHOJIOTHUSAM, IPEIHA3HAYEHHDBIM /115
UMIIOPTO3AMEIIECHUS.

B 3KCIO3UIIMU OBLIIO MPEACTABIEHO OO0OPYIOBAHUE
JUIs1 OYPOBBIX PA6OT M CTPOUTENIBCTBA CKBAXKUH,
TEXHUKA JIJIS1 OXPAHBI TPYJA U IPOMBINIJIEHHOM
O€30ITaCHOCTH, CTAHKH U UHCTPYMEHTHI JIIS
METANIOO6PAOOTKH, APMATYPA, TPOAYKIIU IS
HE(PTEXNMUH, B3PBIBO3AIUIIIECHHOE
060pPyI0BAHUE, KOHTPOJIBHO-
U3MEPHUTEJIBHBIE TPHUOOPHI U CPEACTBA
ABTOMATHU3AL[UU, OTEYECTBEHHOE
NPOTrPAMMHOE OOECIIEYECHUE.

Kommnanuu, paboramonume
B DHEPI€TUYECKON OTPACIIH,
NPEACTABUIN Ka6ETbHO-
MPOBOAHUKOBYIO IIPOJYKITHIO,
BBICOKOBOJIBTHOE OO0PY/IOBAHNE,
UCTOYHUKHU 6eCnepeOOnHOro
MUTAHUA, ABTOMATU3UPOBAHHEIE
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Ba)xHyto 4acTb
3KCMO3ULNM 3aHANN
3apyOeXxHble
KOMMaHuu,
3aUHTEpPeCcOBaHHbIE

B POCCMINCKOM

PbIHKE N rOTOBbIE
paboTaTb Hag HOBbIMMU
NepcrnekTUBHLIMA
npoeKTamMu.

rH-J"qF'.!cﬁl"-l".l-II:I_'!

PAIPLIBA NAACTA

POCCHUACKMIA NPON3BOON
HE®TErA30BOro O6OPYO O
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YCTAHOBHH
AGIHPOBAHKA
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cucreMsl ynpasiaeHus. Ha «Hedreraze-2022»
paboTaM CNENUATUCTBI KOMITAHUI:
«bemapyckadenn, «DKpa», «3aBOJI MHHOBAITMOHHBIX
TEXHOJIOTUN», «[OP3IKC-CBETOTEXHUKA», 3ABOJ,
«Crierikadenp» «beHHUHT [1ayap DIEKTPOHUKCY,
Jlepram-UHXUHUPUHI, «Banan», «PereMmaTnkar,
«YHKOMTEX», «“ABCOJTIOTHBIC TEXHOJIOTUN» 1 MHOTUX
JPYIUX.

BaHuManwne noceTuTenen NpruBIEKIA TEXHUKA,
MPEACTABIEHHAA HA OTKPBITOM IJIOIA/IKE:
MOOMJIBHBIE JKUJIbIE JJOMA, BUOPALIMOHHBIN UCTOYHUK
CEMCMUYECKHUX CUTHAJIOB M CHETOOOJIOTOXO.

IIpeanpuATHAa rOCKOPIIOPAIINU
«Pocrex» npejgcrasuiau 6onee
40 pa3paboTOK. B akcriozunuo
BOIIJIM HOBBIE CEMNCMUYECKHNE
3apaJbl, JETOHUPYIOIHUE IIHYPHI,
ra304HAIU3ATOPHL, APYyTIHAE U3E/IN
JUIA PA3JIMYHBIX T€O(PUUIECKUX
pa6oT, pa3zpaboTKu HEPTAHBIX U
I'a30BbIX MECTOPOXKICHUI.

Hama oco6as 61arojapHOCTb
KOMHQ.HI/IHM-YLIHCTHI/ILIQ.M,
BBICTYIIMBIIMM B 2022 roly B KA4eCTBE



napTHEPOB-CIOHCOPOB: CHINT — oduI1lnaIbHbIH
napTHep BbICTaBKU, OO0 «Pmona-JIaiiH» — CIOHCOP
perucrpanuu, OO0 «HTA-TIpoM» — CIOHCOP
371eKTPpOHHOM peructpauuu, AO J'K «Dnexkrpomur—
TM Camapa», OOO dIpocodpT-CucTeMs»,

000 Xoncum (PYC) CM» — mapTHEPHI AEIOBOU
nporpaMmbl, OO0 «CuHTeK», OO0 «PEHUKC
Konrtakt PYC», OO0 «METPOJI», AO «HeOOKCApCKUH
INEKTPOANNAPATHBINA 3aB0A», OO0 «HIIIIT

Jeprar, OO0 «HeOOKCAPCKAs INEKTPOTEXHUKA U
ABTOMATHUK2», DI'VIT JIpuOOPOCTPOUTENBHBIN 3aBOJ
umenu KA. Bonopuna», OO0 «TarpaC-XoaJuHI»,
OOO HIIIT «BKPA», Driger — mapTHEPDBI BLICTABKY,
AO «®Hepromamt», AO «HOT31p — BeproneTHbie
YCIIYyTW» — TEMATUYECKUE TAPTHEPDI
BBICTABKI.

Cenyac

BIIEPBbIE [I0Y4YACTBOBATb B OTPAC/IEBOH BBICTABKE,
MPOAOJIKAS HALLY CTPATErUIO CMEHBI I1APAJNUIMBbL.
O4deHb MHOTO ITIOCETUTEJIEN B IIEPBBIH IeHb. O4YEHDb
MHOI'O TOCTEH 3AIVIAHMPOBAHO HA BTOPOU U TPETUI
JHN. Y HAC OOJIBIINE OXKUJAAHUSA OT BBICTABKH.

Haranpa KynHk, JUpEKTOp JenapTaMeHTa
KOMMYHUKau# [TAO «T'paHcHE(PTH>:

— BricTaska «Hedreras» npoXoauT yxKe JBa
pecarunetus. M komnanud «T'pancHedTb> MHOTO
JIET ABJAETCS €€ y4aCTHUKOM. [leprognydecku
HAIII CTEH/T OTMEYAIOT JUIZIOMaMU. Ml HaM O4Y€Hb
MIPUATHO, YTO U B TOM I'OAY MBI YAOCTOEHBI JJUILJIOMA
32 UHWUBU/IYAJIbHBIN BBIPA3UTENIbHBIN TU3AUH
CTEH/1A, KOTOPBIN JEHUCTBUTENBHO PACKPBIBAET

OTPACJIEBYIO HAIPABJIEHHOCTD
Hamer KoMIanuu. Ham oueHb

Ycnenmnoe npoBeJEHNUE BBICTABKH
«Hedreras-2022» NOATBEPKAAIOT HE
TOJIBKO €€ CTATUCTUYECKHE TTIOKA3ATEIH,
HO U OT3BIBBI Y4ACTHUKOB U T'OCTEMN.

EBrenui JlenmemIkuH, JUPEKTOP IO
MapkeTuHry CHINT:

— g komnmanuu CHINT — 3TO nepBsbIit
OIBIT PAOOTHI HAa BEICTABKE «HedTeras»,
HECMOTPSA HA TO YTO MBI IBIAEMCS €€
MNOCTOSTHHBIM YYACTHHUKOM. B pamMKax
HAIIIEN CTPATETUU MBI IOIIPOOOBAIN

MMMopTO3aMeLLeHne
CTaHOBUTCS BO rMaBy yrna
M BaXKHO oOMeHMBaTbCH,
co3gaBaTb MAPTHEPCTBO,
TexHonorn4yeckme
nnowaakun. A gpenatb

3TO MOXHO Ha TaKMX
MeponpuUATUSX,

KakK 3Ta BbICTaBKa B
«IKCNoueHTpe».

IPUATHO OBITh YYACTHUKAMU

JJAHHOT'O MEPOIIPUATHS, U

MBI HAJIEEMCSI, UTO K HAM

Ha CTEH/I IPU/IET OOJIBIIOE

KOJIMYECTBO 3aMHTEPECOBAHHBIX

MIOCETUTENEH, KOTOPBIC Y3HAIOT

GOJIBIIIE O HAIIEH KOMITAHUHU.
Cepreii TOpbKOB,

IrE€HEPAJIbHBIN TUPEKTOP —

MIPEJCENATEb IPABICHUS

AO «POCTEOJIOI' M S»: }
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— Mu1 YAUBJICHBI KOJIMYCCTBOM YIACTHHUKOB 1
KOJIMYECTBOM JIIOJIEH, KOTOPBIE 3AUHTEPECOBAHBI
B IAHHBIN MOMEHT PAa3BUTHEM HE(PTETA30BOM
oTpacan. Cernyac UMIOPTO3AMEIEHUE CTAHOBUTCS
BO IVIABY yIJI4 U BAXKHO OOMEHUBATLCS, CO3[JABATh
HaPTHEPCTBO, TEXHOJIOI'UYECKUE IIJIOMAKHI. A
JIEJIATh 3TO MOXKHO HA TAKMUX MEPONPHUATHAX, KAK 3T
BBICTABKA B «DKCIIOIICHTPE». Harra 6;1arofjJapHOCTh
KOJIJIETaM-OPraHU3aTOPAM HE TOJIBKO 32
BO3MOXXHOCTD BBICTABUTDb HAIIIE OOOPYIOBAHUE,
KOTOPOE MBI IPOU3BOAUM, HO 1 34 BO3MOXKHOCTB
OPraHU30BATh AUCKYCCHUH, BCTPEYU U IOAITUCAHNE
KOHTPAKTOB.

AenoBas nporpaMmma

HacelmeHHas 1€10Bast IPOrPaMMa BEICTABKU
«Hedreraz-2022» Bxmounia 6oinee 20
MEPONPHUATHH, y4aCTHUKH KOTOPBIX IPEJCTABUIN
6onee 200 TPEHJOBBIX JIOKJIA/IOB.

«DKCIIOLIEHTP» IIPU IIOAAEPAKKE Society
of Petroleum Engineers (SPE) opranuzosan
TE€XHHYECKYI0 ceccuro SPE I'PII -
MHOT'OCTAJHHHBIHN IIyTh B OyZyIee».

CBOHM OIIBITOM, HOBEHIIIUMHU PA3PA0OOTKAMU U

BuxrTop ConHUEB, FTeHEPATbHBIN JTUPEKTOP
HEKOMMEPYECKOTro naptruepcrsa «MBM KoHcantunr
I'pynm». OH KOHCTATHPOBAI, UTO ACHCTBYIOIIUE
CETOHA 5 MJIH MAJIBIX U CPESHUX NPEATIPUATUNA
HA/JIO TIPUBJIEKATH K BEICOKOTEXHOJIOIMYHBIM
IIPOEKTAM IO CHAGKEHUIO HEPTErA30BOI'O
KOMILJIEKCA. YUACTHUK CECCUM, TIPENCENATEND
KOMMTETA 1O TNPPOBU3AUNA SIKOHOMUKHU 1
rocsakasy OITIOPA Poccuu
Hinua JUMHUTPOB, CKA32J1, YTO KIIIOUEBOU
ABJIAETCA 3274494 110 UMITIOPTO3AMEIIEHUIO U
LIENOYKH ITOCTABOK IIPUXOANTCA BLICTPAUBATD
33aHOBO, IPUHHMAA HEOPJAMHAPHBIE DEIICHMS.
Jupexrop Akagemuun nnpogaxx OTC I0ausa
PomMaHOBa 06paTU/Ia BHUMAaHUE HA KOMIIETEHITUU
B YIIPABJIEHUH MAJIBIM U CPEJHUM OU3HECOM
IIPU ITOUCKE KJIMEHTA U 3aKYTITOK. OJTHOM M3
MEPBOCTENEHHBIX 3274 ABJIAETCA SKOCUCTEMA,
KOTOPAs HO3BOJUT OCYIIECTBUTD PEAIUBALUIO
y44CTUA 3AKYTIOK Hd BCEX ATAIAX 3AKYIIOYHOI'O
MIPOIIECCA — OT HAMEPEHUS yUACTBOBATD B
3aKyIIOYHOM IIPOLIECCE JO 3aBEPIIEHU A ITPOLECCA
34KYIIKM MCIIOJTHEHHEM JJIOIOBOpa. Kak HaiTn
MIOHUMAHUE U OOECTIEYNUTD
B3AUMOJEUCTBUE MEXKY

MHHOBAITMOHHBIMU PEHICHUSIMH [TO/ICTHUIINCh «3KCI'IOLI,€HTp» npu KPYITHBIMU KOMITAHUSIMU
BEJIYIIHE CIIEITUAIUCTBI HEPTEra30BbIX noaaepixke SO_Clety of U MAJIBIMU U CPDETHUMU
KOMITaHU. KaK OTMETHIIN YYdCTHUKH CECCUU, Petroleum Eng Ineers NPEATIPUATUSIMEA, PACCKA3AT
JI7ISI BOCIIOJTHEHHST PECYPCOB HEOHXOANMO (SPE) opraHm3oBarl pykoBoauTens PoHa
BBOJIMTbH B Pa3pA0OTKY BCE HOJIEE T€OJTOTUUECKU TeXHl/ILIeCKy}O Pa3BUTUSA KOHKYPECHIIUH
CJIOJKHBIC MECTOPOXK/ICHUSI, COBPEMCHHYIO ceccunto SPE «TPIN - EBrenusi CyJITAHOB,
pa3paboTKy KOTOPBIX HEBO3MOKHO MPEACTABUTE  MHOIFOCTaAM MHbIN nyTb B 3TOT K€ ICHD IIPOILIN
0€3 TEXHOJIOTU TH/IPABINYECKOTIO PA3PbIBA B 6y aylee». ceccuu «IIpo3payHOCTD U

mtacta (I'PIT). C poKIafaMy BBICTYIIHIINA
Biaagumup Acracdses (Halliburton),

Anekcer Kyapamos (benHUITHeDTD),
Muxaunia Camoriaos («PH-LISITuTP»),
MNPEACTABUTENH JPYIUX HEPTETA30BbIX KOMIIAHUI.
V4YaCTHUKH KOMIUIEKCHO OOCYAWUIIN BOIIPOCHI KAK
TUPABINYECKOTO PA3PBIBA IIJIACTA, TAK U CMEXHBIX
061aCTEN MPOU3BOACTBEHHOIM IEATENIBHOCTU U
HCCIEJOBAHUM.

B nepBbIft 1eHb PAOOTHI BBICTABKH
pOPECCUOHAIBI OTPACTIN COOPATUCH HA
TEMATUYECKHE CECCUU «TEXHOIOIMH JIA3EPHOIO
BOCCTAHOBJIEHH U3HOIIEHHBIX JIETAJIEN
UMIIOPTHOT'O O60PYAOBAHUS HEPTETA30BOI'O
CEKTOPA», <AKKYMYJIATOPHBIE 6ATAPEN IMTPOU3BOJCTBA
«HOBAK» B HE(pTEra30B0M IIPOMBIIIIJIEHHOCTH»,
MPOBEJEHHBIE «DKCIIOLEHTPOM> IIPH MOAAEPKKE
OO0 «PemaH-Cepsuc», 'K «CuCTEMOTEXHUKA,

Bo BTOpOM IeHDb B paMKaX J€JIOBOM IIPOr'PAMMBI
BBICTABKH COCTOAIACH CECCUSA «YIACTHE MAJIOTO
U CPEAHErO OU3HECA B LICTIOYKE CHAOKEHU S
HedTerazar, OpraHU30BaAHHAS «DKCIIOLIEHTPOM»>
npu noguepxke OO0 «KOHCAITUHIOBASI KOMITAHUS
«KaBukc». MosepatTopoM MEPOIIPUATHA BBICTYITNII
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JIOCTYITHOCTB IIPOLIEAYP
34KYIOK B chepe
Hedrerasa — ot [TonoxkeHus 10 223-O3», Ha
KOTOPBIX BLICTYIIMIN EKaTeprHa MapTBIHIOK,
npeacrasutenb PAC Poccuy, EBrenni CyJITaHOB,
pyxoBoguTens POH/A PA3BUTHS KOHKYPEHIINH,
Anjaper Kprokos, JupekTop KOHCaITHHIOBOI
KoMIaHuu «KaBukc». COCTOANINUCH JUCKYCCUU HA
TEMBI «CO3JJaHUE TOTOBOI NH(PPACTPYKTYPHI AJIs
pa3BUTHA NPOU3BOJCTB B HE(PTEra30BOM cpepe.
OmnblT CBEPAIOBCKON 061aCTH», «II€pCIEKTHBBI
HPUMEHEHUS PACTBOPHUMBIX CILIABOB IIPU
CTPOUTEJIBCTBE HEPTAHBIX U I'A30BbIX CKBAXKHH»,
«THHOBAIIMOHHBIE U AJIbTEPHATHUBHBIC 3AI[UTHBIC
HOKPBITHUSA 11 HE(PTETA30BOH OTPACIIN.
Ba)XHBIM COOBITHEM CTAJI KPYIJIBIH CTOJI
«COBpEMEHHEBIE METOABI HCCJIEJOBAHU A
CKBA’KHH H IUIACTOB JJ1 IOBBINICHHU A
a¢ddexTuBHOCTH Ppa3padboTKu HeTEra30BhIX
MECTOPOKIECHHH», OPIraHNU30BAHHBIN
«DKCIOLIEHTPOM» IpU noaaepxke Kiyoa
UCCJIEOBATENEN CKBAXKUH U MOCKOBCKOTO
UHCTUTYTA HEPTETA30BOIO OU3HECA. YUACTHUKU
MJIEHAPHOTI'O 3ACEAAHUS OOCYIUIIN BOIIPOCHI



COBPEMEHHOI'O COCTOSTHHUSA UCCIETOBAHUH
CKBa>KHH U IIACTOB B Poccun. B pa6oTe Kpyrioro
CTOJIA IPUHAIN y4acTue npegcrasurenn OO0
«aznpomuedTs HT1> Muxania KpeMeHenKHH,
OO0O «bamuedTh-IleTpoTeCT> BAadecaas
PepoposB, HNH cucremHbIX HccaenoBannil PAH
Ceprext BoJABIINH U JPYTUE BEAYIINE SKCIIEPTHI
OTPACH B OOIACTH KOMILIEKCHOT'O UCCIEAOBAHU S
CKBAKMH.

Ha koHdepennuu «B3anmMoericTBUE HAyKY,
06pa30BaHUS U OM3HECA B OOIACTU HEPTHU U I'a3a»
NPEACTABUTENIN HAYYHBIX U IPOU3BOJICTBEHHBIX
OPraHU3aLUN IIOAEIUINCD OIIBITOM PEATTUZALUU
OPOrpaMMm NPpOPECCUOHAIBHOTO PA3BUTHUSA U
IIPUBJICYEHUS KAJAPOB C y4ETOM YCTONYHUBOI'O
pa3BUTHA HEPTETA30BOU
oTpaciau. Meponpusarue
OPraHN30BAJI «DKCIIOLEHTD>
pU oA AEePKKe Poccumckoro
HALMOHAJIbHOI'O KOMUTETA
MupoBOro HE(PTAHOTO COBETA
(PHK MHC), PI'Y He(pTH M Ta3a
nMeHu .M. I'yOKuHa.

Mopepartop
KOH(pepennuu I'puropu
KpuBeseB OTMETHIL, UTO
B3aMMOJEUCTBUE MEXKY
Hay4HOI1 06J1aCThIO,
00pPa30BATENBHOI YACTBIO 1 OU3HECOM B
HEPTETa3€ UT'PAET BAKHYIO POJIb. YUACTHUKUA
O6CYIHUIIM HABBIKU U KOMIIETEHIIMHU MOJIOJIBIX
CHENUAIUCTOB IIPU SHEPTOIEPEXOE, BAXKHOCTD
paHHe TPOMOPUEHTALIMH B PAMKAX PEATU3ALUN
00pPa30BATENBHOI CTpaTEruu. O KJIIOYEBBIX
ACTIEKTAX MOATOTOBKH MOJIOJBIX CIIELIUATIUCTOB
B O0J1ACTHU BOJOPOAHON SHEPIETUKH PACCKA3AJIA
HAy4YHBIN COTPYAHUK MHCTUTYTA IPOOIEM HePTHU
u rasa Poccuncko akagemuu HayK ExucaBera
CadraposBa. HauaibHUK OT/IEIA MOJIOICKHOL
nonutuku OO0 «PH-IOranckuedreras» Apryp
PDacxXyTIHHOB COOOLINII, YTO HEOOXOIUMO
OKA43BIBATDb BJIMAHHE HA MO PACTAIOIIEE IIOKOJIIEHHE,
JEJINTBCA 3HAHUAMHU U OIBITOM, HAPAOOTKAMU U
KeHcaMu, 4TOOBI CTYICHTHI ObJIIN 3AUHTEPECOBAHBI
B JaJIBHEHUIIEM TPYJIOYCTPOHCTBE HA HE(PTEra30B0M
npegnpusTuy. ONbITOM PEATIUZALNU MOJIOJEKHBIX
IIPOEKTOB 1 B3aUMOJCHCTBUSA C MOJIOJEXKbIO
IO/IC/IUJICS HAYAJIBHUK YIIPABJIEHUS 110 IIPOECKTHOMU
JESATEIBHOCTH, . O. HAYAJIbHHUKA YIIPABJICHU
crpareruu I'pynnel KoMnanui «PuMepa» ArbpoepT
Caaumrapaes. [Ipejcegaress COBETA MOJIOABIX
yueHbIX PT'Y nedru urasa (HY) nmenu
W.M. T'y6kmna FOpu¥i yOHMHOB I1PE/ICTABUI
['yOKMHCKHUH YHUBEPCUTET KAK KY3HHUITY KaJIPOB U
UCCIEOBATENIbCKUH IIOJIUI'OH JUUISI HEPTETra30BOHU
OTPACIIH.

Y4aCTHHUKU TEMATHYIE€CKOH CECCHH

pa3paboTku
HedTerasoBbIX

Ba)kHbIM cOObITEM
CTan Kpyrnbiv CTON
«CoBpeMeHHble MeToAbl
ncanefoBaHUAa CKBaXXMH U pynkiponnposanms pocCHiCKoi
NJacToB AN15 NOBbILIEHUS
3 PeKTUBHOCTU

MeCTOPOXAEHNINY.

«AJIIOMHHHEBBIEC PENICH U 1151 He(DTEera3oBom
NIPOMBINLJIEHHOCTH H BOJOPOJHOM
SHEPIeTHKH», OPT'AaHN30BAHHON «DKCIOLIEHTPOM»>
IIpU NOJJIepskKe Accortnanui «O6'beJTUHEHNE
IIPOM3BO/IUTENEH, IOCTABITUKOB U NOTPEOUTENEH
AIIOMHUHUS», TPEIJIOKUIIU HMIUPOKUH ACCOPTUMEHT
MIPOAYKIIUH /11 HE(PTETA30BOM OTPACIH.

Ha Hay9HO-IpaKTHYIECKOH KOH(PepeHITHuH
«DHeproa@ddexTuBHEIE pENICHHU A I
CHHKEHM A YIVIEPOJHOTO CIE€AA» IPOBEACHHON
«DKCIOLIEHTPOM» IIPU MOAAEPKKE ACCOITUAITIN
«PHK MHC», paccMaTpUBaIUCh BOIIPOCHI
3HEProa(PEKTUBHOCTU U SHEPTOCOEPEKEHUS HE
TOJIBKO C TOYKHU 3PEHUS IKOJIOIUH. IO MHEHUIO
BBICTYIABIINX, B YCJIOBUAX 6ECIIPELEACHTHBIX
BHENTHUX CAHKIIUH pa3paboTKa
U BHEJJPEHUE OTEYECTBEHHBIX
3HEPro3(PPEKTUBHBIX TEXHUYECKNX
PEMIEHU ABISAETCS CETOIHS
BAXKHENUIIEH IIPEANOCHIIKON YCIIENTHOI'O

HedTEra3zoBoi OTPAC/IN.

HauvoHanbHbIN
HechTerasoBbii hopym

OJIHUM U3 KJIIOYEBBIX MEPOIIPUATUN
JIEJIOBOU MPOTI'PAMMBI BEICTABKU
«Hedreraz-2022» cran HamuoHaIbHBIHA
HedTera3zoBrIil popyMm.

IIpoBeeHue BEICTaBKU «Hedreras» u
HanunoHanpHOTO HE(PTEra30BOro popyma Ha
€IMHOM IJIOMA/IKE TO3BOJINUJIO OJTHOBPEMEHHO
OOCYIUTBD KJIIOUEBBIC TEMbI OTPACIU: ITI06AIbHAS
TpaHCcHOpMAITUSI SKOHOMUKU U SHEPTETHUKH,
HOBBIIIEHUE 3(PPEKTUBHOCTU PAOOTEI
TPaJUIIMOHHBIX OTpaciei TOK Ha (pOoHE HOBBIX
TEXHOJOTUYECKUX BbI3OBOB.

TeMol JIEeHAPHOTO 3aceJaHu A HarlMoHaJIbHOTO
He@PTEra3zoBoro GopyMa CTana «)KOHOMHKA,
TE€XHOJIOTHH B HOBBIE BbI30BBI TOK: B3111 13
Poccuu Ha Tpancdopmanuio HepTEerazoBeIx
PBIHKOB». OTKPbIBASI (POPYM, C IPUBETCTBEHHBIM
CJIOBOM K YYACTHUKAM OOPATHUJICS COBETHUK
IIpesngenTa PO, ciennuanbHbIN NPEACTABUTEND
[Ipe3ujieHTa IO BOIIPOCaM KJInMara Pyciaan
dpensrepuen. OH 3a4BUJ, 4TO Poccuiickas
deepanns IBIsETCS IIOCIEA0BATEIbHBIM
roCyIapCTBOM, KOTOpPOE 6epeT Ha cebst
KJIMMATUYECKUE OOSI3aTENbCTBA U TPAAUITMOHHO
MX BBIIIOJHAET. B CJIOKMBIIENCA CUTYAIIUH
OBLJIO OBl HEOIIPABAAHHO OTKA3bIBATHCS OT HUX.
CHMKep HAIIOMHUJL, YTO Psifi FTOCYapPCTB I'OTOBBI
COTPYAHNYATDH C PO O KIMMATUYECKUM BOIIPOCAM,
U IOAYEPKHYJL, UYTO OU3HEC YKE CEIOJHS MOXKET
BHECTH CBOM BKJI4/ B JAHHBIA BOIIPOC, YBEINYNBAA
MHBECTUIUU B KIMMATHYECKHUE IPOCKTHI, PACIIUPSIS
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KJIMMATUYECKYIO IIOBECTKY B CTPATEIUAX PA3BUTHA,
onpezesnss HallPaBJICHU JeKAapOOHNU3AIINH,
MOBBIIIAS SHEPTO3(PPEKTUBHOCTD.

3aMeCcTUTEe]Ib MUHUCTPA S3HEPTEeTUKU Poccun
ITaBex COPOKHH, 'OBOPS O HOBBIX BbI30BAX
JUL OTPAC/IH, IIOAYEPKHYIL, YTO MUH3HEPIO
OTKPBITO K IUCKYCCUAM U CIOCOOCTBYET PEIICHUIO
BO3HUKAIOIINX BOIIPOCOB. [IpUHATBIE MEPEIL,
WHBECTUITMOHHBIE PENIEHU A, HODMATUBHAA
JEATENIBHOCTD TIOJIKHBI ATAIITHPOBATHCA U UCXOJUTh
U3 TOI'O, YTO IIOMOI'd€T MUHHUCTEPCTBY U KOMIIAHUAM
CYIIECTBOBATb HA MUPOBOM PBIHKE U OBITh
BOCTPEOOBAHHBIMU.

Ha ceccuu BuICTYNIMII IIpeacenaresis Komurera
TF'ocypapcTBeHHOM [JyMBI ITO 9HEPIETHUKE, IIPE3UJECHT
Poccurickoro rasosoro ob6mectsa IlaBesx
3aBaapHBIH. OH OTMETUJL, YTO JJIsI HOAJCPKKHA
YCTOMYUBOTO pa3BuTHA TOK B HBIHENTHEN CUTYALIUH
HEOOXOUMBI MEPBI HAJIOTOBOU HNOAIEPKKH,
CTUMYJIMPOBAHNE UMIIOPTO3AMEIEHUA U CHUKEHUE
AAMMHUCTPATHBHOU HATPY3KH HA OTPACIIb.

V4YaCTHUKU JUCKYCCUU OOCYAWUIN ITIABHBIA
BOIIPOC: KAK OTPACJIN JKUTD U PA3BUBATHCSA B
YCJIOBHAX HOBBIX CAHKIIMH. KaK CYMTAET TOMOITHUK
pykoBoguTtens AaMmunucTpanuu Ipesugenra
P® Axnaronuit AHOBCKHMH, CAHKIIUY TOKA3aJIH,
4TO HALIEH CTPAHE HAJ0 BIUIOTHYIO 3aHATbCAH
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UMIIOPTO3aMENMEHUEM OOOPYAOBAHM A, TEXHOJIOT U
U PA3BUTUEM HH(PPACTPYKTYPBHL

ITo ci10BaM 3aMeCcTUTEII MUHUCTPA
NPOMBIIIJIEHHOCTHU U TOProsny PO Muxaniaa
HBaHOBAa, B 06JIACTU UMIIOPTO3AMENIECHU HE
TOJBKO CTABHJIMCh 33JJA4H, HO U BBIIIOJTHSAJIHNCD.
B Poccuu 105151 0OT€4ECTBEHHOIO O60PYIOBAHUA
JUIs He(PTEra3zoBoro cekropa ¢ 2014 roga BeIpocia
110 60%. Kommanuu ocsouau 6osee 140 BU0B
IIPOMBIIIJIECHHOT'O O60PYAOBAHUS, 6OJIbIIIE
MOJIOBUHBI M3 HUX CO3/IAHBI IIPH MOAAEPKKE
Munnpomropra. OH TAKKe O3By4UJI OCHOBHbBIE
MPUOPUTETHI MUHHUCTEPCTBA HA CETONHAIIHUN JIEHD.

IMpencenarens Cosera Coro3a
HePTEra30IPOMBIIIUIEHHUKOB Poccnn
KOpuri MadpaHuk yoexK/cH, 4TO TPEGYETCs
MOAJEPKKA CO CTOPOHBI TOCYAapcTBa. HOo 1 camu
He(dTEJOOBIBAIOIINE KOMITAHUU HE TIOJIKHBI
OCTABATBHCA B CTOPOHE. DTOT KPU3UC — ITOBOJ] HE
COKPAIlATh, d HAPAIMUBATD KAIIUTAJILHBIE BJIOKEHU.
OH TAaKK€ CYUTAET, YTO CYIIECTBYET €EIIIE OJHA
3a/1a44 Ha KPATKOCPOYHYIO IIEPCIIEKTUBY — ITOUCK
HOBBIX PBIHKOB COBITA JIJIS1 POCCUHCKOM HEPTU. B
3TUX YCIOBUAX I'OCYAAPCTBO JOKHO BKJIIOYUTD
PEXUM PYYHOI'O YIIPABJIEHU S, UHAYE POCCUIICKHE
KOMIIAHUH, KOHKYPHUPYA APYT C JPYIroM, ele 60bIIe
IIOHU3SAT LICHBI HA HEPTBD.



Vrpasnsaomui supektop VYGON Consulting
I'puropuii BBITOH CYUTAET, YTO B HOBBIX
YCIOBUAX HYKHO CTPEMUTBCS HPEXKIE BCEI'O K
TUOKOCTU HOCTABOK. [IPUMEHUTEIIBHO K a3y 3TO
O3HAY4€ET OTKA3 OT TPYOONPOBOJHBIX ITOCTABOK.
Hazo mocTponuTh KIACTEPHI IO MPOU3BOJCTBY
CHMKEHHOTI'O ITpupogHoro rasa (CIII).

B ceccuu «ESG-Tpanchopmanus.

Pa3paboTKOM TEXHONOTrUH J06b19u TPH30B.

B pamkax ¢opyma npoIiia TeMaTHIeCcKast
xoHdepenua <TexHoxorndeckoe u nudposoe
JHUJIEPCTBO: OT HMIIOPTO3aAMEIIEHH A K
HMIIOPTOOIEPEKEHHI0». OCOOYIO AKTYAIBHOCTD
IIPHOGPETAET 33/1a49a [IEPEXOZA HA POCCHUICKOE
WHXXEHEPHOE IPOrPAMMHOEC
obecnegenue. JUPEKTOp

Ilepesarpy3ka: HOBBIM B3IVIAL U
BO3MOXXHOCTH JJ151 OU3HECA» IPUHSLI
y4aCTHUE 3aMECTUTE/Ib MUHUCTPA
sHepreruku PO IIaBesx COpoOKHH. FIMEHHO
ceryac Hy»KHO JyMaTh O OyAyIIEM U
CO3/1aBaTh PYHAAMEHT, HA OCHOBE KOTOPOTO
SHEPIreTHUKA OYAET PA3BUBATHCS CAEAYIOMIE
10-20 net. OH OTMETUIL, YTO MUPOBAS
SHEPreTHUKA BCE PABHO OyJIET MEHATBCH, HO
Poccust ocTaHeTcsa KII04EBbIM UTPOKOM Ha
MHUPOBOM 9HEPIOPBIHKE.

ITo mHenuro naprHepa EY, pykosogurens
OTZEJIA 11O IPEAOCTABJIEHUIO YCIYT B
0071aCTH YCTOMYUBOI'O PA3BUTHS ApTEMA
JIapuHa, ry1aBHad 3271444 111 OU3HECA
— COXPAaHUTD PAOOUYHUE MECTA, TTOITOMY
BHUMaHUeE K ESG-niosecTke (environmental

[NpoBepeHue

BbiCTaBkU «HedTeras»

1 HaunoHansHoro
HedTerasoBoro

¢popyma Ha eaAnHON
nnowagke no3sonunno
OAHOBPEMEHHO 00cyanTb
KJItoYeBble TeMbI
oTpacnu: rnobanbHas
TpaHchopmMauus
3KOHOMWKU U
3HepreTmMKu, NOBbIWEHME
3PeKkTUBHOCTU

paboTbl TPaAMUMOHHbIX
oTpacneun TIK Ha ¢oHe
HOBbIX TEXHONMOIMMYeCKnx
BbI3OBOB.

10 MATEMATUYECKOMY
MOJETUPOBAHUIO
rockopnopanuu «Pocarom»
Amurpun ®PoMHUIEB
OTMETHJL, 4TO «Pocarom»
NpeaaraeT CErogHs
He(TEra30BOM OTPACIN
UMIIOPTOHE3ABUCUMOE

T1O. Cerogus 6oiee

70% UCTIONL3yEMBIX B
POCCUNCKON SKOHOMUKE
IPOTrPAMMHBIX IPOAYKTOB
ABJISIIOTCS 3APYOECKHBIMHU.
IlepcrieKTUBHBIM
HAIIPABJIEHUEM
coTpyaHu4ecTBa «Pocaroma»
C HE(PTETra30BBIMU
KOMIIAHUSIMH SIBJIAETCS

— 9KOJIOI'Us, SOcCial — coaibHOE PA3BUTHE,
gOovernance — KOPIOpaTUBHOE YIIPABJICHUE)
HE JJOJIKHO CHHUKATBCH.

B muckyccrnn 0 nepCreKTUBAX PA3BUTHA I'A30BOU
oTpacau B Poccuu NpUHAI y4acTUE IPEACENATEND
pelakioHHOoro cosera «HedrerazoBor
Beprukann» Kupuiaa MoJaoamoB, OTMETUB, YTO
MJIAHUPOBAHUE JJEATETBHOCTH I'd30BOI OTPACIIN
JOJIKHO CTPOUTBCA IO CKBO3HOMY IPUHIIUITY: OT
HEJP — 10 KOHEYHOT'O IIPOAYKTA, KOTOPBIA MOXKET
OBITh IpOU3BEAEH B Poccuu.

Ha ceccuu «Carbon Free Zone 1 yIIepOIHbBIN
MEHEJKMEHT: PETYIUPOBAHUE, METOABI U
TEXHOJIOTUN» AJIEKCEH
Kuxapes, TUPEKTOP
Acconany pa3BuTusa

Y4yacTHUKMU

COBMECTHOE PAa3BUTHE
TEXHOJIOTUU CO3AAHUS TUPPOBBIX IBOUHUKOB.
Ha ceccuu «Pobotusanusa TOK: KOHIIEIITH
Pa3BUTHSA, METAKOMIIETEHIIUY U JIUJIEPHI
OyZyIIEro» CIIUKEPBI TOBOPUIN O POOOTHU3AIUY,
OyayieM HePTEra3oBoOM OTPACIN U OOCYIHUIN
MEPBI NOAJEPAKKU, HEOOXOUMBIE /17151 BHEADEHU A
WHHOBALUU. B 1MCKYCCUU IPUHSAIN y4aCTHE
OPEACTABUTENH BIACTH, By30B U KPYITHOI'O GU3HECA.
B pamkax (popyMa IPOILIA €M OHA
KoH(pepeHnnus «<H2 energy: 3KOHOMHKA POCTA U
HOBBIE TEXHOJIOTHH>. [TTABHON TEMOU OOCYKIECHUS
crana «BogopopHas sHepreTuka Poccumn:
TPAEKTOPUA PA3BUTUSA U KJIIOUEBBIE TOUKH
POCTA B YCJIOBUAX IIEPEMEH>.
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AMCKyccnm obcyamnnm
rMaBHbIN BOMPOC:
KaK OTpac/iv XnTb

N pa3BMBaTbCS B
yCNOBUSAX HOBbIX

BO300OHOBJISIEMOU SHEPIE€TUKHU
(APBD), 0603Ha4YMJI BAXKHYIO LI
Pa3BUTUA HU3KOYITIEPOAHOMN
SKOHOMHKH IIPOOGIIEMY: B
Poccuu moyTu OTCYyTCTBYET

MHOTOILTAaHOBAS JICJIOBASI ITPOrPAMMA
BBICTAaBKU «Hedreras-2022» u
HanuoHanpHOro HepTerazoBoro popyma
IIO3BOJINJIA CIICITUAJIMCTAM OOMEHSITHCS
OINbITOM, BHAHUAMH, TYIIIUMU IIPAKTUKAMH,

CaHKLUUW.

IOITYJIAPU3ALINS 3TOU TEMBI
JUISL BOCIIUTAHUS Oy yLIETrO
IOKOJIEHUs. B 3TOM cpepe HEOOXOAUMBI CUCTEMHBIE
peteHys. Poccust He MMeET IIpaBa OCTAThCs Ha
O060YMHE SHEPTONEPEXOAA U AKOJIOI'MYECKON
MOJIEPHU3AIINU.

Ha ceccum «T'pyIHOU3BJIEKAEMBIE 3ATTACDL:
9KOHOMHYECKAS [IOJTUTHUKA U TEXHOJIOI'MUECKAS
3P PEKTUBHOCTb OTEYECTBEHHBIX PEIICHUI»
npe3ugeHT Co3a HEPTEra30IPOMBIIIICHHUKOB
Tenaau¥ HHIMaab IIPEJIOKNUIL CEPBE3HO 3AHATHCS

O6CYIUTD HOBBIE BBI3OBHI B YCJIIOBUSAX
CAHKLMU. A BeAyLIHE IPEATIPUATHA
HEPTETra30BON OTPACIN IPOAEMOHCTPUPOBAIN
HOBEMIINE TEXHOJIOTUU U OOOPYAOBAHHUE IIMPOKOM
AyIUTOPUH IIOCETUTEJIEN, U3YUUJIN IIPELJIOKEHUA
KOHKYPEHTOB, HAIIIJIM HOBBIX 3a4KA3YUKOB U
pacmupUIIA reorpaduio MOCTaBOK IPOU3BOIUMOI
IPOAYKIIAH.
B ciepgyromem rogy 22-a MexaynapoaHas
BBICTaBKA «Hedrerasz-2023» npouger ¢ 24 no
27 anpens 2023 roaa B LIBK «DkcnoneHTp».
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ROHDEPEHIINMHN 11 BbICTABKH

B PI'Y nedpru uraza (HUY) umenu
WM. Ty6xuHa 30 utons 2021 roga COCTOSIACH
IX Mexaynapognas (XVII Bcepoccuiickas)
HAYYHO-TIPAKTUYECKASI KOH(PEPEHI U
«HedTenpoMbICIOBAs XUMUI», CTABIIAA
YoKE TPAJULIMOHHOI BCTPEUd, KOTOPAs
€XKETOJJHO COOUPAET MIPUBEPKEHIIEB
IIPOMBICIOBOM XUMUU. [IpUHAB BO BHUMAHUE
PHCKHU ITAHAEMHUHHBIX Ol DAHUYECHUH,
OPraHU3aTOPBI KOH(PEPEHIINH B TPETUI pa3
NOAPSAJ] IPUHSAIN PEIIEHUE O IPOBEAECHNY BCTPEYHU B
OHJIAVH-PEXKUME.

MeponpuaTue NPOBOAUIOCH B PAMKAX PEATU3ALIUN
CO3/[JaHUSA U PA3BUTUS HAYYHOTO LIEHTPA MUPOBOT'O
YPOBHS «PalIMOHAIBHOE OCBOEHHUE 34ITACOB X KUJKNUX
YIVIEBOAOPOAOB INIAHETHI> 1O IPHOPHUTETY HAYIHO-
TEXHOJIOTMYECKOT'O PA3BUTUSA «DKOJIOTUYECKHU
YHUCTAsA PECYPCOCOEPETAIONAS SHEPTIETUKA,
3P PEKTUBHOE PETMOHAIBHOE UCIIOJIB30BAHUE HEJP U
OHMOPECYPCOB» IIPH NOAJIEPKKE MUHUCTEPCTBA HAYKH
U BBICHIET'O 06pa3oBaHus Poccurickon deiepaiiuu no
cormamenunio Ne 075-15-2022-300.

C IPUBETCTBEHHBIM CJIOBOM K YIaCTHHUKAM
KOH(PEPEHITUN OOPATHIICA 3ABEAYIOMINI KaeaPOHr
TEXHOJIOI'MU XMMHUYECKUX BEIIECTB IS HEPTAHOM
Y I'a30BOY MPOMBIIIIEHHOCTU PI'Y HedTH nrasa
(HNY) nmenn M.M. I'yOKHMHA JOKTOP XUMHUYIECKHUX
HayK, npodeccop M.A. CunuH. OH, B YaCTHOCTH,
CKa3aL: <l O4eHb pajJl B CEMHA/IIATBIN PA3 OTKPLITh
3Ty KOH(PEPEHIIHIO, KOTOPYIO MBI HA9aJIU IIPOBOJUTD
C CaMOT'O HA4Y4JI1a ABYXTBICAYHBIX I'OJOB. 5 XOTENn
OBl TOOIATONAPUTD TEX, KTO HAC HEU3MEHHO
noAAepxuBaJ cBOUM yuactuem: A.IL TennHa,

JLK. Antynuny, C.A. HIangbIMyXaMeoBa,

BJIL Amniyposa, B.H. JIymeHko. Borocs KOro-To ne
YIOMSAHYTB B 3TOM CITMCKe... KoH(pepeH1na CruioTnia
O4YE€Hb MHOT'O (pPAHATOB IIPOMBICJIOBOM XUMUM.
[ToueMy MBI JTIOOMM 3Ty HAYKY M BJOXHOBEHHO €10
3aHuUMaeMcs? IToToMy 4TO OHA Bceoobemionia. B
HAIIIEM YHUBEPCUTETE CEHYAC Pa3PaA0ATHIBACTCS
NPOPECCUOHANBHBIN CTAH/AAPT IO IIPOMBICJIOBOM
XHUMHH. MBI IOCTABUJIN BOIIPOC: KAKUMHU 3HAHUAMU
JIOJIKEH 061a4aTh TAKOM CIIEITUATHCT? BBISICHSIETCS,
YTO OH JIOJIKEH 3HATb U OPIAHUYECKYIO XUMMIO, U
HEOPIraHUYECKYIO, U (DU3NYECKYIO, U KOJUIOMIHYIO, 4
TAKXKE (PU3UKY TJIACTA, PA3PA6OTKY MECTOPOXKIECHUH,
YCTPOMCTBO CKBAXKUHBL, JIMTOJIOTUIO I MHOTO

BCETO elle. B nzease npoMbICIOBBIA XUMUK — 9TO
YHUBEPCAJIbHBIA COIJIAT, YHUKYM.
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Ha 3acTaBke HaIIEer KOH(MEPEHITUN OABUIICS
HOBBIH ToroTum: «<HIIM V>, MBI O4EHb 3TUM
TOPAUMCA 1 PAJibl, YTO KOJIJIEru 13 KazaHckoro
(TIpUBOJIKCKOIO) (PEAEPATIBHOI'O YHUBEPCHUTETA
U B IIEPBYIO OYEPEb IIPOPEKTOP I1O HAYKE,
JIOKTOP I'€0JIOTO-MUHEPAJIOTUYECKUX
HayK, npodeccop K. Hypranues cranu
SIIPOM Hay4YHOT'O IIEHTPA MUPOBOI'O YPOBHS
«PalIMOHAIBHOE OCBOECHUE 32I1ACOB JKHUJKUX
YIJIEBO/IOPO/IOB IJIAHETHI», B KOTOPBIH BOIILIN

TAKXe uccienosarenu u3 PI'Y nedpru urasa (HUY)

numeHu ML.M. I'y6krHa, CKOITKOBCKOT'O UHCTUTYTA

HAYKH U TEXHOJIOTUH, Y(PHMCKOT'O r'OCYZAPCTBEHHOI'O

HEPTAHOIO TEXHUUYECKOTO YHUBEPCUTETA. OTPATHO,

YTO OFHO M3 BAXKHENIINX HAIIPABJIECHUH PabOThHI

HIIMY — IpOMBICJIOBAsI XUMUSL.

51 xenalo ycriexos paboTe KOH(PEPEHITUH, 4 BCEM
YYACTHUKAM — IIOJIYYUTD YAOBOJIBCTBUE OT 3TOTO
MHTEJJIEKTYAJIbHOIO MapadoHa. JJOKIa/10B 6y1eT
OUYE€Hb MHOT'O, HO 3TO CBUZIETEIBCTBYET O TOM, UTO
MHTEPEC K IPOMBICJIOBOM XUMUH HEYKJIOHHO PACTET».

JIOKTOP TEXHUYECKUX HAYK, IpOdeccop Kapeapol
TEXHOJIOTMU XMMHUYECKUX BEIIECTB JIJIs1 HE(PTIHOM
Y Ta30BOH NIPOMBIIIEHHOCTU PT'Y Hed T 1 rasa
(HNY) mmenu .M. I'y6xkuHa, supextop HOLL
«[IpOMBICTIOBAsI XUMHUS» JLA. MarajioBa Takxe
HOIPUBETCTBOBAJIA YYACTHHUKOB KOH(DEPEHIUL.
«OueHB NPUATHO, YTO B 3TOT Pa3 B IPOrPAMME TAK
MHOT'O JJOKJIaJJ0B. HO B TO k€ BpEMS BOJTHUTEIBHO,
MOTOMY YTO HAM HE YJAJIOCh BKIIIOYHUTD B HEE BCEX
MHOXKEJIABUINX NPUHATD YIACTUE. 3AIBOK ITOCTYIIUIIO
6onee 40, HO BKJIIIOYUTD B IPOTrPAMMY MBI CMOIJIN
TOJIBKO 27 JOKJIAJIOB, IOCKOJIBKY KOH(DEPEHIIUA
OPOXOAUT B OUH JIEHb. BO3MOXHO, CTOUT ITOAYMATh
O TOM, YTOOBI PACHIUPHUTS BDEMEHHBIE I'PAHUIIBI
KOH(pEPEHIIUN. AOCOJIIOTHO BCE TE3UCHI JJOKIATIOB
OyAyT OIyOIHMKOBAHBI B COOPHUKE, KOTOPBIN BBIHJIET B
3NEKTPOHHOM BHJIE», — CKa3ana JI.A. Marajosa.

IIpobemaTrnka KOH(pEPEHIINU ObliIa
C(POKYCHPOBAHA HA CJIEAYIOINX TEMAX:

* peareHThl i1 Oy PEHUS, 3aKAHUYUBAHUS U PEMOHTA
CKBAXXUH;

* PEAreHThl U TEXHOJIOTUH UX IPUMEHEHUS B
IIPOLIECCAX MOBBIMIEHUSA HE(PTEOTAAYHN IITIACTOB,
WHTEHCU(PUKALINU JOOBIYH HEDTY;

* IPUMEHEHHUE XUMUYECKUX PEATEHTOB IIPH
TPaHCIIOPTE HEPTU U HEPTENPOAYKTOB;

¢ pa3paboOTKa U IPUMEHEHUE COBPEMEHHBIX
3AMUTHBIX MATEPHAJIOB, OAKTEPUIINJIOB U



WHTUOHUTOPOB KOPPO3UH,
COJIEOTVIOKEHUS U
1apapUHOOTIOKEHUS IPU
JIOOBIYE U TPAHCIIOPTE HE(PTHU U
rasa;

* IPUMEHEHUE
BOJIOPACTBOPUMBIX
MOJIMMEPHBIX MATEPUATIOB
B IPOLIECCAX IKCILTYyATALIUH
HePTAHBIX MECTOPOXK/ICHULT,

* IOBEPXHOCTHO-AKTHUBHBIC
BENIECTBA B HEPTIHOU U
ra30BOU IPOMBIIIEHHOCTY;

* (PU3UKO-XUMHUUIECKHE
UCCIEAOBAHUS HE(PTEN U
PEATEHTOB, MPUMEHSEMBIX JJI
JIOOBIYM U TPAHCIIOPTA HEPTU
U Ta33;

* 3KOJIOTUYECKUE ACTIEKTHI
IIPOU3BOACTBA U IPUMEHEHUSA
XUMHUYECKUX PEATEHTOB

Meponpusatue
NPOBOANNOCH B paMKaX
peanu3aunm co3gaHus
M pa3BUTUSA HAYHYHOIo
LEeHTPa MUPOBOIro
ypoBHS «PaunoHanbHoe
OCBOEHMe 3arnacoB
XNOKNX YrneBoaoposoB
nnaHeTbI» Mo
NPUOPUTETY Hay4YHO-
TeXHONOrM4yeckoro
pa3BuUTUSA
«IKOJTIOrmyecKun Ymucras
pecypcocbeperatoLuas
3HepreTmka,

3 dekTMBHOE
pernoHanbHoe
NCroNb30BaHUE Heap

N bnopecypcoB».

IIPU 3ACOPEHUHU CYIb(paTOM 6apus» — C
TAKHM JIOKJIA/IOM BBICTYIIHJI MHKEHED
TOMCKOT'O NOIMTEXHUYECKOT'O
ynusepcurera A B. Ilecrepes.

PyKOBOJUTEID CTYKOBI 10 HAYYHO-
HCCIIENOBATENBCKON PAOOTE U
MHHOBAITUOHHOM! JIEATEIBHOCTHA
OO0 «DJIDK» A.B. JlecHUCOBa
OXaPAKTEPU30BAJIA KOMIIJIEKCHOE
pemenue npobaeMbl KOPPO3UU U
OHMOKOPPO3UU HEPTENPOMBICIOBOTIO
obopynosanus peareHTaMu OO0 «DJIDK».

Crapimmi HAyYHBIA COTPYJHUK
HHucTUTyTa IPpO6JIEM HEPTH U I'a32
Poccurickoii akagemun HayK B.H. Kypbakos
pacckazan 06 U3BMEPEHNUH KPUTHUUIECKOM
KOHIIEHTPALIUHU MULIE/JIOOOPA30BAHUA
ONTHYECKUM METOJIOM.

CeKpeThl TEXHOJIOTUH INIYHIEHUA
CKBA’KMH B YCIIOBHAX MHOKECTBEHHBIX
OCJIOKHEHUH PACKPBLI OKCIIEPT

B HE(PTAHOU U I'a30BOM

IIPOMBIIIJIEHHOCTH;

* NH(MOPMALTUOHHOE OOECTIEYEHUE U MAPKETHHT

B OOJIACTH MPOU3BOACTBA U IPUMEHEHUA

XUMHWYECKUX PEATEHTOB IS HEPTAHOI U I'a30BOH

IIPOMBIIIIEHHOCTH.

B MeponpusiTUH IPUHSIIN yuacTue 116 4enosex,
NPEACTABIABIINX 18 yUeOHBIX 34BC/ICHUN U
28 OOBIBAIONIUX U CEPBUCHBIX KOMIIAHUH.

IIporpaMma BK/Iro4aaa 27 4OKIa10B, O3BY4EHHBIX
K4K MACTUTBIMH YYEHBIMH, TAK X MOJIOJBIMA
WCCJIEJOBATENAMHU U3 BEAYIIINX HE(PTETA30BBIX
BY30B, 4aK4JIEMUYECKNUX MHCTUTYTOB, HAY4HBIX
LEHTPOB, UCCIEJOBATENBCKUX CTPYKTYP HEPTAHBIX U
CEPBUCHBIX KOMITAHUM.

ITepBbIM OBLI O3BY4Y€EH JOKIA]] «OCOOECHHOCTH
PEOIOIUH BOJOU3OIAIMOHHBIX COCTABOB HA
OCHOBE NOJIMMEPANUCTIEPCHBIX OPTraHOI'MOPHUIHBIX
KOMITO3ULIU» IIpodeccopa Kadeapsl «Pazpaborka
U 3KCILIyaTalUsl HEPTAHBIX U I'Aa30HEPTAHBIX
MECTOPOXKAEHUI> Y(PUMCKOTI'O IrOCYAAPCTBEHHOI'O
He(MTAHOIO TEXHUYECKOIo yHuBepcurera PH.
SIKyOOBa U JOLIEHTA TOU K€ Kadeapbl
JLE. JIeHYEHKOBOM.

O1nBITOM HpI/IMCHCHI/IH CHIMTBIX I'€JIEBBIX YACTHUILL B
YCJIOBHAIX BBICOKOY MUHEPAJIM3ALIUH /I TUKBUJAIIUU
34KOJIOHHBIX IIEPETOKOB U BBIPABHUBAHUSI IIPOMPUIIS
IIPUEMHUCTOCTH nToJennIcsa M.A. Bapgoiomees,
3aseayomui kagpegpo POMTY KazaHncKoro
(TIpUBOJIKCKOIO) (PEAEPATIBHOI'O YHUBEPCUTETA.

AP. XaTMy/InH, COTPYJHUK CEKTOPA CTUMYJIALIMU
ckBaxxuH OO0 «PH-bamHUITWHEPTH», paccKazan
O IIPOEKTUPOBAHNH KMCJIOTHOI'O BO3/ICHCTBU
JULSL BBICOKOTEMIIEPATYPHBIX I'A30BbIX [1JIACTOB
A4YMMOBCKOM CBUTHI.

«MopenupoBaHHue Ju3aiiHa 00paboTKHU
MPU3a60MHOM 30HBI IIJIACTA TEPPUTECHHOI'O
KOJIJIEKTOPA /11 BOCCTAHOBJICHUS [IPOHULIAEMOCTHU

OO0 «Ypumckurt HT1l» B.H. I'ycakos.
C nokiazoM «Mzyyenue xummusma
B3aUMO/ICHCTBHS IOPOJT, 6AKEHOBCKOM CBUTHI
C MHTEHCU(PULTUPYIOMUMHU COCTABAMH HA
YIVIEBOLOPOJHOU OCHOBE> BEICTYIIUIIA
0K, Baranosa, acnupant PI'V Hedptu nraza (HHY)
nmeHu ML.M. I'ybkuHa.

Begymuri cnenianuct OO0 JaznpoMHePTh
HTL» M.C. ITHUIMIIEHKO PACCMOTPENA BO3MOKHOCTH
IPUMEHEHUS AIbTEPHATUBHBIX KUJKOCTEN
IVIYIIEHWS U 3aKAHYUBAHUA /19 CKBAKWH C ABIT/I Ha
MECTOPOXKICHUIX 3a11agHoN CHOHpH.

O COBEPIIEHCTBOBAHUHN CUCTEM OHUOIIOJIMMEPHBIX
OYPOBBIX PACTBOPOB JIJIA YIyUYIIEHU KAYECTBA
MEPBUYHOI'O BCKPBITUS NPOJYKTUBHBIX IIJIACTOB
pacckaszan acnupaHT TOMCKOTO TOTUTEXHUUECKOTO
yHusepcurera A.C. 3aXapos.

Joknan «<AHaIU3 COCTaBa MPOH6 TEXHOJIOTMYECKUX
OTIIOXKEHN» 03By4umriIa A.B. KitazioBa, Begymme
UH)KeHeP-XUMHUK (punana OO0 JTYKOWII-
HNmxnaupuHr» JlepmHUITHHEDTH> BT. [TepMu.

O NpUMEHEHNH METOAA MOJIEKYJIAPHON JUHAMUKU
JUIS UCCIENOBAHUSA B3AUMOAECHCTBUA COCTABOB HA
OCHOBE X€JIATHBIX PEAr€HTOB C IIOBEPXHOCTBIO
nopoasl pacckazan T.H. FOnycoB, acnupaHT
PI'V medptn nrasa (HNY) umenu U.M. I'yOKuHa,

4 IPUMEHEHNE BOJHO-COJIEBOM AMYJIbCUH HA
OCHOBE YIJTIEBOAOPOLHOI'O AMYJIbI'ATOPA B KAYECTBE
3P HEKTUBHOIO METO/AA TOBBIICHUS HEPTEOTIAUHN
HA 3PEJIBIX MECTOPOXKAECHUAX OCBETHIIA

B.IO. CeipBauesa, reosnor OO0 «TarpaC-XumCepBuc».

BaustHye 106aBOK HAHOYACTHIL U CJIOUCTBIX
MAaTEPUAJIOB HA CBOHCTBA OYPOBBIX PACTBOPOB
H4 BOJJHOM OCHOBE OXAPAKTEPU3OBAJIU CTYACHTHI
CypryTCcKOro rocyapCTBEHHOI'O YHUBEPCHUTETA
®artraes Carisg Aat ornbl U E.B. [Ilapunosa.

C nok1210M «CHUCTEMA KOHTPOJISI KA4ECTBA
XUMUYECKUX PEAICHTOB, IPUMEHSIEMBIX B }
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ITAO «TatHe(dTb», HA COAECPKAHNE
OPraHHUYECKOTO XJI0Pa» BBICTYIINIA
OC. TaTpsIHUHA, 3AMECTUTEIb
3aBEYIOLIETO JIAOOPATOPHEN
TEXHOJIOI'MH NOAIOTOBKH HE(DPTU
HucturyTta «TatHUITHNHEDTH> ITAO
«TarnedTh» uMenu B/, [llammuHa.
TeXHOJIOTUIO YKPEIEHU

TexHU4eCcKoro yuusepcurera I'C. Kena.
Joxian «OnpejiesieHue napamMmeTpoB
sxxupxoctu I'PIT: koappunuenra
KOPKOOOPA30BAHUSA U KOIPDHUIITUEHTA
OTEPD IIPHU MI'HOBEHHOMN (DUJILTPALIUN
(ciypra)» npeacTasui M.B. IIMaKkoB, MHXKEHED
dunmrana OO0 JIYKOWMJI-UHKUHUPUHT»
dlepmHHNITHUHEDTL> BT [lepmu.

3asBOK
noctynuno bonee
40, HO BKNIOYUTDb
B NporpamMmmy Mol
CMOTINN TONbKO

27 poknapnos,
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CJIAGOKOHCOIUTUPOBAHHBIX MOCKOJbKY ITporpaMMHBIE CPEJICTBA AHATN3A U
KOJIJIEKTOpOB Cepbun KOH q)e peHuna IIPOTrHO3a MTOTOKOOTKJIOHSIONUX CUCTEM
KPEMHUHOPTaHUYECKMMHU COCTABAMU C ] POXOAMUT B OJUH  OXapaKTepPHU30BasI CHELHATUCT 1O
IIPOJTYBKOH 430TOM OXAPAKTEPU30BATN [€Hb. [IOJIMMEPHOMY 3aBOJJHEHUIO

HadanbHUK OoTAcaa HITK «CbM»
H.H. EUMOB 1 pyKOBOJUTEIIb
na6oparopun HTH-HUC A.A. KuibMaMaToB.

KoMIIJIEKCHBIT TOAXO/, K IIPOBEAEHUIO COJISTHO-
KHUCJIOTHOU OO6PA6OTKH [JIJIs1 PA3BEAOYHON CKBAKHUHBI
Ha menbde [Tedopckoro Mops npeacrasu MLA. Taunos,
TJIABHBIHM CHIEIUAJIUCT OTAE A TeXHOMorum PUP u
OII3C OO0 «PH-bamtHUITNHEDTDH>.

C IOK1a10M « DKCIIEPUMEHTAIBHOE ONIPEJIETICHUE
KUHETUYECKHUX XaPAKTEPUCTUK PEAKIINH ITPH
MOJETMPOBAHUHN KUCJTOTHBIX OOPAOOTOK IIJTACTA>
BoICcTynuI A.C. CITaCEHHUKOB, UHKEHED 1-11 KaTeropuu
OT/Ie 1A UCCIEeJOBAHUM XUMUdecKkux meTooB ITHIT Ha
kepue (r. Kyuryp) ¢pummana OO0 <JTYKOMII-
HNmxnaupunr» JlepmHUTITNHEDTH> BT. [TepMu.

O6 nccnefoBaHre OCHOBHBIX XAPAKTEPHUCTUK
KOJIBMATAITUOHHBIX MATEPHUAJIOB X COCTABOB
naboparopun OO0 «PH-BamtHUTIV HEDTH>
pacckasana U.b. JaBneToepanHa, CTApIIIi
crienuanuct OO0 «PH-BamtHUTIV HEDTH».

CeKpeTaMHU yIIPaBJIEHUsI PEOJIOIUEN BOJOHE(PTAHBIX
3MYJIbCUI Y€PE3 MPOTHO3UPOBAHUE €€ BAZKOCTH U
KPUTHUYECKOH OOBOJTHEHHOCTH IIOJEJINJICS IVIABHBIHN
CIIEUANINCT CEKTOPA XMMHU3ALINU ITPOU3BOICTBEHHBIX
npoueccoB AO «HK «Konganed1e» K.C. POT.

3aMeCTUTENb FT€HEPATBHOI'O IUPEKTOPA
OO0 HITIT «HedreCepBrucKoMiiekT» A.f. Vuaes
BBICTYTINWJI C JJOKJIAZIOM «YCOBEPIIEHCTBOBAHUE
COCTABOB HA OCHOBE OKCUXJIOPH/1A AJIIOMUHUSA C
LEJIBIO PACHIMPEHNS UX JUATTA30HA UCTIOJIb30BAHUA B
TEXHOJIOI'MAX IOBBIIIEHUA HE(PTEOTAAYHN IIJTACTOB».

KucoTHyIO HEPTEBBITECHAIONTYIO KOMIIO3UIUIO HA
OCHOBE TEXKOMIIOHEHTHOH CUCTEMBI 'OP «IMM1jeprH —
OOpHAsI KUCJIOTA — KapO6aMU/l» OXAPAKTEPU30BAJI
M.P. lllonuaoa0B, BeAyLuii nxxenep Mucruryra
XuMHM He T CUOUPCKOIo OTAEIEHUA POCCUIICKON
AKaJIEMHH HAYK.

O pa3paboOTKE peareHTOB KOMIIEKCHOI'O JJEUCTBUS
Ha OCHOBE BO30OHOBJISIEMOI'O ChIPbS C LIEJIBIO
MOJZIEPHU3ALUHU PELIENITYP OYPOBBIX PACTBOPOB
pacckasana AL MepKypbeBa, T7IaBHbINA CIIEITUATIUCT
OTZE/IA TEXHOIOIUH CTPOUTENIBCTBA CKBAXKUH
VIIpaBIeHUS TEXHOJIOIUYECKOI'O PA3BUTH A
000 JIYKONJI-MHKUHUPHUHT.

Crioco6 MOBBIIIECHUS HEPTEOTAAYHN TITIACTA
C IOMOIIBIO TeXHOJIOTUU ITAB-32aBOJHECHUS
NpPEAJIOXKUIIA CTYAEHTKA JJOHCKOI'O roCy1apCTBEHHOI'O
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OO0 «AKTyaJIbHBIE TEXHOJIOI'UW>
M.A. HabuysinH.

DKCHepTHAS KOMUCCUS U3 YHUC/IA ABTOPUTETHBIX
Y4aCTHHUKOB KOH(DEPEHIINU IPHUHSAIA PEMICHUE
O HATPaXK/ICHUH B IBYyX HOMHUHAIUAX: JIydImnii
JIOKJ1a]] KOH(PEPEHIUN» U «JIyUIINIT JOKJIA]] MOJIOJOTO
CIIELIUAJIACT >,

Jly4qHIuM JOKIAOM KOH(DEPEHIIUU ObLI IPU3HAH
«CucTeMa KOHTPOJIA KA4ECTBA XUMUYECKUX
peareHToB, NpuMeHAEeMBIX B [TAO «TaTHE(TD>,

Ha COAEPKAHUE OPIaHUUECKOI'O XJIOPA», C

KOTOPBIM BBICTYIINJIA 3AMECTUTEIb 3ABEAYIOIIETO
JIabOPATOPHEN TEXHOJIOTUU ITOATOTOBKU HE(PTH
Hucruryra «TatTHUITMHEDTH> [TAO «TaTHE(TH>
mnmenu B.JI. IlTammunaa O.C. TareaauHa. [Tobegutenb
MIOJTy4YHJIa KHUTY AHTYaHa Toma «OCHOBBI
TEXHOJIOI'MU [IOJIMMEPHOI'O 3aBOJHECHU > B IIEPEBOAE
C AHTTIMHCKOro noj pemaknueit M.H. Koibriosa u
CHMBOJI KOH(PEPEHITUN — OPOH30BYIO CTATYITKY
«YMHAasI COBa».

Jly4I1mm BEICTYILIEHUEM MOJIOLOT'O CIIELIUAIUCTA
IIPU3HAH JOKJIAJ IBOUX CTYAEHTOB CypryTCKOIro
T'OCYAAPCTBEHHOTO yHUBepcuTeTa Parraesa Cansay
Ast orbel v E.B. lllapunosoit «BinusiHue 106aBOK
HAHOYACTHLL ¥ CJIOUCTBIX MATEPUAJIOB HA CBONCTBA
OYpOBBIX PACTBOPOB Ha BOJHOM OCHOBE». PebsTa
MOJIYYMJIU CIIELIUAJIbHBIE JUTJIOMBI U 9K3€MILIAPDI
KHUTH «OCHOBBI TEXHOJIOTUH OJTUMEPHOT'O
3aBOJHEHUSA» B IIEPEBOAE C AHIVIMHUCKOI'O IIOJ,
penmaxnuert M.H. Konbriosa.

B 3aK/II04MTEIBHOM YaCTU KOH(PEPEHITUN
BBICTYIIWIA JOKTOP TEXHUYECKUX HAYK, IPOMECCop
KadeApbl TEXHOJIOI'MH XUMHUYECKUX BEIIECTB JIJIA
HEMTAHOM M ra30BOI IPOMBINUIEHHOCTH PI'Y HE( TN
nrasa (HHUY) umenu .M. I'ybkuHna, aupexrop HOL]
dIpomeicioBasg xumusa» JILA. Maragosa.

OHa no61arofapuIa BCEX 34 y4aCTUE B
KOH(PEPEHIIUN ¥ KOHCTATUPOBAJIA, YTO MEPOIIPHUATHE
IPOILJIO YCIIEIIHO. BbIJIO 03By4€EHO peleHue
KOH(PEPEHIIUHN, B KOTOPOM OTMEYEHA AKTYAJIbHOCTD

U CBOEBPEMEHHOCTD €€ ITPOBEJICHUA, U IIPEJJIOKEHO
IPOBECTH CJIEAYIONYIO, X MEXTYHAPOAHYIO

(XVIII BcepOCCUHUCKYIO) HAYYHO-TIPAKTUYECKYIO
KoH(pepeH1uIo «HedTrenpoMeICiOBast XUMUS» B
nocnaesHu yetsepr niond 2023 roga. ©
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Pexopp 114
KOJITIOOMHI'A B
CeBepHOM AMEPHUKE

HoBBIIT peKOP/ yCTAHOBJIEH B CEBEPHOM
Amepuke: npoussesnicHa 'HKT, nimna
KoTopo# nipesbicua 9000 M (30 000 yTOB)
pu guamerpe 66,67 mm (2,625 arorma).
Tpy0Oa uMeeT CIEUATIBHO PA3PAOOTAHHYIO
KOHCTPYKIIMIO JI7I51 pA6OTHI CO CKBAKMHAMU C
OOBIINM OTXOZIOM OT BepTukanu. 'HKT Becut
75 1 (165 000 yHTOB) 1 UMEET
o61uii Bec Tpy6s! 1 6apabana 86 T
(190 000 pyHTOB). KONTIOOMHT HAXOAUTCA B
IKCIUTYATAIIUU U IIPHUCTYTIAI K BBITIOJTHEHUIO
CJIOKHBIX TEXHOJIOTMUECKUX ONEPAITUIL B
YCIOBUSX 9KCTPEMAJIBHO BBICOKUX JIJIMH
TOPU3OHTAJIbHBIX YYACTKOB.

Logan Industries ycrienrHo
3aBEPIINIIA IPOEKT IO
oOobequHEHUIO Oapadana THKT
U MHXKEKTOPA [u1d OneSubsea

HOBOCTHU

HamoTtuuxk Logan CT — 3TO HEYTO GOJBIIEE, YEM TPOCTO
6apabaH, PaAKTUUECKU FTO JIEOEIKA /1151 KOJITIOOWHT'A, T7Ie
HAMOTYHK OOECNEYNBAET MOIHBIN KOHTPOJb CITO KONTIOOMHTA
6€3 HEOOXOJUMOCTHU B CTAHAAPTHOU NHXKEKTOPHOM I'OJIOBKE.

DTO yMEHBIIAET TPEOYEMOE IPOCTPAHCTBO 10 CPABHEHUIO CO
CTAHJJAPTHOI KOMOWHAIIMEH 6apabaHa 1 MHKEKTOPA, ITO3BOJIAS
YBEJIMYUTB IUIOMIA/Ib XPAHEHU S )KU/IKOCTH HA T1AJIy0e.

Logan B IpOnIOM IIPOU3BET HECKOJIBKO KOMIUIEKTOB TAKHUX
MAIIWH CO CTAIIUOHAPHBIMHU 6apA0aHAMH, OTHAKO 3TO NEPBLIA
arperar, IOCTaBJIEHHBIA Logan, CO CbeMHBIM 0apabaHOM.

B 1aHHOI KOMITJIEKTALINY Y3€I HAMOTKH OCTAETCSI HEO/IBUXKHBIM
Ha CyJHE, B TO BpeMs Kak 6apa6ad THKT MoxeT ObITh 3aMEHEH.
KonTIOOUHT TPaHCIOPTUPYETCA B CIEUAIBHOU DNV
cepTUPUIUPOBAHHON KOP3UHE. [JaHHOE UCIIOJTHEHHUE ITO3BOJISIET
COKpPATUTb BpeMs 3aMeHbl 6apabana T'HKT ¢ aAByx Heaenb 10
HECKOJIBKHUX YaCOB.

OO0 J1D JTakep Tynz»
Pa3pabOTaH U 3a1TYIIECH
B IPOU3BO/ICTBO IIPHUOOP

OO0 J1® lakep Tyn3» pa3zpaboOTaH U 3aIIYIIECH B KOHTpOJI S YTOHCHI/I I

IPOU3BOACTBO IpHU60P KOHTPOsA yroHeHus THKT — KCI'T-1.

HIcr1on1b30BaHUE TOIOOHBIX TPUOOPOB — 3HAYHUMBIH (PAKTOP FHKT — KCFT_l

obecnieueHns 6€30MaCHOCTH PA0OT IPU IPOBEJECHHUU PAOOT

c npumeHenueM 'HKT.

KoMmieke npegHasHadeH s u3sMepeHus Tommnuabl cTeHKU [HKT B mportecce paboThl KONTIOOMHI'OBOH YCTAHOBKH.
KoMIIeKC O3BOJIAET ONPEAEIATD TONINHY CTEHKH C IIPHUBA3KON K KOOPAHUHATE TPYOBbL.
Komrutexkc KCI'T-1 cocTouT U3 6JI0KA IATYNKOB, KEHMca

C MMPOMBIIIIEHHBIM TIAHINETOM JIJIs TPUEMA U AaHAJTN32
PE3y/IBTATOB U3MEPECHUI, 3AIMUIIEHHOIO COEAMHUTEIBHOTO

Ka6ers.
Texnuueckue xapakrepuctuku KCI'T-1:
— AuaMeTpsl TPy6 — 38,1 MM; 44,5 MM; 50,8 MM;
— IMATIA30H TOJIIUH CTCHOK TPY6 — 2.6 MM;
— MaKCUMaJsbHas JIMHA TPy6 — 10 000 M;

— MaKCUMaJIbHAs CKOPOCTb IEpEMENIEHUA TPYOsI — 0,2 M/C.
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KUcmoTHasg CTUMYIIALIUA C
TIOMOIIIBIO 3a00HMHOIO TPAKTOPA
Sliim WW'T 212 na 'HKT

MaiorabapuTHBIHN I'H/IPABINYECKUI TpakTop WWT 212
OBLI YCIIENIHO IPUMEHEH B TaHieme ¢ THKT, ocHameHHon
ONTOBOJIOKOHHBIM KAHAJIOM, YTO IO3BOJIUIIO BBIIIOJHUTB PA0OTY
3a 1 CIIO. Buemnu szuaMeTp TPAKTOPa IO3BOJINII IIPOUTU YePe3
MUHHUMAJIBHOE CYKCHHE (BHYTPCHHUH AraMeTp 66,67 MM), 3aTeM
PaCIIMPUTHCS /IO PA3MEPOB OTKPBITOI'O CTBOJIA JUAMETPOM
1524 mm 1 foctasuTb THKT Ha TpeOGyeMyIo ITTyOHHY.

[TepBOHAYATBHOE 3AMTUPAHUE IPOU3OIIIO HA IMYGHHE 4536 M
(53% oT 06I11IE VTMHBI OTKPBITOr'O CTBOJIA). TPaKkTOp OBLIT
AKTUBHUPOBAH 3a4KAYKOI IIPOMBIBOYHOM JKUJKOCTH, U JIBUKEHUE
THKT 651710 TIPOAOIKEHO IO IOCTHKEHUS 326051 5669 M.

IToce yerenHoro JOCTUKEHU S 320051 OblIa IIPOBEJECHA
KHCJIOTHAs1 OOPa0OTKA C HOATBEPKACHUEM 3(D(PEKTHBHOCTH
3aMEPOM PACIIPEAECIEHHON TEMIIEPATYPHI 1O OIITOBOJIOKOHHOMY
KaHAJIy.

Xtreme Coil Services:
dppesepoBaHuEe MPOOKU

U JIOCTAaBKa riepdoparopa

B OOKOBOU CTBOJI PEKOPHOM
MIPOTAAKEHHOCTBIO 4501 M

&= Coms
ah and

ol it

WHXEKTOP C anekTpudyeckuM npusogoM u 'HKT
JuaMeTpoM 66,68 MM (2 5/8 A10rMa) TO3BOTHIIN
MIPOU3BECTH PAOOTY HA CKBAKUHE C PEKOPIHOM
MPOTSKEHHOCTBIO 6OKOBOT'O CTBOJIA B c/1aHIax Eagle Ford.

Xtreme Coil Services TpUMEHNIA YHUKAJIbHBIH
WHKEKTOD C ANEKTPUUECKUM ITPUBOJIOM M AJIEKTPOHHBIM
YIIPABJIEHUEM, KOTOPBIN OOECIICUNBAECT IIUPOKUH JUATIA30H
CKOPOCTEH U HAIPY30K, 4 TAKKE OOJIEE IJIABHBIH XOJ 10
CPAaBHEHUIO C OOBIYHBIMU I'H/IPABINYECKHUMHU YCTAHOBKAMU.

Jleranu:

— guamerp OK — 139,7 mm (5 1/2 pronma);

— r1y6rHa CKBaKUHBI (MD) — 6864 M;

— UCTUHHAS BEPTUKAIbHAA TyouHa (TVD) — 2310 m;
— JUIMHA 60KOBOT'O CTBOMIA — 4501 M.
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Kurarickum 3aBoj Jason
BBIITYCTUJI [ICPBBIN

B MUPE KOJITIOOUHT
CBEPXOOJIBITIOTO
AUaMeTpa B
KOPPO3UOHHO-CTOMKOM
UCIIOJTHCHUU

IlepBasd B MUpE r'UOKast TPyOa CBEPXOOIIBIIOTO
JUAMETPA U3 KOPPO3ZUOHHO-CTOMKOI'O CIIABa
TS-80CRT (18Cr) pymHOM 3400 M 651712 YCHEIITHO
M3rOTOBJIEHA HA KUTANUCKOM 3aBO/IE Jason.

KoMmaHUS COBEPIINIA IPOPHIB B OOIACTU
npoussoacTBa 'HKT 13 KOppO3HMOHHO-CTOMKHUX
CILIABOB, yCTAHOBUB HOBBIN MUPOBOI PEKOP/,
10 IMAMETPY KOJITIOOMHI'A N3 KOPPO3ZUOHHO-
CTOMKMX CIJIABOB.

ITociie HECKOILKMX PAYH/IOB UCTIBITAHUIM
METAJUI JEMOHCTPUPYET IIPEBOCXOAHYIO
KOPPO3UOHHYIO CTOMKOCTD B YCJIOBHUAX
IKCIUIYATALUU C BBICOKUM COAEPKAHUEM
ceposozpopoza (H,S) n yrnekucioro rasa (CO,),
4 €T'0 YCTAJIOCTHBINA CPOK CITYKOBI 60JIEE YEM B
3 paza
MPEBBIIIACT =g P T L]
CpOK ; O W, g
CHY>K6bI = CUEHE R H TR ’
OOBIYHBIX
I'HKT
MapKH
TS-80.




RedWater: NASA cobupaercs
HCIIOJIb30BATDH KOJTIOOUHT 11JIs1
JTOOBIYU BObI HA Mapce

JleastHpIE NIUTHI TOJIIIUHOL IO COTEH METPOB OBbLIN
OGHAapY’KEHbI U HAHECEHBI HA KapTy Mapca B cCpeHen
mupore. [Ipy GUHAHCUPOBAHNUY (PEAEPATHLHOIO BEAOMCTBA
CIIA NASA xomnanus Honeybee Robotics pazpaborana u
NIPOAEMOHCTPHPOBAIA JOOBIYY BOJbI M3 ITOAIIOBEPXHOCTHOTO
JIb/1A C IIOMOIIIBIO CUCTEMBI RedWater ypOBHSA TEXHOJIOTMYECKOH
roTroBHOCTH (TRL) 5 B yC/I0BUSX, UMUTHUPYIOIIUX Mapc,

B KOTOPOH UCHOJIb3YIOTCS IBE IPOBEPEHHBIE HA3EMHBIC
TEXHOJIOTHUU: KOITIOOMHI'OBOE OypEHHE U CKBaKUHA Pogpureca
(ona xe RodWell).

ITpu nomomu MOOIbHOM ycTaHOBKU 'HKT, 060py1OBaHHOMI
COJIHEYHBIMH 6aTapESAMU, KOJTIOOMHIOM C Ka0eJIeM,
unxxekropoM u KHK B Buzie anexkrpuyeckoro B3/ ¢
JIOJIOTOM, IPOUCXOAUT 6YPEHNE BEPXHETO CJIOSI TIOPOJIbI
OKOJIO 20 M € apaIeIbHOM 3aKAYKOM MHEPTHOI'O I'd3a JJ14
TPAHCIIOPTHPOBKH IUIAMA HA TIOBEPXHOCTb.

Ilocne TOCTUKEHUSA ITYOUHEI 3aJIETAHUA JIETHUKA
3aMYCKAETCA TETVIOOOMEHHUK U MOT'PY>KHOI Hacoc Rodwell
JUIA CO3AHUA ITOJIOCTH INTyOOKO IO/, ITOBEPXHOCTBIO JIEJHUKA
U HUPKYISAIUN HATPETOH BO/IBI BBEPX 10 JIEASTHOMY CTBOJY,
OTKAa4YMUBas 4aCTh 10TOKA 10 'HKT 17151 nOTpebieHus, mpexie
YEM OTIIPABUTD OCTATIBHYIO YaCTh OOPATHO B CKBAKHHY.

Tenaris: mocTaBKAa
CBEPXTAXKEIBIX
KOJITIOOMHT'OBBIX
KATYIICK HA AJICKY

ITocne TmareabHoro TVIAHUPOBAHUA IIPOU3BOACTBA U

IPOPABOTKH JIOTUCTUKY KOMIIAHUs Tenaris yCrenHo n3roTOBHIIA

CBOIO CaMYIO OOJIBIIVIO U CIOXKHYIO KosIoHHY 'HKT 1151 fOoCTaBKM
Ha AJIACKY.

e karymku THKT 60,3 mum (2,375 morima) mapku HT-110
JrHOI 10 000 M (33 000 (byTOB) C IPEATIONATAEMBIM BECOM 85 T
KaXK/125 TPEOOBAIN YHUKAJIBHOU PA3pA60TKU U HECTAHAAPTHOI'O
HOAXOMA K JIOTUCTHUKE, B TO XKE BPEMSI KOITIOOMHT HEOHXOITUMO

OBLIO JOCTABUTD HA AJIACKY O 3AKPBITUS JOPOT B BMMHUU IEPHOI,

Maccusnble KaTymky 'HKT qomKHBI 6bUIH ObITh JOCTABIEHBI
Ha AJICKY IO aBTOJIOPOTe U HA 6ap:xke. [TOCKOIBKY caMu

RoXplorer: KOJITIoOHuHT
OyIyIIErO NPUXOUT B
IOXHYIO ABCTPAIHIO
JUUISL PA3BEKHU
TTIOJIE3HBIX UCKOITAEMbIX

MinEx CRC uCnosnb3yeT TEXHOJIOINYECKYIO
I1aTOPMY JIJIs1 KOJIITIOOMHTOBOI'O OYpEHU A
RoXplorer, pazpaborannyio DET CRC u
MPOLIE/UTYIO IIOJIEBLIE UCTIBITAHUA B HeBane
B 2018 roay. Texnosnorus pazpadoTana ajs
Pa3BEIOYHOrO OYPEHUA HOBBIX MECTOPOX/ICHUI
IOJIE3HBIX UCKOITAEMBIX C HU3KMMHU 32TPATAMU HA
1yonHy 10 500 M 1 BECOM YCTaHOBKHU MeHee 10 T.

HepnasHo ycranoska 'HKT 6b171a MOOMIN30BaHA
13 MoycoHn-JIerKc B KanyHy ¢ UCIIOJIb30BAHUEM
B OOIIEN CIIOKHOCTH 4 TPAHCIIOPTHBIX CPEZCTB.
ITnomanka 6p1a IOATOTOBJIEHA M TOTOBA K
OYPEHUIO B TEUCHUE TPEX YACOB [IOCJIE IPUOBITH,
3aHAB IUIOAb 18 X 18 M. BypeHnue Ha4anoCh B
JIEHb IPUOBITHA 1 IPOAOJIKAIOCH B TedeHue 10
ITHEH.

IIpOEKT HANIPABJIEH HA COBEPIIEHCTBOBAHUE
COBPEMEHHBIX KOJITIOOMHIOBBIX TEXHOJIOIUH
J1JIs1 6y PEHUSI TBEP/IBIX TOPOJ, C LIEJIbIO
IOJIy4EHM I KAYECTBEHHOI'O KEPHA IIPU PA3BEIKE
MOJIE3HBIX UCKOMAEMBIX. [IDOEKT TaKKe
HAIMPaBJIeH HA COKpatieHnue nznoca 'HKT 3a
CYET COKPAIIIECHUS [TUKJIOB N3ruoda (6apabdaH c
TUOKOM TPyOOU PaA3MEIACTCS HAJl CKBAXKUHOWN),
HUCCJIEIOBAHUS HOBBIX MATEPUAIOB (KOMIIO3HUTHI,
BBICOKOIIPOYHBIE CTAIBHBIE U JIETUPOBAHHBIE
TPyOBbI) B COUETAHUU C OITUMU3UPOBAHHBIMHU
paboOYrMHU MAPAMETPAMHU.

6apabaHbl OBUIN CIMIIIKOM BBICOKMMU, YTOOBI CTOSITh BEDTUKAJIBHO HA IIPUIIETE, KOMAH/14 PENINIIA UCIIOIb30BATh
34MATEHTOBAHHOE PEIIEHNE — PA3PAOOTAHHYIO MHKEHEPaMU Tenaris CTaIBHYIO PaMy, KOTOPYIO MOXHO OBLIO
MOJHUMATB U OITyCKAaTh HA IpuULiene. [Tocie JINTENbHOM NOATOTOBKU CBEPXTSKEBIE KOJITIOOMHTOBBIE KATYIIIKH

Havam csoe nyremecTsre B 8000 KM 13 XbIOCTOHA Ha AJISACKY.
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KOATIOOUHT «UT'PAET C OTHEM»

VYHuBepcUTET BariOMHUHTa MPEIIOKNUI TEXHOIOTUIO NitroTube
K4K 00J1€€ SKOHOMHUYHBIH OJAXOJ, K TYIIEHUIO JIECHBIX
MIOKAPOB, YEM TYIIEHHUE IIOKAPOB C BO3IYX4 U UCIIOJIb30BAHUE
OTHE3AIUTHBIX MaTepHaioB. NitroTube MmogudpuupyeT u
UCIOJIb3YET TEXHOJIOTUU, KOTOPBIE HICTOPUUYECKU UCIIOIb30BAIUCH
B HE(PTETA30BOM TPOMBIIIJIEHHOCTH.

Meropgosnorus NitroTube nmpeamnoaraeT pa3BepThIBAHHE
Tpyos! THKT napasienbHO 1 nepel; PpOHTOM JIECHOI'O IIOXKAPA
C UCMIOJIb30BAHUEM YIIPABJISIEMOT'O YEJIOBEKOM Oy IbJJ03€PA UIIN
JUCTAHIIMOHHO VIIPABJISIEMOTI'O 6Y/IbI03€Pa BMECTO IPHUBBIYHOT'O
MHXKEKTOPA. KaK TOBKO (PPOHT NOXKAPA JOCTUT ONITUMAJIBHOTO
MOJIOKEHUSA, 30T B BUJIE I'd34 WJIM KPUOTE€HHOM XKUAKOCTHU
3aKAYMBAETCA 1O KOJITIOOUHTY U PACIIPEAEIIAETCSA IO HIUPOKO
IUIOIAIU BAOIb (PPOHTA MOKaApa. [IpeAnonaraeTcs, 4To BETPEI
B CPEHEN YaCTH JIECHOT'O IIOXKAPA PACHPOCTPAHAT a30T HAJL
30HOU BOCIUTAMEHEHUS U TIEPEKPOIOT MOAAYY KMCIIOPOAA, TEM
caMbIM Ty1Ia noxap. 3arem NitroTube 6ygeT HamoTaHa Ha 6apabaH
ycTaHoBKM 'HKT ¥ MOBTOPHO UCIIONB30BAHA /I TYIIEHUSA
CJIEAVIOIIETO JIECHOTO MOXKAPA.

«Dpak/lxer-Bomra»:
oypenue Ha THKT

Ha BoctouHOM yuactke Opendyprckoro HI'KM 6puraza
oypenus Ha THKT Ne 2 komnianuu «®pax/xer-Boara»
34BEPIINIA MOHTAX YCTBEBOTO U 3A00MHOT0 OO0PY/I0BAHHU
JULSI IPOBE/ICHU I YHUKAJIBHBIX PA0OT IO 6yPEHUIO HOKOBBIX
CTBOJIOB H4 KONTIOOUHTE. Biepsbie B PO u CHI jy1a
HOJOOHBIX IPOEKTOB OYAET IPUMEHATCS TPYOA POCCUICKOTO
NPOU3BOACTBA JUAMETPOM 73 MM.

IIpuMEHEHUE KOJNTIOOMHIOBBIX TEXHOJIOIUH IIO3BOJINT:

* IPEOJOJIETh 30HY KOJIbMATALUH IJIACTA (30HA 3aIPA3HEHHAS
OYPOBBIM PACTBOPOM);

* YBEJIMYUTD IIJIOM[A/Ib KOHTAKTA CKBAXKUHBI C TOPOJIOH-
KOJUJIEKTOPOM;

* HaO0paTh HEOOXOAMMBINM 3EHUTHBIN YT'OJI J15 IOITAIaHUA B
HYKHBIN UHTEPBAI,

* COKPAaTUTb KOJIMYECTBO CKBAKNH, HEOOXOJUMBIX JIJIsI
OCBOEHMUS, YTO ITO3BOJIUT CHU3UTD BO3/ICHCTBHE HA
OKPYKAIOIIYIO CPELY.

B npoekre ncnnonssyerca 90% OoTe4eCTBEHHOI'O
060pPYAOBAHMS. Y3€]I HAMOTKHU TPYObl, CHCTEMA LIUPKYJISAIUH,
yIpaBisieMas 3260 HAsI KOMIIOHOBKA U EMKOCTHOE
060PYyAOBAHUE PA3PA6ATHIBAIUCE ClieianucTamu UTL,

THKT guaMeTpom 73 MM U3IrOTOBUJI €IMHCTBEHHBIN B
Poccum cepTruupOBaHHBIA IPOU3BOUTEND
KOJITIOOWHTA — 3aBoA ESTM.

YHUKAJIBHYIO
CBEPXITTYOOKYIO
CKBLXUHY HA KybaHu
PACKOHCEPBUPYIOT U
uccienyor Ha FTHKT

B 6nmkariniee BpeMs JIAaHUPYETCS
BBITTOJTHEHHUE KOMIUIEKCA F€O(PUZNIECKUX
UCCJIEJOBAHUM U paOOT B CKBAXKUHAX
(TNPC) npu pacKOHCEPBALIIN U
CTPOUTENBCTBE CBEPXITITYOOKO!N CKBAKUHBI
B Kpacnogapckom kpae. 1o koHua 2023 roga
MPEJICTOUT BBITIOJIHUTD '€O(PU3NIECKHE
uccinenosanus (I'MC), reonoro-
TEXHOJIOrn4YecKue uccaegosanus (I'TH) u
BEPTUKAIBHOE CEHCMONTPOMUIHPOBAHNE
(BCI).

I'my6brHa CKBAXXUHBI COCTABIIAET
6osee 6000 M ipu Temmneparype 214 °Cu
Aasnenuu 138 MITa. McciegoBanus OyayT
NIPOBOANTLCA B [1Ba 3Tarnd. CHa4ana s
OIpeAENeHNUA TEXHUYECKOT'O COCTOSTHUS
KOJIOHHBI ITPEACTONUT PACKOHCEPBUPOBATD
CKBakMHY. Ha BTOpOM aTare ¢ yaeToM
BBICOKOM IIJIOTHOCTU PACTBOPA JJOCTABJIATD
NPUOOPLI B UHTEPBAJI UCCENOBAHUM OYIyT
Ha 'HKT.

Insa seimonnenus 'MC 6yger
HCIIOIb30BAHA OTEYECTBEHHAA
reo(PU3UYECKAs ATIAPATYPA CEPUUA
«Kackan-K», Bpraepaxusaromias 250 °C
u 140 MI1a, a Taxxe npu6op MHU/I-K-

TT, pacCIUTAHHBIN HA PabOTy IPU
Temueparype 190 °C u gasnenuu 110 MIIa.

IIy6/IHKaIHuA IIOATOTOBJIEHA II0 MATEpHAIAM TelerpamM-KaHaaa Coiled Tubing  (https://t.me/coil tubing)
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MeavannaH pacnpocrpaHeHVs XXypHana
«Bpems konTioOuHra. Bpemsa 'Pln»
Ha oTpadieBbIX MeponpuaTnax B 2022 roay
BK N2 2-3/80-81, ceHTs6pb-2022

Poccuickas HedTerazoBas TexHMYeckas

KOHCIZ)epeHLI,I/IFI RPTC 18-20.10.2022 Poccusa, MockBa

MeXpermoHasnbHas BblCTaBKa-hopyMm
TEXHONOMM 1 00OpPyOOBaHWS ANs
HeTAHOW, FA30BOM, XMMUNYECKOM

NPOMbILLNEHHOCTM 1 TOMSIMBHO-
SHepreT4eCcKoro KOMMeKca
«HedTb 1 ras, xumms. ToK-2022»

19-21.10.2022 Poccuns, MNepmb

16-9 KoHpepeHuMs «HedTerazoBbIv cepBUC

B Poccum», Hedpterascepsuc-2022 271102022 Foeas, IMoekea

ADIPEC-2022 31.10-03.11.2022 OA3, Aby-[1abw

23-9 MexayHapoaHas

Hay4YHO-NpakTnyeckan

KOHbepeHums «KonTiobuHroBble 17-18.11.2022 Poccmsa, Mocksa

TexHonornu, P, BHYTPUCKBaXXKHHbIE
pPaboThbI»

MexayHapoaHas cneuyanm3rpoBaHHas
BbICTaBKa HePTAHOWM, ra30BOW U XMMUYECKON
NPOMBILLNIEHHOCTU
«Hedtb. [a3. Xumug — 2022»

23-25.11.2022 Poccus, KpacHosapck
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Mapasnuyeckuin paspbie nnacra
Hydraulic fracturing

Yenyru ¢ yetaHoekamu F’HKT
Coiled tubing services

OcBoeHMe CKBAXWH a30TOM
Well gaslifting

3aKaH4YMBaHWe CKBaMXWH
Well completion

MNakepHbIA cepBUC
Packer service

NoBuneHbie paboTbl
Fishing operations

CynepeansuvHr npu TKPC, oceoeHnn,
P w FTHKT
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- obopypoeanue ana MTHKT

- o6opypoeanue gna MIPM

* ppe3epHbIN MHCTPYMEHT

= YCTHEBOE W CKBaXWHHoe obopyposaHue
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