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BYAYLLEE - 3A B3AMMOZENCTBMEM rOCYOAPCTBA

W HEOPOMNOJIb3OBATEJIEN

THE FUTURE IS THE INTERACTION
OF THE STATE AND SUBSOIL USERS

KONTIOBUHI PACLLIMPSIET FPAHULLbI
MHOrFOCTAOUWMHOrO ren

COILED TUBING HAS SET NEW BENCHMARKS
FOR MULTISTAGE FRACTURING

OCHOBHbIE MOJIOXXEHNA CTAHOAPTA
ISO 16530-1

KEY NOTES ON ISO 16530-1

ESTM: OUR COILED TUBES ARE AS GOOD AS THOSE
OF BEST FOREIGN ANALOGUES

WHHOBALINOHHOE PELLIEHWE )15 BOPbBbI
C KOPPO3UEN HA MECTOPOXXAEHUNAX
C HETPAANLUMOHHBIMW 3ANACAMU

AN INNOVATIVE SOLUTION TO CORROSION ISSUES
IN UNCONVENTIONAL OPERATIONS
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obopynosanus, a Takke obopyaosanusa ang [P,
C peruoHanbHoro cknaga 8 r. Cypryr.

Mbi rotoBbLI OpraHu3oBaTh
AOCTABKY KOMNAeKTayuu co
cknaga B nwboe ygobHoe ans
Bac mecTo B KpaT4yauiime cpoku!

Npuémuan: TenedhoH: +7 (499) 788-91-24
E-mail: info@mashoil.ru

: s e
www.mashoil.ru 55" Mpoaaxu Tenedon: +7 (499) 350-07-84
: n cepsuc: E-mail: sales@mashoil.ru




ICeTA
POCCHA

':gl(o)mosuur‘.‘
HIM «LIPKT»
NP CTTDC

Coiled tubing

BPEMS KOJITHOBMHIA
BPEMSA ren

20-1 MexxayHapoaHaa Hay4HO-NpaKTn4ieckasa KoHdepeHUusA
«KonTio6uHroBbie TexHonorun, NP, BHyTpUcKBa)KMHHbIE PaboTbI»

The 20* International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference
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Poccns, MockBa, roctmHuua «HosoTenb»
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Temartuka:
¢ KonTioGUHroBble TeXHONOrmu;
¢ AKTtyanbHble TexHonorum PN (MIPlM e

ropusoHTanbHbIX ckBaxkuHax, I'MMN nnioc PN,

I'PM c a3oToMm, Ucnonb3oBaHWe KONTIOOMHra
npv npoBepeHnu P, 6onblLueoObeMHble
PN, KrPMn nmoc P v pp.);

¢ KnucnorHble 06paboTku (B T.4. MaTpU4Hble
BCKO);

¢ PagnanbHoe BCKpbITUE NNACTOB;

¢ CoBpeMeHHble MeToAbl reopnanyeckoro
nccneaoBaHNs CKBaXKWH, B T.4.
ropu3oHTasbHbIX; AOCTaBKa reousnyecknx
NpPUGOPOE C MOMOLLLIO KOJITHOOMHIa U
BHYTPUCKBA)XKVUHHbIX TPAKTOPOB;

¢ BHYTPUCKBa)KNHHbIN NHCTPYMEHT ANsi
BbICOKOTEXHONIOrMYHbIX paboT;

* 3ape3ka GOKOBbIX CTBOJIOB;

¢ [ApOoMOHUTOpPHOE BypeHue;

¢ NIHcTpyMeHTanbHbIN cepBUC (JTOBUMbHbIE
onepauun, ppesepoBaHune, ycTaHOBKa
oTceKaloLMX Nakepos N Ap.);

¢ HoBble MeTOAbI NOBbILLEHUS HedTeoTAAUN
nnacros;

¢ PeMOHTHO-M30MSALVOHHbIE PaboThbI;

¢ [pombicnoBas xMmMus ans
BbICOKOTEXHOJIOMMYHOIo HedTerasoBoro
cepBuca (peareHTbl 1 maTtepuansi gns [PI1,
komno3uuun ang MHr, coctaebl
ons PUP v ap.). 1
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The Event is supported by the Ministry of Energy
of the Russian Federation

November 7-8, 2019,

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

Conference topics:
¢ Coiled tubing technologies;

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

¢ Acid Treatments (including matrix acidizing);

¢ 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 Jet drilling;

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

* New EOR technologies;

e Cement squeeze operations;

¢ Qilfield chemistry for high-tech oilfield
service (hydraulic fracturing
chemicals, EOR solutions, ; o
cement squeeze mixes, etc. it
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CJIOBO PEJAKTOPA

B aTOM rogy Ham npo@eccuoHaIbHbIN
MPa3aHUK — JleHb HEPTAHUKA — IPUIIETT
OYEHDb PAHO, ITOCKOJIbKY IEPBOE BOCKPECEHBE
CEHTAOPS BBINIAJIO HA IIEPBBI JKE IEHb MECAIIA.
Creny, XOTs U 321103714710, TI03/IpAaBUTD BAC,
JIOPOI'M€ KOJUIETH, C HAITUM NPa3gHHUKOM!
ITycTb BaM BCErJa CONyTCTBYET yAada! Benb
Ka>KJJbIA Balll pabOYHNU IEHb — 3TO [ICHD
HePTAHUKA!

Hazneroch BCTPETHUTHCA C BAMH
amaHO B Mockse 7-8 HOAOPAL.

Ha 3TH gaTsl 3aIlJIAaHUPOBAHA
100rIerHAs 20-51 MeKyHaApOHAA HAYIHO-
npaxkTudeckasa kKoHpepeHmusa <KoaTroOHMHTIOBbIE
TexHOoJI0ruH, [PII, BHYyTPHUCKBA KHHHEBIE PA0OTHI>.
OHa COCTOHTCA B Y K€ IPHUBBIYHOM MECTE — TOCTHHHIIE
«HoBoTeab>.

IIporpaMma NpeACTOAIEH KOH(MEPEHIIUH, KAK BCET/IA, OOCIAET
OBITh HACBHIIIEHHOM. HaZieloCh yBUIETD B YHUCIIE TOKJIATYHNKOB
Ceprea Cumakosa M AHaTonuA Knaurnna. ITox uX aBTOpCTBOM
B HBIHENTHEM HOMEDPE KYPHAJIA BBIIIA BECbMA COAEPKATENbHAS
cTaThs «<KOATIOOGUHT pACIIUPSIET IPAHUITBI MHOTOCTA/ITUHHOTO
I'U/IPOPA3PHIBA IIACTA B CJIAOOKOHCOIHU/IMPOBAHHBIX
TEPPUT'CHHBIX KOJIJIEKTOPAX», PACKPBIBAIONIASI BO3MOXHOCTH
npuMeHeHusa MI'PIT Ha CKBaKMHAX CO CJIOKHOM I'€OJIOTUEH.
SIpKUM IPUMEPOM YCIIEITHOIO NpuMeHeHus MI'PII ¢
npusacuycHrueM 'HKT cTajr onbIT, HOTyYEHHBIN HA MECCOAXCKOM
HE(PTEra30KOHCHCATHOM MECTOPOK/ICHUH, 7€ 3(PHEKTUBHO
nposejeH MI'PII ajig TpyAHOU3BIEKAEMBIX 34114COB BA3KOU
He(TH, 3AErAIOMMNX B IECYAHBIX CJIAO0OKOHCOMUAMPOBAHHBIX
KOJUIEKTOPAX Ha HEOOIBIINX ITTyOUHAX B YCIOBUAX HU3KUX
TEMIEPATYP.

CHOBA paAyeT HAC CAMBIF AKTUBHBIN aBTOP 2019 roga
T'opgsuH Yupu6epe Heapop. Ero nyonunkanus «OCHOBHBbIE
nostoxkeHust crafaapta SO 16530-1: ynpasiieHHe )KU3HEHHBIM
IIUKJIOM II€JIOCTHOCTH CKBAKUHBI> PACKPBIBACT TAKUE
ACIIEKTBDI, KACAIOMMUECH LEJTOCTHOCTHU CKBAKUHBI, KOTOPBIE
panee 6bLIU €100 U3BECTHBI PYCCKOA3BIYHOM ayAUTOPHUH.
Craugapt ISO 16530-1 (m3ganue 2017 roga) npegHa3HAYCH 151
HCIIOJIb30BAHUS B HE(PTETa30BOI IIPOMBIIIJIEHHOCTU 11O BCEMY
Mupy. OH pacCMaTPUBAET POLIECC YIIPABJIEHUA IIEJIOCTHOCTBIO
CKBAXUH HA KAKJOM 3TAIE KCIUTYyaTalluH, 4 UMEHHO: OCHOBHBIE
IPOEKTUPOBAHMA KOHCTPYKIJUH CKBA’KHMHDI; KOHCTPYKLIMIO
CKB>KMHBI; 6y PDEHHE; SKCILIYATALNIO; BHYTPUCKBAKUHHBIE
PaboThI (BKJIIOYAs KAIUTAJIBHBIN PEMOHT) U KOHCEPBALIHIO. DTO
IIEPBAsi HA PyCCKOM SI3BIKE IOIPOOHAA XaPAKTEPUCTHKA JJTAHHOT'O
CcTaHzapra.

BameMy BHUMaHHUIO TAKKe OyJIET IPEAJIOKEHA BTOPAs
YaCTh TE3UCOB JIOKJ/IAJJOB, O3BYyYEHHBIX HA MeXyHAPOJHOMN
KOH(pEPEHLINHU IO KOJITIOOMHIOBBIM TEXHOJIOTUSM 1
BHYTPUCKBLKUHHBIM padoTaM SPE/ICOTA-2019. DT T€3UCh —
CIKATOE U3JI0KEHUE CAMBIX IIEPE/IOBBIX PAOOT, OCYIIECTBIEHHBIX
B MHDE B IIOC/IEJHEE BpeMs. BJOXHOBIANTECH UeAMU!

O6pamialo Balle BHUMaHUE U HA PAJI MATEPUAJIOB, ITIOCBAIIEHHBIX
HePTENPOMBICJIOBOI XMMHH. Pedb B HUX UJIET 06 NCIIOIb30BAHUHN
CJKMIKEHHOTO YIVIEBOAOPOAHOIO I'd3a B KAYECTBE OCHOBBI
skujikocTy TPIT ipy pa3zpaboTKe TPYAHOU3BIECKAEMBIX 3211ACOB U
06 UCCIIEIOBAHNU XKUJAKOCTEN I'H/IPABIMYECKOI'O PA3PbIBA I1J1ACT4,
IIOJIYYEHHBIX HA OCHOBE BA3KOYIIPYTUX IOBEPXHOCTHO-AKTHUBHBIX
BEMIECTB. BCE 3TO O4EHB NEPCIIEKTUBHO!

A ernie B BBIITYCKE — 3aMeYaTesbHaAs «KpacoTa MECTOPOXKICHUN.
He ycTaro BOCXUIIATHCA CYPOBON POCCUICKON TPUPOAOI! Xouy
BEPUTD, YTO OHA HE YCTAHET IIEAPO ACTTUTHCA C BAMU, IPY3b4,
CBOHUMH 60rarcramul!

Pon Knapx

EDITORIAL

This year our professional holiday — the Day of Oil
Industry Worker — which falls on the first Sunday
in September was also the first day of the month.
Though belatedly, I am still willing to congratulate
you, my dear colleagues, in this regard! May good
fortune be always with you! In fact, each of your
business days is a day of oil industry worker!

I hope to see you in Moscow from
7 to 8 November. These are the dates
scheduled for the 20*" International
Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well
Intervention Conference. Novotel Hotel
has already become its customary location.

The agenda of the forthcoming conference is
expected to be as busy as usual. I look forward to
listening to the reports by Sergey Simakov and
Anatoly Kichigin. They are the authors of a most
significant article published in this issue Coiled
Tubing Has Set New Benchmarks for Multistage
Fracturing in Poorly Consolidated Terrigenous
Reservoirs, which article describes the scope of
application of multistage fracturing to wells with
complex geology. An outstanding example of
multistage hydraulic fracturing using coiled tubing
has been given by a project in Messoyakha oil, gas
and condensate field where multistage fracturing
was successfully performed for the production of
hard-to-recover heavy oil in poorly consolidated
reservoirs at shallow depths and low temperature.

Again, we have the pleasure to hear from Godwin
Chidiebere Nwafor, the most active contributor to
our journal in 2019. His Key Notes on ISO 16530-1:
Well Integrity Lifecycle Governance reveal the
aspects of managing well integrity which, so
far, have been largely unknown to the Russian-
speaking audience. ISO 16530 — 1 Standard (2017
Edition) is to be applied in oil and gas industry
around the globe. It establishes the procedure
for managing well integrity throughout the well
life cycle, including the basis of design; well
construction; drilling; operation; intervention
(including work-over) and abandonment. This is
for the first time that such detailed description of
this standard has been presented in the Russian
language.

You may also find the second part of the
abstracts from the reports delivered at SPE/ICOTA
Coiled Tubing & Well Intervention Conference &
Exhibition 2019. These abstracts summarize the
latest most promising global achievements. An array
of ideas to feel inspired by!

Don’t miss the materials on oil-field chemistry.
They are dealing with the usage of liquefied
hydrocarbon gas as a basis of hydraulic fracturing
fluid for developing hardly emissible reserves and
the research of hydraulic fracturing fluids obtained
out of viscoelastic surface-active substances. These
are highly prospective areas!

The issue also contains the breathtaking Beauty of
Oilfields. 1 can’t help admiring the ruggedness of the
Russian landscapes! I would like to believe that you,
my friends, will always have access to the treasures
of these landscapes!

Ron Clarke
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20-1 MexxayHapoaHas Hay4HO-NpaKTn4ieckasa KoHdepeHuvsA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

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

Mpu nopaepxke MyuHUcTepcTBa aHepreTnku PO %

Kondepenus cocronrtcs 7-8 HOsIOps1 2019 roza
B MocCKkBe.

OpranusaTopsl: POCCUMCKOE OTAEIEHNE ACCOITUAIIN
CHELMAJIUCTOB 10 KOITIOOMHIOBBIM TEXHOJIOTHAM U
BHYTPUCKBAXKUHHBIM paboTaM (ICOTA-Poccus), HaygHO-
OPAKTUYECKUI XKYPHAJ «BpeMs KONTIOOUHra. Bpems
I'PIT», HekOMMeEpUYECKOE IAPTHEPCTBO «LleHTp pasBuTus
KOJITIOOWMHTOBBIX TEXHOJIOTU» (T. MOCKBAQ).

OdurmanbHas NOAAEPKKA: MUHUCTEPCTBO 9HEPTETHUKH
Poccurickor denepaniu.

ITnomanka nposenenst: I. MOCKBa, roctuHuna «HoBoTE B>
(TIpecHeHcKas HaO.,, 2, CT. M. «/IeJI0OBOU LIEHTP», «BbICTABOYHAS).

CrpyKTypa MEPOIPUATHS: 3AIIAHUPOBAHDI IECTH
TEXHUYECKUX CEKIIHI.

Hx TeMaruka:
¢ KosTIoOOUMHTOBBIE TEXHOJIOTHH,

e AxryanbHble TexHOOruu I'PIT (MI'PIT B rOpU30OHTAIBHBIX
ckBakuHax, ['TIIT mmroc I'PIT, T'PIT ¢ 2a30TOM, UICIOJIB30BAHUE
KONTIOOUHTA Tpy NpoBeeHnH ['PIT, 601b1e06bEMHBIE
I'PIT, KT'PIT moc I'PIT u 1p);

* Kucnorabsle 06padoTKH (B TY. MaTpudHblie BCKO);

e PaguaibHOE BCKPBITHE IIJIACTOB;

*  COBpEMEHHBIE METOABI F€O(PUINIECKOTO UCCIIEJOBAHUA
CKBAa’KHH, B T4. TOPU30OHTAIBHBIX; JOCTABKA
reo(pu3nIeCKUX NPUOOPOB C ITIOMOIIBIO KOJITIOOMHIA 1
BHYTPUCKBAKUHHBIX TPAKTOPOB;

*  BHYTPHUCKBaXMHHBIA MHCTPYMEHT JJIs1
BBICOKOTEXHOJIOTUYHBIX PA6OT;

¢ 3ape3ka GOKOBBIX CTBOJIOB;

¢ TUIPOMOHUTOPHOE 6YPEHHUE;

e HMHCTpYMEHTAJIbHBIN CEPBUC (JIOBUJIbHBIE OIIEPALINH,
(Ppe3epOBAHUE, YCTAHOBKA OTCEKAIONTUX ITAKEPOB U JIP.);

* HoBble METOABI NOBBIMEHUA HEPTEOTAYH IIACTOB;

*  PEMOHTHO-MU3OJAIIMOHHBIE PAOOTHI

* TIpOMBICIOBAsA XUMHUS 111 BLICOKOTEXHOJIOTUYHOT'O
HEPTETA30BOIO CEPBUCA (PEATEHTBI U MATEPHUAIIbI I I'PIT,
xkomnoguunu 14 [THIT, coctasel 11 PUP u ap.)

7 HOs10Ps1. TOPXKECTBEHHBINA IIPHEM, B PAMKAX KOTOPOI'O
COCTOUTCSA BPYYEHHE JUIIJIOMOB JIAyPEATAM CIIELINAJIBHOI
npemud Intervention Technology Award, yapexcHHOMN
POCCUIICKUM OTAENEHUEM ACCOLIMALIIY CIIEIIUATIICTOB
10 KOJITIOOMHI'Y U BHYTPHUCKBA)KMHHBIM PA0OTAM
(ICoTA-Poccus).

7—8 HOsA0ps1. BeICcTaBKA. BylyT IPEICTABICHBI IPOAYKIINS 1/
WA TEXHOJIOI'MU KOMIIAHWUA-yYACTHHIL.
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The Event is supported by the Ministry of Energy
of the Russian Federation

The conference will be held
on November 7-8, 2019 in Moscow.

Organizers: the Russian Chapter of the Intervention
& Coiled Tubing Association (ICOTA-Russia), Scientific
and Practical Coiled Tubing Times Journal and NP
Coiled Tubing Technologies Development Center
(Moscow)

Supported by the Ministry of Energy of the Russian
Federation

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

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

Topics of the sessions:

* Coiled tubing technologies;

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

* Acid Treatments (including matrix acidizing);

* Radial Drilling;

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

e 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.).

November 7. Welcome Reception.

The Intervention Technology Award established by the
Russian Chapter of the Intervention & Coiled Tubing
Association (ICOTA-Russia) will be presented to the
selected companies.

November 7—8. Exhibition. Products and/or
technologies of the participating companies will be
presented there.

‘Working languages are either Russian or English.
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The 20* International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

Mpwu nopaepxke MyUHMUCcTepCTBa 3HepreTnku PO %

Paboune A3bIKU KOH(PEPEHITUM: PYCCKUI U AHIJTUUCKH.
ByJieT BECTUCh CUHXPOHHBIH IIEPEBO/I.

MexyHapOAHASA HAYYHO-TIPAKTUYECKAsI KOH(DEPEHIIUA
«KonTio6uHroBble TeXHONOTUY, I'PIT, BHYTPHUCKBA>KUHHBIE
PabOoThI» IPOBOJIUTCS €3KETOJJHO. DTO CTAPEHUIIINH B
Poccun npoecCuoHaNnbHbBINA (POPYM /I CIIELTUATIUCTOB
HEPTETA30BOI'O CEPBHUCA, 31KA3YNKOB BBICOKOTEXHOJIOIMYHBIX
HEPTECEPBUCHDBIX YCJIYT U IPOU3BOJUTEIIEN COOTBETCTBYIOIIETO
060PYAOBAHUSL.

Jeneraramu KOH(EPEHIINU HEU3ZMEHHO SIBJISAIOTCS
NPEJCTABUTENIHN TAKUX U3BECTHBIX POCCUUCKUX U
MEXKAYHAPOAHBIX KOMITAHUH, KaK «<POCHE(PTH», ['a3IpOM»,
Ta3npoM HePTh», JIYKOWJD», dIlmombepske», Weatherford,
Halliburton, «TatHe(pTh>, «BamtHePTH>, OO0 HHTErpa —
CepBucsp, «<EBC», «BBT-BocTOK, Eriell Group, <benopycHedThb»,
Takep Cepsuc», Westor Overseas Holding, «®pax/IsxeT-Boinra»,
Ypan-Inzaviv-ITHI D>, «Betepan», «PUJIMAII, I'pyrirma PU]I,
Serva Group, Welltec, PI'M, Jereh Group, BOpoBHUCKHIT KOMOUHAT
OTHEYIIOPOB U [IP.

[IporpamMmma TEXHUYECKUX CEKIINUH TPAJUITOHHO
(POKyCHPYETCA HA CAMBIX IIEPETOBBIX TEXHOJIOTUAX. BBl MOXETE
YOEIUTBCA B ITOM, O3HAKOMHUBIIIHNCH C UCTOPUEN KOH(DEPEHIITNN
I10 a/Ipecy www.cttimes.org/conf/

Ha 20-11 KoH(pepeH1InU 6y T IPEJIOCTABIEHBI BCE YCIIOBHA
JUIA IPOAYKTUBHOTIO KAaK (POPMATIBHOTO, TAK M HE(POPMATTEHOTO
KYJTyapHOTI'O OOIIEHUS CIELTUAIUCTOB B IPOLIECCE KOpe-
OPENKOB, (PypIIETA U TOPKECTBEHHOTO ITPHUEMA. Bbl cMOXKeTE
O6CYANTD AKTYAJIbHBIE IIPOOJIEMBI C KOJUIETAMH U3 BEAYITUX
KOMITAHUI, TOOECEOBATD C AHIVIOA3BIYHBIMU YYACTHUKAMHU
KOH(EPEHIINHU C TOMOMIBIO KBATH(PUITPOBAHHBIX
MIEPEBOJUYUKOB.

BbI HE TOJIBKO MOJIYYUTE UCYEPITBIBAIONTYIO HH(POPMAITUIO O
CAMBIX CBEKHUX TEXHUYECKUX U TEXHOJIOTMYECKUX NTHHOBAIIUAX
MMPOBOT'O M POCCUHICKOT'O HE(PTETA30CEPBUCHOI'O PHIHKA,

HO U BCTPETUTE HOBBIX IPYy3€H.

3aperuCcTpUPOBATHCA B KAYECTBE YUACTHHUKA KOH(PEPEHITUN
Bel MOXeTE IO afIpecy: www.cttimes.org/conf/confreg/

Hndopmanms 0 CIOHCOPCKUX BO3MOKHOCTAX BBICBUIAETCS
10 3a1IPOCY.

E-mail: cttimes@cttimes.org
Ten. +7 (495) 481-34-97 (506. 102)
Mo6.+7 (968) 356-34-45

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

JKzeM Bac, JOporue KOJUIEry, B HaeM HepopMaIbHOM Kiryoe!
Operxomumem

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

Simultaneous interpretation will be provided.

The International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference is held on an annual basis. It is the
Russian longest-standing professional forum for
oil and gas services specialists, purchasers of high-
tech oilfield services and manufacturers of oilfield
equipment.

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

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

At the 20" conference you will have a possibility
to communicate with colleagues both in formal
and informal surroundings (during coffee breaks,
standing buffet or evening party). You will be able
to discuss timely topics and problems with the
specialists of the presented leading oil and gas
companies. Our interpreters are always ready to help
with linguistic barrier breaking.

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

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

Information about Sponsorship Packages is
available upon request.

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

We look forward to meeting you!
Organizing Committee
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[TEPCITEKTHBDI

byayuiee - 3a B3aumMofeNCTBUEM
rocyfaapcrsa u HeApononb3oBaTenemn

The Future Is the Interaction
of the State and Subsoil Users

HeTerasosplii KOMIIIEKC —
OCHOBOIIOJIATAIONIAS, KDUTHYECKH
BAKHAS OTPAC/Ib POCCUUCKON
3KOHOMUKMU. []J151 €€ YCTOMYUBOTO
Pa3BUTHS HYKHO IOHUMATh
CYILIECTBYIOIIEE COCTOSTHUE U
JUHAMUKY U3MEHEHUS CTPYKTYPHI
3aM1aCOB HE(PTH U T'a34.

3a nocneaHUE NATHAATD JIET
HAYaJIbHBIE 32ITAChI TPOMBIIIIEHHBIX
KaTEropu HeE(PTU BEIPOCIN HA
9,2 MJIP7, TOHH, 4 HAKOIJIEHHASA
JI06BIYA — HA 7,2 MJIPJL TOHH. YUCTBIH
IPUPOCT HAYATIBHBIX U3BJIEKAEMBIX
3a112COB HE(PTU COCTABUII OKOJIO
1 mupp ToHH. IIpu 3TOM 30% 3TOrO
MIPUPOCTA OBLIIO OOECTIEYEHO
OTKPBITUEM HOBBIX MECTOPOK/ICHUIA,
0 OOJIBIIEN YACTU HEKPYTTHBIX.

B 0o61mieit cyMMe 6bUTO OTKPBITO 672 MECTOPOKICHYS,
YTO COCTABJIAET IOYTHU TPETDH OT BCEX YUCIIAIIUXCS

B HACTOSAIIEE BPEMS HA OaIaHCE. BOMPEKU MHEHHIO
CKENTHUKOB, KOTOPBIE CYUTAIOT, YTO OTKPBIBAIOIMIUECS
HBIHE MECTOPOXK/IEHUA UMEIOT COMHUTEJIbHBIE
MEPCIEKTUBBI OKA3aThCA BOCTPEOOBAHHBIMU, 10

60% MECTOPOXKACHUH, OTKPBITHIX B TOCICAHUC
MATHAALATD JIET, y2KE BBEJIEHBI B PA3PAOOTKY.

He pa3o4apOBBIBAET U CUTYALIUA OTHOCUTEIBHO
34I14COB I'a3a. 32 TOCJIETHUE ITATHALATD JIET €TO
HA4aJIbHBIE 3a11AChI BBIPOCAU Ha 10,3 TPJIH Ky6. M,
a7100b149a — Ha 9,4 TPiH KyO. M. YUCTBIF IPHUPOCT
HA4YAJIbHBIX 34114COB I'a3a cCOCTaBuJI 0,8 TPJIH KyO. M,
npudeM 58% 3TOro NIPHUPOCTA MIPHUIIIOCh HA HEJABHO
OTKPBITBIE MECTOPOXKAEHUA. HECMOTPS HA TO YTO
CYILIECTBYIONIAS ChIPbEBAsI 6234 CIIOCOOHA OOECTICUUTD
JIOOBIYY ra3a Ha JOJITUE I'OJBL, F€OJIOIO-PA3BEJOYHBIE
PabOThI BEAYTCS JOCTATOYHO 3(P(PEKTHUBHO.

32 IATHAALATH JIET OBIO OTKPBITO 148 ra30BbIX
MECTOPOXKIEHUI, 4TO cOCTaBIAeT 20% OT OOLIETO
KOJIMYECTBA CTOAIMX Ha OanaHce, npudeM 40%
HOBBIX MECTOPOX/ICHUH YK€ PA3PAGATHIBACTCS.

Ha cerogaAamumnn eHb OPsAAKA ITIOJOBUHDI
CYMMAapHOI1 JOOBIYH HE(DTU OOECTIEUYNBACTCS
MECTOPOX/ICHUSIMU, KOTOPbIE OBLIIN BBEICHBI
B pa3paboTKy 40 1991 roga. 3a nocienHue
OMHHAALATH JIET 3T4 OIS CHU3UIACH C 68 110 51%.
HoBbIE MECTOPOXK/ICHUSA YKE O6ECTIEYNBAIOT 13%
CYMMAapHOI JOObIYH HEPTH, YTO B UPpax B 2017
IOy COCTaBUIO 69 MITH TOHH.

CymIeCTBEHHYIO JIONIO B CyMMApHOM 106bIU€e HE(DTHU
COCTABJISAET JOOBIYA U3 TPYAHONUSBBICKAEMbIX 34112COB
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YncTbIM NPUPOCT HaYanbHbIX
n3BneKaeMmblx 3arnacos HedTn
COCTaBMI OKONO 1 MNP TOHH.
Mpwn 3Tom 30% 3TOro npmpocTa
Obino obecrneyeHo OTKPLITUEM
HOBbIX MECTOPOXAEHUMN.

The net increase in the initial
recoverable oil reserves
amounted to about 1 billion
tons. At the same time, 30% of
this increase was provided by the
discovery of the new deposits.

The oil and gas complex is a
fundamental, critical sector of
the Russian economy. For its
sustainable development, it is
necessary to understand the
current state and dynamics of
changes in the oil and gas reserves
structure.

Over the past fifteen years,
the initial reserves of industrial
categories of oil and cumulative
production have increased by 9.2
billion tons and by 7.2 billion tons
accordingly. The net increase in
the initial recoverable oil reserves
amounted to about 1 billion
tons. At the same time, 30% of
this increase was provided by the
discovery of the new deposits, mostly small ones. A
total of 672 deposits were discovered, which is almost
a third of all currently listed on the balance sheet.
Contrary to the opinion of skeptics who believe that
the deposits that are currently being discovered have
dubious prospects to be in demand, up to 60% of the
deposits discover .

CooTHOLWEeHMe U3BJIeKaeMbIX
N OCTATO4YHbIX 3anacoB HECIJTVI

The ratio of recoverable and residual
oil reserves

OcTtaTou4Hble
Residual

N3Bnekaemblie
Recoverable




— 87 MJIH TOHH. ByKBaJIbHO 32
ocJIeAHME nATh JIeT (C 2012 1o
2017-11) pons no6eryu u3 TPU3
BBbIPOCJIA IIPAKTUYECKU BABOE.

CIPYKTYpPUPOBATD
OTEYECTBEHHYIO CBIPBEBYIO OA3y
IIPU3BAHA BBEACHHAA 1BA I'OAA
HA432/1 HOBAs KIACCU(PUKAITNS
YIVIEBOLOPOAHOI'O ChIPbSL.
Pa3paboTumnku B ec
OCHOBY BMECTO paHee
UCIIOJIb30BABILIETOCA
MNPUHIAIIA OLIEHKH 32I14COB
O U3YYEHHOCTHU NOJIOXKUIN
MPOEKTHBIA IPUHIIUIIL, YTO JAJIO
BO3MOKHOCTb I'dPMOHU3UPOBATH HOBYIO POCCUMCKYIO
KJIACCU(PUKALTHIO C APYTUMHU MEKTYHAPOAHBIMHA
KJIACCU(PUKAITUSIMHU, B YACTHOCTH, C KJIACCU(pUKALTUEN
MupoBoro aHepreTudeckoro cosera (MP5C)

— akKkpeguToBaHHOU OOH MeXyHapOIHOU
HETNPABUTEIbCTBEHHOU IIJIAT(OOPMBI, BKJIIOYAIOIIEH
92 cTpaHbl-y49aCTHULIBI U CBBILIE 8 THICAY
OPraHu3aUN-4JIEHOB. POCCHA, KaK OlHA 13
KPYIHENIINX S3HEPIE TUYECKUX IEPKAB, ABJIAECTCSA
AKTHUBHBIM Y94CTHUKOM COBETA B JIUIIE CBOETO
HanmoHambHOTO KOMUTETA.

Y10 KacaeTcss HE(PTH, TO B COBOKYITHOCTH
B Poccuu nmeercs 29,7 MiIp/, TOHH 34114COB,

15 MJIpJ; TOHH M3 KOTOPBIX — T€ 3aMACHL, KOTOPBIE
0 TpuUHATON MPOC Ki1aCcCU(PUKALTUN OTHOCATCA K
KATETOPUHU JOKA3AHHBIX 3a11aCOB. [To onienkam BP,
JOKA3aHHBIE 3aIT1ACBI COCTABJIAIOT 14,5 MJIPJ] TOHH.
Pazinyne B OIEHKAX — Hd YPOBHE CTATUCTUYECKOM
MOTPEMTHOCTH, YTO JJOKA3BIBAET: IPUHATAS HOBAA
POCCUICKAA KTACCU(DUKALINA ABJIAETCA TEM
WHCTPYMEHTOM, KOTOPBIH IO3BONAET 3(PHEKTUBHO
CTPYKTYPHPOBATD 3aITACHI U OLIEHUBATD UX
3KOHOMUYECKYIO NNEPCHEKTUBY. Kpome TOoro, Hopas
KJIACCU(PUKALTUS TO3BOJISIET OOBEKTUBHO OLICHUBATD
1 00bemMbl TPU3, KOTOPBIE CETOHS COCTABIISIOT
9,6 MJTP/T TOHH.

W3 73 TpaH Ky6. M reOJIOrMYECKHX 3aT1ACOB
ra3a JOKA3aHHBIE 3AM1AChI COCTABJIAIOT
38,3 TpsIH KyO. M, 4YTO TAKKE OJIM3KO K OllcHKaM BP
(35 TpJH KyO. M). DTO B IIOJIHOM MEPE CBUIETENBLCTBYET
06 OOG'bEKTUBHOM OLIEHKE C TOYKU 3PEHUS
POCCUMCKON KJIACCU(MPUKALIUNA U COOTBETCTBUU
€€ MUPOBBIM ITPAKTUKAM.

Poccurickas KiaccuUuKanya, OCHOBAHHAA Ha
MPOEKTHOM IIPUHIIMIIE, 1AE€T BO3MOXHOCTD BBIJIETIUTD
B OT/IEJIbHBIE KATETOPUHU TPYJHOM3BIEKAEMBIE 3AT1ACHI,
KOTOPBIE CETOHS CUNUTAIOTCA HUBKOA(M(PEKTUBHBIMU
U pa3paboTKa KOTOPBIX TPEOYET OCOOBIX MOAXOOB:
MHOAJEPKKU I'OCYJAPCTBA, HAJIOTOBBIX JILI'OT,
UHMPACTPYKTYPHBIX IIPOEKTOB U T.IL. [1j11 HEPTH 3TO
MEJIKHUE 3AJICKHU, TIOMECHCKAs1 CBUTA, IIOAT'A30BbIC 30HbI
U YJAJICHHBIE MECTOPOXACHU. [IJ151 ra3a — meibd U
yAaJIE€HHBIE MECTOPOXAcHM . HOBas KiacCupUKaLus
Ja€T BO3MOXXHOCTD KOJIMYECTBEHHO OLICHUTD
HEOOXOAMMOCTD HU/UIH BO3MOKHOCTD TEX MJIM MHBIX
npedepeHI NI ¥ O4EHD 4JPECHO BO3AEHUCTBOBATD HA
TAKHUE BBIIVIA/ISIINE MAJIOPEHTAOETBHBIMU 32114ChL.

YncTbI NPUPOCT HaYvanbHbIX
3anacos rasa coctasun 0,8 TpnH
Ky©0. M, npnyem 58% 3Toro
plellelelenp= ol iplela s DR Claizl = ol trillion cubic meters accordingly. The
OTKPbITble MECTOPOXAEHMS.

The netincrease in the initial gas
reserves amounted to 0.8 trillion
cubic meters, with 58% of this
increase accounted for the newly
discovered oilfields.

The situation with gas reserves does
not disappoint either. Over the past
fifteen years, its initial reserves and
production grew by 10.3 and by 94

net increase in the initial gas reserves
amounted to 0.8 trillion cubic meters,
with 58% of this increase accounted for
the newly discovered oilfields. Despite
the fact that the existing resource base
is capable of providing gas production
for many years, geological exploration
work is carried out quite effectively. For
fifteen years, 148 gas fields have been
discovered, which is 20% of the total
number on the balance sheet, with 40% of new oilfields
already being developed in the last fifteen years have
already been put into development.

To date about half of the total oil production is
provided by fields that were put into production
before 1991. Over the past eleven years, this share has
decreased from 68% to 51%. New fields already provide
13% of total oil production, which in figures amounted
to 69 million tons in 2017.

A significant share in total oil production is the
production of hard-to-recover reserves — 87 million
tons. Literally over the past five years (from 2012 to
2017) the share of production from hard-to-recover
reserves has almost doubled.

The new classification of hydrocarbons introduced
two years ago is designed to structure the domestic
raw material base. The developers, instead of the
previously used reserve assessment principle put the
project principle into practice, which made it possible
to harmonize the new Russian classification with
other international classifications, in particular, the
World Energy Council classification — an accredited
UNO international non-governmental platform
that includes 92 countries — participants and over 8
thousand member organizations. Russia, as one of
the major energy powers, is an active member of the
Council through its National Committee. }

CprKTypa Ha4alJibHbIX U3BNleKaeMbIX

CyMMapHbIX 3anacoB HechTn
Poccumnckon depepaumm

The structure of the initial recoverable
total oil reserves of the Russian Federation

MpengapuTensHo
OLieHeHHble 3anacs!

Pre-estimated reserves

10%

HakonneHHas fob6bba

Cumulative
production

19%

MepcnekTuBHbIE pecypcsbl
Prospective resources
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[TIEPCITEKTHBDI

Knaccndmkauyms 3anacoB Hecd T u rasa SPE
SPE oil and gas reserves classification

HavanbHble n3Bnekaemble

As for oil, in total in Russia
there are 29.7 billion tons
of reserves, 15 billion tons
of which are those reserves

Initial recoverable

which, according to the
classification adopted by
the Ministry of Electricity,
belong to the category

Il

«Hepa3bypeHHble»
1 Undrilled

«Pa3bypeHHble»
Drilled

PaspabatbiBaemble
Producing

Ecnu B UX pa3dpabOoTKE €CTb HEOOXOAUMOCTD, 3HAYUT,
HY>KHBI JIBIOTBI U METO/bI CTUMYJIHPOBAHUSL.

HepenTabenbHbIE 3a11aChl — 3TO 3aI14CH,

1111 3(P(PEKTUBHOI Pa3pabOTKU KOTOPBIX B
HACTOSAIIEE BPEMA HET TEXHOJIOTUI. 3HAYMUT,
HEPOIOIb30BATEIAM JOJLKHBI JABAThCS TAKUE
JIBI'OTBI, C IOMOIIBIO KOTOPBIX MOYKHO OBLIO ObI
CO3/JaBAThb TEXHOJIOT'UH, CHOCOOHBIE BIUATD HA
Pa3paboTKy 3TUX 3an1acoB. K npumepy, 66111
IPEJOCTABJICHBI JIBI'OTHI 111 PA3Pa6OTKU TIOMEHCKOM
CBUTBL, OTVIIMYAIONMIENCA CBEPXHUBKOIIPOHUIAEMBIMU
KOJUIEKTOPAMHU U BBICOKOBSI3KUMU HEDTAMU. B nepuoy
€ 2012 o 2017 rof TaM B CBEPXHU3KOIIPOHULIAEMBIX
KOJUIEKTOPAX CTAJIA IPUMEHATLCS OypEHUE
TOPHU30HTAJIbHBIX CKBAXKUH IUIIOC MHOI'OCTAAUMHbBIA
T'PIT. Bcero 3a nsaTh €T 1066194 HE(PTU BBIPOCIA B /1B
pasa. [I11 CTUMYJIMPOBAHUA OOBIYN CBEPXBA3ZKHUX
HedTEN CTAJIN UCTIOIb30BAThCA IPOIPECCUBHBIE
METOZBI TEMJIOBOT'O BO3JEUCTBUS — U JOOBIYA BEIPOCIA
Ha 67%. JIbrOThI, KOTOPBIC OBIITH IIPEIOCTABICHB,
MIO3BOJIMJIA CO3/1aTh WJIH IPUBJIEYb TEXHOJIOI'HH,
KOTOpPBIE OOECIIEYNIIH CYIIECTBEHHBIA POCT OOBEMOB
IOOOBIYLL.

Ermie et ecstb Ha3a 65% HeTH T06BIBAIOCH
KPYIHENUIIMMU POCCUUCKUMH MEUPKOPAMHU 34 CUET
TEXHOJIOTUH, KOTOPBIE Ha pyoeske 2000-x
MPUHATO ObLIO HA3BIBATH TPAJUIITMOHHBIMHA
(HAKJIOHHO-HAIIPABJIIEHHOE OyPEHNE U MPHUBLIYHbBIE
METO/IBI BO3ACHUCTBHUS HA 171aCT). CETOHS
KapTHUHA U3MEHWIACh KAPIUHATBHO: 60% 106BIYH
06ECIIEUNBAETCA 34 CIET TEXHOJIOT U, KOTOPBIE
€III€ B IIPOIJIOM JECATUIIETUU CUHUTAINCHh
HoBeHmMMU. K HaCTOAIIEMY BDEMEHM OHU YKE CTAIU
TPaJULIMOHHBIMA. CTPEMUTENBHOE BHEAPEHNE
MIPOIPECCUBHBIX TEXHOJIOTUI 6yIET TPOJOIKATHCA.
DTO YCTOUYUBBIH TPEH,

OTeNbHBIA BONPOC — TEXHOJIOTHUH 15
BBICOKOBBIPAOOTAHHBIX MECTOPOXKACHUN. OHU
UMEIOTCs, HO HE IIOBCEMECTHO IIPUMEHSAIOTCH,
IIOCKOJIbKY Y HEZIPDOMIOJIB30BATEJIEN TOJIKHA ObITh
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of proven reserves. BP
1 estimates that proven

HepokasaHHble

reserves amount to
14.5 billion tons. The

Unproved

BeposiTHble

Probable

difference in estimates is

at the level of statistical
error, which proves that

the adopted new Russian
classification is the tool that
allows you to effectively
structure the reserves and
evaluate their economic
prospects. In addition, the
new classification allows an
objective assessment of the volumes of hard-to-recover
reserves, which today amount to 9.6 billion tons.

73 trillion cubic meters of geological reserves have
a large part of gas proven reserves (38.3 trillion cubic
meters), which is also close to estimates of BP
(35 trillion cubic meters). This fully testifies to an
objective assessment from the point of view of
the Russian classification and its compliance with
international practices.

The Russian classification based on the project
principle makes it possible to identify hard-to-
recover reserves in certain categories, which today are
considered to be inefficient and the development of
which requires special approaches: state support, tax
incentives, infrastructure projects, etc. For oil, these
are small deposits, the Tyumen suite, subgas zones and
remote fields. For gas — shelf and remote deposits. The
new classification makes it possible to quantify the
need and/or possibility of certain preferences and is
very targeted to influence such seemingly unprofitable
reserves. If there is a need for their development, it
means that incentives and incentive methods are
needed.

Unprofitable reserves are those for which effective
development is currently not available. It means
that subsoil users should be given such privileges
with the help of which it would be possible to create
technologies that can influence the development of
these reserves. For example, benefits were provided
for the development of the Tyumen suite, which is
characterized by ultra-low-permeability reservoirs and
highly viscous oils. In the period from 2012 to 2017,
in ultra-low-permeability reservoirs, horizontal wells
were drilled and a multi-stage hydraulic fracturing
was applied there. In just five years, oil production has
doubled. To stimulate the production of ultra-viscous
oils, progressive methods of heat treatment were used
— and production increased by 67%. Benefits that were
provided allowed to create or attract technologies that
ensured a significant increase in production volumes.

Bo3MoxHble
Possible



MOTUBALUA JJI1 UX UCHIOBb30BAHMU . OUEHb BAXKHO
yOEaUTb KOMITAHUH HE IPOCUTB Y TOCY1APCTBA
JIBI'OTBI, 4 CO3/1aBATh TEXHOJIOTUH. A BOT 34 CYET YErO
UX CO37aBATh — CTUMYJIMPOBAHUSA OT TOCYAAPCTBA
WA BHYTPEHHUX PE3EPBOB KOMIIAHUH — TYT BBIOOD 32
CaMUMU HEJIPOIOIb30BATENSMU.

CHH>KEHUE PUCKOB M HEONIPEJETIEHHOCTEN,
BO3ZHUKAIOIIUX 10 MEPE Pa3paboTKU
MECTOPOXKIECHH S, HA KAXKIOH U3 CTAIUU B Ol POMHON
CTEINEHU 3aBUCUT OT B3AUMOJCUCTBUA IOCY1aPCTBA
U HEJIPONOb30BaTesA. Ha pernoHanbHOM CTaJun
PHCKHU T€0JIOrOPA3BEAOUYHBIX PA6OT 6€pET
Ha ce65 TOCYNAPCTBO, HA IOUCKOBO CTAITUU
OHO IEJTUT PUCKH C HEAPOIIONb30BaTeeM. Ha
JAIBHEUITNUX TANAX F'OCYAAPCTBO CLIOCOOHO
BJIMATD HA IMIPOLIECC YK€ UCKIIOUUTEIBHO METOJAMH
CTUMYJIUPOBAHUSA — 33 CYET NPEJOCTABICHUA
HAJIOTOBBIX JIBI'OT WJIM IPUMEHEHUS CIIETUATIBHBIX
MEP MO UH(PPACTPYKTYPHOMY ITPOEKTUPOBAHUIO.
IIpOEKTHBIN IPUHLUII IO3BOJIAET TOCYAAPCTBY 1
HEZPONOJIb30BATEIIO KOOPAUHUPOBATD ACUCTBUSA
HA BCEX ATAIAX PAa3pabOTKU MECTOPOXAeHH. K
MPUMEPY, Ha BLICOKOOOBOJHEHHOM CaAMOTIOPCKOM
MectopoxaeHnu HK «PocHeDTh» IEKITAPUPYET,
KaKHe IEHUCTBUA OHA OYAET NIPEAIIPUHUMATD U KAKUE
PE3YIABTATBI COOUPAETCA ITOMYYHUTh, A TOCYAAPCTBO
OOCYXK/JAET ITH IUIAHBI C KOMITAHUEN, IPUHUMAET
WX WIN BBICKA3bIBA€T KOHCTPYKTUBHYIO KDUTHKY.
Korga gocTuraeTcss KOHCEHCYC, TOCYAAPCTBO
U HEJIPOIIOJIb30BATEND AEHCTBYIOT IO OOIIUM
paBrIaM, COOPMUPOBAHHBIM HA OCHOBE ITPOEKTA.

ITogOGHBIN OAXO/ IIPEAYCMATPHUBAET 1IEIEBOE,
MOHATHOE U TOYEYHOE CTUMYJIUPOBAHNE
KOHKPETHBIX MEPOIIPUATUNA. OH HEOLIEHNUM [1JI
Pa3BUTHA NIEPCIIEKTUBHBIX IPOEKTOB. B HACTOAIIEE
BPEMA HAYMHAETCA UHTEHCUBHAS PA3PA00TKA
mesibpa OXOTCKOIO MOPS, B OJIMKAIINE IIATh JIET
CTAPTYIOT OYEHD CEPBE3HBIE IPOEKTHI IO OCBOEHUIO
APKTUYECKOTO eabda. TpebyroT pasBUuTHUsL
riepuepUitHbIE TEPPUTOPHUH JEUCTBYIOMNX
HE(TAHBIX IPOBUHIINM, I7I€ OTKPBIBAIOTCS
KPyIHENIINE MECTOPOXAeHUA. K Ipumepy, Tpu roga
Ha32/J1 6blJIO OTKPBITO OMOPHUHCKOE MECTOPOXKIEHUE,
OJTHO M3 KPYITHENIINX B [IOCTCOBETCKOU UCTOPHH.
KayT pazpaboTku 1i1y60KHE TOPU3OHTHI 3a11aTHOHU
Cubupu, IPONyIeHHbIE O6'BEKTHI B YPAno-TIOBOIKbE.

3amacos yIJIeBOIOPOHOIO ChIPbs Y Poccun
JOCTATOYHO. OJHUX PEHTAOEBbHBIX 34114COB HEPTHU
XBATUT IS IOAICPKAHIA JOOBIYN HA YPOBHE, AXKE
IIPEBBIIAIONEM CEIOAHAIIHUN, HA 28 JIET. Ara3a —

1 Ha Bce 50! OCHOBHOM BOIIPOC: HEOOXOAUMA JIN
Pa3pabOoTKA TEX WIIH UHBIX TPYJHOU3BICKAEMBIX
3a11acoB? ECJIM OTBET «/1a», TO HA APEHY JJOIDKHO
BBIXO/IUTB IIPOEKTHOE YIIPABJICHHUE IIPOIIECCAMU,
[IPEAYCMATPUBAIOIIEE TECHOE B3ANMOJEUCTBHUE
HEJPOIIOJIb30BATEICH U TOCYAAPCTBA.

AHAJIUTHYECKASA IPYNIA )KypHaIa <BpeMs KOJITIOOHHTA.
Bpema I'PID>

IMpu nofroToeke MaTepumarna bbina MCNonb3oBaHa MHpopMaLMs,
nonyyeHHas B NpoLecce y4actus B pabote 15-ro Poccuickoro
HedTera3oBoro KoHrpecca

A decade ago, 65% of the oil was produced by the
largest Russian majors at the expense of technologies
that at the turn of the 2000s were called traditional
(directional drilling and the usual methods of
influence on the reservoir). Today, the picture has
changed dramatically: 60% of production is provided
by technologies that were considered the newest in
the past decade. By now, they have become traditional.
The rapid introduction of advanced technologies will
continue. This is a steady trend.

A separate issue is technology for highly developed
deposits. They are available, but not universally
applied, because subsoil users must have motivation to
use them. It is very important to convince companies
not to ask for benefits from the state, but to create
technologies. But how to create them — incentives
from the state or internal reserves of the company —
the choice is for the subsoil users themselves.

Reducing the risks and uncertainties that arise as a
field develops at each of the stages depends to a great
extent on the interaction between the state and the
subsoil user. At the regional stage, the state assumes
risks of exploration, at the exploratory stage it shares
risks with the subsoil user. At further stages, the state
is able to influence the process by using only incentive
methods — by providing tax incentives or applying
special measures for infrastructure design. The project
principle allows the state and the subsoil user to
coordinate actions at all stages of field development.
For example, at the highly watered Samotlor field,
Rosneft Oil Company declares what actions it will take
and what results it intends to get, and the government
discusses these plans with the company, accepts them
or voices constructive criticism. When consensus is
reached, the state and the subsoil user act according to
the general rules formed on the basis of the project.

Such an approach provides understandable
and targeted stimulation of specific activities. It is
invaluable for the development of promising projects.
Currently, intensive development of the Sea of Okhotsk
shelf begins, and in the next five years very serious
projects will be launched for the development of
the Arctic shelf. The development of the peripheral
territories of the operating oil provinces, where the
largest fields are opened, is required. For example,
three years ago, the Omorinsky field was discovered,
one of the largest in the post-Soviet history. Deep
horizons of Western Siberia, missed objects in the Ural-
Volga region are awaiting development.

Russia's hydrocarbon reserves are sufficient. Only
profitable oil reserves will be enough to maintain
production at a level even exceeding today’s for
28 years. And gas — and all 50! The main question is: is it
necessary to develop certain hard-to-recover reserves?
If the answer is “yes”, then project management of the
processes should be in the arena, providing for close
interaction between subsoil users and the state.

Analytical Group of the Coiled Tubing Times

While preparing the material, information obtained in the process of
participation in the work of the 15th Russian Oil and Gas Congress
was used
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KonTiooMHr paclumpsieT rpaHmibl
MHOroCTajlMMHOIrO rmapopaspbiBa
nnacTa B CJ1Ia00OKOHCONMANPOBAHHDbIX
TePPUreHHbIX KonneKTopax

Coiled Tubing Has Set New
Benchmarks for Multistage
Fracturing in Poorly Consolidated
Terrigenous Reservoirs

Cepreri CHMAKOB, OOO TIIH-HTII»; AHaToxuit KHWIUTHH, OO0 dlakep CepBHC>

Sergey SIMAKOV, GPN-NTC LLC; Anatoly KICHIGIN, Packer Service LLC

B nacmosauee epems ¢ yuenmom YxyouleHus
Kawecmea Pa3eeoartuLx 3anacos 0NmoeibHblm
U 4Pe3BbIUALIHO BANCHBIM CINAHOBUMCA B0NPOC
B03MONCHOCINU BPUMEHEHUAMHO2OCIIAOULLHO20
2uopaesaureckozo paspuoléa naacma (MIPI)
Ha CKBANCUHAX CO CIONCHOIL 2e07102Ue. APKUM
npumepom ycneuirio2o npumererus MIPII ¢
npumenernuem I'HKT cmaJt 0noim, noryuentolii
Ha MeccoaxcKom Heghme2asoKoro0eHCamnoMm
mecmopoocoenuu (HIKM), 20e ycnewro
npoegeder MI'PI1 ons mp)yoHOU3ENeKACMBLX
3anacos (TPH3) ea3K0il negpmit, 3a1e2arouyux
8 NeCcUaAHbLX CAAOOKOHCONMUOUDOBAHHBLX
KOANEKMOPAX Ha HeOONbUUX 271YOUHAX 6
YCROBUAX HUSKUX IMemnepam)p.

Ha oannom amane pa3eumus negpmsanoti
nPOMbLUUICHHOCMU 8Ce OOIbULE U OOIbULE 8
Paspabomiy 6061eKAI0OMCA CHUMAIOULUECS
paree HepeHmabenvHbuIMU MECINOPONCOCHIUA,
max nHaszvieaemoie TPH3. Onvim Meccoaxcko2o
HI'KM, nosxcanyii, asaaemcs Hauboree
obwuuprovim 8 Poccuu 6 naare anpobavuu
DasnuMHbLX CUCeMm U CIpame2ull
3aKaAHUUBANUSA 20PUSOHINANLHBLX CKEANCUH C
MI'PIT 8 yCn08UAX 8A3KOU HePHMU, 3ANe2arOUjUxX
8 NeCUAHbBLX CAAOOKOHCONMUOUDOBAHHBLX
KOANEKMOPAX Ha HeOONbUIUX 21YOUHAX

npu HusKux memnepamypax. [iposeoerHoie
pabomut 1 86160061 MO)Y1NT ObLING UCNONLIOBAHDL
npu nPoexmupPOBarULL U OUCHKU AHAIO2UMHBIX
no cmpyrxmype TPH3.

BeBepgeHue

B HacrosAmee BpeMs B IKCILIYyaTALIUIO BBOJUTCA
BCE OOBIIEE KOJITUYECTBO MECTOPOXKAECHUH
HE(PTH U ra3a, KOTOPBIE UMEIOT OUYEHD CJIOKHOE
TCOJIOTNYCCKOC CTPOCHUC. OLIHI/IM H3 Hauboee
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Today, when most reservoirs bave low productivity,
the question of whether multistage bydraulic
Jfracturing can be applied in wells with complex
geology becomes very imporitant. An outstanding
example of multistage hydraulic fracturing using
coiled tubing was a project in Messoyakba oil, gas
and condensate field where multisiage fracturing
was successfully performed for stimulation of
production of hard-to-recover beavy oil in poorly
comnsolidated reservoirs at shallow depths and low
temperature.

Currently, the oil industry development bas to deal
with the increasing volume of so-called hard-to-
recover reserves, which were previously considered
unprofitable. The experience gained in Messoyakha
oil and gas condensate field is probably the most
extensive in Russia in terms of testing various
systems and completion strategies for horizontal
wells with multistage fracturing operations in
poorly consolidated sandstone reservoirs with
viscous oil at shallow depibs and low temperatures.
Operations performed and lessons learnt can

be used for simulation and evaluation of similar
bard-to-recover reserves.

Introduction

Currently, more and more oil and gas fields with very
complex geology are being put into operation. One of
the most striking examples is the Messoyakha group of
fields, which is related to the category of giant fields.

Messoyakha group of fields (East Messoyakha and
West Messoyakha) was discovered in the 80s of the
XX century. Currently, proven geological reserves of
Messoyakha fields amount to 472.4 million tons of oil
and gas condensate and 188 billion m? of natural and
petroleum gas.

Development of the largest oi reservoirs was initially
hindered by the transport and industrial autonomy of



SIPKUX IIPUMEPOB OOBEKTOB TAKOT'O TUIIA SIBJSETCS
MeccoaxcKas IpyIna MECTOPOXIECHUI, KOTOPAs 110
3a11acaM HE(PTU U T'a32 OTHOCUTCS K YHUKAJIbHBIM
re€OJIOTUYECKUM OOBEKTAM

I'pynmna MeCCOAXCKUX MECTOPOXIAECHUN
(BocTouHO-MeCCOoAXCKOe U 3an1aJHO-MECCOIXCKOE)
ObL1a OTKPHBITA e1ie B 80-x rogax XX Beka. B
HACTOAIIEE BPEMA UX JJOKA3AHHBIE I€OJIOI'MYECKUE
3aI4ChI COCTABIAIOT 4724 MJIH T HE(PTH U I'A30BOT'O
KOHJZIEHCAT4, 4 Takxe 188 Miipza M? IPpUPOJHOrO U
HEPTIHOTO ra3a.

OCBOEHHUIO 60raTEUINX HE(PTEHOCHBIX YYACTKOB
M3HA4Y4JIbHO IPENATCTBOBAJIA TPAHCIIOPTHO-
IIPOMBIIJICHHA ABTOHOMUSA TEPPUTOPUH.
Pacrnionosxennbie Ha ['bIIAaHCKOM IOJIYOCTPOBE
B Ta3oBCcKOM parioHe SIMano-HeHernkoro
ABTOHOMHOI'O OKPYI'a MECTOPOXAEHUA OTPE3AHbI
OT UMBUJIU3ALINU JECATKAMU KUJIIOMETPOB TYH/ PBL
Bavkadmui KPpynHbIN HACEJIEHHBIN IIYHKT — F'OPO/,
HoBbI#1 YpeHIor — HaXoauTCa B 340 KM K IOI'Y OT
MPOMBICJIA, ONIVKANIIASA TPAHCIOPTHAA TOYKA —
rtocesiok Ta3oBckuit — B 146 kM
(puc. 1).

Bocrouno-Meccosaxckoe
MECTOPOXKIAECHHUE OTIINYAETCH
HENIPOCTBIM I'€OJIOT'MTYECKUM
CTPOEHUEM: MOIIIHBIE I'A30BBIE LIANKY,
pac4jieHEHHbIE, TUAPOAUHAMNYECKH
HE CBSA3AHHDIE 3AJIEXKU, KOJIJIEKTOPBI
C U3MEHYUBBIMH CBOUCTBAMU —

BCE 3T OCOOEHHOCTHU BBI3BAIH
HEMAJIO CJIOKHOCTEN IIPU CO34AHUUN
re0JIOTNYECKOM MOJEINU U KOHLIEIITA

yan. THK-755m
Gas-oil contact-755 m

LTI B H]. MEL
=

| BOCTINHO-BECE0S

Vostochno-Messoyakhskoye field

Zapadno-Messoyakhskoye field

Lau Tl
Novy Urengoy

Pucynox 1 — Cxema pacnonoxcenusn zpynnsi
MeccoaxcKkux mecmoporcoenuil

Figure 1 — Layout of the Messoyakba group
of fields

yan. THK-775 m
Gas-oil contact-775m

pa3paboTKu akTUBA. [TlepBbie
pa3BeJOYHbIC CKBAKUHBI U BOBCE
OKa3aJIUCh CYyXUMU. I3MeHeHune
NPEACTABICHUI O I'€OJIOTUH
MECTOPOXKAECHHUA 34CTABJIAIO HA XOY
NEPECMATPUBATS IJIAHBI OyPEHUA U
O0YyCTPOUCTBA UH(PPACTPYKTYPHIL.

CJI0’KHas T€0JIOTUYeCcKas
CTPYKTYpPa 3aJIEXKEN
(puc. 2) BIIOTH JO HEJABHET'O BDEMEHU
NPENOJHOCHIIA HEPTAHUKAM CIOPIIPHU3LL, C
OypEeHUEM KAXKJOH HOBOM CKBA’KUHBI yTOYHSJIOCh
CTPOEHME 3ATIEKHU.

ITo pesynbraTam 6ypenus 2015-2016 rogos
TreOJIOTUYECKAS MOZIENb IIPETEPIIEIIA CEPbE3HBIE
U3MEHEHUA. BIIO OnIpeeIeHo, 4TO OCHOBHONU
niact ITK1-3, nepBoOHa4Ya/JIbHO PACCMATPUBAEMBIH
K4K €IMHBIN MOHOJIUTHBIN OO'BEKT, COCTOUT U3 TPEX
LUKJIUTOB, KOTOPBIE 3HAYUTEIBHO PA3JINYAIOTCS
IO CBOUCTBAM U TPEOYIOT OTAEIBHOTI'O ITOXO/A K
paspaborke. HyoxkHui nukanT C IpeAcTaBisaeT
COOOM OTIIOKEHUA PYCIOBBIX (paLnH, CPOPMHUPOBAH
KPYITHO3€PHUCTBIM IIECYAHUKOM, OOIAJAET
XOPOUIUMH KOJJIEKTOPCKHUMHU CBOMCTBAMU U,
COOTBETCTBEHHO, BBICOKUM ITIOTEHIIUAJIOM JIOOBIYH:
3aITyCKHBIE COUTHI CKBAXKUH BAPBUPYIOTCS OT
150 10 400 T/CyT. BBllIEneKanue IUKINTHI B,

A — 3T0 NIOMIMEHHBIE (PALIUH, U30JIUPOBAHHBIE
I'€OJIOTUYECKHE TeJIA C 60JI€€ HUBKUMU }

yan. BHK-820 m
Water-oil contact-820 m

ycn. BHK-810m
Water-oil contact-810 m

Pucynox 2 - I'eonozuuecxana cmpyxmypa 3anesxiceii Bocmouno-
MeccoaxcKozo mecmopoicoenus

Figure 2 — Geological structure of deposits of the Vostochno-
Messoyakbskoye field

the region. The fields in the Gydanskiy Peninsula in the
Tazovskiy district of the Yamal-Nenets Autonomous
District are cut off from the civilization by tens of
kilometers of tundra. The nearest large settlement —
Novy Urengoy — is located 340 km south of the field,
the nearest transport point is Tazovsky — 146 km

(Fig. 1).

Vostochno-Messoyakhskoye field hasa
challenging geology: thick gas caps, stratified and
hydrodynamically unconnected deposits, reservoirs
with variable properties — all these features caused
many complications during geological simulation
and planning field development concept. The first
exploration wells were completely dry. Changes in
perceptions of the field's geology have led to instant
revisions in drilling and infrastructure plans.

Until recently, complex deposits geology (Fig. 2)
surprised the oilmen. The structure of the deposit was
redefined with each new well drilled.

Based on the results of drilling in 2015-2016, the }
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KOJUIEKTOPCKUMHU CBOMCTBAMHU U IOTEHITUATIOM
066191, OJJTHAKO OCHOBHBIE 3a11AChI HE(PTHU
COCPEAOTOUYEHBI B OTJIOKEHUSAX BEPXHUX ITUKJIUTOB.
Hcxops U3 MPUHSITON KOHIENIUU I'€OJIOTU
onpenenuIu NPUOPUTETHOCTD B OyPEHNU HA 3AJIEXKD
C 60J1€€ KAYECTBEHHBIMH U YBEPEHHBIMU 34M1ACAMY,
00bEM KOTOPBIX, K CO’KAJICHUIO, OTPAHHUYCH.

OcobeHHOCTM cNaboKOHCONNAUPOBAHHbIX
TeppUreHHbIX KONNeKTOpoB

B NeCKONPOSABIIAIOMINX KOJIJIEKTOPAX B IIPOLIECCE
IKCILTYaTAIUY CKBAKUH TBEPABIE YACTUIIBI
BBIHOCSITCS U3 IIJIACTA BCJIEACTBUE PA3PYIICHUS B
HEM IIPUPOJHOIO LEMEHTUPYIOMIETO MATEPHUAIA. DTO
MOKET NPOUCXOANTD: U3-32 HAPYIIEHUS PABHOBECUS
B MACCHUBE IOPO/IbI B IPUCTBOJIBHON 30HE I1O/]
BO3CUCTBUEM T'OPHOI'O U 3200MHOTO /IABJICHHU;
BJIMSIHUS IEPEMEHHBIX MEXAHUYECKHX HATPY30K
HA IUTACT; BO3ACHCTBUS HATPY30K NPU (PUIBTPALTUHN
JKHUJIKOCTEN; PACTBOPEHUS LIEMEHTHUPYIOMIETO
MAaTEPHAJIA B PEIYIBTATE IPUTOKA IIJIACTOBOH BOJIBL.

OCHOBHOM IPUYUHON PA3PYIIEHUSA TPU3A00MHON
30HBI I1IJ1ACTA SIBJISIETCS BBICOKASI BEIMYMHA
TPaJUEHTA AABJICHUS HA CTEHKU CKBAKHUHbI U
CKOPOCTD (PUIIBTPALUH )KUAKOCTHU. ITpU BBICOKHUX
TPAJUEHTAX JABJICHUS U HEAOCTATOYHOU IPOYHOCTU
LIEMEHTHUPYIONIETO MATEPHAIA 3€PHA IECYAHUKA
OTAESIOTCSI OT OCHOBHOI'O MACCUBA U BBIHOCSITCS B
CKBAXKUHY.

Hepe 1Ko poJib CBA3YIOMIETO MEXK/Y IIECUMHKAMHU B
MJ1ACTE-KOJIJIEKTOPE BBIMOJIHAET CAM CKBAXKUHHBIN
(uron1, HaIpUMep, B 33JIEKAX BBICOKOBSI3KON HEPTU
U OUTYMOB. B TaKHMX 3271€5KaX MHTEHCUBHOCTD BBIHOCA
MECKA U3 IJIACTA B CTBOJI CKBAKUHBI 3ABUCUT OT
BEJIMYMHBI ICIPECCUN. YeM BBIIIE ICIPECCHUS, TEM
OOJIBIIIE IECKA ITIOCTYIACT B CKBAKHUHY.

Ha pucyHKe 3 IpeACTaBIEHA CXEMA OCHOBHBIX
IPUYHH PA3PYLUICHU HEYCTOMYHUBBIX KOJJIEKTOPOB
U BBIHOCA IIE€CKA.

geological model was changed significantly. It was
determined that the main layer PK1-3, that was
initially considered as a single monolithic object,
consists of three cyclites, which differ significantly

in properties and require a separate development
approach. Lower cyclite C is a deposit of channel facies,
formed by coarse-grained sandstone. This cyclite has
good reservoir properties and thus high production
potential: well commissioning rates range from 150 to
400 tons per day. Upper cyclites B, A are represented
by floodplain facies, isolated geological features with
low reservoir properties and production potential.
However, the main oil reserves are concentrated in the
upper cyclite deposits. Based on the accepted concept,
geologists have decided to first drill wells in deposits
with better quality reserves, although, unfortunately,
the volume of these deposits is limited.

Features of poorly consolidated
terrigenous reservoirs

In sand-producing reservoirs solid particles are
produced from the reservoir during well operation
due to the destruction of natural cementation material
in the reservoir. It can be caused by the following
factors: rock imbalance in the near-wellbore region
due to the influence of rock and bottomhole pressure;
the influence of variable mechanical stress on the
formation; the influence of stresses during the fluid
filtration; dissolution of cementing material as a result
of formation water inflow.

The main reason of bottomhole zone damage is a
high pressure gradient on wellbore walls and fluid
filtration rate. High pressure gradients and insufficient
strength of cementing material cause sandstone grains
to separate from the main rock mass and filtrate into
the well.

In many cases well fluid itself acts as a binder
between the sandstones in the reservoir, for example,
in high-viscosity oil and bitumen deposits. In such

MPUYVHbI PASPYLLIEHMA HEYCTONYBbIX KONEKTOPOB V1 BBIHOCA MECKA

CAUSES OF DAMAGE OF UNSTABLE RESERVOIRS AND SAND PRODUCTION
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Figure 3 — Causes of damage of unstable reservoirs and sand production
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B pesysnpraTe NeCKOnposiBICHUHM BOZHUKAIOT
IMOTEHIINAJIBHO ONIACHBIE JJOPOI'OCTOSIIIUE
OCJIOXKHEHUST:

— CHUIKCHHE JEOHUTOB U3-31 OOPA30BAHUSI
IIECYAHBIX IPOOOK;

— HapYHIIECHHE LEJOCTHOCTH OOCA/THBIX KOJIOHH;

— OEepeKpPBITHE UHTEPBAIA TTIEPHOPATTU;

— a6pa3uBHAS 3PO3US MOI3EMHOT'O U HA3EMHOT'O
06OPYIOBAHMS CKBAKIH U I'A30IIPOBO/IHBIX
cucTteM (TpyboInpOBOIOB, 3AIIOPHBIX YCTPOKCTB,
CETMAPAIMOHHOTO O60PY/JOBAHUA);

— BO3HHUKHOBEHUE HEOOXOIMMOCTHA OUUCTKU
JIOOBIBAEMOTO IIPO/IYKTA OT IIECKA 1 €TO
YTUIA3AIASL

MeToabl 60pb6bl c neckonpofABsieHNeEM

Pemenne npo61eMbl 60PbOBI C BBIHOCOM ITECKA
B CTBOJI CKBAXKUHBI CBAI3aHO C HEOOXOAUMOCTBIO
OPENOTBPAIECHHUS TPOOKOOOPA3OBAHUSI IPU
UCHOBITAHUU U KCILJIYATALIUU CKBAXKHUH, OBBIIICHUS
UX IPOU3BOAUTEIBHOCTH, YMEHBIICHUS 3aTPAT HA
KAIIUTANbHBIA U TEKYIIMA PEMOHT.

V3yuyeHnE MHOTOJIETHETO MPOMBICIOBOI'O ONBITA
OOPBOBI C IECKONPOSABICHUEM ITOKA3aJI0, YTO
HauOO0JIEE PAITMOHAIBHBIMU MY TAMHU OOPBOBI C
BBIHOCOM IIE€CKA ABJIAIOTCS CIENYIOIINE METO/BI,
KOTOPBIE MOXXHO Pa3/I€/INTh HA JIBE I'PYIIIDL
— YCTAaHOBKA (PUJIBTPOB PA3JIMYHON KOHCTPYKIIUH

(IIpOBOJIOYHBIE, LIEJIEBBIE, I'PABUMHBIE U [ID.);
— 3aKpEINJICHUE NTOPOJ B IPU3A00HHOM 30HE C

HCITOJIb3OBAHHNCM PA3TNYHbBIX CITOCOHOB U }

MATCPHUATIOB (TQ.MHOHS[)I(HI)IC COCTAaBbI, CMOJIBI,

reservoirs, sand filtration rate from the reservoir into
the wellbore depends on the differential pressure. The
higher the differential pressure, the more sand enters
the well.
Figure 3 shows a scheme of the main causes of
damage of unstable reservoirs and sand production.
Potentially dangerous and costly complications arise
as a result of sand production:

— flow rates reduction due to sand plugs;

— damage to the integrity of the casing pipes;

— plugging of the perforation interval;

— abrasive erosion of downhole and surface well and
pipeline equipment (pipelines, shut-off valves,
separation equipment);

— the need to remove sand from the produced fluid
and dispose of it.

Sand control methods

Solving the problem of sand production allows to
prevent plugging during well testing and operation,
increase well productivity and reduce the cost of well
workover.

Analysis of a long experience in sand control has
shown that the most effective ways are the following
methods, which can be divided into two groups:

— installation of filters of various designs (wire,
slotted, gravel, etc.);

— rock strengthening in the near-wellbore region
using various methods and materials (cement
compositions, resins, chemical solutions, etc.).

It should be noted that in some cases sand
production has a positive impact, for example in low-

METOAbI SKCTMITYATALIN CKBAXWH C MECKOTMPOABNAOLLINMW KOJIJTEKTOPAMM

METHODS OF OPERATION OF SAND-PRODUCING WELLS

C BbIHOCOM Mnecka Ha NOBEPXHOCTb

M penoTBpalleHMne BbIHOCa necka

TECHNOLOGIES

Sand-producing wells Preventing sand production
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Komno3nuumm ons kpennenus M3[1 RoKcoBaHHME Hedima B I

Compositions for strengthening
the near-wellbore region

Vicnonb3oBaHWe LEMEHTOB

€ CoyetaHme hr3nHecKmx [paBuIHbIE hmnbTpbl: Ha ycTbe;
CO CreLCBONCTBaMM

(haKTOPOB 1 XMMpEeareHToB Ha 3aboe

Application of special cement

ofs Combination of physical factors Gravel filters: At the surface;
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and chemical agents Downhole

Pucynorx 4 - Memoowt 3KCniyamanuu CK6aANCUH C NeCKONPOACAAIOUUMU KOAAEKIMOPaAMU
Figure 4 — Methods of operation of sand-producing wells
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XHUMUYECKHUE PACTBOPHI U T. 11.).

CnelyeT OTMETUTD, YTO IECKONPOSIBICHUE
B HEKOTOPBIX CJIYYAAX MOXKET UTPATh U
MHOJOXKUTEIBHYIO POJIb B CIY4a€ IKCIUIYATALIUU
MaJIOMOMIIHBIX IJIACTOB, CJIOKEHHBIX 13
MaJIOIIPOHULIAEMBIX IIOPOZ,. BBIHOC ECKa 1
YACTHUYEK PA3PYIIEHHBIX TIOPOJ, U3 TAKUX IJIACTOB
HPUBOJAUT K YBEIMUEHUIO IPOHUITAEMOCTH
NPU3A200HHOM 30HBI U, KAK CJIE/ICTBUE, K
YBEJIMYEHUIO IEOUTA CKBAXKUHBI.

C 9TOU TOYKM 3PEHUA METOABI AKCIIYATALIUHU
CKBAKHH C [IECKOIIPOSABJICHUEM IIOAPA3AEIAIOT HA
JIBE OOIIUPHBIE IPYIIIIHL:

— 3KCILIyaTalMs CKBAKHMH C BLIHOCOM I1ECKA HA

MMOBEPXHOCTB;

— 3KCILIyaTALM CKBAKUH C [IPEJOTBPALICHUEM

BBIHOCA IIECKA U3 I1JIACTA.

Ha pucyHke 4 11peACcTaBIeHbl OCHOBHBIE METO/bL
KCIUIYATALIUN CKBAXKUH C IECKONPOABIIAIONUMHU
KOJUIEKTOPAMHU.

K MexaHHYeCKHM METOIAM OTHOCATCA
MPOTUBOIIECOYHBIE (DUIBTPHI PA3ITUYHOM
KOHCTPYKIIUH. DTO I'PABUMHO-HAMBIBHBIE,
KAPKACHO-TPABUMHBIE, MHOI'OCJIOUHBIE CETYATHIE,
I'PaBUMHO-HAOUBHBIE U JIP.

K pH3HKO-XHMHYECKHM OTHOCITCA METOMBI
33aKPEMIEHNS KOJUIEKTOPOB IyTEM KOKCOBAHU A
HEPTH B IPU3A60MHOI 30HE, 4 TAKIKE COUETAHNE
(PU3NYIECKUX U XUMUYECKHUX METOJIOB, HAIIPUMED,
CO3jaHHE ITPOIIIAHTHOI'O (PUIBTPA B IPU3A00HHON
30HE CKBAXKUHBL.

XHMHYECKHE METO/bI OCHOBAHBI HA
UCKYCCTBEHHOM 34KPEIJIEHUU IPHU3A00HHON 30HbI
MJ1ACTA CMOJIAMH, IEMEHTOM C COOTBETCTBYIOIUMH
HAIIOJTHUTEJISIMU.

OmnbIT Meccosaxckoro HI'KM, noxxanyi, sBasi€TCs
HanboJjiee OOMUPHBIM B Poccuu B itaHe anpo6anuu
PAa3/IMYHBIX CUCTEM M CTPATETHUH 3aKAHYUBAHUA
TOPU3OHTAJIbHBIX CKBAKUH C MI'PII B ycimoBuax
BA3KOI HE(PTH, 32JIETAIOMMX B [IECYAHDBIX
CJIAOOKOHCOUUPOBAHHBIX KOJUIEKTOPAX HA
HEOOJIBIIUX ITIYOUHAX [IPHU HU3KUX TEMIIEPATYPAX.
Crarucrtuka padot komniekca 'HKT nnoarsepxaet
3P PEKTUBHOCTD IPUMEHEHU S KOJITIOOMHI'OBOM
YCTAHOBKU /1J1 PENIEHNA HEOPAMHAPHBIX 33/1a4,
BO3HHUKAIOIINX HpI/I SKCHHyaTﬂL[I/II/I CKBa>XHH C
IIECKOIIPOSIBJISIONIUMH KOJIJIEKTOPAMHU (PHC. 5).

OCHOBHBIM METOJOM OOPBOBI C IIECYAHBIMU
HAMBIBAMHM BJISCTCS IPOMBIBKA CKBAXKUH I1PU
IIOMONIY KOJTIOOMHI'OBOU YCTAHOBKHU — TaK 29%
BPEMEHU 13 OOIIEIO IIPOU3BOAUTEIBHOIO BDEMEHU
yctaHoBkU T'HKT coCTaBasioT onepauu o
HOPMAaIU3aIIuU 32004.

B cBA3M € TEM, YTO IPU IPOBEJAECHUU (PUBUKO-
XUMHUYECKUX METO/OB 3AKPEIJICHU S KOJJIEKTOPOB
CYIIECTBYET HEOOXOAUMOCTD 3aKAYKU KOMIIO3UIIUU
B IIPU3a060MHYIO 30HY I1JIACTA U PABHOMEPHO
pacupeneuTb COCTAB IO CTBOJIY CKBAXKUH C
TIOMOIIIBIO KOJITIOOMHTOBOY YCTAHOBKH, BTOPBIM
OCHOBHBIM BUJIOM pa60T KoM1siekca 'HKT Ha
CETO/IHSANIHUM ICHB ABSAETCSA IIPOBEACHNE
OI13 — 17%.
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permeability reservoirs. Sand and broken rock particles
production from such formations leads to the increase
in the permeability of the bottomhole zone and,
consequently, to the increase in the flow rate.

From this point of view, the methods of operation of
sand-producing wells are divided into two large groups:
— operation of wells with sand production to the

surface;
— operation of wells with prevention of sand
production from the reservoir.

Figure 4 shows the main methods of operation of
sand-producing wells.

Mechanical methods include sand filters of various
designs: gravel-precoat, gravel-framed, multilayer mesh,
gravel-packed, etc.

Physical-chemical methods include strenghtening
reservoir rock by coking oil in the near-wellbore region
and combination of physical and chemical methods,
such as a proppant filter in the near-wellbore region.

Chemical methods are based on artificial
strengthening of the near-wellbore region with resins
and cement with specific fillers.

The experience gained in Messoyakha oil, gas
and condensate field is probably the most extensive
in Russia in terms of testing various systems and
completion strategies for horizontal wells with
multistage fracturing operations in poorly consolidated
sandstone reservoirs with viscous oil at shallow depths
and low temperatures. Coiled tubing operations
statistics confirms the efficiency of coiled tubing
application for solution of extraordinary tasks arising
during operation of sand-producing wells
(Fig. 5).

The main method of sand control is a well cleanout
operation using coiled tubing unit — 29% of the total
coiled tubing production time is represented by
bottomhole cleanout operations.

Physical-chemical rock strengthening methods
use a special composition that is pumped into the
near-wellbore region and evenly distributed along
the wellbore using coiled tubing. Thus, currently, the

Bup pabot MHKT /Type of coiled tubing operations

(®pesepoBaHue  PacTenneHvie Hopmanw3auus 3abos
Milling  Wellbore warm-up Bottomhole cleanout
JlounbHble
6 4% 2% 29%
AktviBaums  Paborel
nnM  Fishing

Sliding sleeves 8%
activation
8%
Hopmanwsaumsa 3a6os
nocne CTOM

Bottomhole cleanout
after screenout
10%

on3

mc rmnn Bottomhole
Logg ng Sand-jet treatment
11% = perforation 17%

1%
Pucynox 5 — Cmamucmuxa ucnoas306aHus
T'HKT 6 ycaosusax Meccoaxcxozo HTKM

Figure 5 — Coiled tubing operations statistics
in Messoyakba oil, gas and condensate field



Kpowme Toro, ucnonszoBanue 'HKT no3possieT
npoussoauTb MI'PI1 Ha crieniaiu3upOBAHHBIX
KOMOMHUPOBAHHBIX KOMIIOHOBKAX 3AKAHUYNBAHUS
C 3aKPBIBAEMBIMU (PHIBTPAMU U My(pTamu MIPIT —
TAK IIOJIOKUTEJIbHYIO TEHAEHIUIO I10 YBEJINYEHUIO
konunuecTtsa onepanuilt MI'PIT ¢ THKT oTpasxkaert
KOJIMYECTBO BBIIOJIHEHHBIX Pa60T — 8%.

Xnmumyeckmm metog 60pbObI ¢
neckonposeneHnem Ha M'HKT

BBIHOC ITECKA, KAK IIPABUJIO, CBA3aH C
OCOBEHHOCTAMU CTPOEHUS TOPO/IBL U YCIOBUSMU
IKCIUIYATAIMU CKBAXKUHBI, HAIIPUMED,
C1a00CIIEMEHTHPOBAHHBIE NTECYAHBIE KOJJIEKTOPHI,
CHHKEHUE JJABJICHUS B IIACTE, 3AI1yCK U BBIBOJL
CKBAXXMHBI HA PEXKUM, IPOPBIB BOJBI HJIH
YBEJIMUYEHHUE OOBOJJHEHHOCTH CKBAKHUHBL

I1pu BBIHOCE NECKA IPOUCXOAUT CHUXKEHUE
NPOHUIIAEMOCTH IJIACTA, YTO OOYCIOBINBAET
HEOOXOAUMOCTD JOTIOJIHUTEbHBIX 3aTPAT HA
OYUCTKY U yAaJIEHUE OTXOA0B. Kpome Toro,
Ha6JIIOAE€TCS MTOBBIIIEHHBIN U3HOC OOOPY/JOBAHU,
4TO NPUBOJUT K YBEJIMUYEHUIO SKCIITYATAIMOHHBIX
pacxonoB. CHHXKAETCA KA4ECTBO NOATOTOBKH
HE(MTH, MOBBIIIAIOTCS 3aTPATHI HA XUMPEATEHTHL

TexXHOJIOTUA 3aKPETIEHUA
C1a00CIEMEHTHPOBAHHON NOPOABI TO3BOJISIET
CBA3BIBATH IIJIACT C MUHUMAJIBHOM NOTEPEN
NPOHHUIIAEMOCTHA. OHA XAPAKTEPUBYETCH
MPOCTOTON U GBICTPOTON IPUMEHEHUS — IEPHUO]
MNPOCTOA CKBAKUHBI ITPU O6PA6OTKE HE TIPEBBIIIAET
72 4acos.

IIpOoAYyKT NpeCTABIAET COOOM
KPEMHHUIOPraHNYECKOE HEPTEPACTBOPUMOE
COEJMHEHUE U ITOCTABJISETCSA B BUJIE KOHIIEHTPATA
B 3aIJUTHOU HEUTPAIBbHON 0060I0UKE. [Tepes
MNPUMEHEHUEM PACTBOPAETCA B AU3ETIBHOM
TOIJINBE UJIU OOE3BOXEHHON HEMPTH, OOBIYHAA
KOHIEHTPANA COCTABAAET 4—8%. Monexkyia
pearenTa COAEPKUT 'UAPOIU3YEMBIE
OCTATOYHBIE TPYNILL [IpH CONPUKOCHOBEHUHU
C BHYTPHILIACTOBOM JKUAKOCTBIO B PE3YJIBTATE
TUJPOIN3A USMEHAIOTCA (DYHKIITMOHAIbHBIE
TPYHIIBI OT CWUJIAHA JO CUIAHOA. [ pyHITEl
CHJIAHOJIA OOPA3YIOT NEPBUYHBIE XUMUYECKUE
CBSI3M C IECYUHKAMU, YTO IIPUBOJAUT K
(POpPMHPOBAHUIO I'MOKON BIZKOYIIPYT'OM CETKHU B
pejieax BOJHOM hassl (puc. 6).

IIpu UCIIONB30BAHUH JAHHOM TEXHOJIOTUN
CHA4YaJ1a 3AKAYMBAETCA JU3EIBHOE TOILIINBO
WUJIA TOBAPHAA HEMTD, YTO YMEHBIIAET 30HY
IIPOHUKHOBEHUA pearenTa. [Tocie 3Toro
MIPOBOJUTCA 3AKAYMBAHHE U PA3MEIIEHUE IEPBOK
[MA4YKH, 324TEM BTOPOI NAYKHU U IPOJABOYHON
KuAxocTu. [Ipumenenue 'HKT nozsosnser
PaBHOMEPHO PACIIPEJETUTD COCTAB 1O CTBOJY
CKBaKMHBI U 4J]PECHO JJOCTABUTDb PEATCHT 10
MECTA, HE IOZIBEPTasl €I'0 U3JIHUIIHEMY CMENIEHHUIO
NPHU IPOKAYKE. 32TEM 3aKAYKA OCTAHABINBACTCH,
UJIET peakusa INoauMepusanum. Bee
pa6oTel THKT, B JAHHOM CJIy4ae B yCIIOBUAX
Meccosxckoro HI'KM, cocTaBuiiu rnopsjka

I I I
—E.I—R—fil- H—SI e

second main coiled tubing operation is a bottomhole
treatment — 17%.

In addition, application of coiled tubing allows to
perform multistage fracturing with special combined
completion assemblies with closable filters and
fracturing sleeves. Consequently, there is a positive
trend in the increasing number of multistage fracturing
operations with coiled tubing — 8%.

Chemical sand control methods
using coiled tubing

Sand production is usually associated with rock
structure features and well production conditions, e.g.
poorly consolidated sandstone reservoirs, reduced
reservoir pressure, well commissioning and bringing to
production, water breakthrough or increased watercut.

Sand production reduces the reservoir permeability,
which necessitates additional costs for cleanout. In
addition, sand production causes excessive equipment
wear which results in increased operational costs.

This also decreases the quality of oil preparation and
increases the cost for chemical agents.

The technology of strengthening poorly
consolidating rock allows the reservoir sand particles to
be bonded with minimum losses of permeability. This
technology is simple and high-speed — the downtime
period during treatment does not exceed 72 hours.

The agent used is a silicon-organic oil-soluble
compound that is supplied as a concentrated product
in a protective neutral shell. Before use, the agent is
dissolved in diesel fuel or dehydrated oil, usually with
concentration of 4—8%. The agent molecule contains
hydrolysable residuals. When in contact with reservoir
fluid, the agent functional groups change from silane
to silanol as a result of hydrolysis. Silanol groups form
primary chemical bonds with sandstones, which results
in the formation of a flexible viscoelastic mesh within a
water phase (Fig. 6).

In terms of this technology, first, diesel or stock oil

OR PactBoprMbIN B HedbTenpomykTax
Soluble in oil products

G IR

OR l H:O+AT

|

OH PactBOprMbIl B HedTenpomyKTax
Soluble in oil products

*.-Msi:—-.'.-: [

OH

+ Tpynnbl — Si OH 06pasyioT CUbHbIE XMMMYECKIE CBA3W
C MOBEPXHOCTBIO Necka

. «MOHOMpr\» nopgepratoTca ﬂaﬂbHE\?\U.lel;l nonumMepunsaumn
n OGDaBOBaHVI)O CeTkn

[BKUiA renb, MPUKPeneHHbI K NOBEPXHOCTU NOPOAbI, 0becreyrBaeT
B yBeNnu4eHwe yCTon4MBOCTY NecyaHyIka

Within water phase:

I B npenenax BofHoM dhasbl:

¥

I I
_H_Sil ¥ R_EI'_H_-‘%' + Groups Si OH form strong chemical bonds with sand particles surface

W Y + «Monomers» are subject to further polymerization and mesh formation
' + Flexible gel connected to the surface of the rock provides increased sand-
stone stability

Pucynox 6 — IIpunuun 0eticmeus Xumuueckozo
Mmemooa 60PsObL C neCKOnPoasIeHueMm

Figure 6 — Principle of chemical sand control method
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60 4aCOB ¥ 3HAYUTEIHHO COKPATHIIN BPEMSI BBO/IA
CKBAXKUHBI B 3KCILIyaTauIo rocse OI13.

MHoroctagumHbin IPI ¢
yrpaBnsieMbIMU pUnbTpamm

BocTouHO-MeCcCoaXCKOoe MECTOPOXKIEHUE
HUMEET CJIOKHOE I'eOJIOTMYECKOE CTPOEHHE, 34JIEXKD
MIPEACTABIEHA CIAOOKOHCOIHUANPOBAHHBIM
BBICOKOIIPOHUIAEMBIM IIECYAHUKOM, IIOITOMY
nocJie nposegeHusa 'PIT BO3MOMKEH BBIHOC ITECKa
U IIPOIIIAHTA C IIOCJIELYION UM IIEPECHITAHUEM
XBOCTOBUKA U MPEKPAIIEHUEM JOOBIUH, 4 TAKKE
BO3MOXKHBI IIPOPBIBBI BOJABI U I'a3a. 1 pemeHus
IPO6IEMBI OBIIO NPEIIOKEHO IPUMEHUTD
MHOrocraaurneii I'PII ¢ ynipasiasgeMbiMu
¢dpunsrpamu (puc. 7).

TexXHONMOrus MHOrOCTaIUHHOIO PAa3pPhIBA
MJ1ACTA C YIPABIAEMBIMH (DUJIBTPAMH MTO3BOJISIET
pemars paj 3aaad: nposeaenue MI'PIT, KOHTpOnIb
IECKOIIPOSABICHUH U YCIIEITHOE OTCEYEHUE
30HBI B CJIy44€ IIOJIY4EHU I [IPOPBIBA BOABI/TA34.
MTPIT nimaHUPYyeTCA MPOBOAUTS IO OECITAPOBOI
TexHosiornu ¢ npumenenueM 'HKT. B csoro
odepenb, KOHTPOJIb IECKA 6yIET OCYMIECTBIATBCS
IIPH IIOMOIIY ITOJTHOIPOXOAHBIX 3AKPhIBAEMbIX
(GuabpTpoB. [IpENMYIIECTBOM JAHHOTO OAX0AA
ABJIIETCS BO3MOXHOCTD yIpaBieHus MydTamu ['PIT
U PUIBTPAMHU 6€3 NIPOBEJNEHUSA TOTOTHUTEIBHBIX
CIIO.

OTKpPBIBAEMBIC/3aKPbIBAEMbIE MY(PTHI (PUC. 8),
KOMITIOHOBKH C IIOJIHOIIPOXOAHBIM CEYEHUEM
(mpuMep AEeTANIBHOIO ONHMCAHUA IIPUBEAEH B CTATHE
Kostoner 1 ap., 2015), yripasiiseMbl€ C IIOMOIIBIO
T'MOKOY HACOCHO-KOMITPECCOPHOM TPYOBHI,
TMO3BOJIAIOT IPOBOAUTD ceneKTUuBHbIE 'PIT Kak Ha
HOBBIX CKBAKMHAX, TAK U HA CKBA)KUHAX I1OCJIE
HEKOTOPOTO NIEPHUOIA KCITYyATAIUU, OCBOUTD
U BBIBECTU HA IPUTOK KAXK/bII ITPOAYKTUBHBIN
WHTEPBAJ 10 OTAEJIBHOCTHU U COBMECTHO.

JlanHas TEXHOJIOIUA OCHOBAHA HA IIPUMEHEHNUHN
MHOI'OPAa30BbIX YIIpaBsieMblX MyQT I'PIT. I
nposeneHua I'PI1 npuMenseTcs CrienuaabHbIN
KJIIOY /17151 OTKPBITHSA/3aKpbITHS OPpTOB I'PIT. Pa6oTa
cnopramu I'PIT nposoauTcs npu nomomu F’HKT,
npu 3roM nogbeM 'HKT niepe]; Kaxk10 onepanuei
I'PIT He TpebyeTcs. [PIT MOXET IPOBOJUTHCS 11O
MaJiomy 3aTpyoHomy npoctrpascTsy THKT — HKT.
JOnONMHUTENBHBIM IPEUMYIECTBOM JAHHOM
TEXHOJIOTUU ABJIAETCA BO3MOKHOCTD JOOABIATD
craauu I'PII K y>ke yCTAaHOBJIEHHOM CUCTEME IPU
IIOMOIIY IPOBEAECHUA T'UAPONECKOCTPYHUHOM
nepgopanuu.

CucremMa NpeCTaBIsgeT CO60M XBOCTOBUK @

114 MM, cIyCKaeMbI HA 6YpOBOM UHCTPYMEHTE B
OTKPBITBIH CTBOM @ 1524 MM U3 9KCILTyaTaIITUOHHOM
KOJIOHHBI @ 177,8 MM. B COCTaB XBOCTOBUKA BXOAAT
BEPXHU MAKEP C INNOJIUPOBAHHOM BOPOHKOH J1J14
CTUHIE€PA, NOABECKA XBOCTOBUKA, TUJIPABINYECKHUE/
Pa30yXaroue 3aKOJIOHHBIE TTAKEPHI, CABUKHBIE

My Ter MTPIT, aKTUBALTUOHHAs My(DTa U OAIIMaK

C OOpPaTHBIM KJIaIaHOM. ITpU ciyCKe KOJIOHHBI
XBOCTOBHUKA CABHMKHBIE MydTBI MI'PIT HaxoaaTCA
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is pumped into the well reducing the area of agent
penetration. The first agent batch is then pumped,
followed by the second batch and the spacer fluid.
The application of coiled tubing provides uniform
distribution of the composition along the wellbore
and targeted agent injection without subjecting it to
excessive mixing during pumping. Then, the injection
stops, and the polymerization takes place. The whole
coiled tubing operation in Messoyakha oil and gas
condensate field conditions took about 60 hours and
significantly reduced well commissioning time after the
treatment.

Multistage hydraulic fracturing
with controlled filters
Vostochno-Messoyakhskoye field has a complex
geology, the deposit is represented by poorly
consolidated and highly permeable sandstone which
may lead to sand or proppant production after
hydraulic fracturing with subsequent liner clogging
that can stop production or cause water and gas
breakthrough. As a solution to this problem it was

Pucynok 7 - Komnonoska nuicmnezo
3axanuueanus

Figure 7 — Lower completion assembly

proposed to perform multistage hydraulic fracturing
with closable filters (Fig. 7).

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

Closable CT-controlled full-bore sleeves (Fig. 8)
are used for selective fracturing in both new wells
and wells after a certain production period. It is also
used for stimulation of each interval individually and

(i
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AL

Pucynok 8 - Mygpma MI'PII no
«Oecuaposoti» mexnoaozuu

Figure 8 — Ball-free multistage fracturing
sleeve



B 3aKPBITOM MOJIOKEHUH, TO3TOMY BO3MOXHO
OCYHIECTBJIEHNE LUPKYIIALINYN UEPE3 OAMIMAK
XBOCTOBUKA (JleMKOBUY U 11p., 2017).

Kak ormeuaet benos u gp., 2017, ©301a111s
HOCJIENOBATENBHBIX CTAUM MOXKET OCYIIECTBIATHCS
yTEM 3aKPBITUSA NpebIaymer My 1ol I'PIT.

TakuM 06pa30oM, UCMIOJIb30BAHHUE MHOT'OPA30BOI'O
MEXAHHUYECKOT'O MAKEPA BO3MOKHO B KAUECTBE
JIONIOJTHUTEIBHOTI'O UHCTPYMEHTA B CIIy4ae
HEBO3MOXXHOCTHU U304 uu craauu I'PIT myrem
3aKPBITUA MY(PTHL. OTIUYUTETBHOM OCOOEHHOCTBIO
TEXHOJIOTUU ABJISAETCSA €€ MOAYJIBHOCTD U
BO3MOKHOCTb OTKDBITHSA U 3aKPBITUA My(PThI I'PT1
OJTHUM U TEM K€ UHCTPYMEHTOM B KOMIIOHOBKE
I'HKT mnn HKT. Takum 06pa3om, OTKPBITUE MOXKET
NPOBOJUTHCA NPAKTUYECKH HEOIPDAHUYEHHOE
KOJMN4YeCTBO pa3 u 6e3 nogbema F'HKT (Benos u ap.,
2018).

3akntoyeHue

CyHIeCTBYET P METOLOB U TEXHOJIOI U
YIPAaBJIEHUS OCJIOKHEHUSAMHU, OOYCIOBJIEHHBIX
MECKOIIPOSIBICHUAMU. KpenieHHe eCYaHUKOB
1311 ABIsIE€ TCA HAUOOJIEE PALIMOHAIBHBIM CIIOCOO0OM
OOPBOBI C TECKOMPOABICHUAMMU. [IJ151 TOTO HA
MNPAKTHUKE IPUMEHAIOT XUMHUUYECKHUE, (PUZUKO-
XUMUYECKUE, MEXAHUYECKHE CIIOCOOBI M UX
KOMOHWHAIHH.

MexXaHHM4YECKHUE METOABI HANOOJIEE IPOCTHI U
JOCTYITHBI ¥ TIO3TOMY MOJIY YU HAUOOJIbIIIEE
pacnpocTtpaHenue. K HUM OTHOCUTCS O60PYAOBAHUE
HEPTAHBIX CKBAKHUH IPOTHUBOIIECOYHBIMU
(PUIBTPAMH PA3JIMYHBIX KOHCTPYKIUIL

XHUMHUUYECKHE METOJBI OCHOBAHBI HA
HUCKYCCTBEHHOM 33aKPETUIEHUH TOPHBIX ITOPOJ]
Pa3MUYHBIMU BSKYIIUMH BEMECTBAMHU (B OCHOBHOM
MOJIMMEPHOI'O TUIIA).

IpruHUMAs BO BHUMAaHUE CJIOXKHBIE
Tre0JIOTUYECKUE yCI0Bua Meccosaxckoro HI'KM
C BSI3KOU HE(THIO, 3AJIET'AIONICH B IIECYAHBIX
CJIAOOKOHCOMHUIMPOBAHHBIX KOJUIEKTOPAX HA
HEOOJIBIIUX INTYOMHAX ITPH HU3KUX TEMIIEPATYPAX,
MOCTABJIEHHBIE 327JaYU TPEOOBAIN HEOPJIUHAPHBIX
pemenuit. [lpumenenue 'HKT no3BoaniIo He TOIBKO
3P PEKTUBHO IPUMEHUTh XUMHUYECKHUE METO/IbI
OOPBOBI C TECKOIPOABIEHUEM, HO U IIPOU3BECTH
MI'PIL

B COBpEMEHHBIX pEANTHAX HEPTETA30BbIE
KOMITAHUH NPENBIBIISIOT BCE OOJIBIIE TPEOOBAHUI
K TEXHUYECKHUM U TEXHOJIOTMYECKUM ACTIEKTAM
MTPII, rjie onpeae/IsomuMU PaAKTOPAMHU CTAIN
3P PEKTUBHOCTD IIPOBEAEHUS OIIEPAIINH,
KOJIMYECTBO CTAUU, JUTMHA TOPU3OHTATIBHOM
YACTU CKBA’KUHBI, BO3MOXXHOCTB IIOBTOPHOT'O
Pa3pbIBa M OTKPBITUSA/3AKPBITUA IOPTOB ITOCTIE
SKCIUIYATALIMHU U1 BOAOTA30M30aAUn. [ToydeHHbI
OITBIT ITOKA3BIBAET BO3MOKHOCTH COBPEMEHHBIX
TEXHOIOI'UH, r1e npumeHenue THKT nossosnseT He
TOJBKO COOTBETCTBOBATH BLICOKUM TPEGOBAHUAM,
HO Y PACHIUPATD I'PAHUILBI IPUMEHEHM . TaK,
ncnonb3oBaHue 'HKT 103801110 IPOU3BECTU
MTPIT Ha cienaIu3UPOBAHHON KOMOHMHUPOBAHHOM

simultaneous stimulation of several intervals (detailed
description is showed in the paper by Koloda et al.
2015).

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

The assembly includes a @ 114 mm liner, which is run
on a drill string into the open hole @ 152.4 mm below
the production casing @ 177.8 mm. The liner assembly
consists of a top packer with a polished receptacle for
the stinger, liner hanger, hydraulic/swellable packers,
sliding sleeves, an activation sub and a shoe with a
check valve. When the liner is run in hole, sliding sleeves
are in the closed position, providing ability to perform
circulation through the shoe (Demkovic et al., 2017).

As noted in Belov et al., 2017, fracturing stages can
be isolated by closing the previous sleeve. Thus, the
multi-use mechanical packer is an additional tool in
case of inability to isolate the fracturing stage by closing
the sleeve. A distinctive feature of this technology is its
modularity and the ability to open or close fracturing
sleeve with one tool conveyed on tubing or coiled
tubing. Thus, the opening can be carried out almost
unlimited number of times with no need to pull CT
string to the surface (Belov et al,, 2018).

Conclusion

There are several methods and technologies for sand
control. Strengthening of sandstones in the near-
wellbore region is the most effective sand-control
method. Chemical, physical-chemical, mechanical
methods and combinations of these methods are used
for this purpose.

Mechanical methods are the simplest and most
available in the market, and therefore the most
common. These methods include equipping oil wells
with sand filters of various designs.

Chemical methods are based on rock strengthening
with different binding agents (mainly polymeric type).
Considering complex geological conditions of the

Messoyakha oil, gas and condensate field with heavy oil

in poorly consolidated sandstone reservoirs at shallow
depths and low temperatures, the tasks required
unconventional solutions. Coiled tubing application
allowed not only to effectively apply chemical sand
control methods, but also to perform multistage
hydraulic fracturing.

Currently, oil and gas companies are increasingly
demanding technical and technological aspects of
multistage fracturing, where the critical factors are
the efficiency of operations, the number of stages, the
length of the horizontal part of the well, the ability
to perform refracturing, and ability to open/close
sleeves after production for water and gas shut-off.
The experience gained shows the potential of modern
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KOMIIOHOBKE 3aKAaHUYHBAHUS C 3aKPBIBAEMBIMU
punsrpamu u mypramu MI'PIT.

KOMIIIEKCHBIN AHAJIN3 ITIOCTABJIEHHBIX
33/1a4 NO3BOJINJI Pa3pab0TATh HOBBII OAXO] K
ONTUMM3AIUU 3AKAHYUBAHUS CKBA’KUH B [IECYAHBIX
CITa60KOHCOMUAUPOBAHHBIX KOJIJIEKTOPAX.
HMHTErpuPOBAHHBIN METO/ IPOBEIEHHUS
MHOT'OCTAIUIHOTO TU/IPABINYECKOIO PA3PhIBA
IIACTA TTIO3BOJIUII JOCTHUYD 3(P(PEKTUBHOIO
OXBAT4 TPEIIMHAMU IIJIACTA C LIEIBIO YBETUYECHUA
KO3((PHUITNEHTA U3BJICKAEMBIX 34114COB, IIPU
3TOM MOCJIE TPOBEJICHUS ONIEPALINU 3AMTUTOU OT
MECKOIPOSIBIEHUN CTAJIA JOOBIYA Yepe3 (PUIBTPOBYIO
4aCTh TOPU3OHTAIBHOTO CTBOJIA.

ABTODHI 61arogaparT KomnaHuu AO <Meccosaxanedreras»,
000 JIIH-HTI» 1 000 dIakep CepBHC> 32 BO3MOKHOCTH
OIyGJIHKOBATH JAHHBIE MATE€PHATIBI.
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Production Solutions
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OTBevyas Ha HOBblE BbI30BbI

Komnanus « ®UAMALL» BbiBena Ha pbIHOK KONTIOOMHIroBY0 yCTaHOBKY Tsixkenoro knacca MK40T -
MHOro3apa4Hbiv KOMIMEKC, CNOCOGHbIN OTKIIMKHYTbCSl HA HOBblE TEXHONOrNYecKue Bbi30Bbl.

MK40T nonHOCTbIO COOTBETCTBYET OCHOBHbIM MUPOBbIM TPEHA,aM Pa3BUTUSA KONTIOOMHIOBbIX TEXHONOTMN.
3Ta ycTaHOBKa - NpeAcTaBUTeNb HOBOrO Kilacca KONTIOOUHroBoro o60pyaoBaHus, CyLLeCTBEHHO
pacwupsiowLero Habop v NapamMeTpbl TEXHONOrUYEeCcKNX onepawumin. OHa CNoco6GHa He TOoMbKO BbIMONHATb
NpaKTM4YecKku Bce BUAbI paboT No KanuTanbHOMY PEMOHTY CKBaXXVH, HO U Gnarogapsi MOLLHOMY MH)XEKTOpY,
yBenuyeHHOMY 06beMy y3/1a HAMOTKM, UCMONb30BaHMIO rMOKor TpyObl 6onbLUOro ArameTpa —
06CNy>XMBaTb CKBAXXUHbI 3HAYUTENbHbIX MYOGUH C aHOMaNbHO BbICOKUM MJ1aCcTOBbIM AaBlIEHNEM,
MCNonb30BaTbCsA NPU HanpaBneHHoM 6ypeHun, NP, uccnepoBaTenbckUX paboTax Ha CKBaXXUHAX BCeX
TUNOB, B TOM YMCile B FOPU3OHTaNbHbIX y4acTKaxX.

MHHOBaUMOHHBbIN An3anH ycTaHoBkM MK40T no3BonsieT pa3mecTUTb Ha OAHOM MOJIHOMPUBOAHOM LLUACCU
IVECO-AMT 10x10 komnnekT 060pyaoBaHus € y311IO0M HAMOTKU eMKOcTbio 7500 m FHKT ¢ 44,45 mm, 5400 m
'HKT 2 50,8 mm, 2800 m N'HKT ¢ 60,3 MM, MH)XXeKTOPOM C TAroBbiM ycunuem 45 T n MNBO ¢ ycnoBHbIM
npoxogom 100 mm.

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

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

MOSIHONMPUBOAHOM LLUACCU C KNUPEHCOM 435 MM;

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

— MpPOCTOpHas TeNo- U LWyMOM3oNupoBaHHas kabrHa oneparopa. [ins yBenmyeHUsi 3proHoMunkun pabor
KabnHa N3rotaBNMBaeTCcs C HAKJIOHHbIM CTeKNTOM. [laHHOe peLueHVe NOo3BoJsieT, HAXOASACh B Kpece
orneparopa, OBHOBpPEeMEeHHO CIeAUTb 3a UHXXEKTOPOM, y31IO0M HAMOTKMU, Npubopamu;

— 3ProHOMWYHbIV NYNbT yNPaBieHus C 3NeKTPOHHOMN cMcTemMom c6opa AaHHbIX cOGCTBEHHOW pa3paboTku
C3A0 «OUAMALL», peann3oBaHHOW Ha NPOMbILLIEHHbIX KOMIbIOTEPAX C CEHCOPHbIMU dKpaHaMy;

- nopknioyeHue K cepBucy «dupgmaw-OHnanH».

220033, benapycb, MuHck, yn. Pbibanko, 26

Ten.: +375 17 298 24 17, ¢pakc: +375 17 368 30 26
E-mail: fidmashsales@nov.com, www.fidmashnov.by,
www.fidmashnov.ru, www.fidmashnov.kz




TEXHOJIOI'MH

OCHOBHbIE NONOXEHUNA CTAHAAPTA ISO 16530-1:
YMNPABJIEHUE X)KU3HEHHbIM LIAKJTIOM LIEIOCTHOCTWA

CKBAXXWUHDbI

KEY NOTES ON ISO 16530-1:

WELL INTEGRITY LIFECYCLE GOVERNANCE

ToasuH Yuaucepe HBA®OP, noeBo¥ cynepsaridep/KOHCyabTaHT (cynepsaiizep KPC u THKT); «Haumrui Ilerposxeym CepBuces» (NPS),

CaymoBCKasi ApaBHSL; CTENeHb 6akanaBpa (XHMHYECKA s TEXHOIOI'HS), AUILIOM O IIOCIEBY30BCKOM 00pa3oBanuH (IlpoekrupoBaHue

TPyOONPOBOIOB)

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

& Post Graduate Diploma (Piping Design Engineering)

loasuH Yuambepe Heaop 3aHMMAET [JOIKHOCTb
«r0o/1eBow CyrnepBavizep/KoHCynbTaHT». OH OKa3blBaeT
KOHCY/TbTaLIMOHHbIE yCyr /11 KOMAaHWM «H3LLH
Metponeym Cepsucez» (NPS) B Jammare (CaynoBckas
ApaBuist). Ycnyrv Bkioyaror B cebsi orepawym ro 3akayke
104 AaBeHneM, KUCIOTHble 06paboTku Ha HKT,
yrpaBieHye npoekTamu, KoopamHaLUmio paboTt

v nonesovi cynepsaviavHr. lepen 3tvm loasuH 2 roga
pabotan B Ka4ecTBe KOHCy/bTaHTa B Hurepum Ha pabotax
10 LIeMeHTUPOBAaHMIO CKBaXKWH U 3akayke rod AaBneHuem
U151 Pa3/INYHbIX KIIMEHTOB. PaHee [oaBuH pabotan 6 et

B KoMriaHuy «LLiniombepxxe» B Hurepuvm. CHavana

OH paboTas Ha Mo3nLVM NOeBOro CrieLmacTa, Ha
KoTopOK 0becreyBas CyrnepBani3vHI U BbINOHEHWE
paboT 10 LUEMEHTUPOBAHNIO CKBaXKH Ha CyLLe, Ha
LIenbgOBbIX 1 [7TyOOKOBOAHKIX MPOEKTax. 3atemM oH paborasn Ha
03K CePBUCHOIO KOOPAMHAToOpa B LIeHTpe niaHnpoBaHms
BHYTPUCKBaXMHHbIX paboT B B [opT-Xapkopre (Hurepus).

B 0653aHHOCTV BXOAMIIO YIPABEHNE aKTVBaMMU, YrpaBeHme
CKI3ACKMM XO35IMICTBOM, MOJSIeBOE COMPOBOXAEHMe paboT o
LIEMEHTMPOBAHMNIO CKBAXKMH.

Lvnnom o Beiciem obpa3oBaHVv rocyaapcTBeHHOro obpa3sia
(creneHb 6akanaBpa) no creumanbHOCTV <XUMUYECKas TEXHOMOMS»
lonsuH nony4un B 2008 rofy B VIHCTUTYyTe MeHeaKMeHTa v
texHonorvii (IMT) B SHyry (Hurepus). nnaom o nocieBy30BCkom
06pa30BaHMK MO CreLyMaTbHOCTU «POEKTUPOBaHME
Tpy60npoBoaoB» oH rnony4unn B 2012 roay B TeXHONOrM4eckom
nHCcTUTYTe B LWTate Maxapaiutpa (MHams). CreneHb Marucrpa
[1€710BOro aAMUHUCTPUPOBAHMS MO CrIeLManbHOCTY «yrpaBieHme
ripoekTamu» oH nony4un B 2016 rofgy B OTKpbITOM yHyBepcUTeTe
BeHkarelLBapa B UtaHarape (ViHaums).

[oABVIH ABIAETCA Y/IEHOM CIIEAYIOLUMX [TPOGHECCUOHATIbHBIX
coobLLecTB: YnneH — AMEepPUKaHCKUA MHCTUTYT MHXeHepoB-
XUMUKOB, 3aPerncTprpOBaHHBIN MHXEHeP B XMMNYECKOU
TEXHOJTOMM — COBET MO YPaBIeHMIO MPON3BOLACTBOM Huirepym
(COREN), 4neH — Obuectso vHxeHepos (SOE), BenvikobputaHus,
qneH — MexnayHapoaHas accoumanms nHxeHepos (IAENG),
[OHKOHT; MPaKTUKYIOLLMMA CREUManCT — YapTepHbIV MHCTATYT
kayectea (CQI), BenkobputaHuis, npopeccoHabHbI

nHxeHep — ObLECTBO NPoheccroHarbHbIX nHXeHepos (SPENg),
BenvkobputaHus,; meHeaxep rpoekta (MPM®) — AmeprikaHckast
akanemus yripasneHus rnpoektamm (AAPM®); cneumanicr —
MexxayHapOAHbI MHCTATYT YpaBaeHus prckamu v 6e30rnacHOCTbIO
(IIRSM ), BeskobputaHus.
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BeBepeHue

CormacHo craugapty ISO 16530-1 (u3panue
2017 ropa): «cmanoapm paspabomar
1e1me2a3o000bl8aAIOULUMU KOMNAHUAMU U
npeonasmnauer 015 UCNOAbL306AHUA 8 HePMe2a30601Ll
NPOMBUUNEHHOCIU O 8CeM) Mup). Cmanoapm
A628emcs PYKoBoOCmEoM No YnpasieHuIo
UENOCIIHOCMBIO CKBANCUHBL HA NPOMANCCHUL
8CE20 HCUIHEHHO020 YuKAa. Taxice 6 HacmoauLem
cmanoapme U3NoNCeHbL MUHUMAILHbLE MPebOBaAH U
K KOMRanu, 6e0yuiett pabomo. Ha CKEaxicuHe,
HeobxXoo0uUMbLe 0151 MO020, WMoObL 3aA6UMb O
COOMBEMCMEUL CIMaroOapni)».

CTaHapT PACCMATPHUBACT IPOIIECC
YIIPABJICHUS [IEIOCTHOCTHIO CKBAKUH HA KAJK0M
3TATE AKCIUIYATAIINH, A UMEHHO: OCHOBHBIC
ITPOEKTUPOBAHUS KOHCTPYKITUH CKBAKITHBI,
KOHCTPYKIIHIO CKBA>)KUHBI; Oy PEHHNE; SKCILIYATAIIHIO;
BHYTPUCKBAXKMHHBIE PAOOTHI (BKJIIOYAs
KaIllMTAJIbHBINA PEMOHT) U KOHCEPBALIHUIO.

HaszHauyeHune CTaHAapTa no
ynpasneHuio JKU3HeEHHbIM LLUKJIOM
UeNNoOCTHOCTU CKBa>XUHbI

CTaHJapT ONMCBIBAET HE3ABUCUMBIH METO/]
MPUMEHEHHN S HOPMATHBHBIX TPEOOBAHUH,
06€eCIIeYrBaIONINX EJIOCTHOCTD CKBAKUHBI Ha
MIPOTSIKEHUH BCET'O CPOKA AKCILTYATAITUHN. DTU
HOPMATHUBHBIE TPEOOBAHUSA TMOO YKE PA3PAOOTAHHI,
JIM60 B IPOLIECCE PA3ZPAOOTKU PA3IUYHBIMU
HC(i)TCI‘SlSOBbIMI/I KOMITAHU M.

OCHOBHOE ITOJIOKEHUE CTAHAAPTA:

«Cucmema ynpaerenuss ues0CmHOCmslO CKEANCUH
(WIMS) oonxncha obecneuusams noooepicarie
UENOCIMHOCTIU CKBANCUH HA NPOMAICCHUU
8CE20 HCUSHEHHO20 UUKAA 30 CHem NPUMEHEeHUS
KOMOUHAUUU MEXHUMECKUX, IKCHIYAMAUUOHHBLX U
OP2AHUSAUUOHHBLX NPOUECCOB».

OCHOBHbI€e NMoJIoXXeHnsA
CraHzapT IPUMEHUM KO BCEM CKBAXKMHAM B

HEPTIHON U I'A30BOU IPOMBIIIJIEHHOCTH. Taxkxe

CTAaHAAPT IPUMEHUM K JIIOOOI CKBAXKUHE WU

TPYIIIE CKBAXXUH HE3ABUCHUMO OT UX CPOKA

IKCILIYaTALIUH, MECTOIOIOXKEHUS (BKIIOYAS

CKBa>KHMHBI HA CYIIE, TIOJJBOJHBIE U MOPCKUE

CKBa>KHMHBI) UJIM THUIA (HAIPpUMED, (POHTAHUPYIOIIHUE

CKBa’KHMHBI, CKBA’KHMHBI C MEXAaHU3UPOBAHHBIM

CIIOCOOOM JJOOBIYH, HATHETATCIbHbBIC CKBAXKUHBI).
CranzapT NPU3BAaH IOMOYb HEPTAHBIM U

ra30BBIM KOMIIAHUAM 3(PMEKTUBHO YIIPABIATh

LEJIOCTHOCTBIO CKBAKUH B TEUEHHUE BCETO

JKM3HEHHOI'O UKIA. [IJI1 9TOTO CTAaHAPT

OPEAOCTABIIACT:

* MUHUMAaJIbHBIE TPEOOBAHUSA IJISI OOECIIEYEH U
3(pPEKTUBHOIO YIIPABIECHUSA LIETOCTHOCTBIO
CKBa’KHUHBL

* PEKOMEHAAIIUN U METOJBI, KOTOPbIE KOMITAHUH
MOTYT IPUMEHATD B OOJBIINX MACIITA0AX,
OCHOBBIBASICh HA TTIOKA34TEJIAX PUCKA JIUIS KAXKJ0MU
KOHKPETHOU CKBAKHHBI.

4

Introduction

According ISO 16530 — 1 Standard (2017
Edition), ‘the standard bas been developed by
oil and gas producing operating companies and
is intended for use in the petroleum and natural
gas industries worldwide. It is intended to provide
guidance to the well operator on managing well
integrity throughout the well life cycle. Furtbermore,
this standard addresses the minimum compliance
requirements for the well operator in order to claim
conformity with the standard’”.

The standard addresses the process of
managing well integrity during each of the well
life cycle phases, namely: basis of design; design;
construction; operation; intervention (including
work-over) and abandonment.

TECHNOLOGIES

Intent of Well Integrity
Life Cycle Standard

An independent method of applying
performance standards that assures well integrity
over life cycle of the well. These performance
standards can be existing or to be developed
standards in industry or by Well Operator.

In principle:

“The well integrity management system (WIMS)
should assure that well integrity is mainiained
throughout the well life cycle by the application
of a combination of technical, operational and
organizational processes’.

Scope

The standard is applicable to all wells that
are operated by the petroleum and natural gas
industry. It is also applicable to any well, or group
of wells, regardless of their age, location (including
onshore, subsea and offshore wells) or type (e.g.
naturally flowing, artificial lift, injection wells).

It is intended to assist the petroleum and natural
gas industry to effectively manage well integrity
during the well life cycle by providing:

* Minimum requirements to ensure management
of well integrity; and

¢ Recommendations and techniques that well
operators can apply in a scalable manner based
on a well’s specific risk characteristics.

Assuring well integrity comprises two main
building blocks: the first is to ensure well integrity
during well design and construction, and the
second is to manage well integrity throughout the
remaining well life thereafter.

Non-Applicability of
ISO 16530 - 1 Standard

The ISO 16530 — 1 Standard is not applicable
to well control. Well control refers to activities
implemented to prevent or mitigate unintentional
release of formation fluids from the well to
its surroundings during drilling, completion,
intervention and well abandonment operations,
and involves dynamic elements, i.e. BOPS, mud }
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TEXHOJIOI'MU

ObecneyeHune NeJOCTHOCTH CKBAXUHBI COCTOUT
U3 IBYX OCHOBHBIX 3TAIIOB: IEPBBIA — OOECTIEYEHHE
LIEJIOCTHOCTH CKBAXKUHBI IIPU IPOEKTUPOBAHUU
U CTPOUTENIBCTBE, BTOPOX — YIIPABJIEHUE
LEJIOCTHOCTBIO CKBAKUHBI B TEUEHHUE OCTABIIETOCS
CPOKAa CJIY>KOBI CKBA’KHHBL

HeI'IpI/IMeHI/IMOCTb CTaHOapTa
ISO 16530-1
CrangapT ISO 16530-1 He IPUMEHHM K
MHCTPYMEHTAM KOHTPOJIA 32 CKBAXKUHOU. KOHmMpPOo/ib
30 CKBANCUHOUL — 310 KOMNJICKC OP2AHUSAUUOHHO-
MEXHUMCCKUX MEPONPUAMULL, HANDABTICHHbLX
Hna npedomepaueriue Ui CHUICeHUe PucKa
HeKOHMPOSUD)YEMO20 8bLOPOCA NAACINOBOLL
HCUOKOCMIUL U3 CKBANCUHDBL 8 OKPYIHCAIOUL) IO
cpeoy 60 8pemsa 6yperus, 3aKanuueansl,
BHYMPUCKBANCUHNHBLX PAOOM U NUKEUOAUUL
CKBAINCUHBL C NOMOULHIO OUHAMUHCCKUX 2NIeMEHIN0E
0060pY008aHUA, MAKUX KAK NpeseHmopubl, 6YposbLe
HACOCHL, CUCMeMbL BOOa4U 0)P0OB020 pacmeopa.
JAaHHBIN CTAHAAPT HE IIPUMEHAETCA K IOHATHIO
IIEJIOCTHOCTH CTBOJIA CKBAKUHBI, TIO7T KOTOPOU
329ACTYIO IOHUMACTCS «CTAGHUIBHOCTD CTBOJIA
CKBAXUHbBD. [[e10CIIHOCIb CINB0JIA CKBANCUNbL —
3MO CROCOOHOCIMb NPOOYPEHHO20 OMKPLLINO20
CMBONA CKBANCUHBL TOOOEPICUBAINDL CBOI0 POPM) U
0CMaBamvCst HenoBPENCOCHHbIM 1NOCe OYDeHUA.

Mpouecc o6ecneyeHus

Ue/TOCTHOCTU CKBa>XUHbI
Kak nokasaHo Ha puc. 1, obecneueHue

PaboTOCIIOCOOHOCTU OAPBEPOB HA NPOTIXKEHUU

SKM3HEHHOTI'O ITUKJIA CKBA’KMHBI BKJIIOYACT B CEOS

CJIEAYIOMNE KOMIIOHEHTHL:

¢ [Top3eMHBIE 6aAPbEPHI, IPEISITCTBYIONIUE OTTOKY
WUJIA IPUTOKY (PIIIOHUIOB U3 TJIACTOB.

* Bapbepsl, KOTOPBIE TPEAOTBPAIAIOT
HEKOHTPOJIUPYEMBIH BEIOPOC (PIIONUIOB HA
ITIOBEPXHOCTbD.

* Bapbepsl, KOTOPBIE IPEAOTBPAIAIOT
HEKOHTPOIUPYEMBIH BBIOPOC (PIIOH/IOB B
CKBXUHHYIO CHCTEMY.

¢ Bapbepol, 06€CrIeunBaIoNe 6€30MaCHbIH JOCTYII
B CTBOJI CKBA>KHMHBI.

ISO 16530-1 - 3Tanbl XXN3HEeHHOro
UUKJ1a CKBa>XUHbI
DTanbl JKU3HEHHOT'O ITUKJIA CKBAKIHBI UMCIOT

OO6IIHE 3IIEMEHTBI, METOBI M ITPOIIECCHI, KOTOPBIC

SIBJISTIOTCSI HEOT'EMJIEMOH YACTBIO CHCTEMBI

YIIPAaBJICHUS [IETOCTHOCTBIO CKBAKUHBL CTaH/IAPT

ONUCHIBAET 3(P(PEKTUBHOCTD KAXK/IOT'O ITAIA B

PaMKaX CHCTEMBI YITPABJICHUS I[EIOCTHOCTBIO

CKBa>XKUHBL Ha pHUCYHKE 2 IPUBECHBI OOIIIHE

3JIEMEHTBI ATATIOB, 4 TAK)KE B3AUMOCBSI3b MEXY

HHWMU.

2) Oran «OCHOBBI IPOEKTHPOBAHU A
KOHCTPYKIIHH CKBA>KHHBI» OIIPE/IC/ISCT
BO3MO’KHBIE PHUCKH JIJIs1 0€30IIACHOCTH U PUCKU
3arpSA3HEHUSI OKPY’KAIOIIEN CPE/Ibl, BO3HUKAIOIIHE
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Bbibpoc dnonaos Ha
MOBEPXHOCTb

Surface leak

lpaHuua ckBaxkuHbl /Well boundary

1 I—

YTeuka B cTBONE
CKBa)XXVHbI

Pucynox 1 - Pa6omocnocoo6rnocms
CK8ANCUHHBLX OapbePOos

Figure 1 — Assurance of well barriers

pumps, mud systems, etc.

The standard is not applicable to wellbore
integrity, sometimes referred to as “borehole
stability”. Wellbore integrity is the capacity of the
drilled open hole to maintain its shape and remain
intact after having been drilled.

Well Integrity Process
Assurance of Well Barriers over lifecycle involves

the following process as depicted in figure 1

below:

 Barriers for subsurface that prevent outflow or
inflow from subsurface

¢ Barriers that control the effect off loss off
containment to surface

¢ Barriers that control the effect off loss off
containment to process

 Barriers for safe well bore access

ISO 16530-1 Stages of
the Well Life Cycle

The phases of the life cycle of a well have
common elements, methods and processes, which
are integral to the management of well integrity,
and the Standard describes the deliverables
between each phase within a Well Integrity
Management System. Figure 2 below summarizes
the elements which are common among phases,

Subsurface out flow



pu paboTe HA yCThE U 3200€ CKBA’KUHEBI B
TEUEHHE BCETO XKU3HEHHOT'O LIMKJIA. [Tocne
BBISIBJICHUSI JTAHHBIX PUCKOB IIPOBO/IUTCS
UX aHAJIU3 C LIEJIBIO Pa3PA0OTKU METOIOB
obecnedeHus HEJTOCTHOCTH CKBAXKUHBI HA
CJIEAYIOUUX ITANAX )KU3HEHHOTO LIUKJIA.

0) Oran «<KOHCTPYKIIUA CKBAKHHBID>
OonpenensaeT 3JIEMEHTDI yIIPABIEHUS, KOTOPBIE
JIOJIKHBI OBITB BKJIIOYEHBI B KOHCTPYKITHIO
CKBAXKMHBI JIJI51 O6ECIIEYECHU SI HEOOXOTMMBIX
©apbePOB, KOTOPHIE NO3BOJIAT YIIPABIATh
BBISIBJIEHHBIMU PUCKAMH J|JI1 6€30ITACHOCTH
U OKpy Karouen cpeabl. KOHCTpyKLus
CKBA)XKHHBI JJOJDKHA YUUTHIBATD OKUJAEMBIC
WJIH IPOTHO3UPYEMBIC N3MEHCHUS B
TEUYEHHE )KU3HECHHOI'O ITUKJIA CKBAKHUHBI U
rapaHTUPOBATD, YTO ONPEAETIEHHBIE HA TAIIE
MIPOEKTUPOBAHUSA 6APbEPHI OOECTIEUNBAIOT
CHHXXEHUE PUCKOB JJ151 6€30ITACHOCTH

LlenocrHocTb ckBaXuHbI

Well Integrity

MonuTika B 0bnactn obecneyeHws
LIeNOCTHOCTN CKBaXMHbI
Well Integrity Policy

Cucrema ynpaBneHus LUenoCcTHOCTbIO

CKBaXXMH

Well Integrity Management System

OueHka prckoB
Risk Assessment

1.‘

OOwWwuMe 3nemMeHTbl IS BCeX 3Tanos
Common Elements to all Phases

OpraHu3aumnoHHas CTpykTypa

el OT4eTHOCTb 1 AOKyMEeHTaLMs
Organizational structure

Reporting & Documentation
CKBaXUHHble 6apbepbl
6e30mnacHocTu

Well Barriers

YnpasneHvie npoLeccom
BHeCeHUs M3MeHeHNI

Management of Change
CraHpapTbl 3theKTMBHOCTA

HenpepbiBHbIV NpoLiecc
Performance Standards s -

ontMMusaymmn
MpoBepka 6apbepos Continuous Improvement
6e3onacHocTn

: e Ayaut
Well Barrier Verification

Auditing

Tanbl )KM3HEHHOIO LMKJIA CKBAYKUHbI
Well Integrity Life Cycle Phases
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COTPYAHHUKOB M PHCKOB 3aI'DA3HCHM S Onpenenerne R VcTaHoBKa ObecrieqeHvie pa-
OKPYZKAIOIIEHN CPE/BL. PVICKOB 1 OMacHbIX Onipegenenie  0apbepos Obecrievere  BOTOCNOCOBHOCTM/  BoccraroBneHiie
(akTopos 6apbepos, 6esonacHoc  paBorocnocob-  BOCCTaHOBMeHVe eCTecTBEHHbIX
B) DTan «CTpOUTENBCTBO CKBAKHHBI> Identify hazards ~ HEOBXOmMMbIX 111X MPOBEPKA  HocT Gapbepos 6apbepos Besonac-  Gapbepos

LA CHKEHNA  Byild control GesonacHocT i HOCTW BO Bpems
OIIpEACIACT HEOOXOIUMBIE NN BHABICHHX  porionng  UXNEMEHTOB  BHYTPUCKBAXMHHIX Eziic;rres natural
PEKOMEHIYEMBIE SJIEMEHTHI YIIPABJICHUS, [RIEED verify Provide assurance P20°7 \

Define mitigat- of barrier & barrier Assure barriers
KOTOPBIE HEOGXOAUMO YCTAHOBUTBD (B TOM ing barriers e are reinstated)/

against hazards maintained

4HCJIE B IIPOLIECCE PEMOHTHBIX Pab0T), 4
TAKXKE METO/BI IPOBEPKHU 3THUX JIEMEHTOB
JUISL O6ECTIEYEHN A HEOOXOAMMOI'O YPOBHA
0€30ITACHOCTHU KOHCTPYKIIUU CKBAKHHBIL.

Ha 3TOM 3Tane paccCMaTpUBaAIOTCA JIIOObIE
OTKJIOHEHUS OT IIPOEKTA, TPEOYIOIe
IIOBTOPHOM ITIPOBEPKH HA IIPEAMET KOHTPOJIA
BBIABJIEHHBIX OITACHBIX (DAKTOPOB U PHUCKOB.

I) OTal «DKCIIyaTAluA CKBAKHHbBID>
onpejenseT TpeOOBAHUS, PEKOMEHJALIN 1
METO/IBI YIIPABIEHUA LIEJTOCTHOCTBIO CKBAKUH
B IIPOLIECCE SKCILIYATALIHH.

) Dran «<BHYTPHCKBA>KUHHBIE PA0OTHI»
(BKJIIOYAA KAIIUTAJIBHBIN PEMOHT CKBAXKUH)
onpepaensgeT MUHUMAJIbHBIE TPEOOBAHUA
1 PEKOMEHJAIIUH I10 OLIEHKE OAPhEPOB B
CKBAKHHE JIO U ITOCJIE BHYTPUCKBAXXKMHHBIX
pPaboT, BO BpEMSI KOTOPBIX IIPOUCXOJUT
pa3pyLIEHUE YCTAHOBIEHHOM CUCTEMBI 6APbEPOB
06€30IaCHOCTH.

€) Oran «<KoHcepBan A CKBA>KHHBI> ONIpEEsIeT
TPpeOGOBAHUS U PEKOMEH/JAITUHU 10 KOHCEPBAITUH
CKBA’KHMHBL

Cucrema ynpasneHus
LLeJTOCTHOCTbIO CKBaXXUH

Kaxxast KOMIIaHu s, Beyl[ast paOOTHI HA
CKBAKUHE, NOJI?KHA UMCTDb CUCTCMY YIIPABJICHUSA
LIEJIOCTHOCTBIO CKBaXXUH (WIMS), KoTOpas
obecreynBaeT NOAAEPKAHUE LIEJJOCTHOCTH
CKBAKHH HA IPOTSXKEHUU BCET'O )KM3HEHHOI'O [IUKJIA
34 CYCT IPUMCHCHUA KOM6I/IH2.L[I/II/I TEXHHNYCCKHX,
IKCIITYATAITUOHHBIX U OPIraHU3AITUOHHbBIX
MPOIIECCOB.

JaHHasg cucTeMa JO/DKHA YYHUTBIBATD CICAYIOIE
3JIEMEHTHI IJIS1 BCETO (POH/IA CKBAXKUH:

1. 371an «OCHOBbI
NPOEKTMPOBaHNS
KOHCTPYKLIM CKBaXUWHbI»

Basis of Design Phase

4. S1an «3Kcnnyaraums
CKBaXXWHbI»

Operational Phase

4

2. 31an «KoHcTpyKuma
CKBaXWHbI»

Design Phase

3. 31an «CTponTenbCTBO
CKBaXKMHbI»

Construction Phase

5. 31an «BHYTPUCKBaXNHHbIE
pabotbi»

Intervention Phase

6. OTan «KoHcepBaLms
CKBaXXVHbI»

Abandonment Phase

7. HenpepbIBHbIA NpoLecc
onTVMM3aLMK

Continuous Improvement

Pucynok 2 - Ooujue anemenmst 011 3mManog
ynpaenenus yeaoCmHOCMsI0 CKEANCUH

Figure 2 — Elements common to the phases
of well integrity management

and the relation between the phases.

a) The “Basis of Design Phase” identifies the
probable safety and environmental exposure to
surface and subsurface hazards and risks that
can be encountered during the well life cycle.
Once identified, these hazards and risks are
assessed such that control methods of design
and operation can be developed in subsequent
phases of the well life cycle.

b) The “Design Phase” identifies the controls
that are to be incorporated into the well
design, such that appropriate barriers can be
established to manage the identified safety and
environmental hazards. The design addresses
the expected, or forecast, changes during the
well life cycle and assures that the required
barriers in the well’s design are based on risk
exposure to people and the environment.

©) The “Construction Phase” defines the

4
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— OIICHKY PHCKOB;

— OPraHU3ALMOHHYIO CTPYKTYPY (PO,
0653aHHOCTH, OTYETHOCTDb U KOMIICTEHIIHN);

— CKBA)XUHHBIE 6apbEPBI 6€30MACHOCTH;

— CTaHAaPTH 3PPEKTUBHOCTY;

— NOPOBEPKY 6APbEPOB OE30MIACHOCTH;

— OTYETHOCTD U JJOKYMCHTAIIHIO;

— YHOpaBJEHHUE IPOIECCOM BHECCHUS U3MCHEHUH;

— HENPEPBIBHBIA NPOIIECC ONITUMU3AIINY;

— aAyJauT.

MprmMmepbl hopMYyNMPOBOK «AO0HKHA»

2) Komnanus, Beyias paboTsl HA CKBAXKUHE,
JOJIKHA COCTABUTD U 32JJOKYMEHTHUPOBATD
POLEYPY YIIPABJIEHUS OApbEPAMU
0€30MACHOCTH, KOTOPAS BKIIOYAET B
ce6s1 6apbepPhI 115 TIACTOBOM KUJKOCTH,
3aKAYMBAEMBIX KHJIKOCTEHN, HCIIOIb3YEMOTO IJIs
ras3nudTaraza u pabounx KUKOCTEN.

6) Komnanus, Beyniast paboThl HA CKBAXKUHE,
JOJIKHA YYUTBIBATD BIUSHUE U3MEHEHUH
TEMIIEPATYPBI, OCOOEHHO B NOABOJHBIX UJIN
APKTUYECKUX YCJIOBUAX, IOCKOJIbKY IIPU
3aKPBITUU KJIAMAHOB C JUCTAHITUOHHBIM
YIIPABIEHUEM CTBOJI CKBAXKUHBI, BBIKH/THBIE
JIMHUU, MAHUPOJIBABL, PAU3EPHI U JPYTHUE
3JIEMEHTHBI OBICTPO OCTHIBAIOT.

B) B mponenype ynpasieHus 0apbePAMU JOJKHBI
OBITb OTPAXKEHBI CIIEIIUAJIBHBIE TPDEOOBAHMA,
KOTOPBIE HEOOXOAMMO NPUHATH BO BHUMAHHE.
IIpuMepBl IPUBEJEHBI HIKE.

1) YToO6BI 06ECIEUYNTh NOAAEPKAHUE IEJIOCTHOCTHU
CKBAKHHBI, B KOHIIE KAJKJO0T'0 3TAIa >)KU3HEHHOI'O
UKJIA CKBA’KUHBI JOJIZKHBI BBITIOTHATHCS
TPEOOBAHUSA K JOKYMEHTAIIUU, CEPTU(PUKALTUN U
IIPOBEPKE HAPBEPOB 6E30MACHOCTH.

) Kommnanus, Beayiast paboThl HA CKBAXKUHE,
JOJIKHA IIPUMEHATD IIPOLECC KOHTPOJIA
U3MEHEHUM I UX YYETA U PETUCTPALIUU B
CIIUCKE TPEOOBAHUI K CUCTEME YIIPABICHUSA
LETOCTHOCTBIO KOHKPETHOM CKBAKUHBI MJIH K
O611Iel CUCTEME YITPABIECHUA LIETOCTHOCTBIO
CKBAKMH.

€) Bce BeibpaHHBIE MaTEPUAJIBI U OOOPYJOBAHUE,
KOTOPBIE 6y1yT UCTIOJIb30BATHCA /I CO3JaHUA
6apbepa B CKBAXKUHE, OJIKHBI ObITh [IPOBEPEHBI
repes yCTAHOBKOM B CKBAKUHE B COOTBETCTBUH C
IIPOEKTOM KOHCTPYKIIUU CKBAKHUHBIL.

€) Ilepen yCTAaHOBKOM a71€eMeHTA 6apbepa
6€30MIaCHOCTH €I'0 LIEJIOCTHOCTD JOJI2KHA ObITh
IIPOBEPEHA B COOTBETCTBUHU C TPEOOBAHUAMU
IIPOEKTA KOHCTPYKIIUH CKBAXKUHBI.

TpeboBaHus kK 6apbepam 6e3onacHOCTU
Ha 3Tane «OCHOBbI npoeKTnpoBaHus
KOHCTPYKUUUN CKBAXXUHbI»?

1. Heo6XoaMUMO ONPEAEIUTD PA3MEPLI U INTYOUHBI
YCTAHOBKH (INTyOMHA IO CTBOJIY Y INTYyOMHA 1O
BEPTHUKAJIN) BCEX TPYOHBIX U3/C/INH U LIEMEHTA
(B'TOM 4HUCJIE I'OJIOBA LIEMEHTA), BBICTYIIAIOIIUX
B KAYECTBE JIEMEHTOB 6apbepa 6€30MACHOCTH.
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required or recommended elements to be
constructed (including rework/repair) and
verification tasks to be performed in order to
achieve the intended design. It addresses any
variations from the design which require a
revalidation against the identified hazards and
risks.

d) The “Operational Phase” defines the
requirements or recommendations and
methods for managing well integrity during
operation.

e) The “Intervention Phase” (including work-
over) defines the minimum requirements or
recommendations for assessing well barriers
prior to, and after, a well intervention which
requires breaking the established well barrier
containment system.

f) The “Abandonment Phase” defines the
requirements or recommendations for
permanently abandoning a well.

Well Integrity Management System
The well operator should have a well integrity
management system (WIMS) to ensure that
well integrity is maintained throughout the well
life cycle by the application of a combination
of technical, operational and organizational
processes.
The WIMS should address the following
elements for the well operator’s well stock:
— risk assessment;
— organizational structure (roles, responsibilities,
accountabilities and competencies);
— well barriers;
— performance standards;
— well barrier verification;
— reporting and documentation;
— management of change process;
— continuous improvement process;
— auditing.

Examples of “shall” statements

a) The Well Operator shall define and document
a barrier philosophy that includes barriers to
formation fluids, injected fluids, lift gas and
power fluids.

b) The effects of temperature changes shall
be take into account, especially in subsea or
arctic situations, since the wellbore, flow lines,
manifolds, risers, etc., cool down quickly when
remotely actuated valves are closed.

©) Special considerations that shall be taken into
account should be captured here, for example:

d) At the end of each phase in the well life cycle,
requirements for documentation, certification
and verification shall be met to ensure that
management of well integrity is maintained

€) The Well Operator shall apply a management
of change (MOC) process to address and record
changes to integrity assurance requirements
for an individual well or to the well integrity



He pexoMeHayeTCsa NPOBOAUTD UCTIBITAHUS
IO/ IABJICHUEM B CJIy4a€ HAJTUYUS B CKBAXKTHE
3a]€MEHTUPOBAHHOTO OAIIMAaKA.

2. Heo6xoauMo onpeAeInuTb TPEO6OBAHMUS K
IIPOLECCY COOPA JAHHBIX IIPHU CTPOUTENLCTBE
CKBAKHUHBL, 3TU TPEOOBAHU A JOKHBI YKA3bIBATH,
KaKH€ JAaHHbIE HEOOXOJUMO MOJIYUYUTD U KAKHE
JIENCTBUSA HEOOXOUMO NPEATIPHUHATD BO BPDEMS
CTPOUTEIBCTBA KAKAOTO YUACTKA CKBA’KHUHBL
Taxske 3TH TPEOOBAHUSA TOJIKHBI YKA3BIBATD,
TPeOYETCA JIU NIPOBEJNEHUE UCCIETOBAHUN 11O
OLIEHKE KA4ECTBA LIEMEHTA, IPOJOJIKUTEIbHBIX
UCHBITAHUN Hd FEPMETUYHOCTD, UCCJIEAOBAHUN
XapPaKTEPa HACBIIIEHU, TAMMA-KAPOTAXK U T.J,.

3. I1pu onpefeieHuU TPeO6OBAHUI K KOHCTPYKIIUH
CKBa>KHHBI HEOOXOMMO YUYUTBIBATb BOJOHOCHBIE
T'OPU3OHTHI C KOPPO3ZUOHHO-AKTUBHBIM
GIIONI0M, KOTOPBIY MOXKET BO3JEUCTBOBATH
Ha OOCATHYIO KOJIOHHY/IIEMEHT U IIPUBECTH K
KOPPO3HUH BHEIIHEN TOBEPXHOCTH KOJIOHHBI-
HanpasaeHud. Hanpumep, HeO6X0aUMO
YYUTBIBATH MEPHI 3AIIUTHI OT KOPPO3ZHUOHHO-
AKTUBHOTO (BJIIOUJ]A U3 BOZOHOCHOI'O TOPHU30HTA,
CHenuaJbHbIE TPEOOBAHUSA K HEMEHTUPOBAHUIO
CKBA’KHUHBI, U3MEHEHUS B KOHCTPYKIIUU
06CaTHBIX KOJIOHH, TPEOOBAHUA K MUHUMAJIBHON
BBICOTE MTOJ’bEMA LIEMEHTA U K KOMIUIEKCY
HEOOXOJUMBIX I'€O(PU3UUECKUX UCCIICIOBAHUI,
4 TAKXKE CTPATETUIO PEMOHTHO-HU30JIAIMOHHBIX
paboT 110 HEMEHTHPOBAHUIO.

4. KoMmmnaHus, BeAymas paboThl HA CKBAKUHE,
JIOJDKHA OIPEJETIUTD KpUTEPUU 3(PPEKTUBHOCTU
3JIEMEHTOB 6apbepa OE30IIACHOCTH.

Kpurepuu apPEKTUBHOCTH IPEICTABISAIOT
Ha60p NoKa3aTesie U KBAJIU(PUKAITMOHHBIX
KPUTEPUEB, KOTOPHBIE MO3BOJIAIOT KOMITAHUH,
BEAYILEN PabOThI HA CKBAXKUHE, OIIPEEIATD,
IIPOEKTUPOBATD, 3AKYIIATh U YCTAHABIUBATD
TPeOOBAHUS IIPOBEPKHU JJI BCEX OTAEIbHBIX
3JIEMEHTOB 6apbepa 6E€30IIACHOCTH, BKIIOYASL
LIEMEHT.

TpeboBaHus kK 6apbepam 6e3onacHOCTU
Ha 3Tane «CTPoUTEeNbCTBO CKBAXXUHbI»

Heo6x0oAMMO ITPOBECTH OILIEHKY KAYECTBA
LIEMCHTA B COOTBETCTBHH C TpC6OB3HI/IHMI/I IIPOCKTA
KOHCTPYKIINM CKBAKNHBIL. Ecnu TEMCHTHUPOBOYHBIC
paboTHl HE COOTBETCTBOBAIH TPEOOBAHUAM
IIPOCKTA KOHCTPYKITNN CKBA’KUHDBI, HCO6XOIII/IMO
PacCMOTPETH BO3MOKHOCTD UCITOJIb30BAHU S
JOITOTHUTC/IBbHBIX AJIBTCPHATHUBHBIX MCTOJOB
OIIEHKU 6apbepa 6€30MACHOCTH.

IIpu COCTABICHUH IIJIAHA PA6OT MO YCTAHOBKE
3JIEMEHTA 6€30IACHOCTH HEOOXOANMO YIHUTHIBATH
CICAYIOUTNC JAHHBIC, ITOJTYYCHHBIC /1O, BO BDCMA U
IIOCJIC ICMCHTHUPOBAHUA (CHI/ICOK HUKE MOKET OBITh
JOIIOJIHEH):
¢ SHAYUTCIIbHBIC ITOITIOIMICHU A ITPH 3AKAYKC

EMEHTA,;
® 3HAYUTEJIbHBIC OTKJIOHCHUA OT IIJIAHA

IIEMEHTHUPOBOYHBIX PA6OT, TAKHUE KaK }

management system.

f) All selected materials and equipment that
will be used to establish a well barrier shall
be verified against the well program prior to
installation in the well.

g) When a WBE is installed, its integrity shall be
verified in accordance with the requirements of
the well program

Barrier requirements Basis

of Design phase

1. Dimensions and depth labelling (TVD and MD)
for all tubular goods and cement (including
TOC) defined as WBEs, it is undesirable to
pressure-test against a cemented shoe.

2. Identifying data acquisition requirements
during the construction of the well; this should
indicate what data and activities are required
during construction for each well section, and
specify whether a cement evaluation log, an
extended leak-off test, a saturation log, gamma
ray tests, etc., are required.

3. Corrosive aquifer casing/cementation and
external corrosion protection of surface casing
design considerations, €.g. corrosive aquifers
that require corrosion controls during well
construction, special cementing requirements,
or changes to casing specification; cementing
requirements, including minimum casing and
plug cement heights and logging requirements,
as well as the remedial cementing strategy;

4. The Well Operator should define well
design performance standards for the
WBEs. Performance standards are a set of
specifications and qualification criteria that
allows the Well Operator to define, design,
procure and establish verification requirements
for all the individual WBEs, including cement,
that make up the well barriers.

Barrier requirements
Construction phase
The cement should be evaluated in accordance
with the requirements of the well program. If
the cementing operation was not according
to the requirements of the well program, the
Well Operator should consider using additional
alternative verification methods for the barrier.
Indications observed prior, during and after the
cementing operation that can impact the plan for
establishing a competent barrier element include,
but are not limited to:
* substantial loss of returns while pumping
cement;
significant deviation from the cementing plan,
such as inability to maintain the desired density
of the slurry, use of less than designed volume of
slurry, etc,;
* premature returns of cement slurry to surface;
« lift pressure of the cement, measured just prior
to bumping the plug, which indicates the top of
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TEXHOJIOI'MI

HEBO3MOXXHOCTD NOJJICPKAHUS TPEOYEMON
IIJIOTHOCTH PACTBOPA, UCIIOJIb30BAHUE PACTBOPA B
MEHBIIEM OOBEME, UEM IPEAYCMOTPEHO IPOEKTOM,
UT 1,

IPEXKJAECBPEMEHHBIN BBIXO/ IIEMEHTHOT'O
pacTBOpPA HA YCTHE;

JIaBJICHUE TIO/IbEMA IIEMEHTA, U3BMEPEHHOE
HENOCPEJCTBEHHO NEPE, MOCAIKON NPOOKH, UTO
YKa3bIBAE€T HA TO, YTO BBICOTA MTO’bEMA IIEMEHTA

B 32TPYOHOM IIPOCTPAHCTBE HEJOCTATOYHA JIJIS
U30JIALIMU CAMOU BEPXHEN 30HBI BO3MOXHOI'O
HIPUTOKA;

IIPUTOK KHUJIKOCTHU JJO, BO BDEMS UJIU IIOCJTIE
LIEMEHTUPOBAHUS;

N30BITOYHOE JABJICHUE B 0OCAJHOM KOJIOHHE;
MEXAHUYECKHUE NOBPEXK/ICHHS BO BpEMSI
LEMEHTHUPOBAHUS, HAIIPUMEP, HIOBPEXKICHU
XBOCTOBHKA/00CATHOIM KOJIOHHBI, OOPATHOI'O KJIalaHa
U [IEMEHTHOI'O PACTBOPA;

IIJIOXOE CHETVIEHHUE IIEMEHTA C KOJIOHHOM 11O
pPE3ynbTATAM UCCIETOBAHNI.

MpoBepka 6apbepoB 6e3onacHOCTU

1.

[Tposepka 6apbepa 6€30MACHOCTH — 3TO OLIEHKA
COOTBETCTBUA OapbepPa ONPENEIEHHBIM KPUTEPUSIM.
OHa BKJIIOYAET (CIUCOK MOKET OBITH JJOIOJIHEH):
(PYHKIIMOHABHBIEC UCTIBITAHUS, UCIIBITAHUSA HA
I€PMETUYHOCTD, UCIIBITAHUA HA OCEBYIO HAI'PY3KY
(pacTs>KEHUE H/HUIHN CKATHUE) U BEPU(PUKALTHIO
PE3YABTATOB MOJAECTIUPOBAHUS.

. (DYHKLII/IOHaHbeIC HUCIBITAHUA — 9TO IIPOBCPKA TOT'O,

PaboTaeT 1IN 3JIEMEHT UJIU CUCTEMA IO HA3HAYCHUIO.
HcnibITaHUS JOKHBI OBITH 11€7IECOOOPA3HBIMU U
OO'BEKTUBHBIMH, BCE PE3YIBTATHI JOJIKHBI OBITh
3a(pUKCUPOBAHBL KaK IIPaBUJIO, B IPOIECC IPOBEPKU
6apbepOB OE€30MACHOCTU BXOJAT CJACAYIONIHIE TUITBI
HCIIBITAHUM:

. OnpeccoBKa NPEICTABISAECT COOOM MOBBIIICHUE

JIABJIEHU S C TOMONIBIO YCTHEBOI'O OGOPYAOBAHUSA
C LIEJIBIO IIPOBEPKU MEXAHHUYECKOH 1IEJIOCTHOCTHU
Y F€pMETUYHOCTH KOMIIOHEHTOB KOHCTPYKITUH
CKBA’KHHBI.

. UcriprraHye Ha IPUTOK ITPOBO/IUTCS C IIOMOIIIBIO

CCTCCTBCHHOI'O JaBJICHUA U3 YAJICHHOT'O NICTOYHUKA,
HAIIPUMEP, C TIOMOMIBIO IJTACTOBOT'O JABJICHU .

. HexoTopsle anteMeHTBI 6apbepa 6€30MaCHOCTH,

BO3MOKHO, IIPUJETCA IIPOBEPATDH C IIOMOIIBIO
CIIELIMAIbBHOI'O MOAE/IIMPOBAHUSA WU TUIIOBBIX
UCHBITAHUH HA CTAAUU IIPOCKTUPOBAHU,

IIOCKOJIBbKY 3KCIIYATALMOHHBIE UCIIBITAHUA

MOTYT OKa3aTbhCsl HENPUT'OAHBIMH HUJIN (PU3UYECKHU
HEBBINTOJTHUMBIMU. [IpUMEPBI TAKHUX UCIIBITAHUN:
HUCIIBITAHUA IPOMEKYTOYHBIX OOCATHBIX KOJIOHH

Y APHOI BOJTHOM, UCIIBITAHUA HAd CKOPOCTDb 3AKPBITHUA
BHYTPHUCKBA>KUHHOT'O KJIAIIAHA-OTCEKATEA, A

TAKJKE UCITBITAHUA CIYIIEHHBIX OOCATHBIX KOJIOHH
HA4 F€PMETUYHOCTD B CKBA)KUHAX, I/I€ IIPOBEAECHUE
ONIPECCOBKU HE PEKOMEHJYETCS U3-32 HAJTUY U
3aLEMEHTUPOBAHHOTO OAIIMAaKA.
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cement (TOC) is not high enough in the annulus
to isolate the uppermost potential flow zone;

* fluid influx prior to, during, or after cementing;

* excessive casing pressure;

* mechanical failure during the cement job,
e.g. liner/casing, float collar and cement head
failures;

* Poor cement bond log results.

Barrier verification testing

1. Averification test is a check whether or not
a component meets its acceptance criteria. It
includes (but is not limited to) function testing,
leak testing, axial load testing (tension and/or
compression) and modelling verification.

2. Function testing is a check as to whether or not
a component or system is operating as intended.
It should be realistic, objective, and the results
recorded. It typically (but not exclusively)
consists of empirical testing of

3. Pressure testing is the application of a
pressure from a known source to ascertain
the mechanical and sealing integrity of the
component.

4. Inflow testing, or negative testing, utilizes
pressure from a remote source such as reservoir
or formation pressure.

5. Certain barrier elements may have to be verified
by suitable modelling or type testing at the
design stage, since operational testing may not
be practical or achievable. Examples of such
testing include wave load impact on conductors,
slam closure rates for SSSVs and pressure rating
of installed casings, where it is undesirable to
pressure-test against a cemented shoe.
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TEXHOJIOI'MU

Te3ucobl KOI'I(I)GPEI'II.I““ Nno KONTIOOMHIroBbIM
TEXHOJIOrMAM N BHYTPUMCKBaAYXUHHbIM paGoraM
SPE/ICoTA 2019 (uacr-2)

SPE/ICOTA Coiled Tubing & Well Intervention

Conference 2019 Abstracts (rat2)

Mex ayHapoaHas KoHdepeHUMs 1 BbICTaBKa KONTIOOWHIOBbIX TEXHONOT UM U BHYTPUCKBAXKMHHbBIX
pabot SPE/ICOTA npoxoamna B Byanenace, wrat Texac, CLLA, 26-27 mapta 2019 r. KoHdepeHLms
NpPOBOANTCS EXXErofHO, Mo TPAANLMM OpraHm13aTopaMm KoHdepeHLMM BbiCTynnnm OOLwecTBoO
NHXeHepoB-HedTAHNKOB SPE 1 AccoumaLms CneLyanicToB no KoNTIoONHIOBbIM TEXHONOTMSM

N BHYTPUCKBaXXMHHbIM paboTam (ICoTA).

The Coiled Tubing & Well Intervention Conference & Exhibition took place in Woodlands, Texas, USA
on March 26-27, 2019. The annual event was traditionally organized by the Society of Petroleum
Engineers (SPE) and the Intervention & Coiled Tubing Association (ICoTA).

Cekuus 11. TexHnyeckme pewieHua ansa
ropvsoHTasIbHbIX 1 MHOIOCTBOJSIbHbIX CKBaXXUH

Brympuckeaxcurmvie padonivt nposoosmcs

80 6ce 601ee 271YOOKUX U CTIONCHBLX 110
KOHCIPYKUUL CKEANCUNHAX. B 0anmoli cexuuu
paccmampusaromcs 00KAaA0bL, NOCEAUCHHbLE
MEXHONO2UAM GHYIMPUCKBANCUHHBLX PAOOM CO
cnyckom npubopos Ha kaovene, mpyoax u I HKT
8 CTLONCHBLX 20PUSOHINAIGHBLX CKEANCUHX.

B cexuuu npeocmasierst nocaeoHue
00CMUNCCHUSA 8 OONACIMIUL U3BTIeHeHUA MPYO,
Dabom 6 271)60KUX CKEANCUHAX, NPOMBLEKIL C
xoHyenmpuueckoii I HKT, crycka nepgopamopos,
3ape3KiL OOKOBbLX CIMBO.106 UMHO20€ OP)20e.

YcoBepHIeHCTBOBAHHE METO/IA CITYCKA HHCTPYMEHTOB
JIJI I3BJICYEHHA TPYO C HCIIOIB30BAHHEM CKBAKHMHHBIX
TPAKTOPOB

ITvep Dyure, [s6u0 Jamm,Schiumberger

151 pa3paGOTKU TEXHOJIOT UM CITYCKA PA3BEANHAIOMNX
MHCTPYMEHTOB HA CKBAXKUHHOM TPAKTOPE ObLI HCIIOIb30BAH
KOMIIJIEKCHBIH ITOAXOZ,. Bblj1a MOCTaBIEHA 334a94 COCTABUTD
NPOLIEAYPY CITYCKA C COXPAHEHUEM PA6OTOCIOCOOHOCTH
TPAKTOPA U IPYTUX IEMEHTOB KOMIIOHOBKU.

B ciryuae npuxsata 6y pUIbHON TPYObI UIH IOTEPH
LUPKYIAIUN B CKBAXKHUHY CIYCKAIOTCS UHCTPYMEHTHI [T
HU3BJIEYEHHUA TPYODBI C IOMOMIBIO TPAKTOPOB Ha Ka0€ETIE.
OCHOBHAa 32712494 JAHHOI'O METO/IA — OCBOOOIUTDL TPyOy
BBIIIE MECTA NPUXBATA. KaK IPaBUIIO, PU U3BJICUEHUH TPYObI
UCIOJIb3YIOT IPUXBATOOIIPEAETUTEIb, I€ TOHUPYIOMI NI IITHYD,

a Tak:ke Tpydbopes mubo MaeyHyIo Topraeay. ['lpu npuMeneHnu
MIAMICYHOM TOPIIE/IbI B CKBAXKUHY CITYCKACTCA B3PbIBOOITACHBIMA
3apsj, AETOHANA KOTOPOTI'O MPOMCXOANT IO CITELTUAIBHOMN
NPoLENYPE, KOTOPAS OOECTIEYMBAET TOYHOE CTOJIKHOBEHHE
YAAPHBIX BOJIH. OJJHAKO B3PBIB YACTO IIPUBOJUT K NOBPEXKACHUIO
CKBa’)KMHHOI'O TPAKTOPA.

[ pETUCTPAINHU BCEX KIIIOUEBBIX [IAPAMETPOB, KOTOPBIE
MPUBOAAT K IMOBPEXKJEHUIO TPAKTOPA, OBJIO IPOBEAECHO IMOJTHOE
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Session 11. Horizontal and
Multilateral Solutions

Wells requiring intervention
continue (o grow longer and more
complex. This session will discuss
technology for intervention with
wireline, composite rod, and coiled
tubing in complex borizontal wells.
Hear the latest developments in pipe
recovery, extreme reach, concentric
coil cleanout, perforating gun
deployment, sidetracking, and more.

Enhanced Conveyance Method for Pipe
Recovery Services with Wireline Tractors
Pierre Foucher, David Damm, Schlumberger

A holistic approach was employed to
develop a technique for conveying severing
tools on wireline tractor. The objective is to
establish a procedure to preserve the integrity
of the tractor and related components of the
toolstring.

Wireline tractors are sometimes required
to convey pipe recovery services when the
drillpipe becomes stuck and circulation is lost.
In this case, the primary objective is to free the
pipe in the lateral right above the stuck point.
Pipe recovery services typically use a freepoint
finder, detonating cord, and pipe cutter or
colliding tool. This last option employs a high
explosive load triggered in a specific manner
to cause precise collision of the shock waves.
Unfortunately, the explosion commonly
damages the tractor used for conveyance.

A full experimental characterization of the
downhole explosion was conducted to record
all critical parameters that could physically
damage the tractor. A dedicated special



3KCIEPUMEHTAJIBHOE UCCJIEJOBAHUE B3PbIBA B CKBAXKMHE. 3aTEM
ObLIa UCIIOIB30BAHA CIIELINUAJIbHAS CUCTEMA COOPA JAHHBIX,
YTOOBI IKCIEPUMEHTAIBHO U3MEPUTD BO3JICUCTBHE CITyCKAEMOI
Ha TPAKTOPE TOPIEABL BbLJIO MPOBEAEHO U3MEPEHUE TAKUX
MapaMETPOB, KAK IABJICHUE, CHJIA yapa U Ac(POpMaLiUsL.

Janee 6bU1 NPOBEJEH INTyOOKUI AHAIA3 PE3YIBTATOB
U3MEPEHUI C 1IE€JIBIO COCTABIEHUS HOBBIX YTy4YIIEHHBIX
UHCTPYKLMNH 10 HAJIEKHOU TPAHCIIOPTUPOBKE
Pa3bEJUHAIOMNX HHCTPYMEHTOB C COXPAHEHUEM
PaboTOCIIOCOOHOCTH TPAKTOPA U BCIIOMOT ATETBHBIX
3JIEMEHTOB KOMITOHOBKH. B paMKax JAHHOI TEXHOJIOTUH OBLIIO
Pa3paboTaHO SKOHOMHYECKH 3(P(PEKTUBHOE PEMIEHUE.

ONUCaHHBIA METOJ, ObLIT UCTIONIb30BAH B IIOJIEBBIX YCIOBUAX
HAa MECTOPOXKAEHUHU HA Bir>kHEM BOCTOKE, I71€ OH ITO3BOJIUIT
3HAYUTEIBHO COKPATUTD JJINTEIBHOCTD PAOOTHI U U3BJIEYD
MAaKCHMAaJIbHO JUIMHHBIN Y9ACTOK TPYObI 6€3 NOBPEXKACHUSA
TPAKTOPA.

C IIOMOIIIBIO 3TOT'O YCOBEPHIEHCTBOBAHHOI'O METOA
TPAKTOPBL, CITYCKAEMBIE Ha Ka6eJe, MO3BOJIAIOT
TPAaHCIOPTUPOBATh HHCTPYMEHTHI JJ151 U3BJIECYEHU TPYO C
JOITYCTUMBIM YPOBHEM PUCKA ITOBPEXKIEHUA TPAKTOPA, UTO
MO3BOJIAET CHU3UTD SKCIUIYATAIJMOHHBIE 3aTPATHL B rjesiom
3TO 3HAYUTEIBHO MNOBBIMIAET HAJEKHOCTD JAHHOI'O METO/A
TPAaHCHIOPTHUPOBKH UHCTPYMEHTOB [IJI1 U3BJIEYEHUSA TPYO U
MHHHUMU3UPYET BO3MOXKHOE BPEMS IIPOCTOSL.

IIpumenenue KoHueHTpuuecko THKT nisa
IIPOMBIBKH H OLICHKH IIPOXYKTHBHOCTH B C/IOKHBIX
TOPHU3OHTAIBHBIX CKBAKHHAX: OIIBIT IIPOBEIECHU A
Pa0OT HA TPEX CKBAKHHAX HA MECTOPOKIECHHUH C
BBICOKOBA3KOM He(d 11O B KyBeriTe

Huxuma Komapu, Myrup Ababy, Baker Hugbes, a GE Comparny;
Cpunusac Pao, Xoce I pezopuo I'apcus, Kysetimcras negpmanas
KOMNAHUA

B paMKax TeCTUPOBAHUS TEXHOJIOT MU «XOJOAHOM» TOOBIYN
BBICOKOBSI3KO HE(PTH HA MECTOPOXK/ICHUU B KyBeiTe 6b1710
npO6ypPEHO HECKOJIBKO TOPU30HTAIBHBIX CKBAKUH. Ha 9THX
CKBA)KUHAX OBUIM IIPOBEIEHBI BHYTPHUCKBAXKUHHBIE PA6OTHI
Pa3au4dHOro TUma. OQHAKO HA HEKOTOPBIX CKBAKHMHAX OBLIIO
32(PUKCUPOBAHO PE3KOE MAAECHHUE TOOBIYN HHUXKE OXKUJAEMOI'O
ypOBHA. IIpEAIIOIarasoce, 4TO B ATUX CKBAKMHAX C aHOMAJILHO
HU3KUM IUTACTOBBIM JIaBJIEHUEM IIPOU3OIIO IIOBPEXACHUE
NPpU3a00HHOM 30HBI IVIACTA U3-34 OOIBLION PENIPECCHUH
HA [UIACT, BBI3BAHHOM MCIIOJIb3YEMBIMH BO BPEMSA PA6OT
JKUJKOCTAMU.

TexXHONIOIus UCIONIB30BAHU KOHIIEHTPHUYECKUX TMOKUX TPYO
C 3200 HBIM CTPYMHBIM HACOCOM OBbLJI4 BIIEPBBIE IPUMEHEHA
B KyBeriTe 1 n1pru3HaHa 3p(PEKTHBHBIM METO/IOM IIPOMBIBKH
TOPU3OHTAIBHBIX CKBAKUH M ONIPEJE/IEHUA IPUYHH MTa/ICHUSA
JO6BIYN. B paMKax JAaHHOM TEXHOJIOIUH OFHO(A3HAS
HpOMbIBO‘IHHH JKUIAKOCTD IIOACTCS I1O BHyTpCHHCﬁ KOJIOHHE
Ha CTPYMHBIN HACOC, YTO NPUBOAUT K JIOKAJIBHOMY CHUKEHHUIO
JIaBJICHUS, 6/1aI0/1aPpsi KOTOPOMY TBEP/IbIE YACTUIIBI MIN
hIIIOUBI OTCACBIBAIOTCS M3 CTBOJIA CKBA’KUHBI U CMEIIIAHHbBIN
MOTOK IIECKA M XKUJIKOCTH BO3BPAIIACTCS YEPE3 KOJIBLIEBOE
MIPOCTPAHCTBO KOHIEHTPUUYECKUX 'NOKUX TPYO. BOZMOXKXHOCTD
HCpCKJ’IIO‘-ICHI/IH MCXKOY paBHI/I‘-IHbIMI/I pC}KI/IMaMI/I pa6OTbI
MTO3BOJINJIA IPOBECTU IIPOMBIBKY 1 0OPA0OTKY CKBASKHUHBI 34
OIHY CITYCKO-TIOJ/bEMHYIO ONIEPAITHIO.

JlaHHAas TEXHOJIOr U ObIA YCIIEITHO IPHUMEHEHA 1715
y/laJIEHUS IECKA, OIICHKU MTOBPEK/ICHUS TPHU3a00MHOM 30HbBI

acquisition system was then used to measure
experimentally the effect of a colliding tool
conveyed on a tractor including pressure,
shock, and strains.

In-depth analysis of the results was used to
determine optimized operational guidelines
and practices to achieve the objective of
reliably conveying severing tools while
preserving the integrity of the tractor and
related logging tools. The technique relies on a
cost-effective solution.

This method has been deployed to the field
for successful application in the Middle East
where it saved significant operational time and
maximized the recovered pipe length without
any damage to the tractor.

With this enhanced method, wireline
tractors can convey pipe recovery tools with
acceptable risk of damage to the tractor, which
reduces operation cost. Overall, it significantly
increases the confidence in using this
conveyance option for pipe recovery services
and minimizes potential downtime.
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Concentric Coiled Tubing Technology
for Well Cleaning and Evaluation in
Complex Horizontal Wells: A 3 Wells Case
Study from Heavy Oil Field, Kuwait

Nikita Kothari, Mounir Ababou, Baker Hugbes,
a GE Company; Srinivas Rao, Jose Gregorio
Garcia, Kuwait Oil Company

A few horizontal wells were drilled in Kuwait,
heavy oil field, as a part of cold production
testing. Various workover interventions were
performed on these wells. However, some of
the wells showed sharp production decline
and were producing below expectations. It was
suspected that formation damage may have
occurred in these ultra-low reservoir pressure
wellbores due to the overbalance of the fluids
used during interventions.

Concentric coiled tubing (CCT) technology
comprising of a downhole jet pump, was
recently employed for the first time in Kuwait
and was determined to be an effective
method to clean the horizontal sections and
investigate the reasons for the production
problems. The single phase cleanout fluid is
circulated down the inner string to power
the jet pump, creating a localized drawdown
that vacuums the formation solids or fluids
out of the wellbore and the combined sand/
fluid stream returns via the CCT annulus. The
multiple operating modes provided the benefit
of cleaning and treating the wellbore in the
same run.

This specialized system was successfully
utilized to remove sand, evaluate the formation
damage and enhance production; meeting
all objectives in a single well intervention.
Pressure and temperature gauges run below
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TEXHOJIOI'MU

IUIACTA U YBEJINYEHM JOObIYN. IIpH 9TOM BCE TU 325491 ObLIN
BBITIOJIHEHBI 32 OJIHY Oonepanuio. Ha IByX CKBa>KHMHAX B COCTAB
3200HOM KOMIIOHOBKH HHKE HACOCA OBLIN BKIIOYEHBI TATYNKH
JIABJIEHUS U TEMIIEPATYPBI, KOTOPBIE 3aPETUCTPUPOBATINA
3a00MHOE faBeHue Bcero 10 atMmocgep. Pe3ynbTarel
JIOOBIYY CKBAXKMH MO3BOJIUIN PACIIUPUTD O6/IACTD 327149
BHYTPHUCKBA)KUHHBIX PA0OT HA MECTOPOXK/IEHHUH BLICOKOBA3KON
HedTU B KyBeliTe 1 OTKPBLIN HOBBIE BO3MOXKHOCTH /I
TIPOMBIBKH CTBOJIA CKBAXKUHBI U OLIEHKU TTOBPEXEHU A TIJIACTA C
UCHOIB30BAHUEM TEXHOJIOTUU KOHIICHTPUYECKHUX I'MOKUX TPYO.
B #aHHOM CTaThe PACCMOTPEHBI IPEUMYIIECTBA TEXHOJIOT U
KOHIIEHTPUYECKUX THOKUX TPYO U MPUBOAUTCS IOAPOOHOE
UCCJIEJOBAHUE BBIIIOJTHEHHBIX PA6OT HA NIEPBBIX TPEX
TOPU3OHTAIBHBIX CKBAXKUHAX. AHAJIN3 TPO(UIIEH IPUTOKA
ecka 1 (Iona, MPOBEICHHBIN BO BPEMS IPOLIECCA
BAKYYMUPOBAHM S, TO3BOJIUJI IIPOBECTU OLIEHKY CKBAKUHHOI
OPOAYKIIUH U IPEAOCTABUTD BAKHBIE JAHHBIE JIJIS PA3Pa60TKU
CTPATETUU ONITUMHU3AIUH JJOOBIYU.

KJIHH-OTKJIOHHTEb /IS KOJIOHH OOJIBIIIOTO THAMETPA;
HOBBIE€ BO3MOKHOCTH 32PE€3KH OOKOBBIX CTBOJIOB HA
IT'HKT ¢ BCIT0/Ib30BAHHEM HHHOBAITHOHHOI'O METOIA
BBIPE3KH OKHA B 00CATHOM KOJIOHHE

LDicetime Onunzep, ConocoPhbillips Alaska Inc; [icor Muzin,
Pobepm Xappuc, Kanouc Hnznuw, Kapa Junnep, bpaoau
Dpeiisep, Northern Solutions

Texnomnorus 6ypenusa Ha THKT Ucronb3yeTcs Ha CEBEPHOM
CKJIOHE AJIAICKHU C 1994 roaa g 6ypeHns 60KOBBIX CTBOJIOB.
PazpaboTaHHbIE HA AJIACKE TEXHOJIOTUH, B TOM YHCJIE
TEXHOJIOTUA (PPEZEPOBAHUA OKHA C KITMHOM-OTKJIOHUTEJIEM,
CENYaC UCMOJIBb3YIOTCA IIO BCEMY MUPY. BOJbIIasa 9acTh
OOKOBBIX CTBOJIOB OYPUTCS C UCIIOJIBb30BAHHUEM CTAHJAPTHBIX
OTKJIOHUTEJIEN B HECKOJIBKUX KOH(PUTYPALUAX B CKBAKMHAX
€ 06CaIHOM KOJIOHHOM OJHOTO IMAMETPA WJIN CKBAXKUHAX
co cnymeHHbIMU HKT. Texnonorus 6ypenus Ha 'HKT 6pu1a
orpanudena pazmepom HKT vim MUHUMaJIbHBIM IPOXOAHBIM
JUAMETPOM JUISI OTKJIOHUTEJIA, A TAKXKE BHYTPEHHUM
guamerpoM HKT, XxBoCTOBUKA UKW O6CAJHOU TPYOBI, B KOTOPYIO
OyZAET YCTAHOBJIEH OTKJIOHUTEb. KITMH-OTKJIIOHUTED [
ycTaHOBKU B HKT 89 MM B TPaHCIIOPTHOM MOJIOKEHUH UMEET
HAPYKHBIH JUAMETD 66,7 MM, UTO [TO3BOJISICT IPOU3BOAUTH
€r'0 YCTAHOBKY TOJIBKO B OOCA/THBIX KOJIOHHAX THUIIOPA3Mepa
139,7 MM 1 MEHBIIIE.

ITpu yCTAaHOBKE OTKJIOHUTENS 89 MM B OOCAJHBIE KOJIOHHBI
OOMNBIIETO JUAMETPA BO3ZHHUKAIOT CJIOKHOCTU C HA/IEKHBIM
KPEMJIEHUEM OTKJIOHUTENA U (PUKCAIIUE KOMIIOHOBKH
(Pppe3epoBanHns OKHA. Pa3paboTKka HOBOI'O KJIMHA-OTKJIOHUTEIIS
JUJIs KOJIOHH GOJIBIIOrO IMAMETPA IO3BOJINJIA PEIIUTD 3Ty
po6iemy. UHCTPYMEHT C HAPY>KHBIM HAMETPOM 66,7 MM
MOYKHO YCTAHABJIUBATD B 06CAJHON KOJIOHHE 178 MM. DTOT THII
OTKJIOHUTEJIS IIO3BOJIUT HpI/IMﬁHHTb TEXHOJIOT'UIO 6prHI/IH Ha
I'HKT n1s 337124, pEMIEHUE KOTOPBIX PAaHEE OBIO HEBO3MOKHO.
B jaHHOM cTaThe NPEACTABIEHO OIIUCAHNE KOHCTPYKIIMHY KJIMHA-
OTKJIOHHUTEJIA, A TAKIKE HCIBITAHHUMI U OHbITHO-HpOMbIIHII@HHbIX
PpaboT, KOTOPbIE MPOBOAUIUCH I PA3PA6OTKHA UHCTPYMEHTA.

VHHKaIbHAS TEXHOJIOTHSI CITycKa nepdoparopa
HA YIVIEPOJHOM KOMIIO3UTHOM CTE€P>KHE ITOBBINIACT
a¢ddexTuBHOCTS IEepdhOopaITHH, 00ECIICIUBACT
CHH:KCHHE BPECMCHH H 32TPAT, 4 TAKKE IIPETOCTABIISICT
BO3MO>KHOCTH IIPHMEHEHH A HOBBIX TEXHHICCKHX
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the tool on two wells recorded bottomhole
pressure of only 150 psi. Post-production
results has pushed the boundaries of the well
interventions in heavy oil field in Kuwait and
has unlocked several wellbore cleanout and
formation damage evaluation opportunities
using the CCT technology.

This paper reviews the benefits of the
concentric coiled tubing technology and
provides a comprehensive case study of the
first three horizontal wells. The analysis of
the sand and fluid influx profiles obtained
during the vacuuming process assisted in to
evaluating well production provided crucial
data in formulating a management strategy.

The High Expansion Wedge; Accessing
A New World Of Coiled Tubing Drilling
Sidetracks Through An Innovative Casing
Exit System Approach

James Oblinger, ConocoPhillips Alaska Inc;
Jobn Milne, Robert Harris, Candice English, Carl
Diller, Bradley Frazier, Northern Solutions LLC

Coiled Tubing Drilling (CTD) has been used
on the North Slope of Alaska since 1994 for
drilling sidetracks or laterals. Technology and
techniques developed in Alaska have been
transferred globally including the process and
best practices to mill windows off whipstocks.
A majority of the through tubing sidetracks
have been drilled using conventional
monobore or through-tubing whipstocks
in multiple configurations. CTD has been
limited to the size of the tubing or minimum
internal diameter (ID) that a whipstock can
pass-through and the ID of the tubing, liner,
or casing that the whipstock will be set in. A
3-1/2" Thru-Tubing whipstock has a running
outer diameter (OD) of 2.625" and could only
be set in liner or casing up to 5-1/2".

The problem with installing a 3-1/2" Thru-
Tubing whipstock in larger liner or casing
than 5-1/2" has always been the ability to
properly anchor the whipstock and keep the
window milling bottom hole assembly (BHA)
on the tray of the whipstock. That is no longer
an issue with the development of the High
Expansion Wedge (HEW). The HEW has a
2.625" OD and is capable of anchoring inside
7" liner or casing. This type of whipstock will
open a new set of CTD candidates that have
previously been inaccessible. The goal of this
paper will be to describe the design, testing,
and field trials that were used to develop the
HEW.

Leveraging The Unique Properties Of
A Carbon Composite Rod Deployment
System To Push The Boundaries Of
Perforation Procedures, Bringing Time
And Cost Savings To Standard Operations



PENICHU I, HEBO3MO>KHBIX B PAMKAX TPAJTHUITHOHHOM
TEXHOJIOTHH CITYCKA Ha KabeJie
Lynxan Tpyn, Archer

Iepoparius C IPUMEHEHHUEM B3PbIBYATBIX BEMIECTB
OCTAETCSA HEOTBEMJIEMBIM ITAIIOM PA3PAOOTKH MECTOPOXKACHUA
YIJIEBOJOPOJOB. TEXHONIOT U CITyCKa TPUOOPOB C
KYMY/ITABHBIMU 33PASAMU B CKBAXKUHY IPAKTUYECKU HE
M3MEHMIIACH C 1930-X rOJI0B, OJHAKO METO/IBI CITYCKA ObLIH
3HAYUTEJIBHO YCOBEPIIECHCTBOBAHDL B TaHHOM CTaThHE
paccMaTpUBAIOTCA IPEUMYIIECTBA UCIIOIb30BAHUS HOBOU
TEXHOJIOTUH IPUMEHEHH S YIVIEPOJHBIX KOMIIO3UTHBIX
MaTEPUAJIOB 7151 HOBBIIEHUA 3(PHEKTUBHOCTU IEPPOPALTUL

T1OTy>KECTKUI YITIEPOAHBIHN CTEPKEHD OOTATAET BBICOKOM
MPOYHOCTBIO U XKECTKOCTBIO, 00ECTIEYNBAECT HU3KUI
KO3(D(PUITUEHT TPEHUS IIPU CITYCKE, A TAKIKE COAEPKUT
ANEKTPHUYECKUH TPOBOJHUK. BCe 3T (paKTOPBI B COBOKYITHOCTHU
06€ECIEYNBAIOT CYIIECTBEHHBIE IPEUMYIIECTBA IO CPABHEHUIO
C TEXHOJIOTUEH CITyCKa ITepdOpaTOpOB Ha Kabese. Hanbonee
OYEBHUJJHOE IMIPEUMYIIECTBO COCTOUT B TOM, YTO BBICOKAS
MPOYHOCTB CTEPXKHSA JEIAET BO3MOKHBIM MOHTAK U CITYCK
OYEHB JJIMHHBIX U TAXKEJBIX KOMIIOHOBOK IIEP(OPATOPOB,

YTO MO3BOJIAET COKPATUTD KOJIMYECTBO CITYCKO-TIO/bEMHBIX
onepanuii (CI1O), Heo6xoaMOE 115 HEPPOPAITUN OFHOTO
uHTEPBANIA. JKECTKOCTD CTEPKHA CHHUYKAET PUCK OTPHIBA B
CKBAXKWHE M3-34 TIEPETA/IOB JABJIECHUSA. DTO MTO3BOAET CO34ATh
©0J1€€ BBICOKYIO JETTPECCUIO IO CPABHEHHIO C TEXHOJIOTUEN
CITyCKa Ha KabeJe, B TO BPEMSA KAK AJIEKTPUUYECKUI TPOBOAHUK
06€CIEYNBAET BOZMOKHOCTb BBIOOPOYHOU AKTUBALIUU
nepdopaTopos.

Ipu 3KCIITyaTaluy CKBAXKUHBL, KAK IIPABUJIO, BOSHUKAET
HEOOXO/IMMOCTbD B IIPOBEACHNH BHYTPUCKBA)KMHHBIX PA0OT.
3a49aCTYIO UICTOHMIEHHE IUIACTA IPUBOJUT K IEPEMEIIECHUIO
T'PAaHMUL] PA37Ena INTACTOBBIX (PIIION/IOB, B PE3YIBTATE YETO I
YBEJINYEHUSI HEPTEOTAAYN TPEOYETCsI TIOBTOPHAS IEPPOPALUSL.
B cIbHO NCKPUBIEHHBIX CKBAKMHAX (KAK M B OIIMCAHHON B
CTAaTbhe CKBaKMHE B CEBEPHOM MOPE) JJ1A CITyCKa iepdopaTopa
TpebyeTCsa IPUMEHEHHE TPAKTOPA. KpoMe TOro, TEXHOIOT U
CITyCKa Ha KabeJe NPegyCMaTPUBAET OIPAHUYEHHE T10 IJIMHE
KOMIIOHOBKHU ITEP(OPATOPOB, UTO NIPHUBOIUT K YBEJTMUEHUIO
konnuecTsa CIIO. [IpuMeHeHNeE YITIEPOJHOI'O KOMIIO3UTHOTI'O
CTEP>KHS IIO3BOJIUJIO BIBOE COKPATUTD KOJIN4YeCTBO CIIO,
HEOOXOJUMBIX 151 IePPOPALIMU HOBOI'O HHTEPBAJIA, YTO
IIPHUBEJIO K 3HAYUTEIBHOM S3KOHOMUH 3aTPAT.

HeKoTOpbIE CKBAXKUHBI HE ABJIAIOTCA TOPU30HTAIbHBIMH,
OJJHAKO UMEIOT JOCTATOYHO JUIMHHBIIN y4aCTOK CTBOJIA ITO7,
OOJIBIINM YIJIOM, YTO JIE/IAE€T HEBO3MOXKHBIM CITyCKATh IIPHOOPHI
HUCKJIIOYUTEIBHO Ha Kadesie. HU3Kkui KoappUuIUeHT TPEHUsL
Y BO3MOXXHOCTD CITYCKA B CKBASKHMHY C IPOTAJIKUBAHUEM
IO3BOJISIOT AOCTABIIATH IPUOOPHI C IIOMOIIBIO CTEPXKHS 6€3
HCTIONB30BAHUSA TPAKTOPA. JKeCTKOCTb CTEPKHS IPENSATCTBYET
NEPEMEIIECHUIO KOJIOHHBI BBEPX 10 CTBOJTY ITOCIE ITepopariny,
YTO MO3BOJISICT CO3/aBATh BLICOKYIO ICIIPECCUIO, KOTOPAs
CIIOCOOCTBYET COXPAHEHUIO IIPOHULIAEMOCTH IIPU3A0ONHONU
30HBI I71ACTa. COYETAHNE HOBBIX Pa3pabOTOK B 00/1ACTU
CEJNIEKTUBHOM NTePMOPAIIUU U THOKUX ITEP(POPALTMOHHBIX
CHCTEM C IPEUMYVITIECTBAMHU KOMIIO3UTHOI'O CTEPIKHS ITO3BOJISIET
JIOCTABJISITh IPUOOPHI B TE€ YIACTKH, JOCTHKEHHUE KOTOPBIX
HEBO3MOXHO C UCIIOIb30BAHUEM TPAKTOPA HJIU JIIOOOH APYTOH
TEXHOJIOTUHU CITYCKA.

COKpalieHUe BpEMEHH U 3aTPAT, 4 TAKXKE YBEJIUYCHUE JTUHBI
WHTEPBAIA NEP(OPAIIUH IO3BOJISET UCIIOIb30BATh TEXHOJIOTHUIO

As Well As Allowing New Techniques
When Compared To Conventional
Wireline

Duncan Troup, Archer

Ballistic perforation remains a fundamental
part of the process of producing valuable
hydrocarbon deposits. The basic technique of
lowering a gun containing shaped charges into
awell is essentially unchanged since the 1930's,
but the method of deployment has undergone
many improvements. This paper intends to
examine the benefits and advantages of using
new carbon composite materials technology in
increasing the efficiency and effectiveness of
perforation.

The semi-stiff carbon rod is very strong,
rigid, has low friction and contains an
electrical conductor. These factors all combine
to confer significant advantages over wireline
for deploying perforation guns. The simplest
benefit is that the strength of the rod makes
rigging up and running very long and heavy
gun strings feasible, reducing the number
of runs in hole required to perforate a given
interval. The rigidity of the rod reduces the
risk of being blown up-hole by pressure
differentials, thus allowing more potential
underbalance than when using wireline while
the conductor allows the use of addressable
select fire systems.

Economic management of a well will almost
certainly involve some intervention during
its lifetime. A not uncommon example is a
well where depletion has moved reservoir
contacts and re-perforation becomes
desirable to maximise recovery. If deviation
is high, as in a recent well in the North Sea,

a tractor intervention will be required and
due to the constraints of a conventional

cable deployment, gun lengths will be

limited resulting in multiple runs. The carbon
composite rod system was able to halve the
number of runs required to perforate the new
interval resulting in a considerable saving.

Many wells may not be horizontal but
have a sustained section at high angle which
precludes the use of wireline alone. The low
friction of the rod and the ability to push it
into hole allows access without recourse to a
tractor, while the stiffness prevents movement
of the string uphole after shooting, allowing
significant underbalance to be applied
with all the attendant benefits to reservoir
performance. Combining new developments
in selective firing and flexible gun systems
with the attributes of the rod allow access to
zones below known restrictions which are
currently impassable by tractor or any other
conventional deployment system.

Demonstrating the ability of the carbon
composite rod system to save time and

TECHNOLOGIES
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TEXHOJIOI'MU

YIJIEPOJHOI'O KOMIIO3UTHOI'O CTEPXKHSA JJ11 ONTUMU3ALTUU
IUTAHHUPOBAHUS BHYTPUCKBA’KUHHBIX PA6OT. ICKIIOUEHUE —
pOO6JIEMBI IBUXKEHN S KOMIIOHOBKH BBEPX ITOCJIE OTCTPENA,
OCOOEHHO B CHJIBHO UCKPUBJIEHHBIX YYACTKAX, TIO3BOJISAET

6onee 3(pPEKTUBHO INTAHUPOBATH NEPHOPALUIO HA JETPECCUN
CO BCEMM BBITEKAIOLINMU IIPEUMYIIECTBAMU. DJIEKTPUYECCKUH
MOPOBOJHUK B CTEPKHE JAET BO3MOXKHOCTD UCIIOJIb30BATh
CHUCTEMY CEJEKTHBHOU aKTUBAIIUH IEP(POPATOPOB U YCTPOHUCTBO
HATSKEHUS T'OJIOBKH, KOTOPBIE HAPAAY C BO3MOKHOCTBIO TOIKATh
KOMIIOHOBKY ITO3BOJISIOT IPOXOJUTD YEPES TAKUE CYKEHUA U
OPENATCTBUSA, TPOXOXK/IEHHUE KOTOPBIX ITPH UCIIOIb30BAHUU
TPaJULTHOHHBIX METO/IOB HEBO3MOKHO.

BiustHHE IUIOTHOCTH TBEPAO¥ (pa3nl HA 3P HEKTHBHOCTH
IIPOMBIBKH 'OPHM30OHTAJIBHBIX H HAK/IOHHO-
HAITPABJICHHBIX CKBAKHH

Coxam Ilanoovs, Pamaoan Axmeo, Cyoxau [llax, Ynusepcumem
Oxanaxomot

KONTIOOMHT MIHMPOKO UCIIOJIB3YETCA B ONEPALUAX 10 TPOMBIBKE
CTBOJIA CKBAXKUHBI JJI51 YIAJIEHUS TBEPABIX YACTHI], TAKHUX KAK
OypOBOM IIJIAM HMJIM ITPOMIAHT, OCTaBmIuica nocie I'PI1. 3agacTyio
PabOoTHI IO MPOMBIBKE CKBAKHH ABJIAIOTCA HEA(P(PEKTUBHBIMH,
YTO MPUBOJUT K MOBBIIMIEHHUIO ONEPALTMOHHBIX 3aTPAT. LIeabio
JIAHHOTI'O MCCJIEJOBAHUSA ABJIAETCS PA3PA6OTKA MOJEIIN /LIS
pacueTra TpeOYEMOro PacXo/ia U JUIMTEIbHOCTU LIUPKYJIALIUNA
JKMUJKOCTH IS 3(PPEKTUBHOTO YAATIEHUA TBEP/BIX YACTULL U3
CTBOJIA CKBAKUHBI X OITUMU3A1IUU ITPOMBIBKU.

JIJ11 U3yYEHN S MEXAHU3MA [IPOMBIBKH CKBAXKUH ObLIIN
MPOBEAEHBI SKCIIEPUMEHTHI ITO BBIMBIBAHHIO CJIOS TBEP/IBIX
YACTHULL C UCIIOJIb30BAHUEM UCIIBITATEIBHOI'O CTEH/IA C KOJIBLIEBBIM
npoctpancTBoMm (127 x 60 mm) qymuao# 10,4 M. McceqoBanue
BJIMAHUA IJIOTHOCTU TBEPAOH (PA3BI, PACXO/A, YIJIA HAKJIOHA U
THIA KUJKOCTH HA IPOLIECC TPOMBIBKH OBLIO IIPOBEJEHO ITyTEM
U3MEPEHUSA CTETIEHU PA3MBIBAHUA TBEPAOT'O CJIOA M AHAJIN3A
3 HEKTUBHOCTH IPOMBIBKH. /151 SKCIIEPUMEHTA B KOJIBIIEBOE
MPOCTPAHCTBO UCIIBITATEIBHOI'O CTEH/1A ObLI IIOMEIIEH
YCTOHMYHMBBI CJION TBEP/BIX BELIECTB. ITOCIIE TOTO KaK CTEH/ ObLII
YCTAHOBJIEH TTOZ, TPEGYEMBIM HAKJIOHOM, CJIOH TBEP/BIX BEIIECTB
TNOABEPICA PAZMBIBAHUIO B TedeHUE 30 MUHYT IIPU [IOCTOAHHOM
pacxopie. 3aT€M BBIMBITBIE BO BPEMS KA2KI0T'O TECTA TBEP/bIE
BELIECTBA B3BEUINBAJINCD /1151 ONIpeJe/ICHUS 3(PPEKTUBHOCTU
MPOMBIBKH. [IJ151 OIIpeieIEHNUA TONIINHBI CJI051 HA PA3HBIX
Y44CTKAX CTEH/IA UCIIOJIb30BAIACh CUCTEMA OJBUKHBIX KaMep.
ITo pe3ynbraTaM U3MEPEHNN JIJIS KAXKJOI'O TECTA ObLJIA TIOCTPOEHA
KPUBAA 3PO3UU CJIOS TBEPABIX BEMECTB (CPEAHAA TOJNIUHA CIIOS
B 3AdBUCUMOCTH OT BPEMEHU LIUPKY/ISLIUMN). AHAIN3 I'padUuKa
MIOK43aJI COOTBETCTBUE KPHUBOI 3aKOHOMEPHOCTSIM, BbIABJIEHHBIM
panee. OFHAKO TAKXKE ObLIIN BBISIBJICHBI OIIPEJEICHHBIC
PACXOXKACHMUSL.

JaHHOE uccien0BaHue IOKA3bIBAET, YTO INIOTHOCTD TBEPIOI
(pa3bl OKA3BIBAET HEZHAYUTEIBHOE UJIM YMEPEHHOE BJIMSHIE HA
3 PEKTUBHOCTD IIPOMBIBKHU. I[IpH 33TAHHOM PACXOJE TBEPBIC
YACTUIIBI BBICOKOH INIOTHOCTH 3HAYUTEIBHO YCIIOKHSIIOT
IIPOMBIBKY CKBaKUH, OCOOEHHO B yYaCTKAX, OIU3KUX K
TFOPU3OHTAIBHBIM. KDUTHYECKUI yTOJI HAKJIOHA — YTOJ,
IIPH KOTOPOM IIPOMBIBKA SIBJISIETCS HAUOOJIEE CIIOKHOM —
CYIIECTBEHHO HE 3aBHCEJI OT INIOTHOCTU TBEPAOU (PA3LI.
KU KOCTB JJj1s1 IPOMBIBKU CTBOJIA CKBAXKUHBI OCTABAJIACH
OMHAKOBOM HA BCEX YIVIAX HAKJIOHA HE3ABUCUMO OT IIJIOTHOCTH
TBEPAOH (DA3BL

Pe3ynbTaThl 3TOrO UCCIIEIOBAHMS MOT'YT UCIIO/Ib30BATHCS B
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perforate longer sections more economically
allows optimised planning. Eliminating
concerns over gun lift, especially in high
deviations, gives far more flexibility for
planning underbalance perforation with all its
intrinsic advantages. The electrical conductor
in the rod enables the use of addressable
select fire systems and head tension devices
that, along with the ability to push the BHA,
allows entry through otherwise impassable
restrictions.

Effects of Particle Density on Hole
Cleanout Operation in Horizontal and
Inclined Wellbores

Sobam Pandya, Ramadan Abmed, Subbash
Shab, University of Oklabhoma

Coiled Tubing (CT) is widely used in wellbore
cleanout operations to remove solid particles
such as drilled solids or residual proppant
from the hydraulic fracturing treatments.

The cleanout operation is often associated
with inefficiency and substantially increases
the operational cost. This study is aimed at
developing a model to predict the required
fluid circulation rate and time to efficiently
remove solids from the wellbore and optimize
cleanout operation.

To study the hole cleaning mechanism, solids
bed erosion experiments were conducted
using a flow loop that has a 10.4 m long
annular (127 mm x 60 mm) test section. The
effects of solid density, flow rate, inclination
angle and fluid type on cleanout operation
were investigated by measuring bed erosion
and hole cleaning efficiency. A stable bed was
initially formed in the annular test section of
the flow loop. Once the setup was positioned
at the desired inclination, the bed was eroded
for 30 minutes at a constant flow rate. The
amount of solids removed during each test
was weighed to determine cleanout efficiency.
A traveling camera system was utilized to
measured bed height at different locations in
the test section. The measurements resulted in
the generation of bed erosion curve (average
bed height versus circulation time plot) for
each test. The trends are consistent with
previously reported measurements; however,
certain discrepancies were found when
examining the trends.

This study indicates that solid density has
a slight to moderate effect on hole cleanout
operation. For a given flow rate, high-density
solids make hole cleaning much more
challenging, especially in near horizontal well
sections. The critical angle of inclination that
is defined as the angle at which cleaning is the
most difficult was not significantly affected
by the density of the solids. Irrespective of the
density of solids, the effective cleanout fluid to



IOJIEBBIX YCIOBUAX I OIITUMM3ALIMU OIIEPALINH 10 IIPOMBIBKE
TOPU3OHTAJIBHBIX U HAKJIOHHO-HAIIPABJIEHHBIX CKBAXKUH.
XapaKTEPUCTHUKU CJIOS TBEPBIX BEMIECTB, 3AIIMCAHHBIE B

XOJI€ UCCIEAOBAHM S, [IO3BOJIAIOT JIyYIIE ITIOHATh MEXAHU3MbI
NEPEHOCA TBEPABIX YACTULL B CTBOJIE HAKJIOHHO-HAIIPABJIEHHONU
CKBAXUHBI XU MOT'YT OBITh HCIIOJIb30BAHBI B KAYECTBE OCHOBBI 11
JAJTbHEUIITUX UCCAETOBAHUI,

YcoBepIIeHCTBOBAHHE KOHCTPYKIIHH CKBAKHHHOTO
TPAKTOPA, CIIYCKAEMOT'0O HAa KabeJ1e, IO3BOJISIET
COKPATHTH BPEMEHHBIE 32TPATHI U IIOBBICHTH
HAJEKHOCTH padboT

MamwroJIu, Cyuoeorn Cunexa Poil, Halliburion

B noki1aie npeCcTaBiICH HEABHO PA3PAOOTAHHBIN
CKBA’KHHHBIN TPAKTOP, CITYCKAEMBIH Ha KA0€JIe, KOTOPBIH
MO3BOJIAET COKPATUTD JJIUTEIBHOCTD PAOOT U IOBBICUTD
HAJEKHOCTD ONEPAUH. JIJAHHBIN TPAKTOP MO3BOJISAET CITYCKATh
B TOPU30HTAJIBHBIE U HAKJIOHHO-HAIIPABJICHHBIE CKBA’KUHEI
IMUPOKUH CIIEKTP PA3TUYHBIX IPHUOOPOB I FEO(PU3NIECKUX
UCCIETOBAHUI, BHYTPHUCKBA)KMHHBIX THCTPYMEHTOB, 4 TAKXKE
IPHUOOPOB CO B3PBIBYATBIMU BEMECTBAMU HA CKOPOCTH JIO
30 M/MHH. KpOME TOTO, TPAKTOP O6ECTIEYUBAET 33/JAHHOE TATOBOE
ycuime npuy remuneparype o 175 °Cu gasnexnuu 1o 170 MITa.

IlepBOHAYAIBHAS KOHCTPYKIUA CKBAXKUHHBIX TPAKTOPOB C
TUIPABINYECKUM IIPUBOJOM ObLIA HU3KO(P(PEKTUBHON. Takas
KOHCTPYKIUA TPeOOBAIA IPUMEHEHU JONOJTHUTETBHOIM
NIEKTPOHUKU JIJIS IPEOOPA30OBAHUA HANIPSKEHUA (Sheiretov
2016). YCOBEPIIICHCTBOBAHNE KOHCTPYKITMH 300N HBIX
JIBUT'aTEJIEV ITOCTOSHHOI'O TOKA U AJIEKTPOHHUKHU ITO3BOJIAET
HOBBICUTB HA/IEXKHOCTD U TATOBOE YCUJIHE TPAKTOPA U
CHU3UTD ITAPA3UTHBIE TOTEPU. OCHOBHBIE XAPAKTEPUCTUKHU
KOHCTPYKIIUH TPAKTOPA:

+ OPPEKTUBHAA U HAZIEIKHASA JIEKTPOMEXAHUYECKAA
KOHCTDPYKIIUSL.

+ COBMECTHUMOCTD C OTHOKHUJIbHBIMH U MHOT' O’KHMJIBHBIMH
Ka0EJIAMM.

* YIpasJIeHHUE C TOMOIIBIO CUCTEMBI TEIEMETPHUH, KOTOPAS
IIO3BOJIAET B PEAJIBHOM BPEMEHHU ITOJIY4Y4Th JIAHHBIE O 3200€ U
COCTOSAHUHU TPAKTOPA BO BPEMSA PAOOTHL.

+ TOYHBIF KOHTPOJIb U HAJIEIKHAA [TEPENAYA JAHHBIX O CKOPOCTH
TPAKTOPA, KPYTAIEM MOMEHTE U OCEBOM YCUJIMH HA KOJIECA.
COBMECTUMOCTD C TAKUMH 3JIEMEHTAMU, KAK: yCTPOHCTBO

JUISL OCBOOOXKICHUSI TPAKTOPA, BEPTIIIOT, JIOKATOP MY(PT, JATYNK

YCKOPEHMUS, JATYNK HATKEHUA, yCTPOUCTBO IS OOECIIEYUEHUA

0€30I1aCHOCTH IIPH OOPAIEHNH CO B3PbIBYATBIMU BEIIECTBAMH,

4 TAKXKE POJIUKH.

JIokaTtop My(T, JaTYMUK HATAKEHUA U JATYUK YCKOPEHUA
CIIOCOOCTBYIOT 3(P(PEKTUBHOI padoTe TpakTopa. Ilpu
MIPOXOXKAEHUH TPAKTOPA YEPES CYKEHUA KOMIIOHOBKH
3aKAHYUBAHUA U NIPENATCTBUA HEOOXOAMMO OOECTIEYUTD
BO3MOKHOCTb PET'YIMPOBAHUS OCEBOI'O YCHJINSI Ha KOJIECA.

Cekums 12. TexHu4yeckue perueHus g
BHYTPUCKBAXXNHHbIX paboT B CNIOXKHbIX YCI0BUSX

TIpu nposederuL BHYMPUCKBANCUHHBLX

pabom 8 C/I0NCHBIX )CII0BUAX C AHOMASIGHBIMIUL
SHAYEHUAMIU MeMnepamypol u Oa6.1eHUs
OONLULOLL 271YOUHOLL U CIPOUMU MPEOOBAHUAMU
K 9K0102UMeCKOlL 6€30NACHOCMU 603HUKAIOM

unmepecHsLe 3a0ayiL NO NOBLIUEHUIO }

be used in wellbore cleaning operation at all
inclinations remained the same.

The outcomes of this investigation can
be applied in the field to optimize cleanout
operations in horizontal and deviated wells.
The bed characteristics recorded during
the investigation give more insight into the
mechanisms of solids transport in inclined
wellbores and can be used as the basis for
further investigation.

TECHNOLOGIES

Advancement in Wireline Tractor
Design Reduces Operating Time and
Improves Reliability

Matthew Lee, Sushovon Singba Roy,
Halliburton

A newly developed wireline tractor is
exhibiting positive effects for total operating
time and reliability. Not only can it deploy a
wide range of logging tools, well intervention
tools, and explosives at a rate up to 100 ft/min
(6,000 ft/hr) in horizontal or highly deviated
wells, it has an efficient electro-mechanical
design. Additionally, the tractor can run in
wells up to 350°F and 25,000psi with full
tractoring force.

Historically, wireline tractors were based on
a lower efficient hydraulically powered design
or additional electronics to invert voltages
were necessary (Sheiretov 2016). Because of
advancements in downhole-rated DC motors
and electronics, it's possible to increase
reliability while delivering more power with
less parasitic losses. Important design points
for a tractor include:

- Efficient and robust electro-mechanical
architecture

+ Compatibility with single and multiconductor
wirelines

- Controlled by a real-time telemetry system to
log tractor and well data while tractoring

+ Precise control and feedback of tractor speed,
torque, and wheel normal force

- Combinable with a wireline release tool,
swivel, casing collar locator (CCL), downhole
tension, accelerometers, explosives safety
device, and rollers.

The CCL, downhole tension, and
accelerometer measurements assist with
efficient tractor operations. The wheel
normal force should be adjustable to the
tractor through restrictions and completion
components.

Session 12. Intervention Solutions
in Challenging Environments

Well intervention faces interesting
challenges when it comes (o

pressure and temperature, extended
reach, environment, cost, and }

Ne 3 (069) Centsiops/September 2019 35



s
s
—
S
3
=
=
83
=

3P PeKmueHOCIU 1 COKPAUCHUIO 3AmpPam.
TIOUCK YHUKAIBHBIX 1MEXHUMCCKUX DeULeHULT
07151 Peuerus Pa3iudHbLX 3a0a4 A61emcs
HenpepvIBHbIM KPeamueHbiM 1NPOUECCOM.

B oannoti cexuuu npeocmaesnervs Hogole
MEXHONO2UU U UHHOBAUUOHHBLE MeXHUUECKIUe
pewerust O OOCAYHCUBAMHUSL CKEANCUH C
ucnonvsosaruem I HKT u xabens, komopuoie
NO36010M ))CREULHO bINOSIHAMD
nocmaenerHvie 3a0aqi.

CrerfuaabHO pa3padoranHas THKT muameTpom
60,3 MM oGecrieunBaeT 3P PEKTHBHOE IIPOBETECHUE
BHYTPHCKBAKHHHBIX PA0OT B CKBA’KHHAX I'TYOHHOM
9 KM C OOJIBIITHM OTXOJAO0OM OT BEPTHKAIH HA IIeabde
AGy-Iaou

HUpma Ianvean, Global Tubing; Xoce Xumenec, J]ncoan
Yanoa, Halliburton; D0eapo Yumau, ADNOC Offshore; [appu
Maxxnennano, Global Tubing

Jl1st o6ecriedeHns CTAOMIBHOTO YPOBHS JOOBIYY HA
JUINTEJIBHOE BPEMS, 4 TAKIXKE JIJIS YBEJTMYEHU A TIJIOMA U
KOHTAKTA C IJIACTOM IKCILTyaTalys CKBA’KHUH B [IepcrUICKOM
3aJIMBE NIPOU3BOAUTCS HA UCKYCCTBEHHBIX OCTPOBAX C
UCIOJIb30BAHNEM TEXHOJIOTUU OYPEHUS C OOJIBIINUM OTXOAO0OM
OT BEPTUKAIN U TEXHOJIOTMY 3AKAHYUBAHUA CKBAXKIH
XBOCTOBHUKAMU. [lTaHHAS CTPATETUS UMEET MHOI'O IIPEUMYIIECTB,
OJJHAKO CJIO’KHBIE TPEXMEPHBIE TPAEKTOPHUH CKBAXKUH MOTYT
BBI3BATb OCJIOXKHEHUS B TEUEHUE NIEPUOAA IKCILTYyATALUHU
CKBAXUH. O6eCIEYEHNE BO3MOXKHOCTHU BBITIOJTHEHUS
BHYTPHUCKBA)KUHHBIX PAOOT B TAKUX CKBAXKUHAX C JNIMHHBIMUA
T'OPHU30HTAIbHBIMU YYACTKAMHU ABJIACTCA BAXKHOM 3a4a49€H
JUTA TOCTUKEHUS TPEOYEMBIX ITOKA3ATENEH PA3PAOOTKHU
MECTOPOXKACHUS.

17151 BBITIOJIHEHUSI OCHOBHOT'O OO'beMA PA6OT O IIPOMBIBKE
U CTUMYJISALIUN CKBAXKUH C TPAEKTOPHUAMU C COOTHOIIEHUEM
«IYIyOHHA 1O CTBOJIY/IJIYOHMHA 1O BEPTUKAIN> 4,5:1 C
JUIMTHOM TOPU30HTAIBHOI'O YUACTKA B IUTACTE /10 6 KM 10
WHAVBHUYAJIBHOMY 3aKa3y 6bl1a cripoekTuposana 'HKT,
KOTOpas O6€ECIEYNIa MAKCUMAJIbHBIE ITOKA3ATEIH JOXOXKICHUA
JIO 32004 M1 paCcXo/1a P 3aKa4Ke. [Tpy BBIOTHEHUN PA0OT
NPEIBABIIAINCDH CIEAYIOINE TPEOGOBAHUA: JOXOXKIEHHUE IO
11€JIEBOY ITTyOHUHBI 9150+ M, COKpAIIEHHUE UCIIOIb30BAHHU S
JIOPOrOCTOSIIUX UHCTPYMEHTOB /17151 pA0OTHI B ITTyOOKHX
CKBAKMHAX M OOECIIEYEHHNE PACXO/1A 3AKAYKHU )KHUJIKOCTH
He meHee 0,8 M?/MuH. [lTaHHbIE TPEOOBAHUS JOJIKHBI ObLIH
BBITIOJIHATBCS BMECTE C COOMIOIEHHUEM JIOTYCTUMOT'O IEPenaa
JIABJIEHUS C LIEJIBIO TOBBIEHUS CPOKa C1yk6b! 'HKT, a Takske
6€3 MPEBBIIEHUS JONYCTUMBIX TAPAMETPOB PAOOTHI yCTHEBOI'O
060pPYAOBAHUSL.

I npoexktuposanus 'HKT Obl1a HCIOMB30BaHA
UTEPALTUOHHAS MOJIE]Ib, KOTOPAs BKIIOUAJIA B CEOS CIEAYIONINE
KOMITOHEHTBL: 3AMTaTEHTOBAHHAS TEXHOJIOTUS U3TOTOBJIEHH S
I'HKT nyTem CBapKH HITPHUIICOB, AHAJIU3 CHJL, IEUCTBYIOIINX
Ha 'HKT, aHa113 ru/IpaBIMdeCKUX CUJT, THCTPYMEHTHI JIJIS
CO3JJAHUS TATOBOT'O YCHUJINSA, MOIETMPOBAHUE U3HOCA TPYOBI
U IPYIU€ PEKOMEHIALINH IO TPOU3BOACTBY U citycKy 'HKT,
KOTOPBIE NO3BOJIMJIU YCIIENTHO U 6€30ITaCHO IPUMEHHUTD
THKT pramerpom 60,3 MM, Becom 70 T, ATuHOM 9601 M 1715t
BBITIOJIHEHUSA PA6OT HA HCKYCCTBEHHBIX OCTPOBAX.

I'nbkue Tpy6bl HO3BOINIIN JOCTUYb 1I€IEBbIX [TTYOUH B
CaMBIX CJIOKHBIX CKBAXKUHAX, 4 TAK)KE OOECIIEYUTD TATOBOE

36 No 3 (069) Cerrmsi6pb/September 2019

efficienicy. The search for unique
solutions to address the varying
challenges is always continuous
and creative. This session will cover
several technology introductions
and deployment of innovative
techniques, in both wireline and
coiled tubing services, that enable
successful delivery of intervention
objectives.

Highly Engineered 2.375-in CT Provides
Effective and Reliable Interventions in
30,000-ft Mega Reach Wells in Offshore
Abu Dhabi

Irma Galvan L1 Galvan, Global Tubing LLC;
Jose Jimenez J.M. Jimenez, Joel Ulloa]. Ulloa,
Halliburton; Edward Wheatley E,J. Wheailey,
ADNOC Offshore; Garry McClelland G.
McClelland, Global Tubing LLC

With the aim of long-term sustainable
production in the Persian Gulf, wells are being
developed on artificial islands to maximize
reservoir contact using extended reach
drilling technologies with liner completions.
This drilling strategy has many advantages
and efficiencies, albeit, it results in complex
3-D well trajectories which challenge service
operations throughout the well's life cycle. The
ability to perform interventions in these wells
with challenging laterals using Coiled Tubing
(CT) is critical for achieving field development
goals.

With well cleanouts and stimulation as
the primary scope of work, a CT string was
custom-engineered to maximize reach
capabilities and injection rates, in well
trajectories of up to 4.5:1 MD/TVD ratios
that extend up to ~20,000-ft laterals through
the reservoir. The challenging operating
requirements incorporate several constraints,
including accessibility of +30,000-ft target
depths, minimizing the use of high cost
extended reach tools, and achieving injection
rates of at least 5 BPM, all within acceptable
pressure limits to maximize CT service
life, without exceeding surface equipment
capabilities available in the area.

An iterative CT design methodology
that incorporated the use of patented CT
manufacturer strip technology, extensive
tubing forces and hydraulics analyses, traction-
force generating tool capabilities, fatigue
simulations, and improved operation practices,
enabled safe and successful deployment of
70-T (155,000-1bs) 2.375-in CT strings with
31,500-ft continuous length on the artificial
islands.

CT strings reached target depths, with the
bottom-hole assembly (BHA) generating
7,500-1bf of traction force in the most difficult



yCHUJIME HA 3200HHYIO0 KOMIIOHOBKY 3,4 T U PACXOJ] 3aKa4KH BO
BpeMs cTumynanuu 0,8 m?/MuH. Ha TEKyIMi MOMEHT JJAHHBIE
TUOKME TPYOBI ABIAIOTCA CaMbIMU TsKeNnbIMU 'HKT, koTOpbIe
OBUIH CITYIIEHBI HA UCKYCCTBEHHBIX OCTPOBAX. DTO MTO3BOJIUIO
JIOOBIBAIOMEN KOMIIAHUY TOBBICUTD IIPOU3BOJUTENBHOCTD U
YPOBEHD IOOBIYU B INIYOOKHUX TOPU3OHTAJIBHBIX CKBAXKUHAX.

B jaHHOM CTaThE ONHUCAH MACHITAOHBIN IPOLIECC
NPOEKTUPOBAHUA TPOoU3BOACTBA 'HKT o MHAMBUAYAIBHOMY
34Ka3y JJ151 BBIIOJIHEHUSA CJIOKHBIX ONEPALTUT, BKJIIIOYAIOIMNX
KUCJIOTHYIO O6PA6OTKY, H3OJIAIIUIO HHTEPBAJIOB
MEXAHUYECKUMU METOIAMU, 6OPBOY C OTIIOKEHUAMH,
BOJIOU3OJISILTUOHHBIE PAOOTHI U IPOMBIBKY CKBAXKUH. TaKKE B
CTATbE NIPEACTABIICH AHAJIN3 ITOJIEBBIX JAHHBIX U JIAHHBIX I10
akcruryaTanuu F'HKT, KOTOPBIA TOKA3BIBAET, UTO ITOCTABJICHHBIE
T'HKT no3Bomiin JOOIBAIOMIEH KOMIIAHUH ITOBBICUTD
3(PHEKTUBHOCTD PAOOT.

B OyaymeM nimaHupyeTcs OypeHNE CKBAXXUH C 6oyee
JUIMHHBIMH TOPU30OHTAIBHBIMU YIACTKAMHU, [IO3TOMY
JagpHeNIas pa3padboTKa TEXHOIOTUN TPOU3BOJCTBA TNOKHX
TPy6 NO3BONUT 3(PPHEKTUBHO BBINOIHATH PA60ThI ¢ THKT
IJIHOM 60J1ee 11 KM 4J1s1 obecriedeHU ST MAaKCUMAJIBHOT'O
JIOXOZK/ICHU S 10 32005 Y IOCTUKEHU S TPEOYEMBIX ITOKA3aTEICH
Pa3pabOTKN MECTOPOXKACHUA. TEXHUUECKUE PEMIEHUSA 10
npoussoactsy THKT auamerpom 60,3 MM U JUTHMHO¥ Gostee
11 125 M certyac HAXOAATCA HA CTAAUU IPOEKTUPOBAHUA. DTH
TPyOBI TO3BOJIAT NIPEOOJETh 3HaueHue Beca THKT 73 T, uto
CTaHET HOBOU BeXOU B uctopuu orpaciau THKT.

YcoBepuIeHCTBOBAHUE METOJOB 00€eCIIedeHH A
moxoxxaeHua F’HKT 1o neneBbIX ITyOHH B
TOPHU30OHTAJBHBIX CKBAKHHAX C OOJIBIIHM OTXO0aO0OM
OT BEPTHKAJIH C OTKPBITHBIM CTBOIOM C OOJIBIITHM
KOJIHYECTBOM IIPENATCTBHH

Xyccetin Catiyo, Jlopu /Jymu, Saudi Aramco; Ymym Aiibap,
Mycmacgpa ban, Schlumberger

Yenex paboTt o 06pabOTKE CKBAXKUH C OOJIBIIMM OTXOA0M OT
BEPTUKAJIN METOJIOM 3aKaUKHU KUJKoCTH yepesd 'HKT 3asucur B
OCHOBHOM OT INTYOUHBI CIYCKA TMOKOM TPYOBI, KOTOPAsI BIUSIET
HA IUIOMA/Ib KOHTAKTA C IIacTOM. Hanboree CI0KHBIMU C TOYKH
3penus goxoxgeHuss THKT 1o 3260 ABISIIOTCS CKBA’KUHBL C
MUHHUMAJIBHBIM IPOXOJHBIM AUAMETPOM 61 MM U AMAMETPOM
OTKPBITOTO CTBOJA 155,6 MM. [IJTs peIeHUsI JAHHOM TTPOGIEMbI
ObLIa UCTIOIB30BAHA KOMIIOHOBKA CKBA>KMHHOI'O TPAKTOPA
M4JIOT'O JUAMETPA C OIITOBOJIOKOHHBIM Ka6€eseM, KOTopas
TIO3BOJIMJIA IOCTABUTh HOBBIH pEKOPJ, IO J0XOxAcHUI0 THKT.

IMpuxsar 'HKT 0poncxoauT B pe3yJIbTaTe OBBINICHUS
CHJI TPEHUS U CIUPAJIIEBUHOI'O CMSITUSI THOKOM TPYOBL. DTO
OTPULIATENBHO CKA3BbIBAETCS HA ITOKA3ATEJIE JOXOXKACHUSA
I'HKT. 1151 pemeHuns JaHHOM TPO6JIEMBI OBLIIO IIPOBEJCHO
MOJIETMPOBAHUE C UCIIOJIb30BAHMEM JJAHHBIX C IPEABIAYIINX
PaboOT HA CKBAKHHE, 10 PE3YJIBTATAM KOTOPOT'O Obl/IAd TOYHO
omnpe/iesieHa IMTybruHa IIPUXBATA, YTO ITO3BOJIUIIO PACCYNUTATD
HEOOXO/IMMOE TATOBOE yCHIIHME. B KauecTBe ONITUMAJIBHOTO
MHCTPYMEHTA JUIS CO3[JAHUS TPEOYEMOT'O TATOBOT'O YCHUIIUS C
Y4€TOM MHUHUMAJIBHOI'O IIPOXOHOI'O JUAMETPA OblJI BBIOPAH
CKBA)KMHHBIN TPAKTOP MaJIOro JuameTpa (53,98 Mm),
crryckaemblit Ha 'HKT. JI71s1 BBITIOJTHEHMSI pAaOOTHI ObL1a BEIOPAHA
cnenuanIpHO pa3padoranHas FHKT ¢ nepeMeHHOM TONITUHON
CTEHKH C OIITOBOJIOKOHHBIM Ka6€eJIeEM, IO KOTOPOMY B PEKMME
PEAIBHOIO BPEMEHH OCYIIECTB/IAIACH IEPEAAYa JAHHBIX
C 3200MHOTO MOZIYJISI U3MEPEHU S HATSKEHUSI-CoKATH S, YTO

wells, while delivering up to 5 BPM injection
rates during the stimulation operations. These
extended reach CT strings are the largest

(by weight) ever produced and deployed on
the artificial islands, which enabled the well
operator to maximize well performance and
productivity in ultra-long lateral wells.

This paper demonstrates the extensive
design process to provide support and custom-
engineer CT strings to perform complex
operations — including matrix stimulation,
mechanical isolation, scale inhibition, water
control, and well cleanouts. Analysis of the
field data, and performance of the strings will
also be discussed to demonstrate increased
efficiencies achieved by the well operator.

As future wells are being designed with
greater laterals, further development in
downbhole tools technology will allow the
deployment of +35,000-ft CT in continuous
length to economically and efficiently achieve
extended reach CT operational goals in the
field. Engineered solutions for 2.375-in CT over
36,500-ft are currently in the design stage.
These strings are expected to surpass the 73 T
(tube only) weight — becoming a future
milestone for CT interventions.

Incremental Gains in Coil Tubing
Reachability for Highly Restricted
Extended Reach Open Hole Completions

Hussain Saiood, Laurie Duthie, Saudi
Aramco; Umut Aybar, Moustapha Bcl,
Schiumberger

Successful stimulation fluid placement in
extended reach wells (ERW's) through coiled
tubing (CT) is primarily dependent on the
depth reached for maximum reservoir contact.
Well configurations of minimum bypass
(2.4 in)) and openhole sections (6 1/8 in.) are
the main challenges for CT reach in these
ERW's. Implementation of a CT slim tractor
along with fiber-optic enabled cable were
applied to overcome the challenges and set a
new record for CT reach.

CT lockup is the phenomenon that occurs
due to friction forces and helical buckling,
which limits the CT reach. To tackle these
challenges, an accurate simulated lockup
depth is estimated using historical data to
identify the required pull force. The CT slim
tractor (2 1/8-in.) was chosen as the optimum
tool to provide the required pull force, as well
as pass through the minimum ID restriction of
the well. Specially designed tapered CT with
fiber-optic enabled cable acquired real-time
data from the downhole tension-compression
(TC) sub to confirm both the activation and
lockup depth of the tractor.

The expansion ratio of the tractor from
21/8-in. to 6 1/8-in. OH section opens a new
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TEXHOJIOI'MU

MO3BOJINJIO HOATBEPAUTD INTyOUHY AKTUBALIUU U [NIYyOUHY
IIPUXBATA TPAKTOPA.

DYHKIHS PACHTUPEHUS TPAKTOPA € 53,98 MM 110 155,6 MM
B OTKPBITOM CTBOJIE SIBJIIETCSI HOBBIM BUTKOM Pa3BUTUSA B
MeTogax obecrieueHus goxoxaeHus THKT B CKBaKMHAX C
MaJIbIM IIPOXOJHBIM IUaMETPOM. CKBAXKMHHBIA TPAKTOP
C HAMMEHBIIIUM B MUPE HAPY>KHBIM JIMAMETPOM MO3BOJINII
[IPOTH YE€PE3 MUHUMAIBHBII TPOXOAHOLM AraMeTp 61 MM
U 06€eCeYn’I TArOBOE ycuaue 6osee 1,5 T, 4TO MO3BOIUIO
pasmectuts 'HKT 1o BCel JIMHE OTKPBITOrO CTBOJA. Kpome
3TOrO, OBIIN 3APETUCTPUPOBAHBI /IBA HOBBIX PEKOP/Id: CAMBINA
JUIMHHBIA Y4aCTOK CKBA>KUHBI, IIPONIEHHBIN C IIOMOILIBIO
TPAKTOPA MAJIOT'O JUAMETPA, U CAMOE OOJIBIIOE PACCTOSTHUE,
MIPOM/ICHHOE B JOOBIBAIOMIEN CKBAXKUHE INTYOUHON 7530,4 M.
[IpruMeHEHNE YKA3AHHBIX TEXHUYECKUX PEMIEHHUI OOECTIEUNTIO
YBEJIMYECHUE IVIOMAAN KOHTAKTA C IIJIACTOM BO BpeMs
06pPA6OTKU U YCTAHOBUJIO HOBBIH CTAH/IAPT B O6JIACTU
06pPA6OTKU CKBAKHH.

JaHHble TEXHUYECKUE PELIEHN PACIINPAIOT BO3MOXHOCTH
BHYTPUCKBA)KMHHBIX Pad0T ¢ 'HKT B rOPU30OHTAIBHBIX
CKBAKUHAX C OOJIBIIUM OTXO/IOM OT BEPTUKAJIU C
NPENATCTBUAMU B KOMIIOHOBKE 3a4KAHUYHUBAHUA, TIE
OCHOBHOM 32Ja49€H ABJIAETCA YBEJIUYEHUE [TI0KA3ATEIIA
noxoskaeHus 'HKT s nposeieHust 00paboTKuU. Takke B
pEe3yJIbTaTE OAHOBPEMEHHOI'O UCIIOIb30BAHMA HECKOJIBKHUX
MHHOBALIMOHHBIX PENIEHNI ObLI yCTAHOBJIEH HOBBIA PEKODZ,
noxokieHus 'HKT, KOTOpPBIN IPEBBICHII TPEABLAY I
MOKA3aTeNb IPUOIU3UTEIBHO HA 1,5 KM.

Hcnons3oBanue I'HKT B cpejie C HOBBINICHHBIM
COIEPKAaHHEM CEPOBOLOPOIA
Tomac Ilaopomn, Baker Hugbes a GE Compary

HaKomieHHbIN HAYyYHO-NUCCIENOBATEIBCKHI U ITPAKTUYECKUH
OMBIT ITOATBEPANII BO3MOXHOCTB UCIIOJIb30BAHU A THOKUX
Tpy6 rpynn npodHocTH 80, 90 1 100 B Cpezie C HOBBINIEHHBIM
COAEPKAHUEM CEPOBOAOPOAA 6E3 IIPEBBIIEHUA MAKCUMAJIBHO
JOIIYCTUMBIX 3HA4EHUN. Ha TEKYIIUI1 MOMEHT B OTPACIN
jpoctynHbl HoBble THKT 6071€€ BBICOKUX I'PYIIII IPOYHOCTHU
(110 1 140), 0O1HAKO HET OKOHYATEIBHOI'O IOHUMAHHNA
BO3MOKHBIX IIPOOJIEM AKCILTYATALUH, IIPUTOJTHOCTH TPYO
U MAKCUMAJIBHO JJOITYCTUMBIX 3HAYEHU COAEPIKAHMA
CEPOBOOPOAA. B TAHHOM CTATHE NIPEACTABIECHBI BO3MOXXHbBIE
npo6aeMel Ipu sKCIIyaTauuu F’HKT B TAKKUX YCJIOBHSAX
1 YKA3aHBI (DAKTOPBL, KOTOPBIE CJIEAYET YUYUTHIBATD IIPU
NIPHUCBAWBAHUM HOBBIX I'DYIIII IPOYHOCTH.

B crarpe npeacTasiieH 0630p TEXHUYECKUX CTATEN
110 3kcruryaranuy 'HKT B yC/IOBUAX IIOBBIIIEHHOI'O
COZIEPKAHUS CEpOBOIOPOAA € 1982 rosa, a TaKKe OJIEBOM
onbIT Ucnonb3oBaHusl 'HKT B TAKMX yCIOBUAX. DTU IAHHBIC
MTO3BOJIAIOT OIPEAECTIATE BO3MOKHBIE ITPOOJIEMBI ITPH
akcruryatauuu FTHKT ¥ ClIUCOK KpUTEPUEB 1711 KBATU(PUKALTAN
HOBBIX I'DYIIIIT ITPOYHOCTH, JOCTYITHBIX HA PBIHKC, BK/IIOYaA
METOJMKY UCTIBITAHUI, KOTOPBIE ITO3BOJIAT OIIPEJE/INUTD
COOTBETCTBUE TPYObI TPEOOBAHUAM ONPEAETEHHON I'DYIIIIBI
IIPOYHOCTH.

AHaJIN3 TAHHBIX [TO3BOJINJI YCTAHOBUTD, YTO BO3MOXHBIMH
npo6aeMamu Ipu axcruryaTanuu THKT B yeoBusax
MOBBIIIEHHOT'O COAEPKAHUSA CEPOBOIOPO/IA ABIAIOTCS
CHMYKEHHE CPOKA CJIY2KOBI TPYOBI M PA3JIMYHBIE BU/IBI
CEPOBOAOPOAHOIO pACTPECKUBAHMS. [IpUHUMAs 3TO BO
BHHUMAaHUE, 6bJIO YCTAHOBJIEHO, YTO B IIPOLIECC KBATHU(PUKAITUU
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era for CT reach in restricted ERW's. The world
slimmest tractor passed the 2.44-in. minimum
ID restriction and provided more than a

3,000 Ibf pulling force, allowing the CT to
cover the entire openhole section. Along

the way, two new records were recorded for
the longest section tractored by a slim CT
tractor and the furthest distance travelled in

a producer well reaching a TD of 24,7006 ft.
Increased reservoir contact during stimulation
through engineered solutions has set a new
standard enabling the implementation of a full
stimulation campaign.

These engineered solutions demonstrate the
potential for CT interventions in extended-
reach horizontal wells with completion
restrictions, where the main challenge is to
maximize the reach for optimum stimulation.
As a direct result of several innovative solutions
applied simultaneously, a new record for CT
reach was set, surpassing the previous record
by nearly 5,000 ft.

Coiled Tubing and Sour Service -
Are We There Yet?
Tomas Padron, Baker Hugbes a GE Companny

Research and field experience have given
technical bases to accept the use of CT80,

90, and 100 coiled tubing (CT) for sour
service, including their limitations. New
higher strength Grades are now available
(CT110 to CT140), but there is not enough
awareness about potential issues, suitability,
and boundaries regarding their use in H,S
environments. This paper presents the
potential issues and indicates the aspects that
should be considered for the qualification of
new CT Grades.

This paper gathered research data from the
review of technical publications related to CT
and sour service since 1982, and also included
field experiences regarding the use of CT in
wells containing H,S, in order to establish the
potential problems of working with CT in
sour environments, and define what should
be considered for the qualification of the new
CT Grades available in the market, including
the testing options that will cover the aspects
needed for that qualification.

The analysis of the information allowed
establishing that the potential problems of
using CT in sour service include the reduction
of fatigue life available and different forms
of H,S cracking. Considering this, it was
established that the aspects that should be
included for qualifying a CT Grade for sour
service are: sour fatigue performance for pipe
and bias weld, boundaries limits regarding H,S
partial pressure, and finally the effectiveness
of anti-cracking inhibitors for protecting the
pipe against H,S cracking. The testing options



TPYyIII IPOYHOCTH JIJI YCIOBHH MOBBIIIEHHOT'O COJAEPKAHUS
CEpPOBOJOPO/IA AOJIKHBI ObITh BKJIIOYEHBI CJIEAYIONINE
(PaKTOPBL TOKA3ATE/IN YCTAJIOCTHOI'O U3HOCA TPYOBI M CBAPHBIX
IIBOB, 'PAHUIIBI APIIMAIBHOIO IABJIEHUS CEPOBOAOPOAA U
3(pPEKTUBHOCTh UHTUOHUTOPOB CEPOBOJOPOJHOI KOPPO3UH.
[Tpeanaraemas METOJUKA UCIIBITAHUI BKJIIOYAET B CEOs
ucnelTanue o6pasnos 'HKT Ha yCTamoCTs NPH U3rude
IOCJIE HAXOXIECHUS B CEPOBOAOPOLHOU CPELE, A TAKIKE
UCHBITAHUE MAJIBIX OOPA31[0B METAJLIIA HA CONPOTUBJIEHUE
Cynb(PUAHOMY PACTPECKHUBAHHUIO MOJ] HATIPSIXKEHHUEM B
CEPOBOJOPOACOACPKAIUX CPE/IaX COIVIACHO CTAH/IAPTY
NACE TMO0177 (meTonbt A, Bu C).

Heo6xoa1MO NOIy4YUTh 60J1€€ OTHOE NPEACTABICHUE O
BO3MOKHBIX IPOOIEMAX NTPH UCTTONB30BaHUU 'HKT BBICOKMX
I'PYIII IPOYHOCTH B CPEAAX, COAECPIKALINX CEPOBOLOPOL.
Takoke Ha TEKYIIUIT MOMEHT HE CYIIECTBYET O(PUITUATBHON
UHCTPYKIINHU ITO KBAJIM(PUKALTUH JAHHBIX I'PYIIT IPOYHOCTU.
B 1aHHOM CTAThE KPATKO U3JIOKEHBI BO3MOXKHBIE TPOOJIEMEL,
KOTOPBIE MOTYT BO3HUKHYTb IPH BO3/IEUCTBUH CEPOBOAOPOAA
Ha 'HKT (ganHbIE TAaGOPATOPHBIX UCITBITAHUN X IPUMEPDI
ABAPHI B IOJIEBBIX YCIOBUAX), 4 TAKIKE ONIPEIEIEHBI (DAKTOPHI,
KOTOPBIE CJIEAYET YYUTBIBATD IIPU KBATU(PHUKAITUH I'PYIIIT
npouyHocty 'HKT, 1 npefcTrapieHa METOAUKA UCITBITAHUI.

PacmrnpeHue BO3MOKHOCTEH JTHATHOCTHKH JIe(hEeKTOB
T'HKT mpu paGoTe B OCTOKHEHHBIX YCIOBHIX:
YCIIEUIHBIM OIBIT B AITIOHMH

Hosomy Howwoa, Camowu Tewuma, Puo Imada, INPEX;
Ymym Aiioap, [Toep Pamoroery, Schiumberger

Ycnex BOMOU30IAIMOHHBIX PAOOT 3a9aCTYIO 3aBUCHT
OT TOYHOT'O OIIPEJIEJIEHNUSA MEXAHU3MA ITPOPBIBA BOJIBL.

OnHAaKO, KOTZA TP SKCIUTYATAILIUH CKBAKUHBI TPOUCXOAUT
MOBPEXKAECHUE IIACTA, ONIPEJEIUTD MEXAHU3M ITPOPBIBA BOJBI
CTAHOBHUTCS 3HAYUTEIBHO CJIOXKHEE. /I TPOBEEHUA PA6OT
B TAKHX CJIO’KHBIX YCJIOBUAX (BBICOKAS TEMIIEPATYPA, HU3KAA
MPUEMUCTOCTD, CUJIBHOE HCKPUBJIEHHE CTBOJIA CKBAXKUHDI,
JUIMHHBIE IEP(POPAUOHHBIE UHTEPBAJIBI U ITOBPEXKJEHHBIA
CTBOJI CKBAXKUHBI) 6bliIN OO6'beIMHEHBI TeXHONMOrusa FTHKT 1
TEXHOJIOTUSA PACNIPENETIEHHOTO U3MEPEHUS TEMIIEPATYPBI
(DTS). DT0 NO3BOJINJIO ONIPEJEINUTD IIOBPEXKICHHBIC
HE(PTEHOCHBIE MHTEPBAJIBI U IIPEANIONATAEMBIE YIACTKUA
MPOPBIBA BOABI B CKBA’KMHE B JIIIOHNHN HA CYIIE.

CKBaXMHA4 6bLJIA CUJIBHO 3aIPSI3HEHA OYPOBBIM PACTBOPOM Ha
HEPTAHOM OCHOBE U PACTBOPOM 3aKAHUYMBAHUS, YTO IIPUBEJIO
K CO3/JAHUIO CTOMKUX IMYJIbCUU B CTBOJIE CKBAXKHUHBI BO BpEM A
3aKAHYMBAHUA. HeCMOTPsA HAa KAYECTBEHHO BBITIOJIHEHHBIE
PabOTHI 11O IIPOMBIBKE U ITEPGPOPALINH, IIJIACT OBLII CUJIBHO
MOBPEXK/IEH, U3 CKBAXKUHBI JJOOBIBAJIACH TOJIBKO BOJIA.
ITOCKOIBKY ITOBPEXAEHUE CTBOJIA CKBAXXUHBI IPENATCTBOBAJIO
HCIIOJIb30BAHUIO JIIOOBIX I'€O(PU3UUECCKUX HTHCTPYMEHTOB, B
Ka4€CTBE OCHOBHOI'O IMArHOCTUYECKOI'O METO/]A Obl1a BEIOPpAHA
TEXHOJIOT U PACIIPEEIICHHOIO H3MEPEHUSI TEMIIEPATYPBI, B
paMKax KOTOPOH OII'TOBOJIOKHO OBLIIO CITYIIIEHO B CKBAXKUHY C
nomoupio T'HKT g1 o6ecrieueHns NOJHOIO OXBATA UHTEPBAJIA.
[Tony4eHHBIE PE3YIBTATHI ObIM OOPAO6OTAHBI M CONIOCTABJIEHBI C
JJAHHBIMU MO/IEJIMPOBAHUSI, C IOMOIIBIO KOTOPOI'O IPOBEPSIINCH
Pa3/IMYHbIE BAPUAHTDI IOBPEK/ACHUS I1ACTa. B pesynbrare
NOJTy4YE€HHAsI UH(POPMAITHS ObLIa HCIIOJIb30BAHA /111
OIIPEAE/ICHUS METOMA BOJIOU3OAIIMOHHBIX PAOOT.

Ha ckBasxrHe OblI1a BBITIOJTHEHA CIIEAYIONAst
NOCJIEOBATEIBHOCTD PA6OT: OCHOBHOE U3MEPEHUE

proposed include bending fatigue testing of CT
samples after being exposed to H,S, and small
scale samples NACE TMO177 testing (Methods
A,B,or Q).

More awareness about potential issues of
using high strength CT Grades in sour service
is required, and also there is no formal industry
guidelines regarding their qualification for
sour service. This paper summarizes the
potential problems that can occur from the
exposure of CT to H,S (lab data and field
failures examples) and establish what should
be considered for the qualification of a CT
Grade to be used in sour service, including the
testing options.

Pushing the Limits of Damage
Identification with Coiled Tubing in
Extreme Conditions: A Success Story
from Japan

Nozomu Yoshida, Satoshi Teshima, Ryo
Yamada, INPEX Corporation; Umut Aybar,
Pierre Ramondenc, Schiumberger

The success of water conformance
operations often depends on clear
identification of the water production
mechanism. Such assessment can be
complicated significantly when formation
damage is also occurring. Coiled tubing (CT)
and distributed temperature sensing (DTS)
were combined to overcome challenging
conditions (high temperature, low injectivity,
high deviation, long perforated intervals, and
wellbore damage) to identify damaged oil
zones and suspected water-bearing zones in an
onshore well in Japan.

The subject well experienced unexpected
contamination of oil-based mud and
completion brine which generated tight
emulsions in the wellbore during the
completion phase. Despite a thorough
cleanout and perforations, severe damage was
observed and mostly water was produced.
With the presence of persistent damage in the
wellbore preventing any logging tool use, DTS
was selected as main diagnostic method, with
the fiber optics being deployed with CT to
ensure full coverage of the interval. Acquired
temperature surveys were processed and
matched with simulated profiles, which tested
various scenarios of damage. Ultimately, results
were used to drive the design of remedial
actions.

The following operational sequence
was implemented: temperature baseline
measurements (6 hr), brine bullheading
through CT-tubing annulus at 0.2 bbl/min
(22 hr), and shut-in (6 hr) for warmback. The
long injection stage was required to ensure
enough fluid was being injected across the
entire interval while keeping the downhole
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TeMrieparypsl (6 9), IpsiMast 3aKA9Ka PACTBOPA YePe3 MAJIOE
3aTPYOHOE IIPOCTPAHCTBO € pacxogoM 0,03 M>/mMuH (22 v),
orcToi (6 9). JinTebHas 3aKa49Ka PACTBOPA TPE6OBAIACH
JUIS OOECIEYEH U JOCTATOYHOIO O6'bEMA JKUJKOCTHU BO BCEM
UHTEPBAJIE, A TAKXKE /I YAEPXKAHUA 3A00MHOTO TaBICHUS HUXKE
JABJIEHUS TUAPOPA3PHIBA. JJaHHBIE, TOTyYEHHBIE C IOMOIIBIO
pacnpeneneHHOrO U3BMEPEHUS TEMIIEPATYPBI B PEATTBHOM
BPEMEHU, TOKA32JIM HAJTMYHE MOITIOMIAIOMINX 30H B CEPEAUHE
UCCIIEAYEMOT'O MHTEPBAa. Hrke HHTEPBaIa HAOMIOJAIUCh
TOJIBKO HE3HAYUTEIBHBIE U3MEHEHU S TEMIIEPATYPEL, YTO MOXKET
OBITB IPSMBIM CJIEJJCTBUEM HU3KOTI'O PACXO/1A 3aKAUKU. 11
KOJIMYECTBEHHOI'O ONPEAETIEHU OO'bEMA ITOIVIOMEHUH 1O
CTBOJTY CKBA>KHUHBI JIOTIOJTHUTEJIBHO 6bLIA IPOBEJECHA OOPA0OTKA
MOJIYYEHHBIX JIAHHBIX C TOMOIIBIO YUCJIEHHOTO MOJETUPOBAHUSA
TEMIEPATYPBL MOAENHNPOBAHUE METOIOM UHBEPCUHN
TEMIIEPATYPBI OBLIO MIPOBEJEHO HE3ABUCUMO C UCIOIb30BAHUEM
JIBYX PA3HBIX CUMYJISTOPOB, KAK/IbII U3 KOTOPBIX NOKA3aJ1
MOXOXUI NPO(UIb TEMIIEPATYPEL, YTO NOATBEPANIIO BBICOKYIO
3P HEKTUBHOCTD JAHHON TEXHOJIOTUU. PE3yJIBbTAThI HE TOJIBKO
HOATBEPAUIN HATMYHE BBICOKOOIIONMAIONIEN 30HBI B
CEpEAVHE UHTEPBAA, HO U IOKA34JIH, YTO B HIKEIEKAMEM
HWHTEPBAJIE TAKIKE C BBICOKOM BEPOATHOCTBIO IPOUCXOAUT
HOITIOIIEHUE. [JONOMHUTENBHAS UH(POPMALINA YKA34J14 HA
TO, YTO BBICOKOIIOITIOMIAIOIIAS 30HA ABJIAECTCS OCHOBHBIM
BOJIOHOCHBIM UHTEPBATIOM. JJaHHBIN AHAJIN3 ITO3BOJINII BEIOPATH
Hauboee 3(pPEKTUBHBIN METO]] BOJOU3OJISIIIUOHHBIX PA60T B
MOBPEXJIEHHBIX MUHTEPBAJIAX.

B cTaTbe NOKA3a4HO, KAK AHAJIN3 COBOKYITHBIX JJAHHBIX
OT CTA/IMU IIPOEKTUPOBAHMA IO CTA MU BBITIOTHEHUSA
PaboT U UHTEPIIPETALIMU JJAHHBIX MOXKET IOBLICUTH
OCBEJIOMJIEHHOCTD O 3200UHBIX YCIOBUAX. TAKKE B CTATHE
MOKA3aHO, KAK PACIPEIEIEHHOE U3MEPEHUE TEMIIEPATYPEI
MOXET CTATh JOCTOMHON AJIBTEPHATUBOU CTAHJAPTHBIM
METOAAM JUATHOCTHUKHU ITOBPEXKIECHUH IIACTA U ONIPENETIEHUA
BOJIOHOCHBIX MHTEPBAJIOB B CJIOKHBIX YCIOBHAX, KOT[A
HCIIOJIb30BAHHME I€O(PU3NIECKUX HHCTPYMEHTOB HEBO3MOXKHO.
Pe3ynbTaThl KOIMYECTBEHHOI'O AHAIN3a PACIIPEIETIEHHOIO
U3MEPEHUSA TEMIIEPATYPBI IPEAOCTABUIN UH(POPMALIHIO O
XapaKTepe MOBPEXKJEHNH 1O CTBOJIY CKBAKUHBIL, YTO IO3BOJIMIIO
3P HEKTUBHO NTOJOOPATH METOJ, BOJOUZOALIMOHHBIX PAOOT.

YcoBepuIeHCTBOBAHHE KOHCTPYKITHH JTYHOYHOT'O
KOHHEKTOPA C BO3MOXKHOCTBIO HAMOTKH HA 0apa0daH i1
HOBBINIEHHUS 3P HEKTUBHOCTH PAOOT C IPHUMEHEHHEM
T'HKT B CKBa;KHHAX C OOJIBIIHM OTXOA0OM OT BEPTHKATH

Acyanr Keorz, Kpucmogpgpep Copercen, IOcep Anoanyccu,
Agpcan Apunemma Marnun, Maprx Ommau, Schlumberger

BHYTPUCKBa)XHMHHBIE pA0OTHI HA KOHTUHEHTAJIBHOM LIeabde
Hopsernu 3a4acTyo IPOBOJSTCS C UCIIOIb30BAHUEM KA6EIbHON
TEXHUKHU OJ1aro[apsi KOMIIAKTHOMY PAa3MEIIEHUIO HA IJIaTopMe
U MaJIOMY BeCy. OTHAKO HEKOTOPBIE PabOTHI TPEOYIOT
32Ka4YKU PAOOYHX XKUJIKOCTEH HA ONPE/IC/ICHHYIO ITTyOUHY,
4TO BO3MOKHO TOIBKO € noMotsio 'HKT. Bosbmas riryorHa
CKBA)KMH U HEOOXO/IUMOCTb OOECIICUYEHU ST BLICOKOH CKOPOCTH
JKMJIKOCTH B 3ATPYOHOM IIPOCTPAHCTBE TPEOYIOT IIPUMEHEHUSA
I'HKT 60nbmoro guamerpa. OJHAKO I'Py30II0bEMHOCTb KDAHOB
oT 30 110 48 T HE TO3BOAET BLIITOJTHATL PA60OTHI C TAKUMU
TPy6aMU. AJILTEPHATHUBOM ABJIAETCA TEXHOIOIUSA COEJUHEHUA
JAByx THKT Ha matdopme.

CraHapTHBIN MeToA coequHeHus AByX T'HKT Ha nimatdopme
MOJIPA3yMEBACT MIPOBE/ICHNE CBAPKU /IBYX TPYO B ITIOUTH
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pressure below fracturing pressure. Real-time
DTS data during pumping and warmback
indicated the presence of a high-intake zone in
the middle of the interval. Below that section,
only marginal temperature changes were
observed, which may be a direct consequence
of the low injection rate limitation. Post-job
processing using numerical temperature
simulation was performed to complement
that analysis and quantify intake along the
well. Temperature inversion against DTS
response was conducted independently
using two different simulators, both of which
yielded similar profiles, confirming the
soundness of this approach. The results not
only supported the presence of high intake
in the middle interval, they also showed that
the bottom zone most likely took some fluid.
Complementary information eventually
pointed to the high-intake interval being the
primary water-bearing zone. This analysis led
to the selection of the remedial actions to be
performed in damaged oil zones.

This study demonstrates how integrated
use of data from design, to job execution, to
interpretation can change the perception of a
well and how DTS can be a viable alternative
to damage and water-production diagnostics
in some extreme conditions when production
logging tools cannot be used. Results of the
DTS quantitative analysis provided local
damage profiles along the well, which were
critical to the subsequent planning of remedial
activities.

Advancement in Spoolable Dimple
Connector Design Provides Reliable
Coiled Tubing Interventions in Extended
Reach Wells

Azwan Keong, Christoffer Sorensen, Youssef
Andaloussi, Afsal Areepetia Mannil, Mark Oettli,
Schiumberger

On the Norwegian continental shelf, well
interventions often use wireline's relatively
small equipment footprint and weight.
However, some operations still require fluid
conveyance to specific depths, for which
coiled tubing (CT) remains the only possible,
economic option. Challenges related to reach
and to achieving high annular velocity require
the use of large-diameter CT. However, with
crane capacity ranging from 30 to 48 t, lifting
such strings is not possible. The alternative is
joining CT pipes offshore.

The conventional way of joining two strings
offshore is by creating a butt weld, which
connects parts that are nearly parallel and do
not overlap. This welding technique, if done
onsite, has been long known to decrease CT
life by 50% at the weld location. In addition,
welding activity offshore raises significant



apaJlyIeJIbHOM HOJIOKEHNH 6€3 HaxJyieCcTa. [ITMPOKO U3BECTHO,
41O nnposejeHue ceapkyu 'HKT Ha cylie yMeHbIIaeT CPOK
KCILTYyaTAl UK TPyObl Ha 50% HA y9aCTKE CBAPHOro mBa. Kpome
TOT'O, IPOBEACHUE CBAPOYHBIX PAOOT HA MOPE BBI3BIBACT
yIpO3y AJIs1 0€30MACHOCTH. [IPYTUM METOAOM COETMHEHU A
JIBYX 'HOKUX TPYyO ABJISAETCS TEXHOIOIUA C UCTIOTb30BAHUEM
JIYHOYHOT'O KOHHEKTOPA C BO3MOXKHOCTBIO HAMOTKH Ha 6apabaH.
[TocnegHue TOCTUKEHUS B PA3PabOTKE JAHHOU TEXHOIOTUN
MO3BOJIMJIA PEIUTD PSJ] ONIEPAITUOHHBIX IIPOOJIEM, TAKHX KAK
MHOBBIIIEHUE YCTAJIOCTHOI'O H3HOCA, BBI3BAHHOI'O IIUPKYJIALIUEN
U IABJIEHHEM HA yYACTKE KOHHEKTOPA, TEPMETHU3ALUSA 1O]]
JIaBJIEHUEM U KOPPO3HSL.

IIpruMEHEHHE IYHOYHOI'O KOHHEKTOPA C BO3MOXKHOCTBIO
HAMOTKH Ha 6apa6aH Ha ByX padoTax ¢ THKT nozsonmio
PENINUTD NOCTABJIEHHBIE 32Ja41 10 OOECTIEYEHUIO JOXOXKICHUS
J10 32604 1 TpebyeMOro pacxo/a 3aKkadku. Ha atame
MJIAHUPOBAHMS 3TUX PAOOT HEOOXOAUMO OBbLJIO YUHUTHIBATh
cnepyomue paxktopsl. Yuactok THKT g5 pazmenieHus
KOHHEKTOPA OBbLI BEIOPAH C HOMOIIIBIO TOYHOI'O MOJICTIUPOBAHUS
pacrnpezneneHs Beca C LeJIbI0 MUHUMH3AIUU OCEBOM
HATPY3KH Ha KOHHEKTOP. [Ipr MOHTake O60PYJOBAHUSA U
NPOBEAECHUN PAOOT OBLIU MUCTIOIb30BAHBI JIVIIINE TEXHUYECKUE
peneHus I MOBBIIEHN I IIPOYHOCTU KOHHEKTOPA.

To4YHBIE U3MEPEHUS U3HOCA U APYTUX ITOKA3ATENEN PA6OTHI
KOHHEKTOPA IMTPOBOAMIUCH BO BPEMS PA3ITMYHBIX ONIEPAIUILA,
BKJIIOYAs IEMEHTUPOBAHUE U (PPEZEPOBAHUE LIEMEHTHBIX
CTAKaHOB, YCTAHOBKY IPOOKH, TEP(POPALIHIO, TPOMBIBKY

OT IIPOIITAHTA U IEPEKJIIOYEHHNE CABHMKHBIX MY(PT. HoBasg
KOHCTPYKIIUSA KOHHEKTOPA ITO3BOJINIA 3HAYUTEIBHO ITOBBICUTh
3(PHEKTUBHOCTD PA6OT HPUMEHUTEIBHO K KOJTMYECTBY LIMKJIOB
u3rubda 1 npoxoake Tpyosl. Harmpumep, B ONMMCAHHBIX Pa60TaX
OJITH KOHHEKTOP TTO3BOJIIT OGECIIEYUTD TPOXOAKY 33 600 M B
KOMITOHOBKAX 3aKaHUYMBAHUS C XPOMHUPOBAHHBIM IIOKPBITHEM.

Taxkum 06pazom, ucnonbzoBanue F’HKT 601bmoro fuamerpa
MOXKET PACCMATPUBATBCA B KAYECTBE BO3MOKHOM TEXHOJIOIUH
JUIA BBITIOJTHEHUA PA3/IMYHBIX BHYTPHUCKBA’KUHHBIX PA60T,

I7I€ IPYy30IOABEMHOCTD KPAaHA OrpaHUY€eHA. MICIIOIb30BaHME
YCOBEPIIEHCTBOBAHHOI'O KOHHEKTOPA C BO3MOKHOCTBIO
HAMOTKH Ha 6apabaH NO3BOISAET OypUTh OOJIBIIEE KOJTUYECTBO
ITYOOKHX CKBAXKUH U CITYCKATh O0JIEE UPOKUI JUATIA30H
THUIIOPA3MEPOB KOMIIOHOBOK 3aKaHYMBAHUA. KOHHEKTOPD

JAeT BO3MOXHOCTD IIPOBOAUTD ITPOMBIBKY 11ocse I'PIT, aTo
MO3BOJIAET 3AIYCKATD B OKCILIyATAIIAIO CKBAKUHBIL, I7I€
TPeOYeTCsA IPOBEJAEHUE TAKUX PAOOT C 3aKAYKOM JKMJKOCTH, KAK
nponmnanTHbi I'PIT.

PacinupeHHe rpaHuI; MHOT'OCTAUHHOTO
THAPOpPa3pPeIBa IIACTA ¢ IpuMeHeHueM F'HKT
B He(hTAHBIX OTOPOUYKaAX HOBOIIOPTOBCKOTO
MEeCTOPOKACHHUA

Anexcanop benos, Cepeeil Cumaros, OO0 d asnpommedpmo-
HTIp; Anamonuti Kuuuzun, Koncmarmun Bypour, AHmoH
Yapyuwun, Muxaun Jlemrosuy, Schlumberger

B nacrosimee Bpems € y4eTOM yXYAIICHUA IPOJYKTUBHOCTH
OOJBIIMHCTBA KOJUIEKTOPOB YPE3BLIYANHO BAKHBIM CTAHOBUTCA
BOIIPOC BO3MOXXKHOCTH IIPUMEHEHUS B HEPTAHBIX OTOPOUYKAX
MHOT'OCTAUMHOTI'O I'MJIPABIMYECKOIo pa3pbisa rracta (MIPIT).
B xone I'PIT Ha HOBOIIOPTOBCKOM MECTOPOXKAECHUM OIIEPATOP
CTOJIKHYJICA CO CJIOKHOM I'€OJIOTMYECKON MOJIETIBIO I1JIACTA,
XAPAKTEPUIYIOMIEHCA OTCYTCTBUEM MOIIHBIX 6APbEPOB U
HE3HAYUTEJIbHON PA3HULIEN MEXY YPOBHAMU I'OPHOT'O

safety issues. Another method of splicing two
CT strings consists in using a spoolable dimple
connector. Recent engineering advances have
addressed several operational challenges
related to those connectors, such as fatigue
caused by cycling and pressure, ballooning
around the dimple area, pressure sealing, and
material corrosion.

The spoolable dimple connector was used
in two CT intervention campaigns to achieve
operation objectives in terms of reach and
pumping rate. Those operations put forward
considerations that must be accounted for
during the planning phase. The connector
placement was determined by carefully
simulating weight distribution to minimize
axial load on the dimple area. Several best
practices were captured when the equipment
was assembled and during interventions to
increase integrity of the connector. Detailed
measurements allowing for the connector
wear and performance monitoring were taken
under various work scopes, including cement
squeeze and milling, plug setting, perforations,
proppant cleanout, and sliding sleeve shifting.
Significant improvements in performance with
regards to the number of bending cycles and
running meters were achieved with this new
connector design. For instance, the operations
under consideration saw a single connector
clocking up to 33,600 running meters in
chrome completions.

Using a large-diameter CT can now be
included as an option for various well
intervention work scopes in places where
crane lifting capacity is limited. The use of a
redesigned spoolable connector allows for
more extended reach wells to be drilled and
a wider selection of completion size to be
installed. It also paves the way for well startup
operations that require fluid conveyance, such
as proppant fracturing because post-fracturing
cleanout can now be performed using CT.

Coiled Tubing has Set New Benchmarks
for MSF in Novoportovskoe Oil Rim Field

Alexander Belov, Sergey Simakouv,
Gazpromneft-NTC; Anatoly Kichigin,
Konstantin Burdin, Anton Charushin, Mikbail
Demkovich, Schlumberger

Today, when most reservoirs have low
productivity, the question of whether hydraulic
fracturing can be applied to the oil rims
becomes very important. During hydraulic
fracturing at Novoportovskoe field, the
operator was faced with a complex geological
model of the reservoir characterized by an
absence of strong barriers and minor contrasts
in stress between interlayers associated with
high risks of breakthrough into the gas zone.
An outstanding example of 0il rim stimulation
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JaBJICHHUA B PA3HBIX IIPOILIACTKAX, YTO IIOBBIIIAJIO PUCK
IIPOPEBIBA I'a34. IPKUM IPUMEPOM BHEAPEHUA MTHHOBALIMOHHOM
TeXHOJOrnH MI'PII B HEPTAHBIX OTOPOUYKAX CTAJI OIIBIT,
IOJIy4Y€HHbBIN Ha HOBOIIOPTOBCKOM MECTOPOXKAECHUH,

I7I€ YCIENTHO 6bUIH NIPOBEAEHBI 30- U 27- CTaAUHHBIE
TUAPOPA3PBIBHI IIJIACTA C UCTIONAb30BaHUEM My(dT ['PIT,
YIPABJISIEMBIX HA TUOKOUM HACOCHO-KOMIIPECCOPHOI TPyOE.

B COBpEMEHHBIX peanuax HE(PTEra30BblE KOMIAHUH
OPENBIBISIOT BCE OOJIBIIE TPEOOBAHUHI K TEXHUYECKUM U
TEXHOJIOTrM4eCKUM acrekram MI'PI], rae onpenensommummn
daxkTopaMu cTanu 3PPEKTUBHOCTD NPOBEAECHU ONIEPALINH,
KOJIMYECTBO CTAAUII, AJIMHA TOPU3OHTAJIbHOI'O y4aCTKA
CKBA>KMHBI, BO3MOXHOCTD IIOBTOPHOI'O I'MJIPOPAa3PbiBa U
OTKPBITHA/3AKPbITUA IIOPTOB ITOCJIE€ SKCILIYATALUY 115
BOZO-U I'a30U30/14A 1. [T0JIy4EHHBIN ONBIT JEMOHCTPUPYET
BO3MOKHOCTH COBPEMEHHBIX TEXHOJIOTUH, TI€ IPUMEHEHHE
I'HKT no3BOJISIET HE TOJIBKO COOTBETCTBOBATH BHICOKUM
TPEOOBAHUAM, HO U PACHIUPSATH I'PAHULIBI IPUMEHEHU. TaK,
rpanuia B 30 cTaguii 6b11a YCIEUTHO IIPEOAOICHA U ITO3BOINIIA
YBETUYUTDb KOA(PPUITUEHT OXBATA IIJIACTA IOCPEJCTBOM
6osnpliero konuyectsa craguii I'PIT. ITpu 3TOM MeTO,
3aKaHYMBAHMS [IO3BOINUI IPOU3BOAUTH MI'PIT 6€3 nogbema
I'HKT Ha NOBEPXHOCTb ¥ UCIOIB30BATh BCE BO3MOXKHOCTHU U
MPEUMYINECTBA THOKON TPYOBI B CJIy4ae NOMYyYEHUS PEKUMA
«CTOID>.

KomanpaHas paboTa 3aKa34MKa U HECKOJIBKUX CETMEHTOB
HOAPATYHKA ITO3BOJINIIA JOOUTBCA YCIIEXA B PEMIEHUH
MOCTABJIEHHOX 32/Ja49H B CJIOKHBIX I'€0JIOTUYECKUX
U KJIMMATUYECKUX YCIOBUAX HOBOIIOPTOBCKOTO
MECTOPOK/IECHUSA, PACIIOJIOKEHHOTIO 32 ITOJISAPHBIM KPDYTOM.
bBpL1a pazpaboTaHa U PpEAIM30BAHA OITUMHU3UPOBAHHAA
KOHIIENIINUA IIPOBEJAEHNUA MHOTOCTAAMNUHOTIO I'PIT C
MPUMEHEHUEM MHOI'OPA30BbIX OJTHOIPOXOAHBIX CABUKHBIX
My@T I'PIT, ynpaBiasseMbIX HA THOKOH HACOCHO-KOMIIPECCOPHOU
TpyO€ 0€3 ITOIbEMA HA IIOBEPXHOCTD BO BPEM S [IPOBEAECHUSL
TUAPOPA3PbIBA.

BpUIM JOCTUTHYTHI CEAYIOIINE PE3YIBTATDL:

57 craguri I'PII 32 Hememro.

- Cokparrenue Bpemenu nposeaerust [PIT Ha 63% 11t Kask/I0%

CTaJIUN.

*+ YBEJIMYECHUE KOJINYECTBA CTAJUN HA CKBAKMUHY Ha 43%.
+ COKpaueHue ra30Boro (pakTopa o CPAaBHEHUIO C paHEE

IIPOBEJEHHBIMU ornepanuamu I'PIT.

HWHTErprpOBaHHBIN METO/ IIPOBEAEHUA MHOT'OCTAJUIHOT'O
U POPA3PEIBA IJIACTA IIO3BOJINII JOCTUYb 3(PHEKTUBHOT'O
OXBAT4 IJIACTA TPEIUHAMH, YBEJTUYUTD KO(MPPULTUEHT
MU3BJICKAEMBIX 3aI14COB, [IPU 3TOM HE JJOITYCTUB IIPOPHIBOB I'PIT B
I'a30BYIO HIATIKY U ITIOJOIIBEHHBIC BOJBI.

Texnosorusa MI'PIT 1o «6eCciapoBOi» TEXHOIOIUH, C
HCIIOJIb30BAHUEM CABUXHBIX MydT I'PIT, yripaBiseMbIxX
Ha 'HKT 6€3 nojybeMa Ha TIOBEPXHOCTD, [IPUBJIEKACT K
cebe Bce 60bIIE BHUMAHMSA KAK B PETUOHE, TAK U B MUPE.

B cTarbe onucaH 1osy4eHHbIN Ha HOBOIIOPTOBCKOM
MECTOPOXAECHUHU IIPAKTUYECKUH OIBIT IIPUMEHEHUSI
rnepegoBot TexHooruu MI'PTI s paspaboTku HEPTAHBIX
oropouek ¢ THKT B kKaueCcTBE OCHOBHOI'O CPEJCTBA
yIpasieHUs. TAKXKE B CTATBE IIPEACTABICHO OIIUCAHUE
IIEPBOM B MUPE YCHENTHOM OINEPALTAH IO 3AKPBITHUIO MydT I'PIT
[IOCJIE I'OJA IKCILTyaTanuu. B gekabpe 2017 rofa B CKBAXKHUHY
Obl1a CITYIEHA KOMIIOHOBKA 3aKAHYMBAHUA C 30 MydTaMu
I'PIT, a B 2018 roay, IO IPOIMECTBUU I'O/ld SKCIUIYATAIINH,
reoU3UYECKUE UCCIEAOBAHUS BbIABUIIN IIPOPBIB I'd34, 1J1
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and application of new technology was a
project in Novoportovskoe field where 30-
and 27-stage multistage fracturing operations
(MSF) were successfully performed with a
shifting ports completion operated by coiled
tubing.

Currently, oil and gas companies are
increasingly demanding technical and
technological aspects of the MSF, where
the determining factors are the efficiency
of operations, the number of stages, the
length of the horizontal part of the well, the
possibility of refracturing, and ability to open/
close sleeves after operation for water and gas
shut-off. The experience gained shows the
possibilities of modern technologies, where
the use of coiled tubing enables meeting the
high requirements and also expanding the
boundaries of the application. The 30-stage
boundary was successfully overcome and
allowed to increase the formation coverage by
means of more fracturing stages. At the same
time, the completion method made it possible
to perform MSF without pulling the coiled
tubing out of hole and to use all the capabilities
and benefits of CT in the case of a screenout
SO).

The teamwork between the customer
and several of the contractor's product
lines enabled successful completion of
the integrated project under the difficult
geological and climatic conditions of the
Novoportovskoe field, which is located beyond
the Arctic Circle. An optimized concept of MSF
with the use of re-closable full-pass hydraulic
fracturing sleeves, operated by a single-trip
coiled tubing-conveyed shifting tool was
developed and implemented.

The following results were achieved:

+ In one week, 57 hydraulic fracturing stages
were completed.
+ Hydraulic fracturing stage time was reduced

by 63%.

- The number of stages per well increased

by 43%.

+ The gas factor for storage was reduced from
that of previous fracturing operations.

The integrated method of multi-stage
hydraulic fracturing allowed achieving
effective fracture coverage to increase the
recoverable reserves, while preventing
fractures in the gas cap and bottom water.

The sliding sleeves MSF technology, operated
by coiled tubing without pulling it out of
hole, is applicable to further operations in the
region and worldwide. This paper describes
the experience, lessons learned, and best
practices gained at the Novoportovskoe field
while deploying a novel application of MSF
for oil rim deposits where CT was used as the
key enabler. It also describes the first success
worldwide in closing of sleeves after 1 year of



JIMKBUJAITMU KOTOPOT'O 6BLIJIO HEOOXOJJUMO 3aKPBITh BOCEMb
MY(PT. Bce BoceMb My(T ObLIIN YCIIEMTHO 3aKPBITHL DTOT METO],
MOZKET OBITh IPUMEHEH U HA APYTUX HEPTAHBIX U TA430BbIX
MECTOPOXACHUAX, TIE CTPOUTENBCTBO TOPHU3OHTANIBHBIX
CKBaXUH ¢ MI'PII AB/1g€TCA OCHOBHOU CTPATErUEN PA3BUTHUSL.

00630p IPOGIEM MOBPEKTCHHUS IJIACTA U
COBMECTHMOCTH HHI'HOHTOPOB KOPPO3HH IIPH
KHCJIOTHOH O0PaA0O0TKE CKBAKHH

Kyopauwios Bauecnas, Xuwam A. Hacp-Ono-/un,
Texaccxuii ynusepcumemA&SM

WHTrUO6MTOPBI KOPPO3HUH SABJIAIOTCA AKTUBHBIMHU
XUMHUYECKHMMU BEIIECTBAMHU, KOTOPBIE B3AUMOJIEHCTBYIOT
C JPYTUMHU XKUAKOCTAMH U TOPOJOH IIJIACTA. DTO
B3AUMOJEUCTBUE BIUAECT HA 3(PPHEKTUBHOCTb HEKOTOPBIX
MPUCAJIOK U MOKET NIPUBECTHU K IIOBPEXKAECHUIO IIACTA.

Kpome Toro, MFHrubUTOPbl KOPPO3IUH U3MEHAIOT (PU3UIECKUE
CBOMCTBA KUCJIOTBL, UCIIOJb3YEMOM IIPU O6PAOBOTKE.

Lenpto HACTOAIIEH! PA6OTHI IBJISICTCS: 1) UCCIIEIOBAHUE
B3AUMOJENCTBHA UHIMOUTOPOB KOPPO3UH C IPYTUMH
MPUCATKAMHU, UCIOIB3YEMBIMU IPU KUCITIOTHON OOPAOOTKE
CKBAKWH, U 2) UCCJIEJOBAHNE MEXAHU3MOB ITOBPEXIEHNUA
MJIACTA, CBA3AHHBIX C THTHOUTOPAMHU KOPPO3UH.

B cTarbe npeacTaBiaeH 0630p HAYYHO-UCCIEIOBATEIBCKUX
PaboT M OIMUCAHUE IPOILIECCOB B3AUMOJEUCTBUSA HHI'HOUTOPOB
KOPPO3HH C IPUCAAKAMHU, PA3IMYHBIMH KHUCJIOTAMHU U ITIOPOJIOH
nacta. [IpeiIcTaBIEHHBIE PE3YJIBTATH O60OIIAIOTCS C yIETOM
paHee ONyOIUKOBAHHBIX PE3YIBTATOB SKCIIEPUMEHTOB
U [IOJIEBBIX HAOIIOICHUN. AHAIN3 JAHHBIX PE3YJIBTATOB
HO3BOJISIET 60JIEE TOAPOOHO UCCIEIOBATDH B3AUMOACUCTBUE
UHIHOUTOPOB KOPPO3UH C APYTUMH KHUJIKOCTAMU OOPA6OTKH.
BeIIBIEHHBIE TEHJEHIIUN MOT'YT IPUMEHATHCA JJI AaHAJIN3A
COBMECTUMOCTH HUHI'HOUTOPOB KOPPO3UH U IPOEKTUPOBAHUA
KHUCJIIOTHBIX O6PabOTOK.

KOMIIIEKCHBIN aHAJIN3 CIIELTUAJIBHOM JIUTEPATY PBI BBIABUAJ
HAMOOJIEE PACIIPOCTPAHEHHBIE OCJIOKHEHUS IIPHU IPUMEHEHUN
UHT'UOUTOPOB KOPPO3UHU B KUCJIOTHBIX OOpabOTKAX.

BBLIO YCTAHOBJIEHO, YTO MHTUOUTOPBI KOPPO3UH MOT'YT
OTPHULIATEJIBHO BJIUATH HA XaPAKTEPUCTUKH BA3KOYIIPYTHUX
MOBEPXHOCTHO-AKTHUBHBIX BEIIECTB, IOJIMMEPOB HA OCHOBE
NOJUAKPUIAMU/A, THIT'UOUTOPOB I'IPATOOOPA30BAHUS U
COJIAHOM KMCJIOTBL. TaK)Ke B CTATHE CAETAH BBIBOJ O TOM, UTO
OHOIIM/Ibl, AHUOHHBIE IOBEPXHOCTHO-AKTUBHBIE BEIIECTBA,
MIPHUCAKUA IIPOTUB OCAJKOOOPA30OBAHM A, B3AUMHBIE
PACTBOPHUTENN U KOPOTKOLEIIOYEYHBIE CIIUPTHI CHUXKAIOT
3P PEKTUBHOCT UHT'MOUTOPOB KOPPO3KUHU. B 3aKjIIoucHNE
YCTAHOBJIEHO, YTO HU3KAA KOHIIEHTPAIM MHTUOUTOPOB
KOPPO3UHU IIPUBOAUT K IIOBPEXKIECHUIO TPYO. OJJHAKO
4pE3MEPHOE UCTIOIB30BAHNE MHTUOUTOPOB KOPPO3UHU TAKXKE
MOJKET IPUBECTHU K ITOBPEXKAECHUIO IOPO/BI U U3MEHUTD
BEJIMYHNHY CMaYNBAEMOCTU. ONNCAHHBIE TPOHIEMBI MOTYT
MIPUBECTHU K IIOBPEKACHHIO IUIACTA, OCTOKHUTD PEAKITHIO
B3AMMOJIEVCTBHUA ITIOPOBI C KUCIOTOM U CIEIATD ONIEPAITUIO
KHUCJIOTHOHN OOPAOOTKHU OMHOCTBIO HEA(PHEKTUBHOM.

JlaHHOE UCCIEIOBAHE AAET IIOTHOE IPEACTABICHUE O
npo6JieMax, CBA3AHHBIX C IPUMEHEHNEM UHIMOUTOPOB
KOPPO3HHU B OIIEPALTUSX 10 OOPAOOTKE CKBAXUH. TaKKe B
CTAThE IIPEACTABIEH OOOOIEHHBIN AHAIN3 XUMUYECKUX
KOMIIOHEHTOB U COCTAaBa MHI'MOUTOPOB KOPPO3UU. JJaHHOE
HCCIEJOBAHUE IEMOHCTPUPYET OOJIBIION MACIITA6 IPOOIIEM,
CBSI3AHHBIX C IPUMEHEHNUEM UHIHOUTOPOB KOPPO3NH U JPYTUX

well production. The well was completed in
December 2017 with a 30-stages, and in 2018,
after a year of production, logging showed a
gas break through which required eight sleeves
to be closed. All eight sleeves were successfully
closed. This method can be applied to other
oil and gas fields, where the construction

of horizontal wells with MSF is the main
development strategy

Formation Damage and Compatibility
Issues Associated with Use of Corrosion
Inhibitors in Well Acidizing - A Review

Viacheslau Y. Kudrashou, Hisham
A. Nasr-El-Din, Texas A&M University

Corrosion inhibitors are active chemical
species that interact with other fluids and
reservoir rock. This interaction affects the
performance of some additives. It can also
lead to formation damage. Finally, corrosion
inhibitors change physical properties of the
acid used in treatment. The objective of this
paper is to discuss 1) the interactions between
corrosion inhibitors and other additives used
in well acidizing, and 2) formation damage
mechanisms associated with corrosion
inhibitors.

This paper reviews research work and
provides the description of the interactions of
corrosion inhibitors with additives, acids, and
reservoir rock. The reported here results are
summarized based on the previously published
experimental results and field cases. Analysis of
these results provides greater understanding of
the interactions between corrosion inhibitors
and other stimulation fluids. Observed trends
can be useful for compatibility analysis and
design of well stimulation treatemnts.

Comprehensive analysis of the literature
revealed the most common problems with the
application of corrosion inhibitors in acidizing
treatments. It was found that performance
of viscoelastic surfactants, polyacrylamide-
based polymers, hydrate inhibitors, and
hydrochloric acid can be negatively affected
by corrosion inhibitors. Also, it was concluded
that biocides, anionic surfactants, antisludging
agents, mutual solvents and short chain
alcohols reduce the effectiveness of corrosion
inhibitors. Finally, it is clear that a low
concentration of corrosion inhibitors results
in damage of tubulars. However, excessive
use of corrosion inhibitors can interfere
with the reservoir rock and cause wettability
changes. These compatibility issues may
cause formation damage, obscure the acid
reaction, and can lead to failure of an acidizing
treatment.

This work summarizes the issues with use
of corrosion inhibitors in well stimulation
applications. Chemical components and
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JI06ABOK, MCIIOJIb3YEMBIX IIPU KUCJIOTHOM O6pPabOTKE
B IIECYAHUKAX U KAPOOHATHBIX IOPOJAX.

Cekums 13. ObMeH 3HaHMAMMU Ha cTeHaax V

DnexmponrvLe CmeHObL NO360NAAI0NTL JIUHHO
BLLCILYULANNTD KAHCO020 OOKAAOUUKA U NOTLYUUNTL
00CMAmoHuH0O nNOOPOOHYIO UHPOPMALUIO O
KAANcoOoMm uccaeoosanuut. Cexuyus 6Kao4aen
pasHbie memvl 00KNA008, OOHAKO MEeMAMUKA
coomeemcmae)em OOKAAOAM 8 OPY2UX CEKUUAX.

IIpenoTBpanieHue 3aATPI3HEHU U KOPPO3UH BO BpEM I
dpezepoBaHHUSs: OIIBIT PAOOTHI B OTIOKEHUAX [IepMCKOTO
He(dTEera3aoHOCHOIro 6accerHa

Tanxa Ianunoo, GeoKimika Oil & Gas

B cTaTbe NPENCTABIECHBI PE3YJIBTATHI ONBITHO-
OPOMBIIUIEHHBIX PA60T B ITepMCKOM 6aCCEVHE, B XOE
KOTOPBIX aHAJIM3UPOBATUCh XUMHUUYECKHE ITPOLIECCH] U
Pa3IUYHBIE METO/BI PAOOT. PE3yIBTATHI IEMOHCTPUPYIOT, KAK
BHYTPHCKBAKUHHBIE ITPOLIECCH] U UCTIOIb3YEMBIE XUMHUYECKHE
PEAreHTh INO0 UX OTCYTCTBHE MOI'YT ITOBJIUATH HA COCTOSTHHE
060PYJOBAHUA U CBECTU HA HET 3(P(PEKT OT XUMHUUECKOHN
06pabOTKH, KOTOPAasi 1pOBOAUTCS B Xoje I'PIT. B nanHOM
UCCJIEJOBAHUHU NIPEJCTABJICH AHAJIN3 PE3YJIBTATOB UCIIBITAHUI
IIACTOBOY BOABL, TPOBEIEHHBIX BO BPEMS PA3JIMYHBIX
onepanuii no Ppe3epoBaHUIO. TAKKE B UCCIIEJOBAHUN
PacCMaTPUBAIOTCA BOIIPOCHI UCIIOIb30BAHUA YCTAHOBKU KPC
u ycTaHoBKU HKT, MOHTaa 060PyJOBAHM A, UCTIOJIb30BAHUA
BOJIbI U XUMHYECKHUX PEATEHTOB, 4 TAKIKE PA3JIMYHBIE
pOO6IEMBI, BOSHUKAIONIUE B XOZI€ PAOOT. BB BBITIOJIHEH
AHAJIN3 BOJBL, UCIIOJIb3YEMOU B HATHETATEIBHBIX CKBAKMHAX,
U KUJKOCTH, MTOCTYIIAIOIIEHN U3 CKBA’KUHBI BO BPEM S
(dppes3epoBanusl. Takke 6blI BBIIIOJIHEH AaHAIN3 9(PPEKTUBHOCTH
XUMHUUYECKON OOPAOOTKU C IPUMEHEHUEM OUOITUIOB.

B nccnenoBaHuy NPEACTABIEHBI PE3YIBTATHI
MOJIEBBIX PA60T B TOPU3OHTAIBHBIX CKBAXKUHAX JIJIA
JIBYX JOOBIBAIOIINX KOMITAHUI B [TepMCKOM OaccerHe.
Onepanuu 1o (ppe3epOBAHUIO OBUIH BBIIIOTHEHDI C
ucnonbzopanueM 6purazpsl KPC 6o ¢pnora F'HKT.
Pe3ynbpTaThl MCIIBITAHUN TOKA3BIBAIOT BJIUAHNE CXEMBbI
PacCTaHOBKH OOOPYJIOBAHMA U TEXHOJIOI'MYECKUX ITPOLIECCOB
U Ha KA4E€CTBO BOJIbI M 9(P(PEKTUBHOCTD UCIIOIb3YEMbBIX
XUMHUYECKUX PEATEHTOB. BO BcexX onepanuax Boja 6bL1a
3arpa3HeHa. [Ipy 3TOM HauOOJIbIIYIO CTENIEHD 3ATr PA3HEHUA
U HAUMEHBIIYIO 3(POEKTUBHOCTh XUMHUYECKHUX PEATCHTOB
POJEMOHCTPHUPOBAIU padOThI ¢ npuMeHeHueM 'HKT.

B nporpammy pa6oT 1o 06paboTKE BOJbI ObLJIN BHECCHBI
U3MEHEHM S, YTO ITO3BOJIMJIO 3HAYUTEILHO ITIOBBICUTH

3 PEKTUBHOCTD pabOT. TakKe B X0/1€ PabOT O6blIA 3aMEUYECHA
NOTEHIUAIbHAA KOPPO3UA pabodeii KOJJOHHBI U3-34
3arpa3HEHUA BOABL KpoMe TOro, 611 BBIIIOIHEH AHAIN3
BJIMAHHA U3MEHEHUHA OO'bEMA JO3UPOBAHUA XUMHUYIECKHUX
PEAreHTOB. AHAJIN3 IPOBOIUJICA LIS OIIPEEJIEHUSA CTENIEHN
YJIY4IIEHUA ONIEPALIMOHHBIX ITOKA3aTENEM, KOTOPOE IMO3BOINT
CHHU3UTD 32TPAThI HA 3aMEHY OOOPYIOBAHUS1, CHU3UTb OO'bEMBI
YpE3MEPHOTO HUCIIOIB30BAHUS PEATEHTOB U OOECTIEYUTD
3AIUTY CKBAKHBI OT 3aI'PA3HEHHS N3-32 BBICOKOTI'O

YPOBHS OaKTEPHI. B JTaHHOM NCCIEA0BAHNH IPENCTABIEH
KOMIIJIEKCHBIH 4HAJIU3 PA0OT IO (PPEZECPOBAHUIO, [JAHBI
PEKOMEHIALIMH I10 TTOBBIIEHUIO 3(PHEKTUBHOCTH IPUMEHEHUA
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formulation of corrosion inhibitors are
reviewed and summarized. This work reveals
the scope of the problems associated with
implementation of corrosion inhibitors and
other additives used in acidizing of sandstone
and carbonate reservoirs.

Session 13. Knowledge
Sharing ePosters V

Knowledge Sharing ePosters allow
one-on-one interactions with
presenters and opportunities to
study a particular concept at an
appropriate level of detail. Subject
malitter varies, but topics are
consistent with the other technical
sessions.

Prevent Fouling and Corrosion During
Mill-Out Operations: Permian Case
Studies

Tanhee Galindo, GeoKimika Oil & Gas

Case studies of mill-out operations in the
Permian Basin which evaluate chemical
programs and processes used. Results show
how existing processes and chemicals used or
lack thereof, can affect equipment and undo
the preventative chemical treatments used
during the hydraulic fracturing process. The
study looks at field water testing performed
during various mill-out operations and
considered workover rig vs coiled tubing,
equipment set up, water & chemicals used,
and operational challenges. Water analyses
were completed on the injection water and
returns at various intervals of the mill-out.
Effectiveness of chemical treatment was also
monitored when biocide was used.

Field case studies of horizontal wells for
two operators in the Permian Basin are
presented. Wells were milled-out utilizing
workover rigs or coiled tubing units. Testing
results show the impact of equipment
setup and operations process on the water
quality and efficiency of the chemicals used.
Water fouling was prevalent in all cases,
with coiled tubing jobs showing the highest
degree of water contamination and chemical
inefficiency. Changes in the water treatment
program during operations showed significant
improvement and sustainable results. Potential
corrosion of the work string due to water
fouling and water composition were also
observed. The effects of changes to chemical
dosages were also monitored. This was
important because it identified operational
improvements that can reduce equipment
replacement costs, reduce chemical overuse
and help protect wells from fouling due to
high bacteria. These case study provides a



PEAreHTOB U OIUCAHBI BO3MOKHOCTU IIPOAJIEHUS CPOKA
CJIY>KOBI SKCIIYATAIIMOHHON KOJIOHHBI.

HoBFbIF ypoBeHB e pPOopaIHOHHBIX PA0OT B
Cy6I‘OpI/IBOHTaJII)HI,IX TAa30BBIX CKBA’KHHAX B YCJIOBHAX
JENPECCHH C HCIIOIB30BAHUEM KAHATHOM TEXHHUKH U
HHTE/UIEKTYaJIbHOH TeXHOMOruu THKT

Yunoam Tanua, Pebexxa Komnu, Maxmyo I'yoatioon, Huxu
Jlusunzcmon, 3agpep Spron, Schlumberger

Pacnonosxennoe B Ilepcuickom 3anuse CeBepHoe
mecTopoxgenue Karapa aBisaeTcs KpyITHEUIITUM I'a30BbIM
MECTOPOXKIEHUEM B MUPE C OLICHOYHBIMHU 3AI1ACAMHU CBBILIE
25 TPHJUIMOHOB KYOOMETPOB U3BJIEKAEMOT'O I'd34, YTO
COCTABJIAET NIPUMEPHO 10% U3BECTHBIX MUPOBBIX 3a114COB. [Ipu
Pa3pabOTKE ITOrO MECTOPOXKAECHUS CEPBUCHBIE KOMIIAHHUU

CTAJIKUBAIOTCA C TAKC/IBIMHA YCJIOBUAMMU JIJIA ITIPOBCACHU A p36OT

0 6YPEHUIO U 3aKAHYUBAHUIO CKBAKUH. VICKJTIOYUTETHHBIC
TPYAHOCTH IIPU TPOBEAECHUY BHYTPHUCKBAKUHHBIX PA6OT
HO6YININ TOOBIBAIOITUE, IPOU3BOICTBEHHBIEC H CEPBHUCHBIC

KOMITAHHUU p33p216OT2TI) MHHOBAIIMOHHBIC CTPATCTUU U CO30ATH

CHUCTEMATHUYECKOE TEXHOJIOTNYECKOE COTPYAHNYECTBO JJIA
MNPOBEACHUSA PAOOT HA 3TOM MECTOPOXKAECHUN 6E30ITACHBIM U
3 HEKTUBHBIM OOPA3OM.

B nocnennee BpeMs BOZHUKIA HEOOXOJUMOCTD B
NPOBEACHUN IEP(HOPALUN U CEJIEKTUBHOI CTUMYJIALINU B
JIBYX HOBBIX CyOrOPU30OHTAIBHBIX CKBA)KMHAX C HECKOJIBKUMU
NPOAYKTUBHBIMH UHTEPBATIAMHU. YIUTBIBASA (DAKTOPHI
©€30MACHOCTH U IKCILTYATAITMOHHYIO 3(D(PEKTUBHOCTD, 4
TAKXKXE HEOOXOIUMOCTbD CITYCK4 M U3BJIEUEHU A HHCTPYMEHTOB
O/ 1aBJICHUEM, B KA4YECTBE Hanobosee 3(p(PeKTUBHOI'O METO/A
CITyCKa KOMIIOHOBKHU ITEP(POPATOPOB CPEAHEN JJIUHEL 183 M 1
TUIIOPA3MepPa 73 MM 34 OAHY CIIYCKO-TIOA’bEMHYIO OIIEPALIUIO
ObL1a BEIOpaHa TexXHOIOrud crycka Ha THKT. HecMoTps
HA TO YTO JAHHA TEXHOJIOI'UA YCIIEITHO NPUMEHAETCA B
JPYTIUX PETMOHAX, HEOIATONPHUATHBIE CKBA>KIHHBIE YCJIOBUS
TPEOYIOT CIIEIUAIBHBIX MHCTPYMEHTOB U BHEJJPEHUA
MHHOBAILIMOHHBIX METO/IOB, TAKHUX KAaK CITYCK ITEP(OPATOPOB HA
APMHPOBAHHOM KaHaTe guaMeTpom 7,9 mm u 'HKT guameTpom
73 MM C CUCTEMO¥ OITTOBOJIOKOHHOM TEJIEMETPHUHU 1
TOYHOU KOPPEJISLINU INTyONHBIL, CBOEBPEMEHHOM aKTUBAIIH
CTPENAIOMIEN I'OJIOBKH NEPHOPATOPA U NOATBEPKICHUA
CpabaThIBAHYSL.

B pesysbrare TIaTeapHOro INIaHUPOBAHUSA U ITIOATOTOBKUA
nepgopanus B AByX CKBA)KHMHAX ObLIA IIPOBECHA I1O7,

YETKHUM KOHTPOJIEM, U KK A U3 IPHMEHAEMBIX TEXHOJIOT U
JIOKa3271a CBOIO 3(P(PEKTUBHOCTD. Bi1aroapsi HpuMEHEHHIO
APMHPOBAHHOI'O KAHATA IMAMETPOM 7,9 MM JUIMTEIBHOCTD

CITyCKa KOMIIOHOBKH IEP(OPATOPOB OblIa COKPAIIEHA HE MEHEE

4eM Ha 2 JJHs IIO CPABHEHUIO C 3AIVIAHUPOBAHHBIM I'DA(PHUKOM
PpaboT, a KOHHEKTOPBI B CEPOBOAOPOAOCTONKOM UCIIOTHEHUN
U CTPENAIONAA T'OJIOBKA C AKTUBALIEH UMITYJIbCOM JIABICHUSA
TTO3BOJIMJINA U30EXKATh OCJIOKHEHUHA BO BpDEMA HAXOXKICHUA
KOMIIOHOBKH B CKBa>KMHE. Tenemerpuueckas cucrema 'HKT,
paboTaomas B peXKUME PeATbHOIO BPEMEHH, IIO3BOJINIIA
IIOJIyYUTDh TOYHBIE JJAHHBIE O 3A60MHBIX YCJIOBUAX BO BpEM S
PaboTBhl, YTO MTO3BOJIUIIO YBEPEHHO KOHTPOJIMPOBATD IIPOLIECC
AKTUBAIIUU CTPEIAIONIEN I'OJIOBKHU, ONIPEAETIUTD I'A30BOAAHOMN
KOHTAKT B CKBAKMHE, 4 TAKXKE OCYIIECTBUTb MOHUTOPHUHI'
PEAKIINU IUIACTA, KOTOPBIF UCKJIIOYNII HEOOXOAUMOCTD B paHee
3AIUIAHMPOBAHHBIX OIEPALMAX [10 OCBOEHHIO A30TOM.

B cTaThe ONUCHIBAETCS IIPOLIECC BHIOOPA OCHOBHBIX

comprehensive review of mill-out operations,
which provides guidelines for improving
chemical efficiency and potential of extending
life of the work string.

Redefining Perforation in Sub-
Horizontal Gas Wells in Underbalanced
Conditions with Slickline Deployment
and Smart Coiled Tubing

William Tapia, Rebecca Comley, Mabmoud
Houdaidon, Nicky Livingstone, Zafer Erkol,
Schlumberger

TECHNOLOGIES

Located in the Arabian gulf, the Qatari
North Field is the largest non-associated
gas field worldwide with estimated reserves
exceeding 900 trillion cubic feet of recoverable
gas, or approximately 10% of the world's
known reserves. Development of this field
present tough conditions for all aspects
of well drilling and completion activities.
Particular challenges for performing well
intervention, which have driven operators
and manufacturing and service companies to
develop innovative strategies and systematic
technology collaboration for intervening these
fields in a safe and efficient manner.

Recently, two new sub-horizontal wells
with multiple reservoir zones needed to
be perforated and selectively stimulated.
Considering safety factors and operational
efficiency, the insertion and retrieval under
pressure system was identified as the best
alternative to convey an average length of
600ft of 2 7/8-in. guns in single trips with
coiled tubing (CT). Although this system
has been successfully used in other regions,
downhole adverse conditions required specifc
components and implementing innovative
methods, including the use of 5/16-in. braided
slickline for gun deployment, and 2 3/8-in.

CT with fiber optic telemetry capability for
accurate depth correlation, precise actuation
of the firing head system and confirmation of
gun detonation.

As result of a dedicated planning and
preparation process, the two wells were
perforated in controlled conditions and each
of the applied technologies proved its value.
The use of 5/16-in. braided slickline reduced
the gun deployment time by at least 2 days
from the planned schedule, and the H2S rated
connectors and the pressure-pulse firing head
gave the confidence to avoid any issues when
the perforating assembly was downhole. In
respect to the CT real-time telemetry system,
this technology provided an exceptional
indication of bottomhole conditions
throughtout the operation by enabling
precise control of the firing head mechanism,
identification of gas/water fluid contact in the
well, and monitoring of formation response,
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TEXHOJIOI'MU

TEXHOJIOTUH 11 TpoBeAeHus nneppopaumu Ha THKT

B JIByX CyOIOPU30OHTAJIbHBIX CKBAXKUHAX Ha CEBEPHOM
MeCTOpOXAeHUU KaTapa 1 I1aH paboT, pa3pabOTaHHBIN 111
3TUX oneparuil. TAKXKE B CTAThE NPEACTABICH HAKOIJICHHBIH
onsIT IpoBeeHus nepgopanmu Ha THKT na CeBepHOoM
MECTOpOXAEHUU KaTapa, N3B/ICUEHHBIE YPOKH U BBIBOJIBL

Ob6ecneyeHne BBICOKOM TOYHOCTH IIPH YCTAHOBKE
IECYAHOM IIPOOKH JIJISA BPEMEHHOH U30JISIITHH
CKBa>KHHBI C IOMOIIBIO HHTEI'PHPOBAHHOH
OIITOBOJIOKOHHOM CHCTEMBbI IIepeaavYH JAHHBIX B PEIKHMME
PEaTTBbHOIO BpEMEHH

Bamneca Bepa, Kapnoc Toppec, Doyapoo Jenvzado, Kapaoc
Iauexo, Halliburion; Monuxa Toppec, /icocvro Heepa, Equion

3aKaJka necka yepes ruokyIo Tpyoy C MOHUTOPUHIOM B
PEXKUME PEAJIBHOT'O BDEMEHU BBITIOJIHAETCSA KPAUHE PEAKO
M3-32 IOTEHIIUAIBHBIX PUCKOB, CBA3AHHBIX C LIEJIOCTHOCTBIO
Kabens. I[ToaToMy yCIENIHA ONEPALUS 10 YCTAHOBKE IECYAHOM
NPOOKH C TOMOIIIBIO OITTOBOJIOKOHHOM CUCTEMBI MOHUTOPHUHT A
B PEKHUME PEATBHOTO BDEMEHH B CJIOKHBIX CKBAKMHHBIX
YCIOBUAX UMEJIA OOJBIIYIO 3HAYUMOCTB /1 IOBTOPHOT'O
OCBOEHUS CKBA’KUHBI, TO3BOJIMB ONITUMU3UPOBATh BDEMSA U
34TPATHL

J1711 N30JIAIU M CKBA’KUHBI BO BPDEMS PAOOT IO TOBTOPHOMY
OCBOEHHIO UCITOIb3YETCA HECKOIBKO METOAOB, OTHAKO
3KOHOMHYECKU 3(PPEKTUBHBIM METOJIOM SIBISAETCA YCTAHOBKA
necYaHor Npooku ¢ nomompio 'HKT u nHTErpupOBaHHON
ONTOBOJIOKOHHOU CUCTEMBI MOHUTOPHUHI'A B PEXKHUME
PEANTBHOTO BPEMEHHU, KOTOPAst HEOOXOAUMA JIJIS1 TOYHOTO
KOHTPOJIA HE TOJIBKO INTYOUHBI yCTAHOBKH IIECYAHOM
NpOOKH, HO U 0O6'bEMA ITECKA. Be3 TAKOU KOMIIJIEKCHOMU
CHCTEMBI TIOOBIBAIOMIEN KOMITAHUY IIPUIILIOCH ObI IPOBOJUTD
JOIIOJIHUTEJIBHBIE CITYCKO-TIOgbeMHbIE onepanuu (CI1IO)

C a5IeKTpruYecKuM KabesneM mian 'HKT nis koppensnun
ITyOHHBL, UTO IIPUBEJIO OB K YBEJIMYCHUIO 34TPAT U BDEMEHU
padoT.

HMHTErprpOBaHHAA ONITOBOJIOKOHHAA CUCTEMA TTIO3BOJISAET
B PEKMME PEATIBHOT'O BPEMEHU KOHTPOJINPOBATH O6BEM
ECYAHOM IPOOKH, UTOOBI BEPXHSIsI I'PAHULLA IPOOKU OblLi1a
JOCTATOYHOI JIJIS U3OIALIMU NIPOAYKTUBHOTIO TUIACTA U HE
34CBINAJIA HATIPABJIAIONIYIO BODOHKY, YTO OOECTIEUNBAET
BBIIIOJIHEHHE ONlepaliuu 6€3 JonoaHuTenbHbIX CI1O u
YBEJIUYEHUA 3ATPAT.

JIoKaTop My(T IO3BOJISIET UBMEPATH INTYOUHY ITIECYAHOU
NPOOKH U UCKJIIOYUTH BEPOATHOCTD HEKOPPEKTHOTO
U3MEPEHUS [TTyONHBI U3-34 TAKUX (PAKTOPOB, KAK YAJIMHEHUE
IIPU PACTSKEHUU TPYOBL

C IOMOUIBIO OIITOBOJIOKOHHOM MHTEI'PUPOBAHHOU CUCTEMBI
MOHHTOPHHI'A B PEXKUME PEabHOIO BpeMeHU uepe3 FTHKT
B CKBAKHHY ObLJIO 3aKa4aHO 60JI€€ TPEX TOHH IIECKA O€3
MMOTEPH CBA3U C 3a60MHBIM MHCTPYMEHTOM M 6€3 HAPYIIEHU A
LIEJIOCTHOCTH Ka6€eJ1sd, KOTOPOE MOIJIO OBl IPUBECTH K
CIIYTBIBAHHUIO KA6€EJIs U3-32 BBICOKOI'O TPEHUS U YPE3ZMEPHOTO
IIPOBUCAHMA BHYTPH TPYOBDL

WHTErpHpOBaHHAs ONITOBOJIOKOHHAS CUCTEMA
MOHHUTOPHHIA B PEAJIbHOM BPEMEHU NTO3BOJISIET BEIBECTU
OIIEpalIHU 10 YCTAHOBKE IIECUYAHBIX IPOOOK HA HOBBIN
YPOBEHD, IOMOT'asI N30€KATh NCIOJIb30BAHUS IPYTUX
YCTAHOBOK U JONOMHUTENbHBIX CI1O, 0CO6EHHO B Clly4ae
3ANJIAHUPOBAHHBIX PAOOT IO TOBTOPHOMY OCBOEHHIO
CKBaKHHBI B YCJIOBUSAX OIPAHUYEHHOH IVIOIMIAIU PA3MEICHUA
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which eliminated the need for initially
planned nitrogen lift operations.

This paper describes the selection process of
the key technologies deployed for performing
CT conveyed perforating operations in two
sub-horizontal wells in Qatari North Field, and
discusses the workflow developed for those
interventions. It then presents case studies
and lessons learned and provides conclusions
from the experiences gained for performing
CT conveyed perforating operations in North
Field.

Real-Time Fiber-Optic Integrated
System Allows Precision in a Surgical
Sand Plug Settlement of a Temporary
Well Isolation Operation

Vanesa Vera, Carlos Torres, Eduardo Delgado,
Carlos Pacheco, Halliburton; Monica Torres,

Josue Higuera Equion

Pumping sand through coiled tubing (CT)
with real-time capabilities is not a common
practice because of potential risks associated
with cable integrity. A successful sand plug
settling procedure supported by a real-time
fiber-optic integrated system under critical
well conditions was of high importance
during a recompletion intervention, allowing
optimization of time and costs.

Multiple methods are used to isolate a well
during recompletion activities; nevertheless, a
cost-effective method to divert involves setting
sand plugs with CT and a real-time fiber-
optic integrated system, which is essential
to achieving precise settlement of the sand,
not just for depth but also for volume of sand
pumped. Without this complete system, the
operator would need to make extra runs
for correlations with electric line (e-line)
or CT units, which increases both cost and
operational time.

A real-time fiber-optic integrated system
allows adjustment to the sand plug stages
in real time to help ensure top of sand (TS)
necessary to isolate the producer formation
and keep out the wireline entry guide without
additional runs and increased costs.

A casing collar locator (CCL) tool permitted
the correlation depth to be measured in each
tag, ensuring knowledge of where the sand
was placed and helping prevent incorrect
depths resulting from uncontrollable factors,
such as elongation.

More than 6,500 Ibm of sand was
pumped through CT using a real-time fiber-
optic integrated system without losing
communication with the downhole tools and
without affecting cable integrity, which could
lead to bird nesting the cable because of high
friction and excessive slack inside the pipe.

This real-time fiber-optic integrated



YCTBEBOT'O OOOPYAOBAHUSA HA PAOOYEN IIJIOMIAJKE.

HCMCHTI/IpOBaHI/IC AJISI H3O0JIAITHH CKBAKHHBI
B KyBeriTe ¢ MOMONIBIO YCTAHOBKH JJIA CITYCKO-
MOA'BEMHBIX OII€PAITUIH MO/, JABJICHHUEM

Moxannao ans-Moxaiinan, Kapmuetin Heanasannan,
Aunax Hamun, Paxao anv-Kaoxu, Maxeut CyHOepao#concaH,
Kysetimcran negpmanasn xomnanus; bacasapaonc Kynwyp,
Xaooap Xyceiin, Napesco Cementing

KOMITOHOBKHY 3aKaHYMBAHUA INTyOOKHUX CKBAKHH B KyBeriTe
COOTBETCTBYIOT €AMHOMY CTAHJAPTY, U ITOCJIE UCIIBITAHUS
3TU CKBA’KMHBI IEPEBOASATCS B AKTUBBL CO BDEMEHEM B 3TUX
CKBAXKUHAX NPOBOJATCS BHYTPUCKBAKUHHBIE PAOOTHL
MokeT 6bITh OJIHA UJIH HECKOJIBKO LEJIEV TPOBEAEHUA PAOOT:
BOJIOM3OJISIITUOHHBIE PA6OTHL, JOOABICHHUE HOBOI'O UHTEPBAJIA
CTUMYJIALMY, TEP(OpaLs C IPUMEHEHUEM IPOOOK, IPOBEPKA
COCTOSIHU S TPYO TUOO0 reo(pU3ndYeCcKue UCCaAe0BaHM . Ha
OPOTSKEHUU 20 JIET SKCIUIYATALIUH B PE3YIBTATE ITUX PAOOT B
CKBXKUHAX OCTAIOTCA ABAPHUIHBIE MHCTPYMEHTBL, BOCHOBHOM
310 'HKT nmu60 kabenb. HEKOTOPBIE U3 CKBAXKUH YACTUYHO
KOHCEPBUPYIOTCS LIEMEHTHBIMU ITPOOKAMU. B CBA3U € 3TUM Ha
OJHOM U3 CKBAKHMH JIJIS IPOBEJICHUS IOBUIBHBIX PA60OT BHYTPHU
HKT 65112 pa3BepHYTA YCTAHOBKA [T CITYCKO-TIOJbEMHBIX
OIIEPALI TTO/T IABJIEHHUEM.

Panee CKBaKMHY HEBO3MOXKHO OBLJIO 3aIVIYIIUTh HU METOJIOM
34KAYKU B JIOO, HU IIUPKYJIALIMEN TKEIOro pacTsopa Ha T'HKT.
Tak 3Ta CKBa)KMHA O6blJIA BBIOPAHA B KAYECTBE KAH/IW/1ATA HA
NPUMEHEHUE YCTAHOBKH 151 CITYCKO-TIOZ/bEMHBIX ONIEPAI AL
MO/ ABJIEHUEM C LIEIBIO IPOMBIBKH U YCTAHOBKHU LIEMEHTHON
npo6kn. Onepanus BIIEPBbIE OCYIIECTBIAIACH ITO IOCTOAHHOMY
KOHTPAKTY.

KoMmeke paboT BKIIIOYAJ B CE65 TTOTHYIO OYUCTKY BCEX
MOCTOBBIX ITPOOOK, KOTOPBIE, COITIACHO UMEIOIINMCH JAHHBIM,
MOIJIM HAXOAUTHCS HA ITTyOHHE OT 1280 M 10 MAKCUMAaJIbHOU
IYOUHBL, JOCTYITHOM 151 pabodei KOJIOHHBL. I10 JaHHBIM
C IPEJBIAYIINX ONEPAINUI OBIJIO YCTAHOBJIEHO, UTO PAHEE
CKBA’KMHA ObIJIA 3AIVIYIIEHA 3AKA4YKOM PACTBOPA HAJT 3a00€M,
4TO HE ABIIETC 9PPEKTUBHOM 3a1UTON OT IIPOPBIBA I'A34.
[Toatomy nepes, paboTor 6bLJIO IPOBEACHO ICTAIBHOE
TUTAHMPOBAHUE ITPOLIECCA YCTAHOBKH LIEMEHTHO IPOOKN
BHYTPH XBOCTOBHKA, YTOOBI U30JTUPOBATH HUKEIEKAIINHA
Y44CTOK OTKPBITOI'O CTBOJIA.

J1J11 KOPPEKTHOI'O PAa3MEIIEHUSA [IEMEHTHOI'O PACTBOPA
B CJIOJKHBIX YCJIOBUAX BBICOKHX TEMIIEPATYP U JABJIEHUN
OBLIIN IIPOBEJEHBI MACHITAOHBIC JIAOOPATOPHBIE UCIIBITAHUS
Y BBITIOJTHEHO MOJIEJIMPOBAHME PA6OTHL B KadecTBe areHTa
JUIA U30JIAIIMH YYACTKA IIPOPBIBA a3 ObLI UCIIOIb30BAH
PacTBOP INIOTHOCTBIO 1,98 KI/M?, HU3KOI BOJOOT/AAYEN U
NOAXOAIMMH PEOJIOTUYECKUMU CBOMCTBAMH. KpoMe Toro, 111
IPEJOTBPAIIEHUSA O6PA30BAHUS (DHUIBTPALTMOHHOIM KOPKHU ObLIA
HCIOJIb30BAHA AJIBTEPHATUBHASA, CIIELIUAIBHO Pa3pabOTaHHAA
Oy(pepHas AKUIAKOCTD.

LlemeHTHAs TPOOKA ObLJIA YCTAHOBJIEHA B XBOCTOBHUKE
JUAMETPOM 127 MM C TOMOIIBIO PabOYElt KOJTOHHBI
JuaMeTpoM Bcero 38,1 mm. IIpu 3TOM 0CO60€ BHUMAHUE
VIEJIAIOCh IPEJOTBPAIIEHUIO IOMAIAHUA LIEMEHTA OOPATHO
B HKT nuameTpoM 88,9 MM, paCIOJIOKEHHYIO BBIIIIE.

Taxoke /17151 6€30I1aCHOT'O U3BJICYEHU ST PAOOYEI KOJIOHHBI

OBLJIO HEOOXO/IMMO YYUTHIBATH IOCTATOYHO JIJINTEIIBHOE
BPEMS 3aT'YCTEBAHUA [IeMEHTA. CKBA>KHMHA OBbLIA YCIIEIITHO
U30JIMPOBAHA, YTO TENEPD MO3BOJIUT UCIIONb30BATh YCTAHOBKY

system begins a new generation of sand plug
operations by helping prevent additional runs
or having other units correlate, particularly if
a recompletion activity is programmed and
space accommodation is a challenge because
of the workover unit.

TECHNOLOGIES

Critical Cementing Application on a
Snubbing Unit to Isolate Well in Kuwait

Mobannad Al-Mobailan, Karthikeyan
Nellayappan, Dipak Patil, Fabad Al-Qadbi,
Mabhbesh Sounderajjan, Kuwait Oil Company;
Basavaraj Kunchur, Khaddar Hussain,
Napesco Cementing

In deep wells in Kuwait, completions are
fairly standardized which after flow testing
are handed over to assets. In course of time,
well interventions were done due to one or
more of the following reasons — water shut
off, addition of zone, plugged perforations,
tubing check or production logging. In course
of these Rigless interventions over a period of
two decades wells have accumulated with fish
primarily coiled tubing or wire line fish with
some wells being partially plugged. In view of
this, a snubbing unit with targeted capabilities
to fish inside tubing was deployed.

Earlier, the well could not be killed either by
bull heading or with heavy mud circulated by
coiled tubing. Thus, the well was identified as a
candidate to mobilize a snubbing unit to clean
out and place a cement plug. The Snubbing
operations itself was being performed for the
first time under a regular contract.

The operations include a complete cleaning
of all the bridges suspected from about 4200 ft
to the deepest depth possible as per the
availability of the work string tubulars. It was
identified from previous records, this is likely
to be an off bottom kill with mud and may
not effectively prevent the gas seepage. Thus a
detailed planning for a critical cement plug to
be placed inside the liner to isolate the open
hole from below was made.

Extensive laboratory testing and job
modeling was conducted to ensure proper
placement of the cement slurry in a
challenging HP/HT environment. A 16.5 ppg
Gas Block Slurry with low Fluid Loss and
favorable rheological propertieswas utilized.
Additionally, an alternative, customized
engineered designed spacer was used to
prevent the formation of a filter cake.

The cement plug was placed with only 1.5”
ID workstring in a 5" liner while taking due
care to prevent cement back into the 31/2"
completion tubing above. Besides, care had
to be taken to factor in a sufficiently long
thickening time to enable pull out work string
safely. The well was successfully secured and
isolated and will now allow the utilization of a
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TEXHOJIOI'MU

KaIUuTaJIbHOI'O PEMOHTA CKBAKHH JIJISI IEPEBO/A CKBAKMHBI HA
JIpyTrHie€ TOPU3OHTHL

YCTaHOBKA JJ151 CITYCKO-IIO'/bEMHDBIX OIEPALINH IO/ JABJICHUEM
JIOKA32J1a CBOIO 3(P(PEKTUBHOCTD IO U3OJIALIUU YIACTKA
IPOPBIBA I'a32 M OOECIIEYEHUIO HYJIEBOTO JJABJICHUS HA YCTHE IS
MOOWIN3AIIUH YCTAHOBKHU KAITUTAJIbHOI'O PEMOHTA CKBAYKHH.

B cTaTbe pacCMaTPUBAIOTCA CIOKHOCTH, BO3HUKIIINE IIPU
OPOEKTUPOBAHUH, IIJIAHUPOBAHUH U BBIIIOJTHEHUH IIPOLICAYPBI
YCTAHOBKHU IIEMEHTHOM IPOOKH OObEMOM 1,27 M? [1J151 UBOISAIIUU
y4aCTKa IPOPBIBA I'a34, N3-34 KOTOPOT'O CKBA’KMHA ObLIA
HEJOCTYITHOU B TEUEHUE MTOCJIEAHUX TPEX JIET.

B 2010 rosy BO BpeM4 3aKaHYMBAHWSA CKBAXKUHbBI HA CEBEPE
KyBeriTa HOCTOAHHO BO3HUKAIU OCJIOKHEHUS C IIPOPLIBOM I'a34.
151 permenus npo6IeMBI ObLIIO IPOBEAEHO LIEMEHTUPOBAHNE
1 06pa0OTKA yYaACTKA OTKPBITOI'O CTBOJIA CKBAKHUHBL OJTHAKO
THPUTOK CO CKBAKMHBI HE ObLJI HOMYyYEH. TaKKE /1151 U30IAIINHU
UHTEPBAJIA IPOPHIBA I'A32 B CKBAXKUHY 3AKAYHBAJICS TSIKEIIBIA
PAaCTBOP, YTO NIPUBEJIO K OOPA30BAHUIO OAPHUTOBBIX OTIOXKEHUI,
HO JIABJIEHUE B CKBA’KUHE OCTABAJIOCh HA YPOBHE 270 aTM.
TTONBITKY 3aITTyIIATD CKBAXKHUHY ¢ ToMobio 'HKT u Tsxennoro
pacTBOpPa HE NPHUBENH K YCIIEXY, HOCKONBbKY crtyck 'HKT Ha
MAaKCUMAJIbHYIO ITTYyOMHY ObLIT HEBO3MOXKEH M3-34 BBICOKHUX
UPKYJISAITMOHHBIX JJABICHUH.

Cekuus 14. ObMeH 3HaHMAMM Ha
3NEeKTPOHHbIX cTeHaax VI

DnexmponrsLe CmeHObL NO360NAI0NT JIUHHO
BLLCILYULANNTD KAHCO020 OOKAAOUUKA U NOTLYUUNTD
00CMAmMoHuHO NOOPOOHYIO UHPOPMALUIO O
KAANcOoMm uccaeoosaruut. Cexuyus 8Kao4aen
pasHvie memvL 00KNA008, OOHAKO MEeMAMUKA
coomeemcmae)en OOKAAOAM 8 OPY2UX CEKUUAX.

JUCTAaHITHOHHBIF MOHUTOPHHT 1 MOAECIHPOBAHUE
onepanui c THKT B pesKkuMe peaIbHOT'O BPEMEHH

Ton Bpayn, Bpaiian Tanbu, CoilData; Kapaoc Toppec, Upstream
Consulting; bxapam Pao, BTechSoft

IlepCOHAJI CEPBUCHBIX U IOOBIBAIONINX KOMITAHUI BCE
YalIlle U3BABIACT XKETAHNUE OCYIIECTBIIATD JUCTAHIIMOHHBIN
MOHUTOPHHT JJAHHBIX PaboT ¢ npuMeHenueM 'HKT. Ouens
YaCTO 3aUHTEPECOBAHHAS CTOPOHA YEPE3 UHTEPHET
HOJK/IIOYAETCS K KOMITBIOTEPY PETUCTPALINH JAHHBIX HA
CKBAXXUHE, HCTIOIb3Y$ IPOIPAMMHOE O6ECTIEYEHHE, KOTOPOE
HAXOAUTCS B CBOOOJHOM JOCTYIIE. DTO NO3BOJIAET BULETD TO
JK€ UB00PAKEHUE C KOMITBIOTEPA, KOTOPOE BUUT ITEPCOHAT
Ha MECTE pabOoT. ONHAKO, OHIAMH-TIEpeAAda HU30OPAKEHN A
C 3KpaHa TpebyeT ObICTPOTO U HAIEKHOI'O UHTEPHET-
coenrHeHU. [TpU 3TOM 3aMHTEPECOBAHHASI CTOPOHA HE
MOJKET OCYIIECTBIIATD YIIPABIEHUE, IOITOMY PA6OTATh C
MIPOrPAMMHBIM OOECIEYEHHNEM MOXKET TOJIBKO ITEPCOHA
ycranoBkU 'HKT, KOTOPBIN, COOTBETCTBEHHO, JOJIPKEH ObITH
O6y4EH ITOMY HAPALY C APYTUMH OOA3AHHOCTSAMHU.

Jpyroit noaxo, KOTOPBIA ObLI BIEPBLIE PEATU30BAH B
2015 rony, 3aKJII09AETCA B IIOTOKOBOM IIEPEIAYe TAHHBIX HA
YAAJIECHHBIA BEO-CEPBEP HEOOIBITUMU NAKETAMU IAHHBIX
U ITOCJIEIYVIOIIEM BOCCTAHOBJIEHUH BCETO MACCUBA IAHHBIX
MOCJIE MTOJIYYEHHU . 3ATEM JJAHHBIE MOI'YT OBITh TPOCMOTPEHBI
B PEXUME, OIIM3KOM K PEKHMY PEATIBHOMY BDEMEHH, JIIOOBIM
YIIOJITHOMOYEHHBIM JIUIIOM C 6pAy3€POM 1 NOJKIIOYEHUEM
K UHTEPHETY. DTOT METOJL HE TPEOYET BEICOKOHM CKOPOCTH
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work over rig to recomplete the well.

The use of a Snubbing Unit has been proven
effective to isolate the gas zone and ensure
zero pressure on surface to enable mobilization
of Workover rig. The paper discusses the
challenges in design, planning and operations
of placing a 8 bbl plug to stem the gas which
made the well unapproachable for the last 3
years.

In 2010, a deep well in North Kuwait was
facing continuous complications with gas
cuts during completion operations. In order
to secure the objectives of the well the open
hole section was cemented and was stimulated
in LM zone with no success in flow at surface.
Additionally, heavy mud was pumped to
control the gas influx, resulting in barite
settlement but the well reflected pressure of
4000 psi. In order to subdue, attempts have
been made to kill the well with CT and heavy
mud which failed as CT could not be run to
the deepest depth due to high circulating
pressures.

Session 14. Knowledge
Sharing ePosters VI

Knowledge Sharing ePosters allow
one-on-one interactions with
presenters and opportunities to
study a particular concept at an
appropriate level of detail. Subject
maitter varies, but topics are
comsistent with the other technical
sessions.

Remote Monitoring and Modeling of
Coiled Tubing Operations in Real Time
Paul Brown, Brian Gunby, CoilData LLC;
Carlos Torres, Upstream Consulting LLC;

Bbarath Rao, BlechSoft

Service company and operator personnel
increasingly wish to monitor coiled tubing
(CT) operations from a remote location. Very
often the interested party will connect to
the data logging computer in the field via an
internet connection using freely available
commercial software, which allows them to
view the computer screen as it appears to the
personnel on location. However, streaming
video in this manner requires a fast and
reliable connection. It also leaves the viewer in
a predominantly passive role, with the burden
of running the software remaining with the
personnel in the CT unit, who must therefore
be trained to handle that task along with their
other duties.

A different approach, first introduced to
the CT industry in 2015, involves streaming
the acquired job data to a remote web
server in small packets, and reconstructing



HEPEJAYU TAHHBIX U PA0OTAET JAXKE IPU IPEPBIBUCTOM
COEAMHEHNH. []aTbHENIIINM HMHHOBALITMOHHBIM PEIIEHUEM CTAIA
nepeaya JAaHHBIX B PEAJIBHOM BPEMEHH Ha OIUH BEG-CEPBED
JUIs1 OMTHOBPEMEHHOT'O IIPOBEACHUS AHAIN3A HANIPSI)KEHHOT'O
COCTOSTHUSA TPYOBbI U MOAETUPOBAHUS YCTATIOCTHOT'O U3HOCA.
ITpu 3TOM COCTOSTHUE TPYOBI C JUATPAMMAMU OTOOPAKAETCS

B PEAJIBHOM BPEMEHHU B O6paysepe. KOppeKTHPOBKA MOJETN

U IJIAHA PpA6OT MOXKET IPOU3BOAUTHCS JUCTAHIIMOHHO, YTO
MO3BOJINT 3HAYUTEIBHO CAKOHOMHUTD CPECTBA.

B 3TO k€ BpeMs AITOPUTM CJIESUT 34 BXOAAIUM IIOTOKOM
JAHHBIX U 3aITyCKAET ABTOMATUYECKUE YBEAOMIIEHU JIJIS
MEPCOHAJIA, KOTOPBIH TOXKE CJIEUT 34 PAOOTOI. TakuM 06pa30M,
3aK434UK MOXKET OBITh IPEAYTIIPEXACH O npubnmxkenun 'HKT
K HEOOXOUMOW ITTyOUHE, Oy PUIIBIIUK — NPENYIIPEXACH O
BBIXOJIE U3 CTPOS ONIPEAETIEHHOIO IATYNKA, 4 THXKEHEP MOXKET
OBITh IPEAYIIPEXKIEH OO OMTACHOCTH NPEBBIIIEHUS IPEJEIbHBIX
3HAYEHUI HATPY30K Ha TPYOY.

DTa OHJIANH-CUCTEMA U POKO HUCIIOIb30BAIACH B TEYEHHE
HECKOJIBKHX JIET, IO3BOJIASA TPAHCIUPOBATD MOJIEBBIE JAHHBIE B
o6bpeMe 10 50 paboT B CYTKU. B CTaThe NPEACTABIECHO CPABHEHNE
PE3YIBTATOB IPUMEHEHM TAHHOM CUCTEMBI C TPAJULIMOHHBIMHU
MeTOoAaMU. ONMHUCAHBI TAKXKE OTPAHUYEHUA U IPEUMYIIECTBA
JIAHHOT'O METO/14, B YACTHOCTH, IIPOOIJIEMBI C MTOAKIIOUYEHUEM K
cety THTEpHET HA MECTE PAbOT, U IPEICTABJIEHBI BO3MOXKHBIE
peleHus.

TTOKa3aHO, YTO B PE3YyJIbTATE IEPEBO/A OOIBIICH
COCTABJIAIOIIEH IPOLIECCA KOHTPOJIA 34 PA0OOTOM 32 NIPEJETBI
YCTBEBOM IUIONAJKH TIOTPEOHOCTD B CIICITUAJINCTAX HA
MECTE PabOT YMEHBINACTCS, YTO, B CBOIO OYEPED, TPUBOUT K
3KOHOMMUH CPECTB. Kpome TOro, MHTErpariys BCero mporiecca
PpaboTHL, OT INTAHUPOBAHSI /IO BBITIOJTHEHUS], B EIUHYIO
OHJIAMH-IIAT(OPMY, JOCTYIIHYIO JIJIS1 IIOOOU BOBJICUYEHHON
CTOPOHBI HE3ABHCHMO OT reorpapuieCcKoro pacrioyIoKEHUS,
MIPEAOCTABIISICT GOJBIINE BO3MOXKXHOCTH [IJ151 IIOBBIIICHUS
3(PHEKTUBHOCTH.

OOHapy KeHHeE yTe4€eK B CKBAKHHE: BHEIPEHHE HOBOT'O
HMHCTPYMEHTA JJIS IIPOBEAEHUS IIIyMOMETPHH HA KabeJie
Hurwuaro Ans, Drcurcone Yowcao, Mapeun Pypx,
GOWell International

B mannoM crarbe npeacTaBaeHO HOBOE ITOKOJIEHUE
UHCTPYMEHTA JJIA IPOBEAECHUS IIIYMOMETPHUN HA KabeJle.
JaHHBINI IPUOOP NPEAHAZHAYEH /11 OOHAPYKCHU S
AKYCTHUYECKUX/BUOPAIIMOHHBIX BO3/ICHCTBUH B CKBAXKUHE,
BBI3BAHHBIX I'MJIPABIUYECKUM TPEHHUEM ITOTOKA JKHUJIKOCTH
I10 CTBOJIY CKBAXKUHBL B paMKax onepanyii 1o 06eCrneu4eHuIo
LIEJIOCTHOCTH CKBAKUH 1 ONIEPALUI 1O JIMKBUAAITNYN CKBAKUH
OJJHOY 13 OCHOBHBIX O0JIACTEN IIPUMEHEHUS 3TOI'O IIPUOOpa
SIBJISIETCSI OOHAPYKEHNUE NCTOYHHUKOB YTEUYEK B TPYOHOM U
3aTpPyOHOM IIPOCTPAHCTBAX. Pa3paboTKa MHHOBAIIMOHHOM
MaTPHLBI JATYNKOB, CIIELIUAIbHON KOH(PUTYPALTUN
KOMIIOHOBKH, 4 TAKKE TPEX HOBBIX METOA0OB OOPAOOTKHU JAHHBIX
MIPOBOJAWIIACH /11 OOHAPYKEHUA CJIEAYIOIINX TUIIOB CUT'HAJIOB:
- Cmabpble akycTrdeckue curaassl (0T -30 aB 10 -60 aB) —

HaIlpuMep, HEOOBIIHE YTEUYKH B 3ATPYOHOM IIPOCTPAHCTBE

WJIM BHYTPU CKEJIETA IIOPO/IbI IIJIACTA.

CrUIbHBIE AKYCTUYECKUE TIOMEXH OT ABMKEHUS IIPUO60PA BO

BpPEMA KAPOTAXKA B ICHUCTBYIOMEN CKBAXKUHE.

HecranyonapHble 1/1IU HEJIMHEMHbBIE UCKAKEHWA CUT'HAJIA

13-32 U3TUHAIONINX KOJIEOaAHNH TPHUOOopa.

+ CEeMICMUYECKU IIIYM B CKBAKMHE.

the complete data file on arrival. The data

can then be viewed in near real-time by

any authorized person with an internet
connection and a browser. The method
requires little bandwidth, and works even
with an intermittent connection. In a further
innovation, the live data is simultaneously fed
into tubing forces analysis (TFA) and fatigue
modeling software running on the same web
server, with the resulting real-time pipe status
displayed in the browser alongside the data
charts. Adjustments to the models and job
design can be made by a person observing the
job remotely, rather than on location, with
potential for significant cost savings.

At the same time, an algorithm monitors
the incoming data stream for detectable
events, and triggers automated notifications
to personnel who are ‘following’ the job. In
this manner an operator can be alerted when,
for example, the CT approaches a target of
interest; a technician can be warned that
a sensor is failing; and an engineer can be
alerted if the pipe limits are in danger of being
exceeded.

This web-based system has been used
extensively over a period of several years, with
up to 50 jobs streaming on a typical day. Field
examples will be presented illustrating this
technology, and contrasted with conventional
methods. Limitations as well as advantages
will be discussed, in particular concerns about
web connectivity at the wellsite, and possible
solutions presented.

The case will be made that, by moving
the majority of the job monitoring process
offsite, the need for specialist expertise in the
field is reduced, with associated cost savings.
Furthermore, by integrating the entire job
process, from planning to completion, into
a single web-based platform accessible to
any involved party regardless of geographic
location, numerous possibilities for other
efficiencies can be imagined and realized.

TECHNOLOGIES

Downhole Leak Detection: Introducing
A New Wireline Array Noise Tool

Qinshan Yang, Jinsong Zbao, Marvin Rourke,
GOWell international, LLC

This paper will introduce a new generation
wireline Array Noise Tool (ANT). This tool is
used to detect downhole acoustic/vibration
activities originating from fluid-structure
friction flow. One of main applications in
Well Integrity (W1I) and Plug & Abandonment
(P&A) for ANT is to locate leak sources in well
completions and tubulars. The innovative
sensor matrix and system configuration
together with three novel data processing
methods are studied and developed to address
the following primary challenges:
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TEXHOJIOI'MU

WHCTPYMEHT MOXKET PAOOTATh KAK B CTAITUOHAPHOM PEXUME,
TAK U B PEXUME AEHUCTBYIOEH CKBAKHUHBL

Martpu1ia JATYUKOB C HIUPOKUM IUANA30HOM Pa3paboTaHa
JUIs1 (OPMUPOBAHUS PA3ITHUYHBIX MACCUBOB U3MEPUTEIBHON
MHMOPMALIMU C UCTIOIb30BAHUEM YHUKAJIBHOH HACTPAUBAEMOI
METOIUKHU. B PE3y/IBTATE UHCTPYMEHT MOXKET OJHOBPEMEHHO
06pabaTHIBATD A6COMIOTHBIE U AU (PEPEHITNATIBHBIE
AKYCTUYECKHE CUTHABL JITaHHAS MATPULLA JATYHUKOB
MO3BOJISIET NOBBICUTh COOTHOIMIEHUE CUT'HAJI/IITYM Ha
20—-30 gb. MHOTOMEPHBIN MOJY/Ib MAITUHHOI'O OOYYEHU
C KACK4/IHBIM MOJIKJIIOYEHUEM K UTEPALINU KJIACTEPOB
UCIOJIb3YET NOJTYyYEHHBIE JAHHBIE /I OTACICHUS CUTHAJIOB
HACTOSAMIEN YTEUKH OT JPYTUX HEXKETATEIbHBIX ITyMOBBIX
CUTHAJIOB. [Tocne 06pabOTKU JAHHBIX JJ151 1AIbHEUIIETO
OT/IEJIEHUS XAPAKTEPUCTUK PACIPOCTPAHEHUSA CUTHAIA
YTEUKH OT JPYTUX ITyMOB UCIIOIb3YETCA METO, JIEKOMIIO3ULTUHN
CKOPOCTEN PACMIPOCTPAHEHN AKYCTUYECKHUX BOIH, KOTOPBII
MO3BOJISIET OBBICUTH COOTHOIIEHUE CUTHAJI/IITYM JIJIs
OnpeAecHUs YTEYKU. B KOHIIE MCIONB3YETCS 6A1ECOBCKU
AHAJIN3 BEPOATHOCTEN /I ONPEAEIIEHUSA [NTYOUH YTEYEK C
HHJIEKCOM JJOCTOBEPHOCTH, OCHOBAHHBIM Ha MTH(POPMAIIUH,
COJEPKAIIENCA KAK B 9HEPTUU CUTHAJIA, TAK U CKOPOCTH
curHamna. Microynb30BaHuE 3TOU METOJOJIOTMU OOPabOTKH
JIAHHBIX ITO3BOJIAET MOBBICUTH COOTHOIIEHUE CUTHAJI/IIIYM
¢ 15 go 20 gb. Llenpio METOAA ABJIAECTCA YCTPAHEHNUE
HEXENATEJIbHBIX AKyCTUYECKUX IITYMOB, HE CBA3aHHBIX C
YTEUKAMU, C COXPAHEHUEM JJOCTATOYHOHN YyBCTBUTEIBHOCTH
JULA BBISIBJIEHUSA HE3HAYUTELHBIX YTEUEK.

JaHHBI MTHCTPYMEHT HAIIIEI KOMMEPYECKOE IIPUMEHEHUE B
CIIA, Ha biirokaeM BocToke, B BOCTOUYHOM A31u U JIATHUHCKOM
Amepuke. DPPEKTUBHOCTh HHCTPYMEHTA ObL1a IOATBEPIK/ICHA
C IOMOIIIBIO MOJETMPOBAHUS, TAOOPATOPHBIX UCIIBITAHUI
U ITOJIEBBIX KAPOTAKHBIX JAHHBIX. [IpHMEPBI KAPOTAXKHBIX
JHUATPAMM JIEMOHCTPHUPYIOT KO3(P(PUIIMEHT YCIIENTHOCTHU
BBISIBJICHU S yTEUEK CBBILIE 95%. B CTAThE OIMHMCAHBI IPUMEPBI
NPOBEAECHUA UCCIEJOBAHNUI B CKBAJKMHAX C HECKOJIBKMMH
KOJIBLIEBBIMU IPOCTPAHCTBAMH, CKBAXKUHAX C HU3KHMMHU
JeOUTAMH, A TAKIKE B I'A30BbIX CKBAKMHAX.

TexXHONIOrus MyMOMETPUU HA KAOEJIE COBMECTHO C
YCOBEPUIEHCTBOBAHHBIMH METOAAMH OOPA6OTKH JAHHBIX
ABJIAETCA HOBBIM PEIIEHUEM JIJI OOHAPYKEHUA UCTOYHUKA
yTE€YEK U MOHUTOPHHTI'A KAHAJIOB YTEYEK, YTO ABIACTCA BAXKHBIM
IIPOPBIBOM JIJIA IIPOBEJIEHUA ONEPALUL 10 OOECTIEYEHHIO
LIEJIOCTHOCTH CKBAKHWH, ONEPALTNN IO IMKBUJAIIMH CKBAKUH 1
MHOI'MX JIDYI'UX 33/1a4.

IHoBsimenue 3@ dexruBHocTU PppedepoBanmsa Ha THKT
C HCIIOJIb30BAHHEM TEXHOJIOI'HH PACTBOPHMBIX IIPOOOK

LAuana Xymabapam, Oxy USA; Jxncon Paii, Innovex Downhole
Solutions; Yao Dpertisep, Dropro Xeitrc, Oxy USA

Ha MecTOpOXAEHUAX C HETPAJANULIMOHHBIMU 3AI1ACAMU 11
3aKAHYUBAHUA OOJIBIIMHCTBA TOPU3OHTAIBHBIX CKBAXKUH
npumenaeTcsa metoy Plug & Perf ¢ ncnonb3oBanmnem npoook
I'PI1 1 n3omAY UTHTEPBAIOB. Kak npasuiio, nocie I'PIT
IPOOKH (PPE3EPYIOTCS C IIOMOIIBIO IT'MOKOM TPYOBI 111
MOCJIEAYIONIEH SKCIUTYATAIIMH BCEX UHTEPBAJIOB. DTA ONEPAIUs
MOJKET OBITD JOPOIOCTOAMIEN M CO3/4ABATD JIONIOJIHUTEIbHBIE
pucku. KinrodyeBbIMU (PAKTOPAMU BBICOKOH 3(PPEKTUBHOCTHU
dpe3epOBAHNA ABIACTCA JIETKOPA36Y PUBAEMBII MATEPUAT
npo60oK I'PIT 1 3(p(pEKTHBHOCTD BLIMBIBA PA36yPHUBAEMBIX
yacTull [Tocsemaue qOCTUKEHUS B OOJIACTH TEXHOJIOI' I
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- Tiny acoustic leakage signals (-30dB to
-60dB), for example, the minor leaks
behind pipes or even inside the formation
matrix;

Strong road-noise acoustic signal

contamination from tool motion while

dynamic logging;

Nonstationary and/or nonlinear signal

distortions because of tool flexural

vibrations;

Downhole seismic noise.

The tool can be operated both in stationary
logging and in dynamic logging.

The wide-band sensor matrix is designed
with a unique configurable technique to
form different measurement arrays. As a
result, the tool can simultaneously acquire
absolute and differential acoustic signals.

By using this sensor matrix we are able to

improve Signal-to-Noise Ratio (SNR) by

up to 20 to 30 dB. From the acquired data,

we employ a multi-dimensional machine

learning (ML) classification module, cascaded

with cluster iteration to separate real leak
signatures from other unwanted noise signals.

After a data conditioning process, the wave

velocity-domain decomposition method is

utilized to further distinguish the leak signal
propagation characteristics against other
noise propagations to enhance overall SNR
for leak detectability. Lastly we use a Bayesian
likelihood analysis to identify the leak depth
locations with a confidence index based on
the information contained in both signal
energy and signal velocity. We are able to
achieve 15dB to 20dB SNR improvement from
this data processing methodology. The system
design goal is to eliminate unwanted acoustic
noise that is not associated with leaks, while
maintaining sufficient sensitivity to pick up
minor leaks.

The tool has been logged commercially
in the US, Middle East, East Asia, and Latin
America. The tool performance has been
validated through simulation, lab tests,
and field logs. Field logging examples are
demonstrating a leak detection success rate
above 95%. Field cases include multi-annulus,
low flow rate, and gas well field examples.
Field results will be presented in this paper.

ANT instrument technology and the
associated advanced processing methods are
a new solution for detecting the leak source
locations and monitor leak paths, especially,
in Well Integrity (WI), Plug and Abandonment
(P&A), and many other well applications.

Coil Tubing Drillout Efficiency Gains
Utilizing Dissolvable Plug Technology

Diana Hutabarat, Oxy USA; Jobn Ray,
Innovex Downhbole Solutions; Chad Frazier,
Andrew Haines, Oxy USA



I'PTI ¢ paCTBOPUMBIMHU IPOOKAMU IIPUBEIH K CHUXKEHUIO
06'bEMOB (PPE3EPOBAHUS UIH IOJTHOMY UCKJIIOYEHHIO
HEOOXOIMMOCTU (PPE3EPOBAHMS, 4 TAKIKE K CHUXKECHHIO 32TPAT
HAa BHYTPUCKBAKMHHBIE paOOTHI c npuMeHeHueMm 'HKT. B
JIAHHOI CTAaThE PACCMATPUBAETCA 3PHEKTUBHOCTD TEXHOJIOTUU
PACTBOPUMBIX IPOOOK U €€ BIMSTHUE HA ONEPALIAU IO
(pe3epOBaAHUIO.

B cTaTbe IpeCTABIIEH AHAIN3 IPUMEHEHHN S PACTBOPHUMBIX
npO60K I'PT1 B rOPH3OHTAIBHBIX CKBAXKUHAX IO HECKOJIBKHUM
KpUTEPUAM. MOXKHO JIN (PPEIEPOBATH PACTBOPHUMBIE IIPOOKH,
€CJIM OHU PACTBOPHJIHCH HE ITIOJTHOCTBIO? PaCTBOPAETCA TN
POOKA MOJTHOCTBIO, OCTABJISIS IOJTHOIIPOXOAHOM JUAMETD?
[TpUBOAUT JIM IPUMEHEHUE TEXHOJIOIMHU PACTBOPHUMBIX IIPOOOK
B TOPU30OHTAJIBHBIX CKBAXKUHAX K SKOHOMUM BDEMEHU U 3aTPAT
IO CPABHEHUIO C TPAJUITUOHHOM TEXHOJIOTUEN KOMIIO3UTHBIX
IpOO6OK? [171 CpaBHEHUA TEXHOJIOIUHI PACTBOPHUMBIX U
KOMITO3UTHBIX TPOOOK OBLIX BEIOPAHBI IBE CKBAKUHBI C
OIMHAKOBBIM KOJIMYECTBOM CTaAu ['PIT 11 OMMHAKOBOM JIJTMHOM
TOPU3OHTAIBHOIO YYaCTKA. B OTHON CKBAa’KMHE HCIIOIb30BAJINCH
KOMITO3UTHBIE ITIPOOKH MO BCEU JNIMHE TOPU3OHTAIBHOTO
Y4aCTK4, BO BTOPOU CKBAKMHE HUCIIOIb30BAIUCH TOJIBKO
PacTBOPUMBIE IPOOKU. B 06€MX CKBaKMHAX (PPEIEPOBAHUE
npoBogunochk Ha 'HKT ¢ ofHAKOBOM KOHCTPYKIIUEN
KOMITIOHOBKH HHM34 KOJIOHHEL [Tocie (ppe3epoBanus 66110
MPOBEAEHO CPABHEHHE JIJIMTEIBHOCTH ONEPAIUI C IIEJIBIO
ONpeIe/IEHNS CTENTEHU SKOHOMHU BPEMEHU U 3ATPAT.

Pe3ynbraTsl MCIIBITAHUI ITOKA34JI1, YTO PACTBOPUMBIE
NPOOKU COKPAIAIOT BPEMA Pa36ypPHUBAHUA KAXKIOU IIPOOKHU U
HEOOX0IMMOE KonndecTBo onepanuii ¢ 'HKT. ITpu nposegeHnn
npombIBKH Ha THKT 651710 32(pMKCHPOBAHO 3HAYUTEIBHOE
CHMIKECHMUE 32TPAT U HOBBIICHUE 3(P(PEKTUBHOCTH 34 CUET
PEKOPHO BBICOKOU CKOPOCTH ITPOXOJKHU C TIOBEPXHOCTU
JIO 320041, 4 TAKXKE 34 CUYET OBICTPOr'O BBOJA CKBAKUH B
IKCILIYATALMIO. B CKBa’KMHE C pACTBOPUMBIMH IPOOKAMHU OBbLIIN
MOJIHOCTBIO UCKJIIOYEHBI CITYCKU MHCTPYMEHTOB HA HETIOJIHYIO
IYOUHY, COKPAIIEHO BPEMSI IIPOMBIBKH, 4 TAKXKE CHHUKEH OObEM
TeJIEN U ATEHTOB /I [IPOMBIBKH. ICIIO/Ib30BAHNE PACTBOPUMBIX
NPOOOK TAKIKE MO3BOINIIO COKPATUTD BPEMS HA CITYCK
KOMIIOHOBKHU B UHTEPBAJIAX MEXK/Y IPOOKAMMU.

Taxkyum 06pazom, crouMocTb onepanuii ¢ F'HKT Hanpsamyio
3aBHUCHUT OT MeToza TexHonoruu Plug & Perf. Panpiie
TexHosorus I'PI1 ¢ npobkaMu NoApazyMeBaia JUIMTEIbHOE
Pa30ypUBaHUE, IOITOMY OOIBIINHCTBO JOCTUKEHUN B
Pa3paboTKE pAaCTBOPUMBIX IIPOOOK HAIIPABIECHO HA CHUKCHUE
croumocTtu onepanuii ¢ FTHKT. YcoBepieHCTBOBAHME
KOHCTPYKITUH PACTBOPHUMBIX IIPOOOK IA€T BO3MOKHOCTD
COKPATUTD BpeEMs Pa36ypHUBaHHUS HIIH ITOJTHOCTBIO UCKITIOUHUTD
HEOOXOUMOCTbD B pa30ypUBAHNH. MOXXHO IIPEAIIONOXKUTD,
4TO €IIIe OOJIBIINM IIPEUMYIIECTBOM OYZET BO3MOXHOCTD
MIPOEKTUPOBAHUS OOJIEE€ TOPU3OHTATBHBIX YYACTKOB, KOTOPBIE
He 6y/1yT OrPAHUYEHBI ITTyOUHOM JJOXOXIEHH A THOKOH TPYODL

YcnenrHast yCTaHOBKa MHOT'OCEKITMOHHOH
xpomupoBaHHO¥M THKT GonbIIOro JuamMeTpa B
KadyecTBe TH(PTOBOI KOJIOHHBI B CKBAKHHAX C BBICOKHM
CoAepsKaHHEM YIVIEKHCJIOTO ra3a B BomtuBuH

Locosannu A. puanoec, Xoce P.Opmu3, /lyuc . Anmeno,
Halliburton

IIposeneHne BHYTPUCKBAKMHHBIX PAOOT B YAAJIEHHBIX
U TPYAHOJOCTYIHBIX PEr'MOHAX C UCIIOJIb30BAHUEM
o6opynosanusa 'HKT 60101 AJIMHBL U JUAMETPA 334ACTYIO

In unconventional plays, the majority of
horizontal well completions employ Plug
and Perf methods using frac plugs to isolate
multistage stimulation treatments. The post-
stimulation operation typically consists of
drilling out the plugs with coil tubing and
commingling all frac stages. This operation
can be costly and adds risk to the completion.
Frac plug drill-ability and debris mitigation
is a key factor in drill out efficiency. Recent
advancements of dissolvable frac plug
technologies have reduced or eliminated
drill-outs and the cost of coil tubing
intervention. This paper examines the
effectiveness of dissolvable plug technology
and its effect on drill-out operations.

The implementation of dissolvable frac
plugs in full laterals was evaluated by several
measures. Can the dissolvable plugs be milled
if not fully dissolved? Does the dissolvable
plug completely dissolve leaving a clean
wellbore? Is there a time and cost benefit of
cleaning a wellbore with 100% dissolvable
plugs versus of a conventional, composite
plug lateral? In an effort to evaluate
dissolvables versus conventional composites,
two trial wells were selected with the
same stage count and lateral length. In one
wellbore composite plugs were utilized
throughout the entire lateral; in the second
well, only dissolvable plugs were used. Both
wells were drilled out using coiled tubing and
the same BHA configuration. After the drill-
outs, the total time in the well was compared
to determine a time and cost savings.

The result of the trial proved that
dissolvable plugs reduced drill-out times for
each plug and reduced the total amount of
coil tubing operations needed. A notable cost
reduction and efficiencies were observed
for thecoil tubing clean out operation due to
high record-footage drill-out from surface
to TD (Total Depth), and an efficiency gain
during execution to bring the wells on
to production. The dissolvable trial well
showed the ability to eliminate short trips
and minimize pumping sweeps, gels, and
chemicals to clean out the hole. Use of the
dissolvable plugs also resulted in quicker
run-in hole times between each plug.

Coil tubing intervention is a legacy cost of
Plug and Perf completions. Early frac plug
technology required extensive drillout,
and many plug design innovations have
been directed at reducing the coil tubing
cost. The advancement of dissolvable plugs
presents the opportunity to reduce or
eliminate drillout intervention. Perhaps an
even greater benefit will be enabling the
design of longer lateral completions that are
not constrained by the limited reach of coil
tubing.
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TPEOYET KPYIHBIX UHBECTULINIH. VICIOIB30BAHUE TUOKUX TPYO
OOJIBIIOrO JUAMETPA MOXKET IIPUBECTU K OCJIOKHEHUSM BO
BPEMSI IOTPY30-Pa3TPY30YHBIX PA6OT U TPAHCIIOPTUPOBKH.
OIHUM U3 BADUAHTOB PEUICHUS 3TUX IPOOJIEM SABJISACTCS
JOCTaBKa KOPOTKHUX y4acTKOB 'HKT Ha padouyio miomagky
U COEIMHEHUE [IBYX MJIU OOJIEE CEKLIMU Ha MeCTe. B JanHOII
CTATbE NPEJIOKEHA AJIBTEPHATUBA KAK JJIs1 ONIEPALIUL Ha
MOPE, TZI€ I'PY30IObEMHOCTb KPAHA OTPAHUYEHA, TAK U JJI5
OIlEpALIMU HA CYIIIE B yAAJICHHBIX PANOHAX, T€ [IEPEBO3KA
TSIPKEJIBIX TPY30B MOKET OBITh 3aTPYAHEHA.

TpaAruIIMOHHBIE METO/ABI COCIMHEHUS THOKUX TPYO
BKJIIOYAIOT B CEOS1 OPOUTAIBHYIO CBAPKY U UCIIOIb30BAHHE
MEXAHHUYECKUX KOHHEKTOPOB (Ehtesham 2008). OTu MeTOAbI
MOTYT IPUMEHATHCA IMOO B KOHTPOJIUPYEMBIX YCJIOBUSAX, TMOO
B ciry4dae, korja cekumu 'HKT uMeroT Mablil JUaMeTp Wi
JUINHY, YTO MO3BOJIAET PA3MECTUTDh UX HA OJHOM 6apabaHe 1
pacnpenenuTs BeC. OHAKO 3TH METOABI UMEIOT OIIPEIECIEHHBIE
HEAOCTATKU. OPpOUTAIBHYIO CBAPKY MOT'YT ITPOBOANTD TOJIBKO
KBAJIM(PUITMPOBAHHBIE TEXHUYECKHE CIIELTUAIUCTEL [Tpn
3TOM HEOOXOUMA JOIIOTHUTEIbHAA MHCIIEKIIHS CBAPHOTI'O
1B HA MECTE, YTO YBEIMYUBAET BPEMS U CTOUMOCTD PAOOT.
Kpome Toro, cBapouHbIe pabOThI MOI'YT OBITh 3AIIPEIICHbI
B 34BUCHMOCTHU OT YCJIOBUI HA paboyeil IUIomaaKe. Takxe
CBAPHBIE MBI TPUBOJAT K (POPMHUPOBAHUIO YIACTKOB
T'HKT ¢ HU3KOU U3BHOCOCTOMKOCTBIO, CHUKASI TEM CAMbBIM
MOTEHLIMAIBHBI CPOK CJIYyKOBI TPYOBL. B TAKHX yCIIOBUAX
LENECOOOPAZHBIM PEMIEHUEM ABJIAIOTCA KOHHEKTOPHI C
BO3MOKHOCTBIO HAMOTKH Ha 6apadaH, KOTOPBIE NO3BOJIAIOT
ONEPATUBHO COETUHATH THOKHE TPYOBI [IPU YCJIOBUH,
4TO 62pa6aH PACCYUTAH HA BEC U JNIMHY COEJUHEHHON
TPYObL Ha HEKOTOPBIX IUIOMIAJKAX OIPAHUYEHUA 10 BECY U
padouen oAU TPEOYIOT IPUMEHEHUSI JIMOO 6apabaHOB
MaJIOH EMKOCTH, JIMOO TUOKUX TPYO, COETUHSIEMBIX BO
BpeMs onepanun. OJHAKO UCIIOIb30BAHUE KOHHEKTOPOB C
BO3MOXHOCTBIO HAMOTKHU HA 6apabaH B TAKUX YCJIOBUSIX HE
BCET7A BO3MOXKHO. B JAHHOM CTAThE NPENCTABIEH HOBBIU METO,
coenrHeHuss THKT Ha paboyeii nionjaike.

HccnenoBanme NpOBOJUIOCH C LIEJIbIO U3YYEHH A
TEXHUYECKOU OCYIIECTBUMOCTH MEXAHUYECKOI'O COEJUHEHUA
JIBYX KOJIOHH 'MOKHX TPy JIJIS IPOEKTOB C UCTIOIb30BAHHUEM
JIM(PTOBBIX KOJIOHH. B 4MCJIO OCHOBHBIX LI€JIEN BXOAUT 3aa494
coeprHeHus KoJToHH T'HKT Hajy yCThEM CKBAXKHHBI B YCIIOBUSX
JENCTBYIONIEN CKBAKUHBI C yY4€TOM OI'PAHUYEHHNI ITO EMKOCTH
6apa6aHoB. MIcCiiefOBAHUE BKIIOYAET B C€6s1 Pa3PAOOTKY
WHCTPYMEHTA JIJIsI MEXAaHUYECKOTO COEIMHEHNU A THOKHUX
TPYO, NpoeKTUpoBaHne KOHCTpyKnu I'HKT, a Taxkoke mondop
nogsecku 'HKT 1 ycTheBOIo 060py0BaHUS. TAaKXKE B CTATHE
OITMCAHBI TPOBE/ICHHBIE UCITBITAHU S, IIPOIIECC MOJICTHPOBAHUSA
MeXaHW4YeCKUX HanpspkeHuit Ha THKT u nporeaypa paboT 1o
COEIUHEHUIO TPYO.

B cTaThe IpeCTaBIIeH OIBIT IIPOBEJICHUS PaboT,
H3BJICYEHHBIE YPOKHU U OCHOBHBIE (DAKTOPHI, KOTOPBIE
HCO6XOIII/IMO HpI/IHI/IMaTb BO BHHMMAHHC HpI/I COCOMHCHUI
HECKOJIBKHX CEKITUH I'MOKOU TPyObI OTHOTO UJIH PA3HBIX
JIMAMETPOB U TOJIIINH CTEHOK. BBITIOJIHEHNE 3TUX PAOOT C
oMoIbI0 060opyAoBaHus THKT SBASETCS SKOHOMUYECKU
3(pPEKTUBHBIM AJIBTEPHATUBHBIM PEIICHHUEM IO CPABHEHUIO
C MCHOJIb30BAHUEM OOOPY/IOBAHUS IS KATTUTAJIBHOI'O
PEMOHTA CKBAKUH U TPYO C pE3bOOBBIM COEJUHEHHEM. [JaHHOE
HCCIEOBAHUE HAIVISITHO ITOKA3bIBAET, KAK COTPYAHHUYECTBO C
JIOOBIBAIONIEH KOMITAHUEH ITO3BOJIMJIO IPOBECTH KAMIIAHUIO
10 YCTAHOBKE ISTH JIM(PTOBBIX KOJIOHH B BOIUBUH.
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Successful Campaign to Install Multi-
Sectional Large Diameter Chrome CT
Velocity Strings in High CO, Wells in
Bolivia

Jovanny A. Hernandez, Jose R. Ortiz,
Luis F. Antelo, Halliburton

Well intervention projects performed in
remote and difficult-to-access areas using
coiled tubing (CT) equipment and strings with
long lengths and large diameters sometimes
represent high investment projects. The use
of heavy CT strings can lead to complications
during lifting and transport operations.

One alternative to address these issues is to
transport short sections of CT to the wellsite,
then connect two or more CT strings onsite.
This paper provides an alternative for offshore
operations where crane load capabilities are
limited and for land operations in remote
locations where heavy loads can compromise
transportation.

Conventional methods of joining CT strings
are available, such as orbital welding and the
use of mechanical connectors (Ehtesham
2008). These methods can be applied under
controlled conditions or when the CT strings
are of small diameters or lengths that enable
them to fit on a single spool and the resulting
weight can be accommodated. However,
these methods present some shortfalls.
Orbital welding requires access to qualified
technicians and additional verification of
the weld on site, adding time and cost to
operations. Welding may also be prohibited
based on wellsite conditions. Additionally,
welds create de-rated sections on the tubing,
reducing the potential run life of the string.
Spoolable connectors are a viable option where
the two strings may be joined off critical path
and when the work reel is capable of holding
the combined strings. Some operations must
be performed using smaller work reels to
accommodate the work area, or involve strings
being joined during the operation, which are
not ideal situations for spoolable unions. The
option presented in this paper provides a new
method for joining strings on the fly.

The study was performed to explore the
technical feasibility of mechanically joining
two CT strings for velocity string (VS) projects.
Challenges include making the union of these
strings above the wellhead under live well
conditions and the load capacity limit of the
reels. The study includes design of mechanical
joining tools, design of the CT strings, selection
of CT hanger tools, and surface equipment.
These points also include testing, mechanical
stress simulations of the CT, and the procedure
used to join the strings.

This paper shows the best operational
practices, lessons learned, and field



Cekuma 15. O6meH 3HaHUaAMU
Ha 3NeKTPOHHbIX cteHaax VI

INeKmporHbLe CMerobl 03600 JIUHHO
BLLCTYULAIND KANCO020 OOKIAOUUKA U NOJ) YU
00CMamouHo nNOOPOOHYHO UHPDOPMALUIO O
Kancoom uccaeoosaruu. Cexyus 6Kiouaem
pa3srwvie memvt OOKAA008, O0HAKO MEeMAMUKA
coomeemcme)em OOKAAOAM 6 OPY2UX CEKUUAX.

HcnpITaHHE IIOJTMMEPHOTI'O I'eJIE00PA3yIONIEro areHTAa,
YYyBCTBHTEJIBHOI'O K pH, 111 ITUNKBUJAIIHH YyTE€YEK B
CTBOJIE€ CKBAKHHBI

Hasan Tasacconu, Moxammaopesa Illagpuiiu, Texaccruii
yrusepcumem 6 Ocmune; Kpucmuan Munnuz, Swisstopo;
Lococnun T'uzuzep, Ypcyna Pécau, Solexperts; Jxcetimc
Iammepcon, ETHZ; Teeppu Teypuanam, Swisstopo; /lyxac
Meoocus, Texacckuii ynusepcumem 6 Ocmume; Xapeu I'yomar,
Chevron ETC; Tonu Dcnu, BP; Mamuto banvxogpg, Texacckuti
YHusepcumem 6 Ocmume

L1e/IOCTHOCTD CTBOJIA CKBA’KUHBI ABJIAECTCS BAXKHBIM
BOIIPOCOM B OOIACTU JOOBIYN HE(PTU U I'a3d U XPAHEHUA
YIVIEKUCJIOIO I'a34. YCIIENTHOE OA3E€MHOE OCAKIACHUE
Pa3NIUYHBIX (DIIOUAOB, TAKUX KAK YIVIEKUCIIBIH I'a3, 3aBUCUT
OT F€pMETUYHOCTH NOA3ZEMHBIX pE3EPBYapOB. Ha 06bEKTAX
XPaHEHUSA YITIEKUCIIOTO Ia3a B CHCTBYIOMIUX HATHETATEIbHBIX
U paHee NPOOYPEHHBIX CKBA)KMHAX MOT'YT BO3HUKHYTb yTEYKH
M3-32 BBICOKOT'O U30BITOYHOI'O JABJIEHU S, MEXAHUYECKOTO/
XHUMHYECKOT'O PA3PYIIEHU U/WUIN HEKAYECTBEHHOIO LIEMEHTA.
DTO NPUBOAUT K ITOTEPE TEPMETUYHOCTH OOBEKTA XPAHEHU A
raza. CTaHAapTHBIE METO/BI KATTUTAJIBHOTO PEMOHTA HE
CIIOCOOHBI O6ECIIEYUTD FTEPMETUYHOCTD CKBAXKUH C yTEYKAMU
1O MHUKPO3230Py MEX/y OOCATHON KOJIOHHOM 1 [IEMEHTHBIM
KAMHEM HJIN 110 TPEIIUHAM B [IEMEHTE PA3MEPOM B HECKOJIBKO
MHKPOH. B paMKax skcniepuMeHTa B MonTeppu B llIBerinapuu
OBUIM ITPOBEJEHBI UCIIBITAHUS HOBOTI'O ITOJIMMEPHOTO
resIe00pas3yIoEro areHTa, KOTOPBIH NEPBOHAYAIBHO ObLIT
Pa3paboTaH 151 U30JISUH IPU3AO0MHON 30HBI, C LIEIBIO
OLIEHKH €TI0 XaAPAKTEPUCTHUK JIJIA1 BBIIEYTIOMAHYTOU OOJIACTH
NPUMEHEHUS.

TTomMMEpPHBIH resIc00PA3YIONIUI AaTr€HT ObLI 3A4KA4aH C LEJIBIO
JIMKBUJIAIIUH yTEYEK B CTBOJIE CKBA’KMHBIL, TPOOYPEHHON B
IVIMHUCTBIX OTNIOXeHUAX Opalinus Clay. DHPeKTHBHOCTD
NPHUMEHEHUS YyBCTBUTENBHOIO K NOKa3aTemo pH res ais
TEPMETU3AIUN TPEUIUH B [IEMEHTE ObIA PAHEE MOATBEPKICHA
JIAOOPATOPHBIMH IKCIIEPUMEHTAMH I10 UCCIIETOBAHUIO
kepHa (Ho u zip., 2016; Tavassoli u fip., 2018). 3arycreBaHue
YYBCTBUTEJIBHBIX K pH MUKpOTrenei IponCcXoaunT IOCIe
HEUTPAIUZALINU IIPU KOHTAKTE CO IMEJTOYHBIM LIEMEHTOM.

ITpr 3TOM NPOUCXOAUT HAOYXaAHHE I'EJIA U ITOBBIIIEHUE
NPEJEA TEKYYECTH, YTO MO3BOJIAET UCTIOIb30BATD I'€JIb [T
U30JIALMHU yTeueK. [IpeBapuTebHadg IOATOTOBKA CTBOJIA
CKBA’KUHBI OCYIIECTBJIAIACD C [IOMOIIIBIO HECKOJIBKUX
[IUKJIOB HAIPEBAHUA-OXJIAKIECHHUS C LIEJIBIO BBI30BA YTEYEK B
006CaTHOM KOJIOHHE U LIEMEHTHOM KaMHe. KaHanmaMmu i1 yreuek
ABJIAETCA COBOKYITHOCTD TPEIIMH B LIEMEHTE U MUKPO3430p€
MEXIy O6CATHOM KOJIOHHOM M IEMEHTHBIM KaMHEM. TouHOE
HpOHCXO)K,ZICHI/IC ATUX KAHAJIOB MOXHO yCTaHOBI/ITb HYTCM
AHAIM32 OOPA3L0B KEPHA B KOHIIE AKCIIEPUMEHTA. [17151
U30JISILUH HHTEPBAJIOB YTEUYEK HCIIOIb30BAJICS ITIOJIMMED
[OJIMAKPHUIIOBOM KMCJIOTHL I IpO11eCC COCTOAI U3 TPEX STATIOB:

considerations when joining multiple CT
string sections of the same or different
diameters and wall thickness. Performing
those jobs with CT equipment provides a low-
cost alternative solution to the use of workover
equipment and threaded pipe. This study
demonstrates the collaboration performed
with an operator to develop a campaign
solution for five velocity string jobs in Bolivia.

Session 15. Knowledge
Sharing ePosters VII

Knowledge Sharing ePosters allow
one-on-one interactions with
presenters and opportunities to
study a particular concept at an
appropriate level of detail. Subject
maitter varies, but topics are
comsistent with the other technical
sessions.

Pilot Case Study of Wellbore Leakage
Mitigation using pH-Triggered Polymer
Gelant

Shayan Tavassoli, Mobammadreza Shafiei,
The University of Texas at Austin; Christian
Minnig, swisstopo; Jocelyn Gisiger, Ursula
Rosli, Solexperts; James Patterson, ETHZ;
Thierry Theurillat, swisstopo; Lucas Mejia,
The University of Texas at Austin; Harvey
Goodman, Chevron ETC; Tony Espie, BP;
Matithew Balhoff, The University of Texas at
Austin

Wellbore integrity is a critical subject in
oil and gas production, and CO, storage.
Successful subsurface deposition of various
fluids, such as CO,, depends on the integrity
of the storage site. In a storage site, injection
wells and pre-existing wells might leak
due to over-pressurization, mechanical/
chemical degradation, and/or a poor cement
job, thus reducing the sealing capacity of
the site. Wells that leak due to microannuli
or cement fractures on the order of microns
are difficult to seal with typical workover
techniques. We tested a novel polymer gelant,
originally developed for near borehole
isolation, in a pilot experiment at Mont Terri,
Switzerland to evaluate its performance in the
aforementioned scenario.

The polymer gel sealant was injected to
seal a leaky wellbore drilled in the Opalinus
Clay as a pilot test. The success of the pH-
triggered polymer gel (sealant) in sealing
cement fractures was previously demonstrated
in laboratory coreflood experiments (Ho et
al. 2016, Tavassoli et al. 2018). pH-sensitive
microgels viscosify upon neutralization in
contact with alkaline cement to become
highly swollen gels with substantial yield stress
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1) 3axauka XeJIaTOOOPA3YIOUIETO AT€HTA JJIs IIPEIBAPUTEIBHON
TIPOMBIBKH C LIE€JIbIO OOECIIEYEH M GJIATONPHUATHBIX YCIOBUHI
JUISL TIOJIMMEPHOI'O T'eJld, 2) 3aKa4Ka PacTBOPA IOIUMEPA U 3)
3aKPBITUE CKBAKUHBI JJ11 OOPA30BAHHNS ITIOJTMMEPHOT'O I'eJIsL.
3aTeM ObUI IPOU3BEIEH AHAJIN3 KPATKOCPOYHOM /IOTOCPOYHOH
3(pPEKTUBHOCTHU I'eJIst HA CIOCOOHOCTD YACPKAHUSA
3aKAYMBAEMBIX )KUJKOCTEN (TVIACTOBAS BOJA U YIVIEKHUCIIBIN I'd3).

B xoz1€e ucriprranmit HOBBIM COCTAB ITO3BOJINUJI YCIIEIITHO
U30JIMPOBATb MUKPOKAHAJIBI yTedeK. C LIEJIbIO AaHAIN3a
3(PHEKTUBHOCTU COCTABA B CKBA’KMHY ObLJIN 3AKAYaHBbI
IUIACTOBAs BOJA U YIVIEKHCJIBIM I'd3 14 CO30AHU
AU PePEHITNATBHOTO AABJIEHN A HA [IOJIMMEPHBIN I'€JIb.
JaBjieHye U pacxoy 3aKA4KH IJIACTOBOU BOJBI U YIVIEKUCJIOIO
ra3a Ha KAKbIM MHTEPBAJI KOHTPOIUPOBAJIUCH KAK BO BpEMSI
3dKA4YKH, TAK U [IOCJIE 3aKAYKU. Pe3yJIbTaThl UCIIbITAHUI 3aTEM
CPABHUBAJIUCH C PE3Y/IBTATAMU TAKOM K€ 3aKAYKHU B CKBAXKHIHY
6€3 N30JIUPYIOIIETO AT€HTA.

Bp110 TPOBEEHO HECKOJIBKO KPATKOBPEMEHHBIX (4 MHH)
HCHOBITAHWUM 3aKA4KOM IIJTACTOBOM BOABI C MOCTOSHHBIM
PaCcxXOAOM IIPU PA3JINYHBIX 3HAYCHUAX AaBjIeHUA. [Ipr 3TOM
3HAYUTEIBHOI'O PACXO/A 3aKAYKH HE HAOJIIONAJIOCH (PACXO/bI HE
npesbinany 0,3 MJI/MHH). PE3yIbTaThl HIOKA3BIBAIOT OOJIEE YEM
JECATUKPATHOE CHMIKEHME PACXO/A 3AKAYKU 110 CPABHEHUIO
CO CKBA;KMHOM 0€3 U30IHUPYIOLIETO are¢HTA. [IOTMMEPHBII I'eJlb
MPOJEMOHCTPHPOBAJ BBICOKHE ITIOKA3ATENNU CKUMAEMOCTH
B Ha4aJIe KPATKOBPEMEHHBIX UCIIBITAHUHI. BO Bpemsa
JOJITOCPOYHBIX UCIBITAHUN (1 Hezes1s) pacxo/ 3aKa4YKH IOCJIE
resIc00pa3oBaHUs ObLII €11 MeHbIIEe (OKOJIO 0,15 MJI/MUH).
HcnipITaHUE 3aKAYKOM YITIEKMCJIOTO T'a34 MOKA3aJI0 CHUKEHUE
JABJIEHUS TOJIBKO HA 3 0ap MO IPOMECTBUU HOYH ITOCJIE 3AKAYKH
10 CPABHEHUIO C PE3KOM ITIOTEPEN [JABIICHHUS B CKBAKHUHE 6€3
TNOJIMMEPHOTO Teid. U30/IMpyIomuil arenT NpoAEMOHCTPUPOBAT
XOPOIIHE IKCILTYATAIIMOHHBIE XAPAKTEPUCTHUKHU JTAXKE MIOCTIE
3aKAYKH YIVIEKUCIIOTO Ia3a C BBICOKOU TU(PPYy3UBHOCTBIO U
KHUCJIOTHOCTBIO.

IlepBO€E UCTIBITAHHUE HOBOT'O M30JIUPYIOIIETO ATEHTA
JIOKA3aJ10 €ETO CMTIOCOOHOCTD INKBUIUPOBATD YTEUYKU B CTBOJIE
CKBA’KHMHBI YEPE3 TPEIIHHBI B LIEMEHTE UJIM MUKPO3430PD
MEXIYy 06CATHOM KOJIOHHOI M IEMEHTOM. JIpyrue MeTo/1bl
JIMKBUJIAIIUHN yTEYEK KPAMTHE PEJKO IPUBOAAT K YCIIEHTHOMY
pesynbrary. [epMETUYHOCTD CKBA’KUHBI ObLIIA YCIIEIITHO
UCIIBITAHA B BLICOKOIIEIOYHOM CPEZE C IJIACTOBOM BOJOU B
KOHTAKTE C LIEMEHTOM. MICIIBITAHUA TTO3BOINAJIN JIOCTUTHY Th
OTJIIMYHBIX PE3YJIBTATOB. JaJIbHEHIITNE aHAIN3 OyJET
IIPOBOAMNTBCA ITOCJIE OTOOPA OOPA3LIOB KEPHA M OOPA3LI0B
LIEMEHTA B 3ATPYOHOM IIPOCTPAHCTBE. PE3y/IbTaThI JAHHOT'O
SKCHCpI/IMCHTa MOFYT HpI/IMCHHTbCH AJI U3YHICHUM ST CJIOKHOT'O
XAPAKTEPA B3AUMOJEHUCTBHS LIEMEHTA U CTBOJIA CKBAXKUHBI
U KOPPEKTHUPOBKU IIPOLIECCA JIMKBUJAIIMU YTECYEK [T
O JEPKAHUA JUHAMHNYECKON '€OXUMUYECKON CPEABI B CTBOJIE
CKBA>KHHBL

HNHHOBAIIMOHHBIH ITO/IXO0/: HOBAS pA004as > KHIKOCTh
3HAYHUTETBHO NOBBIIIAET 3(h(PEKTHUBHOCTH OIIEPAITHE C
I'HKT B He()T€era3oHOCHOM O6acce¥iHe YH/IIMCTOH

Matix Peobepn, Newpark Drilling Fluids; Koyn Ceprocex,
Zocopooc Hopmown, Occidental Petroleum

YcnemHas pa3paboTKa HEPTEra30BbIX MECTOPOXKICHUN
3aBUCUT OT IIPUMEHACMBIX TEXHOJIOIUI. ITpuMeHenue
TEXHOJIOI'MH, UCIIOJIb3YIOIINX JJAHHBIE, [IOBBIIIAET
3P PEKTUBHOCTD OYPEHUS CKBAKUH C OOJIBIIUM OTXOLOM OT
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that can block fluid flow. The leaky wellbore
setup was prepared by heating-cooling cycles
to induce leakage pathways in the cased and
cemented wellbore. The leakage pathways
are a combination of fractures in the cement
and microannuli at the cement-formation
interface. The exact nature of these leakage
pathways can be determined by over-coring
at the end of the experiment life. We used
polyacrylic acid polymer (sealant) to seal
these intervals. The process comprises of
three stages: (1) injection of a chelating

agent as the preflush to ensure a favorable
environment for the polymer gel, (2) injection
of polymer solution, and (3) shut-in for the
polymer gelation. Then, we evaluated the
short-/long-term performance of the sealant
in withholding the injected fluids (formation
brine and CO, gas).

The novel sealant was successfully deployed
to seal the small aperture pathways of the
borehole at the pilot test. We conducted
performance tests using formation brine and
CO, gas to put differential pressure on the
polymer gel seal. Pressure and flow rate at the
specific interval were monitored during and
after injection of brine and CO,. Results of
performance tests after polymer injection were
compared against those in the absence of the
sealant.

Several short-term (4 min) constant-
pressure tests at different pressure levels
were performed using formation brine,
and no significant injection flow rate (rates
were below 0.3 ml/min) was observed. The
result shows more than a ten-fold drop in
the injection rate compared to the case
without the sealant. The polymer gel showed
compressible behavior at the beginning of
the short-term performance tests. Our long-
term (1-week) test shows even less injectivity
(70.15 ml/min) after polymer gelation. The CO,
performance test shows only 3 bar pressure
dissipation overnight after injection compared
to abrupt loss of CO, pressure in the absence of
polymer gel. Sealant shows good performance
even in the presence of CO, gas with high
diffusivity and acidity.

Pilot test of our novel sealant proves its
competency to mitigate wellbore leakage
through fractured cement or debonded
microannuli, where other remedy techniques
are seldom effective. The effectiveness of
the sealing process was successfully tested
in the high-alkaline wellbore environment
of formation brine in contact with cement.
The results to date are encouraging and will
be further analyzed once over-coring of the
wellbore containing the cemented annulus
occurs. The results are useful to understand
the complexities of cement/wellbore interface
and adjust the sealant/process to sustain the



BEPTUKAIN. BypeHne CKBAXKHUH TAKOT'O TPO(MUIIA BBIIOTHAETCS
B CBSA3U C OYEHb HU3KOU IPOHHUIIAEMOCTBIO KOJIJIEKTOPA

U HAJIMYHUEM €CTECTBEHHBIX BEPTUKAIBHBIX TPEIIUH B
6acceriHe YUILIMCTOHA, KOTOPBIA NPEJCTABIEH B OCHOBHOM
MaJIONPOHUIIAEMBIMH KOJUIEKTOPAMU C OTHOCUTEIBHO
BBICOKMM IIOPOBBIM JJABJIEHUEM. B CTAThE OMUCAHO
YCOBEPIIEHCTBOBAHUE Y BHEJJPEHUE HOBOH JJOOABKH JJI
onepanui no ppeseposanuio u npomeiske Ha 'HKT. Panee aTa
JI06aBKa IPUMEHSIACH IPU OYPEHUU CKBAXKIH.

Omnepanyu ¢ 'HKT B CI0KHBIX CKBAXKUHHBIX YCJIOBHSIX
TPEOYIOT NPUMEHEHU S 3(PPEKTUBHBIX PAOOUUX KUJKOCTEH.
HoBas 06aBKa NCIOIB30BAJIACH 151 [IOBBIIEHN
CMAa3bIBAIONIEN CIIOCOOHOCTH U CHUKEHHUS TPEHUS «<METAJLIT —
METAJLT». 1151 BBITIOJIHEHUS PAOOTHI HOTPEOOBAIOCH HECKOIBKO
CITyCKO-TIOJIbEMHBIX ONIEPAIIUIA U HECKOJIBKO CITYCKOB Ha
HETOJIHYIO ITTyOUHY U3-34 OBBIIIEHHBIX CKPYYHUBAIOIINUX U
OCEBBIX HATPY3O0K.

HoBas 106aBKa Ha BOJJHOU OCHOBE, UCIIOIb3yEMASI B
Pa3MUYHBIX KOHIIEHTPALIUAX, IO3BOIAET MAKCUMU3HUPOBATD
POU3BOAUTEIBHOCTb, CHU3UTh HECOOXOJJUMOCTD B OOJIBIIIOM
KOJHUYECTBE CITyCKO-NIOJ’bEMHBIX ONIEPAIINNA U YBEITUYHUTD
CPOK CJTy2K6BI 3300MHOIO HHCTPYMEHTA. B JTaHHOI CTaThe
PacCMaTPUBAETCA 3TAI INIAHUPOBAHUSA, KOTOPBIN BKJIIOYAET
B CE0S MOZIETMPOBAHUE PAOOTEL, TOAOGOP O60PYJOBAHM,
onpeaeneHue KO3M@UIIMEHTOB TPEHMU . TAKKE B CTATHE
ONUCAHBI CJIOKHOCTH, BO3HUKAIOMIUE ITPH UCTIOIb30BAHUN
Jno6aBku B oriepanyax ¢ THKT. Bbliio 3aMe4eHO COKpaIeHue
Oo6IIeN AJIUTEIBHOCTHA PA0OT U BPEMEHH PAOOTEHI 6€3
yIIy6ieHU S 320051 11O CPABHEHUIO C TPAJUIIMOHHBIMU
METOAAMHU. B CTAThE OIMHUCAHO IIPUMEHEHUE JJOOABKH B
6acceriHe YIIINCTOH, 4 TAKXKE U3BJICUECHHBIC YPOKU IIPU
IPUMEHEHUH 1J00aBKHU B [IepMCKOM 6aCcCeriHE.

VApTpa3BYyKOBBIE HHCTPYMEHTHI € (ha3upoOBaHHOH
PEIIeTKOM 00eCIIeYHBAIOT TOYHOE H3MEPEHHE
T€OMETPHYECKH CJIOKHBIX 3JIEMEHTOB CKBAXKHH, TAKHX
KaK IIOCAJOYHEIE HHUIIIIEIH, 2 TAK KE BepH(PHUKAITHIO
KPHTHYECKH BA>KHBIX H3MEPEHHUH

ynran Tpyn, Archer

MHoOTH€ 37IEMEHTHI, UCIIOIb3yEMBIE B KOMIIOHOBKAX
3AKAHYMBAHMSA, ABJIAIOTCA T€OMETPHUYECKU CIIOKHBIMUA
3JIEMEHTAMMU C JKECTKMMHM JIOITYCKAMHU IIPU IIPOU3BOJCTBE.
ToyHOE U3MEPEHNE PA3MEPOB BHYTPEHHETO NTPO(MPUIIS 3TUX
3JIEMEHTOB B CKBAXKUHE C IIOMOIIBIO TAKUX MEXAHUYECKUX
CPEACTB, KAK CKBAXUHHBII IPOGUIEMEDP, HEBO3MOXHO H3-

34 PE3KMUX M3MEHEHUI BHYTPEHHETO IMAMETPA, KOTOPbIE

HE ITO3BOJIAIOT OOECIIEYNTD HA/IJIEK AU KOHTAKT PHIYATOB
npoduuaemepa ¢ UCCIELyeEMOM IOBEPXHOCTHIO. B JaHHOMI
CTAThE PACCMATPUBAETCA IPUMEHEHNE BBICOKOTOYHOI'O
YJIBTPA3BYKOBOI'O MHCTPYMEHTA, TIO3BOJIAIONIEIO IIPOBOJAUTD
TOYHBIE U3MEPEHUS 6€3 (PUNUECKOTO KOHTAKTA. Takke

B CTAThE OJPOOGHO OMUCAH OIIBIT U3MEPEHUS TPOPUIIS
MOCA/I0YHOT'O HUIITIEISL

MexaHudecKkue IpoMUIEMEPDI PHIYa’KHOT'O THUIIA HE MOT'Y'T
U3MEPSTh BHYTPEHHUI IUAMETP, €CJIM OHU (PU3UYECKHU
HE COIIPUKACAIOTCS C IOBEPXHOCTBIO, 4 TIOCTOSIHHOE
CONIPUKOCHOBEHUE OOECIIEYNTDH HEBO3MOKHO. AJIETEPHATHUBOM
(pI/IBI/I‘-ICCKI/IM HU3MEPCHUAM ABJIACTCA TEXHOJIOTHUA OTPAKCHU A
My4YKa aKYCTUYECKUX BOJIH OT IOBEPXHOCTU UCCJIEYyEMOT'O
3JIEMEHTA U BBIYHCJICHHE BHYTPEHHETO AUAMETPA 10
CKOPOCTH 3BYyKa CKBA>KHHHOM KHUJIKOCTU. ICIONb30BaHUE }

dynamic geochemical environment of the
wellbore.

A Novel Approach: Williston Basin Coil
Tubing Fluid Shows Significant Process
Improvement

Mike Redburn, Newpark Drilling Fluids; Cole
Cernosek, George Norton, Occidental Petroleum

The successful development of an oil and gas
field relies upon the application of technology.
Utilizing data-driven results improves drilling
efficiency in extended-reach wells. Horizontal
drilling of these wells is necessary for oil
recovery due to the very low permeability
of the reservoir and the presence of natural
vertical fractures found in the Williston Basin.
The reservoirs within the Williston Basin
are generally tight with a relatively high pore
pressure. A novel additive used during the
drilling phase of the well was implemented
and improved for coil tubing milling and
cleanout procedure.

Coil tubing application requires the use of
robust fluid products due to the demanding
environment. The novel additive was used to
increase the lubricity improving friction on
metal to metal contact where excess torque and
drag led to the use of multiple tool runs and
several short trips to decrease the drag forces.

Novel water-based drilling fluid enhancer
used in varying concentrations maximizes the
performance, reducing the need for excessive
short trips and an increase in tool life. This
paper will highlight the planning phase for
the engineering design, the equipment used,
friction factor matching, and the challenges
encountered using the additive during coil
tubing applications. Operators have seen
noticeable reductions in days reducing the
amount of flat time with prior conventional
application. The application case history shows
introduction in the Williston Basin and lessons
learned when introduced into the Permian.

Phased Array Ultrasonic Tools Provide
Precise Measurement of Geometrically
Complex Components Such as Nipple
Profiles Downhole, Confirming Safety
Critical Dimensions

Duncan Troup, Avcher

Many components used in completions
are geometrically complex and machined
to tight tolerances. Precisely measuring
the internal profile dimensions of these
items after installation is impossible using
mechanical means such as calipers due to
the sharp ID changes precluding good finger
contact. This paper will discuss the use of a
precision ultrasonic tool that allows accurate
measurements to be taken without physical }
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TEXHOJIOI'MU

METOJOB (POPMHUPOBAHUSA HATIPABJIEHHOI'O CUTHAJIA C
TOMOIIBIO HECKOJIBKUX VIBTPA3BYKOBBIX U3JIydaTeseid
HO3BOJAET CHOKYCUPOBATD 3BYK C BBICOKOU TOYHOCTBIO U
BBICOKMM Pa3pPEIIEHUEM. B KOHCTPYKITUIO YIBTPAa3ByKOBOTI'O
UHCTPYMEHTA BXOAAT 288 PACIIOIOKEHHBIX 110 OKPYKHOCTHU
JATYUKOB C (pa30BOI PEMIETKON, KOTOPBIE TTO3BOJIAIOT
U3MEPUTD TOYHBIN BHYTPEHHUM JUAMETP JAKE CAMbBIX
CJIOJKHBIX IPO(UIIET.

INocagoYHbIN HUNIMENb IPEIHA3HAYEH JIJIS1 YCTAHOBKU
YCTPOICTB PETYIUPOBAHUSA IPUTOKA B KOMIIOHOBKE
3aKAHYMBAHUA U BKJIIOYAET B CEOS YINIOTHUTEBHBIN y3€1 U
3aMKOBBII IPO(MUIIb. B mpoliecce MpOu3BOACTBA MTOCAJOYHOTIO
HUIIEN A PA3MEPHI ATUX ITOBEPXHOCTEN KOHTPOIHUPYIOTCS
C BBICOKOU TOYHOCTBIO, TOCKOJIBKY YCTPOHCTBO, KOTOPOE
HEOOXOAMMO YCTAHOBUTD B HUMIIE/Ib, HAIPUMED KJIATIaH-
OTCEKATENb, TOJIKHO UJIEATIBHO 3aXOAUTh B IPO(UJIIb, YTOOBI
06eCEYUTb FePMETHUZAIUIO TPYOHOT'O IPOCTPAHCTBA
Y HAZEKHYIO (PUKcauIo. Hampumep, NOBpexXAcHUE
WA PA3MBITHE 3AMKOBOT'O IPOPUIIS MOXKET NIPUBECTH K
BBIXO/1y KJIATIAHA-OTCEKATEIA U3 ITOCAZOYHOTO HUIIIIEIS.
Maccus 13 288 1aTYHKOB YIBTPA3BYKOBOI'O HHCTPYMEHTA
06€eCEYNBAET PACCTOAHUE MEXY TOUYKAMH U3MEPEHUNA
1,25° 1O OKPY>KHOCTH, YTO FAPAHTHUPYET OOHAPYKEHHE
Jla’ke HEOOIBIINX e(PEKTOB. [Toce 1abOpaTOPHBIX
WCITBITAHUI IOCAJOYHOT'O HUIIIEA I IPOBEPKU PAOOTHI
WHCTPYMEHTA B KOHTPOJIMPYEMBIX YCIOBUAX OBLIIO IPOBEPEHO
HECKOJIBKO PAabOT IO MHCIEKIIUU ITOCAAOYHBIX HUIIIIEJIEH Ha
MECTOPOXKIEHHNH, I7I€ TTO UMEIOMUMCH JAHHBIM CKBAXKUHHOE
060PYAOBAHHUE OBLIIO IOABEPKEHO 3PO3UU. MTHCTPYMEHT
CMOI' TOYHO OTOOPA3UTh 3AMKOBBIN IIPO(MPUIb CJIOKHON
KOHCTPYKIIMH U U3MEPUTD PA3MEPDI KAJKIOT'O HUIIIIETIA
C TOYHOCTBIO /IO COTBIX JOJIEN JIOMMA, YTO MTO3BOJIUIIO
JIOOBIBAIOICH KOMITAHUN YOEIUTHCS B IIPABUIBHOM BBIOOPE
HUIIIIEJIEH /1 YCTAHOBKHU KJIAIIAHOB-OTCEKATEICH.

YHUKaJIBHBIE CBOMCTBA CPOKYCHPOBAHHOI'O YJIBTPA3BYKa
TO3BOJISIIOT U3MEPSITH U OTOOPAXKATH ITPOdPUIN
BHYTPUCKBAKHHHOT'O OO0OPYIOBAHUS JAKE CAMOU CJIIOKHOM
KOHCTPYyKUMH. [TokazaHus 288 pacIioNIOKEHHBIX 110
OKPY’KHOCTH JATYHUKOB IMO3BOJIAIOT OOECTIEYUTD U3MEPEHNE
BBICOKOI'O PA3PENIEHUA C TOYHOCTBIO IO O MUJLIIUMETPA,
YTO IOBBIIIAET BEPOITHOCTB I1OA60PA 3(PPEKTUBHOTO
PELIEHU S TOM UJIM UHOU ITPOOIEMBI BMECTO TOI'O, YTOOBI
NPpHUOETATh K JOPOrOCTOAIIEN 3aMEHE KOMITOHOBKH
34KAHYMBAHUAL.

IIOTHOCTBIO YIIpaBIA€Masi, CITyCKaeMasA Ha Kade1e
KOMIIOHOBKA 3JIEKTPOMEXAHHIECKOTO HHCTPYMEHTA
HEePEKTIOYEHHU S BBICOKOM MOIITHOCTH C OOJIBIIHM
k03(dbUITHEeHTOM paACHIHPEHU

Tomac Mayuwer, Bpernoor Kpucma, Amarnoa Onusuo, Patiar
Banoep Ilypmen, Tooop Illetipemos, Schlumberger

B poknaze npeacTaBeH NEPEKIIOYAIONINI MHCTPYMEHT
TUIIOpa3Mepa 53,9 MM C HOBBIMH IEKTPOMEXAHUYECKUMU
MEXAHU3MAMHU IICPCKIIOYCHUA U AKOPCHUA C I/IHHOBaL[I/IOHHOfI
KOHCTPYKIIMEN COEUHEHUA KOMIIOHEHTOB. UHCTPYMEHT
MOXKET IMPOXOUTH YEPE3 CY>KEHHUSI KOJIOHHBI 55,9 MM
Y MCIIOJIb30BATHCA B O6CAIHBIX TPYOAX C BHYTPEHHUM
JAUAMETPOM 0 127 MM. MOJyJIb AKOPS BBIIEPIKHUBAET HATPY3KY
26,8 T Ha IPOTSKEHNH BCET'O ITUKIIA OTKPBITHSL, 4 THCTPYMEHT
MEPEKJIIOYEHN I OOECIIEUMBAET IIEPEAATY OCEBOIO YCUIINUA
OTKPBITUS/3AKPBITUA 7,1 T HA TUAPABINYECKUI phIYar.
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contact, and to detail a case study of inspecting
alanding nipple profile.

Mechanical finger type caliper devices
cannot measure internal diameters unless
physically in contact with the surface and this
is not possible at all times. An alternative to
physical measurement is to reflect a projected
beam of acoustic energy from the target and,
knowing the speed of sound of the well fluid,
calculate an ID measurement. Using a number
of ultrasonic transducers allows beamforming
techniques to precisely focus the sound to
produce good resolution. The ultrasound tool
uses a circumferentially arranged band of
288 sensors that operate in a phased array to
determine accurate ID of even very complex
profiles.

A landing nipple is a component that is
designed for the installation of flow control
devices in a well completion and comprises a
seal area and a lock profile. The dimensions
of these faces are very precisely controlled
during manufacture because the device being
installed, such a safety valve, must fit perfectly
in order to provide a seal and mechanical
attachment. If the lock profile, for example,
becomes damaged or eroded than there isa
chance of the safety valve being ejected from
the nipple. The 288 transducer array of the
ultrasound tool provides a circumferential
spacing of 1.25° between measurements;
ensuring even small defects can be detected.
Following a laboratory test of a representative
landing nipple under controlled conditions
to verify the tool performance, a number of
landing nipples were inspected in a field where
erosion was suspected. The tool was able to
accurately map the complex locking profile
and to measure the dimensions to within a
hundredth of an inch in each case, giving the
operator confidence that the correct locks were
being used to install the safety valves.

The unique properties of focused ultrasound
allow the mapping and verification of even
complex machined components while they
are still downhole. With 288 circumferential
readings, high resolution measurements
are possible to an accuracy of a fraction of a
millimetre raising the possibility of engineering
a solution to a given problem rather than
resorting to the expensive option of replacing
the completion.

Wireline Electromechanical Shifting
Tool with Large Expansion Ratio and
Fully Controllable High-Force Capability

Thomas Mauchien, Brandon Christa,
Amanda Olivio, Ryan Vander Poorten, Todor
Sheiretov, Schlumberger

New electromechanical anchoring and
shifting mechanisms for a 2 1/8-in. wireline



CryckaeMble Ha Ka6€ejie THCTPYMEHTDI IEPEKIIIOYEH U
IPUMEHSIOTCS JUIS1 YIIPABIECHUA C/IBUKHBIMH MY(PTAMHU
I'PT1, u3Be4eHN s IPOOOK, IPOBEJECHU JIOBUIBHBIX PA6OT
U IPYTUX ONEPALUH, TPEOYIOMUX OOJIBIIOTO OCEBOT'O
ycumd. Takre MTHCTPYMEHTBI HAXOJAT BCE 60IEE MUPOKOE
IPUMEHEHUE 61aTO/1apsl BOZMOXKHOCTH MIEPEABATh HA 3200
YCHUJINE, CONTIOCTABUMOE C YCUJIHEM, TEPEJABAEMBIM IIPH
CITyCKe Ha Tpy6ax. KpoMe TOro, MFHCTPyMEHT OOECIICYUBACT
JIETKOE YIIPABJIEHHUE KOMIIOHOBKOM U MOHUTOPHHT 32601 HBIX
JIAHHBIX B PEKMUME PEATIBHOI'O BPEMEHU. B HEKOTOPBIX
CIIy4asiX IIPU CIIYCKE UHCTPYMEHTA HA HEOOXOANMBIH
Y4aCTOK OOCaJJHOM KOJIOHHBI OOJIBIIOTO AUAMETPA
HEOOXOAMMO CHAYAIA IIPOUTU YEPES CY’)KEHUE KOJIOHHBI,
MOCJIE YETO UHCTPYMEHT JIOJIKEH PACHITUPUTHCA A0 OOJBIIOTO
JUAMETPA. DTOT MOKA3ATEb HA3BIBAETCA KOI(POUIITUEHTOM
pacmupenusa. OTHAKO yBEIMYEHUE KOI(PDUITUEHTA
pacHIMpPEHUsA NIPUBOAUT K CHUKEHHIO BEJTUYHUHBI
MEPETABAEMOTO OCEBOTO YCHIHA. HOBAst KOHCTPYKIIUA
MOJYJIEN SIKOPEHHS U IEPEKITIOUEHUA OOECTIEUUBAET
BBICOKMU KO(PPHUITUEHT PACIIHUPEHUS, COXPAHAA [IPU 3TOM
CIIOCOOHOCTB MEPENABATH OOJIBIIOE OCEBOE YCHUIIHE.,

B poknazne npeacTaBaeHbl TEXHUYECKHE PEMIEHUA
MHOT'OYUCJIEHHBIX ITPOOIEM, BOSHUKAIONIUX ITPH
MNPOEKTUPOBAHNH KOHCTPYKIIMHU CITYCKAEMOI Ha KabeJie
KOMIIOHOBKH, KOTOPAas BKJIIOYAET MOJAYJIb IKOPEHUA, MOJY/Ib
JIMHETHOTO IPUBOJA U UHCTPYMEHT AJIS IEPEKIIOYEH U
Mopynb AKOPEHM A MTO3BOJIAET BBIAEPKUBATE TIOCTOAHHYIO
pagranbHYIO HATPY3Ky HE3ABUCHMO OT JJUAMETPA CTBOJIA
CKBAXXUHBL Kak 1 1060€ Ipyroe BHyTPUCKBAKUHHOE
060PYJOBAHUE, MTHCTPYMEHT IEPEKITIOUEHUSA JOJIKEH
OTBEYATD CIEAYIOMIUM YCJIOBUAM: CITYCK 6€3 IIPUXBATOB,
0€30TKA3HAsA IKCILIyaTALUA U BO3MOKHOCTD ITOJTHOM
J€AKTUBALIUN PBIYATOB JJO BETUYHUHBI HAPYKHOT'O
JAUAMETPA UHCTPYMEHTA B CJIY4Y4€ ITOTEPU MOIMHOCTH J1AKE
B YCJIOBUAX 60IBIIOTO CKOIJIEHUA IMIJTamMa. Kpome Toro,
HEOOXOAMMO COXPAHUTD LIEJIOCTHOCTD KOJIOHHBI, B KOTOPYIO
YCTAHABIUBAETCA AKOPb. Ha ycuimne AKOpeHus He TOJIKHO
BJIUATD TOJIKAIOIIEE/TATOBOE YCUJIUE MO YA TUHENHOT O
npuBoAA. 11 BOCIPUATHS OOIBIINX U3THOAIOIINX HATPY3OK,
KOTOPBIE MOI'YT BO3HHUKATB O] AEHCTBUEM OCEBBIX HATPY3O0K,
SIKOPHAS1 CUCTEMA JIOJDKHA OBITh OOOPYJOBAHA LIEHTPATOPOM.
SIKOPb M1 MHCTPYMEHT NEPEKJIIOYEHN JOIKHBI O0IaJATh
XAPAKTEPUCTUKAMU, OOECIIEYNBAIOMNMH HAJIEKHOE
MU3BJICYEHHNE U3 CKBAXXUHBI J1A2KE IIPH HAJIMYUU OIPAHUYEHUT
B CTBOJIE. B KOMIIOHOBKE JIOJIKHBI OBITH JJATYUKH OCEBOTO
YCUJIMS Y YCUJIMS OTKPBITHS, 4 TAKXKE CHUCTEMA ITepefjaun
3200MHBIX ITAHHBIX B PEXKUME PEAIBHOTO BDEMEHH.
BCTpoeHHOE TPOrPaMMHOE OOECTIEYEHUE ITO3BOJISIET
CHCTEME PEATUPOBATH HA ITIOKA3aHUS IATYNKOB B IUATIA30HE
COTEH MUJUIMCEKYH[ /151 3(PPEKTUBHOI'O U BLICOKOTOYHOI'O
YIIPAaBJICHUS HHCTPYMEHTOM. B CTaThE IIPE/ICTABICHBI
IIPUMEPHI IIPUMEHEHU S MHCTPYMEHTA JIJIs1 PEIICHWS
Pa3INYHBIX 32/1a4.

HoBble pa3paboTKY, IPEACTABICHHBIC B JAHHOM
CTAaTbhE, IO3BOIAIOT PACHIUPUTH OOJIACTb IPUMEHEHHU S
MEXAHUYECKUX MHCTPYMEHTOB, CITYCKAEMBIX Ha Ka6€JIe, B
CKBaKMHAX, I7I€ CITYCK TAKOI'O O60PYAOBAHUS paHee OblI
HEBO3MOKEH. Bosiee Npoxkoe MpUMEHEHNE HHCTPYMEHTOB,
CITyCKAEMBIX Ha KabeJie, IPUBEAET K COKPAIICHUIO
JUINTEIBHOCTU PA60T U MOBBINIEHUIO 3(D(PEKTUBHOCTH U
HAa/IE’KHOCTU ONEPAITUI JOCTABKU IPHUOOPOB C IIOMOIIBIO
MEHEE 32TPATHOI'O METO/IA CITYCKa Ha KabeJIe.

shifting tool employ innovative linkage designs
to enable passage through 2.2-in.-diameter
restrictions and deployment in casings up to
5.0-in. inner diameter. The anchoring system
delivers 60,000-1bf force through the entire
opening range, and the tool provides more
than 16,000 Ibf of linear actuation force to the
pressure- activated shifter.

Using wireline shifting tools for sliding
sleeves, pulling plugs, fishing, and other
operations requiring high axial forces is
becoming more common because the tools
generate forces comparable with surface-
controlled pipe-conveyed devices while
offering excellent operational control and real-
time feedback downhole. Because operations
may include going through a small-diameter
restriction before shifting in a larger borehole,
tools must open to a large diameter, a property
known as the expansion ratio. However, as
the expansion ratio increases, the ability of
conventional tools for generating large linear
forces diminishes. New anchor and shifting
designs feature large expansion ratios while
preserving the ability to deliver large linear
loads.

Solutions are presented to the numerous
challenges of the design for a wireline
toolstring typically including an anchor, linear
actuator, and shifting tool. The anchoring
system has the capability to apply constant
radial force that is independent of the borehole
size. As with all intervention tools, it cannot
stick to the tubular and must be fail-safe
and fully retractable within the tool outside
diameter (OD) in case of a power loss, even
in high-debris environments. Integrity of
the tubular where the anchor is set must be
maintained. The anchoring force must not
be influenced by the axial push/pull force of
the linear actuator. Self-centralization of the
anchoring system is needed to eliminate the
large bending forces that would otherwise
occur from the linear actuator action. Both the
anchor and shifting tool must have features
that enable pulling them out of hole reliably,
even through a restriction. Force and opening
displacement sensors are important in giving
real-time feedback of the state of the system.
In combination with integrated firmware, this
enables the system to react to events in the
hundred-milliseconds range for effective, high-
accuracy operations. Examples are presented
for tool usage for specific applications.

The novel designs presented in this paper
expand the operating envelope of mechanical
services on wireline to operations in wells
that were previously not serviceable by such
tools. Wider application of wireline tools will
lead to reduced operational time and bring
an increased success rate and intervention

reliability on a lower cost conveyance platform.
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HOL] dIpomblcio8a8 Xumus»
8eoem WUPOKULL CReKmp UCCIe008aHULL

SEC "Commercial Chemistry" Conducts
a Wide Range of Research

TI'ocms Homepa —/T10006bA00y1aeeHa
Mazaooea, oupexmop HOL] JIpomwbicioeasn
XUMUSL, O. M. H., nPogeccop Kagheopbs
MEXHON02UU XUMUHECKUX BeUeCNE 015
HepMmAHOLL U 2a30601L NPOMBIUUICHHOCIU
PI'Ynegpmu u 2asa (HHUY) umenu
HM.I'yoKxuna.

JI1.A. Maragosa poaunace B 1953 rony. B 1975 rogy
OKOHYMNa MOCKOBCK MHCTUTYT HETEXUMNHECKOU U1 ra30BOV
MPOMBILLIEHHOCTY MeHn V.M. [ybKiHa o creumanbHOCTV
«TexXHOJI0rVs OCHOBHOIO OPraHNHYeCcKoro 1 HeTexmmMm4eckoro
CUHTE3a» 1 MoCTynna Ha paboty B Hay4Ho-
MCcnenoBatensCKi MHCTUTYT OPraHnHYeckmx NosynpoayKToB

u Kpacurenem (HUOMMuK). Heckonbko nert a8as1ack crapLuMm
MHXeHepoM Ha [lonronpyaHeHCKOM XMMUYECKOM 3aBose
TOHKOIO OpraHuyeckoro cuHTesa (X3 TOC). B TeveHue 20 net pabotana

BO BcecotozHom HegrerazoBom uHcTuTyTe (BHUMHE®Ts), a 3atem PMHTK
«Hegpreorga4a». Ha4ana ¢ 4OMKHOCTV MAIGALLIETO HAY4YHOro COTPYAHMKA

B s1abopatopui BCKPLITVS racta, cTana rno3zaHee 3aBenyioLeri CeKTopoM
PU3NKO-XUMUNHECKNX NCCIIEA0BaHNN. 3aLymTiiia KaHAWUAATCKYIO AnccepTaLumio
Ha Temy «CoBepLIEHCTBOBaHMe TEXHOOMM MAPaBANYeCcKoro pa3pbisa
nnacra Ha ocHoBe Pa3paboTKy peLlenTyp TEPMOCTabuIbHbIX reneobpasyoLmx
KUOKOCTeV pa3pblBa 4151 HU3KOMPOHULIGEMbIX TePPUreHHbIX KOIEKTOPOB
3anagHon Cubupu» Mo cneumanbHoOCTY «pa3paboTka v SKCrTyataLms
HEQTAHbIX 11 [a30BbIX MECTOPOXKAEHMMN».

B 1999 rony crana 3amectutenem, a B 2006 rogy — TexHUHeCKum
Aunpektopom 3A0 «Xumeko-TAHI. OCHOBHbIM BULOM [EATENLHOCTM
rpeanpusTAs SBASETCA BbIMYCK XMMUYECKUX PeareHToB [J1s
HegTerazoqobbiym.

C 1999 roga Jlobosb AbaynaesHa pabotaet B PIY He(hTV 11 ra3a MMeHn
.M. [ybkuHa, c 2001 rofga — 3amectutesns gupektopa VHCTuTyTa
MPOMbICTIOBOV XuMiau riput PIY HegTu v rasa mimeru U.M. [ybkuHa,

B HacTosiLLiee BpeMs — AUPEKTOP HaYy4HO-00pa3oBaTeIbHoro LIEHTPa
«[pombiciioBas xmmus», ¢ 2009 roga — npogeccop kagenps! TeXHonorim
XUMUNHECKMX BeLLEeCTB /151 HETAHOM 1 [a30B0M MPOMBILLIEHHOCTU.

Jlaypear npemuv [Npasutenscrsa Poccurickor Denepavmm B 061acT Haykm v
TexHukn (2000 rof).

B 2007 roay 3alumtina JOKTOPCKYIO AUccepTaumio Ha Temy: «Paspaborka
XKWOKOCTeVI paspblBa Ha BOAHOV U yiieBOLOPOAHOM OCHOBaX M TeXHOIOMV
VX MPUMEHEHWSI [i7151 COBEePLLIEHCTBOBAaHUS MPOLIeCca riapas/in4eckoro
paspbiBa Naacta» o CreLmanbHOCTV «KOIIONAHAas XUIMUMS U (oU3NKO-
XUMMYECKash MeXaHMKa».

ATop bonee 180 Hay4HbIx pabot, 40 nateHToB Ha n3obpereHue. Obnacrs
Hay4HbIX MHTEPECOB — MPOMBbIC/IOBAS XVIMUS], PEAreHTbI 1 TEXHOMOM M A1S
VIHTEHCUUKaLMM [OObIYM HEDTY, MOBbILLEHWS HETEOTAA M acTa,
1OArOTOBKM HEeMHTH.

J1.A. Maragosa y4actBoBasna B pa3paboTKe v BHEAPEHWUM PSAa PeareHToB
L1151 TEXHOJIOMY MOBBILLEHUS HeTeoTAauu nnacta v yBenmyeHus
Mpon3BOANTENbHOCTY CKBaXUH. Pa3paboTaHHble peareHTsl: XuAKOCTH A5
rYAPaBINHECKOro Pa3pbiBa naacta Ha yrneBofopoaHON 1 BOAHOM OCHOBAX,
KUCIIOTHbIE KOMMO3MLIM [37151 06pabOTOK TepPUreHHbIX M KapOOHATHbIX
KOJIIeKTOPOB, BOLOU3ONMPYIOLLME COCTaBbI M XXKUAKOCTY [yLLIeHNs A1
PEMOHTa CKBaXKIMH MPUMEHSIIOTCS B Pa3ivyHbIX He@Tera3o[00bIBatoLLmX
npeanpusTisx kak 8 Poccun (3anaaHas Cubups, TatapcraH, Komu,
OpeHbyprckasi obnacts, CTaBpononbCKui kpavi, KpacHonapckuvi kpavi v ap. ),
7aK v B pecriybnvkax CHI (KasaxcraH, benapyco, YkpavHa, TypkKMeHUCTaH).
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Guest of the issue — Lyubov
Abdulaevna Magadova,
Director of the SEC
‘Commercial Chemistry”,
Doctor of Technical Sciences,
Professor of the Department
of Chemicals Technology for
the Oil and Gas Industry of
the National University of Oil
and Gas "Gubkin Universit)"
(Gubkin University).

L.A. Magadova was born in 1953.

In 1975 she graduated from Moscow
Institute of Petrochemical and Gas
Industry, where she studied the technology of organic and pet-
rochemical synthesis. The very same year she was employed by
Organic Intermediate Products and Colorants R&D Institute. For
several years she worked at Dolgoprudnensk Chemical Plant of
Fine Organic Synthesis. Then, for 20 years she was an employee
of All-Union Oil and Gas Institute and Nedteotdacha Scientific
and Technical Complex.

She started from the position of junior researcher of drilling-in
laboratory and later became the head of the sector of physi-

cal and chemical researches, where she defended the thesis:
"Improvement of technologies of fracturing and the basis of de-
veloping the recipes of heat-proof gel-forming fracturing liquids
for low permeability terrigenous reservoirs of Western Siberia".

In 1999 she became a deputy director and in 2006 a technical
director of Khimeko-GANG CJSC. Its main type of activity was
creation of chemical reagents for O&G production.

In 1999 she was employed by National University of Oil and Gas
"Gubkin University” (Gubkin University). In 2001 she became

a deputy director of the Institute of Industrial Chemistry at

I.M. Gubkin Russian State Oil and Gas University. In 2009 she
was appointed professor of the chair of technologies of chemical
substances for O&G industry. At the moment she is a director

of the Industrial Chemistry Scientific and Educational Center.

Magadova is a laureate of the Premium of the Government of
Russian Federation in Science and Technologies (2000). In 2007
she defended the doctoral thesis "Developing of water and hy-
drocarbon fracturing liquids and technologies of their application
for improvement the fracturing process"”.

She is an author of 180 scientific studies, 40 invention patents.
The sphere of her scientific interests includes industrial chemistry,
reagents and technologies for stimulation of oil recovery, produc-
tion enhancement and oil preparation. She took part in the de-
velopment and launch of reagents for production enhancement
and well productivity breakthrough technologies. She developed
the following reagents: liquids for water and hydrocarbon frac-
turing, acid compositions for treating terrigenous and carbonate
collectors, water isolation compositions and killing liquids for well
service. They are applied by various O&G producers in Russia
(Western Siberia, Tatartstan, Komi, Orenburg Region, Stavropol
Territory, Krasnodar Territory, etc.), and CIS (Kazakhstan, Belarus,
Ukraine, Turkmenistan).



«BpeMst KOJITIOOHHTA»: IF000BH AGIy/1a€BHA,
HAIII Ky PHAI HCOJHOKPATHO HHPOPMHUPOBAI
guTaTesner o pa3padorkax HOLY JIpoMBICIOBAs
xuMHuA». Kakye HanpaBJIeHU s HCCIETOBAHUHI
CTATK OCOOEHHO AKTYAJIBHBIMH B IIOC/TIETHEE
Bpemsa?

JI*060BB MaramgoBa: Mbl pa3BUBAEM IITUPOKHI
CIIEKTP HAIIpaBJaeHUN. HO €C/iu paHbliie Mbl JIC/1aTU
OCHOBHOH yIIOp Ha pa3pabOTKy PEAr€HTOB JJIs1
HedTErazo 066141, B YACTHOCTH, /151 IOBBIIIICHU S
He(MTEOTIAYHU IIACTA, KUCJIOTHBIX OOPAOOTOK,
TUJIPOPA3PHIBA IJIACTA, TO CENYAC HAIIHU
UCCIEN0BAHUS (DOKYCUPYIOTCS HA XUMUM3aIIUU. MBI U
PAHBIIIE UCCIIEOBAIN PEATCHTHI IJI1 XUMH3AIIUH, HO
C HEZIABHETO BPEMEHU 3AHSIUCh UX PA3PAO6OTKOMH.

BK: O KaKuX HMEHHO p€areHTax Jajisa
XHUMHU3AUH HIET peIb?

JI.M.: DTO IpEXE BCETO PA3INYHBIE UHTUOUTOPBHL:
HHTHOUTOPBI COJIEOTIOKEHUSA, HHTUOUTOPHI
napaUHOOTIOKEHU S, UHTHOUTOPBI KOPPO3HU.

B HacTos1ee BpeMsi Mbl pA0OTAEM HAJl 3TOU
TEMATHUKOW, HO B HAIIUX IUIAHAX U IPYTUE

HOBBIE HAMTPABJIEHU . [JOCKOIBbKY B HAIIINX
JIAGOPATOPHUAX HET CIEIIUAJIBHOIO OOOPYAOBAHUA
JUIS OGUOJIOTUYECKUX U3BICKAHUMA, MBI HE MOXKEM
HCCJIEJOBATH OAKTEPUILIN/IBL, HO UTO KACAETCA
XUMHUYECKUX PEATEHTOB, TO BCE UX I'PYTIITBI HAMU
Cefyac pacCMaTPUBAIOTCS B KAYECTBE OOBEKTOB
U3YYECHMUSL.

BK: Kakue HanpaBji€eHUA
HedTEenPOMBICIOBOM XHUMHUHU BbI ObI BHIICTHIH
B KAa9€CTBE HAN0O0JIe€e IePCIEeKTHUBHBIX?

JI.M.: O4eHb NEPCIEKTUBHBIM HAIIPABJICHUEM
B 00JIACTH KUCJIIOTHBIX OOPAOOTOK MBI BUJJUM
MAJAIUE KUCIOTBI 3aMEAJIEHHOT'O JEUCTBHS, 4
TAKXKE MAJAIUE KUAKOCTH, PEATEHTDI, KOTOPBIE
HE HAHECYT BPE/Ia HU IUIACTY, HU CKBAKUHE, 4
OyAyT UMETb BDEMEHHOE JEUCTBUE, KAK, HATIPUMED,
JKMJIKOCTH INTYIIEHUSA, KOTOPBIE MOKHO YIAJINTh, HE
BBI3BAB CHIDKEHUA AEONTA. A HE TAK, KAK HEPEJIKO
CIIY4YAETCA: 3AVIYIIWIN CKBAXKUHY, IIPOBEJIN PEMOHT,
4 IIOTOM JUIMTETIBHOE BPEMS BBIBOAAT CKBAKHUHY
Ha peXyUM. Pazpaborannble B HameM LieHTpe
CHCTEMBI JKMJJKOCTEN MO3BOIAIOT HE TOIBKO
JIETKO BBIXOAWTH HA PEXKUM, HO U YAAIATD
BCE OCTATKM MOJIMCAXAPUJHBIX JKUJIKOCTEN
U3 IIJIACTA, PA3JIOKUB UX /IO BOABL DTO CTAJIO
BO3MOKHO IIOTOMY, YTO MBI UCITOJIb3YEM B CBOUX
CHUCTEMAX JKUJKOCTEN PEATEHTDI 3H3UMHOI'O
TUIA. YIAJIATb OCTATKH IOJIUCAXAPHUIHBIX
JKUJIKOCTEN OYEHDb BAYKHO U JiJ14 oniepanuii I'PT,
U 7151 6y pEHMsI, TOTOMY YTO HEPA3JIOKUBIITHECS
3JIEMEHTBI IIOJIUCAXAPUIOB, OCTAIONIUECS B
IUIACTE, YXYAIAIOT €I'0 KOJJIEKTOPCKUE CBOUCTBA.
MBbI HAY4YMJIMCh PA3PYILLIATH TAKYIO OPI'AHHKY,
MNPUYEM PEATEHTHI (SH3UMBI) MUCTIOIb3YIOTCA
POCCUICKOI'O IIPOU3BOACTBA. DTO OYEHb
BA’KHBIH 1IAT BIIEPE, IIOTOMY YTO 1O HAIIUX
KOMITO3UIIUH HE CYIIECTBOBAJIO OTEYECTBCHHBIX
3(P(PEKTUBHBIX SH3UMHBIX IECTPYKTOPOB. }

PaspaboTaHHble B

Hawwem LleHTpe cncTembl
XWNAKOCTEN MNO3BONAOT He
TOJIbKO NIErKO BbIXOAUTH Ha

PeXum, HO N yaasdaTb BCe
OCTaTKW rnonncaxapuaHbix

XXUAKOCTEN U3 NNAcTa,
Pa3/10XMB NX JO BOAbI.

The systems of liquids
developed in our Center
allow not only to easily
enter the regime, but
also to remove all the
ClERETOF el ECUERER (he compositions?
fluids from the reservoir,
spreading them to water.

Coiled Tubing Times: Lyubov Abdulaevna, our
journal has repeatedly informed readers about
the developments of the SEC “Commercial
Chemistry”. What areas of research have
become particularly relevant lately?

Lyubov Magadova: We are developing a wide
range of areas. But if earlier we focused on the
development of reagents for oil and gas production,
in particular, to improve oil recovery, acid treatments,
hydraulic fracturing, now our research focuses on
the chemicalization. We have previously investigated
chemicals for chemicalization, but more recently we
have been developing them.

CTIT: What chemicals for chemicalization are
we talking about?

L.M.: First of all, various inhibitors: scale inhibitors,
paraffin inhibitors, corrosion inhibitors. We are
currently working on this topic, but we also have
other projects and plans. Since in our laboratories
there is no special equipment for biological research,
we cannot investigate bactericides, but as regards
chemical reagents, we now consider all of their
groups as objects of study.

CTT: Which areas of oilfield chemistry would
you identify as the most promising?

L.M.: A very promising direction in the field of
acid treatments is light acid treatment using retarded
acid, as well as sparing liquids, reagents that will not
harm either the reservoir or the well, but will have a
temporary effect, such as, for example, killing liquids,
which can be removed without causing a reduction in
flow rate. And not as often happens: they shut down
the well, carried out well servicing, and then for a long
time the well was put into operation. The systems
of liquids developed in our Center allow not only
to easily enter the regime, but also to remove all the
remnants of polysaccharide fluids from the reservoir,
spreading them to water. This became possible
because we use enzyme type reagents in our fluid
systems. Removing the remains of polysaccharide
fluids is very important both for hydraulic fracturing
and drilling operations,
because the undecomposed
elements of polysaccharides
remaining in the reservoir
impair its reservoir properties.
We have learned to destroy
such organic matter, and the
reagents (enzymes) are used in
Russia. This is a very important
step forward, because before
our compositions there were
no domestic effective enzyme
destructors.

CTT: Are import-
substituting agents used in

L.M.: These are domestic
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reagents that were created }
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BK: PeareHTbI B KOMIIO3HITHAX IIPHMEHAOTCA
HMIIOpPTO3aMenarourue?

JI.M.: DTO OT€YECTBEHHBIE PEATECHTBL, KOTOPBIE
OBLIN CO3/IaHbL /15 IPYTUX, HE HE(PTENPOMBICIOBBIX,
nesel. Mbl UX 10paboTany, aJanTUPOBAIA U
ceryac akTUBHO HCIIOJIB3YCM B PA3INYIHDBIX
nporeccax HeTerazogoosr9u. Hanm KoMnosunun
OPEACTABIAIOT COOOM IMAASANINE CUCTEMBI [T
YAAJICHUSA PA3TUYIHBIX BUJOB OCAJKOB.

BK: Kakue nmepcreKTHBHEIE pa3paboOTKH
HAMEYAIOTCA HJIH yiKe BeayTca B HOIY
JIPOMBICTIOBAA XHMH I»>?

JI.M.: ¥ HaC B IPOEKTE pa3paboTKa COCTABOB JIJIs
yAAJIEHU OCAJKOB UJIN OTJIOXKEHNH, HAITPUMED, TAKUX
CJIOKHOYJJAJIIEMBIX, KAK CyJIb(aT 6apHs, KOTOPBIA
MPAKTUYECKH HEBO3MOXHO PACTBOPUTS. [IJ1s1 3TUX
1e1er OOBIYHO UCIIONb3yETCS MHOT'OTAITHASA
06pabOTKA HOOYEPETHO MIEIOUYHBIM U KUCJIOTHBIM
cocraBamu. Ho, IO HaleMy MHEHHUIO, /11 YA AJIEHUA
TAKUX OCAJIKOB 3HAYUTENBHO 3(P(PEKTUBHEE
NPUMEHATb KOMILJIEKCOHBI B PA3JIMYHBIX CUCTEMAX,

B PA3/IMYHBIX XKUAKOCTAX. TAKXKE y HAC €ECTh

O4YE€Hb MHTEPECHAS PA3PA00TKA: UCIIOIb30BAHNE
BA3KOYIIPYI'UX IIOBEPXHOCTHO-AKTUBHBIX BEIIECTB
(BYTIAB) piia nposegenus I'PIT. Eciy paHbIie Mbl
UCHOJIb30BAIH, JONTYCTUM, 10% ITAB 115151 TOrO, 4TOOBI
MOJIYYUTD BBICOKOBA3ZKHE CUCTEMBL, TO TENEPD 34 CYET
TOT'O, YTO MBI HAyYUJIUCh CIIUBATD BA3KOyIIpyrue [TAB,
TpebyeMBbIE€ KOHIIEHTPAIIUH B PA3bl YMEHBITHIIHC.
[ToaTomy ncnonp3oBanue BYITAB nig nposeneHus
I'PIT CTAaHOBUTCSI 9KOHOMUYECKU LIETIECOOOPA3HBIM.

BK: I'oppocrtsio IleHTpa ABIAETCS
J12a00PATOPHS IIO H3YUYEHHIO IIPONIIAHTOB.
Kakue HaIIpaBJI€HHA HCCIEJOBAHHH TAM
BeAYyTCA B HACTOALIEE BpeMA?

JI.M.: K coxxasieHHUI0, TPOU3OILIO OYE€HD
HENpUITHOE COObITHE. Hal 1abopaTopuert, rje
MPOBOANJIMCH UCCJIEJJOBAHMA ITPOIITAHTOB, B
arpesie CJIyYnICcsa NOXKap, IPU TYIIEHUHU KOTOPOTO
HAIIA JTAOOPATOPHA OKA3AJIACh 3AJIUTA, U TENIEPD
HAC HET ITIOMEIEHU I Pa6OTHL [IpaKTUYECKU
BCE OOOPYAOBAHUE YAAJIOCH CIACTH, IOTOMY YTO
HAIIU CTYAEHTBI, ACIIUPAHTBL, COTPYAHHUKHU YCIIETN
3BAKYHPOBATH UX B [IpyIye noMelenus Lienrpa.

A Ha cielyIOn Ui IEHB, B CYyOOOTY, BCE BBIILIU HA
JIMKBUJIAIUIO ITOCJIEACTBUH 9TOI'O YPEZBLIYANHOTO
IIPOUCHIECTBHUS.

BK: He1b34 HE BOCXHTHTBCA
CaMOOTBEPKEHHOCTBIO Banret komaHbI!
He COMHEBAIOCh, YTO PA0OTOCIIOCOOHOCTH
J1a00paTOPHHU OYy/IE€T BOCCTAHOBJICHA.

JI.M.: [la, Haly CTYAEHTHI U COTPYJAHUKHU CIIACHA
BCE, YTO MOYKHO OBIJIO CITACTH.

BK: B xakoM HaIIpaBJI€HHH, 10 Bamemy
MHEHHIO, OyIyT pa3BHBATHCA TexXHOaAoruu I'PII?

JI.M.: Y Hac BeIeTCSA MHOI'O paboT no reMaruxe I'PIT.
AKTYyaJbHOCTD UM IIPUJAET €UIE U TO, YTO IPEACTOUT
Pa3padaTeIBaTh 6AXKEHOBCKYIO CBUTY, dA4MMOBCKHE
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for other, non-oilfield, purposes. We have refined
them, adapted them and are now actively using them
in various processes of 0il and gas production. Our
compositions are gentle systems for removing various
types of sediments.

CTT: What promising developments are being
planned or are already underway at the SEC
“Commercial Chemistry”?

L.M.: We have in our project the development of
compositions for the removal of sediments or deposits,
for example, such hard-to-remove ones as barium
sulfate, which is almost impossible to dissolve. For
these purposes, multi-stage treatment is alternately
used with alkaline and acidic compounds. But, in our
opinion, it is much more efficient to use complexons
in various systems and in various liquids to remove
such precipitates. We also have a very interesting
development: the use of viscoelastic surfactants (VES)
for hydraulic fracturing. If earlier we used, say, 10%
surfactant in order to obtain highly viscous systems,
now due to the fact that we have learned how to stitch
viscoelastic surfactants, the required concentrations
have decreased several times. Therefore, the use of VES
for hydraulic fracturing becomes economically viable.

CTT: The center of the Center is the proppant
laboratory. What research areas are currently
being conducted there?

L.M.: Unfortunately, a very unpleasant event
occurred. Above the laboratory where the proppant
studies were conducted, in April, there was a fire,
during the suppression of which our laboratory was
flooded, and now we have no room to work. Almost
all the equipment was saved, because our students,
graduate students, staff managed to evacuate them
to other premises of the Center. And the next day,
on Saturday, everyone came out to eliminate the
consequences of this emergency.

CTT: You can not but admire the dedication
of your team! I have no doubt that the working
capacity of the laboratory will be restored.

L.M.: Yes, our students and staff saved everything
that could be saved.

CTT: In what direction, in

OuyeHb nHTepecHas
pa3paboTka:
NCNosib30BaHWe
BA3KOYMpPYrnx
NOBEPXHOCTHO-
aKTUBHbIX BELLECTB
(BYNAB) pns
nposegeHus MPr1.

Very interesting
development: the
use of viscoelastic
surfactants (VES) for
hydraulic fracturing.

your opinion, will hydraulic
fracturing technology
develop?

L.M.: We have a lot of work on
the topic of hydraulic fracturing,
The fact that they have to develop
the Bazhenov Formation, the
Achimov deposits — layers, which
are distinguished by the fact that
high-viscosity systems are not
required there, also make them
relevant. They need high rates of
injection of liquids. Gazprom Neft,
for example, suggests switching
to a pumping rate of 12—16 m?



OTJIOXKEHUS — TUIACTBI, KOTOPBIC OTAUYAIOTCS TEM,
4TO TAM HE TPEOYIOTCS BBICOKOBA3KUE CUCTEMBL.
TaM HY>KHBI BBICOKHE TEMIBI 3aKAYKH KU KOCTEI.
KommnaHnus «['a31poM HeEDTh», HATIpUMEP,
MpeIaraeT MEPEHTH HAa TEMII 3aKa4Ku 12—16 M® B
MHHYTY. DTO NOTPEOYET UCTIONBb30BAHUS IPYTOr'O
cocTasa ¢oTa I'PIT, UHBIX PEKMMOB PabOTHI,
HOBBIX [TAPAMETPOB KUJKOCTU. KOHIIEeHTpaiuu
IPOIMNIAHTA JOJKHBI OBITh COXPAHEHBI, HO BI3KOCTh
CTAHET HUKE, U CUCTEMBI 6yIyT UCIIOIb30BATbCS
apyrue. Bo dnorax I'PIT HY»KHO yBEIMYUTD
KOJIHUYECTBO HACOCHBIX YCTAHOBOK, OHH JJOJIXKHBI
OBbITh BBICOKOM MOIITHOCTH, YTOOBI O6ECIIEYNBATD
NO/Ia4y >KUJIKOCTHU C OOJIBIION CKOPOCTBIO.

A TOCKOJIBKY O2KHUIAIOTCS MACCUPOBAHHBIE PAOOTHI,
TO U CAMHUX (PJIOTOB JOJIPKHO OBITh MHOTO.

BK: ITo BCE€¥l BEpPOATHOCTH, I'PAXYT
TEXHOJIOTHYE€CKHE IIPOPHIBLIL. UYTO, 10 Bamemy
MHEHHIO, HY>KHO JIJISI TOT'O, YTOOBI OHH OBLITH
YCIEIIHbIMHA?

JI.M.: Hy>xHbI HOBBIE (p110THL ['PIT, HOBBIE
TEXHOJIOI'MH. PacCMaTpUBAIOTCA TEXHOJIOTUU
nposegenna I'PIT Ha CKUKEHHBIX I'd34X WU C
IIPUMEHEHUEM CKMKEHHOI'O I'd34, C UCIIOIb30BAHUEM
MOITYTHOI'O I'a3d. BC€ 3TO aKTya/IbHO UMEHHO JJIA
Oa’KEHOBCKOU CBUTBI, A4UMOBCKHUX U JIOMAHUKOBBIX
OTJIOKEHUI, pa3pabOTKa KOTOPHIX TOTPEOYET
WHHOBALUI U B KOHCTPYKLUAX (siorta ['PIT, u B
TEXHOJIOTUAX JKUJKOCTEM.

BK: IIpH KAKHX 3KOHOMHYECKHX YCIOBHAX
TaKHe HHHOBAIIHH OyXyT BOCTPEGOBAHBI?
JI.M.: OHU OYAYT ONPABJAHHBI TOJIBKO B CJIy4d€e
MNPEJOCTABIEHNA COOTBETCTBYIOIIUX JIBI'OT
Ha pa3paboTKy NIOJOOHBIX MECTOPOXKIAECHUI. B
MPOTHUBHOM CJIy4ae pa3paboTKa 6y1eT HEBO3MOXKHA.
XopomIo, YTO B MIPABUTENBCTBE 3TO IIOHUMAIOT.

BK: MHOT0 BOIIpOCOB OCTaBHJIA HCTOPHU A
C 3arpA3HEHHOMN XJIOPOPTAaHHYECKHMH
coepuHEeHUAMHU He(PTHIO B He(TenpoBoae
JIpy:kx6a». Kak BbI cunTaeTe, MOKHO JTU OBLITO
IIPEJOTBPATHTH NONAJAHHE XJIOPOPTAHUKH HA
HII3, mpoBeasa CBOEBPEMEHHBIHF AHATNU3 CHIPHA?

JI.M.: OTO 6bIIM TOUYEYHBIE BIUBAHUSA, KOTOPLIE
HEBO3MOKHO OTCJIEAUTD CYIIECTBYIONIUM METOJOM
AHAJIM34, IOCKOJIBKY CIUIOITHON aHAJIN3 HE
NpPOU3BOAUTCA. OTIE/IbHAA ITAYKA HE(MPTH HE ITOMajIa
nop aHanu3 u gouwia 1o HIT3 B benapycu.

BK: A HACKOJIBKO HH(POPMATHBHBIM ObIBACT
aHann3 HedTH B TpyGOIpOBOIE?

JI.M.: DTO OY€Hb BA)KHAs [IPOOIEMA, KOTOPOH
MBI TOXE 3aHUMAeMCsl. CyIIECTBYIONAsI
XpomaTorpaduieckast METO/IMKA OLICHKH
XJIOPOPTAaHUYECKUX COCIMHEHUI B HE(DTH HE
coBepIieHHa. [IJ1s1 KOPPEKTHOT'O UCITOJIb30BAHUS
3TOr'0 METOJIA HYKHO UMETD OT/CIBHYIO
UJECHTU(MUKAUIO B 6a3€ JAHHBIX HA KAXK/J0€
XJIOPOPTaHUYECKOE COEMHEHHUE, KOTOPOE MOXKET
HAaXOAUTHCS B HepTH. U ceifaac CTOUT BOIIPOC O TOM,

Bo ¢notax 'PI1 HyxHO
yBeNN4YUTb KONNYECTBO
HACOCHbIX YCTAHOBOK, OHU
LOJIXKHbI ObITb BbICOKOM
MOLLHOCTM, YTOObI
obecneynBaTh nogavy
XNAKoCTU ¢ GonbLuown
CKOPOCTbIO. A MOCKOSbKY
OXUAaTCA MacCUpOBaHHbIE
paboTbl, TO M caMux noToB
LOJIXXHO ObITb MHOTO.

In hydraulic fracturing fleets

it is necessary to increase the
number of pumping units;
they must be of high power in
order to provide high-velocity
fluid. And since massive

work is expected, the fleets
themselves should be plenty.

per minute. This will
require the use of a
different composition of
the hydraulic fracturing
fleet, other modes of
operation, and new
fluid parameters.
Concentrations of
proppant should be
maintained, but viscosity
will be lower, and others
will be used. In hydraulic
fracturing fleets it is
necessary to increase
the number of pumping
units; they must be of
high power in order to
provide high-velocity
fluid. And since massive
work is expected, the
fleets themselves should
be plenty.

CTT: In all likelihood, technological
breakthroughs are coming. What do you think
is necessary for them to be successful?

L.M.: We need new hydraulic fracturing fleets,
new technologies. The technologies for conducting
hydraulic fracturing on liquefied gases or using
liquefied gas using associated gas are considered. All

this is relevant specifically for the Bazhenov Formation,
Achimov and Domanik sediments, the development of

which will require innovation in the structures of the
hydraulic fracturing fleet and in fluid technology.

CTT: Under what economic conditions will
such innovations be in demand?

L.M.: They will be justified only in the case
of the provision of appropriate incentives for
the development of such deposits. Otherwise,
development will be impossible. It is good that the
Government understands this.

CTT: A lot of questions were left by the story
of oil contaminated with organochlorine
compounds in the Druzhba pipeline. Do you

<

think it was possible to prevent organochlorine
from entering the refinery by conducting timely
analysis of raw materials?

L.M.: It was a point infusion, which cannot be traced
by the existing method of analysis, since a continuous
analysis is not performed. A separate pack of oil did
not fall under the analysis and reached the refinery in
Belarus.

CTT: How informative is oil analysisin a
pipeline?

L.M.: This is a very important issue that we also
deal with. The existing chromatographic method for
assessing organochlorine compounds in petroleum is
not perfect. To correctly use this method, you need to
have a separate identification in the database for each
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PaccmaTpuBatoTcs
TEXHONOINM
nposegeHwus Pl Ha
OKMXKEHHbIX rasax
WM C NPUMEHEHMNEM
COKMXKEHHOIO rasa,

C NICNOMNb30BaHNEM
MonyTHOro rasa.

4TOOBI Pa3pabaThIBATh APYTOH METO/, HAIIPHUMED,

C MCHIOJIb30BAHUEM PEHTTEHOMIYOPECIIEHTHOI'O
AHAJIN33, KOTOPBIH JA€T BO3MOXKHOCTB OIIPEAEIATD
XJIOP U3 TI060r0 XJIOPOPTAHUUECKOTO COEAUHEHUSL.

organochlorine compound
that may be in oil. And now the
question is whether to develop
another method, for example,
using X-ray fluorescence
analysis, which makes it
possible to determine chlorine
from any organochlorine
compound.

BK: To eCTh B IPUHITHIIE IIOI0O0HBIE
3arpA3HEHUA PEATIBHO OTCIAETHUTH?

JI.M.: OTC1eguTb O4€HD CIIOKHO, HY>KHO
COOMIONATD TPEOGOBAHUS K UCIOIB3YEMBIM B
OTPACIU PEATECHTAM. A BOT OIIPEJIC/IUTD BECh
XJIOP, COIEPKAITUUICS B XJTTOPOPTAHUUECKUX
COEUHEHUAX, PACTBOPEHHBIX B HE(PTH, PEATIBHO.
Ceryac Mbl KaK pa3 HaJl 3TUM PA6OTAEM COBMECTHO
CO CTPYKTYPAMH, KOTOPBIE 3aHUMAIOTCI AaHAJIU3OM.
BO3MOXHO, 3TO O6y/IET COBMECTHAS PA3PAOOTKA
COBEPIIEHHO HOBOM METOIUKU.
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The technologies for
conducting hydraulic
fracturing on liquefied
gases or using liquefied
gas using associated gas
are considered.

CTT: That is, in principle,
such pollution can actually
be traced?

L.M.: It is very difficult to
track, you need to comply
with the requirements
for reagents used in the
industry. But to determine all the chlorine contained
in organochlorine compounds dissolved in oil is
real. Now we are working on this together with the
structures that are engaged in the analysis. Perhaps
this will be a joint development of a completely new
methodology.

BK: BrI aBisaeTecs ipodeccopom kadeapsi
TEXHOJIOIHH XHMHYECCKHX BCIIIECCTB A1
He(TAHOM U ra30BO NPOMBIILJICHHOCTH.
MarvucTpaHThI M aCIIMpPaHThI Banei
Kadeaprl AKTUBHO 32aHUMAIOTCA HAYYHBIMH
HCCIIETOBAHUAMH, O YEM CBHIETEIbCTBYET, B
YACTHOCTH, Iporpamma VI Me:xJyHapOgJHOH

(XIV BcepOCCHHCKON) HAYUYHO-IIPAKTHIECKOM
xoHpepenuuu <HedTenpoMpICIOBAA XHUMHU >,
HAa KOTOPOH pAJ HBIHEHNTHHUX BOCIITHTAHHHUKOB
KadeaprI BRICTYIIAIH C COAEPKATEIHHBIMH,
O4Y€HBb B3POCJABIMH JOKJIAJAMH,
OCBENIAIOIIHMH KOHKPETHBIE IPOOJIEMBI.
Kaxk 6061 BbI OXapaKTepH30BATH HbIHEUIHIOIO
MOJIOLYIO CMEHY?

JI.M.: Y HaC 3aMeyvaTebHas MOJIO/IEKD!
Kondepennuio «<HeTEnpOMBICIOBAS XUMU >
MBI IIPOBO/IMM B IIEPBYIO OUYEPEb A1 MOJIOJBIX
YYEHBIX, IOTOMY YTO TAK OHU IIOJy4YaIOT OIIBIT, KOI/Id
CIIELIAJIMCTBI U3 OTPACIH HAIIPSIMYIO BOIIPOCHI
33/1A10T, HA KOTOPBIE OHU JJOJI>KHBI YMETH OTBEYATh.
DTO OYEHB BAXKHO JUJISI UX POCTA, IJI5I TOTO, YTOOBI
OHH COCTOSIZIUCH KaK PO eccroHabl. OTpagHO,
4TO BO3OOHOBUJIMCH IPOU3BO/ICTBEHHBIE IIPAKTUKU
B KOMITAHUSX, YTO HAIIU CTYJCHTBHI BBIE3KAIOT HA
npegnpusaTus. Cefuac uX NPUIVIAMIAIOT HAd IPAKTUKY
«PYCBBETTIETPO», «CypryTtHedreras», JTIVKOWUI» u
JPYyTI'i€ KOMITAHUU.

BK: I mpuCMATPHUBAIOT IJI5 CEOS Ty ININX.

JI.M.: [Ia, MOT'yT CMaHUTb. HO MBI HUKOI'O HE
yAEPKUBAEM. B 3TOM rofly y MEH [IBE BBIITYCKHHUIIbI-
MAaruCTPAHTKU. MBI ObJIM YBEPEHBI, YTO OHU OUYT
B ACIIUPAHTYPY, U BAPYT OJJHA IEBOYKA TOBOPUT, YTO
€€ IIPUIJIAIAIOT HA IPEATIPUATHE. ] CKa3aia en,
4TO 3TO JOJIKHO OBITH €€ pemenue. Ecau 3axo4deT
YYUTBHCA JAJIBIIIE, CMOXKET ITIOCTYIIUTD B 3A049HYIO
ACIIUPAHTYPY.

BK: BOT TaK M1 CO3JA€TCA KOMAaH/IA,
dopmupyerca HaygHas IKoaa. Ycrnexos Bam

M BamuMm coparHHKam!

Bena Geceny I'anmHa Bybika,
«Bpemst koaTroouHra. Bpems I'PI>
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CTT: You are a professor in the department
of chemical technology for the oil and gas
industry. Graduate and postgraduate students
of your department are actively engaged in
scientific research, as evidenced, in particular,
by the program of the VI International (XIV
All-Russian) scientific-practical conference
“QOilfield Chemistry”, at which a number of
current pupils of the department delivered
informative, very adult reports highlighting
specific problems . How would you characterize
the current young shift?

L.M.: We have wonderful youth! We hold the
conference “Oilfield Chemistry?, first of all, for young
scientists, because in this way they get experience
when experts from the industry ask questions
directly, which they should be able to answer. It is very
important for their growth, so that they take place as
professionals. It is gratifying that production practices
in companies have resumed, that our students are
going to enterprises. Now they are invited to practice
"RUSVIETPETRO", "Surgutneftegaz", "LUKOIL" and
other companies.

CTIT: And look out for the best.

L.M.: Yes, they can. But we do not hold anyone.
This year I have two graduate graduate students. We
were sure that they would go to graduate school,
and suddenly one girl said that she was invited to the
company. I told her that this must be her decision.

If she wants to study further, she can enroll in
correspondence graduate school.

CTT: This is how a team is created, a scientific
school is being formed. Successes to you and

your colleagues!

Interviewer — Halina Bulyka, Coiled Tubing Times
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Pa3paboTtka
MeCTOPOXAEHUN
rOpU30OHTaNIbHbIMM
CKBa)XMHaMM C _
npoBepeHuem MCIPN &

H.B. IIapmuH, I'TaBHBIH HHKEHED,
000 HK JdOrpanedTenpom»

Pa3paboTka MECTOPOXKACHUN TOPU3OHTAIBHBIMUA
CKBA>KUHAMU C [IPOBEAECHHUEM MHOI'OCTAAUMHOIO
ruipopaspeisa racta (MCIPIT) nocTeneHHoO
IEPEXONUT U3 PA3PAJA CJIOKHBIX B CTAHAAPTHBIE
meToabl. OJHAKO CEPbE3HBIE OI'DAHUYEHUA I
PAa3BUTHUA 9TOI'O METOAA BOZHUKJIN [IPH BBEICHHUU
CAHKIIMOHHBIX OI'paHUYEeHUI. Poccurickue
HEJPONONIB30BATENN CTOJIKHYJIUCH C TPOOIEMON
OTCYTCTBUSA HA PbIHKE OT€YECTBEHHOI'O
060PYJOBAHUSA 3AKAHYNBAHUSA CKBAXKHH /IS
nposezgenrs MCIPIL ITepBbIMU 3Ty 33144y PEIINIA
OJIHU U3 JIUJICPOB OTCYECTBEHHON HEPTAHON
MIPOMBIIIEHHOCTU KOMITAHUSA
3A0 «CIT «MeKaMunedtb> 1 I[TAO JTYKOW .
3A0 «CIT «MeKaMuHedTh», 061a1a10111e€
cob6¢ctBeHHBIMUA (prioTamu ['PIT, THKT n
MPOU3BOACTBEHHBIMUA MOITHOCTAMM Ha 6a3€
3aBoga «P-dakrop», HOMYy4UsIO 3aJaHUE HA
Pa3pabOTKy MNOJIHOI'O KOMIUIEKTA CKBAXXUHHOT'O
U CEPBUCHOTO O60OPYJOBAHMSA IS IPOBEACHUA
MCTPII ¢ ynpasisieMbIMU MHOI'OPAa30BbIMU
MHOPTAMH, OTKPBIBAEMBIMH /3AKPBIBAEMBIMH
ycranoBkoit THKT ¢ nosepxaocTh. TTAO <JTYKOWJT>
BJIMLIE CBOET'O JOYEPHET'O NIPEAIIPUATHA

OO0 «PUTOK» peaoCTaBUIO CKBAXXUHBI [T COOO¥ KOHCTPYKIIHIO, ITIO3BOJISIONIYIO IIPOBECTU
OTPabOTKU TEXHUYECKUX PEIIEHUIT U IPOBEACHUSA MHOT'OCTA/IMIHYIO CTUMYJIALIMIO TOPU3OHTAJIBHOI'O
ONBITHO-TIPOMBIIJIEHHBIX PA6OT MO UCIIBITAHUIO Y4Y4ACTKA.
ob6opynoBanusd. Cnenuaauctsel OO0 «PUTOK> B pesynbrare COBMECTHOU paboThl 1eToM 2019 ropa
MPUHSIN HETTOCPEJICTBEHHOE YYACTHE B Ha MECTOPOXJeHNM UM. B.H. BuHOIrpasiosa Briepsbie
WCIIPABJIEHUHU BBIABJIEHHDBIX B XOJIE IIEPBBIX B Poccuu mpoBe/ieHBI yCIEMTHbBIE PA0OTHI 11O
UCHBITAHUHA KOHCTPYKTOPCKUX U TEXHOJIOTUYECKUX nposezaeHuio 16-cragusinoro I'PI1 ¢ mprMeHEHHEM
HETOCTATKOB PA3pa00TAHHOIO O60PYAOBAHMA 1 YIPABIAEMBIX MY(]T, HOJIHOCTBIO IPOU3BEJEHHBIX
JIOBEJIEHU €T0 IO CEPUNHOTO IIPOU3BOACTBA. Ha Teppuropuu Poccurickorn denepanuuy, B

ITiract AC3 Ha MECTOPOXKAECHUH UM. BUHOrpasoBa HukHeBapTOBCKe, HA 3aBojIE «P-PakTop». B cocTas
OTHOCHUTCA K OOBEKTAM C TPYJHOU3BJIEKAEMBIMHA KOMIIOHOBKM BXOJAT: ITAKEP ITOJBECKH XBOCTOBHKA,
3amacamMu He(PTU. JJaHHBIN IIJIACT TPEOYET AKTUBUPYEMBIA IT'MJIPABINYECKUM ITOCAZOYHBIM
HECTAHJAPTHOT'O MOAXO0/1a K BLIOOPY CUCTEMBI HHCTPYMEHTOM, 3AKOJIOHHBIE THJJPOMEXAHUYECKHE
Pa3paboTKU U METOA CTUMYJIALNU I1acTa AC3. IIAKEPBL, MHOI'OPa30Bble My 1ol I'PI1, aKTUBALIMOHHAS
1o pe3ynpraTaM NPOBEAEHHBIX UCCJIEJOBAHNI My(@Ta 1 COTYTCTBYIOIUE IEMEHTBI KOHCTPYKLIWH,
IreOJIOI'MYEeCKMX U I'MIPOJUHAMUYECKUX MOJEJIEH 4 TAKOKE I'UJIPABJIMYECKHUI MHCTPYMEHT (KJIIOY) /115
NPUHATO PEMIEHUE, YTO OIITUMAJIBHAA KOHCTPYKIIUA OTKpPbITUsA/3aKpeITUA My(pPT MCI'PIT, yripaBiseMblid
CKBaKMHBI — 3TO TOPU3OHTAIbHAA CKBAXKUHA C ycra"oskoii 'HKT nuameTpom 2”7 (50,8 Mm).
JUIMHOM 'OPHU30HTAJIBHOIO y4acTKa o1 1100 1o Hcnionbzosanue 'HKT nipu nnposegenun MCI'PIT
1600 M, a cucTEMa 3aKAHYHUBAHUS IIPCACTABIISICT CTaJI0 BO3MOXKHBIM O1arofjapsi BHEAPEHHUIO
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KPECTOBUHBEI € NpoTekTopoM 11 'HKT (ip-BO
«P-DaxkTop»). IIpoTekTop CaykuT 414 3amuTsl THKT
OT 3po3uu nponnantTom npu MCI'PIL

Hanuuune THKT Ha KyCTOBOI IJIOIIAJIKE
IO3BOJIAECT HEMEJICHHO IIPOBECTHU IIPOMBIBKY B
CJIy4a€ IMIOJIYYEHU A IIPEXKIAECBPEMEHHOI'O «CTOIA> U
OCTABJIEHUS [IPOIIIAHTA B CKBAKHHE.

IIpuMeHEHUE OECITAPOBOI TEXHOIOTUU
UMEET PsiJl CYLIECTBEHHDBIX IIPEUMYIIECTB, 4
MMEHHO: BO3MOXHOCTD IIPOBEAECHM A IOBTOPHOI'O
TUJIPOPaA3pPbIBA — peppaka, pABHOIIPOXOJHOMU
BHYTPEHHUM JUAMETP XBOCTOBUKA U T. /1.

HH>KeHePDL U CIIELUAJINCTBI KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOT'O 610pO «P-DaKTOP» NPOBEIN
KOJIOCCAJIBHYIO Pab0Ty MO pa3padOTKE ONTUMAJIBHONU
KOHCTPYKLIUHY BCEX AJIEMEHTOB OCHACTKH CUCTEMBI
3aKaHYMBAHUA. PAGOTHI IO YJIYYIIEHUIO 3JIEMEHTOB
3aKaHYMBAHUSA IIPOBOAATCA IIOCTOAHHO.

OO0 «PUTOHK» OCYMIECTBIIANO IPUEMKY U
NPOBEJIEHNE 3aBOICKNUX UCIBITAHWUI C UMUTAITHEN

CKBaKMHHBIX YCJIOBUI KA2KJOT'O SJIEMEHTA
KOHCTPYKIIMH, U TOJIBKO ITOCJIE 3TOTO OOOPYAOBAHUE
OBLIO JOMYIIEHO IO CKBAKMHHBIX UCITBITAHUM.
O60pPYNOBAHUE TPOXOAWIIO UCIIBITAHUSA B YCJIOBUAX
pa6ounx masineHu 10 600 aT™ U TEMIIEPATYPE 10
150 rpaaycos.

B TedeHue ByX MECALIEB BBEJICHBI B OKCILTYATALIHIO
6 CKBaXWH C IpoBezicHueM 16-30HHBIX MCI'PI],
MOJIHOCTBIO O6OPYZOBAHHBIX OTEYECTBEHHBIM
060pynOBaHUEM. [IepBbIE CKBA)KMHHBIE UCTIBITAHUA
MPU3HAHBI YCIIEITHBIM .

PUTOK n MeKaMu UMEIOT JONTOCPOYHBIH
MaPTHEPCKUI KOHTPAKT IO JAJIbHENIIEN TOPAOOTKE
U PA3BUTHIO TEXHOIOTUU nposeaennus MCI'PIT ¢
NPUMEHEHHUEM YIIPABIAEMBIX MY(MT U MACIITAOHOMY
BHE/JIPEHUIO PA3PAOOTAHHON TEXHOJNIOTUN. ©

IIoke1aeM MM JAJIbHEHITUX BBICOKHX IIPOU3BOICTBEHHBIX
PE3yNAbTATOB H JATbHEHIIHX YCIIEXOB B PA3BHTHH HOBBIX
TE€XHOJOTum!!!
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«KOWJITEK»: HALWLA LEJIb -
MAKCUMAIJIbHO NPOAJINTD
NMPOU3BOACTBEHHYIO XXU3Hb
KOJITOBMHIOBOIro ObOPY1OBAHUA

Bpems
KOJITIOOHHIA»:
Biragumup
BukrTroposHud,
IIO3HAKOMBTE
quTaTeseHn ¢ Bamein
KOMIIAHHEH.

Korma ona 6112
o6pa3oBaHa?

Baragumup
CrpyHuH: KOMIIaHuA
«KOWJITEK» BbIILIA HA pRIHOK B Mae 2018 roja.
MOKHO CKa3aTh, YTO MBI OYE€Hb MOJIO/IBI B PAMKAX
OM3HECA, HO YCIIENHO PA3BUBAEMCS B HECKOJIBKUX
HanpasjieHuax. Leab Hamel KOMIIAHUU —
MAaKCHMaJIbHO IPOJJIUTh TPOU3BOJICTBEHHYIO JKU3Hb
ob6opynosanus koMmiuiekca FTHKT, CHU3UTh 3aTpaThl
U IIPOCTOM OOOPYIOBAHHUSA 3AKA3YUKA 10 IPUINHE
MOJIOMKH WJIN OXKUJAHUS 3AIT9ACTEL.

BK: Kakue BHbI CEpPBHCA OKA3BIBAET
xkomnaHusia? Kakue BUABI 000pyIOBAHUA
00Cay:KHuBaeT?

B.C.: Y KOMIIaHNH IBE BETBU CEPBUCA:
PETTTAMEHTUPOBAHHOE CEPBUCHOE OOCTYKMBAHUE
I'HKT n nepsbIii B Poccuy OHIaiH-Mara3suH
3aIT49aCTEH AJI51 HUX.

OCHOBHa4 321444, CTOALLAS [IEPE] KOMIIAHUEH,

— 3TO ONEPATHUBHO 32 4ICKBATHBIE JICHBI'U
NPEJOCTABUTD 3AKA3YNKY KAUECTBEHHBIE 3AITYACTH.

Bropas — oka3arb cepBHC 110 BbI3OBY,
PETrTTaMEHTUPOBAHHOE OOCITY)KUBAHHE
060PYIOBAHUA BO BPEMS BCETO IIUKJIA IKCILTyATALIAH,
ABAPHHBIN PEMOHT, KAIIUTAbHBIN PEMOHT.

Ba’XHBIM ITyHKTOM ABJIAETCA ITYCKOHAIAIKA
HOBOT'O Y OBIBHIETO B yIIOTPEOIEHUN OO0PYIOBAHM L.
TaKO¥ CEPBUC MBI TOTOBBI ITPEAOCTABUTD HA BCEU
Tepputopuu PO 1 CHI.

Taxoke MBI IOMOI'd€EM 3aKA34YMKAM ITIOJOOPATH
ONTUMAJILHOE O60PYJOBAHUE C MAKCUMAJIbHBIM
CHH)KEHHEM 34TPAT HAa OOC/TY>KMBAHHE B Oy1yILIEM.

Kcrary, o1ieHKa 000pYLOBAHMS C IIPOOGETOM — 3TO
OJITHO W3 HAIIPABJIEHUI Ha1ero 6u3Heca. Mel ieaem
1y60KOE TECTUPOBAHNE OOOPYIOBAHUS U TAEM
PEAIBHYIO OLIEHKY COCTOAHUSA TEXHUKH JJO IIOKYIIKH,
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Ha sonpocuot wcyprana «Bpems konmioournza. Bpemsa I'PI1> omeeuaem B.B. CmpyHnun,
2enepanvrvlil oupexmop komnanuu <KOUITEK>.

YTO SHAYHUTC/IBHO CHHKACT PUCKHU 3dKA39YHKA.

BK: KakHe KOHKYpPEHTHBIE IIPEHMYLIEeCTBA

y komnanuu <KOUITEK»?

B.C.: KpaTKo UX NEPEYNUCIIIO:

1. Mbl uMeeM npsamblie 10CTaBKU u3 CIIA, EBpornbl,
Kuras 1o »KeJIaHUIO 3aKA34YHKA.

2. HajaxeHo IpOn3BOACTBO 3AIIACHBIX YACTEH.

3. BcanpopyKuusa IpOXOAUT IIPOBEPKY OTAEIA
TeXHU4YeCKOro KOHTposd (OTK) nepesy oTripaBKOI
33aKA34YUKY.

4. OCHOBHBIM KOHKYPEHTHBIM IIPEUMYIIECTBOM
Hallle KOMIIAHUU ABJIAETCSA CKOPOCTD
BBIIIOJIHEHU S 3AKA34.

BK: Kak OpraHmu30BaH IIPOLECC OT IIPHHATHSA
3aBKH IO CIAYH FTOTOBOM PA0OTHI 3AKA3UHKY?

B.C.: IIporecchl OT 3aKa3a O IIOCTABKU IIPOAYKIIUU
WJIN YCIIYT IIOJTHOCTBIO ABTOMATU3NPOBAHBL.

Bce nporiecchl 6pUIH TPOSYMAHBI IO MEJIOYEH U
PCaMM30BAHEBI B IIPOI'PAMME KOMITAHN M.

OdopmiieHne 3aKa3a OHJIANH 3aHUMAET HE 60JIce
IIATU MUHYT. B HaI1eM OHIaiH-Mara3uHe cerndac
6omnee 8000 TOBAPOB, U HOMEHKJIATYPA OYAET PACTH.

Ecnu 1eficTBOBaTh CTAPbIM U IIPOBEPEHHBIM
METOJOM IO €-mail, TO BpeMs NPpUHATHA 3AKa32
COCTABHT HE 60JIEe MUWHYTBHI, 4 JA/IbIIC HAYNHACTCA
Haia pabora.

CpOK IpeIOCTABIEHNA KOMMEPYECKNX
NPEIOKEHUH — OT 5 MUHYT 10 24 9aCOB, BCE 3aBUCUT
OT TUIIA 32KA34 U €TO OObEMA.

BK: Kak opraHHM30BaH PEMOHT O0OPYAOBAHUSI
IT'HKT #, B YaCTHOCTH, MOOHU/IBHBIN PEMOHT
TAKOI'0 O00OPYIOBAHHUA?

B.C.: ITocse noCTyIIEHN A 3aKa3a U IPEAOIIATDI
HAIll CIIELUATUCT BBLIETACT OJIMIKANIIUM PEHCOM B
JIIOOYIO TOUKY cTpanbl mim CHI ITo mpu6sITrn HA
MECTO €TI0 BCTPEYAET 3aKA3YHK U B 3ABUCUMOCTH
OT MECTOIIOJIOKEHUA O6OPYJOBAHUSA OTBO3UT K
ycTaHOBKe. [Tocie 0CMOTpPa yCTAHOBKU ITPOBOJUTCA
MOOHJIBHBIA PEMOHT OOOPYAOBAHUSA U COCTABIIAECTCA
OTYET /I 3AKA3YMKA B GYMa’KHOM U 3JIEKTPOHHOM
BHUJIE.

JaHHOE HAlpaBJICHUE 3aHUMAET He 6oiiee 2%
HAIIErO OU3HECA, MPAKTUYECKH BO BCEX CEPBUCHBIX



KOMITAHUSIX €CTh MEXAHUYECKUE CIIY>KOBL CKAXKY TAK,
TEXHUKY PEMOHTHPYIOT KOMITAHUH CAMOCTOSITEJIBHO.

BK: CKOJIBKO BPEMEHH B CPEJHEM YXOJHUT HA
peMoHT ycTaHOBKYU T'HKT? Ha KanmuTaIbHBIN
pPEeMOHT?

B.C.: Bce 3aBHUCHT OT THIIA IPOOGJIEM, OT 3
110 120 gacoB. BnusAioT MECTO PEMOHTA, CJIOKHOCTb,
YCJIOBHUS OKPYZKAIOLIEH CPEIBL

KanuTajpHbI PEMOHT YCTAHOBKH MOXKET
cocTaBisiTh 160—240 9acoB B 3aBUCUMOCTH OT
TCKYIICI'O COCTOAHUA YCTAHOBKH U HAJTNYH A
HEOOXOANMBIX KOMIIIEKTYIOMUX.

BK: Kakue y3JIbI M aIperarsl 00OpyJOBaHHU A
THKT Haun6oJiee 4aCTo TPeOyIOT PEMOHTA
3aMeEHBbI?

B.C.: B Poccuu 310 MHKEKTOPDI M T'npaBianKa. Kak
HU CTPAHHO, HO TEXHUYECKOE 00cykuBanue (TO)
JTAHHOT'O OOOPYAOBAHUA NPAKTUYECKU HUKTO HE
JIEJIAET CBOEBPEMEHHO.

BK: IIpuBeguTE IIPHUMEPHI CIOKHBIX H/HITH
YHHKAJIbHBIX PEMOHTOB, KOTOPbI€ KOMIIAHHH
«KOMJITEK> yZ1a/10Ch YCIIEIITHO BBINMOJTHUTD.

B.C.: Kak roBOPUTCs, BCKPBITHE OKAXKET. KaK bl

® [POM3BOOAWTENBHOCTbL
ot 350 go 6 000 + 10 H.M3/y

PABOMEE OABJIEHME go 70 MMa

TEMIMEPATYPA OKPYAIOLLEW CPELbI
BO BPEMA PABOTbI -50°...+50°C

TEMIMEPATYPA A30TA Ha sbixoge go +150°C

BO3MOHHA YACTUYHAA WU NOJTHAA i
ABTOMATU3AUWA NPOLIECCOB r

E]

— o Y rF

@ +7 (800) 250 07 79 2 OP_INFO@PSKOVTEHGAZ.RU @ WWW.PSKOVTEHGAZ.RU

DPEMOHT YHHUKAJICH, TAK KAK YPOBEHBb OOCTYKHUBAHUS
OGOPYIOBAHUS U COCTOSTHUE TEXHUKU B KOMITAHUSIX
pa3HbIE.
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BK: Kakue coBeTsl Bol ObI 1a1u
moas3oBareaam THKT aisa Toro, 9roost
00OpPYAOBAHUE CIYKHJIO JOJBIIE H PEeKe
TpeGOBaIO peMOHTA?

B.C.: BropkeT Ha O6CTYKMBAHUE, <YMHBIE 3aKYIIKI»,
perymnsapueie TO.

BK: KakoBslI Il1aHbI KOMIIaHHH «<KOWJITEK>
Ha onzkanmee oyaymee? Kakve HOBbIe
IIPEAJIOKEHHA OHA TOTOBUTCA IIPEACTABUTD
3aKaz4yuKam?

B.C.: He MOr'y CKa3aTb BCE, HO IIPUOTKPOIO Yy Th-
4yTb ABEPD. Ceryac paboTaeM OFHOBPEMEHHO HA/L
TPEMsI IPOEKTAMU, KOTOPBIE B OYAYIIIEM ITIOMOT'YT
cepBucHBIM KoMaHuAM 'HKT adpexTruBHO
KOHKYPUPOBATb B CBOEH OoTpaciu. Korga Hamu
PEIOKEHUA Oy YT TOTOBBI, TO BBI, YUUTATENIN
JKypHaa «BpeMs konTio6uHra. Bpemsa I'PIT», y3naere
06 3TOM NEPBLIMH.

Besna 6eceny MapuHa KyJTHKOBCKas,
«Bpem:a koiaToouHra. Bpems I'PIl

PA3PABOTKA Nog
TEXHMYECKME TPEBOBAHWMA

COBCTBEHHOE NPOM3BOACTBO &

OBYYEHME NEPCOHANA U
BBO[ B 3KCIN/IYATALUUIO

FAPAHTUMHOE W NOCTITAPAHTUMHOE
OBCNYHUBAHUE

2|
'.='|:—‘_. .




[TPAKTHUKA

F'HKT B YkpauHe:

KYPC HA YCJIOXKHEHUE PABOT

Coiled Tubing in Ukraine:
FOCUS ON COMPLICACY

OF OPERATIONS

3aUHTEPECOBAHHOCTD B KOJITIOOMHTOBOY
TEXHOJIOTHHU U €€ JOKa3aHHAA 3(PPEKTUBHOCTD
IIPUBEJIN K TOMY, YTO BCEr'o 324 rog — ¢ 2017-ro no
2018-11 — KOJIMYECTBO KOJITIOOUHI'OBBIX (PJIOTOB
B YKpauHe IPAKTUYECKU YIBOUIOCH — C 13 10 25.
CepBHCHBIE KOMIIAHUH 3HAYUTEJIBHO PACIIUPUIN
nuana3oH npuMeHeHus: THKT. TToMuMo onepaiiuii no
OCBOEHMIO CKBAXKUH, KOJITIOOUHT CT4JI HE3AMEHUM U
MPU BBITTOJTHEHUH TEXHOJIOTUUYECKH O0JIEE CIOKHBIX
paboT. B TO e BpeMs Ha CEPBUCHOM PBIHKE YKPAHHBI
€IIIE CYIIECTBYET Ae(PUIIUT KOITIOOMHIOBBIX (DJIOTOB.

Haunbonee pacipoCTPaHEHHBIE PAOOTHI, KOTOPbIE
BBITTOJTHSIOT HA CKBA’KMHAX ¢ moMoInbio 'HKT, — aT1o
PabOTBI IO OYUCTKE 32005 CKBAKUHBL [To/TyunB
JIOCTATOYHBII OIBIT B BBIIIOJTHEHNUH JJAHHOTO
BH/]A pAOOT, CEPBUCHBIE KOMITAHUY YOEJUINCH B
(PYHKIIMOHAIBHON M 3KCILIYATAITMOHHOM TMOKOCTH
KOJTIOOMHTOB U MEPEIINA K IPAKTUYECKOMY
OCBOEHHIO TAKUX PAOOT, KaK (PPE3EPOBAHUE,
YCTAaHOBKA BOJOU3OJIALIMOHHBIX MOCTOB,
TUAPONECKOCTPYHHAA TEPPOPALTULL

B OO0 «bT®-KOJITIOBWHI» cneayonyum marom
B npuMeHeHnr 'HKT Ha3bIBAIOT BBIIOJTHEHUE
reo(pU3NYIECKUX PA0OT C ITIOMOIIIBIO THOKOU TPYOBI CO
BCTPOEHHBIM I'eO(PU3NYECKHUM KA6EIEM B CKBAXKUHAX
CO CJIOKHBIMU NTPOMUIAMH. B ITapKe KOMIIAaHUH
ceryac 1B€ KOJITIOOMHIOBBIX YCTAHOBKU. OLICHUBAS
NEPCIEKTUBBI TEXHOJIIOTUH, AUPEKTOP «BTP-K»
Banepuii JOBXXOK OTMEUAET, YTO KOJITIOOMHIOBAS
TEXHOJIOI'MA NTPAKTUYECKH HE3AMEHNMA B YCIIOBUAX
CYLIECTBYIOIIETO CTAPOro (POH/IA CKBAKUH, KOTOPBIE
TPEOYIOT HENTPEPBIBHOT'O BBITIOJIHEHUA PA3HOI'O POJA
PadoT A1 YBEJIHNYEHUS JOOBIYU YITIEBOJLOPOIOB.

K uanciry Hanbosee BOCTPEOOBAHHBIX OIEPALTAH
¢ THKT B OOO «PeruoH» OTHOCSIT: OCBOCHHE
CKBA’KUHBI 430TOM, KUCJIOTHBIE OOPAOOTKHU I1JIACTOB,
B TOM YMCJIE B TA30BOU CPEZIE MO JABJICHUEM,
Pa36ypKy M YCTAHOBKY LIEMEHTHBIX MOCTOB,
JIOBHJIBbHBIE Oniepanui. [1o cjioBaM AUpPEKTOPA
komnanuu Ilerpa Karepunuyka, B HacToAmee
BPEMSI OCBOEHUE CKBA’KUH B OOJIBIINHCTBE CJIY4AEB
BBIIIOJIHSETCS 430TOM, 4 HE C TIOMOIIBIO KOMIIPECCOPA,
KaK 6blJIO paHeE, IIO3TOMY KOJIMYECTBO OIIEPALIMH 11O
OCBOEHHIO OYZIET yBeMNUNBATHCA. [1ETPp KaTepuHuyk
TAKKE OTMEYACT, UTO «OOJIBIIMHCTBO CKBAKUH B
VKpanHe YK€ UMEIOT CBOIO UCTOPHUIO SKCILIYATALIH
U XAPAKTEPU3YIOTCS HU3KUM ILJIACTOBBIM JIABJICHHEM,
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The engagement with coiled tubing technology and
its proven efficiency led to the fact that in just a year —
from 2017 to 2018 — the number of coiled tubing fleets
in Ukraine almost doubled — from 13 to 25. Service
companies significantly expanded the range of CT
application. Besides well development operations,
coiled tubing is indispensable when performing
technologically more complex work. At the same time,
Ukraine’s service market still experiences a shortage of
coiled tubing fleets.

The most common jobs using CT is borehole bottom
cleaning. Having gained sufficient experience in
this type of work, service companies realized the
functional and operational flexibility of coiled tubing
and proceeded to the practical development of such
works as cutting, installation of waterproof bridges,
hydrosand-blast perforation of borehole.

Bcero 3arog—c 2017-ro no 2018-m —
KOJNINYeCTBO KONTIOOUHIoBbIX (hrioToB
B YKpaunHe npakTuyeckn yaBomnnoch.

In just a year — from 2017 to 2018 -
the number of coiled tubing fleets
in Ukraine almost doubled.

For the BTF-K company, the next step in the
application of the CT is geophysical work using a coiled
tubing with an integrated geophysical cable in wells
with complex profiles. The company’s fleet accounts
for two coiled tubing units. Assessing the prospects
of technology, BTF-K CEO Valery Dovzhok notes
that coiled tubing technology is almost indispensable
under the existing old stock of wells that require
continuous performance of various kinds of work to
increase hydrocarbon production.

The most common operations using coiled tubing
in the Region company include: the development of
the well with nitrogen, acid treatments of formations,
including in a gaseous environment under pressure,
plugging and installation of cement bridges, fishing
operations. According to CEO of the company Petr
Katerinchuk, well development now, in most cases, is
carried out with nitrogen, and not with the help of a
compressor, as it was before, therefore the number of



Hanbonee pacnpocTpaHeHHble
pPaboTbl, KOTOPbIE BLINOHAOT
Ha CKBaXXMHax C MOMOLLbIO
'HKT, — 3To paboTbl Mo o4nCTKE

32008 CKBaXXUHbI.

MO3TOMY IEPCIIEKTUBHO
BBITIOJIHSTD 3TU PA0OTHI 6€3
[IyIeHus», [10 ero MHEHHUIO,
KOMIIAHUH YK€ IIPHUIILINA K
NOHUMAHHIO, YTO KUCJIOTHBIE
06pabOTKHU B ra30BOU Cpejie
(6€3 TTymeHns CKBAKUHBL) —
3TO ONTUMAJIBHOE PENIEHNE U JJAHHOE HAIPABICHUE
npuMeHenus FTHKT 6yeT pa3BUBATHCS U JAJIBIIIE.

B pacnopsizxkennun OOO «<TAKPOM YKPANHA»
CENMYaC YETHIPE KOATIOOUHIOBBIX (pr10Ta. OCHOBHBIE
PabOTEL, KOTOPBIE KOMITAHUS BBITIOIHSET, —
MPOMBIBKA IMIPONIIAHTHBIX IPOOOK, OUUIIEHHE CTBOJIA
CKBaKMHBI, OYUIIIEHUE U OCYIIEHUE CKBAKUHBI.
Cpeny HOBBIX HAIIPABICHUN IPUMEHEHU A
T'HKT — BeIIOIHEHHE MHOTOCTaguItHOro I'PIT
nocaeayomen ppe3epoBKO MPOOOK. B kommmanun
TAKXKE CYUTAIOT TY TEXHOJIOTHIO MEPCHEKTUBHOM.

B TO k€ BpeMs O6paIaioT BHUMAaHUE Ha
P CJIOKHOCTEN, C KOTOPBIMU IIPUXOJUTCS
CTAJIKUBATHCS CEPBUCHBIM KOMITAHUAM B YKPaWHE.
[Ipexze BCETO, ITO OTCYTCTBUE MOIBE3AHBIX Ty TEU
K OO'bEKTAM IIPOBEJICHUS PAOOT. Kak ciencrsue, 1o
IPUBOJUT K IIPOCTOAM M JJOPOTOCTOAIIEMY PEMOHTY
TEXHUKH.

Bropas npo6iema, ¢ KOTOPOI CTAIKHUBAETCA

cleaning.

HEIOCPE/ICTBEHHO 32Ka34HK, — 3TO TPYJHOCTH }

The most common jobs
using CT is borehole bottom

development operations will grow.
Petr Katerinchuk also notes that “Most
of the wells in Ukraine already have
their own history of operation and
are characterized by low reservoir
pressure, therefore, it is promising to
perform these jobs without killing”.

In his opinion, companies already realize that acid
treatments in a gaseous environment (without killing
the well) are the optimal solution and this direction of
coiled tubing will continue to evolve.

TAKROM UKRAINE LLC now has four coiled
tubing fleets. The main operation of the company
performs is the cleaning of proppant plugs, cleaning
the wellbore, cleaning and drying the well. Among the
new directions of the CT application is a multistage
hydraulic fracturing followed by cutting of plugs. The
company also believes this technology to be promising.

At the same time, they draw attention to a number
of challenges that service companies in Ukraine have
to face. First of all, it comes to the lack of access roads
to the facilities. As a result, this leads to downtime and
costly equipment repair.

The second problem that the customer faces
directly is the difficulty of negotiating permits and
compensation with farmers. As a result, it affected the
work of the service company and leads to delays.
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COIVIACOBAHUSA PA3PEIICHUN
1 KOMIIEHCAIU C
depmepamu. Kak
CJIEICTBUE, ITO OTPAKAECTCA
Ha paboTe CEPBUCHOU
KOMIAHUH U IPUBOAUT K
33/IEP’KKAM BBIIIOJTHEHUS
paborT.

W TpeThs IpobIeMa,
pelIeHnEe KOTOPOU B
KOMIIAHUH YK€ HAIIH,

HO B [I€JIOM HAa CEPBUCHOM
PBIHKE OHA €IIIE AKTYaJIbHA
— 3TO CBOEBPEMEHHBIE
MOCTAaBKHU a30Ta. [To cyioBam
aupekropa OO0 «TAKPOM
YKPAMHA» Muxawnna
YCTIHHWKA, KOMITAHUM,
KOTOPBIE ONIEPATUBHO
MOCTABJIAIOT A30T, HE

TaK MHOI'O, KDOME TOTO,
HEOOXOIUMBI IOCTATOYHO
OOBIITHE EMKOCTH, TTIE

€r'o MO’KHO CBOEBPEMEHHO
HAKAIUIUBATb.

Co6CTBEHHBIN (POH/T
KOJTIOOMHTOBBIX
yCTaHOBOK I[TAO «YKpHa(dTa» HACUUTHIBAET ABA
(10Ta — HA 32a11aTHOM ¥ BOCTOYHOI JIOKALTHSAX
KOMIIAHHH. B 4nCII0 onepanui, KOTOpPbIE CENYAC
BBITIOTHSIOTCS ¢ Tomomibio THKT, BxoauT
OCBO€EHME CKBAXMH n1ocsie I'PIT, nposeneHne
KHUCJIOTHBIX OOpabOTOK, TMKBUAa st ACITIO B
HKT ¢ KOJITIOOGMHIOM ITPH ITOMOIIN BUHTOBBIX
3260MHBIX JBUT'ATEICH MAJIOTO TUAMETPA.

Ha 5TOM B KOMITAHHMH HE OCTAHABINBAIOTCH.
1o c1oBaM JIUPEKTOPA OPraHU3AIIUNA
TEXHOJIOI'MYECKUX CepBUCOB ITAO «YKkpaHadTa»
Cepres Ky3y0a, B janpHenmeMm ¢ npumeHenneMm 'HKT
IJIAHUPYETCA BBIIIOTHEHYE TMIPOIIECKOCTPYUHOMN
nepdopanmnu, reoPrusnIecKux paboT U yCTAaHOBKU
LIEMEHTHBIX MOCTOB.

B pacnopsizxeHnu AO «YKprazgo0blda» UMEETCs
JIEBATDH KOJITIOOMHIOBBIX YCTAHOBOK. OCHOBHBIE
PabOoTEI, KOTOPBIE BBIITOJIHAIOTCA C UX ITIOMOIIIBIO, —
MPOMBIBKA IIECYAHBIX U COJIEBBIX ITPOOOK,

OCBOEHME, (Ppe3epoBaHME. B ruranax — mposezieHue
T'UJPOIECKOCTPYHUHOM NEPPHOPALUH.

TF'oBopst 0 mepcnexTuBax, Iropb MOXHUM, AUPEKTOP
«YI'B-CEPBHC», OTMEUYAET, YTO CYILIECTBYIOIIHE
MOJIOKUTEIBHBIE PE3YIBTATHI, HAPAOOTKU U
CTATUCTHKA IIPUPOCTA JOOBIYU O1arofapst
3TOU TEXHOJIOTUH IO3BOJIAIOT TOBOPUTDH O TOM,

YTO KOJIMYECTBO BBITIOJIHAEMBIX pabOT 6y/1eT
HapamuBaTbCa. Uropb MOXHUH COIVIAIACTCA C TEM,
YTO KOJITIOOMHI'OBAS TEXHOJIOTUA B 11€JI0OM B YKpanHE
Ceryac OYEHb BOCTPEOOBAHA.

OCBauBaTh HOBBIE HAIIPABJICHHU S IPUMEHEHU S
KOJITIOOMHT'A COOBHUPAIOTCS U B KOMITAaHUU BK
«OPU3OHTHI». B 4aCTHOCTH, pEYb UJIET OO YCTAHOBKE
IIEMEHTHBIX MOCTOB U 3a6YPUBAHHUU OOKOBBIX
CTBOJIOB.
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KOJIMYECTBO @JIOTOB
I'HKT B YKPAMHE 2017-2018

Cpenu HOBbIX HanpaBfieHU NPUMeHeHUs!
MHKT - BbinonHeHWe MHoroctagumHoro NP ¢
nocneayollen ppesepoBkon NPoOoK.

Among the new directions of the CT application
is a multistage hydraulic fracturing followed by
cutting of plugs.

And the third problem, the solution of which has
already been found in the company, but it is still
relevant in the service market — timely nitrogen
supplies. According to CEO of TAKROM UKRAINE LLC
Mikhail Ustyannik, there are not so many companies
that promptly supply nitrogen, moreover, large tanks
are required to accumulate it in a timely manner.

Own fleet of coiled tubing units of Ukrnafta PJSC
has 2 fleets in the Western and Eastern locations of the
company. The number of operations being currently
performed with the help of coiled tubing includes the
development of wells after hydraulic fracturing, acid
treatments, removal of asphalt, resin, and paraffin
deposits using small diameter screw downhole motors.

The company moves beyond. According to the
director of the organization of technological services
of Ukranafta PJSC Sergey Kuzub, in the future the
company expects with the use of coiled tubing to
perform hydrosand-blast perforation, geophysical jobs
and the installation of cement bridges.

Ukrgazvydobuvannya JSC owns nine coiled tubing
units. The main jobs that are performed with their
help: washing sand and salt plugs, development,
cutting. The company expects to perform hydrosand-
blast perforation.



B nanbHenwem c npMeHeHneM
MHKT nnaHupyeTcs BbINONHeHMe
rMMAPONECKOCTPYNHOM rnepdgopaunu,
reousnyecknx paboT 1 ycTaHOBKM
LlEMEHTHbIX MOCTOB.

«Cepsurc Oy, ToYepHAsL
KOMMAHUS NPEANPUATUSA
«[IpON3BOJCTBEHHOE
06'beJUHECHUE
«benopycHeThb,
IKCILTyaTUPYET B
VkpauHe a8a paora
T'HKT. B OCHOBHOM
OHU NNPUMEHSIOTCS JJIs
MPOMBIBKU CKBA>KHH
OT NPOMIAHTA ITOCJIE
nposeaenus I'PIT,
MOCTOCBOEHUS CKBAXKUH,
HOPMAJIU3ALUU 3200€B
CKBaKMH U MHTEHCU(PUKAUH. B rmanax —
BBIIIOJTHEHUE NEPPOPALUH, JIOBUIIBHBIE PAOOTHI,
orpeszanue HKT 73 MM 1 89 MM M YCTAHOBKA
IIEMEHTHBIX MOCTOB, BBIIIOJTHEHHE paboT ¢ B3]
(BUHTOBOM 3260IHBINA IBUTATED).

ITo muenuIo Cepres KpaB4eHKO, AUPEKTOPA
000 «Cepsuc Oy, B HACTOAIINUI MOMEHT B
Vkpause aepunut ycTaHoBOK T'HKT 1151 cTabuiibHOM
PabOoTHI IO CKBAXKUHAM COCTABJIAET IPUMEPHO
BOCEMB €JUHHUII. B CiIy4dae yIOBIETBOPEHUA
CYIIECTBYIOIIETO CITPOCA YACTh YCTAHOBOK OYAYT
MOCTOSHHO 32€CTBOBAHBI HA CTAHAAPTHBIX
paboTax (IIPOMBIBKA, HOPMAJIN3ALUA, OCBOCHUE),
YACTb — HA CJIOKHBIX TEXHOJIOIMYECKUX ONEPALTUAX
(YCTaHOBKA IEMEHTHBIX MOCTOB, EpOpanus,
JIOBUJIBHBIE PAO6OTHL).

B pacniopsxennmn OO0 «lnomb6epske CepBruces
VKpauHa» CENYAC YETBIPE KOATIOOMHI'OBBIX (DIOTA.
ITo mHeHUIO Bnapumupa Pabouero, Country
Manager for Ukraine, 80% oneparuii, KoTopble
BBITNIOJTHAIOTCA HA KOJITIOOMHTE, JOCTATOYHO
MPOCTBIE, TO ONEPALTUN IPOMBIBKH ITOCJIE
BBINIOJTHEHU A TPONNAHTHIX I'PIT. OfHAKO CIIEKTD
PadoT, Iie MOXKET UCIIOIb30BATHCS KOINTIOOUHT,
JOCTATOYHO OOIIHMPHBI.
Hanpumep, KOnTIOOUHT

In the future the company expects with
the use of coiled tubing to perform
hydrosand-blast perforation, geophysical
jobs and the installation

of cement bridges.

Regarding the prospects,
Ihor Mohnny, UGV-
SERVICE notes that the
existing positive results, best
practices and statistics of
production growth thanks
to this technology suggest
that the number of work
performed will be increased.
Igor Mokhniy agrees that the
coiled tubing technology is
now very much in demand as
awhole for Ukraine.

Drilling company
Horizonty also intends to develop new directions in
the field of coiled tubing. In particular, it comes to the
installation of cement bridges and sidetracking.

"Service Oil", a subsidiary of the Production
Association "Belorusneft" operates in Ukraine two
fleets of CT. They are mainly used for flushing wells
from proppant following hydraulic fracturing, post-
development of wells, normalizing downhole and
intensifying. The plans include perforation, phishing,
73 mm and 89 mm tubing cutting and installation of
cement bridges, dealing with SDM (screw downhole
motor).

According to Sergey Kravchenko, Service Oil LLC
CEO, currently in Ukraine the shortage of the CT
fleets is approximately eight units. In case of meeting
the existing demand, part of the installations will be
constantly involved in standard operations (flushing,
normalization, development), some of them — in
complex technological operations (installation of
cement bridges, perforation, phishing).

Schlumberger Services Ukraine LLC now owns four
coiled tubing fleets. According to Vladimir Rabochiy,
Country Manager for Ukraine, 80% of operations that
are performed on coiled tubing are quite simple, these
are washing operations
after proppant hydraulic

PRACTICE

TIO3BOJISIET B PEAJIBHOM
BPEMEHU OTCIICKUBATH
BBIIIOJIHEHHE OIIEPAITUNA
JUTSL UX TTIOCTIEAYIOMIEH
KOPPEKTHUPOBKHU, U 3TO
TOKE JOTIOJTHUTEIbHAS
CJIOKHOCTb, HO TTIOKA

06 3TOM B YKpanHe
TOBOPUTH paHO. Bragumup
Pabouwnii TakKe

OTMEYACT TEH/ICHITHIO

K YCJIOXKHEHHUIO paboT,
BBITIOJIHSIEMBIX C TOMOIIIBIO
THKT. ITo ero cioBam,
Oyayiiee KOJTIOOHUHTa

BynyLiee konTiobuHra B YkpanHe —3a
paclumpeHnem gmanasoHa npuMmeHeHus
KONTIOOMHIOBbIX TEXHONOMMI ANS
BbINOMHEHMS Onepauni, TpedyoLmx

Oonee CNOXHbIX MHXEHEPHDbIX pELUEHMVI.

The future of coiled tubing in Ukraine
belongs to the expanding the range of
application of coiled tubing technologies
to perform operations that require more
complex engineering solutions.

fracturing. However, the
range of jobs where coiled
tubing can be used is quite
extensive. Coiled tubing, for
instance, allows for real-time
tracking of operations for
their subsequent adjustment,
and this is also an additional
complexity, but for now it is
too early to talk about this
in Ukraine. He also notes a
tendency to complicate jobs
performed with CT.
According to him, the
future of coiled tubing

B YKpaHHE — 32 PACUTMPECHUEM JUANIA30HA
MIPUMEHEHU S KOITIOGMHTOBBIX TEXHOJIOTUE 15T
BBIIIOJTHEHUSI OTIIEpalIiH, TPebyIomux 60ee
CJIOKHBIX MH)KEHEPHBIX PEIICHUI.

IIo MaTepHaIAM €>KEMECIIHOIO AHATHTHIECKOI'O OTYETA
«Hed 1 & I'a3 Ykpaunsr, Ne4 (47),2019

in Ukraine belongs to the expanding the range of
application of coiled tubing technologies to perform
operations that require more complex engineering
solutions.

Based on the monthly statistical survey “Oil & Gas of
Ukraine”, Ne 4 (47), 2019
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VIcnonb3oBaHMe CKMXKEHHOMo YrneBogopOaHOro
rasa B Ka4yecCtBe OCHOBbI Xuakoctu [Pl npw
pa3paboTke TPYOHOWM3BIEKAEMbIX 3aMaCoB

Using Liquefied Hydrocarbon Gas as a Basis
of Hydraulic Emergency Radiation During
Developing Hardly Emissible Reserves

A.B. HEHBKO, B.A. IIBITAHKOB, JI.A. MATAJTIOBA, K.B. CTPHKHEB, PTY HedTH 1 raza (HUY) umenu U.M. I'yOkuHA

A.NENKO, V. TSYGANKOV, L. MAGADOVA, K. STRIZHNEYV, National University of Oil and Gas "Gubkin University"

OMBIT ITOCJIEHETO JIECATHIIETUS TIOKA3BIBAET, YTO
OCHOBHOM IPUPOCT 3a11aCOB POCCHM TPOUCXOUT
34 CUET JJOPA3BEAKHU 3PEJIbIX MECTOPOXKJICHUH, 4
TAKKEC BOBJICUCHUS B paspa60T}<y HCTPAAUITHOHHBIX
U TpyAHOU3BIEKaeMBIX (TpH3) 3amacos.

DTy TEHJIEHIIUIO (PUKCUPYIOT BCE KPYITHBIE
HedTerazoBple KOMIAHUU Poccuu.

ITo nogcyeTaMm MUHUCTEPCTBA SHEPTICTUKU
Poccurickon ®enepanuuy, 4O/ AEUCTBYIOMNX
MECTOPOXKJICHUH TPAAUITUMOHHON HEMTH 10 2035
roza OyAeT CHUKATBCA, HO IPEKHUNA YPOBEHD
JIOOBIYM INIAHUPYETCS COXPAHUTD 34 CYET POCTA
IIO6I)ILII/I Ha HOBBIX MCCTOPOXJCHUAX HA CYIJ_IC nu
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The experience of the last decade shows that the
main increase in reserves in Russia is due to the
additional exploration of mature fields, as well as
involvement in the development of non-traditional
and hard-to-recover reserves. This trend is recorded
by all large oil and gas companies in Russia.

According to estimates by the Ministry of Energy
of the Russian Federation, the share of existing
traditional oil fields will decline until 2035, but
the previous level of production is planned to be
maintained due to the growth of production at new
fields on land and shelf, as well as the development of
hard-to-recover reserves production (Fig. 1) [1].

LLenbd / Shelf

.16

TPW3 / Hard-to-recover reserves

e 0,9
HoBble MecTopoxpeHust / New deposits

e /

[encrayioLwme MectopoxaeHns / Active deposits

2030 2035

Pucynox 1 - Cmpyxmypa 000siuu negpmu 6 Poccuu 0o 2035 zooa
Figure 1 — The structure of oil production in Russia until 2035
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mesbge, a Takke pa3suTusd 106srun TpU3 (puc. 1) [1].

B HacTodmEee BpeMS HE CYLIECTBYET
YHHUBEPCAJIBHOI'O NOJAXO0A K Pa3paboTKe
02>KEHOBCKOM CBUTBI U AHAJIOTUYHBIM €11 OO'bEKTAM
B Poccuiickon denepanyii, OTHOCAIIUMCS K
HeTpaguIUOHHBIM TpU3. 17151 3(pPEKTUBHOM
Pa3pabOTKU TAKUX MECTOPOXKJEHUI HEOOXON MBI
MIPOPBIBHBIE TEXHOJOI'UH, KOTOPBIE CMOTYT
MEPEBECTHU JJAHHBIE 3AM1ACHI B KATETOPHIO
PEHTAOENBHBIX U TEXHOJIOTUUECKHU U3BIEKAEMBIX.
OJIHOM U3 TAKUX TEXHOJIOT'UH SIBISIETCS
MOAU(PUILIMPOBAHHBINA CIIOCOO I'UIPABINYECKOTO
paspeiBa miacta (T'PIT). MoguduKkams 3aKJI049aeTCs
B MCIIOJIb30BAHUHU CKUKEHHOTO YITIEBOJJOPOJTHOTIO
raza (CYT) B KaueCTBE OCHOBBI JIJII OCHOBHOTO
paboyvero areHTa — JKUJIKOCTH Pa3pbIBa/
necKoHocuTe . JKUIKOCTb Pa3phIBa HA OCHOBE
CVYT npeacTasiseT CO60I CMECh TPOITaHa U OyTaHA
B KUJJKOM COCTOSHHUH. Tako¥ pabOYUuii areHT
CYLIECTBEHHO OTIMYAETCSA OT AJIBTEPHATUBHBIX —
BOJIHBIX, COAEPKAMUX HEOPTAHUUECKYIO I'A30BYIO
dasy, na ocnose CO,, N, 1 MX CMeCH.

Texnonorus I'PIT ¢ npumenenuem CYT
anpo6buposana B CHIA u Kanaje. Ha HacTosamuit
MOMEHT IIPOBEICHO 60ee 1500 onepariuii Ha
MECTOPOXK/JECHUAX CO CJIAHIIEBBIMU (DOPMALIUAMU CO
CpEJHUM TOHHAKEM PA6OT — 25 TOHH/OO6PAO6OTKA
[2,3].

3amyCcK JAHHOI TEXHOJIOTUH 32 PyOEXKOM
OBLI IPOJUKTOBAH 3/IPABBIM CMBICJIOM, 4 TAKXKE

AKOJIOTHYCCKHUMH TpC6OB3HI/IHMI/I 1 OT'PAHUYCHUAMM.

1o TaHHBIM 32PYyOEKHOU CTATUCTUKU, /1151
06pPaAbOTKHU CIAHLEBBIX (POpMALUIL TPEOYETCA B
cpeaneM 800—1300 > BOAbI HA 1 CKBAKUHY [2].
Tak>ke IPpU UCIIOIb30BAHUHN BOAHBIX KUJKOCTEN
BBICOK PUCK HAPYIIEHUS LIETOCTHOCTU CKBA>KHUHBI
B IIPOLIECCE OCBOEHUS. B GOIBIINHCTBE CIIyYACB
niocsie I'PIT i1s OCBOEHU S CKBAXKUH, BCKPBIBAIOIINX
CIaHUEBbIC (DOPMALTUU, TPUXOIUTCS CHUKATD
JIaBJICHUE CKBAKHUHBI /IO aTMOCdepHOoro. Eciy,
THOMMMO [IEPEYUCTIEHHOT O, IPUHSATH BO BHUMAHHE,
YTO OCTATOYHAS IPOBOAUMOCTD TPEIUHBI ITOCTIC
I'PI1 c CVT coctasisieT 6onee 90%, a ¢ BOGHOI
JKUJKOCTBIO HE IpeBbIAET U 40%, TO CTAHOBUTCSA
OYEBU/IEH MTOMYYAEMBIA 3(PPEKT OT IPUMEHEHUSA
TAKOU AJILTEPHATHUBHOM TEXHOJIOTUH [2].

B nesiom o6macth npuMeHeHus TexHonoruu I'PI1 ¢
CVT Ha 06bekTax ¢ TpU3, a TaKKE MECTOPOKICHUIX
C OCJIO’KHEHHBIMH YCJIOBUSIMU IOOBIYU MOXKET OBITh
IPEACTABICHA CIEAYIOIMNMU OOBEKTAMU:

* [J1ACTHI 6AKEHOBCKOM, IOMAHUKOBOU, Xa/[YyMCKOH

U A6aJTAKCKOM CBUT;

* HU3KOIIPOHUIIAEMBIE I'A30BbIC U HE(PTIAHBIC
KOJIJIEKTOPBI,

IJIACTHI C BOJOYYBCTBUTEIBHBIMU ITIOPOJAMU
(HanpuMep, TYPOHCKUE OTIOXKEHUS, OTIIOKEHHUS
HoBonopToBCKOIro M/p, MecCossxcKoro M/p,
4EePKAOOKCKON CBUTHI U JIP.);

Currently, there is no universal approach to the
development of the Bazhenov formation and similar
objects in the Russian Federation related to non-
traditional hard-to-recover reserves. For efficient
development of such deposits, breakthrough
technologies are needed that can translate these
reserves into the category of profitable and
technologically recoverable. One of these technologies
is a modified method of hydraulic fracturing (HF). The
modification consists in the use of liquefied petroleum
gas (LPG) as the basis for the main working agent, the
fracturing fluid / sand carrier. LPG-based fracturing
fluid is a mixture of propane and butane in the liquid
state. Such a working agent is significantly different
from the alternative — aqueous, containing inorganic
gas phase, based on CO,, N, and their mixtures.

The technology of hydraulic fracturing using LPG
has been tested in the USA and Canada. To date, more
than 1,500 operations have been carried out in fields
with shale formations with an average tonnage of
work — 25 tons/treatment [2, 3].

The launch of this technology abroad was
dictated by common sense, as well as environmental
requirements and restrictions. According to foreign
statistics, processing of shale formations requires
an average of 800—-1300 m? of water per 1 well [2].
Also, when using aqueous fluids, there is a high
risk of disturbing the integrity of the well during
development. In most cases, after hydraulic fracturing,
wells must be reduced to atmospheric pressure in
order to develop wells that open up shale formations.
If, in addition to the above, it is taken into account that
the residual conductivity of a crack after hydraulic
fracturing with LPG is more than 90% and does not
exceed 40% with an aqueous fluid, then the resulting
effect from the use of such an alternative technology
becomes obvious [2].In general, the field of application
of hydraulic fracturing technology with LPG at
sites with LPG, as well as fields with complicated
production conditions can be represented by the
following objects:

e layers of Bazhenov, Domanik, Khadum and Abalak
formations;

* low-permeability gas and oil reservoirs;

* layers with water-sensitive rocks (for example,
Turonian sediments, sediments of Novoportovskoe
m / r, Messoyakhsky m / r, Cherkabozhskaya suite,
etc));

 productive formations with an existing risk of a
breakthrough in the upper/ underlying water / gas
interlayers;

 productive reservoirs with low uncompensated
rEServoir pressure;

* weakly consolidated reservoirs that are sensitive to
pressure drop in the well-reservoir system during
development and production.

According to different calculation methods, the
relative flow rate of the well on which the hydraulic
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* IIPOAYKTUBHBIC IIJIACTDI C CYLIECTBYIOIINUM
PHCKOM IIPOPBIBA B BbIIIE-/HUKEIEKAIUE
BOJAHBIE/T'A30BbIE IIPOCIION;

* IPOAYKTHUBHBIE KOJIJIEKTOPBI C HU3KHUM
HECKOMIIEHCUPOBAHHBIM I1JIACTOBBLIM JIABJICHUEM,;

* CJI26OKOHCOMUAUPOBAHHBIE KOJIIIEKTOPHI,
4YBCTBUTEJIbHBIC K [IEPEIIAY AABJICHUA B CUCTEME
«CKBAKMHA — IUIACT» IPU PA3PA0OTKE U JJOOBIYE.
ITo pa3HBIM PACYETHBIM METOSUKAM

OTHOCUTEJIBHBIN AEOUT IO CKBAKMHE, HA

KOTOPOY 6bLJI TPOBEJEH THIPOPA3PhIB IIJIACTA

10 TEXHOJIOTMHU CO CKHKEHHBIM I'd30M,

YBEJIMYMBACTCA B 1,2—2 pa3a 10 CPABHEHUIO CO

CTAHAAPTHBIM BOAHBIM I'MPOPA3PBIBOM ILIIACTA.

[To 1mTepaTypHBIM JAHHBIM, 3TOT [IOKA34TEJIb

MEHAETCA B IUAITA30HE OT 1,3 10 3 pa3 (1A

CJIAHIIEBBIX (POPMAITUIT) M MOXKET OBITD BBIIIIE JIIS

CpeaHe- ¥ BBICOKOIIPOHHILIAEMBIX KOJLJIEKTOPOB.
Ecnu paccmarpusars TexHo10oruio I'PIT ¢

CVT B Ka4eCcTBE UHCTPYMEHTA JJI CO30AHNA

HMCKYCCTBEHHOI'O KOJUIEKTOPA (stimulated reservoir

volume — SRV), HannpuMep, IIPU UCIIOJIb30BAHUH

TEXHOJIOTHH B IJIACTAX O2°KEHOBCKOM CBUTHI,

3HadeHue SRV Bo3pacTraeT (MUMHUMYM Ha 25%

JUIA crydas raHapHoi Tpemunst IPIT, a aisa

BETBALIUXCA TPEIIUH JAHHBINA II0KA3aTEIb MOXET

OBITB €111 OOMBIIE) TTO CPABHEHUIO C TEXHOJIOIUAMH,

33JIEUCTBYIOMUMHU TPAJULTUOHHBIE TUITBI

JKUJIKOCTEM HAa BOJHOM OCHOBE. B COOTBETCTBUU C

JIUTEPATYPHBIMU JAHHBIMY, IOKA3aTeb SRV nmeer

CTAOUJIBHYIO KOPPEJISAIUIO € noKazaresniem KMH.

VYBEINYEHNE NCKYCCTBEHHOI'O KOJJIEKTOPA HA 25%

MpuBOANUT K yBenmdeHnto KWH B 1,6 pasa [4].
ITOCKONBKY B POCCHUICKOI HE(PTErA30BOU

OTPACIN 3HAYUTEJIbHBIE HAJIEK/IbI BO3JIATAIOTCA

H4 34I1aChI O2KEHOBCKOI CBUTHI [5], TO €€

Pa3padoTKa NPEACTABISACTCS OHOM U3 Hauboiee

NEPCIEKTUBHBIX 33/1a4 CETOJHAIIHETO JHS.
OTHOIIEHNE IPUBEAEHHBIX 34TPAT HA

CTPOUTENBCTBO OJTHOM K HAKOIIJIEHHOU JOObIUE

Ha ckBaxuHy (UDC — Ultimate Drilling Cost)

ABJIAETCS OJJHUM U3 KJIIOYEBBIX IIOKA3aTEJIEH

adpexTuBHOCTU pa3paborTku. Ha npumepe

Oa’KEHOBCKOW CBUTHI IPUMEHEHUE TEXHOJIOTUN

I'PIT ¢ CYT nossBonsaeT cHUu3nuTb UDC 3TaTOHHOM

CKBA’KUHBI C TOPU30HTAIBHBIM CTBOJIOM PABHBIM,

1500 meTpam u 30 cTagusIMU MHOI'OCTAJUHHOI'O

I'PITHa 3,3 TBIC. py0./TOHH HEPTH (JaHHBINA 9P PEKT

OCHOB4H H4 YBEJIMYEHN N HAKOIJICHHOI JOOBIYY Ha

CKBaXMUHY Ha 60% MPU CPABHEHUU C AHAJIOTUYHO¥

CKBAKUHOM, Ha KOTOPOM IIPUMEHAJICH

CTAHAAPTHBIN 15 T0J06HON popmanmu I'PIT).
IIpu cpaBHEHMM CTOUMOCTEN TPAAUIIMOHHOI'O

I'PIT na BogHOM ocHOBe U I'PIT ¢ npruMeneHreM

CVT BBISIBJICHO, YTO CTOMMOCTD OJ{HOM OIIEPALIUHU C

IIPUMEHEHUEM CKUKEHHOI'O YIVIEBOLOPOJHOI'O I'a3a

BBIIIEC HA 45%. ©
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fracturing was carried out according to the
technology with liquefied gas, increases by

1.2-2 times in comparison with the standard
hydraulic fracturing. According to the literature, this
indicator varies in the range from 1.3 to 3 times

(for shale formations) and may be higher for medium
and high permeable reservoirs.

If we consider the technology of hydraulic
fracturing with LPG as a tool for creating an
artificial reservoir (stimulated reservoir volume —
SRV), for example, when using the technology
in the Bazhenov formation formations, the SRV
value increases (at least 25% for the case of a planar
fracture, the indicator may be even more) compared
to technologies involving traditional types of water-
based liquids. In accordance with the literature data,
the SRV indicator has a stable correlation with the oil
recovery index. The increase in the artificial collector
by 25% leads to an increase in oil recovery index
1.6 times [4].

Since in the Russian oil and gas industry significant
hopes are pinned on the reserves of the Bazhenov
formation [5], its development seems to be one of the
most promising tasks of today.

The ratio of the reduced cost of building one
to the cumulative production per well (UDC —
Ultimate Drilling Cost) is one of the key indicators
of development efficiency. Using the example of the
Bazhenov formation, the use of hydraulic fracturing
technology with LPG makes it possible to reduce the
UDC of a reference well with a horizontal wellbore
equal to 1500 meters and 30 stages of a multistage
hydraulic fracturing by 3.3 thousand rubles/ton oil
(this effect is based on an increase in cumulative
production per well by 60% when compared with a
similar well, which used a standard formation for a
similar formation of hydraulic fracturing).

When comparing the cost of traditional water-
based hydraulic fracturing and hydraulic fracturing
using LPG, it was found that the cost of a single
operation using liquefied petroleum gas is 45%
higher.
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HEPTE
T-PAHC
cerPBUC

PA3FPAEOTKA W NPOWM3BOAOCTBOD
XHMWYECKKWX PEATERTOB

000 «HedTeTpaHCcCcepBUC» ABNSETCS
POCCUMNCKMM Pa3pabdoTHKOM M MPOM3BOAMTENEM
XUMWYECKUX peareHToB A8 UHTeHCUpUKaLmn
L00bI4M HedTW. NS peann3aumm B
NPOMbILLNEHHOM MacluTabe NPOBOAMMbIX
MUIOTHbBIX MPOEKTOB MO KUCIIOTHO-MPOMMaHTHOMY
'Pr1, roe paboyas XmaKoCTb pa3pbiBa NnacTa
FOTOBMTCS Ha OCHOBE CONAHOW KMUCOTBI,

000 «HedrteTpaHccepBMC» Npegnaraert
PacCMOTPETb allbTeEPHATMBY MMMOPTHOMY
3arenvBaTento KUCNOoTbl B BUE TEXHOOMMN
KNCIIOTHO-3MYbCMOHHOW CUCTEMbI Ha OCHOBE
sMynbratopa «RQ-737» (HerTpanbHas 3MynbCUs
00OpaTHOro TMNa C perynmpyemMon BA3KOCTbIO).

MpoLecc NpUroToBneHNs pabdoyen
>KMAKOCTN Ha OCHOBE 3MYNIbCYIOHHOW CUCTEMBI
NPOUCXOAMUT aHANOTrM4HBIM 0OPa3oM, Kak 1 B
cnyyae knaccudeckoro PI1. B notok nogaetca
3aryctutens (cTabunmzatop amMynbcmm). Habop
PaCHeTHOWM BA3KOCTU XXMOKOCTM MPOUCXOONT
3a Bpems cMeLleHus amynbcmm (o1 30 cl13) n
3arycturens.

Amynbcus-nponnaHT 16/20, 500 kr/m?

Pa3pylaetcs amMynbcus MPUTOKOM HeDTU Win fe3MYynbraTropoM «AS-DAx.

BszkocTb, cll13

BszkocTb, cl13 BsaskocTb, cll13

30 6

7 10

45 6

590*

"

[laHHas ccTeMa MOXeT ObITb MCMoNb30BaHa
Kak Ha KapOOHAaTHbIX, Tak U Ha TepPUTreHHbIX
KoSInekTopax. DMYNbCUMOHHAsA CUCTEMA Ha
ocHoBe «RQ-737» nMeeT HanpsaXXeHWe caBura
MeHbLLEe, YeM Y KJTACCUYeCKOoro refs, 3a cHeT
3TOrO 3aryLleHHbIV COCTaB He byaeT MMeTb
npobnemM C NPoKa4Kom.

Paboyas XnaKoCTb AN pa3pbliBa Niacta
Ha OCHOBE KMCIIOTHO-3MY/TbCUOHHOM
cnctembl «RQ-737», npeanaraemas
000 «HedTeTpaHCcCepBUC», UMeeT
cnefyloue npenmyLLLecTsa:

— 0bnagaeT BbICOKOW BA3KOCTbIO,
0o 1400 cl13. Ha4anbHasa 1 koHe4YHas
BA3KOCTb MOXET PErynmpoBaThCs B
LUMPOKOM [1aMna3oHe;
MOXeT UCMONb30BaTbCA NPV TeEMMepaTypax
ot 10 °Cgo 100 °C;
He OKa3blBaeT HeraTVBHOIO BO3AENCTBMS

Ha KOnnekTopckme CBOMCTBA MNacTa;
3MYNbCUOHHAs CUCTEMA MOJSTHOCTbIO
COBMECTMMa C MNAcToBbIMY ionaamuy;
0b6nafaeT HU3KOW KOPPO3NOHHOM
aKTMBHOCTbIO, B npefenax 0,002 r./cyT,
pacnagaertcs nog AenNcTBMeM NPUTOKA
HedTw.

Bblpa>kaeM CBOIO 3aMHTEPECOBAHHOCTb B
COTPYAHNYeCTBe C HedTerazogobbliBaloLLUMMU
1 CEPBUCHBIMW KOMMaHUSMU B 06NacTu
peanu3aumm NpoeKTOB No NHTEHCUPUKALNN
L00bI4N HedTu.

Cneupanuctbl OO0 «HepreTpaHccepsmnc»
rOTOBbI MPOBECTN NOAPOOHYIO Npe3eHTaL Mo
[AHHOW TEXHONOM MU 1 ONepaTUBHO
NPUCTYNUTb K COBMECTHBLIM MPOrpaMmam
NabopaTopHbIX 1 OMbITHO-MPOMBbICNOBbIX
NCNbITaHUI B NIOOOM pervoHe Poccum mn
cTpaHax CHI.
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VlccnepoBaHMe XXUOKOCTEW TMOPABINYECKOro
Pa3pbIBa MMacTa, MoyyYeHHbIX Ha OCHOBE
BSA3KOYMPYIrMX NMOBEPXHOCTHO-aKTUBHbIX BELLECTB

Research of Hydraulic Fluid Formation Liquids,
Obtained on the Basis of a Viscoelastic
Surface-Active Substances

JI.LA. MATAJTOBA, I1.K. KPUCAHOBA, E.A. HUKOHOBA, PI'Y HedTH 1 rasza (HUY) nmenu U.M. I'yOkmHa

L. MAGADOVA, P. KRISANOVA, E. NIKONOVA, National University of Oil and Gas "Gubkin University"

Hccnegosanue BOAHBIX PACTBOPOB IIOJIMMEPOB B KAYECTBE
KUJKOCTEN PA3PbIBA [IPUBOAUT K KOJIBMATALIUU IIOPOBOI'O
OPOCTPAHCTBA IUIACTA U OOPA3OBABIINXCS TPEIIUH OCTATKAMU
HEPA3PYLIECHHOI'O IIOJIMMEPHOT'O I'ejid. AJIBTEPHATUBONU
MOJIMMEPHBIM XKUJKOCTSAM I'UAPOPA3PHIBA ABJIAIOTCA MAJIOBA3KUE
CHCTEMBI 6€3 TTOJIMMEPHBIX KOMIIOHEHTOB B COCTABE: )KUJIKOCTH
H4 OCHOBE BSI3KOYIIPYI'UX [IOBEPXHOCTHO-AKTUBHBIX BEILIECCTB
(BYTIAB), pa3pab0TKa KOTOPBIX SBISICTCS NEPCHEKTUBHOM
3aJ1a4el B He(PTEra3oqo0bIBAIONIEN OTpacu [1, 2].

Lenb paboThI — UCCIAEAOBAHUE PEOTOTUIECKHUX CBOUCTB
sxkuakocTer I'PIT Ha OCHOBE BA3KOYIIPYI'MX IIOBEPXHOCTHO-
AKTHUBHBIX BEIIECTB B IIPUCYTCTBUU COJIEM-MUHEPAIUZATOPOB
OJHOBAJIEHTHBIX U MHOI'OBAJIEHTHBIX METAJLIOB.

B HOLL JIpOMBICTIOBASI XUMUSA» C IIOMOIBIO POTAITMOHHOI'O
BUCKO3MMETPA OB UCCIIENOBAHBI PEOJIOTMUECKUE CBOUCTBA
pactBopa BYITAB B IpuUCyTCTBHUM CONEN OJHOBAJIEHTHBIX U
JBYXBAJIEHTHBIX KATHOHOB B 3aBUCUMOCTHU OT KOHLIEHTPALIUHN
BSI3KOYIIPYI'OI'O IIOBEPXHOCTHO-AKTUBHOI'O BELIECTBA, B KAYECTBE
KOTOPOTI'O UCNIONB30BaCA 30%-Hbii pacTBOp HEOTEHOIa
BYIIAB.

Pe3ynbrarsl UCC/IEA0OBAHMA [IOKA3BIBAIOT (pHC. 1),
4TO JOOABJIEHUE COJIEN-MUHEPAINU3ATOPOB K JKUJIKOCTHU
THUIPOPA3PHIBA IUIACTA HA OCHOBE BYITAB 1T03BO/IAET ITOBBICUTD
BSI3KOCTHBIE XdPAKTEPUCTHUKU 34 CYET CHHIKEHUA KOHLCHTPALIUHT
MHIIEJUIOOPA30BAHUA BCJIEICTBUE SKPAHUPOBAHUA
JIEKTPOCTATUYECKOI'O OTTAIKUBAHUA I'OJIOBHBIX YACTEN
MOJIEKYJIBI ITIOBEPXHOCTHO-AKTUBHOI'O BELIECTBA IEKTPOJIMTOM
[3, 4]

Brin n3y4deHsl peoorudeckKre CBOUCTBa pactsopa BYITAB B
NPUCYTCTBUU COJIEN TPEXBAJIEHTHBIX KATUOHOB. Mccneqosanmsa
MOKA3aJIU, YTO JOOABJIEHHE CONEN TPEXBAJIEHTHBIX KATHOHOB
B 60JIBIIEN CTENIEHN IPUBOJUT K YBEJTUYEHUIO BAZKOCTHBIX
XAPAKTEPUCTUK JKUJKOCTH TUAPOPA3PLIBA. C pOCTOM
KOHLEHTPALMU COJIEH TPEXBAJICHTHBIX KATUOHOB BA3KOCTb
HAJAET, YTO CBA3AHO C COPOLIUEN METAIIA HA IOBEPXHOCTHU
MosieKysbl BYITAB.

Takum 00pa3oMm, OOABJIEHHUE COJIEN TPEXBAJIEHTHBIX KATUOHOB
B OOJIBIIIEN CTEIIEHHU CIIOCOOCTBYET YIIYUIIEHUIO BA3KOCTHBIX
XAPaKTEPUCTUK KUIKOCTU ['PIT HAa ocHOBE BYTIAB, uem
JOO6ABIEHNE COMEN OJJHOBAJIEHTHBIX 1 JIByXBAJIEHTHBIX KATUOHOB.
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The study of aqueous solutions
of polymers as fracture fluids leads
to clogging of the pore space of the
reservoir and the cracks formed by the
remnants of the intact polymer gel.

An alternative to polymer fracturing
fluids are low-viscosity systems without
polymer components in the composition
- liquids based on viscoelastic surfactants
(WUPAV), the development of which is a
promising task in the oil and gas industry.
(1, 2].

The aim of the work is to study the
rheological properties of hydraulic
fracturing fluids based on viscoelastic
surfactants in the presence of
monovalent and polyvalent mineral salts.

The REC Chemistry with the help of
a rotational viscometer investigated the
rheological properties of a VES solution
in the presence of salts of monovalent
and divalent cations depending on
the concentration of the viscoelastic
surfactant, which was used as a 30%
NEFENOLOL VES solution.

The research results show (Fig. 1)
that the addition of salts- mineralizers
to hydraulic fracturing fluid based on
VES allows to increase the viscosity
characteristics by reducing the micelle
concentration due to the screening
of electrostatic repulsion of the head
parts of the surfactant molecule with
electrolyte. [3, 4]

Thus, the addition of salts of trivalent
cations to a greater extent contributes
to the improvement of the viscosity
characteristics of a hydraulic fracturing
fluid based on VES, than the addition of
salts of monovalent and divalent cations.
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Coiled Tubing Times interviewed Ruslan R. Saldeev, Director of Sales, ESTM LLC.

Canoees Pycaan Panumosuy poouscs 28 aneaps

1979 200a 6 bawxupcroit ACCP. C omauvuem

OKOHMUIL YPUMCKULL HeDMAHOLL YHUBEDCUINENT O
CReUUAILHOCIU <OYPeHIUe HePMAHBIX U 2A306bLX
cxsaxncur. Tpyooeyio oeamensHocms Havas 6 2001 200y
na Kpatinem Cesepe unicenepom npouseoocmeerHo-
MEXHUHCCKO20 010 BHOBb CO30AHH020 YIPAGICHU
uxnmeHcupurayuu u pemorma ckeaxcur (YHPC OOO
Ambyp2zea30obuiiar). [locae 3moz2o npopaboman 6
DasnunHbLX OONHCHOCIAX 6 3ANAOHBLX CePBUCHBLX
Komnanuax 6 oonacmu I'HKT u nosviuenus
negpmeomoauu naacmos. C 2011 no 2017 200 paboman
B8EOVUNUM UHICEHEPOM 110 000bIMe 2A3a 8 KOMNAHUL
<«CayouApamro», 20e PYKOE0OUJL 2PYNNOLL UHICeHEPOs
SAHUMAIOULUXCA PA3PAOOMIKOLL NAMIU 2A3066LX
MECMOPONCOCHULL Hl 102 BOCIMOUHOLL NPOSUHLUL
Cayoosckoil Apaesuit. B 301y 0meemcimeeHocmi
2PYnitsL 6X00UJIU BONPOCHL CONPOBONCOCHUA OYDerusl,
8bLO0pA MUNA 3AKAHYUBAHUA CKEANCUM, PA3DAOOMIKA
nPOZPAMMBL OCEOCHUA CKEAICUMHDL, BKIIIOU AL NPOBLOeHIe
I'PIT, unmencuguxanuu npumoxa, pa3oypusanis
nopmos u npoborx 6 MI'PI1 1. op. C Hosa6pa 2017 200a
pabomaem ouperxmopom no npooaicam HeoaeHo
co30an1020 npeonpusmus «<CTM», poccuiickozo
npoussooumens mpyo I'HKT.

«BpeMsi KOJITIOOUHTA»: Pycian PaHuTOBHY,
II0JITOPA rOoJa HA3aJ Bl Ja/Iu HAIIEMY *KYypPHATY
HHTEPBBIO, B KOTOPOM HNOAPOGHO PACCKA3ZATH
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Ruslan R. Saldeev was born on January 28, 1979 in
Bashkir ASSR. He got a degree with honors from Ufa State
Petroleum University majoring in Drilling of Oil and Gas
Wells. His career started in 2001 in the Far North where

be worked as an engineer at the Department of Well
Stimulation and Workover, Yamburggasdobycha LLC.
Then be worked at several western oil and gas servicing
companies as a CT and EOR expert.In 2011-2017, Saldeev
worked as a Chief Engineer with Saudi Aramco where be
led a group of engineers developing five gas fields in the
south of the Eastern Province of Saudi Arabia. The scope
of the group’s responsibilities included drilling services,
selecting well completion methods, well development
program design, including fracturing, well stimulation,
port and plug drilling in multistage fracturing, eic. In
November 2017, be joined a newly established company —
ESTM LLC, a Russian CT manufacturer.

Coiled Tubing Times: Mr. Saldeev, a year and a
half ago we met for an interview, and you gave us
adetailed account of the prospects of a new CT
manufacturing plant making tubes to API 5ST. Can
you update us on the current results of its work?

Ruslan Saldeev: In the first place, let me take this
opportunity to thank you for inviting me again. I have
plenty to talk about. Our CT mill, ESTM LLC, makes coiled
tubing in a variety of sizes, wall thicknesses, and grades.
We are proud to say that our tubes are as good as those
of foreign make, and the feedback from our customers
proves this fact. I cannot but mention that at first our



O IEPCIIEKTHBAX
HOBOI'O POCCHHCKOI'O
NPeSIPHATHA IIO |
IIPOU3BOJCTBY THOKOM
TpyOsI (I'T) cTangapra |
API 5ST. MO2KHO 11
B HACTOALIIECEC BpEMA |
IOJIBECTH E€PBBIE UTOTH e
ero padooTsI?

Pyciaan Canpees:
Bosnpmoe cnacubo Bamemy
SKYPHAaJy 32 TO, 9TO

MPUITIACHINA HA UHTEPBbIO, M —

MOTOMY YTO PACCKA34Th
JEHUCTBUTEJIBHO €CTh O YEM.
Hamte npeanpusaTue, 3aBO,
O IIPOU3BOJICTBY TMOKUX /
HKT «»CTM» U3roTaBIUuBAET
T'UOKHE TPYOBI PA3JIMYHBIX
JUAMETPOB U TOJIINUH
CTEHOK, C PAa3HBIMU
MPOYHOCTHBIMH
XAPAKTEPUCTUKAMH.

MBI MOXEM C TOPAOCTBIO
CKa34Th, 4YTO TPyOa HAIIETO

|-

IIPOU3BOJACTBA HU B UEM | = L - e
HE YCTYITACT 3aPYOEKHBIM - - — — 5 S =
aHIOraM, 06 ATOM TOBODSIT — - . —

OT3bIBBI HAIINX 3dKA349HKOB. ﬁ e T = S —"
HaJio OTMETHTD, YTO HA e . :
IIEPBOM 3TAIIC y TIOTECHIINAIBHBIX ITIOKYIATEICH
IIPUCYTCTBOBAJIA HACTOPOKEHHOCTE: «A CMOXKET JIN
POCCUICKAsI KOMITAHHS 6€3 3a11a/JHOT'O KAITUTaJIa, 6€3
(brHAHCOBOM NOAIUTKH CO CTOPOHBI I'OCY/IAPCTBA,
6€3 UCIIONIb30BAHUA HA IIPOM3BO/CTBE ObIBIINX
COTPYAHHUKOB Apyrux 3asogos 'HKT ob6ecrieuntn
BBIITYCK TAKOI'O BBICOKOTEXHOJIOI'HYHOI'O ITPOJYKTA,
KaK Ir'moKas Tpy6a?». COMHEHMS HA49aIU PA3BEUBATHCH,
KOI/Ia IEPBBIE MTOKYIIATEIN CTATH OIATOTIOIYIHO
UCIOJIb30BATh I'MOKYIO TPYOy HAIIETO 3ABO/A U B
OOBIYHBIX YCJIOBUSIX, M B YCJIOBUSIX C IIOBBIINICHHBIM

prospective customers were wary of our products, “How
come a Russian company without either Western capital
investments or financial support from the government
launched a high-tech project like that, the manufacture
of coiled tubing? Is it a reliable product?” Their doubts
were dispelled when they got to use our tubes in the field,
both in standard and high H,S and CO, conditions. In
your question you referred to the API 58T standard, and

I must say that the certification process is within reach

of completion. Our Quality Control, Production, and Lab
Testing methods not merely conform to the requirements

COZIEPKAHUEM CEPOBOIOPOAA U JIBYOKHUCH YIVIEPOAA U
JIABATH IIPU STOM IIOJIOKUTEJIbHBIE OT3BIBBL B cBOEM

BoImpoce Bl ynoMsaHynu ctanaapT API 55T,
IIPOLIECC CEPTUPUKALINU OIN30K K
32BEPIICHUIO, HCTIO/Ib3yEMBbIC HAMH METO/IbI
KOHTPOJISI KAYECTBA, METO/IbI TPOU3BO/ICTBA,
JIAOOPATOPHBIE UCCJIEJOBAHUS KAK
MHHHMYM COOTBETCTBYIOT, 4 B HEKOTOPBIX
CJIy4asx U IPEBBIMNAIOT TPEOOBAHUS 3TOTI'O
CTaH/1ApPTA.

BK: KakoBbI INIaBHBbIE€ KOHKYPEHTHEBIE
npeumymecrsa 000 «9CTM» Ha
POCCHIICKOM PBIHKE?

P.C.: Bo-niepBbIX, 6/1a104apsi TOMY 4TO
NpEeANpUATHE HAXOAUTCS B OCO60H
3IKOHOMUYECKOM 30HE (OD3) «V3/10BaASD», Y
HAC €CTb PsiJ| HAJIOTOBBIX JIBI'OT, KOTOPBIE
TIOMOTaIOT CHU3UTB IPOU3BO/ICTBEHHBIC
U3/IEP’KKU U CE6ECTONMOCTD IIPOAYKIINH,
YTO IOJIOKUTEIBHO CKa3bIBACTCS HA

of cases.

JTiobow Halwu
noTeHuUuanbHbIN
3aKas3yuk umeet
BO3MOXHOCTb
npuexaTb Ha 3aBof,
YTOObI INYHO
O3HAKOMMUTbLCA C
NPOW3BOACTBOM.

Any prospective
customer can visit
the plant and

get first-hand
knowledge of all
the processes.

of this standard, but also exceed them in 2 number

CTT: What are the main
competitive advantages
of ESTM LLC?

R.S.: For starters, the facility is
located in Uzlovaya Special Economic
Zone, hence the tax incentives that
allow ESTM to keep down the costs,
and consequently the selling price.
Secondly, it is the favorable location.
The manufacturing facilities are in the
Tula Region, in close proximity to M4
and M2 highways and a large railway
hub. Thus, the location expedites fast
delivery of coils both westwards, to
Europe, and to the south and the east,
to Russian regions and the Middle
East. And last but not least, we are
a Russian company. What does it
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ornyckHoI nieHe Hame THKT. Bo-BTOPBIX, KOHEYHO,
3TO HAIIE MECTOIIOJIOKEHUE: 3ABOJ HAXOAUTCS

B Ty/nbCKOM 06/1ACTH, B HETOCPEACTBEHHOMU
OIM30CTH OT MArUCTpajer M4 u M2, a Takxe

OT KPYITHOI JK€JIE3HOAOPOXKHOM CTAHLIUU. DTO
IO3BOJISAET OIIEPATUBHO IIPOU3BOAUTDL OTTPY3KY
TOTOBOY NIPOAYKIIUH B JIIOOOM HATIPABJIEHUH, KAK
HAa 34114/, B CTPaHbI EBPOIIBL, TAK U HA IOI' U BOCTOK,

B pernoHbl Poccurickoy Pepepanuu U biamkHun
BOCTOK. A B-Tp€TbUX, Mbl MECTHAs1, POCCUMCKA
KOMITAHUS. JII0OOM HAII IIOTEHIIUAIbHBIN 3aKA39UK
HMEET BO3MOXKHOCTD IIPHUEXATD HA 33BOJI, YTOODI
JIMYHO O3HAKOMUTDHCS C IIPOMU3BOACTBOM, C HALIEH
JIabOPATOPHEN U YOEJUTHCS B TOM, YTO KyJIBTYPA
IIPOU3BOACTBA HAXOAUTCA HA YPOBHE U IIPEBOCXOIUT
3aI1aHBIX IIPOHU3BOAUTEIIEN, B TOM, YTO CUCTEMA
MEHEKMEHTA KA4€CTBA BHEAPEHA HE HOMUHAJIBHO,
4 JEVCTBUTENBHO PAOOTAET. Y HAC HA IPEANIPUATHHA
MOOBIBAJIO Y2KE OYEHb MHOT'O TOCTEN, B TOM YUCJIE
KOMMCCHUHU KPYIHBIX IpeAnpusatuil TOK Poccun n
3apy6exKbsi, GONBIIMHCTBO U3 HUX ITOCJIE TIPHUE3/A
HAYAJIM 34KA3bIBATDb HAITY IPOJYKIIHIO B 6OJIBIIOM
o6beEME, 1T HUX COMHEHU B KAYECTBE U B TOM, UTO
oHHU nosryvat ayuiyio THKT, He 0CTanocs.

BK: Kaxue cepBHCHBIE KOMIIAHHUH, €CIH
3TO HE KOMMEpYECKas TalHHa, ABIAI0TCA
norpedcuTessMu npogykuu Q000 «CTM»?

P.C.: Ha 7aHHBIIT MOMEHT YHCJIO HAIINX 3AKA34YHKOB
NPUOGINU3UIOCH K TPUALATH. CPEIN HUX €CTh
KOMIAHUM OJIMKHETO U JAJIbHETO 3aPYOEKbs, CTPAH
CHTI. BOIbIIMHCTBO, KOHEYHO, U3 POCCHUIICKOM
Penepanuu — 310 U Kpyrusle BUHK, u komnmannn
¢ ogHOM-71ByMs ycTaHOBKamMu 'HKT. IMEHHO Takue
HEOOIBIINE KOMITAHUH, KAK MHE KA)KETCSI, KOTOPBIE,
KYyIIHB «Ha IPOOYy» OHY KATYUIKY TPYOBI, IPOJOJIKAIOT
Pa3MenaTh 3aKa3bl ¥ B TECYCHUE 3TOT'O HEOOJIBIIOIO
BPEMEHH, KOI7IA HAIII 32BO/] PA0OTAET HA IIOJIHYIO
MOIITHOCTb, IOCJIEOBATEIBHO IIPHUOOPETH VIKE O 5—6
TPYO, ABISAIOTCS IPEKPACHBIM HHIUKATOPOM TOT'O, YTO
OCTM NIOJIHOCTBIO BBIIIOJHSET CBOX OO0A3ATE/IbCTBA U
10 KAYECTBY BBIITYCKAEMOU NPOAYKIUHY, U 11O CPOKAM
TIOCTABKU.

BK: Kakue Tunopasmepsl I'T y:xe 0CBO€HBI
B IIPOM3BOACTBE?

P.C.: Mb1 MmoxkeM nnpoussogute 'HKT ot 31,8 MM 10
89 MM, Hallle OOOPYJOBAHUE ITO NTO3BOJAET. JJpyroe
JIEJIO, ECTh JIM CIIPOC HA ONPEIEJIEHHBIE pa3mepshl. K
MIPUMEPY, 1O CUX ITOP HE OBIIO 3aKA30B HA JUAMETPHI
73 1 89 MUJUIMMETPOB, [IJI1 HUX IIPOCTO HET MOKA
NPUMCHCHUA B POCCI/II/I, XOTA 4 YBECPCH, 9TO USMCHUTCA
B OyrpKaniee Bpems. 3aTO BCE OOJIBIIE 3aKA30B
MIPUXOUT HA TPYOHI frameTpom 50,8 1 60,3 MM
(B 3aI1aTHOM KJIACCU(PUKALIMU ITO PA3MEPHI 2 JI0MMa
U 2 3/8 gro¥ma). OTH 1BA pa3dMepPa UCIIOIb3YIOTCS I
MHOTrOCTaAuMHBIX I'PIT, (hpe3epoBaHms B CKBAXKUHAX
C 60JIBIINM TOPU3OHTAIBHBIM OTXO/IOM, OypEHUS
Ha 'HKT. OueHb HEGOJIBIION CIPOC HA MAJIEHbKUI
pasmep — 1 1/4 morima, miu 31,8 MM, TAKy10 TPyOy
NPUMEHSAIOT HE3HAYUTEIBHOE YHCJIO KOMITAHUH B
Poccum n crpanax CHI. Camble ony/asgpHbIE Pa3MepHI,
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mean? Any prospective customer can visit the plant
and get first-hand knowledge of all the processes, our
safety standards, the testing facilities - namely, all the
quality control and industrial practices that meet and
exceed western standards. Our Quality Management
System is fully operational. So far, we have had the honor
to welcome a lot of guests at the mill, among them
many large Fuel and Energy Companies from Russia
and abroad. All the companies that have ordered our
products are aware of our constant commitment to
quality and safety, and there is no room for doubt that
our customers get the highest quality Coiled Tubing
products.

CIT: If this information is not commercially
sensitive, may I wonder what service companies
use ESTM products?

R.S.: At the moment, the number of our customers
has reached thirty. These are the “near and not-so-
near abroad” companies, including the CIS states. The
majority of them are Russian, both large-scale Vertically
Integrated Oil Companies and the owners of one or two
CT units. I believe that it is these small companies that
are one of the best indicators of the quality of ESTM
products. At first, they buy just one coil “on a trial basis”,
and then they keep choosing our products over any
other, with many of them purchasing five or six coils
shortly afterwards. It proves that ESTM is dedicated to
quality and meets every obligation in terms of quality
and delivery terms.

CTT: What CT sizes do you already produce?




KOHEYHO, 3TO TPY6RI fuaMeTpoM 38,1 MM (1,5 groriMa)
n 44,5 mm (1 3/4 groriMa) — UMEHHO TaKas IIPOAYKIIHA
COCTABJIAET JIbBUHYIO JOMIO BhIITycKaeMOU HaMu 'HKT.

BK: Beinmyckaer iu npeagnpusarue I'T
C 3aIIaCOBAHHBIM Kabeiem?

P.C.: Koneuno! 1 cipoc Ha Takyo 'HKT cranosutca
BCE BBIIIE. MBI MOYKEM 34ITACOBATH KA6E/b 3aKA349MKA
WA TIPUOOPECTH U 3AITACOBATH TOT KA6EJIb, KOTOPBIH
MOKEJIAET OKYIIATEIb, 34TEM BKJIIOUUB €T'0O B
CTOUMOCTD 334Ka34 6€3 JOMOTHUTETBHOM HALIEHKU.
Bosee Toro, B HACTOAIEE BPEMS MBI HE 6EpEM
JIOTIOJIHUTEJIBHBIX JIEHET 34 ONEPALIHIO IO 3AITACOBKE
Ka0eJIsd, U B 9TOM 3aKJII0YAE€TCA O HO U3 HAIITNUX
KOHKYPEHTHBIX IIPEUMYIIECTB IEPE]] KOJUIETAMU —
npousBoauTensmu F'HKT. V Hac
€CTb OIIBIT 3aIIACOBKM BCEX BUJIOB
reo(pU3NIECKOIo Kadess B OJJHO-,

Bce Gonblue 3aka3oB NpUxogmT

R.S.: We can make 1 1/4” to 3 1/2” tubes, I mean the
plant is equipped to manufacture them. On the other
hand, there is not much demand for certain sizes. For
instance, there’ve been no orders for 2 7/8” and 3 1/2”
coils. They are not used that much in Russia though the
situation is bound to change before long. Meanwhile, we
get an increasing amount of orders for the 2” and 2 3/8”
tubes. They are used in multistage fracturing and milling
in extended reach wells, as well as for CT drilling. Also, it
must be mentioned that the small sizes, namely 1 1/4” are
in low demand among our Russian and CIS customers.
Not surprisingly, the most popular sizes are 1 1/2” and
13/4” — it is the lion’s share of our output.

CTT: Does ESTM make coiled tubing with
wireline cable pre-
installed?

R.S.: Yes, definitely. And

EOQUIPMENT

TPEX- U CEMHUKUIBHON MOAN(DUKAITIH,
B IJIACTUKOBOM OOOJIOUKE U 6€3 HEe,
34KJIIOYEHBI JIOTOBOPBI C OCHOBHBIMU
MIPOU3BOAUTENIMU Kabess B Poccuu

U 32 py6EXKOM, TAK YTO 33/ICP’KEK

these products are getting
increasingly popular. We can
install customer-provided
cable, or purchase and
install the cable to customer

Ha TpyObl AnaMeTpPoOM

50,8 1 60,3 mm (B 3anagHom
Knaccmdukaumm 3To pasmepsl
2 Aorma v 2 3/8 gromma). OTn
[iBa pa3mMepa Mcrnosb3yloTcs

C M3rOTOBJIEHUEM H JIOCTABKOI HE ° requirements without
BO3HMKaeT. K ToMy ke MbI cTapaemcst AN MHorocTagumnHbIx [PT, any markup. Moreover,
llepKaTh y ce6st Ha TPOU3BO/ICTBE (hpe3epoBaHus B CKBaXMHaX unlike the competition,

€ 60NbLIMM rOPU30OHTaNbHbIM
oTxofomMm, bypeHus Ha THKT.

3aI1aC CAMBIX IIONYJISAPHBIX PA3MEPOB
reo(pU3NIECKOTO Kabesd Ha Crydait
CPOYHBIX 3d5BOK OT IIOKYHATEJIEH.

we only charge the price
of the cable itself while
the injection operations
are free of charge for our
customers. We perform

We get an increasing amount
of orders for the 2” and
2 3/8" tubes. They are used in

BK: MO>KHO JIH y>K€ IIPUBECTH

TEKYILYIO CTATHCTHKY IIO COBITY
npoayKIuu? XoTsa 6bI HECKOJIBKO

multistage fracturing and milling

the injection of all types of
logging cable, both single-

in extended reach wells, as well
as for CT drilling.
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P.C.: [lymaio, HE CTOUT
CHJIBHO BABATLCS B HU(PHI,
CKaXXy JIMIIb, YTO OOIIee
KOJIMYECTBO BBIITYIICHHBIX
HAMU T'MOKUX TPYO
UCYNCIISICTCS COTHSIMU U MBI
cobupaemcs U AAJIbIIE JIUIIb
HAPAIHUBATD EXKEMECAIHBIA
BBINTYCK!

BK: IlepClI€eKTHBHO JIH B
Poccuu ipon3BoacTso I'T
YBEJIHYEHHOI'O JUAMETPA,
IIpEeJHA3ZHAYECHHOH 11
KOJITIOOHMHI'OBOIO OypeHma?

P.C.: /I BepIo, 4TO MHOTHE
HEJPOMNOb30BATEIN IPUYT
K TOMY, YTO 3TO NPEKPACHBIH
CIIOCOO BEPHYTH )KM3Hb HU3KOJAEOUTHBIX U
OOGBOAHEHHBIX CKBAXKUH. /171 IPUMEPA CKAXKY, YTO
BO BPEMS MOEU CEMUJIETHEN PAOOTHI B KOMIAHUHU
«Cayain ApaMKO» TaM UCIIOJIb30BAJINCh TPHU (PIOTA
I'HKT s 6ypenus Ha KONTIOOUHre. bosee Toro,
KOI'/1a 3aKOHYMJIMCh CKBAKUHBI-KAHIUJJATDI, U3
KOTOPBIX MOXKHO OBLIO 32P€3aTh GOKOBOU CTBOJI U
YHUTH B TOPU3OHTAJIbHBINA Y4ACTOK IJIACTA, JJIS1 3TOT'O
MPOEKTA HAYAIN OYPUTD CKBAKUHBI CIIEITUATIBHO!

To eCThb yCIEMHOCTb IPOEKTA ObLIA HACTOIBKO
BBICOKQ, YTO KOMITAHUA 33/IEMCTBOBAJIA OTJE/IbHBIE
OYPOBBIE BBIIIKH, KOTOPBIE OYPUIN U OOCAKUBAIN
CKBaKHHY JIO KPOBJIM IPOJYKTUBHOI'O ILIACTA,

34TEM IPOMU3BONIIACE ITOJIHAA OOBA3KA CKBA’KHUHBI,
JEMOHTAK 6ypOBOM, MOATOTOBKA IIJIOMA/IKH,
MPOKJIAABIBAJICA IA30IIPOBOJ A0 OMMKANIIETO yHKTA
c6opa raza. MouTHpOBaIach ycTaHOBKa THKT u
Ha4MHaJ1a 6ypeEHNE IIPAMO Yepe3 OamMaK 06CaJHOMN
KOJIOHHBI, 6YPHJICS OTKPBITBIA
CTBOJI AUAMETPOM 3 5/8 110iiMa C

strand and multistrand (three or seven-core), including
plastic coated wire. ESTM has a list of approved wireline
suppliers from inside and outside the country, thus we
experience no delays with receiving the wireline from
our partners. Apart from this, we keep a stock of cable
reels of the most common sizes to meet the urgent needs.

CTT: Canyou give us any sales statistics? Some
impressive numbers?

R.S.: The total number of the strings produced
by ESTM is several hundreds, and we are constantly
increasing the monthly output!

CTT: In the long term, are we likely to see the
growth in the demand for large OD strings for CT
drilling?

R.S.: 1 am certain that operators will get to recognize
the prospects of this method to increase production in
‘liquid-loaded’ and marginal wells.
For example, during my seven years

HECKOJIbBKMMH OTBETBJICHUAMU,
BO BpeMs OypeHMA HA AETIPECCUU
TIPOU3BOJMJICS OTOOP I'a34 U €I'0
MOCTYIUIEHUE HA ITYHKT cO60opa.
[Tocsie TOro Kak npeKkpamancs
JAJIbHEUIIINI IPUPOCT AeduTa,
OypEHHE OCTAHABIUBAJIH,

4 CKBA’)KHMHA IIPOJIOJIKATIA
paboTaThb, OCTAHOBJICHHAS

JIMIIb HA BPEM JIEMOHTAXKA
KONTIOOMHIOBOX YCTAHOBKHU.
VCIIemHOCTh MPOEKTA MTO3BOJIAIA
TrAPpaHTUPOBATD, YTO 3ATPATHI HA
OypeHUE, TOIOTOBKY IUIOMIA/IKH,
MIPOKIAJKY TPyOOIIPOBO/A U
oypenue c THKT okynaTcs u
JIE€JIO HE 3AKOHYHTCSA «CYXOU
CKBA>XMHOM». MOI KoJiera u
xopomuii gpyr Pon Kiapk B
OJTHOM 13 CBOUX HEABHUX
JOKJIAZI0B IOAYEPKUBAJL, YTO
MIPU NPaBHUIBHOM BBIOODE
MECTOPOXK/IECHUS, OO'BEKTA

PoH Knapk B 0gHOM 13

CBOVIX HeAaBHWX AOKNaJ0B
nogyepkuBan, 4To rnpu
npaBuIbHOM BbibOpe
MeCcTOpOXAeHus, obbekTa
pa3paboTku, Npu NpaBUIIbHOM
NIaHUPOBaHUU 1 Noaxoae

K MPOEeKTY NpaKkTN4eckn
Bceraa bypeHuve Ha THKT B
[AONrOCPOYHOW NepcrnekTnBee

MoKa3sbIBaeT NpekpacHble
pe3yneTaThl.

Mr. Ronald Clarke has
highlighted that with the
proper choice of a field and
a target, proper planning,
and project management,
CT drilling almost always
guarantees excellent results
in the long term.
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with Saudi Aramco, the company
used three CT fleets for CT drilling.
Moreover, when they ran out of
candidate wells to sidetrack and drill
a lateral, Saudi Aramco set to drilling
boreholes for this express purpose! In
other words, the project proved to be
so successful that the company chose
to use drilling rigs to perform the
drilling and casing to the top of pay,
then installed wellhead manifolds,
and after the rig-down and site
preparation they layed a gas pipeline
to the nearest gas collection station.
The drilling was performed through
the casing shoe, a 3 5/8” open

hole was drilled with several
sidetracks, and then the
underbalanced drilling was employed
to achieve the influx of gas and its
delivery to the collection station.
Drilling was performed as long as the
production kept increasing, at which



Pa3pabOoTKH, IPU IPABUIBHOM
IJIAHUPOBAHUU U ITIOAXOLE

K IIPOEKTY MPAKTUYECKHA
Bcerga oypenue Ha T'HKT B
JOJITOCPOYHOI IIEPCIIEKTUBE
ITOKA3bIBACT IIPEKPACHBIC
PE3y/IbTATDI, 1 KOMIIAHUH,
OCBOUBIIIHE 3Ty TEXHOJIOT'HIO,
YK€ HE IPEKPAIAIOT

€€ UCII0JIb30BaHus. B

Ka4eCTBE IPUMEPA ST MOT'

ObI IPUBECTH O/IHY U3
KPYITHEUIIUX POCCUNCKHUX
HEPTEJOOBIBAIOINX KOMITAHU,
KOTOpPAs UCIIONB3YET
KONTIOOUHTOBOE OYPEHUE I
33apE3KU OOKOBBIX CTBOJIOB YK€
MHOI'O JIET U HE COOMPAETCS
IIPEKPAIIATh.

BK: Kak opraHu3oBaH KOHTPOJIb Ka4eCTBa
TOTOBOM IIPOSYKITHMM?

P.C.: O,3T0 O71HAa 3 MOUX JTIOOUMBIX TEM U 5
MOT'Y 4aCAMH I'OBOPUTH OO 3TOM, IIOTOMY YTO IIAH
KOHTPOJIA KauecTBa DCTM — 3TO HaIa ropAoCTh!
JKuznennsbi Uk npoaykuuu OO0 «9CTM»
HAYMHAETCA C IOCTYILJIEHUSA CBIPbS U
KOMIUIEKTYIOIMX Ha HAII CKIaJ. Bee coipbe
U KOMIUIEKTYIOLIHNE IIPOXOIAT IIPOLENYDPY
BEPU(PUKALTUN — BXOJAHON KOHTPOJIb HA
COOTBETCTBUE TPEOOBAHUN TEXHUYECKUX YCIOBUT
Ha u3rorossenue. K npuMepy, Kax1pli pysoH
mTpunca, noctynusmui B OCTM, nposepsieTcs
HAa COOTBETCTBUE '€OMETPUYECKHUX ITAPAMETPOB:
TOJIIIMHA U M PUHA IOJIOCHL. OT KaXK/I0M MAPTHUN
OTOUPAIOTCS IPOOBI JJIs1 IPOBEPKU XUMHUYECKOTO
COCTAB4, ONIPEETIEHNA MEXAHUIECKHUX CBOIMCTB U
METAJUIOIPA(PUUECKOro aHAIM3a. Ha ocHOBaHUHN
MOJIOKUTEJIBHBIX PE3YJIBTATOB BXOJHOI'O KOHTPOJIA
CBIPbE ¥ KOMILJIEKTYIOMIUE JOITYCKAIOTCS B
MPOMU3BOJCTBO. A BOT CBIPbE ¥ KOMIIJIEKTYIOIIUE C
BBIABJIEHHBIMU HECOOTBETCTBUAMU PA3MEINAIOTCA B
«H30onaTope 6paka» I JaNbHENUIIEH YTUIN3AL MU
WJIA BO3BPATA ITOCTABUIUKY. B mpo1iecce nporus3BoaCTBA
HAa BCE 3TAIAX )KU3HEHHOI'O LIUKJIA IPOAYKIINUA
MPOMU3BOJUTCS ONIEPALTMOHHBIA KOHTPOJIb.

OH COCTOHUT U3 IPOBEPKH TEXHOJIOTUYECKHUX
MaPaMETPOB IIPOLECCOB U OLIEHKHU KPUTEPHEB
npoaykra. BOOO «©CTM» onpeiesieHbl CIIEIUaIbHbIE
XAPAKTEPUCTHUKHU U KJIIOUEBBIE IIPOLIECCHL U
Pa3paboTaH TUIIOBOM IVIAH Ka4yecTBa. [loTpeduTens
MMEET IPABO BHOCUTH CBOM TPEOOBAHUA U
KOPPEKTHUPOBATD JJAHHBIA JOKYMEHT.

— KiIto9eBBIMM IPOLIECCAMMU B HAIIIEM

IIPOU3BOACTBE ABJIAIOTCS: IPOLECCHI CBAPKH;

IIPOLIECCHI TEPMUYECKON O6PA6OTKH; IIPOLIECCHI

(popMOO6PA3OBAHUS; HEPA3PYIIAIOMINKY KOHTPOII;

IU/IPABINYECKHE UCOBITAHU . CITy>K0a KOHTPOJIS

kadgecTsa OCTM cocTouT U3 1a60paTopun

HEPa3PYLIAIOIIETO KOHTPOJIS, 1a60paATOPUH

TEPMHUUECKOIH O6PAOOTKHU U UCIIBITAHUS METAJIJIOB

U OTAENA CTAHJAPTU3ALIMU U cepTUduKanuu. llrar }

point drilling was stopped and the well kept producing
except for the CT unit rig-down time. The success of the
project ensured that all the drilling, site preparation, pipe
laying, and CT drilling costs were covered, and there was
not chance to end up with a ‘dry well’. In a recent report,
Mr. Ronald Clarke, an old friend of mine, has highlighted
that with the proper choice of a field and a target, proper
planning, and project management, CT drilling almost
always guarantees excellent results in the long term, and
service companies that have mastered this technology
never rule it out. One example is a large Russian oil
company that has employed coiled tubing drilling for
sidetracking for years, and is hardly going to give it up.

CTT: What can you say about the Quality Control
of the finished products at ESTM?

R.S.: Oh, it is undoubtedly one of my favorite topics,
and I can go on for hours on end. The ESTM QC Plan is
something we are particularly proud of! The product
life cycle starts from the delivery of flat steel and
components to our storage facilities. Every single piece
delivered is verified - we are dedicated to thorough
incoming control to check full compliance to our
specifications. As an example, every incoming strip coil
is measured, namely we check the strip thickness and
width. Then, samples are collected from each batch for
chemical and mechanical testing, and metallography.
The material and components may only be accepted for
production when all test results are within the acceptable
range. In case of a non-conformity, the material
and components are sent over to the ‘hold area’ for
further disposal and return to the supplier. We employ
operational control at every stage of the product’s life
cycle. It consists of monitoring the process parameters
and assessing the product parameters. ESTM has defined
the key features and processes, and has developed the
Quality Plan. Our customers are entitled to input their
requirements and make adjustments to this document.
— The key processes at our plant include Welding,

Seam Annealing and Full-Body Heat Treatment,

Tube Forming, Non-Destructive Testing (NDT),

and Hydraulic Testing. Our Quality Control Service

incorporates an NDT Lab, a Heat Treatment and Metal
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COTPYIHUKOB CJTy>KObI KOHTPOJIS
Ka4€CTBA YKOMILJIECKTOBAH
BBICOKOKBAJIM(PUITUPOBAHHBIM
IIEPCOHAJIOM, ATTECTOBAHHBIM
10 POCCUHICKUM U
MEXIYHAPOAHBIM CTAHAAPTAM.
JIabopaTopuu BO3IIABISIIOTCS
CIIELIUAJIMCTAMU TPETHETO
YPOBHs 10 HEPA3PYLIAIOLIEMY
KOHTPOJIIO U PA3PYIIAIOIINM
UCTIBITAHUAM.

— IIpu npoOn3BOACTBE NPOAYKIIUH
MIPUMEHAIOTCSA METOIBI
HEPA3PYLIAIOLIETO KOHTPOJIA:
BU3YaAJIbHBIN U U3MEPUTEIbHBIN;
paguanoHHBIN (HUMpPOBAA
paguorpadus); yaIbTPa3ByKOBOL,
MarHUTOIIOPOIIKOBbIM,
BUXPETOKOBBIM.

— I'HKT n1prMHHUMAIOTCA HITYYHO.
IIpu nposeaeHun IpUeEMo-
C/IATOYHBIX UCIIBITAHUN
IIPOU3BOAUTCA OTOOP NTPOO OT HAYAIA U
KOHIIA TPYOBI, TEM CAMBIM OCYIIECTBIIAETCS

JIONIOJIHUTEJIbHAS BAJIMIA1IN S KJIFOUEBBIX [IPOLIECCOB,

TO ECTb HOATBEPKAECHUE, UTO MPOLECCH CTAOMIBHEI
U IIPOAYKT UMEET HEOOXOAMMBIE CBOMCTBA HA BCEH
JUIMHE.

— IIpu OTTPy3KE NOTPEOUTENIO KAXKAaA TPyHA
KOMIUIEKTYETCA CEPTU(MHUKATOM KAYECTBA, B
KOTOPOM YKa3BbIBAIOTCS PEZYIIBTATHI IPOBEAECHHBIX
UCIBITAHUI U HEPA3PYIIAIOMIETO KOHTPOJIA CO
CCBIJIKOM Ha HOPMAaTUBHBIC JJOKYMCHTBL
000 «OCTM» IpefoCTaABILET IIPABO 3aKA3YUKY HA
IIPOBEJICHUE NHCIICKITHOHHOI'O CONPOBOXK/ICHUS
32Ka32a /IS OIICHKU Ka4E€CTBA BBIITOIHAEMBIX
TPEOOBAHUI.

BK: Mo:keTe JIH BbI IOJEIUTHCSI MHEHHUEM
KOHKPETHBIX HOTPEOHTENIEH, YK€ HCITBITABIINX
I'T npou3BojacrBa 000 «9CTM» B OJIEBBIX
YCIOBHAX?

P.C.: Y HaC eCTbh HECKOJIBKO MUChbMEHHBIX
O(ULMAJIBHBIX OT3BIBOB, 4 BOOOIIE O011ee
BIICYAT/ICHUE HAITNX 3aKA3YUKOB MOXKHO
OO'BEAVTHUTD B OHY (PPA3Y: «<HA OJTHOM YPOBHE C
JIVYIIUMH O6PA3LIaMH AMEPUKAHCKUX Tpyo». THKT
HAIII4 YK€ ITI0Padb0TaIa ¥ HA I'Aa30BbIX CKBAXKMHAX C
BBICOKHM /IABJIEHUEM, U
H4 MECTOPOXKIACHUAX C
BBICOKUM COLEPKAHUEM
CEPOBOIOPOAA U JBYOKHUCHU
YIVIEPOJA, U HA CKBAXKUHO-
OIlepaUAaX C OCBOCHHUEM
HU3KOKAYECTBEHHBIM
430TOM U3 MEMOPAHHOM
YCTAHOBKH, BE3/IC
Hala Tpy6a BeJeT ceds
aA0COJIIOTHO IPEICKA3YEMO U
COOTBETCTBYET IIOKA3ATEIIAM
TPYOBI 3apyOEKHBIX
TIOCTABIIUKOB. A HaIlld
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Mbl BUAMM 3aMpocC pbiHKa Ha
TPYObI C BbICOKMM Hapy>XHbIM
N BHYTPEHHUM [aBJIEHNEM,
NOBbILIEHHOM MPOYHOCTH,
OonblWKNX ANAMETPOB U AJINH.

The market demands coiled
tubes for high external and
internal pressure, featuring
high strength, large OD, and
length.

Testing Lab, and a Standardization and Certification
Department. And the jewel in the crown of our QC
Service is our personnel — highly qualified experts
certified by Russian and international standards. The
laboratories are headed by Level IIT experts in NDT
and other forms of testing.

We apply a variety of Non-Destructive Tests, namely
visual and dimensional control, digital radiography,
ultrasonic testing, magnetic particle and eddy current
inspection methods.

The CT strings are accepted by the piece. For each
string, we conduct acceptance tests with samples
taken from the beginning and the end of the tube thus
ensuring additional validation of the key processes.
‘We make sure that the processes and stable, and the
required end product properties are achieved over the
full length of the tube.

The CT strings are shipped with a Quality Certificate
to indicate the test results including the NDT results,
with a reference to the relative standards and
regulations. We invite our customers to visit and
perform compliance audits to assess compliance to
their requirements.

CTIT: May I ask you to share some feedback from

your customers who have already used your

products?

R.S.: 1 can make several written reviews
available to you any moment, while the
overall user experience can be summed up
in one phrase, “on par with the best coiled
tubing produced in the United States”. Our
CT strings have been used in high pressure
gas wells, in wells with high H,S and CO,
content, as well as in well development
and well stimulation jobs with low-
quality nitrogen from a membrane unit.
ESTM tubes perform as expected and
equal the performance of the strings of
foreign manufacture. We are committed



33/1a4a, KaK Mbl CYHUTAEM, U
B ZIAJIBHEUIIIEM OOECIICYUTh
BBICOKOE Ka4€CTBO TPYOBI U
HE OIYCKATb 3TY IVIAHKY HU B
KOeM ciryygae!

BK: Kaxk npeanpusarue
HAMEPEHO PACHIHPATH
JTMHEHKY BBIITYCKA€MOH
IIPOXYKIHH B
COOTBETCTBHH
C pAa3BHTHEM
KOJITIOOMHI'OBBIX
TE€XHOJIOTHH, IIOABJICHHUEM
M BBIXOJOM B TPEHJ,
onpeaeJI€HHBIX BUTOB
pa6or?

P.C.: Mbl BHUMATEJIBHO
CJIEANM 324 MUPOBBIMH
Tpengamu. K npumepy,
AMEPUKAHCKHE
MPOU3BOAUTEIIHN C LEIBIO
JIOOUTHCS 6OJIEE BBICOKUX AKCIITyATAITMOHHBIX
Ka4€eCTB PA0OTAIOT C METOJAMU TEPMOOOPAO6OTKH,
PEXUMAMHU 3AKAJIKA U OTITYCKA.

MBI TOXE TPOBOANM UCCIEAOBAHUSA B TOM OOJIACTHU.

B TO k€ BpeMsA MBI ODUEHTUPYEMCSA HA 3aTIPOCHI
POCCHUHICKOTO PBIHKA M NOXKETAHHA HANX
3aKa34UKOB. Cefuac 3aMETHBI TPEH/BI B CTOPOHY
YBETUYEHHNA TPOTAXEHHOCTH F'OPU3OHTAJIBHBIX
Y4YACTKOB CKBXUH — 1000 1 6051€€e METPOB,
KOJIMYECTBA MHOT'O3A00UHBIX CKBAXXUH CO CJIOKHOMU
T€OMETPHUEN U CBA3AHHBIX C 3TUM ITOBBIIIEHHBIX
Tpeb6oBaHUN K NpodHOCTU 'HKT, Takke akTyaneH
BOIIPOC BBICOKUX, 10 100 MIIa, yCTBEBBIX 1ABJICHUN
HA HOBBIX MECTOPOXJEHUAX. MBI BUTUM 3aIIPOC
PBIHKA HA TPYOBI C BBICOKMM HAPYKHBIM U
BHYTPEHHHM JIABJIEHUEM, [IOBBIIIEHHON ITPOYHOCTH,
OOJBIINX JUAMETPOB U JUIMH. [T03TOMY MBI OCBOMJIN
ToscrocreHHble 'HKT, nepeMeHHYIO TONIUHY
CTEHKH, TPYOBI BBICOKOM IpOoYHOCTH (110-130 kpsi), a
TAKKe OOJIBbIINE JUAMETPEL, O YEM 5 TOBOPHJI PAHEE.

Ele n3 MHTEPECHBIX 3AIIPOCOB PBIHKA —
NPUMEHEHHE OITTOBOJIOKOHHOI'O KAHAJIA CBA3U BHYTPU
I'HKT. TexHOIOrus I0JIE3HA U IIPU JOOBIYE, KO
I'HKT UCIrIonp3yeTcs B Ka4eCTBE IM(PTOBBIX KOJIOHH U
HEJPONOIb30BATENb B PEAJILHOM BDEMEHH ITOJIYYAET
TOYHENIYIO MH(POPMAIIMIO O IUVTACTOBBIX ITAPAMETPAX,
4 TAKJKE IIPU CEPBUCHBIX PaboTax — OI13 1 OCBOEHUU
CKBAKMH.

BK: KakoOBHI CTpAaTEIrHY€CKHE IJIAHBI
000 «OCTM»?

P.C.: B HAIIMX CTPATErMYECKUX IUIAHAX, KOHEYHO,
MHPOBOE rocriofcTso! (CmeeTcs) A eCiy CEPbE3HO,
TO MBI IIJIAHHPYEM HAPAIIHBATD IIPOU3BO/ICTBO TPYOBI,
pacHpPATL HOMEHKJIATYPY, BBIXOAWUTH HA HOBBLIE
PBIHKH COBITA U BCET/IA OOECIIEYNBATD BEICOYAHIIIEE
KAa4eCTBO HALIEH IPOAYKIIUU

Bbena 6ecexy MapuHa KyJTHKOBCKas,
«Bpemsa KoaTio0uHra. Bpems I'PI»

to excellence, and we are not going to ‘lower the bar’.
Nothing but the best will ever satisfy our Quality
Control Service.

CTT: How are you going to expand the range of
products to stay in line and keep pace with the
development of CT technologies?

R.S.: We are constantly keeping the finger on the
pulse. For instance, international CT manufacturing
companies have introduced the Quench and Temper
technology to gain better CT performance. ESTM is
doing our own research in this field.

At the same time, we cater for the needs of the
Russian market and our customers. With the current
tendency of getting longer horizontal wellbores
upwards of 1,000 m (3,000 feet), and of drilling
multilateral wells featuring complicated geometry, the
CT strength requirements are increasing. Besides, the
issue of high wellhead pressure at new fields should
not be overlooked. The market demands coiled tubes
for high external and internal pressure, featuring high
strength, large OD, and length. Therefore, we embrace
avariety of products, i.e. large OD tubes, heavy wall,
tapered, high-strength tubes (110-130 kpsi).

Yet another market tendency is the application
of fiber optic cable inside coiled tubes. Fiber optic
channels prove useful in oil & gas recovery when CT is
used as velocity strings, and the operator gets real time
information on reservoir parameters. Apart from this,
the technology is employed in bottomhole treatment
and well stimulation jobs.

CTT: And what about the ESTM strategic policy
and plan?

R.S.: Well, no less than global leadership! (laughs)
Seriously though, we plan to ramp up production, to
expand the product range, to enter new markets, and
constantly ensure ultra-high quality of our products.

Interviewer — Marina Kulikovskaya, Coiled Tubing Times
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MHHOBALIMOHHOE PELLEHME
AJ1A BOPbbbI C KOPPO3MEN

KeBuH 3nnuorr -
AVPEKTOP M0 JINHEVIKe
MPOAYKTOB KOMMaHUM
Quality Tubing, koTopas
BxoauT B coctaB National
Oilwell Varco (NOV) n
HaxoamTcs B XblOCTOHe,
wirar Texac. Komnanus
Quality Tubing

SABISETCS BEAYLUMM
npowvzBoamTenemM rubKmux
HaCOCHO-KOMIMPEeCCOPHbIX
Tpy6 (THKT) 1 nocrasnser
MPOAYKLMIO Ha MUPOBOU
PbIHOK KONTIOOWHIa Ha
npotsixkeHv bonee 40 nier.
KesuH npopabotan B komnaHum Quality Tubing 9 net, 40 3Toro
OH paboTas B MeTanyprudeckmx UCrbiTatesnbHbIX
naboparopusix, 06CIYXKMNBAIOLLIMX HEGHTEra30BYIo
[POMBILLIEHHOCTb.

KeBwH nony4un creneHb bakanaspa B ob1actu
MarepuanoBeneHNs 1 TeXHWKM B JTnxarickom
yHuBepcutete B Bugreeme, [NeHcmnbBaHWA. OH aB/seTcs
Y/1eHOM CEeRYIOLLMX MPOGHECCUOHaTbHbIX OPraHU3aLmii;
APl — pecypcHas rpynna no rubkuim 1pybam, SPE, ASM
International, NACE International n ICoTA.

BeegeHune
PoCT uncia HECTAHAAPTHBIX ONEPALTUT 1O

BCEMY MUY 34 IIOCJIETHEE IECATHUIIETUE IPHUBET

K PE3KOMY YBEJTUYEHHIO CJIYIAEB ITOBPEKICHUS

TUOKUX TPYO. TUI 3TUX NOBPEXJECHUI B

UHAYCTPUH KOJITIOOMHI'A JABHO U3BECTEH:

U36HPATEIbHASI KOPPO3US KOCOTO CBAPHOTO LIBA.

DTOT TUI NOBPEXKICHUS HAHOCUT oniepariusam ¢ THKT

OOJBIION yIIEPO IO TPEM OCHOBHBIM ITPUYNHAM:

1. CokpamieHHe CPOKa CIIyKObI TPYOBI BIUAET HA
(PMHAHCOBBIE IOKA34TEJINM CEPBUCHON KOMITAHUH,
NPENATCTBYS BO3MEIEHUIO CTOUMOCTH
PACXOAHBIX MATEPHUATIOB, 4 UMEHHO I'HOKOM TPYyOBL.

2. TloBpexaenus THKT Ha paboyeit Iiomaike
MIPUBOIAT K OCTAHOBKE ITPOU3BOJICTBA, YTO, B CBOIO
o4depeb, MOXKET IPUBECTU K JOPOTOCTOAIUM
IPOCTOSAM.

3. Kopposusa mponcCxXoanuT HA BHYTPEHHEN
MOBEPXHOCTH I'MOKOI TPYOBI, UTO 3aTPYAHAET
OIIPENIEIEHUE YUACTKA KOPPO3UH TN
TOYHOE MOJIEJIMPOBAHUE MTOBPEXKICHUSA C
MOMOMIBIO MIPOI'PAMMHOI'O OOECTIEYEHUA JJIA
MPOTHO3UPOBAHUA MAJIOIIUKIIOBOU YCTANIOCTH.

I'maBHBIE IPUYHUHBI 9TOTO MEXAHU3MA PA3PYIIEHU:

KUCJIOTHBIE )KUJJKOCTH, OCTABIINECA HA BHYTPEHHET

MOBEPXHOCTH TPYOBI, HEMTOJIHAA IIPOMBIBKA ITOCJIE

KUCJIOTHOU OOPA6OTKH, MUKPOOHUOJIOTUYECKAS

Koppo3sus (MUK), KoTopasi ABIsIeTCSI OOBIYHBIM
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HA MECTOPOXXAEHMNAX
CHETPAAMLIMOHHDbIVIM
SANACANM

AN INNOVATIVE SOLUTION
TO CORROSION ISSUES
IN UNCONVENTIONAL
OPERATIONS

KeBuH DJINTHOTT, AUPEKTOP IO THHEHKE NPOXYKTOB,
Quality Tubing

Kevin ELLIOTT, Product Line Director, Quality Tubing

Kevin Elliott is the
Product Line Director at
Quality Tubing, a busi-
ness of National Oilwell
Varco (NOV), based in
Houston, Texas. Qual-
ity Tubing is a leading
manufacturer of coiled
tubing and has supplied
the global coiled tubing
market for over 40 years.
Kevin has been at Quality
Tubing for 9 years and
worked in metallurgi-

cal testing laboratories
servicing the oil and gas
industry prior to joining the group.

Kevin earned a bachelor’s degree in
materials science and engineering from
Lehigh University in Bethlehem, Penn-
sylvania. He has been affiliated with
the following professional organiza-
tions: APl — Resource Group for Coiled
Tubulars, SPE, ASM International,
NACE International, and ICoTA.

Introduction

The rise of unconventional
operations around the world over
the past decade has dramatically

increased the frequency of a

failure mode already known to

the coiled tubing industry: preferential corrosion

of the bias weldment. This failure type is extremely

detrimental to coiled tubing operations for three

primary reasons:

1. Areduction in tubing life impacts service company
financials by preventing recovery of the cost of a
consumable item, namely, the coiled tubing

2. On-site failures can force shutdowns of operations,
leading to costly downtime

3. The corrosion occurs on the tubing ID, making
it difficult to locate or accurately model with
predictive low-cycle fatigue software.

The root cause of this failure mechanism is

related to fluids left in the tubing ID that are acidic,

either from incomplete cleaning of a string after an

acidizing operation or from microbially induced
corrosion (MIC), which is common in unconventional
plays. Removal of the residual fluids in the coiled
tubing (and the killing of all bacteria when MIC

is a likely corrosion source) is not always possible

after completing coiled tubing operations, which

leads to corrosion. The corrosion affects the entire



Pucynox 1 - H3oupamenvnasn koppo3us
KOCO020 c8aprozo wiéa (Ha 6Hympennei
nosepxnocmu 2uoKoil mpyouvt).
Macwma6, mm

Figure 1 - Typical preferential corrosion
of a bias weldment (taken on the ID).
Scale is mm

SIBJIEHHUEM B HETPAAULIMOHHBIX IU1aCTaX. [Tocie
3asepuieHus onepauni ¢ 'HKT ypanenue ocTaTkos
JKMJKOCTHU B TUOKOI TPyO€E (M YHUYTOXKEHHE

BCEX OAKTEPUI B C/Ty4a€ MUKPOOUOIOTUUECKON
KOPPO3UH) HE BCET1A BO3MOXKHO, YTO IIPUBOAUT K
BO3HUKHOBEHUIO KOPPO3UU. KOppo3us BOSHUKAET
O BCEH JJIMHE TPYODL, OJTHAKO €€ BO3ACHCTBUE
OCOOEHHO CUJIBHO HA YYACTKAX KOCBIX CBAPHBIX
LIBOB M3-34 UX HEOJHOPOAHOCTU. Ha prucyHkKe 1
MOKA32HO TUIIOBOE U300PAKEHNE KOPPOZUHU HA
BHYTPEHHEN IOBEPXHOCTHU TPYOBL, TJIE MOKHO
3aMETUTD JIMHENHYIO KOPPO3UIO U MAJIOLIUKJIOBBIE
YCTAJIOCTHBIE TPEIIMHEL, PACTYILHE YEPES CTEHKY
TPYOBL

MHHOBaUMOHHOE pelleHne
npobnem Koppo3umn

Koppo3us cTanyu BO3HHUKAET U3-32 KOPPO3ZUOHHBIX
KUJKOCTEN (B JAHHOM CJIY4a€ KMCJIOTHBIX BOAHBIX
PAaCTBOPOB), KOTOPBIE CMAYHBAIOT IOBEPXHOCTD
cTanu. ECIN KUAKOCTH HE CMaYHUBAIOT IOBEPXHOCTb,
KOPPO3Us HE BOBHUKAET. TAKUM 06PaA30M, /1151
penieHus Npo6IEMbI MOXKHO UCTIONb30BATh
JIOK2JIBHOE TTIOKPBITHE CBAPHBIX IIBOB, CIIOCOOHOE
BBIJICPXKATDH BBICOKUC TCMIICPATYPHI U JABJICHU A,
BO3ZHUKAIOIINE ITPU IPOU3BOACTBE 'MOKOI TPYObI U
BO BPEMS MOJIEBBIX PAOOT.

Kommnanua NOV nosny4uia JIMOEH3UIO Ha IIPOLIECC
HAHCCCHUWA ITIOKPBITHSA, B KOTOPOM J1JIs1 JIOKAJIbHOH
3aIIUTBI CBAPHOI'O MIBA UCHIOIB3YETCA (PU3UYECKOE
OCaXK/JIEHUE U3 TapOBOH (pasbl. ITpoussoguTeEN
TPy6 UCCIIETOBAINA TIOKPBITUA B IIPOIIJIOM, HO UX }

tubing length, but the bias weldment is attacked
preferentially, likely due to inhomogeneity inherent
in weldments. A representative ID view of this type of
corrosion is provided in Figure 1, which shows knife-
edge corrosion and low-cycle fatigue cracks growing
through the tubing wall.

EQUIPMENT

An Innovative Solution to Corrosion Issues

Corrosion of steel requires the corrosive fluids
(in this case acidic aqueous solutions) to wet the
steel surface. If fluids do not wet the surface, no
corrosion will exist. Thus, a method of coating that
can withstand the high temperatures and pressures
of coiled tubing manufacturing and operations that
locally protects the bias weldment will solve the
problem.

NOV has licensed a coating process that uses
physical vapor deposition to locally protect the bias
weld. Coatings have been investigated in the past by
tubing manufacturers, but applications have been
stymied by issues with coating adhesion. The thin film
coating of PVD had excellent adherence, inspiring a
stage-gate testing program for the development of a
working prototype apparatus.

Testing Results

The first test was to manufacture coated samples of
coiled tubing steel. Even though the embodiment of
this technology was to protect the bias weldments, it
was viewed as unnecessary to make welded coupons
since this test was one meant to prove coating
adhesion. Ten samples were coated with four different
coatings at varying thicknesses. The first test was to
perform a bend test (U-Bend), similar to a welding
procedure qualification test per the ASME Boiler and
Pressure Vessel Code (Section IX). Unlike a typical
mechanical test of a weld, the coating adhesion was }
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Pucynoxk 2 — Henoimanue na U-06pa3nsiii
U32u0 ONAMOOCIUPOBAHUA HANPAICEHUT,
6O3HUKAIOWUX NPU U320 OBNCHUU 2UOKUX
mpyo (noKkpovimue noKa3aio HU3KY10
npounHocms aoze3uu)

Figure 2 — U-Bend test to simulate tube
Jorming stresses (coating bad adbesion
issues)
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NPHUMEHEHHUE ObLIO 3aTPYAHEHO M3-32 IPOOJIEM CO
CLENJIEHHUEM TTOKPBITUA C IIOBEPXHOCTBIO (AATE€3UEN).
HaneceHnune TOHKOIVIEHOYHOT'O NOKPBITHS TYTEM
BaKyyMHOr0 HanbuleHus (PVD) o6ecnieunBaet
OTJIMYHOE CLIETIJIEHUE MOKPBITHS C IOBEPXHOCTDIO,
4TO JA€T OCHOBAHUE JJI51 IPOBEJEHHUS MO TATHBIX
UCIBITAHUHN I PA3PA60TKHU PabOYHUX IPOTOTUIIOB.

Pe3ynbTaThl MCNbITAaHUN

IlepBBIM HIATOM OBLIO U3TOTOBJIEHUE OOPA3LIOB
cranu 'HKT ¢ nokpertueM. HecMOTpst HAa TO 94TO
3TA TEXHOJIOTUA NPENHAZHAYECHA JIJIS 3AIUThI
KOCBIX CBAPHBIX IIIBOB, OBLJIO IPUHATO PEUICHUE
NPOBECTH UCHBITAHUE OOBIYHBIX OOPA3LIOB CTAINU
BMECTO OOPA3LIOB CO CBAPHBIMHU IIBAMH, TIOCKOJIBKY
LEJIBIO SIBJISJIOCH MOATBEPKICHUE IPOYHOCTH
CLIETIZIEHH S TIOKPBITUS C IOBEPXHOCTDIO. YeThIPE
TUIA HOKPBITUI PA3JTMYHON TONIIHHBI ObLIN
HAHECEHBI HA JIECATb OOPAa3L0B. B IepByIO Ouepenb
OBLIO IPOBEJIEHO UCITBITAHUE HA U3ru6 (U-0Opa3HbIA
U3ruob), aHAJIOTMYHOE KBATU(PUKAITUOHHBIM
UCITBITAHUAM CBAPOYHBIX PAO6OT CONIACHO CTAHAAPTY
ASME (AMEPHUKAHCKOE OOIIECTBO HHKEHEPOB-
MEXAHUKOB) 10 KOTJIAM U COCYZAAM, PAOOTAIONIUM
nop aasyueHueMm (paszgen IX). B ominuue ot
CTAHJJAPTHBIX MEXAHUYECKUX UCITBITAHUI CBAPHOTO
1B, MPOYHOCTD A/IT€3UU ITOKPBITUSA UCCIIEN0BANIACh
Ha BHYTPEHHEN MOBEPXHOCTU U3rnd6a 00pasIa,
UMHUTHPYIOMIETO BHYTPEHHIOI IOBEPXHOCTD TPYOHI
(MecTO N36UPATENBHON KOPPO3UN).

JInnib y OHOTO U3 00pa310B OblJId 3aMEUYEHA
HU3KAsA IPOYHOCTD 4ATE€3UH, KAK ITOKA3aHO HA PUC. 2.

INocne ucnbrranus Ha U-OO6pas3HBI U3rud
OCTAJIBHBIE IEBATH OOPA3LIOB ObLIN ITOTPYKEHBI B
15%-10 COIAHYIO KUCJIOTY 6€3 JOOABOK JIJISI UMUTALIUHN
KOPPO3UOHHOM CPEJBL, KOTOPAA XaPAKTEPHA AJ1A
HECTAHJAPTHBIX ONEPALUT C HAJIMYHEM B CKBAXKUHE
MHKPOO60B. TOIIBKO OJJHO IOKPBITHE BbIJIEPKAIO
BO3JIENCTBUE KHUCJIOTBI, YTO YIIPOCTHUJIO BBIOOP
METO/1A IIOKPBITUA U MaTepraa. Ha pucynke 3
n3ob6paxkeHa pororpadus 0opasua ocjie
BO3JENCTBUA KUCIOTHL. CIEAYET OTMETUTD, YTO
TOYEYHA KOPPO3USA B MECTE HAHECEHU S TIOKPBITUA
OTCYTCTBYET. TaKKe CJIEyET OTMETHUTD, YTO CHUJIBHEE
BCET'0O KOPPO3US IPOABIIAETCSA HA TPAHULIE PA3/IEIa
MOKPBITHS, YTO MOYKET OBITH BBI3BAHO HAJTUYHUEM
TaJIbBAHUYECKOM CBA3H. TAKOH YPOBEHb KOPPO3UU
OBLJI IPU3HAH IIPUEMJIEMBIM, TAK KAK N30MPATEIbHAS
KOPPO3UA KOCBIX CBAPHBIX IIBOB YK€ COAEPKUAT
TraJIbBAHUYECKNI KOMIIOHEHT, KOTOPBIH U ABJIACTCS
MNPUYUHON U36MPATEIbHOIO XAPAKTEPA KOPPO3UHL.

INocie yecrenHbpIX UCTIBITAHUN IIOKPBITHI
JUIA OTIPEEIEHU A JIOKAJIBHOU KOPPO3ZUOHHOM
CTOMKOCTH B PAMKAX IIPOLECCA U3TOTOBJIEHUA
TPyO OBLIN IPOBEACHBI ITOCIEAYIONUE UCTIBITAHUS,
B KOTOPBIX JIJISI MOJIETMPOBAHUS ITUKIMYCCKUX
HAI'PY30K B IIOJIEBBIX OIIEPALUAX OOPA3LIbI ObLIN
ITIOMENICHBI B TPYOOIIPOKATHBIN CTAH M UCITBITAHBI
Ha MAJIOIIMKJIOBYIO YCTAJIOCTh. HECMOTPSA HA TO YTO
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Pucynox 3 - Hcnsimanue na U-00pa3nwiii
u32u6 nocne go3oeticmeusn 15%-1 HCI.
Toueunasn Koppo3ua na zpanuue pasoena
noxpusimus (6Hu3y caesa). Macumao, mm
Figure 3 — U-Bend test to after exposure
to 15% HCI. Note pitting at the coating
interface (bottom left). Scale is mm

examined on the bend intrados, which simulates the
tubing ID (the location of the preferential corrosion).
Only one of the coupons had visually noticeable
adhesion issues, which is shown in Figure 2.

Following the U-Bend testing, the remaining
nine samples were immersed in uninhibited
15% hydrochloric acid to simulate the corrosive
environment caused by microbes in unconventional
operations. Only one coating resisted the acid
exposure, which made selection of a coating method
and material simple. A photograph of the U-Bend
sample after exposure is provided as Figure 3. Note
that there is no visible pitting corrosion at the location
of the coating. Additionally, it is worth noting that the
corrosion is heaviest at the interface of the coating,
which is likely to be due to a galvanic couple. This
corrosion was judged acceptable since the preferential
corrosion of the bias weldments already contains a
galvanic component — hence the preferential nature
of the corrosion.

Based on successful testing of the concept in terms
of tube forming and localized corrosion resistance,
further tests were performed to make coupons to
be put through tube forming and low-cycle fatigue
testing to simulate cyclic loading conditions in coiled
tubing operations. While there was high expectation
for the technology based on the previously completed



paHee MPOBE/ICHHbBIC
UCIIBITAHUSA y2KE BCEININ
OOJIBIIINE OKUAAHUS

OT TEXHOJIOT'UY,

CE YOI 3TAIl
JIOJI2KEH OB 1aTh
PYKOBOZACTBY
JIOTIOJTHUTEJIBHOE
OOOCHOBAHUE TOTO,

4TO KOHLENIUA OyIeT
pPaboTaTh, 1 OOECIICYUTh
(PMHAHCUPOBAHUE JIJIS
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C IIOKPBITUEM,
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Pucynox4 — H3oopaxcenue enympenneii nogepxrnocmu mpyoot c PVD-
NOKPbIMUEM KOCO2ZO0 C8APHOZO UEA.

Caedyem oopamums HUMAHUE, UMO OKUCS (KPACHAA PHCABUUHA)
603HUKaem no 6ceti NOBEePXHOCIU NOKPbIMUA, HO 6 HeM Hem Pa3PblEoeE.
Macwmmao, mm

Figure 4 — ID view of PVD-coated bias weldment. Note that oxide (red rust)
is over the entire coating surface but that there are no discontinuities in the

IIBAMH, KOTOPBIE
OBLITH TIOMEIICHBI B
TPYyOOIPOKATHBIIN CTAH KAK OOBIYHBIE THOKHE
TPyO6BL [1epBhIit 06pa3er ObUT Pa3JeIcH Ha CEKITUN
B IIPOJIOJIBHOM HAIIPABJIEHUH JJI BU3ydJIbHOM
OLIEHKH CLETIJIEHUA TOKPBITUSA C TIOBEPXHOCTDIO, [IPU
3TOM GOJIBIINX PA3PBIBOB LEJTOCTHOCTH NOKPHITUSA
3aMEYEHO He 6bU10. OCTAIbHBIE OOPA31IbI ObLIN
MOJBEPKEHBI IIJTACTUYECKOMY U3IHOY IO/ JABJIEHUEM
JUL MOZIETTMPOBAHUA HAI'PY30K B MOJIEBBIX YCJIOBUAX.
Ha pucyHke 4 ITOKa3aH OH U3 0OPA3LI0B IIOCJIE
[UKJIAYHOT'O PA3/ETIEHNA HA CEKIIUHU B IIPOJOJIBHOM
HAMPABJIEHNH JJI UCCJIEJOBAHMA ITOKPLITHA. [Tpn
3TOM JKHJIKOCTb UCIIBITAHUA OCTABAJIACh BHYTPU
TPYOBI B TEUEHHE BCETO IIEPUOAA BLIXOAHBIX
JHe. M300paskeHue NOKPBITHUS HA BHYTPEHHEHN
MOBEPXHOCTHU TPYOBI ITOKA3BIBAET, YTO CLIETIIIEHNE
MOKPBITHA C TOBEPXHOCTBIO HE IPEPHIBAECTCS, YTO
COOTBETCTBYET 33/1a49aM UCITBITAHUA.

CiielyeT OTMETUTD, HA CBAPHOM IIIBE ObLI
3aMEYEH PA3PHBIB ITIOKPBITHA, YTO ObIIO OKHUIAEMO,
MOCKOJIBKY ITOKPBITHE HAHOCHUTCA IO IPOBEAECHU A
BBICOKOYACTOTHOM MHYKIJMOHHOM CBapKU. Pemenue
3TOU JABHO U3BECTHON MPOOJIEMBI 6bLJIO BBITIOJTHEHO
IyTEM aHa/IM3a BcexX 0TKa30B THKT B 1osyieBbIx
YCJIOBUAX M3-34 BHYTPEHHEN TOYEYHOU KOPPO3UHN U
PACTPECKMBAHMA HA YIACTKAX KOCBIX CBAPHBIX IIIBOB.
Ananuz 102 0TKa30B r'HOKUX TPYO, IPOBEACHHBI
B 1iepuoz ¢ 2014 o 2018 rop, mokasasi, 4To
BO3HHUKHOBCHUE KOPPO3UU HUKOIJd HE HAYUHAJIOCh
H4 Y4aCTKE CBAPHOI'O WBA. [IpakTrueckoe
NPUMEHEHHE JAHHON MH(POPMALIMHU 3AKIIOYAETCA B
TOM, YTO HAJIMYHE PA3PBIBOB IIOKPBITUS JOIIYCTHUMO
IIPU YCJIIOBUH, YTO OHU HAXOAATCS HA CBAPHBIX IIBAX. }

coating. Scale minor dimension is mm

testing, this next stage was meant to provide further
justification to the management team that the concept
would work to secure funding to commission a
working prototype PVD apparatus.

Test samples were created containing bias welds
given a PVD coating. The samples were put through
the manufacturing tubing mill, as typical coiled tubing
product would be processed. The first sample was
sectioned longitudinally to visually evaluate for the
adherence of the coating, with no obvious breaks
in coating continuity noted. The remaining samples
were bent plastically under pressure to simulate the
loading conditions in the field. Figure 4 shows one of
the samples after cycling sectioned longitudinally to
reveal the coating, with the test fluid left within the
tubing ID for an entire weekend The ID view of the
coating in this image shows that it is continuously
adhered, which meets test expectations.

It must be noted that the coating is discontinuous
at the seam weldment, which is expected for this
operation, since coating is performed before high-
frequency induction welding. This was a known
design issue but was satisfied with a review of
all failure analyses from the field that included
internal pitting and cracking at the bias weldment.
This revealed that none of the 102 failure analyses
performed between 2014 through 2018 contained
the initiation site at the seam weld area. The practical
application of the knowledge is that a discontinuous
coating is acceptable, provided the discontinuity is at
the seam weldment.

Based on the success of the first two test programs,

<
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Ycnex nepBbIX
JABYX UCIBITAHUH
TO3BOJINJI OOECIIEYUTD
(PMHAHCUPOBAHUE /IS
Pa3paboTKu paboyuero
npororuna. Pazpaborka
OPOTOTHIA BBIIOIHANIACH
HOAPATIUKOM,
MMEIOIUM ONBIT B
06J1aCTH IIPOU3BOJICTBA
METAUTUYECKUX
U3/IEIUN C IPUMEHEHHUEM
KOMIIJIEKCHBIX CUCTEM
yIpasjeHus. Beuto
MPEIIONKEHO HECKOIBKO
BAPUAHTOB KOHCTPYKIIUH.
IIpr 3TOM OCHOBHOM
3aJ1a4€en ObLIa pa3padoTKa
BAKYYMHOU KAMEPHI,
CITOCOOGHOU OOECTIEUNTD
r€PpMETUYHOCTD IPU
HAHECEHUHU ITOKPBITUA HA
HEIPEPBIBHYIO CTABHYIO
HOJIOCY.

KoHcrpyknus
ObLIIa OKOHYATEJIBHO COITIACOBAHA CO BCEMU
3aMHTEPECOBAHHBIMUA CTOPOHAMHU, U BAKYYMHAs
KaMepa 6bl1a YCTAHOBJIEHA Ha 3aBojic Quality Tubing
B XBIOCTOHE, IITaT Texac. Ha pucyHke 5 nokasaH
BH/] Y€PE3 CMOTPOBOE OKHO HA ITPOILIECC MOHU3ALUHN
MaTepuasIa IOKPLITU (CUHETO LIBETA).

ITocsie yCTaHOBKM pabOY€ero MpoTOTUIIA
cenyIome 3a71a4€er 6blJI ITIOUCK ITAPTHEPOB
JUIS ONBITHO-TIPOMBINIIEHHBIX UCIIBITAHUNA
nsrorossieHHbIX 'HKT. B pesynbrare Obuin
MU3TOTOBJIEHBI THOKUE TPYOBI CTAHAAPTHBIX
TUIIOPA3MEPOB U KOHCTPYKITUU C BTOPUYIHOM
TEPMUUYECKON OO6paboTKON. Ha cerogHAmHnM 1cHb
COOOMIEHNT O IPEXKAEBPEMEHHBIX OTKA34X U3-34
MECTHOI KOPPO3UH HA BHYTPEHHEN IIOBEPXHOCTU
TPYOBI HE IIOCTYIIAJIO.

BbiBOAObI

Ha TCKYH.II/IIZ MOMCHT HCIIBITAHWSA IIPU3HAHBI
YCHEITHBIMH, OTHAKO CIIIE ITPE/ICTONT OIIPECTUTD,
YCTPAHACT 1N ,Z[ZlHHbIIZ MCTOA HAHCCCHU A ITOKPBITHU A
npoobIIEMY C U3OUPATETBHON KOPPO3UE CBAPHBIX
IIBOB UJIM K€ OH JIMIIIb 3HAYHNTCJIBHO ITIOBBIIIACT
CTOUKOCTb K MECTHOU KOPPO3UU. B mo60oM ciyuae
3TA TEXHOJOT U ITO3BOJISICT 3HAYNTEIBHO TOBBICUTD
HAJIE’KHOCTDb T'MOKOU TPYOBI IPU UCTIOJIb30BAHUH B
CJIAHIIEBBIX KOJUIEKTOPAX 32 CYET 3AMTUTHI OT OJTHOTO
W13 MEXAHU3MOB pa3py1ieHus. ClaeyeT OTMETUTb,
YTO IIPU KOHTAKTE C KUCJIOTHBIMH PACTBOPAMU

TPYyOBI NO-TIPEKHEMY OYAYT HOABEPTaThCS KOPPO3UH.

JlaHHOE pemeHne NPOCTO IIEPEHECET> KOPPOIHIO
CO CBAPHOT'O IIBA HA Y44CTOK TPYOBL, KOTOPBIXA H0JIee
YCTONYMB K BOBHUKHOBEHUIO U PACIIPOCTPAHEHUIO
TPEIWUH MAJIOLIUKIOBOH YCTAJIOCTU.  ©
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Pucynox 5 — Buo uepes cmompogoe OKHO Ha NAA3MeEeHHOe Dacnblienue
ROKPBIMUA 8 PAMKAX 3A600CKUX NPUEMO-COATMOUHBLX UCHLIMAHULE
Figure 5 — View of the coating plasma through the observation window
at the factory acceptance test

capital for a working prototype was secured. The
design of the prototype was handled by a contractor
experienced with hardware manufacturing and
controls integration. Several design iterations were
proposed, with the obvious design challenge being the
creation of a vacuum chamber capable of sealing on a
continuous steel strip.

A design was finally settled upon by all stakeholders
and was installed in the Quality Tubing manufacturing
facility in Houston, Texas. A view of the ionization
of the coating material (blue in color) through the
observation window is provided below in Figure 5.

With the working prototype apparatus installed,
the next challenge was to find partners for the beta
test strings. Strings have been manufactured in
conventional designs and after secondary thermal
processing, with no reports of premature failure due to
localized ID corrosion provided to date.

Conclusions

Testing to date has been successful, but further
work remains to determine if this coating method
remediates issues with preferential corrosion of
bias weldments or just significantly improves local
corrosion resistance. Either way, this technology
stands to dramatically improve the reliability of
coiled tubing in shale plays by removing a particularly
concerning failure mechanism. It is worth noting that
the tubing will still corrode when in contact with
acidic solutions; this solution will simply “move” the
corrosion away from the weldment to a portion of the
tubing that is more resistant to low-cycle fatigue crack
initiation and propagation. ©
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HEDTEITPOMBICJIOBAA XMW A

VI MexayHapogHas (XIV Bcepoccurickas)
HAYYHO-TIPAKTHYCCKAA KOH(PEPEHIIA

B PI'Y Hedptu mraza (HUY) umenu .M. I'ybkuHa
27 nions 2019 ropa npomwna VI MexagyHapogHas
(XIV BcepoccuricKast) HayYHO-TIPAKTUYECKA
KoH(pepeHnus «<He(TEnPpOMBICIOBAS XUMUSI».

Opra"nmu3aTopamMu MEPOIIPUATHSA TPAJULUOHHO
BBICTYITMJIM MUHUCTEPCTBO OOPA30BAHUA U
Hayku Poccuiickort @eepannu, peiepaibHOE
rOCYZAPCTBEHHOE AaBTOHOMHOE OO6Pa30BATEIBHOE
YUPEKIECHUE BBICIIETO OOPA30BaHUA «POCCUIICKUN
TOCYZAPCTBEHHBIN YHUBEPCUTET HEPTHU U I'a3a
(HaLMOHAJIBHBIN UCCJIEA0OBATEIbCKUM YHUBEPCUTET)
umeHu .M. I'y6kuHa», HOLL «[IpOMBICJIOBASI XUMHU 1>,
TexHonoru4yeckas rardopma «[€eXHOIOINH OOBIYN
U UCIIOJIb30BAHUSA YITIEBOLOPOAOB.

OCHOBHYIO ayJJUTOPUIO KOHPEPEHITUU COCTABUIIN
npeacrasuren HWH, By30B, npegnpusTui
Y KOMITAHUI, 3aHUMAIOMUXCA PA3PAbOTKOM,
IIPOU3BOIACTBOM, IIOCTABKOM U IIPUMEHEHHUEM
XUMHUYECKUX PEATEHTOB JIJISI HEPTAHON U I'a30BOM
IIPOMBIIUJIEHHOCTH HA TeppuTOoprur Poccuu u crpan
CHT — 56 4esioBeK, MPEACTABIAIONNX 18 YY4ECOHBIX,
HAyYHBIX U IPOU3BOACTBEHHBIX OObEJUHEHNUI U
OPraHMu3aIun.

VY4aCTHUKH KOH(PEPEHITUH CTABUIN CBOEN
LEJIBIO BBIABUTH OCHOBHBIE TEH/ICHIITUY B

Pa3BUTHUU MHUPOBOT'O M POCCUHCKOT'O PBIHKA
XUMUYECKHUX PEATEHTOB, YCTAHOBUTDb KOHTAKTHI
U MOJIYYUTDb HEOOXOAUMYIO MTH(POPMALIUIO O
COBPEMEHHOM YPOBHE ITIPOU3BOACTBA U IPUMEHEHUS
XUMHUYECKHUX PEATCHTOB JIJISI HEPTAHOM U I'a30BON
NPOMBINITIEHHOCTH.

C IPUBETCTBEHHBIM CJIOBOM K YYACTHUKAM
KOH(EPEHIUN OOPATHUIICS IIPOPEKTOP
1O MHHOBAIIMOHHOU AEATEIBHOCTU U
KOMMEPLUUAIN3ANN Pa3paboTok PI'Y HepTHr
uraza (HNUY) um. 1.M. I'ybkuHa, npodeccop
M.A. Cunun. OH, B YaCTHOCTH, CKA3aJT:
«Konpepennuio «HedTenpoMbICIOBAS XUMUSI» Mbl
MPOBOANM €KETOJHO. OHA CTAJ1d OYE€Hb U3BECTHOM
IJIOLAJIKOM, COOUPAIOIIEH IPEACTABUTEIEHT U
KOMIIAHUH, U By30B — HAYYHBIX IIKOJI. Y POCCUNCKON
HEPTENPOMBICIOBOM XUMHUU ECTb HECKOJIBKO
O4YE€Hb CUJIBHBIX HEHTPOB: 3TO Ka3aHp, Ypa, Camapa,
Ilepmb, HY 1 MOCKBa. MBI pa/ibl IPUBETCTBOBATD
BCEX YYACTHUKOB B CTEHAX HAIIETO YHUBEPCUTETA,
KOTOPBHBIH B cnegyronieM, 2020 roay 6y1eT OTMEYATh
90-neTHn 106Unei. Takoi CTaphlil By3, KOHEYHO
JKE€, YTHUT CBOU TPAJHUINH, OTHA U3 KOTOPBIX —
NPOBOAXTD KOH(pepeHuuio «HedTrenpoMbICioBas
xuMus». He 6y1y FOBOPUTD O €€ 3HAYCHUU: Bbl BCE
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npO(pEeCCUOHABI U IPEKPACHO IOHUMAETE, UTO O€3

XHUMUHU HU OJJMH NIPOLIECC JOOBIYH HE OOXOANTCH, A

HePTAHAS OTPACIb — CTAHOBOU XPEOET SKOHOMHUKU

Poccumn. TIoaTOMY BCE, YTO MBI JIEJIAEM, — BO OJ1ar0O

OreuecTBa».

Tematuueckoe none VI Mexx1yHapOaHON

(XIV BcepoCCHICKOIT) HAYyYHO-IIPAKTUYECKOM

KoH(pepeHnuu «<HepTenpoMeICIOBAsI XUMHUS» OBLIO

C(POKYCHUPOBAHO HA CAEAYIOMNX HATIPABICHUAX:

* PEAreHTHI I OyPEHUS, 3AKAHUUBAHUSA X PEMOHTA
CKBaKHH;

* PEAreHTHI U TEXHOJOI'NH UX IPUMEHEHM S B
IIPOIECCAX MOBBIIEHUS HE(PTEOTJAUH ILIIACTOB,
MHTEHCU(PUKALTUU TOOBIYH HEPTH;

* IPUMEHEHUE XUMUYECKUX PEATEHTOB IIPU
TPAaHCIIOPTE HEPTHU U HEPTENPOLYKTOB;

¢ pa3paboTKa U IPUMEHEHUE COBPEMEHHBIX
3AIIUTHBIX MATEPUAJIOB, DAKTEPULIH/IOB U
UHIHOUTOPOB KOPPO3UH, CONEOTIOXKEHUA U
MapaHUHOOTIOKEHU IIPU TOOBIYE U TPAHCIIOPTE
HeMTU U Ta33;

* IPUMEHEHUE BOJOPACTBOPHUMBIX ITOJIMMEPHBIX

Y poccnmnckon
HedTenpPoMbICIOBOV XUMNU

€CTb HECKOJIbKO O4EHb CUbHbIX
LeHTpoB: 3To Ka3aHb, Y¢a,
Camapa, lNepmb, Hy 1 MockBa.

MAaTEPUAJIOB B IIPOLIECCAX IKCILIyATALUH

HEPTAHBIX MECTOPOXKIECHULT,

* MOBEPXHOCTHO-AKTUBHBIE BEMECTBA B HEPTAHON

U ra30BOM IIPOMBILIJIEHHOCTY;

* (PU3UKO-XMMHUYECKHUE UCCIIENOBAHNUA HEDTET

U PEATEHTOB, IPUMEHAEMBIX JIJISI JOOBIYU U

TPAHCIIOPTA HE(PTHU U Ia3a;

* 3KOJIOTUYECKHE ACIIEKTHI IPOU3BOACTBA U

IIPUMEHEHUA XUMUYECKHUX PEATEHTOB B HEPTAHON

U ra30BOM IIPOMBILIJIEHHOCTY;

* NH(POPMAITMOHHOE OOECTIEYEHUE U MAPKETHUHT

B OOJIACTH IPOMU3BOJCTBA U IPUMEHEHU A

XMMHUYECKHUX PEATEHTOB JIJII HEPTAHON U I'a30BOI

IIPOMBIIIEHHOCTH.

Oco60€e BHUMaHHE Hd KOH(PEPEHIIUU OBLIO
VAEIEHO TEXHOJIOTUAM IIPOBEJEHUA PEMOHTHO-
U3OJISIIUOHHBIX PA0OT U TEXHOJIOTUAM I10 60pPbOE C
OCJIOKHEHUSIMHU B JJOObIYE HE(PTHU.

Ha xoH(pepeH1IHM 6bIIN 3AC/TYIIAHBL U OOCYK/IECHBI
19 nyIeHApPHBIX JOKIA/I0B, Psi/l U3 KOTOPBIX OJIM30K K
TEMATHKE )Xy pPHasIa «Bpems KONTIOOHUHIA.

Bpemsa I'PIT».

C poknagom «Hanpasnenus paszsutus HITX B [TAO
«fagnnpom He@TH» BICTYIIMII C.A. ITlaIbIMyXaME OB,
PYKOBOJUTEIDb HATIPABIEHUA 10 BHEJPEHHIO
U KOHTPOJIIO UCTIOJTHEHU A TEXHOJIOTUYECKOH
JokyMmeHTanuu ITAO «['a3anpoM HEPTb».

«OnbIT nposeeHus PP B rOPU30OHTAIBHBIX
HEMTAHBIX CKBA)KUHAX C nopTaMu MI'PIT»

060061 ua 3.A. HINATHHOB, 3aBEVIONTUI CEKTOPOM
HOLI JJTIpOMBICIIOBASI XMUMUS». BBUI IIPEACTABIIEH
OIBIT IpOBeAcHUA PUP B ropr30OHTAIBHOM
CKBaXKMHE ¢ nopTamu MI'PIT AByMs pa3arYHbIMU
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TEXHOJIOTUYECKMUMU PEMIEHUAMH, C IPUMEHEHHUEM
I'HKT u texnonoruyeckux HKT. OxapakTepru3oBaH
XO/J] IPOBEJEHUS PAOOT U CBOHCTBA IIPUMEHEHHDBIX
TEXHOJIOTHYCCKUX JKHUAKOCTEN. [Toka3zaHa

3P HEKTUBHOCTD NPOIIECCA.

O 1a60PATOPHBIX UCCICTOBAHUIX
BOJIOM3OJIAIUOHHBIX TEXHOJIOIUI HA KEDHOBOM
marepuane pacckasa M.A. KO)KeBHHUKOB,
HAYJIBHUK OT/IE/IA UCCEJOBAHNI XUMUYECKUX
METO/IOB ITOBBIIEHUA HEPTEOTAAYH IIJIACTA HA
kepHe punmmana OO0 JTYKOWUJT-UHKUHUPUHT»
JlepmHUITHEDTH> BT. [TepMu.

Bepymuit nnxxenep HOLL «[IpOMBIC/IOBAA XUMUST»
C.A. BOpO/IYH BBICTYIIHJI C JOKJIAJ0M «[Ton6op
OO'BEKTOB UCCIEJOBAHUS /I ONIPEICIEHUSA
UHTHOUPYIOIIEI CTOCOOHOCTH CTA6MIN3ATOPOB
TJINH>.

WnxeHep TOro xe 1eHTpa A.A. CrepaHiies
JOJIOXKUII O pa3paboTKe
YHUBEPCATIBHOI'O TAMIIOHAXKHOI'O
pacTBOpa A1 IPOBEAECHUSA
PHP Ha HE(TAHBIX U TA30BbIX
MECTOPOXIEHUAX. bbin
NPOBEJEHBI UCCIEJOBAHUA
OKCH/JA MATHUS U MATHE3UATIBHBIX
LEMEHTOB PA3JIMYHBIX
npoussoauTeneil. Pazpaboran
TAMIIOHAKHBIA COCTAB Ha
MArHE3UaJIbHOWM OCHOBE /I
PEMOHTHO-U30IAIMOHHBIX Pa60T
H4 CKBAKMHAX IIPU TEMIIEPATYPAX
70 100 °C. JlaHHBIF COCTAB
OTINYAETCS OT TPAJHUIIMOHHBIX
BBICOKOU IIPOHUKAIOIIEN
CIIOCOOHOCTBIO 34 CYET CPETHETO
pasMepa 9acTuLl IOpsaaKa 1 MKM 1
BBICOKOY ITPOYHOCTBIO HA U3I'HO.

C.B. AkceHoBa, nuxxeHep HOLJ
JIpOMBIC/IOBAA XM sI», PACCKA3a1a
O TAMIIOHAXHOM PaCTBOpE
H4 OCHOBE CUHTETUYECKUX
CMOJL BbL1 pagpaboran
U3OJISIIUOHHBIN COCTAB HA OCHOBE
(PpeHOoNIPOPMANBACTUIHON CMOJIBI
C PEHONBHBIM OTBEPAUTEIIEM.
HN30ns11MOHHBIN COCTAB
IPEJCTABIAET COOON HU3KOBA3KUI
HECYCIIEH3UOHHBIN PACTBOP
C BBICOKOI ITPOHUKAIONIEN
CIIOCOOHOCTBIO, OOPA3YIOIIUI CO
BPEMEHEM CTOMKHH U IIPOYHBIA
K HAaI'py3KaM TAMIIOHAKHbBIN
KaMmeHb. [IpoBeeHnl
UCCIENOBAHUS PA3PAOOTAHHOIO
COCTAaBa U OIIPEAEICHO BPEMSI
res1e00pa30BaHUS KOMITO3UITUH TPU
Pa3IUYHBIX YCIOBUSX.

O6 nccaeOBaHUU PEATEHTOB
TEXHOJIOI'NH TOJIMEPHOTO
34BOAHEHUA /11 YCIIOBUNA
MECTOPOXAECHUM 3a11aJTHOM
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Cubupu paccKazana MUHXXEHEP-XUMUK 1-11 KaTeropuu

ummana OO0 JIYKOWUJI-UHKUHUPHUHT >

«KoraneiMHUITHMHEeDTH> B T. TIoMeHNn

A B. Knagosa. HOBYIO TEXHOIOI'UIO JIMKBUIALIA N

MOIVIONIEHUH KAPOOHATHBIX KOJIJIEKTOPOB

(1a npumMepe KyenmoBCKOro MECTOPOXKIEHHU A

ITAO HK «PocHe(Tb») IPE3EHTOBAIA TEXHUK

OO0 «CamapaHUITMHeDTH> B.B. KyspMuHa.
ITo6eauTeNsIMI KOHKYPCA 32 JIYUIIHH JOKIA/]

10 UTOraM PabOThl KOH(PEPEHITUH CTAIH

AB. PaxpeeBa, aACIUPAHT Y(PUMCKOTI'O HHCTUTYTA

xumnu PAH, pacckazasmas o «Pa3paboTke

HOBBIX HE(DTEIIPOMBICJIOBBIX PEATEHTOB Ha

OCHOBE MTOJTUCAXAPUOB>, U BEAYIIUI HHXKEHED

HOL] dIpombicnoBasa xumus» ILK. Kpucanosa,

BBICTYIIMBIIAA C JOKJIAIOM «kccnenoBanue

BA3KOYIIPYTUX CBOMCTB PACTBOPOB IOBEPXHOCTHO-

AKTUBHBIX BEMIECTB.




B nocnegHue rogbl 3Ha4YUTENbHO
aKTUBU3NPOBAJIUCL Hay4YHO-
nccnegoBaTenbckue paboThl,
HarnpaB/ieHHble Ha NoJlyYeHne

pPa3sIMv4HbIX XUMUNYECKUX peareHToB

MU UccnegoBaHUe MexaHU3mMa ux
AEVNCTBUS, O YEM CBULETENLCTBYIOT,

B YaCTHOCTU, KaK 57 ctaten u

TE€31COB AOKJ/1AA0B, MPeACTaBNeHHbIX

Ha KOH(pepeHUnN, Tak 1 Bce
Oonee WMpokoe ncnonb3oBaHMe
OTeYeCTBEHHbIX XMMpPeareHTOB B
HedTerazoBou oTpacim.

Ha koH(pepeH1IMN 6bI0 OTMEYEHO, UTO B
OCIEJHUE TO/Ibl 3BHAYUTEIBHO AKTHUBU3NPOBAINCH
HAy4YHO-HCCJIEOBATEIbCKHUE PAOOTHI,
HAIIPABJICHHBIC HA [IOJIYYEHHUE PA3IUYHBIX
XUMHYECKHUX PEATEHTOB U UCCIIEJOBAHUE
MEXAHU3MA UX JCHCTBHUSA, O YEM CBH/ICTEIbCTBYIOT,
B YACTHOCTH, KaK 57 CTaTeN U TE3UCOB JOKIAIOB,
NPEJCTABICHHBIX HA KOHPEPEHUY, TAK U BCE
6oJ1ee MUPOKOE UCTIOIB30BAHUE OTEUYECTBECHHBIX
XHUMPEAreHTOB B HE(PTEra30BOM OTPACIIN.

OJHO U3 PEMIEHUN KOH(PEPEHLINH —
06pPaATUTHCS B MIHUCTEPCTBO S3HEPTETUKU
C LIEJIBIO MHUIIMUPOBAHUS PA3PAOOTKU
meroguku onpegenenusn JIXOC nyrem
PEHTIEHOIYOPECHIEHTHOI'O A4HAJIN34,
TIO3BOJISIONIEIO OIIPEAEIATE COACPXKAHNE

Cl BHE 3aBUCHUMOCTU OT XUMHUYECKOTO
CTPOEHUS XJIOPOPTAHUYECKUX

coegHEeHUN. TakoM aHa/In3 OyZeT CIOCOOEH
IPEJOTBPATUTD NMONAJAHUE 3aTPSA3HEHHON
XJIOPOPTAaHUYECKUMH COEJUHEHUSAMU HEPTH
B TPyOONPOBO/IBL, KAK HEJJABHO CJIYYHUJIOCH C
HePTETPOBOAOM «/IpyKOa».

B nporpaMmy MEPONIPHUATHS BXOJUI KOHKYPC
doTorpaduit <Kpacora MECTOPOKIEHULD»,
O6EAUTENEM KOTOPOT'O CTaN1a paboTa
nnxeHepa HOLI «IIpOMBICTIOBAs XUMUS» [IPU
PI'Y nedptu mraza (HNY) umenu U.M. I'ybkuHa
B.B. Bacunesuua. Jlyumue potorpadpuu 6yayT
Ony6JIMKOBAHBI B OTHOMMEHHOU PyOPUKE
JKypHaIa «Bpems KOITIOOUHT a», CTAPT
KOTOPOM B U3[JaHNH J1a1a ipodeccop Kadeapsl
TEXHOJIOT'MH XUMUYECKHX BEIIECTB /IS
HePTAHOU U T'A30BOU IPOMBIIIIIEHHOCTH PT'Y
HedTH 1 ra3a um. .M. I'ybkuna JLA. Marajosa.

IMo6eauTe KOHKYPCOB HA JIYYIIHHA
Jokaa] v «Kpacora MECTOPOXKIECHUN» ObLIN
OTMEUYEHBI IPU3AMU — CTATYITKAMU «YMHASA
coBa» U KHUramu: MA. Kesutang «IIpomeiciiosas
XHUMUA B HEPTErA30BOM OTPACIIN», IEPEBOJ,

C AHIVIMMICKOTO oA pepakuuen JLA. Maragosom,
usparenbcTBo «[Ipodeccust», C.-I16. — 2015 r; JIopbe
JI. Ipam <JIOBEpXHOCTHO-AKTUBHbBIE BELECTBA

B HE(pTETa30BOM OTpacan. COCTAB, CBOUCTBA,
npUMeHEHUE» TIog, pepakuuer M.C. [Tog3opoBoi U
B.P. Maraznosa, uzgarenbctBo «[Ipodeccus», C.- I16. —
2018

V4aCTHUKH KOH(PEPEHITUH OTMETHIIN
AKTYaJIBHOCTb U CBOEBPEMEHHOCTD IIPOBENEHUA
NOJO6HBIX KOH(PEPEHIUI X XOPOHIYIO
OPraHU3a1HIO PA6OTHL PemeHo nposecTu
caenyiomylo, VII MexayHapOaHYIO HAyYHO-
MIPAKTUYIECKYIO KOH(MEPEHIIUIO «[ IpOMBICIOBASI
xuMus» (XV BcepoCCuncKyio Hay4HO-
IIPAKTHUYECKYIO KOH(pEPEHIINIO) B nioHe 2020 roga. ©
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The Beauty of Qilfields
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KOATIOEMHTI
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YBaxkaemble konnerun! loporue gpy3ba!
Poccurckoe otaeneHve Accoupanmmy CneLmanmcToB Mo KONTIOOUHIOBbIM TEXHONOMUSM

1 BHYTPUCKBaXMHHbIM paboTam (ICOTA) npepniaraeT BaM NPUHSTL y4acTUe B rofloCoOBaHUM,
pe3ynbTaToM KOTOPOro CTaHeT (hOpMMpPOBaHKe LIOPT-NNCTa CreLmanbHoN NpeMmm
Intervention Technology Award - 2019.

YkaxuTte, noxanymcra, Kakme KOMraHuM1, Ha Ball B3rNsg, 4OCTOVHbI CTaTh JlaypeaTtaMum
B CJIeAyIOLUMX HOMUHALMAX:

<<J-|y‘~|Luaﬂ He3aBUNCMad CePBNCHaaA KOMMNaHWA B MCMOJTb30BaHNN KONTIOOMHIOBbIX TEXHOMOrMIA B Poccm»

«Jly4LLan He3aBMCKMMas CepBUCHas KOMMaHWUs B obnacti nposefneHns MPI B Poccimn»

<<J'Iquuaﬂ He3aBNCKMad CepPBMCHAA KOMMaHWA NO NPOABUNXEHNIO MHHOBaLIMM B Poccum»

«Jly4Lasi KOMMaHWs — MPON3BOAMTESNTb 000PYA0BAHNS 715 BbICOKOTEXHOMOMMYHOMO HedhTerasoBoro cepeumca B Poccum»

<<J-|yL'ILLIaFI KOMMNaHWA — Npon3BOAMTENb MaTtepPManoB 1 peareHToB AJ19 BbICOKOTEXHONOIMMYHOIo HeCDTeFa3OBOI'O cepBmca B Poccum» _

«J'Iquuee nepnogn4eckoe nN3gaHne B Poccnm, ocselLatoLee HpO6ﬂeMbI Heq)TeI'aBOBOI'O cepBmca»

[MpocrM Bac OTCKaHVPOBATb 3aMONHEHHYIO hOPMY U MPUCNaTh NO agpecy: cttimes@cttimes.org. KoHTakTHas nHhopmaums:

MO>HO Tak>ke NpucnaTh 3anonHeHHyto hopmy no dakcy: +7 (499) 788-91-19 www.icota-russia.ru
Baw ronoc oyeHb BaxkeH! lMbIkeBCKM Nepeynok, 5,
Ha nepBoMm 3Tane NoABeneH1s UTOroB Mo pe3ynsTataM 06paboTK 3anonHeHHbIX hopM ByayT cocTaBheHb cTpoetvie 1, odmc 224
LLOPT-NNCTbI B KaX OOV HOMUHaLUMK. Ha BTOPOM 3Tane aBTOPUTETHOE XIOPW, B COCTaB KOTOPOTO BXOAAT Mocksa 119017,

YneHbl COBETa AMPEKTOPOB poccumckoro otaeneHus ICoTA, akcnepTsl MuHaHepro P®, YneHbl y4eHoro Poccuiickast DepepaLiis

cogerta LleHTpa pa3BuTIs KONTIOOWHIOBbIX TEXHOMOMMM U YNeHbl peflakLMOHHOMO COBETA XXypHara «Bpems
KONTioOMHra», onpenenvt nobeautenei CornacHo BblpaboTaHHbIM As KaXKA0M HOMUHALMM Ka4eCTBEHHbBIM

1 KONMYECTBEHHbIM KPUTEPUSIM. Ten. +7 (495) 481-34-97
Top>KeCTBEHHOE Bpy4eHMe AMMNIOMOB NaypeaTtam poccuickon Intervention Technology Award coctoutcs B (n06. 102)

pamkax 20-11 MexayHapoLHON Hay4HO-NPaKTUYecKom KoHhepeHLmn «KonTiobrHroBble TexHomorum, TP, Mob. +7 (968) 356-34-45
BHYTPVICKBaXXMHHbIe paboTbi» B HOs6pe 2019 ropa. ®dakc: +7 (499) 788-91-19

Mpemus Intervention Technology Award yupexpera s Hauyane 2014 rofa poccuinckim
oTzeneHveM AccoLmaLim CneLmanmcroB No KONTIOOMHIOBBIM TEXHOMOMMAM 1 BHYTPUCKBaXMWHHbBIM paboTam
(ICOTA) v fBnsieTCs OTeHECTBEHHOW BEPCMEN MPEMUM, BPYHaEMOW aMepUKaHCKMM oTaesneHvem ICoTA Ha
exerofiHon koHdepeHumn B Byanenace (CLLA, wTat Texac).
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Dear colleagues and friends!

Russian Chapter of the Intervention and Coiled Tubing Association (ICOTA) invites you
to respond to a poll and tell us which companies are worthy of the special

Intervention Technology Award -2019.

You are kindly asked to choose the companies which, in your opinion, are the winners

in the following categories:

Best independent service company in the sphere of coiled tubing technologies application in Russia

=

_ .
—
—

::—_ﬁ

—

Best independent service innovating company in Russia

Best company-manufacturer of high-tech oilfield service equipment in Russia

Best company-manufacturer of materials and chemicals for high-tech oil and gas service in Russia

Best periodical in Russia, highlighting the problems of oil and gas service

Your opinion is very important for us!

qualitative and quantitative criteria).

Well Intervention Conference on November, 2019.

by the US Chapter of ICoTA.

Please, kindly fill-in the form, scan it and send to cttimes@cttimes.org
You can send the filled form by fax as well: +7 (499)-788-91 19

On the first stage, we will form short lists of the companies in each of the categories on the Suite 224

basis of your votes. On the second stage, the panel of judges comprising board members of the 119017 Moscow, Russian
Russian Chapter of ICoTA, experts from the Russian Ministry of Energy, members of the Scientific Federation

Council of Coiled Tubing Technologies Development Center and members of the Editorial Board of

Coiled Tubing Times Journal will choose the winner in each category (according to the elaborated Tel. +7 (495) 481-34-97

Intervention Technology Award Ceremony will be held in the framework Mobile: +7 (968) 356-34-45
of the 20™ International Scientific and Practical Coiled Tubing, Hydraulic Fracturing and

Intervention Technology Award was established in early 2014 by the Russian Chapter of the
Intervention and Coiled Tubing Association (ICoTA). It is the Russian version of the award established

Contact information:
www.icota-russia.ru
5/1 Pyzhevsky lane,

(ext. 102)

Fax: +7 (499) 788-91-19



Poccnnckoe otgeneHme AccoLljmaLim cneumannucTtoBs Nno
KONTIOOMHroBbIM TEXHOJIOFMAIM U BHY TPUCKBAa)KUHHbIM paboTam

Hekommepueckoe napTHepcTBO «LleHTp pa3Butuna
KOJNTIOOMHIroBbIX TEXHONIOrMnN»

Russian Chapter of the Intervention and Coiled Tubing Association

Nonprofit Partnership Coiled Tubing Technologies
Development Center

[CoTA A
POCCHA @

KoHTakTHas uHgpopmavuums Contact information

MbpkeBCckM Nepeynok, 5, ctpoenune 1, odpnc 224 5/1 Pyzhevsky lane, Suite 224

Mockea 119017, Poccuinckas depepauys 119017 Moscow, Russian Federation

TenedoH: +7 499 788 91 24; +7 (916) 512 70 54 Telephone: +7 499 788 91 24; +7 (916) 512 70 54
dakc: +7 499 788 91 19 Fax: +7 499 788 91 19

E-mail: info@icota-russia.ru E-mail: info@icota-russia.ru

www.icota-russia.ru
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Llensto Accoumaumm cneumanmnctos No KONTIOONHIOBLIM TEXHONOrUAM

M BHYTPUCKBaXNHHbIM pa60TaM ABNAETCA pa3BuTue BO3MOXHOCTEN ANA
npoq)eccvaaanoro 06LI.I,eHMﬂ caneymnanncToB, akKymMmynauna TeEXHNYECKUX
3HaHUN, 0606LI.|,eHVIe ornblTa NPUMEHEHNA MHHOBALLMOHHbIX TEXHONIOrUN,
copgencTene BHeOQPEHUNIO HOBEMLWNX pa3pa60TOK B 0611aCTU KONTIOBMHIOBbIX
TEXHONOrNN " OPYrmx cerMeHTOB BbICOKOTEXHONOIrMYHOIro He(bTeFa3OBOFO
cepBuca U CTaHOaApPTOB 6e3onacHocTn npoeseneHud pa60T.

Poccunckoe otpeneHme Accoumaumm CneumnanncToB No KONTIOOUHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXXUHHbIM paboTam (ICoTA-Poccus) sBnsieTcs
MHPOPMaLMOHHOM CTPYKTYPOU, AeMCTBYIOLEN B paMkax Hekommepueckoro
napTHepcTBa «LleHTp pa3BUTUS KONTIOOMHIOBbIX TEXHONOTMUIN», U OCYLLLECTBASET
CBOIO flefTeNIbHOCTb B COOTBETCTBUM ¢ CornalueHmnem o cCoTpyaHuyecTBe,
3aK/IOYEHHbIM Mexay AccoLMauven cCneLmanmcToB No KONTIoOUHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXUHHbIM paboTam (ICoTA) u Hekommepyeckum
napTHepCcTBOM «LIeHTp pa3BUTUS KONTIOOMHIOBbIX TEXHOOT Y.

3AABJIEHUNE

Mpowy npuHATL MeHs B YneHbl ICOTA-Poccuns

bamunums HanucaHune no-aHrnnumckm

Nwmsa HanucaHue no-aHrMMnckn

OTyecTBO

OpraHu3auus/KoMnaHnsa/cTpyKTypa

Lon>XXHocTb

ALpec 3neKTPOHHOM NOYThI

TenedoH cny>kebHbIN dakc

TenedoH MoOUNbHLIN

Mo4ToBbLIV afpec ANns CBA3U

LaTta Mopnuckb

MoxanyncTa, oTNpaBbTE 3aMoNHeHHOE 3asBrieHNe no dakcy: +7 499 788 91 19
WK cKaH 3asBneHns Ha e-mail: info@icota-russia.ru
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MepuannaH pacnpocrpaHeHus XypHana «Bpems konTioouHra. Bpems MPl»
Ha oTpacneBbiX meponpuaTuax B 2019 roay
BK N2 3/69, ceHT6pb-2019

_ CrpaHa, _
MeponpusiTne Aata npose OpraHusatop Caut
AeHus ropoa,
10-3 MexayHapoaHas Hay4HO-npakTu4eckas «YepHomopckue o )
KOHepeHLmsa «CTPOUTENBCTBO U PEMOHT 22-27.09.2019 | HoBopoccuinck HedTerasoBble http.//oﬂgascoer:]fceéence.ru/com‘er
CKBaXXUH» KoHdepeHumm» /
«[oBblLLEHME 3DPEKTUBHOCTU MpoLiecca AoObIYM ceHTHBDb VIxeBCK 000 «KOH®EPEHLI- http://konferlen.c—ngft.ru/avtodor—
HedT» HEDTb» optimisation-4
https://www.exponet.ru/exhibi-
24-a MexayHapoaHas BbictaBka «CypryT. HedTb 25-27.09 2019 CypryT AO OBL| «lOropckume tions /by-id /oilgassur /oilgas-
nras—2019» KOHTPaKTbI» :
sur2019/index.ru.html
MexayHapoaHas Hay4HO-MpaKTu4eckas
KOHCbepEHI-_I,I/IF! «MHTENNEKTyanbHoe 7.12.10.2019 Coun 000 <HMM <HuTro» http://oilgasconference.ru/confer-
MECTOPOXAEHNE: MHHOBALIMOHHBIE TEXHOMOr NN ence/
OT CKBaXXMHbI A0 MarncTpanbHom TpyobI»
) . http://expo.sofit.ru/exhibitions /
«HedTb. [@3. Xm-2019» 9-11.10.2019 CaparoB NAC «Kpwcrann» neft-gaz-khim-2019/
_ http://rca.spe.org/ru/
Poccumckan Hedprerasosas TexHiHeckan 22-24.10.2019 MockBa SPE events/2019-spe-russian-petrole-
KOHepeHums SPE
um-technology-conference/
21-9 MexpernoHanbHas BbICTaBKa TeXHONOrMM
n o6opy,u,ciBava 019 HePTAHOW, ra30BOU U 29-2510.2019 MepMmb TBL, «[Mepmckasn https:/ /oil.expoperm.ru/
XUMMYECKOWN NPOMbILLNEHHOCTU «HedTb 1 [a3. ApMapKa»
Xuvmunsg — 2019»
«Hedprenobbiva. Hedprenepepaborka. 92-24.10.2019 e BK «3kcno-Bonrar http://www.totalexpo.ru/
Xumug — 2019» expo/2171.aspx
XVII MexayHapoaHbIv popym «[lepcnekTnBHble
TEXHOIIOTM U BbICOKOTEXHONOTMHOe 5 23.10.2019 Mockea RPI http://W\_/vw.rpl—conferences.com/
0bopynoBaHVe Ans NpeanpusTiA HedTerasoBom services-and-equipment
orpacin — 2019»
Pocreonorus
npw nogaepxke
6-4 Me HapoLHasa KOHMepeHUMa 1 BbICTaBKa v ydactin
ayHapon penu 24.10.2019 Mocksa MuHucTepcTBa http://geologorazvedka2019.ru/
«[eonoropa3senka-2019»
NPUPOAHBIX
PEeCcypCoB 1 3KONormmn
PO
- «MockoBckume
XIV koHpepeHums «HedTerazosbiv CEpBUC B 30.10.2019 Mocksa HedbTerasoBble
Poccum» («HedTerascepsumcy)
KOH(epeHLmnmn»
20-a MexayHapoaHas Hay4HO-NpakTyeckas
KoHbepeHUWs «KonTioOWHIOBbIE TEXHOMOTUM, 7-8.11.2019 Mocksa ICoTA, 00O «Bpemsa http://www.cttimes.org/conf/
KonTIoBMHra»
T'PT1, BHYTPUCKBaXMHHbIE paboTbI»
UAE. ABU ABU DHABI NA-
ADIPEC-2019 11-14.11.2019 DH'ABI TIONAL EXHIBITION https://www.adipec.com/
CENTER (ADNEC)
: https://www.spe-aberdeen.org/
th
SREEeIzS 25 Ene=em el IS rreion 13-14.11.2019 | UK, Aberdeen SPE events/spe-icota-25th-european-

Conference

well-intervention-conference/

XVIII cneumanmnsnpoBaHHas BblCTaBKa
0b0opynoBaHWsA, TEXHONOTMI ANns
HedTAHON 1 ra30BON NPOMBILLIEHHOCTM
1 HedTenepepabaTbiBaloLLEero KoMmnnekca
«ObopynoBaHne — HedTb. [a3. Xumums — 2019»

13-15.11.2019

Bonrorpag,

BBL], «PervioH»

https://www.exponet.ru/exhibi-
tions/by-id/oilgasavolg/oilgasa-
volg2019/index.ru.html
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