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The 19* International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference
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Poccnga, MockBa, roctTuHmnua «HoBsotenb»
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Temaruka:

¢ KonTioOMHroBble TEXHONOIUM;

¢ AkTyanbHble TexHonoruv PN (MrPMe
ropusoHTanbHbIX ckBaxkuHax, MM nntoc PN,
[P c a3oToM, UCNonb30BaHWUE KONTIOOWHIa
npv npoBegeHun NP, 6onblieodobeMHbIe
PN, KrPn nntoc PN v gp.);

¢ KucnotHble 06paboTku (B T.4. MaTpUYHble
BCKO);

¢ PapnanbHoe BCKpbITUE NNAaCTOB;

¢ CoBpeMeHHble MeToabl reopn3nyeckoro
nccneaoBaHNs CKBaXKWH, B T.4.
ropu30OHTalbHbIX; JOCTaBKa reousn4ecknx
NpPrOOPOB C NOMOLLIbIO KONTIOOUHIa U
BHYTPUCKBa)XUHHbIX TPAKTOPOB;

* BHYTPUCKBa)KNHHbIN NHCTPYMEHT AJ1si
BbICOKOTEXHOJIOMMYHbBIX PaboT;

¢ 3ape3Kka 6OKOBbIX CTBOJIOB;

¢ [MAPOMOHUTOPHOE BypeHue;

¢ IHCcTpyMeHTanbHbIN cepBUC (JTIOBUSbHbIE
onepauun, ppesepoBaHue, ycTaHOBKA
oTCeKalowMX Nakepos U Ap.);

¢ HoBble MmeTOAbI NOBbILLEHUS HedTeoTAAUN
nnacros;

¢ PeMOHTHO-M30NSILNOHHbIE PaboTbI;

¢ MpombicnoBas xMmus gns
BbICOKOTEXHONOIMMYHOIro HepTerasoBoro
cepBuca (peareHTbl n MaTepuanbi-gns P,
komMno3vuuu ans MNHM, cocraBbl,. ==
ansa PUP n pp.).

KOHTAKTbI / CONTACTS:

E-mail: cttimes@cttimes.org

Ten. +7 (495) 481-34-97 (no6. 102)
Mob6. +7 (968) 356-34-45
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The Event is supported by the Ministry of Energy
of the Russian Federation

November 8-9, 2018

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

Conference topics:

¢ Coiled tubing technologies;

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

¢ Acid Treatments (including matrix acidizing);

* Radial Drilling;

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

¢ High-tech well intervention equipment;

* Sidetracking;

¢ Jet drilling;

» 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 m !
chemicals, EOR solutions, L A | B
cement squeeze mixes, etc i
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CJIOBO PEJAKTOPA — W EDITORIAL
:

Kosnery, npy3ps! CBEKUI BBIITYCK
HAIIIETO KYPHAJIA OTKPBIBAET BECbMA
3HAMCHATE/IbHAS TyonuKanus. B ¢popmare
KPYIJIOI'O CTOJIA HA BOIIPOCHI PEJAKIINNA
OTBEYAIOT PYKOBOJAUTEIN BEYIIIUX
KOMIIAHU — IPOU3BOAUTEIIEN THOKON

| Dear colleagues and friends! The new issue
of our journal has a publication of remarkable
importance at its opening pages. The questions
of the editorial board are answered in the round
table format by the heads of the leading coiled
tubing producers. We managed to involve experts
TpyObL. HaM y7ja/10Ch OPraHU30BaTh, 6€3 from the USA, Russia and China in a dialogue
MPEYBETUYCHUS, ITTOOATBHBIN THUAIOT : which, without exaggeration, may be called global.
cnienanuctos uaz CIIA, Poccuu u Kuras. | The discussion focuses on the main development
B poxyce 006CyXAeHUS — IVIABHBIEC TPEH/IbI ' trends in the coiled tubing industry segment.
Pa3BUTHA KOJITIOOMHIOBOI'O CETMEHTA The new solutions offered by CJSC "FIDMASH"
OTPACHU. sound in tune with the reasoning provided at the
B yHUCOH C pacCyXAcHUsMU round table. These solutions, including the coiled

Y4Y4aCTHUKOB KPYIJIOI'O CTOJA 3ByYaT tubing heavy category MK40T-10 unit which
HOBBIE penieHus, npejiaraecmbie C3AO «OUIMAIT». can perform not only traditional coiled tubing
O HHUX U, B YACTHOCTH, O CYIEPCOBPEMEHHON operations, but also be applied for multistage
MHOTO(PYHKIJMOHATBHON KOJITIOOGMHI'OBOI YCTAHOBKE fracturing operations or for directional drilling by
TSKEJIOro Kaacca MK40T-10, KoTOpast MOXKET BBITIOJIHSATD means of CT, are presented by Aleksandr Linevich,
HE TOJIBKO TPAJHUIJMOHHBIC OIIEPALIUU HA KOJITIOOUHI'E, HO Deputy General Director of the company.
€ellle ¥ IPUMEHATHCA IIPU ONEPAIUAX MHOTOCTAAUHHOIO The international scope of the journal is
I'PIT iy 1 HANIPABJIEHHOTO 6YPEHHUS C IPUMEHEHHEM supported by a comprehensive selection of
I'MOKOM TPYOBl, PACCKA3BIBACT 3AMECTUTE/Ib '€HEPAJIIBHOI'O abstracts of the reports presented at the SPE/ICOTA
JUPEKTOPA NPEAIPUATUA AJIEKCAaHAD JINHEBUY. Coiled Tubing & Well Intervention Conference &
MexaAyHapOAHBIN (POPMAT XKy PHAJIA TOAAECPKUBAET Exhibition in the Woodlands (Texas). We publish
cojieprKkaTeNbHAA TOAO6OPKA TE3UCOB KoHdepeHuu 1o them because we seek to demonstrate to a Russian
KOITIOOWHTY U BHYTPUCKBAXKUHHBIM PA60TaM, IPOUIEIIEH reader a wide range of the worldwide development
B MapTe B Byanenzce (Texac). [Tybnmkys UX, MBI IPECIEAYEM trends in the high-technology oil and gas service.
11€JIb — JATh POCCUMCKHM YU TATE/IAM IIUPOKYIO IIAHOPAMY The highlight of the Technologies column is
MHUPOBBIX TEH/ICHITUI PA3BUTHS BBICOKOTEXHOJIOTHUYHOT'O the most noteworthy material under the title
HEPTEra30BOr0 CEPBUCA. "First Successful Heavy-Tonnage Fracturing with
«I'BO3/IEM> pa3zena «[eXHOMOTUU» CTaI MHTEPECHEHIIINH CT Inside the Well in Russia" from Schlumberger
MaTtepuain «[Ilepsoe B Poccuu ycrienmHoe NpuMeHEHNE editorial board. Let me say how grateful I am to my
TEXHOJIOTUH THPOPAa3bIBa Iu1acTa 6€3 nogbeMa 'HKT na colleague in the editorial team Konstantin Burdin
MMOBEPXHOCTD IIPH IIPOBEJECHUU MHOTOTOHHAXHBIX MI'PIT, who helped me to make this publication possible.
OPEJOCTABICHHBIN PEAAKIINU KOMITaHUEH «[ILTIOMOEPIKE». The readers should also take notice of the
5 X041y BBICKA3aTh 6JIaTOJAPHOCTb JIMYHO KOHCTAHTHUHY interview with Mikhail Samoilov, Head of the
BypanHY, MOEMY KOJIJIETE 110 PEJAKIIMOHHOMY COBETY Engineering Support Department of the Hydraulic
JKYPHAJIA, 32 IIOMOILb B OPI'AHU3AL MU 3TOH BAXKHOU Processing Station, RN-TSEPiTR (Tyumen). The
NyOIUKAIUH. interview deals with a scope of the most burning
O0Opamaro BHUMAHUE YUTATEJIEH TAKKE HA UHTEPBBIO issues of hydraulic fracturing procedure and its
¢ Muxaniom CaMOMIOBBIM, HAYaJbHUKOM OT/EIA prospects in Russia.
nHxeHepuo nogaep:xku I'PIT, PH-LISITuTP. B ny6imkanun I have also been impressed by the detailed
3aTPATUBAETCA MHOXKECTBO BAKHEUIITUX BOIIPOCOB, information on the section "Technologies and
KACAOIKNXCA Opranusanuu nposegenus ['PIT u nepcrekTus equipment for high-tech oil and gas service"
Pa3BUTUA 3TUX TEXHOJIOIUN B Poccun. which was held under the auspices of the Russian
ITopagoBana MEHA U TOAPOOHAA MHPOPMALINA O CEKITUN branch of the Association of Specialists in coiled
«TexHOMIOrNN 1 O60PYIOBAHUE 11 BLICOKOTEXHOJIOTUYHOI'O tubing technology and downhole work (ICOTA-
HEPTEra30BOr0 CEPBUCA», COCTOABIIENCS MO, ST UJIOHN Russia) as part of MIOGE-2018 Exhibition. This
POCCHUICKOI'O OTACIEHUsI ACCOLIMAIIUHN CIIELJUATITUCTOB I10 event has only occurred for the second time, but
KOJTIOOWMHTOBBIM TEXHOJIOTUSIM U BHYTPUCKBAXKUHHBIM it is expected to become regular. ICOTA-Russia is
padoram (ICoTA-Poccus) B pamkax BeicTaBk MIOGE-2018. making headway!
DTO MEPONPUATUE MPOIILJIO BTOPOX Pa3 B UCTOPUHN U I'hope that news will be in abundance at the
obemaeT crath peryasapHeiM. ICOTA-Poccus naer srepen! 19th International Scientific and Practical Coiled
Hazerocs, 4TO0 MHOI'O HOBOI'O CMOT'Y YCJIBIIIATD BMECTE Tubing, Hydraulic Fracturing and Well Intervention
C BAMU, IOPOTUE JPy3bs, HA 19-11 MexX 1 yHaApOJHOM Conference to be held this year at Novotel
HAy4YHO-NIPAKTUYECKON KOH(pPepeHITUN «KONTTIOOUMHTOBBIE Moscow City on 8—9 November. Signing up for the
TexHooruy, I'PI1, BHyTPUCKBa)KMHHBIE PA6OTHI», KOTOPAS Conference is available at www.cttimes.org.
COCTOUTCA 8—9 HOSAOPS ITOI'O I'oJja B rOCTUHUILIE «OTEIIb See you soon!
Novotel Mocksa Cutu». Perucrpanus OTKpeITa HA CalTe And another thing, my dear colleagues. My
www.cttimes.org . Yeuaumcs! belated congratulations on the Day of Oil Industry
A emye, XOTS MU HEMHOTI'O 34I103/14J10, C IPA3JHUKOM! Worker! I wish you good luck, team spirit and
C HamuM [THEM, MOU HEPTAHUKH! YIa49H, B3AUMOBBIPYYKH, loyal friends! All the things that we could never do
MY>KCKOI 1py>k0bI! Beero, 6€3 yero He 060UTHUCH Ha without, whether at field or in life!

MMPOMBICIAX U B JKU3HU!

Pon Knapk Ron Clarke
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Hay4HO-NPaKTUHECKOM CKO) ¢ npumeHeHmem onepauroHHoK
KoHDepeHLMM JIBYXMakKepHbIX HAAyBHbIX 3(hheKTUBHOCTU
«KONTIOBNHIOBbIE MHOIOpPa30BbIX KanuTanbHOro peMoHTa
TexHonoruu, MPM, KOMMOHOBOK CKBaXXWH 1 OypeHus
BHYTPMUCKBaXXMHHbIE 5 Ha [HKTc nomoupbio
paboTbI» 4 Te3unckl Mex ayHapoaHom BMHTOBbIX 3a00MHbIX
KOHepeHLMN 1N BbICTABKM JBuratenem c
MMbKMe HaCOCHO- M0 KOATIOBUHTY 1 CUIOBOV CeKLmel
KOMMpeccopHble TpyObl 13 BHYTPUCKBaXMNHHbBIM Evenwall™ n
Pa3Hbix YacTel ceTa paboTam SPE/ICoTA LMPKYNIALMOHHOTO
(Kpyrnbit CTON aBTOPUTETHBIX (4act 2) nepeBofHuMKa PBL
npencraBuTenen KOMNaHNm —
NNePOB B NPOU3BOACTBE 44 Cekuma 5. ObmeH KOJIOHKA YJIEHA
FMBKMX HAaCoCHO- 3HaHMAMMW Ha cTeHpax | PEJAKIIMOHHOI'O
KOMMPeCcCopHbIX TpyO) COBETA
45 Cekums 6. ObmeH
«OUOMALL» npepnaraet 3HaHWSMW Ha cTeHaax |l 7 10.A. Banakmpos
HOBble peLleHnd, Bo3pacTt He nomexa
nossonsoLimne pabotars 46 Cekumsa 7. MaTepuansi v
Bonee 3hPekTUBHO MPOYHOCTb HEDTEITPO-
(becepa c A.B. JInuHeBnueM, MBICJIOBAY
3amMecTuTenieM reHepanbHOro 50 CeKL[Mﬂ 8 PeLIJEHI/IFl ,D,ﬂﬂ XI/IMI/IH
AnpeKTopa No TeXHN4eCKnM BHyTpI/ICKBa)KI/IHHbIX
Bonpocam C3A0 «ONAMALLD) pabot 80 Monbopka Te3ncoB
Cekums ICoTA-Poccusa B roAroToBneHa Ha
28 y 56 Cekums 9. OCHOBE MaTepuanos
TEXHMYECKOW NporpaMme B ;
MIOGE-2018 HYTPUCKBa>XNHHbIE V MexgyHapogHown
paboTbl Ha Wenbde Hay4YHO-MPaKTU4eCKom

1 B rNybOKOBOAHbBIX KOHMepeHL N
TEXHOJIOI'MH CKBa>XMHax (XIll Bcepoccmimnckom HayuHo-

npaKTUYeCKom KoHdepeHLmmn)

B.A. MawopwuH,
«HedTenpombiciioBas
3 N.A. Caxunosa, E.A. Ybumues, 59 Cexums 10. OI‘IepaLI,I/II/l no q) N p
K.B. BypavH, M.A. [lemkoBuy, MOBbILLEHWIO HedTeoTAaqM XMUA
K.A. Ctapoay6uesa M 3aBOOHEHMIO

Mepsoe B Poccum 94 KoHdepeHuum
ycrneLHoe npumMeHeHue HPAKTI/IKA N BbICTABKU

TEXHONOrnMm rmapopasbiBa

nnacta 6e3 nogbema 62 NH>xeHepHas noanepxka
THKT Ha noBepXHOCTb [P pelaet BONPOCHI
npv npoBeaeHnM NOBbILIEHWS Ka4ecTBa
MHOTFOTOHHa>XHbIX MIPI1 nporHo3npoBaHns,

I'IpOEKTI/IpOBaHI/IFI N
NCronHeHus padot
(pecena c M.U. Camonnosbim,
HavaNlbHUKOM OTAenNa
VHXXeHepHoW nopaepxku P,
PH-LI3MUTP (TiomeHb))

 COOEPXXAHWE « COOEP)KAHWE  COOEPXKAHUE « COOEPXAHUE o COOEPXAHUE e
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19-a Me)xxayHapogHasi Hay4HO-NpaKTU4YecKkana KoHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

The 19* International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

MNpu nopaepxke MyuHUcTepcTBa aHepreTnku PO %

KoudepeHIus cocTounrcs 8-9 HOAOPsI
2018 roza B MOCKBeE.

OpranmusaTopsl: POCCUUCKOE OTAETIEHNE ACCOITUAIIN
CHELMAJIUCTOB 10 KOITIOOMHTOBBIM TEXHOJIOTHAM U
BHYTPUCKBAXKUHHBIM paboTaM (ICOTA-Poccus), HaygHO-
OPAKTUYECKUI XKYPHAJ «Bpems KONTIOOUHra. BpeMs
I'PIT», HekOMMeEpUYECKOE NAPTHEPCTBO «LleHTp pasBuTus
KOJITIOOUHTOBBIX TEXHOJIOTU» (T. MOCKBAQ).

OdurmanbHasg NOAAEPKKA: MUHUCTEPCTBO SHEPTETHUKH
Poccurickor denepanu.

[Tnomanka nposenenyst: I. MOCKkBa, roctuHuna «HoBoTeb»
(TIpecHeHcKas Hab.,, 2, CT. M. «/IeJI0OBOY LIEHTP», «BBICTABOYHAS).

CrpyKTypa MEPOIIPUSTHS: HA 8—9 HOSIOPSI 3aATVIAHUPOBAHBI
MIECTDH TEXHUYECKUX CEKITUH.

Hx reMaruka:
¢ KosTIoOOMHTOBBIE TEXHOJIOTHH,

e AxryanbHble TexXHOIOruu I'PIT (MI'PIT B rOpU30OHTAIBHBIX
ckBakuHax, ['TIIT mrroc I'PIT, T'PIT ¢ 2a30TOM, UICIOJIB30BAHUE
KONTIOOUHTA Tpy npoBseeHnH ['PIT, 601be06bEMHBIE
I'PIT, KT'PIT rmoc I'PIT m 1p);

* Kucnorabsle 06padoTKH (B T MaTpudHblie BCKO);

e PaguasibHOE BCKPBITHE IIJIACTOB;

*  COBpEMEHHBIE METOABI F€O(PUINIECKOTO UCCIIEJOBAHUA
CKBA’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 METOMBI NOBBIMEHUA HE(PTEOTAYH IIACTOB;

*  PEMOHTHO-MU3OJAIIMOHHBIE PAOOTHI

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

8 HOAOPs. TOPIKECTBEHHBIHN ITPUEM, B PAMKAX KOTOPOT'O
COCTOUTCSA BPYYEHHE JUIIJIOMOB JIAyPEATAM CIIELINAJIBHOI
npemud Intervention Technology Award, yapexcHHOMN
POCCUIICKUM OTAENEHUEM ACCOLIMALIIY CIIEIIUATIICTOB
10 KOJITIOOMHI'Y U BHYTPHUCKBA)KMHHBIM PA0OTAM
(ICoTA-Poccus).

8-9 HOAGPA. BricTaBKa. ByIyT IPE/ICTABICHBI TPOTYKITHS 1/
WA TEXHOJIOI'MU KOMIIAHHUA-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 8-9,
2018 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 8-9.

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 8. 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 8-9. Exhibition. Products and/or
technologies of the participating companies will be
presented there.

Working languages are either Russian or English.
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19-a Me)xxayHapogHasi Hay4HO-NpaKTU4YecKkana KoHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

The 19* International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

Mpu nopaepxke MyUHUCcTEpCTBa 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 19-11 koH(pepeHIU 6y1yT IPEAOCTABJIEHBI BCE YCJIOBUSA
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 19* 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 Commiltee
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[IEPCIIEKTUBDIL: KPYTJIBI CTOJI

M'MOKMe HACOCHO-KOMNPECCoOPHbIe
TPYyObl U3 pa3HbIX YacTeH cBeTa

Pepakuys XypHana «Bpems konTiobuHra.
Bpemsa [Pl1» npencraBnsger BHYMaHWMIO
YyuTaTeNem KpPyribi CTON aBTOPUTETHbIX
npeacTaBmuTenien KOMNaHum — NOepos
B NMPOW3BOACTBE MOKMX HACOCHO-
KOMMPeCCopHbIX TpyO.

B 0OCy>XAeHNN NPUHNMAIOT yHacTue:

A3H A3HHWUC, npe3mngeHT NOV Quality
Tubing;

Pycnan CAJIAEEB, fmpekTop no npogaxam,
ESTM,;

MapTtuH YPKOJIA, BuLe-Npe3naeHT
komMnaHumm Tenaris no MHKT;

MNasen EFTOPOB, 1. T. H., reHepanbHbIN
anpekTop no Poccnm n ctpaHam CHI
komMnaHum SHINDA, v Jun KOy3 LIUH,
reHepanbHbI AnpekTop koMnaHmm SHINDA.

OxapakTepH3yHTE, IOKAINYHCTA, THHEHKY
IPOXYyKINH Bamrei koMmanum.

Jam [Ismauc, NOV Quality Tubing. NOV aBisieTcsa
MHPOBBIM JINJIEPOM cpeau npoussoauTesne F'HKT.
Hamu T'HKT Quality Tubing™ mcnosb3yroTcs B
OCHOBHOM /J151 BHYTPUCKBA>KUHHBIX PA6OT 1 paboT
O CTUMY/IALMY CKBaXUH. MHOrAa Hamu I'HKT
UCIIOJIB3YIOTCA 11 TAKUX HECTAHJAPTHBIX PAbOT,
K4K IIPOMBIBKA TPYyOONIPOBOAA. MBI IPOU3BOAUM
T'HKT BCEX CTAaHAAPTHBIX JUAMETPOB U Py
MIPOYHOCTH, IPEJE] IPOYHOCTH HA PACTKEHUE
cocTasageT oT 4700 atm 10 9500 aTMm.

Pycman Cangeesn, ESTM. Mbl Bbintyckaem THKT
pasMepamu B JUANa30He OT 1,5 10 3,5 J1orMa Ui oT
38,1 10 89 MM CO BCEMU TOJIIIHUHAMU CTEHOK, I'DYIIIIbI
npounoctu ot 70 go 110. I[Ipy Hatu49uu Cripoca Ha
TPyOy MEHBIIETO AUAMETPA MBI, KOHEYHO, 3AKyIIUM
KOMILJIEKTBI BAJIKOB JIJIS1 HAIIETO IPOKATHOI'O CTAHA U
OyZieM BBIITYCKATDb TPYOHI 1 1 1,25 frofima.

ITaBesa Eropos uJIuH I0ys IInx, SHINDA.
Komnanwnsa npoussoaut THKT Bcert TMHENKH
JHUAMETPOB U CTAHAAPTHBIX MAPOK CTAJIEH 110
crangapty (CT70 — CT 110) API-5ST. Takske
xommianus npoussoaut I'HKT no crienzakaszam mus
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Editorial staff of the "Coiled tubing

times" journal presents to the attention
of readers a round table of authoritative
representatives of companies — leaders in
the production of coiled tubing.

Participants of the discussion:

Dan DENNIS, President, NOV Quality
Tubing

Ruslan SALDEEV, Director of Sales,
ESTM LLC

Martin URCOLA, Vice President of Coiled
Tubes, Tenaris

Dr. Pavel EGOROV, General Manager
Russia and CIS countries SHINDA and Lin
Yue QING, General Manager SHINDA.

Describe, please, the product line of your
company.

Dan Dennis, NOV Quality Tubing. NOV is the
world leader in the manufacturing of coiled tubing,
Our Quality Tubing™ coiled tubing products are
primarily used for well intervention and stimulation
activities, but occasionally for some exotic work like
pipeline cleaning. We manufacture all standard
coiled tubing sizes and grades that have minimum
yield strengths from 70,000 to 140,000 psi.

Ruslan Saldeev, ESTM. We make coiled tubing
ranging from 1 1/2” to 3 1/2” (38.1 to 89.0 mm),
of various wall thicknesses, and Grade 70 to
110. Should our customers demand smaller size
CT, we will definitely purchase mill roll sets to
manufacture 1”and 1 1/4" tube.

Martin Urcola, Tenaris. Tenaris is a leading
global manufacturer and supplier of steel pipe
products serving oil and gas markets and certain
other industrial applications. Among our complete
line of products is the manufacturing of continuous
coiled tubing. We produce conventional and
revolutionary game changer BlueCoil® coiled
tubing in a range of grades and sizes for onshore
and offshore drilling environments. From standard
well-workover and hang-off strings to logging,



CIIELIMAJIbHBIX CTAJIEH U CIUIABOB (HEPKABEIOIUE
cranmu (316L, 825,625, 2205, 2507), TUTAH U PSIJI
JPYT'UX CIELUAIbHBIX CILIABOB JJI CIIEIJUAJIbHBIX
pUMEHEHUN). KoMITaHUA IIPOU3BOAUT
KaIWUISPHBIE HEMPEPBIBHBIE TPYOKU U3
HepKapeoen ctanu 10 15 000 METPOB IJIMHOU B
3aBUCUMOCTHU OT AraMeTPa. [TOCKOIBKY I'OJIOBHOE
npeanpusaTue I'pynbsl KOMIIAHUN «XyaTOHI»
OPOU3BOJUT KAOEJIBHYIO NPOAYKIIUIO ITUPOKOTO
criekTpa, To komnanusa SHINDA npoussoaut I'HKT ¢
reo(pU3nIeCKUM KaOeIeEM U IJIAHTOKAOE M.

Maprun Ypxosa, Tenaris. Tenaris — Begymuii
MHPOBOI IPOU3BOJUTENb U TOCTABIIUK
CTaJIBHBIX TPYO /11 HE(PTECEPBUCHOTO PHIHKA U
JPYI'UX NPOMBIIIEHHBIX O61acTeln. OJHON U3
HAIIUX IPOU3BOJCTBEHHBIX JINHEEK ABJIAETCS
MPOU3BOJCTBO T'MOKHUX HACOCHO-KOMIIPECCOPHBIX
Tpy6. Hamra KommaHus NpOU3BOAUT CTAHAAPTHBIE
T'HKT u nuaxnosannonubsie THKT Trmna BlueCoil ¢
Pa3MUYHBIMU IPYIITAMU IPOYHOCTUA U TUAMETPAMU
JUIS IPOEKTOB Ha Cylle U Ha menbde. Tenaris
npousBoguT 'HKT 11151 CAaMBIX CJIOKHBIX YCJIOBUI:
ot cranaapTHeIX 'HKT a1 onepanuri mo peMoHTy
U OCBOEHMUIO CKBAXXUH A0 HKT g1 reopusnyueckux
uccnegopanuil, 6ypenusi, F[HKT ¢ ycTaHOBIEHHBIM
reo(pU3NIeCKUM KabeleM, KATWUIPHBIX TPYO,
koH1eHTprdyeckux T'HKT, THKT ¢ TpexclIouHbIM
nokpertueM, THKT u3 Heprkaseromen cranu. B 2015
roay Tenaris mpeCcTaBUII HOBYIO IPOJYKTOBYIO
smHerKy — 'HKT, npon3sseieHHYIO IO TEXHOJIOIUH
BlueCoil® c omHOPpOAHO MUKPOCTPYKTYPOU U
BBICOKMM COIPOTHUBJIEHUEM K U3HOCY. JJaHHBIE
MOKA34TEJIM ObLIN ITOTY4€EHBI 6y1arogapsi
BBICOKOTEXHOJIOTHYHOMY IPOLIECCY COOCTBEHHOTO
MPOU3BOJCTBA U BLICOKONIPOYHOM CTAJIH.

Kaxune HOBbI€ BH/ABI IIPOYKIIHH BHIBEIE€HBI
KOMIIAHHUEH HA PHIHOK B IIOCIEJHHE TPH
roga? /Iy KaKuX padoT IIpeJHA3HAYEHA ITA
IIPOXYKITHA?

Jom Ismmnc, NOV Quality Tubing. Ham
nocaeaHuii npoaykT — 'HKT ¢ rpynmnoi npodHOCTH
QT-1400, kKOTOpAs ABIAETCSA HAUBBICIIEHN IPYIION

IIPOYHOCTH, JOCTYITHOM HA TEKYILINI MOMEHT B MUPE.

WznavanbHo fanHag ['HKT u npeapiaymas FTHKT
rpynnsl IpOYHOCTH QT-1300 661U Pa3pabOTaAHBL
JULS IPUMEHEHUS B INTYOOKOBOJHBIX CKBAKMHAX,
I7I€ BBICOKAsA T'PYIITA IPOYHOCTH HEOOXOAUMA IS
NoAbeMA TPYOBI HA IOBEPXHOCTD. Ha TEKyIMit
momeHT 'HKT rpynnet npounoctu QT-1400 6bL1a
TAKJKE YCIIEITHO UCTIBITAHA HA CYIIE IIPU BEBICOKUX
LUPKYIALHUOHHBIX AaBieHuAX (BHyTpu I'HKT).
[ToBBIIEHHAA TPYNITA TPOYHOCTH OOECTIEYNBAET
YBEJIMYEHNE CPOKA IKCIUIYATALIUH TPYOBI IO
cpasHeHUIO ¢ 'HKT gpyrux rpynm npo4HOCTH.
JpyruM npeumMyIeCTBOM ABISAETCSA BO3MOXHOCTD
M3MEHEHUA KOHCTPYKIIUU TPYOBL: B PA3HOCTEHHONU
TPy6€E BO3MOXKHO UCIIOIB30BAHUE H0see
IMUPOKOTO JUAMIA30HA TOJNIWH CTEHKH, YTO JAET
MPEUMYIIECTBO B TOPU3OHTANBHBIX CKBAXKUHAX.

drilling and special
application strings
with factory installed
wire-line, capillary
tubes, concentric
strings, three-

layer coating and
stainless steel strings,
Tenaris designs

and manufactures
coiled tubing for the
most challenging
applications. Tenaris
introduced in 2015
anew coiled tubing
product line, BlueCoil®
Technology, that offers

Aon Jonunuc customers a string that
Dan Dennis

performs consistently,
has a uniform
microstructure and

a high resistance to fatigue achieved through the
company’s proprietary manufacturing process and
steel.

Dr. Pavel Egorov and Lin Yue Qing, SHINDA.
Coiled tubing of the entire range of diameters
and standard grades of steel according to the
standard (CT70 — CT 110) API-5ST. The company
also produces coiled tubing on special orders from
special steels and alloys (stainless steels (310L,
825,625, 2205, 2507), titanium and a number of
other special alloys for special applications). The
company produces capillary tubing in stainless steel
up to 15,000 meters in length, depending on the
diameter. Since the main enterprise of the Huatong
Group of companies produces a wide range of cable
products, the company SHINDA produces coiled
tubing with a geophysical cable and umbilical
cables.

What new products have the company
brought to the market in the past three
years? For what works is this product
intended?

Dan Dennis, NOV Quality Tubing. Our most
recently commercialized product is our QT-1400
grade, the highest strength grade of coiled tubing
commercially available in the world. It, and its
predecessor, QT-1300, were originally developed
for extremely deep offshore wells where high-
strength levels are needed to pull the string out
of the well. Today, QT-1400 has found success
in onshore work, as well, with high circulating
(through CT) pressures. The elevated strength level
offers an increase in fatigue life relative to lighter-
grade coiled tubing. Another benefit of the strength
is versatility in design, as you can use a wider range
of wall thicknesses in a tapered string with this
strength, giving benefits in reach in horizontal
wells.
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B cnepyromue 12 Meca1eB Mbl INIAHUPYEM
BBIITYCTUTD PsAJl HOBBIX, €1Il€ OOJIe€ BIEYATIAIOMNX
NPOAYKTOB, IO3TOMY OybTE HAYEKY!

Pycnan Cangees, ESTM. 32 nocjieiHUE TPU Irojia?
(CmeeTca.) Mbl BOOOIIE-TO OTKPBUIMCH BCETO MOJITOAA
Ha3a/. 11 HaC BCe BUJBI IPOAYKIIUU HOBEBIE. [TaBHOE
JUIS1 HAC OBLIIO, YTOOBI BCSA HAMHU BBIITYCKAEMas
OPOAYKLIMSA N3HAYAIBHO ObLJIA BBICOKOTO KA4ECTBA,
4TOOBI HUKAKUX HAPEKAHUI U OTPULIATEIbHBIX
OT3BIBOB HE ObLI0. [I03TOMY Cpasy, C IEPBOTO JHH,
TPEOOBAHUA IO KAYECTBY BBIITYCKAEMOI NPOAYKIIUHU
OBLIM ITOAHATHI HA MAKCHMAJIbHBIA YPOBEHD. Hy a
€CJIM TOBOPUTD 00 06JIACTU IPUMEHEHHN S HAMUX
TPyO, TO MBI OYEHD PAJBL, YTO B LIEJIOM B HAIIIEH
CTPAHE UJIET INTAHOMEPHOE PA3BUTHE TEXHOJIOTUH
THKT. INosiBisieTCA BCE OOJIBINE TEXHOIOTHH,
KOTOPBIE UCIIOJIb3YIOT KOJITIOOUHT 151 60siee
CJIOKHBIX Pa0O0T, Ha KUCJIOTOCTPYHHOM OYPEHHH,

HAa 32pE3KE OOKOBBIX CTBOJIOB, HA IIPOBEJICHUN
KOMILIEKCOB I'MIC B rOPHU30OHTAJIbHBIX CKBAXKUHAX,

Ha MHOrocTaaunbIxX I'PI1. C Hamer CTOPOHBI MBI
T'OTOBBI YIOBJIETBOPHUTH JIIOOOU CIPOC HA KOATIOOUHT
JguameTpom 2, 2-3/8, 2-5/8 u jaxe 3-1/2 grorima.

A mmuaHo, npopaboTas B CayIOBCKOM ApaBUH B OOIIEN
CJIOKHOCTH IOYTHU 9 JIET, BUAE CBOUMU ITIA3AMU
KOJITIOOWHT JUAMETPOM 3,5 JIOMMA TOJIBKO OJJH

pas (cmeeTcs.) OH TaM UCIIOIb30BAJICA B KAYECTBE
JIM(PTOBOU KOJIOHHBI ITPH CITyCKE HA HeM D11Ha Ha
BBICOKOZIEOUTHOI HE(PTAHON CKBAXKUHE. TaM Takas
TPyOa TAK JKE PEKA, KAK TPpyOa 1,5 [roriMa, Hama
caMasi HomyssipHas Tpyoa 38,1 mm. B CaynoBCKOI
ApaBuH OHA UCTIOIB3YETCA MPAKTUYECKH TOJIBKO

Ha O(PIIOPHBIX MPOEKTAX U3-32

We have several
more exciting new
products set to launch
over the next 12
months, so be on the
lookout!

Ruslan Saldeey,
ESTM. The last three
years? (laughs) We
opened just half a year
ago, which means
all the products are
new for us. It has
been our top priority
from the very start
to make products of
the highest quality,
and to ensure zero
complaints and zero
negative reviews
from our customers. Thus, we have worked hard
to implement the highest QA & QC standards.

As for the range of CT applications, what we see
today in this country is the balanced development
and progress of coiled tubing technologies. There
is an abundance of technologies emerging with
coiled tubing being used for ever more complicated
jobs, such as acid jet drilling, multizone hydraulic
fracturing, in horizontal laterals — both drilling and
well logging, etc. And the new CT plant can meet
the demand for larger tubes including 2”, 2-3/8”,
2-5/8” and even 3-1/2” OD. Having worked in Saudi
Arabia for almost nine years,

Pyenan Canoeese
Ruslan Saldeev

M4JIEHBKOT'O BECA X OTPAHUYEHHUA B
IrPpy30IOABLEMHOCTH IIAT(OPMEHHOI'O
KpaHa. CaMble ITONYJIAPHBIE PA3MEPHI B
«Cayau ApaMKO» — 3TO 2 M 2-3/8 I101iMa,
T.€. eCcTh 50 11 60 MM. MBI IOCTEIICHHO
HUJ/IEM K TOMY K€, IIPAB/a, BCEI/IA €CTh
OI'PAaHUYEHUS PAHEE CITYIIIEHHOTI'O
MOA3EMHOI'O O60OPYAOBAHUS U
npoxoaHbIx ceueHui HKT.

MosiBnsieTca Bce Oonblue
TEXHOJNOMMn, KoTopble
NCMNONb3YOT KONTIOOMHT gns
Oonee cNoXHbIX paboT, Ha
KMCNOTOCTPYWMHOM OypeHunu,
Ha 3ape3Ke ODOKOBbIX
CTBOJIOB, Ha NPOBEeAEeHUN
komnnekcos NMCB

Mapran Ypxona, Tenaris. FOPU30HTANbHbIX CKBAXKUHaX,

VHHKaJIbHAS TEXHOJIOI'MS IIPOU3BOJCTBA
I'HKT BlueCoil® npegnasHadena ais
YIIYUIIEHUS PAOOYUX XaPAKTEPUCTUK
T'HKT, a TaK>Ke MOBBIINIEHWS KAYECTBA U
HajiesxkHocTu 'HKT npu akcrtyaTanum.
JaHHas1 TEXHOJIOT' U IOBBIIIACT
IKCILTYyaTAIHOHHBIE XAPAKTEPUCTUKN
u HajexxHoctTb ['HKT, yTo mo3BouT

B OyIyILIIEM IIPOBOJUTH PAOOTHI B
CJIOKHBIX YCIOBUAX. TEXHONMOTUA
BlueCoil® ocHoBaHa Ha COOGCTBEHHOM
METOJUKE MPOEKTUPOBAHUS CTAITBHBIX
KOHCTPYKILIUI U COOCTBEHHOM
POLIECCE MPOU3BOACTBA, KOTOPBIH

Ha MHoroctagumHbix P,

I only saw a 3-1/2 inch just
once. It was used to run an ESP
in a high-rate oil well. Over
there, large diameter tubes are
probably as rare as 1-1/2”

(38.1 mm). While the latter

is the most common CT size
in Russia at the moment, it

is hardly ever used in Saudi
Arabia — primarily, in offshore
projects due to its small weight
and limited crane capacity. At
Saudi Aramco, for instance,
the most common CT sizes
would be 2 and 2-3/8 inch,
namely 50 and 60 mm. There
is a tendency in Russia towards
using larger CT with certain
limitations imposed by the
previously installed downhole
tools and the tubing ID.

Martin Urcola, Tenaris.
Tenaris’ BlueCoil® Technology
is a unique technology

61arogapsA HOBOU CTPYKTYPE MATEPHAIIA IO3BOJIAET
npousBoguTb 'HKT ¢ HOBBIIIEHHON IPOYHOCTLIO,
CTOMKOCTBIO K UBHOCY Y BHEITHUM BO3JCHCTBHAM.
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designed to expand the capabilities of coiled tubing
and raise the operational quality and performance
to the next level. It is also a technology platform for



TepMuueCcKku 06pPabOTAHHBIN MaTEPUAT
06€CIEYNBAET CPOK CITYKObI, KOTOPBIA IIPEBLIIIACT
CpOK cyxk6bI cTangapTHOU 'HKT B 2—-5 pas. Takxe
JIAHHBIA MaTepUasl 60JI€€ YCTOMYHB K MEXAHUUECKUM
HOBPEXIECHUAM 1 BO3IEHCTBUAM CEPOBOJJOPOJTHON
CpebL

Texnonorus BlueCoil® NCnIONb3yeTCs: B OCHOBHOM
JULSI BHYTPUCKBAXKUHHBIX PA0OT B CJIEAYIOMINX
YCIOBUSAX: HETPAJULIMOHHBIE CJIAHIEBbIC
MECTOPOXK/ACHUS, CKBAXKUHBI C BLICOKUM JIABJIEHUEM
U BBICOKUM COZIEP:KAHUEM CEPOBOOpoAa. ITo
CPaBHEHUIO CO cTaHgapTHBIMU [HKT, TexHONMOrNsa
BlueCoil® npenocrasinsaet 601ee HaJJeKHbIE TPYOHL,
M3HOC KOTOPBIX ITOAAAETCS 60JIEE TOUHOU OLICHKE.

ITepsbie THKT 110 1aHHOM TEXHOJOTUU ObLIU
BBINYIIEHBI KOMNaHue Tenaris B 2015 roay. C Tex nop
o6mas gyuHa CITO ¢ ganaeiMu THKT cocTaBisieT
6oJtee 6 THICSY KWJIOMETPOB, IIPHU 3TOM 60% TPy6 10
CHX IOP B 3KCIUIYATALIHN.

, SHINDA.
Komnanwusa SHINDA (pakTHYECKHU BBIIIA HA PIHOK
4yTb OOJIBIIE TPEX JIET HA33/1, 1 334 3TO BPEMS MBI
opranuzosayiv npoussoJcTso 'HKT ¢ npumMeHeHHEM
JIA3€PHOI CBAPKH, KATTWUISPHBIX TPYOOK — TAKXKE
C MCIIOJIb30BAHUEM TEXHOJIOIMHU JIA3E€PHOU CBAPKHU,
KPOME TOI'O, MBI 3aI1yCTU/IM HECKOJIBKO BUJIOB
IIJIAHTOKA0EJIEN C PA3JIMYHOU KOMIIOHOBKOY 1
3a/1a94aMu. Bce, 9TO CBSI3aHO CO MIJIAHTOKAOEISIMH,
NPEIHA3HAYEHO AJI MOPCKHUX IIJIATPOPM, U B STOM
HAIIPABJIEHUU MBI INIAHUPYEM AKTUBHO PA3BUBATHCA.

, NOV Quality Tubing. OnHum u3
HAIIUX KOHKYPEHTHBIX IPEUMYIIECTB ABJIAETCS
OIIBIT, KOTOPBI HE MOXKET OBITh IIEPEOLIEHEH. MBI
npoussoguM 'HKT 6onee 40 sieT, Mbl pa3padoTaimn
MHOECTBO IIEPEJOBBIX TEXHOJIOTUHA OTPACIIH,
MBI IPEAOCTABIIAEM HAIIIN IPOLYKTHI U YCIYTH
34K434YMKaM B JIIOOOU TOYKE 3€MHOTO Imapa. Ham
OMBIT JAET HAM YHUKAJIIBHOE MPABO MPEJJIAraTh CBOU
KOMIIETEHIIUH IO JIIOOOMY 3aIIPOCY 3aKa34HrKa. e
OJJHUM IPEUMYILIECTBOM ABIAETCSA IPUHAIJIEKHOCTD
KOMITaHUU K rpynme NOV. Bo3aMOXHOCTb
MPENOCTABIATD PEMEHUA MO/ KJIIOY € IOMOIIBIO
T'PYHITBI TAKUX OpeHJO0B, Kak « DM IMAIII», Texas Oil
Tools, Elmar, Anson, Mission, CTES 1 MHOTHUX APYT'HX,
MO3BOJIAET HAM OBITh HE IPOCTO MOCTABITUKOM, 4
MapTHEPOM 3aKa34nKa. H1 ofHa 1pyras KOMIIaHUA
B MUPE HE MOXET IPEATIOKNUTD TAKOU K€ ITOTHBIN
CHEKTP BBICOKOKAYE€CTBEHHBIX IIPOAYKTOB.

Ha Ka4eCcTBO KOHEYHOT'O ITPOYKTA BIUAET
Ka4€CTBO CBIPBEBOI'O MATEPUATIA U SKCIIEPTHBIHA
YPOBEHDb COTPYAHUKOB. HEKaUECTBEHHOE
CBIPbE — HEKAYECTBEHHDBIN KOHEYHBIN IPOAYKT.
[To3TOMY HAIIX TTOCTABITUKU CBIPBSA ITPOXOIAT
THIATEJIBHYIO KBAIM(PUKAIUIO, 4 HAIHU COTPYAHUKHA
MIPOU3BOACTBEHHOT'O OTAEA IPOXOAAT OOYYEHUE U

4

extending coiled tubing capabilities and reliability
to meet future extreme operational demands.
BlueCoil® technology is based on proprietary steel
designs and manufacturing processes to produce
coiled tubing that is stronger and more fatigue and
environmentally resistant throughout its structure.
The heat-treated product has two to five times
extended usage fatigue life than conventional
coiled tubing, and it is also more resistant to
mechanical damage and sour service environments.

BlueCoil® Technology is primarily used for
downhole operations — unconventional shales,
high-pressure applications, sour service jobs and
is a more reliable and predictable coiled tubing
compared to conventional strings.

Tenaris launched the product in 2015 and it has
since achieved over 200 million total running feet
in field operations with more than 60 percent of
BlueCoil® technology strings still operational.

Dr. Pavel Egorov and Lin Yue Qing, SHINDA.
The company SHINDA actually entered the market
just over three years ago, and during this time we
organized the production of coiled tubing using
laser welding, capillary tubing — also using laser
welding technology, and we also launched several
types of umbilical tubing with different layouts
and tasks. Everything related to umbilical tubing
is intended for offshore platforms, and we are
planning to actively develop in this direction.

What are the main competitive advantages
of your company? What production factors
affect the quality of products?

Dan Dennis, NOV Quality Tubing. One of
our main competitive advantages is one that
can’t be overstated, our experience. We’ve been
manufacturing coiled tubing for over 40 years, have
developed many of the industries best practices and
technologies, and have delivered our products and
services to customers in every corner of the world.
Our experience makes us uniquely qualified to
offer expertise in almost any scenario a customer
puts forward. Another key advantage is being a
part of the NOV family. Being able to offer turnkey;,
packaged solutions with our family of industry-
leading brands such as FIDMASH, Texas Oil Tools,
Elmar, Anson, Mission, CTES, and many others
allows us to be part of our customer’s business, and
not just a supplier. No other company in the world
can offer the full range of highest quality products
that NOV can.

The biggest factors affecting the quality of our
finished product is the quality of raw material and
our people. If you have a poor input, you should
expect to have a poor output. Therefore, our raw
material suppliers are rigorously and continuously
qualified and our team of manufacturing
professionals is trained and tested repeatedly to
ensure consistently high-quality products go to our
customers. }
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PETYIAPHYIO IPOBEPKY 3HAHUI, YTOOBI OOECTIEYUTD
MOCTABKY BBICOKOKA4€CTBEHHOTI'O IPOYKTA HAIINUM
34KA34YHKAM.

, ESTM. OcHOBHBIE
KOHKYPEHTHBIE (DAKTOPBI HAIIEH KOMIIAHUU — 3TO B
MEPBYIO OYEPEH MECTOHAXOXKIEHIE, MBI IOCTPOUIN
CBOI 3aBOJ B IIOAMOCKOBbE, B Ty/IbCKOI O6/1ACTH, B
HENOCPEICTBEHHON OJIM30CTU OT MArUCTpanet M2 u

M4, psAIOM C 3KEJIEZHOLOPOKHOM CTAHLINETH «Y3JI0BAST>.

[Tpy HATMYUHY IITPUTICA HEOOXOAUMOI U PUHBL U
TOJIIIIUHBI CTEHKHU, 4 MBI CTAPAEMCS BCETJJA UMETh
3aI14C CTAJIH, MBI TOTOBBI HU3IOTOBUTD 3aKA34HHYIO
TPyOy B TedeHUEe 3—4 AHEU U HEMEIJIEHHO
OTIIPABUTb €€ 3aKA34YHKY. E1ie uepes 4—5 nHeit
KAaTYIIKA C KOHUJIOM OyZIET HA MECTOPOXKIECHUU

WJIU HA IPOM3BOJICTBEHHOM 6a3e. U 3TO 6yzeT
CBEXEU3TOTOBJIEHHAA KATYIIKA, 4 HE T4, YTO CTOSIA
HAa CKJI4/I€ TOTOBOI NPOAYKIIUH HECKOIBKO MECHLIEB,
OXKMJJAs1 CBOETO MNOKYIATENS, OOlyBa€Mast BCEMU
BeTpaMH. Elie OHO BaXKHOE IPEUMYIIECTBO — 3TO,
KOHEYHO, BBICOKOKA4YE€CTBEHHAS (DPAHITY3CKAs
CTaJIb. MBI MOCTOAHHO Pa60TAEM C POCCUHCKUM
TIPOU3BOUTEIIEM CTAJIU, YTOOBI JOOUTBCS
MPUEMJIEMOT'O KA4ECTBA, U BEPUM, YTO JOOEMCH
3TOrO, 4 ITOKA 3TOr'O HE IIPOU3O0NLIO, 6yIEM
HCIIOJIb30BATh JJ11 HAIMUX 3AKA34HUKOB IIPOAYKITAIO
(PPAHIIY3CKHUX CTAIEBAPOB. TPETBUM OYEHD BA>KHBIM
(HaKTOPOM, BIUAIOMIUM HA KAYECTBO MPOAYKIINU,

51 HA30BY COOMIOJIEHHE TEXHOJIOTNH IPOU3BOACTBA

Y1 KOHTPOJIb HA KAXKJIOU CTAJIMU, CTPOKANIIINIL
KOHTPOJIb. B 3TOM IJTaHE MBI CTPEMHUMCS COOTIONATH
U [IPEBOCXOAUTD TPEOOBAHMS CTaH apTa APISST,
J1260paTOPUS Y HAC OOOPYLOBAHA HA CAMOM BBICOKOM
YPOBHE, ¥ KBATU(UKAINS COTPYTHUKOB TAKXKE HE
BBI3BIBACT HUKAKUX BOIIPOCOB MJIN HAPEKAHUI.

, Tenaris. Komnanus Tenaris
HAIIPABJIEHA HA IOJITOCPOYHOE PA3BUTHUE U
Pa3paboTKy IEPEIOBBIX TEXHOIOI U, KOTOPbIE
OTBEYAIOT CAMBIM BBICOKUM CTAH/AAPTAM B O6JIACTH
OXPAaHBI TPy, IPOMBIIIJIEHHON 6€301ACHOCTD
U OXPAaHbI OKPYXKAIOMEN cpebl. I yiaydIeHusa
KA4ECTBA OOCIYKUBAHUS 3aKA3YNKOB KOMIIAHUSI
PEANN3YET TAKUE UHHOBALIMOHHBIE IIPOYKTBI, KAK
I'HKT, npousseaeHHbIE IO TeXHOn0ruu BlueCoil®, a
TAKXKE TAKHUE YCIIYTH, KAK IIOCTABKA TPYO IO CUCTEME
Rig Direct®.

SABnsAACH IEPBBIM B MUpe npoussogutesiem 'HKT,
CEpTU(PULIMPOBAHHBIM IO CTAaHAAPTY API 58T,
KoMIaHu4 Tenaris yCTaHAB/IMBAET HOBBIE
CTAH/IAPTHI IPOU3BOACTBA U UCTIbITAaHUH [HKT. MbI
3P HEKTUBHO UCMIOIB3YEM ITIOOATBHYIO CUCTEMY
KOHTPOJIA KA4ECTBA JIJIS1 TOT'O, YTOOBI TAPAHTUPOBATD,
YTO KAXKJBII 3TAI IPOU3BOJCTBA — OT IOO0PA
CBIPBS JJO UCTIBITAHUS HA KAYECTBO — OTBEYAET
CTAaHZAPTAM OTPAC/IH U TTIO3BOJISAET NOBBICUTh
npou3BoaAnTENBHOCTE 'HKT HA MECTOPOXK/ICHUU.

CrabunpHasa npousBoauTenbHOCTb THKT BlueCoil®
MO3BOJINJIA HAIITUM 32KA3YNKAM 3HAYUTEIBHO
MHOBBICHUTB CPOK 3KCILTYaTAUU TPYOBL JloBEepue
HAIIUX 3AK434YUKOB K HOBOI TEXHOJIOTUH ITO3BOJIMIIO
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Pavel Ego

Ruslan Saldeev,
ESTM. The first
advantage to be
mentioned is the
location. We built
the plant in the
vicinity of Moscow,
namely in Tula
Region, just off
the M2 and M4
motorways, and
close to Uzlovaya
railway station.
Provided we have
the strip of the
required width
and wall thickness
= available, and we
b are working with

our steel suppliers
to make sure we have the inventory always on
stock, a tube can be manufactured within three
to four days, and then shipped to the customer
immediately. It will take another four to five days
to get the cail to the field or to the operation site.
It is going to be a newly made coil that has left the
mill only recently, not the one to have been stored
for months nicely exposed to the elements while
waiting for its would-be customer.

Yet another advantage is the high quality steel
of French manufacture that we use. Despite
numerous attempts to achieve the desired quality
of steel from a Russian steelmaker, there is still
much room for development. We have not given
up, but what we offer to our clients today are the
products of French steelmaking industry.

The third factor to be named as a key to
ensuring the high quality of the final product
is the production technology and stringent
quality control implemented at each stage of the
manufacturing process. We aim at meeting and
exceeding the API 5ST standards with the ESTM
lab being fully equipped, and our experts being
qualified and highly experienced.

Martin Urcola, Tenaris. Tenaris is a company
with a long-term vision and a commitment to
industrial excellence meeting the highest safety,
quality, health and environment standards. It
delivers value through innovative products, such
as the development of BlueCoil® Technology,
and service solutions, such as its new model of
pipe supply known as Rig Direct®, to better serve
customers.

As the first API 58T certified coiled tubing
manufacturer, worldwide, Tenaris set the standard
for the manufacturing and testing of coiled tubing.
We leverage our global quality management system
to ensure our products at all our facilities — from
the selection of the raw material through each
stage of the manufacturing process and quality
testing — meet industry standards and optimize



JOCTUYD PEKOPAHBIX 670 KM o6m1est arHbl CI1O o
(ppe3epoBaAHUIO IPOOOK NP 99%-M U3HOCE TPYOBI
B YCJIOBHSAX BBICOKOT'O JJABJIEHUS, T7I€ CTAHJAPTHAS
T'HKT no3Bosmiaa 661 JOCTUYD TOJIBKO 150 KM O6IIeH
JimHbl CITO. JaHHOE IPEUMYIECTBO ITIO3BOIHUIIO
3aKA3YUKAM COKPATUTBD 3aTPATHI U YBEIUYUTD
OPUOBLIIb, YTO CAEIAJIO TEXHOIOrUIO BlueCoil®
Jiy4iiei! Ha ppiHKE. OCHOBHBIMHU (PAKTOPAMU
COKpPAIIEHUS 3aTPAT AJ151 3AKA3YUKOB CTAJIN
BpeM U CTOUMOCTD 3aMeHbl 'HKT, a Takske 6oiee
JUINTEJIbHBIA CPOK SKCILIYaTAIUH.

VICXOIHBIN CBIPbEBOU MATEPHAIL 11
npounsBoacTBa 'HKT MOXeT HEraTUBHO BIHATH
Ha Ka4eCTBO TPYOBL, TO3TOMY B KOMIIAaHWUH Tenaris
MHCIEKIINS U IOI00P ChIPbs OCYIIECTBIIACTCS
B IIOJTHOM COOTBETCTBHU C CAMBIMU BBICOKHMMH
CTAaHAAPTAMHU Ka4eCTBa. [17151 06ecrieyeHus
COOTBETCTBUS BCEM JIJTMHBI KAXK/I0U TPYOBI
TEXHUYECKUM YCJIOBUSAM B KOMITAHUU PEATTU3OBAHO
HECKOJIBKO IPOU3BOACTBEHHBIX ITPOLIECCOB,
HECMOTPA HA TO YTO KAYECTBO TPYOBI MOXKET OBITh
IIPOBEPEHO TOJIBKO C HOMOLLBIO PA3PYIIAIOMINX
UCHBITAHUI O6PA3IOB C KAK/I0T'0 KOHIIA TPyOBL Bee
MPOU3BOACTBEHHBIE ITPOLIECCH TOYHO OMPEAETIEHDI
U IIPOBEPEHDI C IOMOMIBIO CUCTEMBI KOHTPOJIA
Ka4eCTBA, KOTOPAs BKJIIOYAET B C€OA CIEAYIONITE
TAIBL IOAOOP U 3AKYIIKA CTAJIN, UICIIBITAHUE U
MHCIIEKIINA CTATIN HA KAK/IOM 3TAIle MPOU3BOJCTBA —
OT IO/I60PA NOJIOCOBOU CTAJIM UCXOJS U3
MEXAHUYECKUX XAPAKTEPUCTUK U XUMHUUYECKOTO
COCTAaBAa 10 BAJIBIIOBKH TPYO, HEPA3PYIIAIOMNX U
TUAPOCTATUYECKUX UCTIBITAHUNA 1 (PUHATIBHO
OLIEHKH IMPOU3BOJICTBEHHBIX ITPOLIECCOB, KOHEYHOTI'O
NPOAYKTA ¥ CEPTU(PUKALINU TIEPES, OTIIPABKOM
34K434YHKY.

, SHINDA.
[TepBO€ KOHKYPEHTHOE IPEUMYIIECTBO — 3TO CIIOCOO
IPOU3BO/ICTBA HAIEH TPYObL. MBI UCIIOIB3YEM
JIA3EPHYIO CBAPKY IIPU ITPOU3BOJCTBE TPYODL, 4TO
MO3BOJIAET YMEHBIINUTD IO MUHHUMYMA BBICOTY
CBAPOYHOTO IIB4, UMETHh MUHHUMAJIbHbIE U3MEHEHUA
METAJIJIA B MECTE CBAPKH, YTO 3HAYUTEIBHO
YBEJIMUYUBAET (PUBUKO-TEXHUUECKUE ITAPAMETPDI
BCEU TPYOBI. TAK)KE 3TO O3BOJSET B KPATUAKIIINE
CPOKH IIEPEHAIAKUBATD IIPOU3BOJCTBEHHYIO
JIMHHUIO HA PA3JIMYHBIE MATEPHUAJIBL, B TOM YHCJIE HA
CHELMAJIBHBIE CTAIM M HEPKABEIOMUE MATEPHUAJIBL

Bropoe Hate npenmyImecTBO OTHOCHUTCS K

BO3MOKHOCTH OPI'AHU3ALIAH BBIITYCKA CJIOKHOMN
npoaykuyu Ha ocHose 'HKT, nHanpumep Tpy6a ¢
34M1ACOBAHHBIM Ka0eJIeM MU TPyOKAMU YIIPABICHU
W\JJIM MUIAHTOKa6eu. Bee, 4TO UCTIONb3yeTCs
B IIPOUBBO/ICTBE JAHHBIX BU/IOB IIPO/IYKIINUY,
MIPOW3BO/IUTCS B IPYIIIIE KOMITAHUH «XyaTOHT» Ha
OJTHOM IIPOU3BOACTBEHHOM IVIOMIAJKE, YTO JAET
JIOIIOTHUTEIBHYIO I'APAHTHIO KAYECTBA U IIO3BOJISACT
OIIEPATUBHO BBINIOIHATD TEXHUYECKOE 33/TaHUE
3aKa34nKa. TakKe B KOMIIAHUH PAOOTAET HAYUYHO-
HCCJIEJOBATEIBCKUH LIEHTP, C YYaCTHEM AKAJJEMUKOB
KuTarckort akaIeMUu HayK, JOKTOPOB M KaH/THU/IATOB
HayK. }

Jun FIOy3 Hun
LinYue Qing

performance in
the field.

The consistency
in performance
from BlueCoil® lets
our customers push
fatigue limits further
than ever before.

As a result of our
customers trusting
the new technology,
they have been able
to achieve feats as
remarkable as the
record of 2.2 million
running feet at

99% fatigue in high
pressure plug milling
operations, where
conventional tubing
would have lasted less than 500k running feet. This
advantage allow our customers to reduce costs and
increase EBITDA making BlueCoil® the best value
in the market. Main cost reduction factors for our
customers are related to the time and money they
spend to change Coiled Tubing strings, as well as
the substantial longer life.

Raw material can affect the quality of products
if not inspected and selected with the highest
quality standards, therefore we have in place
many engineering and manufacturing processes
that ensure that the entire length of each coiled
tubing string meets engineering specifications,
even though it is only possible to destructively
test samples from each end of the tube. All of
these processes are defined, controlled and
audited within an overall quality management
system, which begins with the specification and
procurement of the steel which is subsequently
tested and inspected through each stage of
production, from steel strip selection based on
mechanical properties and chemical composition
to milling, non-destructive and hydrostatic testing
to the final review of the manufacturing steps and
results and certification before shipment of the
coiled tubing.

Dr. Pavel Egorov and Lin Yue Qing, SHINDA.
The first competitive advantage is the way we
produce our coiled tubing. We use laser welding in
the production of CTs, which allows us to minimize
the height of the weld, have minimal changes in
the metal at the welding site, which significantly
increases the physical and technical parameters
of the entire tubing. Also it allows in the shortest
possible time to re-line the production line for
various materials including special steels and
stainless materials.

Our second advantage relates to the possibility
of organizing the production of complex products
based on coiled tubing, for example, a tube with a
stocked cable or control tubes and / or umbilical }
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TpeTrbe: KOMIAaHUA UMEET OCHAIIEHHYIO BCEM
COBPEMEHHBIM OOOPYZOBAHUEM JTA00OPATOPUIO
K44€eCTBA U IPOBOAUT UCCJIEJOBAHUS U IIPOBEPKY
KaK BXOJHOU IIPOAYKLUHU, TAK U BCEX OIIEPALIUI B
MIPOLIECCE TPOU3BOACTBA, U JKECTKO KOHTPOIUPYET
BCIO BBIXOJJHYIO IPOAYKIUIO. CETOHS MBI
nposepsem 100% BXOAAIIErO HA 3aBOJ IIITPUIICA
HAa COOTBETCTBUE HAIIUM TPEOOBAHUAM U
cepruduKaToM. Hamra MaTepUHCKAas KOMITAHUSA
SABJISIETCS KCIIEPTOM B OOJIACTH KAOEJIEI, MBI MOXEM
KOMOUHHUPOBATH KA06€JIb U KOJIOHHY HACOCHO-

KOMIIPECCOPHBIX TPYO JIy4IIle, YeM KTO-TUOO JPYTrOX.

KakKoBbI OCHOBHBIE IIPHHITHUIIBI KOMIIAHHH
B paboTe C 3aKa3YUKAMMU?

Jam [Ismmmc, NOV Quality Tubing. OcHOBHOM
OPUHLINI HAIIEN PA6OTHI C 3aKA3YUKAMHU
34KJIIOYAETCA B IPEJOCTABIEHUH ONITUMAJIBHOTO
pemenus. Peub neT He O CAMOM JJOPOIOM
WJIN CJIOKHOM TEXHHUYECKOM PEIIEHUH, 4 O
TAKOM PELMIEHUH, KOTOPOE AACT HAUOOJIBIITNI
3KOHOMHYECKUU 3PPEKT OT UHBECTULINH.

DTO JOCTUTAETCA TOCPEACTBOM TECHOTO
COTPYAHHUYECTBA C 31KA3YMKAMHU HA BCEX ITAMAX
nporecca nokynku 'HKT: oT npoekTupoBanus
MPAaBUIBHONM KOHCTPYKIIUH TPYObI UCXO/ U3
JIAHHBIX 1O PAOOYHNM YCJIOBHUAM U IIPEAJIOKEHU
CEPBUCA B PETUOHE MIPOBEAEHUA PAO6OT 10
NPOBEJEHNUA AaHAIN3A Conb30BaHHOI 'HKT noce
pPa6oTeL. TONBKO yTEM NPEAOCTABICHUS ITIOJTHOI'O
LUK TOAAEPKKNA MBI MOXKEM CTATh MAPTHEPAMHU
334KA34YMK4. YCIEX HAIMX 34KA3YUKOB — 3TO HAIII
YCIIEX.

Pycnan Canpeesn, ESTM. MBI O4€Hb MOJIOA A
KOMIIAHHUsA, OTKPBIBIIASACA BCET'O MONITO/A HA3a /1.
[TOo3TOMY MBI IOHUMAEM, YTO 3TO COBEPIIEHHO
€CTECTBEHHAS PEAKIIUA CO CTOPOHBI IMIOKYIIATEIEL:
MPUCMATPUBATHCA U HACTOPOKEHHO OTHOCUTBCA
K HOBOMY IPOMU3BOAUTEIO. [T0O3TOMY MBI BCAYECKHA
ybex/1aeM NoTpedUTENEN KOATIOONHI'A B Poccuu u
32 py6eskoM NONIPOOOBATE B3ATh OAHY-/BE HAINX
TPyOHI «<HA IMIPOOY»>, HA UCITBITAHUE, TTOAETUTHCA
C HAMM PESYJIBTATAMH, JATb OOPATHYIO CBA3b.

ITpu1 3TOM MBI, KOHEYHO, IIPEJJIATAEM PA3TUIHBIE
BAPUAHTEI OIIATHL: PACCPOYKA HA 2—4 MECALIA,
OIJIATA IO PE3YIBTATAM OIIBITHO-TIPOMBIIIIEHHBIX
PaboT u Ap. MBI IPHUIIIX HA PBIHOK KOJITIOOWHI'A
BCEPBE3 U HAJIOJITO, IO3TOMY MBI TOTOBBI IIOUTH
HAaBCTPEYY COMHEBAIOIMINMCA 3AKA3YHMKAM, YTOODI
Pa3BEATDb BCE UX COMHEHUA U YOEIUTD UX B BLICOKOM
K44€CTBE U HAJIEKHOCTH HAIIEH ITPOAYKII UL

MaprTwun Vprosia, Tenaris. Hama muccus —
YAOBJIETBOPSTh IIOTPEOHOCTU 34KA3YHNKOB
OCPEACTBOM Pa3pabOTKU HOBBIX IIPOAYKTOB, 4
TAKXKE [IEPEOBbIX TEXHOJOIMH IPOU3BOACTBA U
nocTtasku THKT. Hamia 11e1b — 3TO MUHUMU3AI S
PHICKOB U 32TPAT 3AKA34YUKOB, IIPEJOCTABICHUE
HIHUPOKUX BO3MOKHOCTEHN U COKPAILIEHHUE CPOKOB
BHE/IPEHMS HOBBIX TEXHOJIOTUH YEPE3 YHUKAJIBHBIC
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cables. All that
isused in the
production of these
types of products

is produced in the
group of Huatong
companies on

one production

site, which gives

an additional
quality guarantee
and allows the
customer's technical
task to be fulfilled
promptly. Also,

the company has a
research center, with
the participation of
academicians of the
Chinese Academy
of Sciences, doctors

and candidates of science.

Third: the company has a quality laboratory
provided with all modern equipment and conducts
research and verification of both input products
and all operations in the production process and
tightly controls all output. Today we check 100%
of the incoming strip for compliance with our
requirements and the certificate.

Our mother company is cable expert, we can
combine the cable and tubing string better than
anyone else.

What are the main principles of the
company in working with customers?

Dan Dennis, NOV Quality Tubing. Our
philosophy with working with our customers is
to provide them with the optimized solution. Not
the most expensive or complex solution, but the
one that will give them the best ROI on their CT
investment. We accomplish this by working closely
with our customers through all aspects of the string
purchase cycle; from designing the right string
based on their work and operating conditions,
offering local inventory and service solutions, to
providing post-job analysis on used tubing. Only by
offering the full cradle-to-grave level of support can
we truly do our part to help our customers. When
our customers succeed, we succeed.

Ruslan Saldeev, ESTM. As a new company that
opened half a year ago, we are fully aware of the
cautious attitude of customers who keep a wary eye
of a new manufacturer. Therefore, my main task at
the moment is to persuade service companies in
Russia and abroad to ‘trial’ one or two of our tubes
and to verify its high quality, to test it, and to give
us feedback. Besides, we offer a variety of payment
terms — for instance, a 2—4 month installment
payment plan, performance payment and other
customer-friendly options. Now that we have



TEXHUYECKUE PENIEHUS, TAKUE KAK TEXHOJIOT U
BlueCoil®. Hamm cCOTpyaHHKU IO BCEMY MUDY
CJIEAYIOT KYyPCYy HA NTOBBIIEHNE 3(P(PEKTUBHOCTH
MPOM3BO/ICTBA YePE3 OOMEH 3HAHUSMU BHYTPHU
OIHOM MEXYHAPOAHOU KOMITAHUU.

ITases Eropos u JInH I0y» ITuH, SHINDA.
OCHOBHOW NPUHIUI PAOOTHI — 3TO TOCTPOCHUE
NAPTHEPCKUX OTHOIIEHUH C TOTEHIINATIBHBIM
334Ka34UKOM. MBI TIOOUM U LIEHUM PAOOTY C
HAPTHEPAMH, U B IIPOLIECCE PAOOTHI MBI CTAPAEMCS
CO3/1aBATh B3AMMOBBITOJJHYIO 1 JOBEPUTEIBHYIO
aTMocepy. BONbIIYIO YaCTh HAMIEH >KU3HU MBI
MPOBOAUM HA pabOTE, U XOUETCS, YTOOBI 3TA
OOJIbIIAS YACTB JKU3HHU IIPOXO/INIIA 6E3 CTPECCOB U
norpsaceHu#!!! Mbl TECHO COTPYAHHUYAEM C HAIUMU
KJIMEHTAMM. Y BAC €CTb HUJIes. Y HAC €CTh PENICHUE,

Eciiu 3TO HE KOMMEpYIEeCKasi TArHa,
IMOJAEINUTECHh CTATUCTHYCCKHUMH
JAHHBIMH II0 HCITOIb30BaHHUIO THKT
IIPOM3BOACTBA Bamer KOMIIaHHUH.

Pycman Canpeesn, ESTM. TalHBI TYT
HHKAKOU HET, HO M CTATUCTUKH TOXE HET
HHKAKOMH, IOTOMY 4TO MBI Ha PBIHKE COBCEM
HEZABHO, COOTBETCTBEHHO, ITIOKA €IIE JAHHBIX
HE YCIIEJIO HAKOIIUTBCS. MOTI'y CKa3aTh TOJIBKO,
YTO OTPHLATEBHBIX OT3BIBOB IIOKA HE OBLIO, HY 4
MOJIHOCTBIO OTPA6OTATH HA CBOM PECYPC €IE HU
OJlHA TPYy6a HE yCIend.

Maprua Yprosa, Tenaris. Kommanusg Tenaris
noctasuia 6onee 20 000 cragaapTHbiX THKT 1151
BHYTPUCKBA’KUHHBIX PA6OT.

Taxsxke koMnaHus nnpoussesa oosee 500 FTHKT no
TexHoaoruu BlueCoil® Haunnas ¢ 2015 roga, korga
3TA TEXHOJIOTUA OBbLIA BIEPBBIE IPEICTABICHA.
Bousee 50 KOMITaHUI UCIIOIB30BAJIO TEPMUYECKHU
o6paboTanHbie THKT NOBBIIIEHHOTO U3HOCA IS
BHYTPUCKBAKUHHBIX PA6OT.

HauwuHas ¢ 1997 roga KOMIIaHUS IPOU3BeIa 6051ee
1700 kM THKT g1 TpUMEHEHNS HA METb(OBLIX
OPOEKTAX.

ITIases Eropos uJIuu I0y» ITnx, SHINDA.
MBI HE TaK IaBHO HA pBIHKE Poccrny, HO MBI C
ONTHMHU3MOM CMOTPUM B OyayIee. Mbl Npojaiu
850 km 'HKT (BK/IIOYAs IUIAHTOKAOEIIN) C HAYaIa
rojia 10 KoHua uwosa 2018 roga.

KakoBa IIOJITHUTHKA KOMIIAHUH HA
POCCHIICKOM PBIHKE?

Jam [Ismmmc, NOV Quality Tubing. Mel HOHUMAaEM,
4TO poccurickni petHOK 'HKT siBnsieTcs Hanbosee
OBICTPO PACTYIIUM B MUPE, TO3TOMY /I HAC OYE€HD
BAKHO NPOSIBJIATh AKTUBHOCTDb HA 3TOM PBIHKE.
I'pynma komranuit NOV BKJIaIbIBAE€T OOJIbIINE
PECYPCHI B PACIIMPEHNUE IPUCYTCTBUSA KOMITAHUH
B Poccuu, mo3TOMY HA TEKYITUI MOMEHT MBI
HAHUMAEM COTHH HOBBIX COTPYJJHUKOB B CAHKT- }

Poccnmckmnm poiHok THKT
aBNsieTcs Hanbonee ObICTPO
pacTyLMM B MUpE.

entered the CT manufacturing market, we are in for
the long haul, which implies we are eager to meet
our customers’ needs, to dispel their doubts and
prove the high quality, durability and reliability of
our products.

Martin Urcola, Tenaris. Our mission is to
deliver value to our customers through product
development, manufacturing excellence and supply
chain management. We seek to minimize risk for
our customers and help them reduce costs, increase
flexibility and improve time-to-market by providing
unique solutions such as BlueCoil® Technology.
Our employees around the world are committed
to continuous improvement by sharing knowledge
across a single global organization.

Dr. Pavel Egorov
and Lin Yue Qing,
SHINDA. The main
principle of work is the
building of partnership
relations with a potential
customer. We love and
value work with partners
and in the process of
work we try to create a
mutually beneficial and trustful atmosphere. Most
of our lives we spend at work and want that most
of life passed without stress and shock!!! We work
closely with our customers — you have idea, we have
solution.

If this is not a commercial secret, please
share statistical data on CT use of your
company's production.

Ruslan Saldeev, ESTM. There is no trade secret,
but not much statistics yet either. Though we are
just starting to collect the database, so far there have
been no negative responses. But none of the tubes
has exhausted its fatigue life.

Martin Urcola, Tenaris. Tenaris has shipped over
20,000 thousand conventional coiled tubing strings
for downhole operations.

The company has also deployed more than 500
BlueCoil® technology strings since it was introduced
in 2015, with more than 50 companies having
applied the heat-treated, high fatigue-resistant
technology in their operations.

Since 1997, more than 1,700 km of coiled line
pipes have been produced for use in offshore fields.

Dr. Pavel Egorov and Lin Yue Qing, SHINDA.
We came to the Russian market not a long time ago,
but we are optimistic about the future. We sold 850
km of coiled tubing (including umbilical) from the
beginning of the year until the end of July 2018.

What is the company's policy on the Russian
market? }
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ITeTepbypre, HuxxueBapToBCKe, CAXATUHE U APYTUX
ropojax. Hekoropsle pyrue nogpasacacHus

NOV Takxe 3a1I1yCTU/IU IIPOU3BOACTBO B Poccuun.
INoppaspenenue Quality Tubing oTkpbLIO B POoccunu
HECKOJIBKO CKJIAJICKUX ITOMEIIEHU A1 [IOMOIIU
CEPBUCHBIM KOMITAHUAM, KOTOpBIE 3aKynuau 'HKT
KPYIIHBIMU HAPTUAMU. TAKKE B HATUYUU UMEIOTCSA
roToBble 'HKT, KOTOpbIC NOAXOST 1151 YCIIOBUH
POCCHUICKOI'O PBIHKA.

PazymMmeeTcs, MBI TAKXKE HHBECTUPYEM B TO, YTOOBI
BC€ HAIIIN JAEHUCTBUA IIOJTHOCTBIO COOTBETCTBOBAJIN
3AKOHOATENBCTBY PP, O3 TOMY BEfiIcHHE
JeATEJbHOCTH KOMIIAHUU IIPOXOAUT ITIAJKO U
3(PPEKTUBHO.

, ESTM. Hama nonutuka
TAKOBA4, YTO, I10 HAIIEMY MHEHUIO, UCIIOJIb3YEMAs B
Poccurickoit @eiepanyy rudokas Tpyoa J0KHA Ha
1009 6bITh NPOU3BEAEHHOM Y HAC B CTpaHe. [Ipryem
3TO JIOJIKHO OBITH CJIETAHO UCKJIIOYUTENBHO
PBIHOYHBIMH METOLAMMU: COYETAHNEM BBICOKOI'O
Ka4eCTBA ¥ KOHKYPEHTHOM LIEHbL. MBI YBEPEHBDI,
4TO 3TO PeaabHas Liejb. Ham 3aBOJ IOCTPOEH B
Oc06011 95KOHOMUYIECKOI 30HE (OD3) «Y3y10Bas»,
3TO JA€T OIPEJEJIEHHbIE 9KOHOMUYECKHE
IPEUMYIIECTBA, JIOTUCTUYECKH Mbl HAXOANMCH B
BBIMI'PHBIIIIE MTEPE] HAMMUMU KOHKYPEHTAMU U MOXKEM
MPEAIOKNATD XOPOMIYIO IIEHY ToTpedurenam. [Ipu
3TOM MBI TOTOBBI IIPEJOCTABUTD HAJIEKHYIO TPYOy
BBICOYAMIIETO KA4eCTBA. TAK 4TO NOIUTUKA HAIIIA —
3TO, KOHEYHO, YOEIUTb POCCUMCKUX KONTIOOEPOB
HOKYIIaTh TPYOy TOJBKO y HAC. CIEYIOM NI 9TAIl —
JOOUTBCS KAYECTBEHHOM U IIPEACKA3YEMO CTAJIHN OT
POCCHUUCKOI'O MPOU3BOJAUTEA IITPUIICA U IIEPETH
Ha CTONIPOLIEHTHOE UMIIOPTO3aMeleHue. [ToBeprre,
MBI pab0TAEM C HUMHM HA/JT 9TUM HE NOKIA1a5 PYK.

, Tenaris. Kommanus Tenaris
IIPOU3BOIUT BBICOKOKAYECTBEHHBIE IPOAYKTHI
JULSL PA3JIMYHBIX IPUMEHEHU B HEPTECEPBHUCHON
OTPACHU JJIS 3AKA3YMKOB IIO BCeMY MUpPY. Takue
npopnykrel, Kak 'HKT, npousseieHHBIE TTO
TexHOoJoruu BlueCoil® — THKT ¢ HOBBIIIEHHOMN
MPOYHOCTBIO U UBHOCOCTOUKOCTBIO — ObLIN
YCIHENIHO UCIIBITAHBI HA MECTOPOXJCHUAX U
3apEKOMEHI0BANU cebs1 Kak HajiexxkHbie THKT ¢
MHOBBIIIEHHBIM CPOKOM 3KCILIYaTALUH, KOTOPBIE
OPEAOCTABIAIOT 3AKA3YHMKAM 9KOHOMUYECKU
3P PEKTUBHOE PENMICHUE 151 ONTUMHU3AIUU
BHYTPUCKBAXKMHHBIX PAOOT.

, SHINDA.
Cospganue B Poccuu CKIIAICKUX 3a1ACOB TPYO
XOJOBBIX JUAMETPOB U JJINH, 4 TAKXKE IIOCTPOCHUE
OTHOIIEHUN U OPraHU3AIUS TOCTABOK JIJI51
BCEX UTPOKOB PBIHKA. O6€ECIIEYEHNE KITUEHTOB
KAQYECTBEHHOU NIPOAYKIIUEN U CTPOrOE NCIIOJTHEHHE
BCEX B3SITBIX O0S134TCIbCTB.
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Dan Dennis, NOV Quality Tubing. We
understand Russia is one of, if not the, fastest
growing coiled tubing market in the world, so it
is crucial for us to be highly active in the Russian
market. On a corporate level, NOV has dedicated
significant resources to developing our local
presence in Russia, as we currently employee
hundreds across Russia, from St. Petersburg to
Nizhnevartovsk to Sakhalin, and many places in
between. Several other NOV divisions have opened
manufacturing facilities here as well. Quality Tubing
has invested in the region by establishing several
stocking locations for service companies to relieve
some of the financial burden of buying strings in
bulk, and have access to readily-available strings
designs fit for the needs of the Russian CT industry.

Of course, we also have resources dedicated
to making sure our business activities are fully-
compliant with all relevant trade laws and
regulations, which allows us to conduct business
smoothly and efficiently.

Ruslan Saldeev, ESTM. The fundamental
principle is quite simple — the tubes used in the
Russian Federation should be 100% manufactured in
this country. That said, only fair market instruments
are to be employed, namely a combination of
highest quality and competitive price. We do know
it is realistic. The manufacturing facilities are located
in Uzlovaya Special Economic Zone, which offers
apparent economic advantages. In terms of logistics,
we are several steps ahead of our competitors and
thus can offer a handsome price. And the quality
— it has always been and will be our top priority.
Thus, our policy at this stage is to win over Russian
CT users. The next step will be to get stable and
predictable quality of steel from Russian strip
manufacturers. We are at pains to achieve thatin
our endeavors towards import substitution.

Martin Urcola, Tenaris. Tenaris is committed to
delivering value to its customers around the world
through the manufacturing of high-quality products
for a range of oil and gas service applications.
Products like BlueCoil® Technology, a stronger
coiled tubing string with a high resistance to fatigue,
has been field tested and proven to perform reliably,
consistently and with a significantly expanded
lifespan, offering customers a cost efficient solution
to optimize their operations.

Dr. Pavel Egorov and Lin Yue Qing, SHINDA.
Creation of warehouse stocks in Russia of tubing
of running diameters and lengths, and also
construction of relations and the organization
of deliveries for all players of the market. Provide
right product to our customs, and stay with our
commitment.

What factors contribute, and which
impede the development of coiled tubing
technologies in Russia?



Jam [Ismauc, NOV Quality Tubing. Han6onbmuii
BKJIA/] B Pa3BUTHE TEXHOJIOTUI IPUBHOCUT
OOMEH 3HAHUAMHU U COTPYIHUYECTBO MEXKTY
IPOU3BOJUTEIIMH OOOPYJOBAHM S, CEPBUCHBIMU
KOMOAHUSMHU U KOMIAHUSMU-ONIEPATOPAMHU.
BrICTpOMY POCTY pOCCUIICKOTrO peIHKAa THKT
CIIOCOOCTBYIOT Pa3pabOTKa HOBBIX TEXHOJIOTUI U
TOTOBHOCTB PEMIATD 33/1a49M IYTEM KOJIJIEKTUBHBIX
OOCYXAECHUN, KAK 3TO IPOUCXOJUT HA
MexayHapoaHOU KOH(pepeHTUH «KOITIOOUHTOBBIE
TEeXHONOruM, I'PI1, BHYTPUCKBAXKHMHHBIE PA6OTEBD>.

OCHOBHBIMH CJIOKHOCTAMH POCCUHCKOT'O
peiHKa THKT sABIsI€ TCA JIOTUCTUKA U IOCTPOEHUE
UHQPacTPyKTYpbL. C OJHOI CTOPOHBL, BEIETCA
pa3paboTKa HOBBIX TEXHOJIOT' U /151 TTOBBIIIECHUS
apdpexTnBHOCTH padoT. HO, € ipyron

Dan Dennis, NOV Quality Tubing .One of the
biggest contributing factors is the knowledge
sharing and partnerships between the equipment
manufacturers, service companies, and operators.
The willingness of the Russian CT market to solve
challenges through collective discussion, like we
see in the annual International Coiled Tubing
Technologies, Hydraulic Fracturing and Well
Intervention Conference, and development of new
technologies will continue to facilitate the rapid
growth of this market.

Logistics and infrastructure are always key
concerns for the Russian market. Developing
technologies to improve coiled tubing operations is
one thing. Making equipment that can withstand
minus 50 degree

CTOPOHBI, HEOOXOIMMO Pa3pabaThIBATh bbl CTPOMY POCTY POCCUNCKOTO temperatures and
060pY/IOBAHUE, KOTOPOE CITOCOOHO PblHKa MHKT cn OCO6CTByeT figuring out how

BBIICPKHUBATH TEMIIEPATYPY O pas3pa OOTKa HOBbIX TEXHONOIrMn to deploy these

munyc 50 rpaagycos Llenbcus, a

M TOTOBHOCTb peLllaTb 3a4a4i

technologies in some

TAKKE TEXHOJIOTMH 1 PAOOTHI HA of the most remote
YAAJIEHHBIX MECTOPOXIEHUAX — 9TH nyTem Ko % KTUBHbIX wellsites in the world
IIPOOGIEMBI SIBJISTIOTCS] YHUKATIbHBIMHU JIJIS1 o6cy>|<,ue HUN, KaK 3TO are challenges unique
POCCHIICKOTO PHIHKA. npoucxoguT Ha Mex,u,yHapo,u,Hoﬁ to Russia.

KoHdbepeHunn «KonTiobuHrosble

Pycnamn Canymeesn, ESTM. f e Ruslan Saldeeyv,
BHIKY OCOOBIX (DAKTOPOB, KOTOPBIE TEXHOIOrnN, PN ’ ESTM. There is not
OBI IPEIISITCTBOBAJIN PA3BUTUIO BHYTPUCKBA>XWHHbIE pa6OTbI ». much I can say about
KontioonHra B Poccun. Texnosorua THKT the factors hindering
PAa3BUBACTCS IPEKPACHO, HOCTOSIHHBIM the advancement
MOCTYNATEIbHBIM ABUKEHHUEM BIIEDE/, of coiled tubing
3BOJIIOLIMOHUPYET NocJIeaHue 15 er. in Russia. The
B ormmume ot Hammx cocegert no CHI, technologies are
ONEPATOPHI — BJIAJENBIIBI MECTOPOXKAECHUI evolving in a steady
B POCCHM HECKOJIBKO JIET HA34 /) IIOH I, and progressive
4TO HE TOJIBKO 3aNa/JHble HE(PTECEPBUCHBIE fashion, and have
TUTAHTHI MOT'YT JIEJIATh KAYE€CTBEHHBIA been doing so for
KOJITIOOMHI'OBBIN CeEpPBUC. birarogaps the last 15 years.
3TOMY PYHAAMEHTAIBHOMY COOBITHIO HA Unlike some of our
PBIHKE MOABUIOCH MHOXECTBO HEOOBIITNX CIS neighbours, the
HE(PTECEPBUCHBIX KOMITAHUI, y MHOI'HX owners and operators
U3 KOTOPBIX 661 1-2 ycTanoBku THKT. of oil and gas fields in

M 5T MaJIeHbKHE KOMITAHUW HAY4AJIU CO3/1ABATh
CEPBE3HYIO KOHKYPEHIIHIO 34114 JHBIM TUT'AHTAM.

M BOT y’K€ MHOI'MIE M3 3TUX PAHEE HEOOJIBIINX
KOMIAHWI HAPACTHUIIM CBOU MOITHOCTH JIO IECATKOB
(0TOB KONTIOOMHTIA. KOHKYPEHIIMS HA PBIHKE
I'HKT B Poccyu OueHb CUIIbHAS, KOJTUYECTBO (PIIOTOB
CPAaBHAJIOCH C KOJTUYECTBOM (PIIOTOB HA ADABUHCKOM
MOJIYOCTPOBE U biir>kHeEM BOCTOKE, MIOCTOAHHO
PaCTET CIOKHOCTD IIPEJIATAEMBIX CEPBHUCOB ITPU
MaJEHNUH [IEHBI Hd HUX. YTO, KOHEYHO, HE MOXET HE
PazoBaThb ONEPATOPOB, KOHEYHBIX OJIb30BATEIEHA
ycayr. Tak 4TO HET HUKAKUX IPEIISITCTBU B
passuruu 'HKT B Poccuu, BUXKY BIIEPEAU TOJIBKO
3€JIEHBIN CBET!

Maptun Yprosa, Tenaris. B 4ncio oco6eHHOCTEH
POCCHHCKOTO PBIHKA BXOJAT Y3KHE JOPOTH U
OTPpaHHNYEHHS Ha IIPOBO3 HETA6APHUTHBIX I'DY30B,

YTO HE MO3BOJISIET UCIIONIB30BATh TPYOBI 6OIBIIIOTO
JUAMETPA U JUTUHBL JJaHHbBIE OTPAaHUYEHUS 10 }

Russia have learnt to trust local service companies
to do CT jobs. They know well it is not only western
giants that can provide oil and gas services of the
highest quality. Thanks to this, small-scale oil
service companies appeared, some of them just
having one or two CT units. And what they did was
provide tough competition to the western giants,
which resulted in many of these small companies
expanding their capacity to dozens of CT fleets. The
competition on the Russian coiled tubing market is
severe, the number of fleets is comparable to that

in the Arabian Peninsula and Middle East against
the background of the ever growing complexity

of services and falling prices. It is good news for

the operators as the end users of these services.
Therefore, I do not see any obstacles to coiled tubing
development in Russia, nothing but ‘the green light’.

Martin Urcola, Tenaris. Challenges specific the
Russian market include factors such as narrow road
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MPOBO3Y HEFAOAPUTHBIX I'PY30B IPENATCTBYIOT
PA3BUTHIO POCCUHCKOT'O PBIHKA KOJITIOOMHI'OBBIX
TEXHOJIOI'UU, B KOTOPOM UMEIOTCS BO3ZMOXKHOCTU
JULA yBEJIMYEHU A Kon4decTsa craguu I'PIT a,
CJIE€JJIOBATEIBHO, U HEPTEOTAAYU.

ITasea Eropos uJInH I0y3 I, SHINDA. He
OyZIEM OCTAHABIUBATBCS HA IO3UTUBAX U HETATUBAX
JUIS PBIHKA: 3TO BCE OUYEHDb CYO'bEKTUBHO.

Kakue TexXHOJOIuHM Cc ucrnojab3doBanuem FHKT
OoyayT, mo Banmemy MHEHHIO, B TPEH/IE€ B 3TOM
peruoHe B oimkammem (3-5 1er) oOyaymem?

Jam Ismuauc, NOV Quality Tubing. C Touku 3peHus
npoussoauTesnss THKT Mbl Ok1/1aeM N3MEHEHU S
B 0O'bEME PAOOT U NOBBIIEHUS CJIOKHOCTHU
paboT, KOTOpeIE NOTPEOYIOT NpuMeHeHns 'HKT
OOJIBIIErO IUAMETPA, OOIBIICH JJIMHBI U C OOJIbIICH
H4/ICKHOCTBIO. YBEJIUYEHUE JIJINHBI TOPU30HTAIBHBIX
CKBAXKUH IIPUBOJIUT K HEOOXOJUMOCTH UCIIOJIb30BATh
I'HKT muipoKOro Ha3HaueHU S JJ151 JOCTUXKEHUS
OOJBIIUX INTYOHUH. POCT CIpOCa HA TAKUE CIIOKHBIE
TEXHOJIOI'UH 3aKaHYMBaHU, KaKk Plug&Perf,
OPUBOIUT K TOMY, UTO HAUOOJIEE BAXKHBIM (PAKTOPOM
npu Bei6ope 'HKT OyAeT ABIATbCA HAJEKHOCTD.

Pycnan Canpees, ESTM. Boziaraio 60osbIime
HAa/ICK /bl HA KOJITIOOMHTOBBIE YCTAHOBKU C 6OIBIION
IPy30MOABEMHOCTBIO JJI 6YPEHUS C TIOMOIBIO
I'HKT. DTO 4pe3BbIYaiHO 3(PPEKTUBHASA TEXHOIOT U,
KOTOpas MOKA, K COKAJIIEHUIO, CJTA00 y HAC PA3BUTA.
Hazerocs, 9TO Hak Iy TCA ONEPATOPEL, KOTOPLIE
PELIATCS OIIPOOOBATD €€ Y CEOSI HA MECTOPOXKACHUSX,
yoeaaTcs B €€ 3(PPEKTUBHOCTU U HAYHYT IIPUMEHATD
BCe O0JIbIIE U O0JbIIe. Hy 4 MBI TOTOBBI HOCTABUTh
I'HKT guameTpom 2-3/8 u 2-5/8 A1oriMa B II060M
TpebyemoM KonuuecTse! (CmeeTcs.) Cnacnubo Bam 3a
MPEKPACHBIE BOIPOCHI U MIPUATHYIO beceny!

Mapruu Ypxoua, Tenaris. [Ilpumenenne 'HKT,
POU3BEJCHHBIX IO TeXHO0rnu BlueCaoil®,
MO3BOJIUT PACIIHPUTD BO3MOKHOCTU TEXHOJIOTUI
MHOrocTaaurHoro I'PIT, (ppesepoBanms, MPOMBIBOK
Y1 OCBOEHUS CKBAKHH.

ITasea Eropos uJIunH I0y3 T, SHINDA.
MEI nomaraeM, YTo OCHOBHOM TPEH] B TEXHOJIOTUAX
I'HKT — 3T0 nepexos OT MPOCTO TPYO K YCIIOKHEHHBIM
CHUCTEMAM THIIA NIJIAHTOKA6EIN, MHOI'OKAHAIbHBIE
rubkue Tpyosl. Komnanus SHINDA BefieT B 3TOM
HAMPAaBJIEHHUH PA6OTY, B TOM YUCJIE B OOIACTH
MaTEHTHOI'O NMPaBa. TAKKE MBI YBEPEHBL, UYTO B
ONMIKAUIINE TTAPY JIET FA30BbIE CTPYKTYPBI HAYHYT
00J1€€ AKTUBHO NIPUMEHSATD TPYOHBIE CUCTEMBI HA
ocHose 'HKT.

Pemaknus :KypHaaa <BpeMsa KOJITIOOHHTA.
Bpems I'PII» BeIpaskaeT 6J1arogapHOCTD
YBaKA€MBIM PECIIOHJEHTAM 32 y4aCTHE B
KPYIJIOM CTOJIE. @
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conditions and the restriction of oversized cargo
that prohibits the use of pipes of large diameter
and in length. These constraints regarding
transportation of oversized cargo limits the
development of the local market, where there is
room for growth to increase the number of stages
of fracturing and in turn, the recovery of oil.

Dr. Pavel Egorov and Lin Yue Qing, SHINDA.
Let's not dwell on pros and cons the market: it's all
very subjective.

From your point of view, which CT
technologies will, be in the trend in this
region in the near (3-5 years) future?

Dan Dennis, NOV Quality Tubing. From the
perspective of a coiled tubing manufacturer, we
anticipate changes in the scope and complexity
of coiled tubing operations that will require larger
ODs, longer lengths, and increasingly reliable
coiled tubing strings. As horizontal lengths
increase, more versatile string designs will be
needed to reach these depths. As plug and perf
and other increasingly complicated completions
become more popular, coiled tubing reliability will
be a top concern for services companies.

Ruslan Saldeev, ESTM. I have high hopes
for big capacity CTUs used in CT drilling. It is a
technology that has proved efficient yet has not
been applied widely in this country. But I am sure
the time will come for operators to take the plunge
and try it out at their fields to make sure that it
works, that it is as efficient as expected, and then
they will start to employ it more and more often.
And at our end, we are ready to supply 2-3/8 and
2-5/8 inch coiled tubing in any amount. Thank you
for the excellent questions and a most pleasant
conversation!

Martin Urcola, Tenaris. There is potential to
expand applications of coiled tubing technologies
in multi-stage fracturing, milling, clean outs and
nitrogen lift by using BlueCoil® Technology.

Dr. Pavel Egorov and Lin Yue Qing, SHINDA.
We believe that the main trend in coiled tubing
technology is the transition from simple tubes to
sophisticated systems, such as umbilical tubing,
multi-channel coiled tubing. The company
SHINDA is working in this direction, including in
the field of patent law. We are also confident that
in the next couple of years the gas structures will
begin to use tubing systems based on coiled tubing
more actively.

Editorial staff of the "Coiled tubing times"
journal expresses gratitude to respected
respondents for participation in the round
table. ®
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«DUIMAIID rpeaiaraeT HOBBIE PEUICHU A,
IO3BO/IAIOIIHUE PAOOTATH 00/1€€ 3(PPEKTUBHO

FIDMASH Offers New Solutions
To Work More Efficiently

Ha BonpocsI >KypHaa <Bpemsa koaTioounra. Bpemsa I'PII> orBedaeT A.B. InHeBUY,
3aMECTHTEIb IT€HEPATBHOIO JUPEKTOPA IO TEXHUIECKHM Bonmpocam C3A0 «PHIMAIII>.

A. Linevich, Deputy Director General for Technical Issues of FIDMASH is answering

our questions.

A.B. luHeBnY poaumncs 19 Hoabps 1974 roga B MuHcke. B 1997 rogy oKoH4YMN
Benopycckyio rocynapCcTBeHHyto nonmtexHuyeckyto akagemmio (BIMA) no
cneuvanbHOCTK «aBTOMObUIIe- 1 TPAaKTOPOCTpoeHMe». [1Ba roda noce
pacnpeneneHus otpabotan B Kb-9 OAO «AMKOL0pP», e 3aHVMan OOMKHOCTU OT
MHXXEeHepa-KOHCTPYKTOPa 40 MHXeHepa-KOHCTPYKTopa Il kateropun. 3aH1Marncs
pa3paboTKoW ropoackMx aBTODYCOB U CreLManbHON JOPOXHO-CTPOUTENIbHON
TexHukKn. C 1999 roga npuctynun K padoTe B npoekTax rpynnbsl GW[, cHavana

B C3A0 «HoBWHKa», a 3aTeM (c 2001-ro) B C3AO «DUOMALL». 3a 3170 Bpems 1

MO CerogHAWHMI AeHb NPOLLen NMyTb OT MHXXeHepa KOHCTPyKTopa | kaTeropum 4o

3aMecTuTend reHepasnibHOro AnpeKTopa no TexHM4eCckrm BOornpocam.

Alexander Linevich was born on November 19, 1974 in Minsk. In 1997 he graduated from the Belarusian State
Polytechnic Academy with a degree in automobile and tractor engineering. Two years after the placement of graduates
he worked in KB-9 "Amkodor", where he held positions from a design engineer to a design engineer of the 2" category.
He was engaged in the development of city buses and special road construction equipment. Since 1999, he started
working in the projects of the FID group, first "Novinka” and then (since 2001) in FIDMASH. During this time and

to this day has passed the way from the engineer of the designer of the 1st category to the deputy general director for

technical issues.

Bpemsa koaTro0uHTa. Bpems I'PID:
Anexcanap BraguMHupOBHY, HA BBIITYCKE
KAaKOI'0 000pPYyJOBAHHA CIIEIHATH3HPYETC
C3A0 «PUIMAII>? Kakue BUABI IPOAYKITHH
IOJIB3YIOTCA HAHUOOIbIIECH HOIYIAPHOCTBIO Y
3aKA3YHKOB?

Anexcanap JInaesud: C3AO «DHIMAIIT»
CHENUAIM3UPYETCA B IEPBYIO OYEPEL HA BLIITYCKE
KOJITIOOMHI'OBOT'O OOOPYAOBAHU S, C KOTOPOI'O MBI U
HAYMHAJIM CBOIO JEATEIBHOCTD. 34 [JOJITHE FO/bI
pPa3paboTaHbl MOJU(PUKALIUY PA3TUYHBIX TAIOBBIX
KJIACCOB M BADMAHTOB UCIIOJTHEHUA. B CBA3M C
TEM YTO TPEOYETCsI OCHAEHNE KOJITIOONMHIOBBIX
KOMIUIEKCOB JJOITIOJITHATEILHBIM OOOPYIOBAHHEM,
MBI OCBOMJIN Y IPEJJIATAEM 3dKA34YUKY JIMHEUKHU
430THBIX M HACOCHBIX YCTAHOBOK, 4 TAKKE
JPyroro BCIIOMOTIATEILHOIO O60PYAOBAHUSL.

Eme ofHUM KPYIIHBIM HATIPABACHUEM HAIIEH
JEATEIBHOCTH ABJIAECTCS IPOU3BOACTBO KOMILJIEKCOB
o60pynoBaHus I nposeacHus I'PIT. Hamu
OCBOEHBI U IIPEJIATAIOTCS 3AKA3YHUKY IIPAKTUYECKU
BCE OCHOBHBIE BU/IbI O60PYAOBAHUA, KOTOPOE TAK
K€, KAK ¥ KOJITIOOMHT'OBBIE YCTAHOBKHU, MOKET OBITH
BBITIOJIHEHO B PA3JIMYHLIX BAPHUAHTAX. B CBA3M C
TEM YTO TPEHOM IIOCJIEAHETO BDEMEHU SIBJISICTCS
YBEJIMYCHUE JJINH U IUAMETPOB UCIIOIb3YEMBbIX
I'HKT, Hau601€e€ BOCTPEOOBAHHBIMU SIBJISIOTCS
KOJITIOOMHTIOBBIE YCTAHOBKM TH1a MK30T-50,
OCHAIIEHHBIE MHKEKTOPAMU TATOBOT'O KJ1acca 30 T,
MO3BOJISIIOIINE PA6OTATH C TAKUMH TPYOAMHU.
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Coiled Tubing Times: Alexander Vladimirovich,
what kind of equipment does FIDMASH specialize
in? What kinds of products are most popular among

customers?

Alexander Linevich: FIDMASH specializes, first of all,
in the production of coiled tubing equipment, with which
we started our activity. For many years, modifications of
various traction classes and designs have been developed.
Due to the fact that it is required to supply the coiled

B cBA3M c TEM YTO TPEHAOM
nocnegHero BpeMeHu aBnseTcs
yBenuyeHne AnviH 1 AMamMeTpoB
ncrnonb3yembix 'HKT, Hanbonee
BOCTpeOOBaHHbIMU ABASIOTCS
KONTIOOMHIroBble YCTAaHOBKM
T1na MK30T-50, ocHalleHHble
WHXXeKTOpaMM TAroBOro Kiacca
36 T, no3BonsioLMe paboTaTh C
TakuMm Tpybamn.

Due to the fact that the trend
of the last time is the increase

in the lengths and diameters of
coiled tubing, the most popular
are coiled tubing units of the
heavy class unit MK30T-50 type
equipped with a 36t injector,
which allow working with such
coils.

tubing complexes
with additional
equipment, we have
mastered and offer
the customer a line of
nitrogen and pumping
units, as well as other
auxiliary equipment.
Another major

area of our activity

is the production

of equipment for
hydraulic fracturing.
We have mastered and
offered the customer
almost all the main
types of equipment,
which, like coiled
tubing units, can be
made in different
versions. Due to the
fact that the trend of



BK: Kak, mo BaimmeMmy MHEHH IO, MOKHO
chopmyauposars hopMyry ycexa u
IIPHHITHIIBI YCTOMYHBOCTH COBPEMEHHOI'O
MAIIHHOCTPOUTEIBHOIO IIPEAIIPUATHA?

A.JI.: MBI BCE IPEKPACHO 3HAEM, UTO I YCIIENTHOT'O
BeIEHUA OU3HECA TTIABHOE — HE OCTAHABJIMBATHCSA
HA JOCTUTHYTOM. DTO B OJJMHAKOBOI1 MEPE KACAETCA
KA4K HAIIMX KJIMEHTOB, TAK U HAC — KOMIIAHHUH,
KOTOPAs CTPEMUTCA MAKCUMAJIBHO Y OBIETBOPATD
MOTPEOGHOCTU PHIHKA U IPEJJIArATh HOBBIE PEIIECHUH,
KOTOPBIE IO3BOJISIOT pad0TaTh 00JIe€ 3PPHEKTUBHO.

BK: Pacckazkure, IIO>KaIyHCTa,

O IPOHU3BOACTBEHHOM ITUKJIE, BRIPAOOTAHHOM
HA IPEeSIPUATHH.

A.JL.: IIpon3BOACTBEHHBIN ITUKJI HA HAIIIEM
IIPEANIPUATHN OCHOBAH HA IIPOLIECCHOM ITOAXO/IE
U PEAJIBHO JICHCTBYIOIEN ITIOJIMTHUKE BBIITYCKA
KAa4E€CTBEHHOM ITIPOAYKIIMU B COIVIACOBAHHBIE C
334K434YHMKOM CPOKHU. YIIPABJICHUE BCEMU ITAIIAMU
CO3JaHUA IPOAYKLINH, HAYUHASA OT COCTABJICHUS
TEXHUYECKOI'O 33JaHU S 1O BBIITYCKA TOTOBOI'O
U3JEINS U3 1E€XA, COCPEAOTOUYEHO B PyKAX
TEXHUYECKOI'O ITOAPA3LEICHUSL, YTO ITIO3BOIACT
HaM JJOOUTHCSI MAKCUMAJIbHBIX PE3YABTATOB,
IUIAHUPYS 3DPEKTUBHYIO PA6OTY BHYTPH OJHOT'O
roapasjeieHus. ITocie Toro Kak roroBO€E U3JE/INE
ITOKMJAET COOPOYHBI 11€X, OHO IEPEIACTCA B
PYKHU OT[€/1a CEPBUCA, KOTOPBIN OCYIIECTBIIACT
JaJIbHENIIEE COIIPOBOXICHUE IIPOAYKIIUN
H4 BCEX ITOCJIEAYIOMMNX ITANAX ) KU3HEHHOI'O
LUKJIA: TAPAHTUNHOIO U IIOCTTAPAHTUITHOI'O
OO6CITYKMBAHUS M PEMOHTA, 4 TAKXKE NTPHU
HEOOXOAMMOCTU KaIUTAIIBHOI'O PEMOHTA U
MozaepHuzanuu. Ha Bcex aranax Co3gaHus U
IKCILIYATALIMU HPOAYKLIUH IIPOUCXOANUT TECHOE
OOBIIIEHUE C TOTPEOUTEIIEM C IIEJIBIO MAKCUMAJIBHOTO
YIOBJIETBOPEHUS €I'0 NOTPEOGHOCTEN.

BK: Bamra kapbepa B TE4€HHE I IHTEIbHOIO
BpeMeHH cBA3aHa ¢ C3A0 «PHIMAIII>. Ber
IIPHHHUMAJIH YYACTHE B CO3JaHHH O0JIBIIOTO
KOJIHYECTBA IPOAYKTOB IIPEAIIPUATHA, HEIHE
XOpPOUIO H3BECTHBIX ITOJAb30BaTeIaM. Kakue
«IeTHIIA» 0COOEHHO JOPOT'H IMYHO Bam?

Konmioounzoean ycmanoexka MK30T-50
CT unit MK30T-50

the last time is the increase in the lengths and diameters of
coiled tubing, the most popular are coiled tubing units of
the heavy class unit MK30T-50 type equipped with a 36t
injector, which allow working with such coils.

CTT: How can you formulate the formula for
success and the principles of sustainability of a
modern machine-building enterprise?

A.L.: We all know that the main thing for successful
business is not to stop at what has been achieved. This
applies equally to both our customers and us, a company
that aspires to maximally meet the needs of the market and
offer new solutions that allow it to work more efficiently.

CTT: Please tell us about the production cycle
developed at the enterprise.

A.L.: The production cycle at our enterprise is based
on the process approach and the really valid policy of
producing quality products in accordance with the terms
agreed with the customer. Management of all stages
of product development, from the preparation of the
technical assignment to the release of the finished product
from the workshop,
is concentrated
in the hands of
the technical
department, which

Ha Bcex aTanax co3gaHus u
3KCnyaTauum NpoayKumm
NPOUCXOAMUT TeCHOE ObLLeHMe
C NoTpebuTenem c uenbto

allows us to achieve

MaKCMMasIbHOrO YAOBETBOPEHVs PNINNNS
ero notpebHocTen. planning effective
At all stages of the creation and [N
operation of products, there is department. After
a close communication with the the finished product

. . . leaves the assembly
consumer in order to maximize shop it is transferred
the satisfaction of his needs. t the service

department, which
carries out further product support at all subsequent stages
of the life cycle: warranty and after-sales service and repair,
aswell as, if necessary, major repairs and upgrades. At all
stages of the creation and operation of products, there

is a close communication with the consumer in order to
maximize the satisfaction of his needs.

CTT: Your career is connected with FIDMASH }

< ———— i gy} .
e

Konmioounzoean ycmanoeka MK40T
CT unit MK40T
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[IEPCITEKTHBDI

AJL: 1a, n€ECTBUTENBHO, MOsI Kapbepa B C3AO
«DUIMAIIL» Hayas1aCh C MOMEHTA OOPA30BAHU S
NPEANIPUATHS, U C TOI'O BDEMEHU 10 CETOAHANTHUIA
JIEHb MHE JJOBEJIOCh IIPUHUMATD Y9aACTHE C PA3HOM
CTEMNEHDBIO BOBJIEYEHHOCTH IPAKTUYECKU BO BCEX
paspadoTkax C3AO «PUIMAI»>. Bce MpOEKTHI 661N
MO-CBOEMY MHTEPECHBI, ¥ ITO3TOMY BBIZIEIUTD YTO-
TO JIOBOJIBHO CJIOKHO. HO, BO3MOXXHO, 51 66 OTMETHII
IIPOEKT CO3/1aHUs OYPOBOI'O KOITIOOMHIOBOT'O
KoMILIEKCa M40 B ganekux yxxe 2002-2003 rojax,
KOI'JJA €11I€ HE 6bLJIO JOCTATOYHOI'O OIBITA, HO
MBI 3AMaXHYJIMCh HA IOCTATOYHO KPYIIHBIH U
aMOUIIMO3HBII IPOEKT. BO3MOXXHO, HA TOT MOMEHT
OH HECKOJIBKO OIIEPEXATI BPEMS U TIO3TOMY
HE MOTYYUJI HIUPOKOT'O PACIIPOCTPAHEHUS, U
TOJIBKO CETOJHS, CIIYCTSI YK€ ATHA/IATD JIET,

MBI COBMECTHO C CEPBUCHBIMH KOMITAHUSIMU

MO XO/IUM K CO3/[JAHHIO U UCIIOJIb30BAHUIO
YCTAHOBOK TSKEJIOI'O KJIACCA C IPUMEHEHUEM
JJIMHHBIX TUOKUX TPYO JruamMeTpoM oT 50,8 MM 1
MHKEKTOPOM KJIACCA 45 TOHH. Sl UMEIO B BUY HAITY
HOBYIO YCTaHOBKY MK40T, KOTOpPYIO MBI INTAHUPYEM
NPENCTABUTD HA Omizkareit [IoTpeOuTenbCKOn
KOH(EPEHIUH.

BK: IIponuIsbIi¥fi HOMEP HAIIIETO >KypHAJIa
(Ne 2 (064), uroHb 2018-10) MO3HAKOM KT
YHTATEJIEH C cepBHCOM «DPuaManI-

Onnayiny. Kak mudpoBHU3anusa yCHIHBACT
BO3MO>KHOCTH OOOPYZOBAHHA?

A.JI.: HeCOMHEHHO, OJHHUM M3 OCHOBHBIX
HAIIPABJIECHUH PA3BUTHUS B COBPEMEHHBIX YCIOBUAX
SBJIIETCS AaBTOMATU3A11H s IPOLIECCOB. [To aHanoruu
C JIETKOBBIMU aBTOMOOHJISIMU aBTOMATUYECKUE
MOMOITHUKM O3BOJISIIOT ONEPATOPY KAK OOJIETYUTD
paboTy, B35B HA CEOS1 KOHTPOJIb 34 KDUTUYECKUMU
apaMeTPaMU U CBOEBPEMEHHO MO/ICKA3BIBAS O
OPUOIMKEHUHN K HUM, TAK U B HEKOTOPBIX CITy4asax
BBICTYIATh B KAYECTBE CBOCOOPA3HOIO «KPyH3-
KOHTPOJISI», 0OECTIEUNBAS ABTOMATHYECKOE
HOJJICPKAHUE U YIIPABICHUE 3aJAHHBIMHU IIPOLIECCAMU.
YTO, B CBOIO OYEPE/Ib, TOJIOKUTEIBHO CKA3BIBAETCS
Ha KAYECTBE BBINIOJHEHUS PA6OT, UX CKOPOCTH
U 3PHEKTUBHOCTH, 4 TAKKE CHUKAET PUCKU
BO3HUKHOBEHUS OCJIOKHEHU .

Cepsuc «Puaman-OHJIaiH» IPEJOCTABIIACT
HOJIb30BATENIO BO3MOXHOCTB JIETKOT'O U OBICTPOTO
YAAJIEHHOT'O C60PA PAa3/IMYHON HH(POPMAITUH /I €€
JaJIbHEHIIET'O UCIIOIb30BaHUA. CEPBUC IIOCTOAHHO
COBEPIIECHCTBYETCS U pa3BuBacTcs. Ha ero 6ase
CO3/JaI0TCSI HOBBIE BO3MOXKHOCTH, KOTOPBIE TAKKE
MO3BOJIAIOT HOTPEOUTEIIIO UCIIOIB30BATh HAIILY
TEXHUKY C O60JIbIIEN 3(PPEKTUBHOCTDIO.

BK: C3A0 «®UIMAII> BBIpasOTAIO
YHHKAJIBHYIO (hOpMYy OOPATHON CBA3H C
3aKA39HKAMH — e’Kerogubie [loTpeouTeIbCKue
KOH(EPEeHITHNH, Ha KOTOPHIX, KAK IIPABUJIO,
OBIBAIOT MPEACTABIECHBI CAMbIC AKTYAJIbHBIEC
TeXHHUIECKHE HOBIIECTBA. B 9TOM roay, kak
AHOHCHPOBAHO, Oy/IeT MPOAECMOHCTPUPOBAHA
KOJITIOOHMHIOBAS YCTAHOBKA TAKEJIOr0 KJIACCa
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Mbl pa3paboTtanu n
M3roTOBUM YCTaHOBKY,
KOTOpasi CMOXET BbIMOSHATb
He TOMIbKO TPagULMOHHbIE
ornepaunu Ha KonTioOuHre,

HO eLle 1 MPUMEHSTBLCSA NpuU
ornepaumax MHOrocTagumMHoOro
[P nnn gna HanpasneHHoro
OypeHusa c NfpuMeHeHVeM
rMokom TpyObl.

We have designed and
manufactured a unit that
will be able to perform not
only traditional coiled tubing
operations, but also to apply
for multistage fracturing
operations or for directional
drilling using a CT.

for along time. You took part in the creation of a
large number of products of the company, now well
known to users. What "brainchild" is especially dear
to you personally?

A.L.: Yes, indeed, my career in FIDMASH began with
the formation of the company and from that time until
now I have been able to participate, with varying degrees
of involvement, in almost all of the developments of the
FIDMASH. All projects were interesting in their own way,
and therefore it is rather difficult to single out something.
But, perhaps, I would have noted the project of creating
a drilling coiled tubing complex M40 in the distant
2002-2003, when
there was not enough
experience yet, but we
aimed at a fairly large
and ambitious project.
Perhaps at that time it
was somewhat ahead of
time and therefore was
not widely spread, and
only now, after fifteen
years, together with
service companies we are
approaching the creation
and use of heavy-class
units using long CTs
with a diameter of
50.8 mm and an injector
class of 45 tons. I mean
our new MK40T unit,
which we plan to present
at the next Consumer
Conference.

CTT: The last issue of our journal (Ne 2 (064), June
2018) introduced readers to the "Fidmash-Online"
service. How does digitalization enhance the
capabilities of equipment?

A.L.: Undoubtedly, one of the main directions of
development in modern conditions is the automation of
processes. By analogy with cars, automatic assistants allow
the operator facilitate work by taking control of critical
parameters and promptly approach them, and in some
cases act as a kind of "cruise control", providing automatic

Ycmanoexa nacocunan H505
Pumping unit H505



MK40T. PaccKkaKuTe, MOKATYIHCTA, 00 3TO

MAaIllHHE.

A.JL.: 1a, Bbl aGCOJIIOTHO NPAaBbL. MBI INTAHUPYEM
MIPEACTABUTD HA €3KEIr'OgHOM IToTpebuTe/IbCKOM
KOH(EPEHIIUU HANTY ITOCJIEAHIOI PA3PAOOTKY —
YCTAHOBKY KOJITIOOMHI'OBYIO TSIKEJIOI'O KJIACCA
MK40T-10. Mbl BUIUM, KAK MHOTHIE€ HAIIIN 3aKA3YUKU
CTAPAIOTCS PACHIUPHUTD CIIEKTP BHITIOTHAEMBIX PAOOT C
NPUMEHEHUEM KOTIOOMHIOBOM TEXHONIOTUH. [ToaTOMYy
MBI Pa3padOTAIN U U3TOTOBHUM YCTAHOBKY, KOTOPAs
CMOXKET BBIIIOJIHATD HE TOJIBKO TPAJULIOHHbBIE
OIlEPALHU HA KOJITIOOMHI'E, HO €IIE U IIPUMEHATBCS
NP ONEPALUAX MHOTOCTAAUHUHOTIO I'PIT mtu 114
HAIIPAaBJICHHOI'O 6yPEHUS C IPUMEHEHHUEM TMOKOM
TPYOBL

HaM y1a10Ch pa3MeCTUTh Hd OHOM
IOJIHONIPHUBOAHOM Haccy 10x10 KOMIIEKT
060PYIOBAHUSA C Y3/IOM HAMOTKH EMKOCTBIO 5500 M
THKT aguameTpom 50,8 MM, HHXEKTOPOM TATOBLIM
ycuseM 45 T 1 [TBO ycoBHBIM ITPOXoA0oM 100 MM.

W3 110COB 3TOM YCTAHOBKU XOYETCs OTMETUTD:

* MAHEBPEHHOCTD U IIPOXOJUMOCTb: BCE
060pPYAOBAHHE PA3MEIIEHO HA OJTHOM CHELNAIbHOM
MOJIHONIPHUBOAHOM I1accu IVECO-AMT ¢ KIMPEHCOM
435 mMm;

* HAJICKHOCTD — HAIIl [IPOBEPEHHBIN JU3AMH
I'U/IPOCTAHIIMU M OCHOBHBIX Y3J/I0B OOCCIIEUUT
6€30TKA3HYIO pA0OTY HE3ABUCHUMO OT YCJIOBUI
OKPY2KAIOLIEH CPENDL,

* IIPOCTOPHYIO TEIIO- U ITyMOU30JIMPOBAHHAS KAOUHY
oreparopa. [Ij1s yaIydIeHus SproHOMUKH paboT
KaOMHA U3TOTABIMBACTCS C HAKJIOHHBIM CTEKJIOM.
JaHHOE pelIeHNE ITO3BOJIACT OJHOBPEMEHHO CJICAUTD
32 UTHXKEKTOPOM, Y3JIOM HAMOTKH, IPHOOPAMH,
HAXOJACh B KPECJIE OIIEPATOPA,;

* 3PrOHOMUYHBIH YJILT YIIPABJICHUA C 3JICKTPOHHON
CUCTEMOI C60Pa JAHHBIX COOCTBEHHON Pa3paboTKy,
PEAIM30BAHHON HA IIPOMBIIIJIEHHBIX KOMIIBIOTEPAX C
CEHCOPHBIMU 9KPAaHAMY;

* [IOAKJIIOYEHMUE K CEPBUCY «DPuaman-OHIanH.
XoueTcss IPUMIACUTD HAIIUX KITUEHTOB U TEX, KTO

€llI€ HE CTAJI HAITUMU KJIMEHTAMH, HO IyMaeT 06 3TOM,

HAa EXETOHYIO ITOTPpEOUTENBCKYIO KOH(PEPEHITUIO

C3AO «PHIMAIII», rae OHU CMOI'YT IMYHO PACCMOTPETD

YCTAHOBKY, NOCH/IETD B KAOMHE IIACCHU WJIM ONIEPATOPA 32

maintenance and control of the assigned processes. That,
in turn, positively affects the quality of work performance,
their speed and efficiency, and also reduces the risks of
complications.

Service "Fidmash-Online" provides the user with an
opportunity of easy and fast remote collection of various
information for its further use. Service is constantly being
improved and developing. On its basis, new opportunities
are created that also allow the consumer to use our
equipment with greater efficiency.

PROSPECTS

CTT: FIDMASH has developed a unique form
of feedback from customers — annual Consumer
conferences, which, as a rule, present the most
current technical innovations. This year, as
announced, a coiled tubing unit of the heavy class
MK40T will be demonstrated. Please tell us about
this machine.

A.L.: Yes, you are absolutely right. We are planning
to present at our annual Consumer Conference our
latest development of a coiled tubing heavy category
MK40T-10. We see how many of our customers are trying
to expand the range of works performed using the coiled
tubing technology. Therefore, we have designed and
manufactured a unit that will be able to perform not only
traditional coiled tubing operations, but also to apply for
multistage fracturing operations or for directional drilling
using a CT.

We managed to place a set of equipment with a winding
unit with a capacity of 5500 m of coiled tubing with a
diameter of 50.8 mm, an injector with a pulling force of
45 tons and an air defense with a conditional pass of
100 mm on a single all-wheel drive 10x10 chassis.

Among the advantages of the unit I want to note:

» maneuverability and patency: all equipment is placed on
one special all-wheel drive chassis IVECO-AMT with a
clearance of 435 mm;

« reliability — our proven design of the power plant and
main components will ensure trouble-free operation
regardless of environmental conditions;

* a spacious heat and noise insulated operator's cabin.
To improve the ergonomics of the work cab, we msde
it with an inclined glass. This solution allows you to
simultaneously monitor the injector, winding unit,
devices, being in the operator's seat;

Ycmanoexa azomnan A100-50
Nitrogen unitA100-50

Ycmanoexa azomnuan A100-70
Nitrogen unitA100-70
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[IEPCITEKTHBDI

pbraaraMu yCTAHOBKHU U Y6CLII/IT]3C5{ B BBICOKOM Ka4Y€CTBC
1 COBPEMCHHOCTH HAIICTO OGOpYI[OBaHI/IH.

BK: Kaxue e1me HOBBIE Pa3pa0OTKH
IIPEJIIPHITHE BEIBEJET HA PHIHOK B OTH KaHIIee
Bpem:a? KaKMMH IPEeuMyIeCTBAMH OHH Oy Iy T
HAJE€J/ICHBI II0 CPABHEHHIO C YCTAHOBKAMH
NIPEeabIAyIIEero IOKOJIECHUA?

A.JI.: Mbl IPEKPACHO IIOHUMAEM, YTO
KOJITIOOMHTOBBIE YCTAHOBKU TSIJKEJIOTO KIACCA
MMEIOT OJJUH OOIINN HEJJOCTATOK: OHH TSKEIBIE U
HerabapuTHbBIE. [I09TOMY CIIEITMAIBHO /IS HAITNX
3aKA3YUKOB, KOTOPBIM Ba>KHO, YTOOBI KOJITIOOMHIOBAS

* an ergonomic control panel with an electronic data
acquisition system of its own design, implemented on
industrial computers with touch screens;

* connection to the "Fidmash-Online" service.

I would like to invite our clients and those who have

not yet become our customers, but think about it, at the

annual Consumer Conference of FIDMASH, where they can

personally view the unit, sit in the chassis cab or operator
behind the levers of the unit and make sure of high quality
and modernity of our equipment.

CTT: What other new developments will the
company bring to the market in the near future?

YCTAHOBKA COOTBETCTBOBAJIA
IPAaBUJIAM IIEPEBO3KHU I'PY30B
4BTOMOOUIBHBIM TPAHCIIOPTOM
B PO 110 rabapuTHBIM pa3mMepam
U HAIPY3KaM H4 OCH, MbI TOTOBBI
OPEATIOKUTH KOJITIOOUMHTOBBII
KOMILJICKC Ha JIBYX HOJMYIIPUIIETIAX.
Ha ogaoM nonynpunene pamenieH
y3en HaMOTKH ¢ THKT, Ha BTOpom —
BCE OCTAJIBHOE KOJITIOOMHIOBOE
060pyRoBaHUE. 115l IEPEABUKEHUS
KOMILJIEKCY HEOOXOAVIMBI /1B
YETBIPEXOCHBIX TAr'a44.

Kak n3BeCTHO, KOJITIOOMHTOBBIH
KOMIIJIEKC COCTOUT HE TOJIBKO
U3 KOJITIOONMHIOBOH YCTAHOBKH,
JUIS1 €T0 pabOThI HEOOXOIUMBI
TAKJKE €€ HACOCHAS U A30THAS
YCTAHOBKU. MBI pelnau O6beJUHUTD
3TH JIBE YCTAHOBKU U CO3/1A/IU
KOMOUHUPOBAHHYIO 430THO-
HA4COCHYIO YCTAHOBKY, KOTOPAst
Pa3MeIeHa Ha OJJHOM YETBIPEXOCHOM
maccu. I'IJppumenenune 3Ton yCTAaHOBKU
IIO3BOJINT KOJIMYECTBEHHO YMEHBIIIUTD
ABTONAPK TEXHUKU, U, CJICIOBATEIIBHO,

XoueTcs NpUrnacuTb HalnX
KJIMEHTOB U TeX, KTO eLle He
CTan HaWMMU KJIMeHTaMu, HO
AyMmaeT 0b 3TOM, Ha eXerofHyto

MoTpebuTenbckyto KOHhepPeHLMIo

C3A0 «PUNOMALL», roe oHun
CMOTYT IMYHO PacCMOTPETb
YCTAaHOBKY, NOCUAETb B KabuHe
Laccn nnmy onepartopa 3a
pblHaramMmm yCtTaHOBKHN 1
y6e,ﬂ,|/]TbCﬂ B BbICOKOM Ka4yecCcTBe
"N COBpeEMEHHOCTW Hallero

obopyaoBaHUs.

| would like to invite our clients
and those who have not yet
become our customers, but think
about it, at the annual Consumer
Conference of FIDMASH, where
they can personally view the unit,
sit in the chassis cab or operator
behind the levers of the unit and
make sure of high quality and
modernity of our equipment.

What advantages will they
have in comparison with the
installations of the previous
generation?

A.L.: We are well aware
that coiled tubing units of a
heavy class have one common
drawback — they are heavy and
oversized. Therefore, specially
for our customers, who want
the coiled tubing unit to comply
with the rules of transportation
of goods by road in Russia in
terms of overall dimensions and
axle loads, we are ready to offer
a coiled tubing complex on two
semi-trailers. On one semitrailer
there is a winding unit with coiled
tubing, on the second - all the
other coiled tubing equipment. To
move the complex two four-axle
tractors are required.

As is known, the coiled tubing
complex consists not only of
a coiled tubing unit, but also
pumping and nitrogen units are

CTOMMOCTB €I'0 COAEPKAHUA O€3
HOTEPU B PYHKIIMOHAIBHOCTH,
TAK KaK TAKas yCTAHOBKA MTO3BOJIAET IIPOU3BOJUTD
OJHOBPEMEHHYIO UJIU PA3JEIBbHYIO 3aKAUKY
TEXHOJIOTMYECKOM JKMIKOCTHU U Ia3006PA3HOrO 430TA U
VIIPABJISETCS OJHUM OIIEPATOPOM U3 OOLIEH KAOUHBI.

KpomMe 3THX YCTAaHOBOK, B 2018 rony HaMu
Pa3paboTaHO HOBOE MTOKOJIEHUE MHIKEKTOPOB TATOBBIM
yCHJIMEM 27 TOHH, KOJITIOOMHI'OBBIN (PIIOT B 6JI0YHOM
UCIIOJIHEHHHU U IPyroe OO0PYAOBAHME.

B nymaHax HaIUX pa3paboTOK CTOUT ABTOMATHU3ALIMS
KOJITIOOMHI'OBOM YCTAHOBKH C IPUMEHEHHUEM «CyXOH»
KaOWHBI (B HACTOSIIEE BPEMS Yy HAC YIKE €CTh PELICHUE,
KOTOPOE MBI IIPE/IJIATAEM PBIHKY, I10 aBTOMATU3AIIUHN
430THOH YCTAaHOBKH, KOTOPOE NPU3BAHO CHATH C
OlepaTopa «PyTUHHYIO» pa6OTY U OBBIIIAET OOIILYIO
6€30MACHOCTDb IIPOBOAMMBIX PAOOT).

BK: Yciexos Bam u C3A0 «®@UIMAIII»
B OCYIIECTBJICHHUH 3TUX JE€P3KHUX 3AMBICTIOB!

Bena Geceny I'anmHa Bybika,
«Bpemsa koaToouura. Bpems I'PII»
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necessary for its operation. We
decided to combine these two
units and created a combined nitrogen pumpung unit,
which is located on one four-axle chassis. The use of this
unit will allow the vehicle fleet to be reduced quantitatively
and, consequently, the cost of its maintenance without loss
in functionality, since such a unit allows simultaneous or
separate injection of process fluid and nitrogen gas and is
controlled by one operator from the common cabin.

In addition to these units, in 2018 we developed a new
generation of injectors with a pulling force of 27 tons, a
coiled tubing fleet in block design and other equipment.

In the plans of our developments is the automation of the
coiled tubing unit with the use of a "dry" cabin (at present
we already have a solution that we offer the market for the
automation of a nitrogen plant, which is designed to remove
from the operator "routine" work and increases the overall
safety of the work).

CTT: We wish success to you and FIDMASH
in the implementation of these daring ideas!

Interviewer — Halina Bulyka, Coiled Tubing Times
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OTBevyas Ha HOBbIE BbI30BbI

KomnaHus «@UAMALL» BbIBOAUT Ha PbIHOK KONTIOOMHIOBYIO YCTaHOBKY Tskenoro knacca MK40T -
MHOro3apa4Hbii KOMMIEKC, CNOCOGHbIN OTKIIMKHYThCSl HA HOBble TEXHONOrNMYeckue Bbi30Bbl.

MK40T nonHoCTbIO COOTBETCTBYET OCHOBHBIM MVUPOBbIM TPEHAAM Pa3BUTUS KONTIOOGUHIoBbIX TEXHONOI M.
3Ta ycTaHOBKa — NpeAcTaBUTeNb HOBOTO KJlacca KONTIOOUHroBoro o60pyaoBaHusl, CyLLeCTBEHHO
pacwupsiowLero Habop ¥ NapamMeTpbl TEXHONIOrMYECcKNX onepauu. OHa cNoco6Ha He TOMbKO BbIMOJHATh
NpaKkTUYecky Bce BUAbl paboT No KanuTanbHOMY PEMOHTY CKBaXXMH, HO U Gnarogapsi MOLLHOMY MH)XEKTOPY,
yBenMyeHHOMY 0GbeMy y311a HAaMOTKM, NCMONb30BaHUIO TMOGKOM TPYObl 60MbLIOro AuamMeTpa —
006Cy>KMBaTb CKBAXXUHbI 3HAYUTENbHbIX MYGUH C aHOMaNbHO BbICOKUM MJ1aCcTOBbIM AaBNIEHNEM,
Mcnonb30BaTbCA NPU HanpaBrneHHOM bypeHun, NP, nccnepoBaTenbckux paboTax Ha CkBaXKUHAX BCeX
TUNOB, B TOM YMC/le B rOPU3OHTaNIbHbIX y4acTKaxX.

MHHOBaLMOHHbIN An3anH yctaHoBkn MK40T no3BonsieT pa3mecTuTb Ha OA4HOM MOJIHONPUBOAHOM LLUACCU
IVECO-AMT 10x10 komnnekT 060pyaoBaHus € y31I0M HAMOTKM éMKOCTbio 7500 m FHKT ¢ 44,45 mm, 5400
M M'HKT ¢ 50,8 mm, 2800 m M'HKT ¢ 60,3 MM, nH)XeKTOpOM € TAroBbiM ycunuem 45 T u MNBO ¢ ycnoBHbIM
npoxogom 100 mm.

KoHcTpykTOopbl yctaHoBKM MK40T noctapanucb yuyectb BCe OCHOBHbIE
TpeboBaHus 3aKa34mkoB. KonTiobuHroByio yctaHoBKy MK40T oTnnyaer:

— MaHeBpPeHHOCTb U MPOXOAUMOCTb: Bce 060pyA0BaHMe pa3MeLLL,EeHO Ha OJHOM crieLanbHOM
MOSIHONMPUBOAHOM LLUACCU € KNTUPEHCOM 435 MM;

— HafeXHOCTb — NPOBepeHHbIV BpeMeHeM AN3aiiH rTMAPOCTaHLLUM N OCHOBHbIX y3/10B obecneuunT
6e30TKasHylo paboTy HeE3aBUCMMO OT YCITIOBUI OKpPY>KaloLLelr cpefbl; B TOM Ynciie NPy HU3KNX
TemnepaTtypax -40 °C, c BO3MOXXHOCTbIO XpaHeHus Jo -50 °C;

- MpOCTOpHas TeNo- U WyMou3onupoBaHHas kabvHa oneparopa. [inf yBenuyeHUsi SproHoMukun pabor
KabnHa N3rotaBNMBaeTCcs C HAKJIOHHbIM CTeKOM. [laHHOe peLueHVe No3BosieT, HAXOAsCh B Kpecne
oneparopa, O[HOBpPEMEHHO CIeAUTb 3a UHXXEKTOPOM, y3NI0M HAMOTKY, Npu6opamu;

— 3ProHOMWYHbIN NYNbT yNPaBeHuUs C 3NeKTPOHHOMN cucTemMomn c6opa AaHHbIX COGCTBEHHOW pa3paboTku
C3A0 «OUAMALL», peanu3oBaHHOW Ha NPOMbILLIEHHbIX KOMMbIOTEPaX C CEHCOPHbIMU dKpaHaMy;

- nopkinio4yeHune K cepBucy «dugmawu-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
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YBaXaemsblie konnerm!

Cepoeuno no3opaeniem
eac c/Inem padoomnuxos
LS HedPmANOIL, 2a306011
‘ e 2 ETETR U MONIUBHOTL
4 ! npomvuurennocmu!

Hoeéuvix ycnexoe eéam

6 npogpeccuonanbHOU
0esamensbHOCMuU, CMENbLX NIAAHOE
U 6bICOKUX PE3YbMAMOE 60
6HeOPeHUU HOBBLX TNEeXHON02UIL
u ooopyoosanus!

Kpenxozo 300p08bs, tuunozo
CUACmMbA, HEUCCAKACMO20
3anaca ¥ CU3IHeHHO dnePpzuu
0151 HOBBLX ceepueruii!

J1006U U 63AUMONOHUMANHUA
Cc onusxkumu!

ITycms éawu ooma u cepoua
gcezoa 0yY0ym HANOJIHEeHbL
meniom u céemom, nomomy
UMO Meno u ceem — 3mo mo,
uemy 6oL noceaulaeme Cé0
mpPyo u HCu3no.
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Cexknus ICOTA-Poccust B TEXHUUYECKOU
rnporpamme MIOGE-2018

Section ICoT'A-Russia in the Technical
Program MIOGE-2018

TEXHWYECKAR “MPOrPAMMA BLICTABHH

TECHNICAL EVENTS PROGRAMME

O MIOGE

15-A MemayHapogHan BbICTABKA

HE®Tb U A3
TEXHWHECKAR NMPOTPAMMA
18-21 mionn 2018

G MIOGE G MIOGE

B Mockse, B MBI «KpOKyC DKCIO», IO,
3TUI0N POCCUUCKOI'O OTAEICHUA ACCOLMALINU
CHEUATNICTOB IO KOJITIOOMHI'OBBIM TEXHOJIOTUAM
U BHYTPUCKBAKUHHBIM paboTaM (ICOTA-Poccust)
20 nroH: 2018 roga B paMKaX TEXHUYECKOU
porpammesl 15-u MexXayHapOIHON BbICTABKU
«HEDTDb 1 TA3»/MIOGE-2017 6bL71a OPraHU30BaHA
ceK1 U «I€XHONIOrnu ¥ O60PYIOBAHUE JIs

BBICOKOTEXHOJIOTMTYHOT'O HE(DTEra30BOrO CEPBUCA».

DTO MEPOIPUATUE IIPOLLIO BTOPOU PA3 B UCTOPUU
U OOEIAET CTATh PETYJISAPHBIM.

I'enepaabHBIM HTH(POPMALTHOHHBIM HAPTHEPOM
CEKIIMHU BBICTYIINJIA PEJAKIINSA HAYYHO-
MPAKTUYECKOTO KypHaIa «BpeMs
KONTIOOMHTA. Bpems I'PTD>.

MopepaTopOoM CTAJI UCITOJTHUTEIbHBINA
JHUPEKTOP POCCUMCKOTO OTAEIEHNA
ICOTA (ICoTA-Poccus) Aptém I'pubos.

OCHOBHOM aKIIEHT IPOTrPAMMBI OBLI
CJIeJIaH HAa HAUOOJIEE AKTYATIbHBIX
BOIIPOCAX 3AABJIEHHON MPOOIEMATUKU:
WHHOBAIITUOHHOM OOOPYJIOBAHHH,
YACTHBIX ACTIEKTAX ITPOPBIBHBIX
TEXHOJIOTMUH, [U(MPOBU3ALINH,
(PMHAHCOBBIX ACMIEKTAX IPUOOPETEHUA
Y 3KCIUIYATALIMU TEXHUKU.
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BRICORGTFTHOADHEHOID HEQTEraRI SO0 OEpEsD

HOHDEPEHLHA
Teswicaohen W clopyaceamee Jna

15th Moscow |
OIL & GAS e
TECHNICAL F

18-21 June 20

A section "Technologies and equipment for
high-tech oil and gas service." was held under the
auspices of the Russian branch of the Association
of Specialists in coiled tubing technology and
downhole work (ICoTA-Russia) on June 20, 2018,
as part of the technical program of the 15th
International Exhibition "OIL & GAS"/MIOGE-2017
In Moscow in exhibition centre "Crocus Expo". This
event was held for the second time in history and
promises to become regular.

The general information partner of the section
was the editorial board of the scientific and
practical journal "Coiled tubing times".

The moderator

[eHepanbHbLIM MHHOPMALMOHHBIM WasAftemDGfibov, .
Executive Director o

NapTHEPOM CEKLMM BbICTYyNMa [COTA Russia
PeaaKuma Hay4HO-MPAKTUHECKOTO  ESSNINpIENI
XypHana «Bpems konTiobuHra. of the program was
BpeMﬂ 'Pl». made on the most

. . pressing issues of
The general information partner the stated problems:
of the section was the editorial innovative equipment,
board of the scientific and practical Eikivsratne
0 | "Coiled tubi ti " of breakthrough
journal "Coiled tubing times". technologics,



Jxab66ap MUP30€EB, PYKOBOJUTEIb HATIPABJICHUS
10 HEpa3pyLamomeMy KoHTposto, CHI' u
HenrpanbHas Espona, «PO3EH-EBporia», 03By4uni1
Jokna] «<IfexHudeckoe JHATHOCTUPOBAHHE
T'HKT: npexbpABIsieMbIe TPEOOBAHH A,
COBPEMEHHOE PEIICHHUE, JOCTHKECHHE
BBICOKOM HAJIEKHOCTH». Kommanusa «PO3EH»
OCYIIECTBIISET MOJHBIA KOMILJIEKC PabOT
B OOJIACTH HEPA3PYLIAIOMIETO KOHTPOJIA:
pa3pabaTeIBAET U IPOU3BOSUT OOOPYAOBAHUE,
MIPOrPaMMHOE OOECIIEYEHHE, CO3/AAET METOJUKHU
06CNENOBAHUN, AMATHOCTUKHU U 3AIUTHI
WHXXEHEPHO-TEXHUYECKUX COOPYKEHUI U
OOBEKTOB. DTA BBICOKOTEXHOJIOTUYHAS KOMITAHUSA
UMeET NoApaseaeHus 6oaee yeM B 120 cTpaHax
MHUpPa. OCHOBHBIMU OHU3HEC-HATIPABICHUAMU
«PO3EH» ABIAIOTCA NPOAYKLIMA U YCIYTH IO
O4YMCTKE TPyOOIIPOBOJOB (OYUCTHBIE CHAPALBL),
YCJIYTH IO OOCJIEJOBAHUIO TPYOOIIPOBOJIOB, B
TY. HECTAHJAPTHBIX, AUATHOCTUKA METOLAMH
HEPA3PYIIAIOMErO KOHTPOJIA. ITocnennee 6u3Hec-
HAMPABJIEHUE BKJIIOYAET JUATHOCTUKY OOBEKTOB
UHMPACTPYKTYPBI HE(PTETA30BOIO KOMIIIEKCA.

B o61acTy fOOBIYM 3TO OTHOCUTCS IIPEXKE BCETO
K I'MOKHMM HACOCHO-KOMIIPECCOPHBIM TPy6aM.

ABapus ri6KOU TPYOHI (KOJITIOOMHI'A) MOXKET
CYIIECTBEHHO MOBJIUATH HA O€30IIACHOCTD
TEXHOJOIMYECKHUX PAOOT HA CKBAXKUHE, A B
HEKOTOPBIX CIy4asaX — IIPUBECTH K €€ TTIOTEPE.

Ha pecypc 'HKT BiusieT 60JIbIIOE KOJIUYECTBO
(PaKTOPOB, /151 OLIEHKU KOTOPBIX HEOOXOJUMO
NPOBEAEHUE IIEPUOANIECKOTO TUATHOCTUPOBAHUA:
U3TUO (IMKINYECKOE HATPYXKEHHUE), MEXAHUYECKUE
MOBPEXACHU, 3PO3U, KOPPO3usl. B Teuenne
OJIHOU CITYCKO-IIO/TbEMHOI OIEPAIUHM I'MOKAS
TPy6a HECKOJIBKO PA3 ITOJBEPIraeTCs HEYIIPYIOMY
3HAKOIIEPEMEHHOMY

Ie(bOPMHUPOBAHUIO: BO BPEMST PeweHne «PO3EH»

digitalization, financial
aspects of the acquisition
and operation of
technology.

Jabbar Mirzoyev, Head of
Non-Destructive Control of
the CIS and Central Europe,
ROSEN-Europe, presented
the report "Technical
Diagnostics of Coiled
Tubes: Demands, Modern
Solution, Achievement
of High Reliability". The
company ROSEN carries
out a full range of works
in the field of nondestructive testing: develops
and manufactures equipment, software, creates
methods for inspecting, diagnosing and protecting
engineering structures and facilities. This high-tech
company has units in more than 120 countries.
The main business areas of ROSEN are products
and services for cleaning of pipelines (cleaning
equipment), services for inspection of pipelines,
incl. non-standard, diagnostics by methods of
nondestructive testing. The last business line
includes diagnostics of 0il and gas infrastructure
facilities. In the field of production this applies
primarily to the coiled tubing.

The failure of a coiled tubing can significantly
affect the safety of technological work at the well,
and in some cases lead to its loss. The coiled tubing
resource is affected by a large number of factors,
for which assessment it is necessary to conduct
periodic diagnosis: bending (cyclic loading),
mechanical damage, erosion, corrosion. During
one tripping operation, the CT is subjected several
times to an inelastic alternating
deformation: during descent —

PROSPECTS

CIIyCKa — IIPH Pa3MOTKE (a BTOMaTU3MPOBaHHasl during unwinding of the tube from
TPyOHI C 6apabaHa, u3rude the drum, bending on the guide

H4 HAIIPABJISIONIEH IyTE, AnarHocTun Ka) COOTBETCTBYET arg, rectification in the injector
BBIIIPSIMJICHUH B HHXKEKTOPE nepenoBbim Tpe6OBa HNAM B and further when immersed in

U J1aJIEE IIPU IIOTPYKEHU U
B CKBAKHHY; U B OOPATHOM HKT.
MOPSIIKE — IMIPU HAMOTKE

Ha 6apaban. HanpsoxkeHus
n3ru6a HaubdoJIee BBICOKU
Ha HATIPABJISIONIEH IyTe U
6apabaHe, I7ic OHU MOI'YT

B Hacrosuiee BpeMs UeT
yKECTOYEHHE TPEOOBAHUI K 6€30IIACHOCTHU
TEXHOJIOTUYeCKUX onepanuii c THKT.

ABTOMAaTU3UPOBAHHAS IUATHOCTHKA THOKNX HKT
SIBJISIETCS HAJICKHBIM U 3(P(PEKTUBHBIM CPEJICTBOM
YIIPAaBJICHUSA 1I€JIOCTHOCTBIO THOKUX TPYO NpHU
BHYTPHUCKBLKUHHBIX pA00OTAX HA CYIIIE U HA
MOPCKOM HIeJIb(e.

ITpu6op, cozganHbi cienuanuctTamu «PO3EH»,
IIO3BOJISIET KOHTPOJIIUPOBATHh COCTOSIHUE TPYO }

obnactn AONarHoCTnpoBaHUA

the well; and in the reverse order
—when winding on the drum. The
bending stresses are highest on the

The ROSEN solution (automated RENSSERERIIRRATENEY
diagnostics) meets the advanced Rt
requirements in the field of
[IPEBBICUTb ITPEIE/T TEKYIECTH. coiled tu blng dlag nosis.

Currently, there is a tightening
of the requirements for the safety
of technological operations with
coiled tubing.

Automated diagnostics of coiled tubing is a
reliable and effective means of controlling the
integrity of for downhole CT operations onshore
and offshore.

The device, created by specialists from ROSEN,
allows you to monitor the status of pipes in real
time. At the end of the survey, a comprehensive
report is generated in a format that is convenient
for work. }
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B PEKHME PEATLHOTIO BpEMEHU. 10 OKOHYaHHUU
06CneN0BAHNUA (DOPMUPYETCS KOMILJIEKCHBIN OTYET
B yIOOHOM [17151 PAGOTHI (POPMATE.

INory4eHHBIE JAHHBIE JAI0T BO3MOXKHOCTD
3AIUIAHUPOBATh KOPPEKTUPYIOMIUE AEHCTBUS,
MHOBBIIIASA TEM CAMBIM 3(P(PEKTUBHOCTD
paboTEL, CBOJA K MUHUMYMY BPEMS MIPOCTOS U
ONEPALIMOHHBIE TIOTEPU.

JIOKJIaIYUK aJ1 HOAPOOHYIO XaPAKTEPUCTUKY
ob6opynoBanug PO3EH, pacckasa 0 COCTaBe U
(PYHKUMAX BXOJAIINUX B HETO Mogyneld (MFL-
Moayiab, GEO-mopnyiib 1 OOO-MOAYIIb).

BpLIN IEPEYUNCIIEHBI IPEUMYIIECTBA
NPEIATAEMBIX KOMITAHUEN PEMIEHUH: BBICOKA S
TOYHOCTB U HAJIEKHOCTD; PE3Y/IBTATHI UHCIIEKITH
JaI0T BO3MOXXHOCTB OLIEHUTD OCTATOYHBIN
PECYPC MO YCTAJIOCTHOMY Pa3pPyIIEHHIO;

BBICOKAS 3(D(PEKTUBHOCTD IKCIUIYATAIINU 32 CIET
TUTAHUPOBAHHUA PEMOHTOB M IPEJIOTBPAIECHUA
OTKA30B; IOCTOBEPHOE BBIABJIEHUE IE(PEKTOB
NOTEPH METAJLIA, IONIEPEYHBIX HIBOB, U3MEPEHUE
TOJIIUHBI CTEHKH W OBAJILHOCTH; U3MEPEHUE JIIS
KaK/IOH MO3UIIUHM HA TPYO€ TUCTAHIINH/TITYOHUHBI;
B3PBIBOONIACHOE UCIIONTHEHUE.

Pemenue «PO3EH» (aBTOMAaTU3UPOBAHHASA
JUATHOCTHKA) COOTBETCTBYET MEPEIOBBIM
TPeOGOBAHUAM B OOIACTH
auarnoctTuposanus 'HKT.

O rexHonorusax 000 Jdlakep-
CepBHC» PACCKA3AJI JUPEKTOP
10 Pa3BUTHIO OU3HECA U HOBBIM
Texnonoruam OO0 dTakep CepBuc»
Kamuip KapuMos.

DTa pOoCCUCcKas He(PTECEPBUCHAS
KOMIAHUA IPEJOCTABIIAET YCIIYTH B
06JIACTH NTOBBIIIEHNUA HEPTETA300TAAIN
IJIACTOB, OCBOEHUHY CKBA’KHUH, PAOOTHI

UCCJIEJOBAHNU U 3aKAHYMBAHUHU
CKBaXuH. Komnanus yaenaer
MOBBIIIEHHOE BHUMAHUE METOAAM
0€30I1ACHOI'O IPOBE/ICHHUS PA0OT
U Ka4ECTBY OKA3bIBAEMBIX YCIIYT.
Axunonepamu «[lakep-Cepsucs»
ABJISAIOTCA AO «['a31pOMOaHK» U
(PU3UYECKUE TULIA.
«Takep-CepBHUC» OKA3bIBACT
CJIEYIONIE CEPBHUCHBIE YCIIYTH:
* I'M/IPABJIMYECKUI PA3PBIB IIJIACTA
(IpONITAHTHBIE, KUCJIOTHBIE, A30THEIE);
* 430THBIE, 430THO-KHCJIOTHBIE, KUCJIOTHBIE
06pabOTKH CKBaKUH ycTaHOBKaMu 'HKT u
OCBOEHME CKBAKMH 430TOM,;
¢ reo(PU3NYECKUE UCCIIEJOBAHUS CKBAXXUH ¢ THKT
(aBTOHOMHBIE, KAOE/IbHBIE);
» nepdopanusa CKkBaxkuH (I'TII, KyMynaTUBHAS);
* KAHATHBIC BHYTPHUCKBAKMHHBIE PAOOTHI C
HUCIIOIb30BAHUEM YCTAHOBOK JII'C;
* IU/IPOAMHAMUYECKUE UCCIIE/JOBAHU S CKBAXKUH
U T'€OJI0TO-TEXHUYECKHUI KOHTPOJIb OYPEHUS,
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OcHOBHas 4YacTb gokana obina
C(poKycMpoBaHa Ha TEXHUYECKUX

N TEXHONOMMYECKNX BO3MOXHOCTAX
OO0 «lNakep-CepBUC» B cekTOope
KONTIOOMHIOBbIX TEXHONOIMNM

M pa3nunyHbIx Bngos PI1,

BKJ/ItOYasA MHoroctagumHble Pl

B FOPM30OHTaNbHbIX CKBa>XMHAaX

PH TEKYIIEM 1 KAITUTaTbHOM PeMOHTE,  [=Ro el S]=1h 4 MOJJ,VI(DVI Kaunax.

The main part of the report was
focused on the technical and
technological capabilities of
"Packer-Service" in the coiled tubing
technology sector and various types PRI T e
of fracturing, including multi-stage [essleeEtiEhEl

fracturing in horizontal wells in
different modifications.

The data obtained make
it possible to plan corrective
actions, thereby increasing
the efficiency of work,
minimizing downtime and
operational losses.

The speaker gave a detailed
description of the ROSEN
equipment, spoke about the
composition and functions
of the modules included in it
(MFL-module, GEO-module
and OOO-module).

The advantages of the
company's solutions were listed: high accuracy
and reliability; the results of the inspection
make it possible to estimate the residual life for
fatigue failure; High operational efficiency due
to planning of repairs and prevention of failures;
reliable detection of metal loss defects, transverse
joints, measurement of wall thickness and ovality;
Measurement for each position on the tube
distance/depth; explosive execution.

The ROSEN solution (automated diagnostics)
meets the advanced requirements in the field of
coiled tubing diagnosis.

Kamil Karimov,
Director for Business
Development and
New Technologies
of Packer Service
LLC, spoke about
technologies of
Packer-Service
LLC.

This Russian
oilfield service
company provides
services in the field
of enhanced oil
and gas recovery of
wells, development
of wells, operation
under current

completion of wells.
The company pays
special attention to
the methods of safe
operation and the quality of the services provided.
Shareholders of Packer-Service are Gazprombank
and individuals.
"Packer-Service" renders the following services:
* Hydraulic fracturing of the formation (proppant,
acid, nitrogen);
* Nitrogen, nitric acid, acid treatment of wells with
CT and well development with nitrogen;,
* Well-logging operations with coiled tubing
(autonomous, cable)



ocBoenus u KPG;

* WHKCHEPHO-TEXHOJIOI'MYECKOE COIIPOBOXICHUE
JIOBUJIBHOI'O, YIAPHOI'O, PEXKYILETO 1
HMMITyJIbCHOT'O HHCTPYMEHTA Ipu OypeHuu u KPC;

* 3aKAHYMBAHUE CKBAXKUH (B TOM uucse MCI'PIT);

* cynepsarisuHr npu TKPC, KPC, ocsoenun, I'PITu
THKT;

* IJIYHIEHUE CKBAXKUH C aHOMaJIbBHO BBICOKHM
IJIACTOBBIM JasiaeHueM (ABITI).

BBLI0 pacCKka3aHo O cueludUKe JeITEIbHOCTU
KOMIIAHHH B PA3JIMYHBIX PETUOHAX PO 1
Ka3axcTaHa 1 0 3HAYUMBIX IPOEKTAX IO
3aKaHYMBAHUIO CKBAKHH. K. KaprMoB noipo6H0
OCTAHOBMJICS HA TEME MINPOKOI'O CIIEKTPA
060PYAOBAHUA JIJIS1 PA3JIMYHBIX CEPBUCHBIX
onepanmy, pa3padaTbIBAEMOTO U BBIITYCKAEMOT'O
KoMIiaHuei «[Taxkep-Tynz».

OCHOBHA4 4aCTb JIOKJI4/1a 6bLJ1a C(POKYCUPOBAHA
HA TEXHUYECKUX U TEXHOJIOTUYECKUX
BO3MOXHOCTAX OO0 JTakep-CepBUC» B CEKTOPE
KOJTIOOMHTOBBIX TEXHOJIOTIMH U PA3JIMYHBIX
BU0B ['PI1, BKIrOYasg MHOTOCTaauuHbIE ['PIT
B TOPHU30HTAJIBHBIX CKBAXKUHAX B PA3HBIX
MOAN(PUKANUAX. BBUIH OXapPaKTEPU3OBAHBI TPU
OCHOBHBIX METOAA: aKTUBALINA MydT ¢ THKT
60 c I'TIT; akTuBanus My@QT COPOCOM 1Iapa;
MOMHTEPBAIBHASA YCTAHOBKA KOMIIO3UTHBIX ITIPOOOK
cnepdopanueit (Plug & Perf).

¢ Perforation of wells
(jet perforating,
cumulative);

¢ Rope well work with
the use of LHS units;

* Well-logging operations
and geological and
technical control of
drilling, development
and workover;

* Engineering and

h technological support for

| ©~  crowfoot elevator; impact,

cutting and impulse tools
for drilling and workover;

» Completion of wells (including MSHF)

* Supervising at well servicing and workover, well
development, hydraulic fracturing;

* Well killing operationsl concerning wells with
abnormally high reservoir pressure.

It was told about the specifics of the company's
activity in various regions of the Russian
Federation and Kazakhstan and about significant
projects on completion of wells. K. Karimov
dwelled in detail on the topic of a wide range
of equipment for various service operations,
developed and manufactured by the company
"Packer-Tools".

A

C poknagom «KOMILIEKCHBIH The main part of the
KHHOBaHHOHHHﬁ Ham6onee nepcneKTM BHbIM report was focused
MOIXO0J KOMIIAHHUH - on the technical
Welltec k IpOBeIEHHIO LRz e Al A el sl Sl =) and technological
IITHU B ropu30HTATbHBIX npnMeHeHns pO6OTV|3 NPOBaHHbIX capabilities of "Packer-
CKBa;KHMHAX> BHICTYIINI TexHonornm komnaHum Welltec Service" in the coiled

Beesonop Byrpos, mere/pkep SIBNAETCA LMK onepauum,
(DUHaNLHOM Lenbio KOTOPbIX ABNAETCA
yrpaB/ieHMe CKBaXXMHOM 3aKa34MKa.  [FENSHRITT T s

O Pa3BUTHIO Ou3Heca, Welltec.
Po60TH3NPOBAHHBIE YCTPOUCTBA
H4 KAPOTAXKHOM Kaoesie
CIIOCOGHBI BBITIOJIHATD TE XKE
3271a9H, JIJ151 PEMICHUS KOTOPBIX
TPaJUIIMOHHO IPUMEHSIETCS

PaCcCKa3aHO O IPUMEHEHUN
TEXHOJIOIMH KOMITAHHUH
Welltec piis1 pemeHus 3a1a4
10 IOCTABKE KOMIIJIEKCHBIX I'€O(PU3UIECKUX
MIPHUOOPOB B TOPU3OHTAIBHBIEC CKBAKUHHI,
06€ECTIEYEHHIO JIOCTYIA B CTBOJIBI TOPU3OHTAIBHBIX
CKBAKMH, IIPOBECHUA MEXAHUYECKHUX PAOOT IO
MaHunyasuuu mygramu I'PIT) a Takoke IpoBeIcHU S
4ABAPUITHBIX PA6OT C IPUMEHEHUEM MEXAHUYECKOT'O
pesaka Tpyo.

KomnaHus pacnonaraeT OOHIHPHBIM HOPT(OIHUO
JIJ1s1 IPOU3BO/ICTBA IMPOKOT'O CIIEKTPA
BHYTPHCKBAKUHHBIX PA60T. OCHOBHBIM BU/IOM
PaboT, 1151 KOTOPBIX NpUBIeKacTcs Welltec,

SIBJISIETCS JOCTABKA KOMIIJIEKCHOM I'eO(PHU3UYECKON
ANmnapaTypsl B rOPU3OHTAIbHBIE CKBAKUHBI,
4 OCHOBHBIM HHCTPYMEHTOM — CKBA>KMHHBI }

customer's well.

Welltec's most promising direction
for further use of robotic technologies |[PESEIEE=——_:
RN sgnereel s the cycle of operations with the main methods have
THKT. B moknaie 66110 ultlmate ObJ ectlve of ma naglng the been characterized:

tubing technology
sector and various
types of fracturing,

fracturing in horizontal
wells in different

the activation of collars
with coiled tubing or
with jet perforating;
activation of collars by discarding the ball; plug &
perf.

Business Development Manager of Welltec
Oilfield Services (RUS) LLC V. Bugrov spoke about
robotic Welltec® systems for well works
using the logging cable. Robotic devices on a
wireline cable are able toper form the same tasks,
which traditionally employ workover equipment
or CT assemblies. The report described the
application of Welltek technologies for addressing
the issues of delivering complex logging
instruments to horizontal wells, providing access
to horizontal wellbores, performing mechanical
operations to manipulate hydraulic couplings, as
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TpakTop. Well Tractor — aTo
IEKTPOrUAPABINIYECKUN
CKBAKMHHBINA UHCTPYMEHT,
OpeAHA3HAYCHHBIH JIJI51 JOCTABKU
CHEHUATBHOIO OOOPYIOBAHUA

B TOPU3OHTAJIbHBIE CTBOJIBI
CKBAKMH. YCTPOMCTBO CITYCKACTCS
Ha KaPOTA>KHOM KabeJie 1O
MAaKCUMaJIbHO BO3MOKHOU
IJIYOUHBI IO/ JEUCTBHUEM CUJIBI
TSIKECTU.

Haubomnee nepCrneKTUBHOE
HAIIPABJICHUE JJ151 1AJIbHECHIIIETO
IPUMEHEHUSI POOOTU3UPOBAHHBIX :
TEXHOJIOIUI KoMmnanuu Welltec —

IIUKJI onlepaliuii, (PUHAIBHOU LEJIBIO KOTOPBIX
SIBJISIETCS YIIPABJICHUE CKBAXKUHOM 3AKA34YHKA.
Kommiekec MeponpuATHI COCTOUT M3 CJIEAYIONNX
BH/IOB PA0OT: TOATOTOBKA CTBOJIA CKBAXKUHBI

JUISL OOECTIEYEH U IOCTYIIA MHCTPYMEHTOB 10
326041, nposegieHue koMiuiekca I[1TU jist coopa
AKTYaJIbHBIX IAHHBIX 10 PA0OTE CKBAKUHBI,
CENEKTUBHOE yrpasaeHue mydramu MI'PII

JUISL BOAOU3OJISIIIU M IMOO TOBTOpHOMY I'PIT.

B HacTos1IEE BpEMS OIIEPATOPHI IEPEILIH K
UCHOJIb30BAHUIO PACTBOPUMBIX IIAPOB, 3TO
TIO3BOJIMJIO COKPATUTD IUKJI OCBOCHUS CKBAKHUH
niocsie MI'PIT. Emie oiHa HOBUHKA KOMITAHUHU JIJT51
TIPOU3BOJCTBA ABAPUNHBIX PAOOT — MEXAHUYECKUI
Tpyoopes. MTHCTPYMEHT YCIIENTHO 3aPEKOMEH/I0BAJT
cebs1 IOCTATOYHO /IABHO, 4 Pa3pabOTKa MOJIEIN

B CAMOM MaJIOM TUTIOpa3Mepe B 60 MM BestaCh
OCJIEAHYE TPU I'O/la

POGOTH3UPOBAHHBIE TEXHOJIOTUH JJIs1
IIPOBE/ICHUS BHYTPUCKBAKUHHBIX Pa60OT
MPUOOPETAIOT BCE HOJIBIIIEE PACIIPOCTPAHEHUE U
COCTABJISIIOT 3JOPOBYIO KOHKypeHuio 'HKT.

JexHonorua Quantum PLT®. McripITaHMA,
OIIBIT IIPUMEHEHHU S, YPOKHU U
IEePCHEKTUBBI» — TAK Ha3bIBAJICS
noknan Kcennn CannpbeIKMHOW,
TEXHHUYECKOT'O MHXKECHEPA
GEOSPLIT LLC.

Texnonorusa Quantum PLT®
CO3/1aHAa JUJIS TUATHOCTUKN
npoduJIEH NIPUTOKOB CKBAXKUH C
TIOMOIIBIO KBAHTOBBIX MAPKEPOB
— PENOPTEPOB, PA3MEMEHHBIX
B IIOJINMEPHOM MOKPBITHH
OPOINMNAHTA UJIU B 3JIEMEHTAX
3aKAHYMBAHUS CKBAKHH.

IIpy MapKEPHBIX METOLAX
UCCJIEJOBAHUSA UCTIONB3YIOT
CJIEAYIONINE TEXHOIOI U
MAapKHUPOBAHUS:

* XMMHYECKUE BOJO- U

CKBa>XuH.

((prryopecCiieHTHBIE, HOHHBIE U
OPIr'aHUYECKUE TPACCEPDL);
* PaIMOAKTHUBHBIC N30TOIIBI

elements.
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TexHonorua Quantum PLT®
co3paHa AN AMarHoCTUKu
NPOMUIEN NMPUTOKOB CKBAXKMH S hEauerintIegulicloethigeigh
C NOMOLLIbIO KBAHTOBbIX
MapKepPOB — PENOPTEPOB,
Pa3MELLEHHbIX B MOIMMEPHOM (RS e e
NOKPbITUM NPOMNMAaHTa UK
B 3leMeHTax 3aKaH4MBaHus

Quantum PLT® technology

is designed to diagnose well
flow profiles with the help of
quantum markers — reporters
HEePTEPACTBOPUMBIC PEATCHTI p| aced in polymer coating of
proppant or in well completion

well as carrying out emergency operations
using a mechanical pipe cutter.

The company has an extensive portfolio for
the performance of a wide range of downhole
works. The main type of works seeing Welltec
involvement is the delivery of complex
logging equipment to horizontal wells, and
the main tool for it is the downhole tractor.
Well Tractor is an electro-hydraulic downhole
tool designed to deliver special equipment to
horizontal wellbores. The device goes down
on the wireline cable to the maximum possible
depth on its own weight.

Welltec's most promising direction for
further use of robotic technologies is the
cycle of operations with the ultimate objective of
managing the customer's well.

The package of activities consists of the following
types of works: preparation of the wellbore
to ensure tools’ access to tools to bottomhole,
performing well logging to collect updated data on
the operation of the well, selective management
of the multi-stage frac sleeves for water shut-off
or re-fracturing. Currently, the operators have
switched to using soluble balls, which made it
possible to shorten the cycle of well development
after the multi-stage fracturing. Another novelty
by the company for emergency operations is a
mechanical pipe cutter. The tool has long proved
successful, and it took three years to develop one
for the smallest standard size of 60 mm.

Robotic technologies for downhole operations
are becoming more widespread and make worthy
competitors to coiled tubing.

"Quantum PLT® technology. Tests,
application experience, lessons and
perspectives " — this is the name of report by
Ksenia Saprykina's, technical engineer, GEOSPLIT.

Quantum PLT® technology is
designed to diagnose well flow
profiles with the help of quantum
markers — reporters placed in

well completion elements.
With marker methods of
research, the following marking

* Chemical water and oil-soluble
reagents (fluorescent, ionic and
Organic tracers);

* Radioactive isotopes;

» Organic DNA markers;

* Quantum markers - reporters -
Quantum PLT® technology.

In 2017, the technology was
applied in 30 horizontal oil and
gas condensate wells, where
from 4 to 11 stages of hydraulic
fracturing were carried out.

In 2018, pilot commercial



e opranudeckue JJHK-Mapkepsr;
* KBAHTOBBIE MAPKEPHI — PENOPTEPHI — TEXHOJIOT U

Quantum PLT®.

B 2017 ropy TexHonorus 6u11a B 30
TOPU3OHTAJIBHBIX HE(PTAHBIX U FA30KOH/ICHCATHBIX
CKBA)KWHAX, I7I€ IPOBOAMIOCH OT 4 10 11 cragun
I'PIT. B 2018 ropy OITP nponuiu B Kurtae, OAD u
Kyserite.

BbIJIO pacCcKa3aHo O IIPOMEKYTOYHBIX
PE3YABTATAX, HOTYYEHHBIX B IIPOLIECCE TOJIEBOIO
npumeHeHust Quantum PLT®, 06 ucnbITaHusx
TEXHOJIOTUU U IMHAMUKE €€ PA3BUTHUSL.

Anpper I'nanesny, 3aMeCTUTEND ITTABHOT'O
KOHCTPYKTOpPA — HAYAJIBHHUK OI0pO cucteM, C3AO
«PIMAII, npecTaBuil cepBHC «PHUAMAaNI-
OHIaMH>.

Konuennusa cepsuca
«bygmai-OHIANH> BIIEPBLIE
ObL1a IpejcTaBeHa B 2017
ropy. Torna sxe Ha 6a3e
CKP43-20 6bU1 pa3zpaboTad
Y BHEZIPEH IPOTrPAMMHO-
AIIapaTHBIA KOMILIEKC,
MO3BOJIAIOLMNHI OCYIECTBIATD
OHJIAUH-MOHUTOPUHI U
YAAJEHHBIN OCTYN K JAHHBIM
KOJITIOOMHTI'OBBIX YCTAHOBOK.

Cepsuc «Puamam-OHJanH»
32[yMaH KK IIPOCTOM 1
YAOOHBIN B UCIIOJIb30BAHUHU
HHCTPYMEHT, HE TPEOYIOM U
JUIA paGOThI C HUM CIIEIIUAJIBHBIX
3HAHUU U [IPEABAPHUTEILHOIO
ob6yuenus. C IPOrpaMMHON TOYKH 3PEHUSA B OCHOBE
CEPBUCA UCIIOJIb3YETCA BEO-UHTEPPETIC, YTO
MO3BOJIAET MOJKIIOYATHCA U PA6OTATH C HUM KaK C
OOGBIYHBIM CAUTOM YEPE3 CTAHAAPTHBIE 6PAY3€PhI
HA JIIOOBIX YCTPOMUCTBAX (HOYTOYKH, IUTAHIIETHI,
CMapT@OHBI) IIPU HAJTMYUHU JJOCTYIIA B UHTEPHET B
JIIOOOM TOUKE MUPa. C aNapaTHOU TOYKU 3PEHUSA
Ha 60PTY KOJITIOOMHI'OBBIX YCTAHOBOK TAKXE
HMEETCA BCE HEOOXOAMMOE JJIg OOECTIEYEHUA
paboThl cepBuca. Tak, B cocraB CKP43-20 BXxoguT
GSM-MOzEM U AaHTEHHA, IOCPEACTBOM KOTOPBIX
YCTAHOBK4 dBTOMATHYECKHU TTOAKIIOUAETCA K
I06a1bHOI ceTH MHTEPHET U NTEPENAET TAHHbBIE
Ha yJAJIEHHBII cepsep. Takum 06pa3om, 11
paboTel € cepBUCOM «PuaMam-OHIANH> 3aKA3YUKY
TPeOYETCS TOIBKO IPUOOPECTH Y JIOKAJIBHOT'O
OIIEPATOPA COTOBOI CBSI3H OOBIYHYIO SIM-KapTy
C NOAXOAAIUM TAPU(MPHBIM INIAHOM

MOGUIIBHOT'O HHTEPHETA M YCTAHOBUTD M 2118100 [212) npojaBaem bl npoaykT
komnaHum SHINDA —THKT ¢
pPa3NUYHbIMU Kabensimu BHYTPU.

€€ B MOJIEM.
32 KOPOTKUM IIEPUOJL
pa3paboTINKaAM YAAIOCh IEPEUTHU
OT UJIEN K PEATIU3ALIMU U 3ATITyCTUTD
«Puamani-OHJIaHH> B HOTHOIIEHHYIO
IKCIUIyaTanuIo. /1o konua 2018
roza INIAHUPYETCA 3ABEPIIUTD
BTOPOH 3TAN pa3paboTKu cepsuca «duamari- }

The best-selling product of SHINDA is
coiled tubing with various cables inside.

development was carried
out in China, the UAE and
Kuwait.

It was told about the
intermediate results
obtained during the field
application of Quantum
PLT®, about the testing
of the technology and
the dynamics of its
development.

Andrei Glyatsevich,
Deputy Chief Designer
— Head of the Systems

~ Bureau, FIDMASH,
presented the Fidmash-Online

Cepuc «dmngma-OHnanH» service.
3alyMaH KaK NpPOCTOn U
yOoOOHbIN B UCNONb30BaHUM
WHCTPYMEHT, He TpelytoLwwmin
Ansi paboTbl C HAM
cneumanbHbIX 3HAHUN U
npeaBapuUTeNibHOro oby4eHus.

The service is conceived as a
simple and easy-to-use tool
that does not require special
knowledge and preliminary
training to work with it.

The concept of Fidmash-Online
service was first introduced in 2017.
In the same year, on the basis of the
SKR43-20, a software and hardware
complex was developed and
implemented that allows online
monitoring and remote access to
coiled tubing data.

The service is conceived as a
simple and easy-to-use tool that
does not require special knowledge
and preliminary training to work
with it. It does not require the
cost of creating and maintaining
infrastructure, it does not need
the organization of jobs. From
a programmatic point of view, the service is
based on the web interface, which allows you to
connect and work with it as a regular site through
standard browsers on any devices (laptops, tablets,
smartphones) with Internet access anywhere in the
world. From the hardware point of view, on board
the coiled tubing units, there is also everything
necessary to ensure the operation of the service.
So the composition of SKR43-20 includes GSM-
modem and antenna, through which the unit
automatically connects to the global Internet and
transmits data to a remote server. Thus, to work
with the "Fidmash-Online" service, the customer
only needs to purchase from a local mobile phone
operator an ordinary SIM-card with a suitable tariff
plan for the mobile Internet and install it into the
modem.

In a short period
we managed to
move from ideas
to implementation
and launch
"Fidmash-Online"
into full-fledged
operation. At the
moment, about a
dozen units operated by several service companies
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[IEPCITEKTHBDI

OHJ1aliH», YTO 3HAYUTE/IbHO PACIIHUPUT €TO
(PYHKIIMOHAJIBHBIE BO3MOXKHOCTH, OCHOBHBIMU
U3 KOTOPBIX CTAHYT: IPOCMOTP BHUJEO C KAaMepP
CHCTEM BH/ICOHAOIOICHUS HA yCTAHOBKAX,
(POPMHPOBAHUE OTUYETOB 32 BLIOPAHHBIN IEPHOJ,
BPEMEHH I10 PA3JIMYHBIM I'PYIIIIAM [IAPAMETPOB,
OHJIAUH-TIEPELAYad U MOHUTOPUHI ABAPUNHBIX
COOOHIEHUT U IPENYTIPEXKJEHUI U MHOT'OE
Jpyroe. B jajpHenneM K CEpBUCY IIJIAHUPYETCS
MOJIKJIIOYATh HE TOJIBKO KOJITIOOWMHIOBBIE
YCTAHOBKH, HO TAK)KE U HACOCHBIE, A30THBIC U
YCTaHOBKH KoMILIeKca I'PIT.

I'eHepanbHbIA AUPEKTOP 110 Poccuu v crpanam
CHI komnannu SHINDA, 1. 1. H. ITaBen Eropos
NPENCTABUI HPORYKTHI KOMIIaHHUH SHINDA,
coeguHaromue FHKT ¢ cuiioBhIMH
H YIIPABIAIOIINMH Ka0€JIIMH 1
KaNnWULAPHBIMH TPyOKaMH.

Kommanwnsa SHINDA ocnoBana B 2011 rogy.
Haunbomnee npoaBaeMbli IPOAYKT KOMITAHUN
SHINDA — I'HKT ¢ pa3anmnyHbIMH KA0€JIIMH BHYTPH.

K HacTosameMy BpeMEHU ITPOAAHO ke 6osiee 500 Km

3TOro NPOAYKTA. KOMIIaHUSA PACIIONATAET
MOIITHOCTSIMH JIJTS IPOU3BOACTBA 45 000

TOHH Takux 'HKT B roz. ITpu npousBoacTse
I'HKT npruMeHAETCA BBICOKOTOYHAS JIA3€PHAS
CBapKa, 00ECTIEUYNBAIONIASI MUHUMATIBHYIO
BBICOTY CBapO4YHOro msa (0,3 MM) 1 Ipyrue
TEXHOJIOTMYECKUE NTPEUMYIIECTBA. C IOMOIIBIO
JIA3EPHOM CBAPKU IIPOU3BOJAATCA CTAHAAPTHBIE
I'HKT, kanuyuisipHble TPyOKH, TPYOKHU
TUAPABIAYECKOTO KOHTPOJA U3 CTAJIH,
HEPKABEIOMIEN CTAJIH, BLICOKOIIPOYHBIX

Y BBICOKOJIETUPOBAHHBIX CTAJIEA U JTA2KE
THUTAHA. JJOKIAJYUK PACCKA3A]I O CODTUMEHTE
T'HOKHUX HACOCHO-KOMIIPECCOPHBIX TPYO, B TH.
KOPPO3HUOHHO-YCTOUUYUBBIX, O KOHKYPEHTHOM
NPOAYKTE KOMITAHHH — KAITMJUIAPHBIX TPYOKaX
(TpyOKaX TUIPABINYECKOIO KOHTPOIIA), O
copramenTe 'HKT ¢ pazginyHbpIMU Ka6€IsIMU
BHYTpHU (ICCT).

Puckn npy npruo6pPETEHNHN U SKCIUTYATALINU
JOPOrOCTOAMIET'O BBICOKOTEXHOJIOTUYHOI'O
060PYNOBAHUA 3HAYUTEIBHO CHHUKAIOTCS
IIPU UCIIOIB30BAHUU 3(PPEKTHUBHBIX
(PUHAHCOBBIX MHCTPYMEHTOB, TAKUX KaK
JIM3HUHT U CTpaxoBaHHe. O BO3MOXKHOCTIX
ITUX UHCTPYMEHTOB IIPUCYTCTBYIOIMUX
NPONH(OPMUPOBAIHN BULIE-TIPE3UJIECHT 10 PaOOTE
C HpC/IHpI/IHTI/IF[MI/I TOHJII/IBHO-SHCpFCTI/I‘-ICCKOFO
komiuiekca ITAO CAK «DHeprorapant»

P4 YUrnios B okiaje <KOMIIJIEKCHOE CTPAXOBAHUE
JUIs IPEIIPUATHN HE(PTEra30BOrO CEKTOPA» U
PYKOBOJUTEID IIPOEKTA IO PA6OTE C HEPTErA30BbIM
xom1siekcoM OO0 «TeXHOCTPOHIN3UHT»

D.51. Urunos B Jokjaje <M HBECTULIMOHHBIE IIPOEKTHI

B HCQ)TCFQBOBOM KOMIIJICKCE».

AHaIUTHYECKAs I'PYIIIA SKyPHAIA
«Bpemst koaTroouHra. Bpems I'PI>
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are connected to the
service. The connection

MlOG process continues
Maosct

along with the work on
further development and
improvement of the service
taking into account the
operational experience
and the wishes of the
customers.

By the end of 2018, it
is planned to complete
the second stage of the
"Fidmash-Online" service
development, which will
significantly expand its functionality. The main
functions are: viewing video from CCTV cameras
on installations, generating reports for a selected
period of time by different parameter groups, and
monitoring of alarms and warnings and much
more. In the future, it is planned to connect to
the service not only coiled tubing units, but also
pumping, nitrogen and installation of the hydraulic
fracturing complex.

Director General for Russia and CIS countries,
SHINDA, Dr.Sc. Pavel Egorov presented products
of the company SHINDA, connecting coiled
tubing with power and control cables and
capillary tubes.

SHINDA was founded in 2011. The best-selling
product of SHINDA is coiled tubing with various
cables inside. To date, more than 500 km of this
product have been sold. The company has the
capacity to produce 45,000 tons of such coiled
tubing per year.

In the production of coiled tubing, high-
precision laser welding is used, which ensures
a minimum weld height (0.3 mm) and other
technological advantages. Laser welding produces
standard coiled tubing, capillary tubes, hydraulic
control tubes made of steel, stainless steel, high-
strength and high-alloy steels and even titanium.
The speaker spoke about the assortment of CTs,
incl. corrosion-resistant, competitive product of
the company — capillary tubes (hydraulic control
tubes), on the assortment of coiled tubing with
various cables inside (ICCT).

Effective financial instruments such as leasing
and insurance mitigate risks of acquisition and
operation of costly high-tech equipment. The
possibilities of these instruments were described
by Ruslan Igilov, Vice President for Fuel and
Energy Complex Enterprises Interaction, SAK
Energogarant PJSC, in his report Package Insurance
for Oil and Gas Companies and Ernest Igilov,
Head of Fuel and Energy Complex interaction,
Technostroyleasing LLC, in his report Investment
projects in Oil and Gas sector.

Analytical Group of the Coiled Tubing Times
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Hydraulic fracturing
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Coiled tubing services
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Well gaslifting
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Well completion
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Workover, CT & fracturing supervising
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NMepBoe B Poccum ycnewHoe npuMmeHeHue
TEXHONOrMmM rmapopasbisa nnacra 6es nognema
FHKT Ha noBepXHOCTb NpU NPOBEeAECHUMA
MHOroToHHa)xHbix VirrePn

First Successful Heavy-Tonnage Fracturing
with CT Inside the Well in Russia

B.A. MAIIIOPHH, M.A. CAXHIIOBA, E.A. VOHUMIIEB, AO <HK <KoHzaHEe(PTH>;
K.B. BYPIMH, M.A. JEMKOBHY, K.A. CTAPOJIYBIIEBA, dIL1ioMGep:ke>

V.A. MASHORIN, I.A. SAHIPOVA, E.A. UFIMTSEYV, AO “NK “Kondaneft”;
K.V. BURDIN, M.A. DEMKOVICH, K.A. STARODUBTSEVA, Schlumberger

B urone 2018 roga sriepsbie B Poccyu /114 3aKaUKu
MHOI'OTOHHaXHBIX I'PIT IPUMEHMIIU TEXHOJIOTUIO
MHOI'OCTAAUHNHOIO ruipopa3poisa m1acta (MI'PIT) no
MaJIOMy 3aTPyOHOMY NPOCTPAHCTBY MEXKY THOKOMN
HACOCHO-KoMIIpeccopHou Tpy6or (THKT) u HacocHO-
KomnpeccopHoii Tpyoo¥t (HKT) B ckBakmHax, rae
UCIIOJIb30BAHbI XBOCTOBUKU C YIIPABJIAEMbIMU
nopramu I'PIT (manee — MI'PIT c THKT), nepBeie pabOThI
BBINIOJIHEHBI HA KOHIMHCKOM MeCcTOpOoXaeHUuU. [1pn
UCIOJIb30BAHUHU JAHHOMN TEXHOJIOI'MU OIEPALINHU I10
nposegenuto I'PIT nposoasitcs 6e3 nogbema 'HKT Ha
IOBEPXHOCTD, YTO IIO3BOJIAET 3HAYUTEILHO COKPATUTD

Pucynox 1 - Paccmanogxa ¢hiomoeé
I'PII uT'HKT

Figure 1 - Fracturing and CT fleets layout

OIIEPAIIMOHHOE BPEMS HA CKBAXKMHE. Ha ceroguAmmnin
JIEHB Y2KE 3aBEPIIECHBI PA6OTHI HA MATH CKBAXKUHAX 110
JAHHOM TEXHOJIOrUHU € nposeaeHnueM I'PIT TonHaxem
70—100 TOHH Ha TOPT. TEXHOJIOT U 3aKAHYNUBAHUA
MTIPIT «Premium Port + Jackal» no3somnser
ONTUMHU3UPOBATE ITpouecc I'PIT ¢ NCHIO/NIb30BaHMEM
MOJIHOITPOXOAHBIX CIBUKHBIX MY(DT M BKJIIOYAET

B CEOS:

— MHOTrOpPa3oBy1o My 1y I'PIT (MonHONPOXOHA,

C BO3MOXHOCTBIO LIEMEHTHUPOBAHM, IIO3BOJIACT
IIPOBOAUTB ITIOBTOPHBIE OTKPBITHA HEOTPAHUYEHHOE
YHCJIO Pa3);

— 3aKOJIOHHBIE ITAKEPDI, AKTUBHUPYEMBIE 1ABJICHHEM,
HpeIHA3HAYEHBI I U30/IALMU 3AKOJIOHHOI'O
MIPOCTPAaHCTBA MEXAYy MydTamu ['PIT;

— KJIIOY-TOJIKATeb Harrier (MpeaHa3HaveH s
MaHUIyIAnuU My Tamu I'PIT 1 BConb30BaHUA C
I'HKT/HKT),

— JOIOJIHUTENBHO MEXAHUYECKUH ITAKED
(ONLIMOHAJIBHO, IPUMEHAETCS B CJIy4dae
HEBO3MOKHOCTH 3aKPbITh OJJUH 13 IIOPTOB).
PaccunTan Jj11 MHOIOpa3oBOI'O UCIIOJIb30BAHMS,
AKTUBUPYETCA OCEBBIM niepemernennem F'HKT
B JIIO60M MECTE XBOCTOBHUKA, PACCYUTAH HA
muddepennmansHoe gasaeHne 680 atm. (10 000 psi).

OnucaHwue TexHonorun MIPI
¢ 'HKT B ckBaXknHe
B coBpeMeHHbIX peannax Poccuuy U 110 BceMy MUPY
BCE OOJIBIIYIO OIMYIIPHOCTb HAOUPAIOT PAOOTHI
C UCTIOJIb30BAHHUEM KOMIIOHOBOK XBOCTOBUKA C
yrpasasgeMbIMu My Tamu I'PIT.
OTKPBIBAEMBIE/3AKPBIBAEMBIC IIOPTHL, KOMIIOHOBKU
C IIOJTHONIPOXOAHBIM CEYEHUEM (ITPUMED JE€TAIBHOI'O
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First successful heavy-tonnage multistage
fracturing (MSF) with Coiled Tubing (CT) inside
the well was performed in June 2018 in Russia in
the Kondinskoe field. All the wells were equipped
with reclosable CT fracturing sleeves and
stimulated using the integrated completion service
in which fracturing operations are combined with
CT operations and are run with CT inside the
well. This reduces operation time for MSF jobs.
Five MSF wells have been successfully stimulated,
with 70—100 tons of proppant per fracturing port.
The reclosable fracturing sleeves and multistage
packer technologies used in the Premium Ports +

Pucynok 2 — Mnozopa3oseasnmygpma I'PIT
Figure 2 — Reclosable CT fracturing sleeve

Jackal service enable us to optimize the fracturing

process. The system comprises:

— Recolorable CT fracturing sleeves can be
switched to various positions (The full-bore
valve can be used in cemented wells and enables
repeated opening and closing of ports);

— Open hole hydralic packers isolate zones in
uncemented completions;



OITHCAHUS MOKET OBITh HAMEH B CTAThe KOJIomb!
U KOJuIeT [1]), yipasisieMble C TOMOIIBIO THOKOM
HACOCHO-KOMIpeCcCOpHOI Tpyosl (I'HKT), mossonsior
IPOBOAUTH CeIEKTUBHBIE ' PIT KaK Ha HOBBIX
CKBA’KMHAX, TAK U HA CKBAXKUHAX I10CJIE HEKOTOPOI'O
IEPUOAA SKCIUIYATALIMH, OCBOUTD 1 BBIBECTU HA
IPUTOK KAXKABIN IPOAYKTUBHBIN UHTEPBAJI 1O
OTJEIBHOCTHU ¥ COBMECTHO (ONUCAHO Yy Bypayna u
KoJuier [2]).

g nposenenus [PIT npuMeHAETCS CIIEIUaIbHBIN
KJIIOY JJ151 OTKPBITH S /3aKPBITHA TOPTOB I'PIT. PaboTa
c noptamu I'PIT npoBoanTca npu oMoy 'HKT, mpu
atoM nnogbeM 'HKT nepen kax ot onepanyeti IPIT He
TpebyeTrcs. ['PIT mpOBOAUTCSA IO MAJIOMY 3aTPyOHOMY
npoctpaHcTBy THKT — HKT. lononHUTEIBHBIM
IPEUMYIIECTBOM JAHHOU TEXHOJIOTUHU ABJIACTCSA
BO3MOXXHOCTB JOOABIATH cTaguu I'PIT K yrxe

Pucynox 3 - Knou-moaxamens
Figure 3 — Shifting tool

Pucynox 4 — Mexanuuecxuii naxep
(onuuonansno)

Figure 4 — Multistage packer (optional)

YCTAHOBJIEHHOM CUCTEME MPH MOMOIIU NTPOBEIEHUSA
TUIPONECKOCTPYUHON NepPOPAIUH.

Texnonorus sakanunsanusa MI'PIT c THKT B
CKBAKHHE ITO3BOJIAET MIPOBOAUTD CENIEKTUBHBIE,
noBTOpHbBIE I'PIT KAK Ha HOBBIX CKBA’KMHAX, TAK U HA
CKBAXKUHAX, HAXOAIINXCA B KCIUTYaTAIIUH, 4 TAKXE
PH HEOOXOAUMOCTH BEIOOPOYHO 3aKPBIBATH [IOPTHI
I'PIT 11p1 BOZO- M ra30MIPOABICHUAX WK PA3IMYHOIO
poaa uccnenoBaHuAX. TEXHOIOrHUs IIPEAYCMATPUBAET
COKpPAIllEHUE BPEMEHU HA BBOJI CKBA’KHMHBI B
KCIUIYATALUIO, UCKIIIOYAET HEOOXOAUMOCTD
pa3bypHUBaHUA CEAEI/IIAPOB, TO3BOJAET IIPOBOAUTD
MIPOMBIBKY CKBA>KHHBI 6€3 IONOMHUTENBHBIX CITO
I'HKT, Torna Kak paBHOIPOXOJHON BHYTPEHHUNA
JUAMETP KOMIIOHOBKH UCKJIIOYAET OIPAHUYEHUA
10 JAJIBHEMIIINM BHYTPUCKBAKUHHBIM PA00OTAM.
Cy1ecTByeT BO3MOKHOCTB TPOBOAUTE MI'PIT Ha
CKBAKMHAX C YIIPABJIAEMBIMU ITIOPTAMH B JIIOOOHA
NOCNAEAOBATENBHOCTHU (1-2-3..10 6o 1-3-2..10).
OTCYTCTBYIOT KAKHE-TUOO OTPAHNUYIEHHUA 11O
KonudecTBy craaui I'PIT B ckpakuHe. TexHomorus
MO3BOJISIET O6eCEYNTh IP(PEKTUBHOE U3BJICYEHHE
34I14COB YIVIEBOJOPOAOB 34 CYET MHOI'OKPATHOT'O
YBEJIMYEHM TIOMIAAN KOHTAKTA TPEINH, KOHTPOJIA
30HBI MHULIMAIIUHN TPEIUHDL, €€ PA3MEPA U
MIPOBOJUMOCTU. }

— ACT shifting tool (CT / tubing conveyed);

— Multistage Mechanical Packer Jackal (optional,
could be used in case of inability to close one of
ports). Resettable packer, could be activated in
any part of liner with axial CT movements,

680 atm (10 000 psi) rated.

Premium Ports + Jackal Description

Premium Ports + Jackal service relies on shifting
fracturing ports with full-bore section (the
detailed description could be found in the paper of
Koloda and colleagues [1]), with CT manipulation
to perform selective fracturing not only in new
wells but in wells after any operational period.
The service also can be used in workovers not
only with individual fracturing ports but with all
the ports in the well concurrently (description
could be found in the paper of Burdin and
colleagues [2]).

The service uses reusable fracturing ports. To
perform the fracturing process, a special tool
is used to shift the ports open or closed. All the
shifting operations are handled with CT; there
is no need to pull the CT out of the well before
each fracturing operation. The fracturing fluid
is pumped down the annulus of the frac string
and CT. Another benefit of the technology is the
possibility to add extra fracturing operations
to the initially agreed program by making extra
abrasive perforations with CT, if needed.

Such technology gives an opportunity to
perform selective stimulations either at new
wells or at wells in production while enabling
the operator to close ports if gas or water
breakthrough occurs or if well intervention or
logging are required. The technology reduces

Knanaw
Premium Porl

{onuMoHansHo)

Pucynox 5 — llopm u knrou na THKT
Figure 5 — Frac sleeve and shifting tool BHA

operational time by eliminating seat and ball
milling and thereby enabling CT well cleanout
without additional runs, while full bore
completion doesn’t restrict any subsequent

well intervention or limit the number of stages.
Treatments can also be performed in any sequence
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Ha Ka>x/I0¥ CKBa>KHUHE ObLI IPOBE/IEH CIEAYIOMINH

KOMILJIEKC MEPOIIPUATHI:

¢ [I1a6I0HUPOBAHUE CKBAYKUHBI C 3100MHBIM
JBUTATEJIEM U (ppe30oU AuaMETPOM 95 MM. JJlaHHAs
onepays NO3BOJIUT UCKIIOYUTD ITOC/IC YOI I
HENPOXO/] C KIIIOYOM JUAMETPOM 95 MM U B
CJIy4ae HAJIM4IUs 32001MHOI'O MyCcOpa IPpOpadboTaTh
UHTEPBAJIBI ITIOCAIOK J1A ITOCIEAYIOLIETH
HOPMAJIM3ALMHU CO LIJIAMOYJIOBUTEJIEM.

* Hopmanusanus co MUIaMOYJIOBUTETIEM SIBIISETCS
KPUTUYHON Y BAXKHOM YACTHIO ITOATOTOBKU
CKBAXXKUHBI K IIPOBEJIEHUIO OIIEPALTUT IO
OTKPBITUIO/3aKPBITUIO NOPTOB I'PIT kak c THKT
B CKBAKMHE, TAK U B CJIy4ae NMOAbEMA ITOCIIE
OTKPBITHA. CXOAS U3 CIIOKUBIIETOCS OIBITA HA
BBITTOJIHEHHBIX CKBAKMHAX, HAJIMYUE 3A60HOIO
MYCOpa ABJIAETCA CTAHAAPTHOM IIPAKTUKOM KaK
JUISI HOBBIX CKBAKHMH, TAK U JI/I1 CKBA’KHH ITOCJIE
3KCIUTyaTanuu. Hopmannzaiusa CTBOIA CKBASKHMHBI

CO NJTAMOYJIOBUTCJICM ITIO3BOJISACT N3BJICYDb prHHbeI

MYCOP, KOTOPBIH B ITIOCJIEAYIOIIEM MOXKET IIPUBECTU
K OCJIO’KHEHHUAM BO BPEMSA PAOOTHI C KJIIOYOM.
OCHOBHO! INPUYUHOM JAHHBIX OCJIOKHEHNH
ABJIAETCA MAJIEHBKUU 3230D 4 MM MEX/y KJTIOUOM
95 MM M BHYTPEHHUM JHUAMETPOM XBOCTOBHUKA

99 MM, YTO IPUBOJAUT K OCJIO;KHEHHUSIM IIPU paboTe
10 OTKPBITHIO/3AKPBITHIO IIOPTOB.

* IIposegenune MI'PIT c T'HKT B ckBaxkuHe. Kak
OTMEYAJIOCh PAHEE, OTKPBITUE/3AKPBITUE IIOPTOB
s nocseayouero I'PIT npoucxoauT 6€3 nogbeMa
I'HKT Ha TIOBEPXHOCTb.

* TIpOMBIBKA CKBA’KMHBI ITOCJIE IPOBEAECHUA KAXKIOI'O
I'PIT 1 niepeJi OTKPBLITHEM IIOPTOB.

* OTKpbITHE BCeX TOPTOB I'PIL

* OCBOEHME CKBAKUHBI 4230TOM.

KomnnekcHbI noaxoa K NpoBeAeHuto
MrIPIMN 6e3 noabema FTMHKT

Texnomnorus «Premium Port + Jackal»
HO/IPA3YMEBAET YCTAHOBKY CBUKHBIX MY(PT
PaBHOIPOXOTHOI'O IMAMETPA B KOJOHHE 114
unu 140 MM U MOXKET OBITh UCIIOJIb30BAHA KAK B
IIEMEHTHUPOBAHHOM CTBOJIC, TAK U C PA3rPAaHUYECHUEM
CTa iU 3AKOJIOHHBIMHU MTaKepaMu. My TbI
aktuBupyloTca Ha 'HKT ¢ nocieayomen 3aKadKoi
I'PIT no manomy 3atpyoy HKT — I'HKT, mammaue
CHEUANBHOI yCThEBOU apMaTypsl Fracguard
TO3BOJISIET IPOU3BOAUTH COBMECTHBIN MOHTAXK
ob6opynoBanug 'HKT u I'PIT.

IIposenenue MI'PIT c THKT B CKBa>KMHE ObLIO
BO3MO’KHO IIPU IPUMEHEHNH CIIEITUATIBHOT'O
060PYAOBAHUS, 4 UMEHHO:
¢ ucnonbzopanue 'HKT nuamerpom 50,8 MM

06YCIIOBIIEHO HEOHOXOINMOCTBIO OOECIIEYUTD

noxoxzaenue 'HKT 1o HeOOXOAMMBIX ITTyOUH B

TOPHU30HTAJIBHBIX YYACTKAX CKBAKUHBI 10 2000 M,

IIPOBOJUTL IIPOMBIBKY CKBA>KHH C 9(P(PEKTUBHBIMHA

pacxopamu. IIppuMeHeHnE OOJIBIIETO TUIIOPA3MEPA

TPyO BJIEYET 32 COOOU UCTIONB30BAHUE HOsIee

MOIIHOI'O CHJIOBOI'O OO60PY/IOBAHUS, 4 UMEHHO:

— JUIs1 pabOTEI C HOBBIM TUINIOpazMepoM 'HKT

50,8 MM MCIIOJIb30BAHA UHXXEKTOPHA I'OJIOBKA
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Pucynox 6 - Ilpumep Kkoncmpykuuu
cKeadcunst npu npoeedenuu MI'PII no
mexnonozuu «Premium Port + Jackal»
Figure 6 — Example of well schematic while
performing «Premium Port + Jackal»
operation

(1-2-3..10, or 3—1-2 sequence if needed). The
service also enables maximized wellbore coverage
and reservoir contact to increase production
and recovery by achieving maximum control of
fracture placement, sizing, and conductivity.

Each horizontal well in the Kondinskoe field was

Pucynox 7 - Cpaenenue pacnpeoenenusi
mpewun 6 20PU3OHMANLHOM CINEO0.Ne, CleBa
cmanoapmuan mexuonozua MI'PII, cnpasa
mexnonozus «Premium Port + Jackal»
Figure 7 — Comparison of fractures
distribution along borizontal well, right
«Premium Port +Jackal», left standard MSF
technology

treated as follows:

» Well drifting with motor and milling tool with a
diameter not less than 95 mm to ensure smooth
work with each of the subsequent BHAs.

* Bottomhole cleaning with sludge extractor is a
critical process in well preparation for shifting
fracturing ports. Based on experience, we
determined that bottom-hole sludge (Figure 8)
is always presented in the well both at new and



Pucynok 8 — Pe3yasmamst HOpmaIu3auu
CO WNAMOYTI06UMENEM

Figure 8 — Bottombole sludge, removed from
the well with a sludge extractor

IOBBIIIEHHBIX MOIITHOCTEH, 60JIE€ BMECTUTEIBHBIE
6apabaHbl, 4 TAKXKE CHUJIOBBIE ATPETATHI 151
obecriedeHn st HEOOXOAMMBIX MOIITHOCTEN B
IIPOLIECCE TPOU3BOJICTBA PAOOT.

* KpectoBuHa c npotekTopom asst THKT.

B cOCTaB IPOTHUBOBLIOPOCOBOIO O60OPYAOBAHUS,
CMOHTUPOBAHHOTO HA YCThE CKBAXKUHBL, O0S13aTEITBHO
BXOJUT CHEUATIBHAS KDECTOBUHA C IPOTEKTOPOM
Jutst THKT. TIpOTEKTOP SIBJISIETCSI HEOOXOAMMBIM JIJIsI
ob6ecneuenus 3amuTel THKT oT 3po3um nponmnanTom
npu nposeaeHnu I'PIT.

e TuapaBINdYeCcKUI OCHULIATOP 73 MM

HO3BOJISIET JOCTUTaTh 326051 ¢ THKT 1 goBOAUTH

JIONIOJTHUTENBHYIO HATPY3KY Ha IOPT /I

OTKpPbITUA/3aKpbITUA ITIOpTA 'PIT, 2 TaKKe

CO3/JaBATh OCEBBIE U PA/INAJIbHBIE HATPY3KH HA

IIOPT, YTO TAKKE [IOMOT'AET IIPHU €TI0 OTKPBITUH/

3aKPBITHH.

WHCTPYMEHT SIBJISIETCS ONIJUOHATIBHBIM U MOXET
OBITH BKJIIOUEH B cocTaB KHK B 3aBUCMMOCTH OT
IJIYOUHBI CKBAKUHBI U KO3(M(MUIIMEHTA TPEHUS.
AKTHBALIMA UHCTPYMEHTA IIPOUCXOUT IYTEM
3aKadky KUAKOCTU yepe3 'HKT. [Ipu akTuBanuu
OCLIMJUIATOPA CO3JAI0TCA BUOPAIIUH, 32 CHET YETO
MPOUCXOAUT CO3AAHUE TONOTHUTENBHOIM HATPY3KHU
Ha 3a60€.

H30oma1us 1oCaeJOBATECAbHbBIX CTAUH MOXET
OCYIIECTBAATHCA ITYTEM 3AKPBITHA NIPEABIAYIIEN
My ThI I'PIT. TAKMM O6Pa30M, UCIIOJIB30BAHUE
MHOT'OPA30BOI'O MEXAHUYECKOI'O ITakepa Jackal
BO3MOKHO B KAYECTBE JJOTIOJTHUTEIBHOTO
MHCTPYMEHTA B CJIY44€ HEBO3MOXHOCTH
nzonAanuu craauu ['PI1 myTeM 3aKpeITUA MY(PTHIL.
OTIMYUTENBHOM OCOOEHHOCTBIO TEXHOJIOIUH
ABJIAETCS €€ MOJYJIBHOCTb U BO3MOKHOCTD
OTKPBITUS U 3aKpbITHA My ThI I'PIT OfHUM U TEM

JKE€ MTHCTPYMEHTOM-KJIIOYOM B KOMIIOHOBKE 'HKT }

workover wells, as explained by Burdin and
colleagues [2]. Large pieces of sludge could lead
to complications during jobs inside the well
because of the small (4-mm) clearance between
the shifting key and liner ID.

* MSF with CT inside the well. Frac ports are
shifted in any sequence without pulling CT out
of the well.

* Cleanout after all fracturing operations but
before reopening all the fracturing ports.

* Open all fracturing ports.

 Nitrogen lifting operations.

Integrated Approach Premium

Ports + Jackal with CT in the Well
Technology Premium Port + Jackal uses 4.5- or

5.5-in fullbore liners and can be used in cemented

or uncemented wells. Sleeves are activated with

CT after stimulation through the CT/frac string

annulus. In addition, a FracGUARD" isolation head

allows simultaneous rig-up of coiled tubing and
fracturing equipment.

The possibility of execute MSF with CT inside
the well is possible only with special equipment:
» CT with pipe diameter of 50.8 mm (2 in.) to

ensure strength to reach total depth in the

horizontal section up to 2000 m and deliver the
rates necessary for postjob cleanouts. The large
tubing diameter also necessitated an injector
head with increased power, and extra power
units.

* Special FracGUARD*with protector for CT.

(Figure 9). This FracGUARD" needs to protect
the CT from erosion with proppant during
fracturing operations.

¢ 73-mm oscillator to help the CT reach target

depths and deliver extra loads to shift frac ports.
The tool is optional and is be used when needed,

depending on the well’s depth and friction

Pucynox 9 — Cneyuanvnan ycmoveeasn
apmamypa FracGUARD*

Figure 9 — Specially designed FracGUARD*
isolation bead
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TEXHOJIOI'MU

v HKT. Takum 06pa3oM, OTKPBITHE MOXKET
IIPOBOAUTBLCA IPAKTUYECKU HEOI'DAHUYEHHOE
KOJIMYECTBO pa3 u 6e3 nogbema THKT.

OCHOBHBIE IPEUMYIIECTBA TEXHOJIOI' MU IIPU
YCJIOBUU IIPEJOCTABICHUA KOMIUIEKCHOI'O CEPBUCA
1o ycanyram 3akangusanus, 'HKT u IT'PIT komnanun
IImoMbepxe»:
¢ OOLIMPHBIN MUPOBOY OMNBIT O TPOBeAeHNIO MI'PTT

10 JAHHOM TEXHOJIOTHUH U YCIIENTHBIN OITBIT B PO;

* TEXHOJIOTMYECKHU IIPAKTUYECKU HEOI DAHUYEHHOE
KOJIN4YeCTBO cTaaui ['PIT;

* BO3MOKHOCTB JIETAJIBHOI'O BBIOOPA TOYEK

nHUuranuu TpewmuH PIT B ciryyae yCTaHOBKU B

LEMEHTUPOBAHHOM XBOCTOBUKE;

HaJIMYHE PABHOIIPOXOAHOI'O XBOCTOBUKA, B CJIy4dde

3aKAHYMUBAHUSA CO CABUXKHBIMU My Tamu ['PIT —

OTCYTCTBHE HEOOXOAMMOCTHU Pa30ypHUBaAHUS CeJiei1/

po6ok I'PTT;

* BO3MOKHOCTD IIPOBEJEHUSA CEJIEKTUBHOI'O

noBTopHOro I'PIT B paHee HE CTUMYIHMPOBAHHBIX

30HAX;

HaJIMYHE YCTheBOro 06opyaosanusd FracGUARD?,

O3BOJIAIONIETO Mpou3BoAuTh I'PIT 6€3 nogbema

T'HKT 13 CKBa>XKUHBHI,

¢ BO3MOKHOCTbD 3AIHUCH 3200 HBIX JABJICHUH HA
ABTOHOMHBII IPUO6OP Npu nposeaeHnu I'PIT;

* yrnyOJaeHHas OLIEHKA PUCKOB ¥ KOMILJIEKCHBIA
MIOJXOZ K IMOATOTOBKE COBMECTHOI'O IIJIAHA PA60T
(Bakanuusanue + 'HKT + I'PII), kKak pe3ynprar —
MHHHUMHU3ALMNA PUCKOB IIPU IIPOBEAEHUU PAOOT;

* COBMECTHMOCTBb OOOPYIOBAHUSA (HAIIPHUMED,
COBMECTHUMOCTD TUITOPA3MEPOB 3200MUHOIO U
YCTBEBOI'O OOOPYIOBAHMSA IO BCEM TPEM CEPBUCAM,;
BBIBOZ, HCOOXOAMMBIX ITapaMeTpoB ¢ THKT B I'PITu
OOpATHO U 1IP.);

* BO3MOYKHOCTB OBICTPOI'O COITTACOBAHUA U3MEHEHNUH
B IPOLIECCE PAOOT MEXY BCEMU TPEMS CEPBUCAMU
(pe3y/IbTaT: YMEHBIIEHHE OOIIETO BPEMEHU
BBIIIOJIHEHUS paboT);

* ONTUMMU3ALMA UCTIOIB3YEMOT'O BCIIOMOT' ATEILHOI'O
060pYyIOBAHUS HA KYCTOBOM 1utomaike (AKH, 1P,
1TV, A, AOTIM 1 r1p.).

OnbIT npuMeHeHnqa TeXxHoJsormm
«Premium Port + Jackal» Ha
KoHAnHCcKOM MecCTopOoXAeHUn

B nepuoj ¢ ntond 1o ceHTs16ps 2018 roga Op11u
POBE/ICHBI IIEPBbIE MHOTOTOHHAKHBIE MI'PIT c THKT
B CKBKMHAX HA KOHMHCKOM MECTOPOXKAEHUH, C
TOHHAXEM ITponnanTa 70 100 TOHH Ha OAWH HOPT.
Bce paboTtel Ha KOHIMHCKOM MECTOPOXKACHUHU
HPOBOJIMJIMCH HA TEPPUTCHHBIX KOJIJIEKTOPAX
rpymIsl AC.

Tak, cpeTHUN paCXO/l 3aKaYKHU IIPHU IPOBEJICHUU
I'PIT cocTaBun 3,5—-2,8 M?/MHUH, MAKCUMAJIbHAS
KOHIECHTPAITUS IPOINMNAHTA COCTABIIsIa 900 Kr/M?,
HCIIONIBb30BAJICS ponmaHT ppakiuu 20/40 u 16/20
Ha BCEX MTOPTax. Ha KaK/IbIH HOPT B CPETHEM OBLIIO
3aKa4aHo 230—-250 M? )KMJKOCTH IIPU IPOBEACHUN
ocHoBHOTrO I'PI1. Cpegnee gasnenue 3akauku ['PIT
coctaBuiio 400 atm., uTo Ha 80—100 aTM. BHIIIIE,
4eM IIpy npoBeaeHuu I'PI1 Ha CKBaKUHAX, I7e
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coefficient. The oscillator creates vibration and
additional loads that help CT move in the well.
Resettable mechanical packer to be used as
an additional tool if a sleeve is unable to close.
A distinctive feature of the technology is its
modularity and the ability to open and close the
sleeve with the same shifting tool on CT or tubing.
Thus, the opening/closing cycles could be carried
out unlimited number of times without additional
CT runs.
The main advantages of integrating the
completion, coiled tubing and fracturing
services are:
* extensive international experience of MSF with
this technology and successful experience in the
Russian Federation,;
technically unlimited number of frac stages;
ability to select precise fracture initiation points
with a cemented liner;
Full-bore construction, which eliminates drilling
seats and balls;
The possibility of selective refracturing;
Ability to perform fracturing while CT is in the
well,
Ability to record bottomhole pressure with
memory gauges during hydraulic fracturing;
In-depth risk assessment and integrated
approach, minimizing risks;
Hardware compatibility (for example
dimensions of downhole and wellhead
equipment, job parameters, and acquisition
systems);
Ability to manage change rapidly and safely,
operational time;
* Reduced operational footprint.

Experience of «Premium Port + Jackal»
Technology appliction at
Kondinskoe Field

First heavy-tonnage MSF with CT inside the
well were from June to September 2018 in the
Kondinskoe field, with tons of 100 tons proppant
per fracturing port. All the fracturing treatments
were performed in the terrigenous AS group
reservoirs in the Kondinskoe field.

An average slurry rate was 3.5—2.8 m?/min,
with maximum proppant concentration of
900 kg/m? of 20/40 and 16/20 mesh proppant at
all ports. On average, 230—-250 m? of liquid was
pumped during the main job at every port. The
average treating pressure was 400 atm, which is
80 to 100 atm more than we typically observe
when pumping without CT in the well. Maximum
treating pressure was 550 atm, a limitation related
to having CT in the well during the fracturing
operations.

An additional advantage of technology MSF
with CT inside the well is the ability to monitor
pressure inside CT while performing fracturing.
The average pressure inside the CT was
180—-200 atm. Pressure inside the CT is
characteristic of bottomhole pressure (BHP),
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HUCTIOTB30BAJIACH <IIIAPOBAs» TEXHOJIOTHS OTKPBITHS E T e O
HOPTOB. MAaKCUMAaJIbHOE PA6OUCE IABJICHUE BO e rp oA PropCms s EA =
Bpems nnposegenus 'PIT cocrasiisaio 550 aTm., 9TO 53 :: FEAR TS naeTa_Jafhof | PYapanciBi) ord  Agrmdl. w O
06ycnoBneHO HaxoxaeHneM T'HKT B CKBaskHHE, TPU ii o I ZE Z
nposeaeHun ['PTL ,5 : A : ! 5
JOnOIHUTEIbHBIM IIPEUMYIIECTBOM TEXHOJIOTUU g E P I! ‘-._\ — = = ig 25
nposeaeHusa MI'PIT ¢ THKT B CKBaKMHE ABJIACTCS it 2 W AN At L. g I
BO3MOKHOCTh MOHMUTOPHHI'A AaBneHus B THKT -f- oy ! - ,..r;_,.f.'"f L § :
npu niposeziennu I'PIT (cpejiHee MOBEPXHOCTHOE ;E o B e B . i w oy e g O Eg
nasnenue B THKT B HaIIeM CTy4Yae COCTABIISIIO ¢ B - j"’r = = i
180-200 arm.), mpu aToM aasnenue B THKT aBiseTcsa s 4 ’ el | I l |
OTHOCHTEJIbHBIM ITOKA3aTeJIEM 3a00MHOTO JIJABJICHUS, o l I | |
TAK KaK Ipu rposeaeHnu I'PIT mpoucxoanT FERLARIN, T, N N ';__:'_‘ S S PRI
3aKagka B THKT »XKHUAKOCTH C HEM3MEHHBIMU bl )
XAPAKTEPUCTUKAMH, C OIMHAKOBOM CKOPOCTBIO Pucynox 10 - IIpoeedenue 70-moHnaiIcCHO20
rmpokavky yepe3 THKT. ITpu JaHHBIX YCIOBUAX I'PIT na Konounckomm/p, c'rHKT 6
n3meHenwue aasneHus B THKT cBuieTenbCTByeT 00 CKreajicune
M3MEHEHNHN 3260THOT'O JABJICHHS B CKBAJKHHE, 4TO B Figure 10 — 70-t fracturing job at
CBOIO OUY€PEe/Ib IOMOr'deT CBOCBPEMEHHO PEArupOBaTh Kondinskoe field with CT inside the well
doram I'PITu THKT 1 npeaynpexacHus
OCNOXXHEHUI B mporecce I'PIT. because during fracturing we pump linear gel into
the CT with constant rate and fluid properties.
BbiBOAbI This enables rapid response to bottomhole
Ha KOHAMHCKOM MECTOPOK/ICHUH ObLIA YCIIEITHO pressure in order to prevent possible problems
BHEJIPEHA HOBAsI CUCTEMA 3aKaH4uBanusa MI'PI1 during fracturing.
Premium Ports + Jackal Ha TH MHOTOCTA/TUHHBIX
CKBAKMHAX. BbIIO UCIIOIB30BAHO OT 8 10 10 mOpTOB Summary
I'PIT HAa Ka>KA0M CKBAXKUHE, YTO COOTBETCTBYET Premium Ports + Jackal with CT inside the
46 yCIIenHO TPOBEACHHBIM orntepariusim ['PIT Ha well has successfully implemented at 5 wells in
OPOTSKEHHUU BCEX PAOOT. BO Bpems TaHHBIX paboT the Kondinskoe field, KhMAO. Each well was
BCETO ObLIO 3aKAYaHO 3434 T IPOMIAHTA. equipped with 8 to 10 fracturing ports for a total
— YuCII0 CTaUI/IOPTOB 6€3 CMEHBI UHCTPYMEHTA — of 46 successful fracturing operations during
10 mT. the period of work, with a total of 3434 tons of
— Macca nnpornanTa 6€3 CMEHbI HHCTPYMEHTA — proppant pumped.
840 ToHH. — Number of stages / ports per BHA: 10.
— Koin-Bo CToIl OTMBITO 6€3 JOIOJIHUTEIBHOI'O — Proppant pumped per BHA: 840 t.
CIIO — 1 cTagus/nopr. — Number of screanout cleaned out without an
— MaKCUMaJIbHOE KOJIMYECTBO MHOI'OTOHHAKHBIX additional CT run: 1
I'PI1 B cyTKHM Ha TeppuTOopyuu PO — 3 cTaaun. — Maximum frac stages per 24 hours: 3
CHSATBI BCE ONACEHM S I10 HECOBMECTUMOCTH JTAHHOH All concerns about the incompatibility of this
TEXHOJIOTUM C MHOI'OTOHHAKHBbIMHU ['PTL. technology with multi-tonnage fracturing
Ilo pesynbraTaM padoT CAEIANN BBIBOJ, YTO To summarize, the technology described
CYIIECTBYET OOJBIION NOTEHIINAJ /1J151 IPUMEHEHU S at the paper has a large potential for future
JIAHHOT'O TUIIA OIIEPAIIMI B OyIM>KAUIIEM OyIyIIIEM KaK implementation in Russia and abroad in the
B Poccum, Tak u 32 pybexom. © nearest future. ©
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[TpoBeaeHEe cenekTrBHbIX 00PabOTOK
(TPM1/KTPM/ON3/PUP/CKO)
C MPUMEHEHMEM OBYXMAKEPHbIX
HadyBHbIX MHOrOPa30BbIX KOMMOHOBOK

3a mocnegHue 5 IeT B POCCUUCKOU HE(PTETA30BOH
OTPAC/IH CJIOXKUIIACh TEHJIEHIIUS K YBEJTUYECHUIO
TOPHU30HTAJIBHOI'O OYPEHUS C MHOI'OCTAAUMHBIMU
T'PIT, 1 mo cocTossHMIO HA 2018 roji BO MHOTHUX
HEPTEra30/100bIBAIOMUX KOMITAHUAX
IOAHHBIM CeTMEHT cocTaBasgeT 40% OoT O6IIEeTO
3KCIUIYATAIJMOHHOrO 6ypeHus. K coxxaleHHuIO,
OCHOBHOM BH/JI 3aKAHYUBAHUS JAHHBIX
TOPU30OHTAIBHBIX CKBAXKUH (AKTUBALUA MyPT
MCTPII c6pOCOM 11apa) HE IPESYCMATPUBAET
nposejeHue noBTOpHOro I'PIT, 1, yanuTbiBas
HEOOXOAUMOCTB IPOBEAEHUS TIOBTOPHBIX
WHTEHCU(PUKALIUY, CJIOKHUIIACH OCTPasd IpobiaeMa
noA60pa TEXHOJIOTUH JJIS IPOBEACHHUS IOBTOPHBIX
00pabOTOK.

Ha peinke P® cymecTByeT Ba OCHOBHBIX
METOAA IPOBEAECHUS CEJIEKTUBHBIX OOPAOOTOK:
NPUMEHEHNE XUMHUYECKUX OTKIOHUTENIEN U
CEJIEKTUBHBIE NAKEPHL. Y KAXKAO0I'0 BU/IA CYIIECTBYIOT
CBOM IPEUMYIIECTBA U HEAOCTATKU.

Hauwunast ¢ 2016 roma OO0 Ilakep CepBuc»
HA44JI0 IPUMEHATD TEXHOJIOTHIO RITTS (resettable
inflate treating test system) — MHOI'OPa30BYIO
HAa/IYBHYIO CUCTEMY JIJIs1 IPOBEJECHUS CEJIEKTUBHBIX
06pPabOTOK. B JaHHOM CTAThE NPUBEJEH IPUMEP
OJTHOW M3 MEPBBIX PAOOT, I'/i€ ObLJIA YCIIEITHO
pOBeJIcHA paboTa C IPOBEAECHUEM 4-CTAJUNHON
CENIEKTUBHON KUCJIOTHOU O6PabOTKH B OTKPBITOM
CcTBOJIE B KpaCHOAPCKOM Kpae.

OCHOBHBIE IPEUMYIIECTBA JJAHHOM TEXHOJIOI'UH
O CPABHEHUIO C AHAJIOTAMU:

1. MHOXECTBEHHBIE IOCAJKHU ITAKEPOB (O 24)
U, COOTBETCTBEHHO, 00pabdoTKu 32 1 CI1O
UHCTPYMEHTA.

2. Manpi rabapuT NAKEPOB B TPAHCIIOPTHOM
MOJOXEHUU U KOAMPUIUEHT PACITUPEHHU 10 3.

3. BoaMmoxHOCTB cniycKa Kak Ha HKT, Tak u ¢ THKT.

4. Cucrema MOXET IPUMEHATBCA KAK OJTHUM
MAKEPOM, TAK U C 2-TIAKEPHOH KOMIIOHOBKOM.

5. BO3MOXXHO IIPUMEHEHHE B OTKPBITOM CTBOJIE,
00CaTHOM KOJIOHHE, BEPTUKAJIbHOM, HAKJIOHHO-

HAIIPABJIEHHON UJIU F'OPU3OHTAIbHON CKBAKHHE.

6. OnepupoBaHHE CUCTEMOL TPOUCKOIUT 6e3
BPAICHUS TPAHCIIOPTHON KOJIOHHBI.
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1 — CrTyCKOBOM MHCTPYMEHT; 2 — BEPXHUM MAKEP;
3 — aTpy6OK € 1EPPOPHUPOBAHHBIMU ITIOPTAMHU;
5 — HKT g5 pa3o6imeHust; 6 — HUKHUH TTAKeP.

Pucynox 1 — Ocnognuwle 31emenmast
KOMNOHOBKU

1. CrryCcK ¥ yCTaHOBKA
ITAKEPHOM CUCTEMBI
B IIEPBBLIN UHTEPBAJI
CTUMYJIAITAN

2. Copoc mapa/
IPOOKU U CO3/JaHNE
JIaBJICHUS B KaMeEpPE
JUIST AKTHUBALTUN
IIAKEPOB

3. I[IposeneHue padoTr
1o OI13/KTPIT/TPIT
3aKAYKOM
B MEKITAKEPHBIN
UHTEPBA

4. HarspxkeHue
UHCTPYMEHTA
IS OTKPBITHS
KaMepPBbI ¥ C/TyBAHUS
ITAKEPOB U IIEPEXO/IA
B CJICAYIOI NI
UHTEPBAJ

Pucynox 2 - ITocaedoéamensHocms padbom

7. RITTS-makepnl OCHAIIEHBI BBICOKONIPOYHBIMHA
HAayBHBIMH 3JIEMEHTAMH C APMUPOBAHHBIM
Kabenem.



¢ OTKpPBITBIN PexOoMeHJaIluH K JaJIbHEHIIEMY

(HEO6CAKECHHBIIN) IPUMEHEHH IO
CTBOI — 155,6 MM; 1. TIpuMeHEeHHE HAlyBHBIX MHOTOPA30BbIX
 JIinHA CTBOMA — [MAKEPHBIX CUCTEM 3aPEKOMEH/JOBAJIO CE6sI
1100 m; KaK OJIHO U3 TIEPCIICKTUBHBIX PEIICHUH T10
+ KapGOHATHBII1 CEJIEKTUBHOM CTUMYJIS MU TOPU3OHTATBHBIX
TPEIUHOBATHII CKBAJKHH,
KOJIIEKTOD; 2. JTaHHBIE C 3360HUHBIX MAHOMETPOB MOATBEPAUIHN
« BrIGpaHO FEPMETUYHOCTD TAKEPOB U COOTBETCTBUE
4 uHTEpBAIA HEOOXOIUMOTIO TIEPEITA/[A JIABICHUS MEKY
O6PabOTKH TIO }00 M MaKepaMU, O6ECIIEYUBAIONIETO CEIEKTUBHOCTD
(MEXITaKEPHBIH 06PABOTOK.
NHTEPBAN);
. BOBMOXXHOCTb UBMEHEHU I MEXKITAKEPHOT'O
¢ Tlo 20 »* (129% HCI) Ha unTepsana (0t 10 1o 150 M) as BBIGOPa

KA IBI HHTCPBAL. ONTHMAJIBHOI'O MHTEPBAJIA OOPAOOTKH.

4. BO3MOXHOCTB ITPOBENEHUA MHOKECTBEHHBIX
06paboTok 32 ognHy CIIO.

5. BO3MOXHOCTB CIIyCKa Kak ¢ npuMmenenueMm HKT,
Tak u ¢ THKT.

6. BO3MOKHO IPUMCHECHUE IIPU IIPOBEACHUHU
noBTOPHBIX MCI'PIT B rOpHM30HTAIbHBIX
CKBaKMHAX (OOCAKEHHBIE CTBOJIBL) KAK
KHMCJIOTHBIM, TaK U IponnaHTHbIM I'PIL.

Taxxe OOO dlakep CepBUC> TPUMEHSAET
JPYTUE BUABI 2-ITAKEPHBIX KOMIIOHOBOK,
NPEACTABIEHHBIE HUKHHUM MHOTOPA30BbIM
OCEBBIM TAKEPOM U BEPXHUMH JBOMTHBIMHA
MaHKETHBIMU YIUIOTHUTEIBHBIMU 3JIEMEHTAMU
(Cup). C ipuMEHEHNEM TAHHBIX KOMIIOHOBOK
TAKKE BO3MOXHO ITPOBOAUTH TOBTOPHBIE ['PIT B
TOPHU3OHTAJBHBIX CKBAKUHAX C IIPEJIBAPUTENIBHOM
MOATOTOBKOM CTBOJIA CKBA’KUHBI, 4 UMEHHO:

Pucynox 3 — Ckeaxcuna-kanouoam

Pucynox4 - lloka3anus 3a00tinbLX pa3y6puUBAHUE 110J HOMUHAJIbHbBIHA JUAMETD,
napamempos (manomempuot 0asreHUA paiibupoBaHue, CKperepoBaHue. [10roToBKa
u memnepamypot) CTBOJIA CKBAKUHBI ABJISAETCSA BAXKHBIM MOMEHTOM

IIPU IIPOBE/ICHUU PA6OT C IPUMEHCHUEM
CEJIEKTUBHBIX [TAKEPOB, U YCIICIHOCTD U
3PPEKTUBHOCTD PAOOT CBA3aHA C IPABUIbHBIM

IIpoBeaeHue padoT

Inflatable Packer Element - Differential Pressure Chart oA60POM BHYTPHUCKBAXKUHHOI'O OOOPYJOBAHUA U
mase ot npodPeCCUOHATU3IMOM TEXHUUECKOT'O IIEPCOHAA.
LG e B O e A OO0 «lakep CepBUC», UMESI BO3MOXXHOCTD
NPEAOCTABIEHUA UHTETPUPOBAHHOTO CEPBUCA —
o 3axkaHuuBaHUuE CKkBaXUH/ITposegenue I'PIT/
— Ipumenenue THKT/BHYTPUCKBAXKMHHOE
- 060PYAOBAHUE U UMES OIIBIT, IPE/JIATAET CBOUM
i 3aKa34yMKaM MOJHBIN KOMILJIEKC YCIIYT TPU
MIPOBEICHUU TTOBTOPHBIX [PI1. ©
fow
Lo

i

E &8 & 8

Pucynox 5 — Beruuuna nepenaoa oaérenus
6 3asucumocmu om zadoapuma naxepos u
pasmepa KONOHHBL/CMEONA CKEANICUHDBL Pucynox 6 — Cenexmugénsiii naxep
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Tesucor Mexx1yHApOIHOM KOH(EPEHTINN
U BBICTABKH 110 KOJITIOOUHI'Y
1 BHYTPUCKBAKUHHBIM PA00TAM SPE/ICOTA @acrs 2)

SPE/ICOTA Coiled Tubing & Well Intervention
Conference & Exhibition 2018 Abstracts eart2)

KoHhepeHLMs 1 BbICTaBKa MO KONTIOOVHTY 1
BHYTPUCKBaXXMHHbIM paboTam npotuna B Byanensace, wrat Texac,
CLUA, c 27 no 28 mapta 2018 rofa. 310 exxerofiHoe cobbITue

©ObIN0 opraHM3oBaHo OBLLECTBOM MHXKEHEPOB-HEMTAHNKOB
(SPE) n AccoumaLmen crneumanmctoB no KOMTIOOMHIOBbIM
TEXHOMOrMAM 1 BHYTPUCKBaXXUHHbIM paboTam (ICoTA).

CEKLMA 5. O6meH 3HaHMAMM Ha cteHaax |
SHCKTPOHHI)IC CTEH/bI ITIO3BOJIAIOT JIMYHO BI)ICIIYI_[IaTb
KaK/JIOT'O JOKJIAJYHUKA U TOJTIyYUTh JOCTATOYHO MOAPOOHYIO
uHdopManuio. CEKIUs BKIIOYACT PA3HBIC TEMBI JIOKJIA/IOB,
OJHAKO TEMATUKA COOTBETCTBYET JOK/IAAAM JPYI'UX CEKIIUU.

CpaBHEHHE TEXHOJIOTHH OYHUCTKH CTBOJIA CKBAKHHBI:
YIOPABJICHHE C YCThA U IPHMECHCHHUEC KOHTPO/IBHO-
H3MEPHTEIbHOM AIIIAPATYPBI

M. Jlpesen, /1. LIIynoy, P.Mennem, Schiumberger

KOHTPONIBHO-U3MEPUTEIIBHAS ANINAPATYPA U BO3MOXKHOCTD
YIIPABJIECHUSA C YCTbs TO3BOJSIOT HOBBICUTD 3(P(PEKTUBHOCTD
OYMCTKH CTBOJIA CKBAKUHBI HA Kab6ese. [TmaHupoBaHue paboThl
C UCIIOJIb30BAHUEM JIAHHBIX C IPEJBIAYIINUX PAOOT, 4 TAKXKE
JIAHHBIX, IIOJIYYEHHBIX B PEAJIBHOM BPEMEHH, ITO3BOJISET
MOJIy4YUTh Oy TUMBIH PE3YJIbTAT. B CTaThe NPUBOANTCA
CPAaBHEHUE [IBYX TEXHOJIOIUI OYUCTKU CTBOJIA CKBA’KMHBI HA
Kabese: aeTCs OLIEHKA IIPOU3BOIUTEIBHOCTHU, 3(PHEKTUBHOCTHU
OYMCTKH, IPOU3BOJICTBEHHBIX (PAKTOPOB, 4 TAKXKE JAHHBIX,
MOJIYYEHHBIX C IOMOIIBIO U3BMEPEHUSA B PEAJIBHOM BDEMEHMU.

Bo BpeMs Iporecca OUUCTKU CTBOIA CKBA’KUHBI C IIOMOIIIBIO
IIETOK HA 3KPAH BBIBOJAATCA KPHUBBIE PAOOYNX XAPAKTEPUCTHUK,
O KOTOPBIM MOKHO BBISIBUTB KOPPEJIALIHIO MEK/Y TAKUMU
MapaMETPAMH, KAK YIVIOBAS CKOPOCTb BPAILIEHUS, KDY TAIINIA
MOMEHT, IepeiaBaeMast Ha 32601 MOIITHOCTD. B cTaTbe
MPEACTABIEHBI MOJIE/IN IPOU3BOJICTBEHHBIX ITAPAMETPOB,

C IOMOMIBIO KOTOPBIX MOKHO ITPOBECTH IIJIAHUPOBAHUE
JIO Ha4aj1a paboThl, 4 TAKXKE HHTEPIIPETALINIO TAHHBIX,
MOJIYIEHHBIX B PEAJIBHOM BPEMEHH, JIJI1 YTOYHEHUA LIETIEH
OYMCTKH.

IosprmeHue 3P HEeKTHBHOCTH U HAAESKHOCTH PA0OT
II0 YCTAHOBKE IIEMEHTHBIX MOCTOB Ha KabeJie
K.By,I1.9amapmu,A. Jlunocu, /1. Tomncon, Halliburion

LleMeHTHBIE MOCTBI ABIAIOTCS MIUPOKO UCIIOIb3YEMBIM
METOJOM U3OJIALIUN UTHTEPBAJIOB M KOHCEPBAITUH CKBAXKUH.
B cTrarbe pacCMOTPEHA TEKYIAA TEXHOIOTUA yCTAHOBKH
LIEMEHTHBIX MOCTOB Ha KA0€JI€, BBIABJIECHBI OCHOBHBIE
npo6seMelL TaKHe MapaMeTPhl HEMEHTHOT'O PACTBOPA, KAK
MPOYHOCTB HA CXKATUE U BPEMSA 3aCTBIBAHUSA [IEMEHTA, ObJIN
OIIPEE/ICHBI C IOMOIIIBIO UCIIBITAHUA 11O CTAaHAApTy API
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The Coiled Tubing & Well Intervention Conference
& Exhibition took place in Woodlands, Texas, USA
on March 27-28, 2018. The annual event was
traditionally organized by the Society of Petroleum
Engineers (SPE) and the Intervention & Coiled
Tubing Association (ICoTA).

SESSION 5. Knowledge Sharing ePoster |
Knowledge Sharing ePosters allow one-on-one

interactions with presenters and opportunities

to study a particular concept at an appropriate

level of detail. Subject matter varies, but topics are

consistent with the other technical sessions.

A Comparison of Instrumented and
Surface-Controllable Rotary Honing and
Brushing for Well Intervention

Dresel M, Schulz ], Mennem R.C, Schlumberger

Instrumentation and surface control improve
the success rates and efficiency of wireline rotary
brushing and honing. Data based operational
planning and real-time data feedback allow for
efficient operations with measurable outcomes.
This paper compares two types of instrumented,
wireline-powered rotary cleaning assemblies by
assessing their performance, cleaning efficiency,
operational factors, and real-time logging outputs.

Basic rotary brushing physics along with
characterization curves of the systems explain the
relationship between operational factors including
rotational speed, torque, and downhole power
requirements. Models of the operational factors
were created so that preoperational planning and
real-time data interpretation can be used to verify
intervention objectives.

Methods and Processes to Help Improve
the Operational Efficiency and Reliability of
Wireline-Run Cement Plugs

Wu Q., Chamarthy P, Lindsey A, Thompson |G,
Halliburton

Cement plugs are a widely used well intervention
method to achieve zonal isolation and well
plug and abandonment. The current practice
of cementing using wireline was reviewed on a
system level to identify the primary challenges.
Existing cement mix properties, such as
compressive strength and wait-on-cement



RP 10B-2 (2013). Tak:xe 6blJ1a U3y4E€HA pA60OTA LIEMEHTHBIX
PaCcTBOPOB B PA3/IMYHBIX CKBA’KMHHBIX TEPMOOAPUYECKUX
yCnoBHuAX. [To UTOraM aHaIM3a CYMECTBYIONUX TEXHOIOT U
OBUIH IPEIOKEHDBI U UCTIBITAHBI HOBbIE MOJAU(PUKALIUU
PaCTBOPOB, 4 TAKKE HOBBIE CIIOCOOBI TPAHCIIOPTUPOBKHU U
CMENIUBAHHUS PACTBOPOB B NOJIEBBIX YCIOBUAX. [10 pe3ynbraTam
UCHBITAHUN, XaPAKTEPUCTUKHU CYIIECTBYIOMUX IIEMEHTHBIX
PacTBOPOB MEHAINUCH TPH U3MEHEHUH TEMETIEPATYPHI HA

5 °C. 17151 yCTAaHOBKH KAYECTBEHHOI'O IIEMEHTHOI'O MOCTA
HEOOXOAMMO TOYHO 3HATh TEMIIEPATYPY MO CTBOIY CKBA>KHUHBI
U B COOTBETCTBUU C ITUM NOJOUPATh COOTBETCTBYIOIINE
OPUCAIKH I KAKJIOT'O 3HAYEHU A TEMIIEPATYPBL.
BO3HMKHOBEHHE IEPETOKOB (PIIOUOB ITPH YCTAHOBKE MOCTA
MOJKET IIPUBECTH K U3BMEHEHHIO TEMIIEPATYPHL [ToaTOMY
npo6seMa MOBBIIEHUA 9(PMOEKTUBHOCTH PAOOT IO YCTAHOBKE
LIEMEHTHBIX MOCTOB ABJIAETCA AKTYAJIbHON. [1711 yMEHBIIEHUA
BJIMSAHUA TEMIIEPATYPBI HA XAPAKTEPUCTUKHU [IEMEHTA COCTAB
LIEMEHTHBIX PACTBOPOB ObLIT MOAU(DHUITUPOBAH O0€3 U3MEHEHU A
TAKUX XaPAKTEPUCTHUK, KAK BDEMS 3ACTBIBAHUA U IPOYHOCTD
HA CKaTHE. B cTaTbhe MPUBOJUTCSA OITUCAHUE IIPOOIIEM U

33/1a4, CTOSIIIUX ITEPE]] TEXHOJIOIMEN YCTAHOBKU LIEMEHTHBIX
MOCTOB Ha Ka0€JIe, a4 TAKXKE MPEAJIOKEHA IPOCTAA U OBICTPAasA
METOAMKA MO MTOBBIIIEHHIO 3KOHOMHUYECKON 3(P(PEKTUBHOCTH
Y COKPAIIIEHUIO BDEMEHHBIX 3aTPAT. TAKKE B CTATHE ONTUCAHBI
LIEMEHTHBIE PACTBOPHI JJI BBIIIOTHEHUA PAOOT C IPUMEHEHHUEM
LEMEHTUPOBOYHOM JKEJIOHKHU.

CEKLIA 6. OOMeH 3HaHnaMU Ha cteHpax Il
DIIEKTPOHHBIE CTEH/BI IO3BOJIAIOT IMYHO BBICIYIIATh
K2K/JIOT'O JOKJIAJYHUKA U TOJIyYUTh JOCTATOYHO OAPOOHYIO
nH@opManio. CEKLM BKIIOYAET PA3HBIE TEMBI JJOK/IA/0B,
OJJHAKO TEMATHKA COOTBETCTBYET JTOKIAJAM IPYTHUX CEKIIUI

bypenue Ha jenpeccuu ¢ npumenenuem FrHKT:
OIIBIT HA UCTOICHHBIX HEIVTYOOKHX CKBAKHHAX

A . Muxcescru, T. Muxcescku, Anlech Lid; I1 Xamzenarxac,
Chuck Henry Energy

B cTaTbe NpeICTaBIEHO ONMUCAHUE PAOOTHI IO
HaIpaBJIeHHOMY 6ypeHuIo ¢ npuMeHenuem 'HKT, kotopas
ObLIa BBITIOJIHEHA 171 HE3aBUCUMOMU TJOOBIBAIONIEH KOMITAHUH
B AINTAJIAYCKOM HEPTETA30HOCHOM H6acceHe. Lenbio paboThl
ABJISITIOCH BCKPBITHE LIEJIEBOT'O IIACT4, KOTOPBIN HAXONUIICS
PAIOM C YK€ IPOOYPEHHOM BEPTUKAIBHOMN CKBAKHUHOM, C
MOMOIIBIO GOKOBOI'O CTBOJIA. MOIMTHOCTB IIJIACTA COCTABIIANA
OKOJIO 5 M, HO3TOMY HEOOXOJUMO OBLIIO IIPOU3BO/IUTH TOUHBIH
3aMep ITyOUHBL Tak:ke 6bLIO IPUHATO PEMIEHHE O BCKPBITUH
BCETO YYACTKA IJIACTA HA AETIPECCHUU JJI1 TPEJOTBPAIIECHUSA
KOJIbMATAIIMHU IIJIACTA.

OCHOBHOM 32/1a4€H pabOThI OBLJIO SKOHOMHUYECKU
3(pPEKTUBHOE COOPYKEHUE TOPUZOHTATIBHOI'O OOKOBOT'O
cTBOJIA. CTpATErus Pa3zpaboOTKU MECTOPOKICHUA IPEIIOAraaa
MHUHUMM3ALHUIO 3ATPAT, HO IS JOCTUKEHHUSA TOCTABIECHHBIX
33/124 OBUIO HEOOXOAMMO MPHUBJIEKATH BEICOKOTEXHOJIOTUYHOE
o60pyaoBaHUE. 11 BBITOTHEHN PA0OOTHI IOTPEOOBATIOCH
CIIeyIoee O00PYIOBAHUE: KOMIIOHOBKA HU34 KOJIOHHBI J1JIs
OypeHus 1uaMeTpoM 81,3 MM U CIIEIUATIBHOE IPOIPAMMHOE
ob6ecnieuenue Ay 6ypenus Ha T'HKT. [11g BBINOTHEHNUA pa6OTHI
OBUI IPUMEHEH MYJIBTUAUCITUIUIMHAPHBIN HOAXOZ. B KOMILIEKT
BXOJHBIX JJAHHBIX 15 INTAHUPOBAHUSA PA6OTHI BXOJWIIN
BCE THUIIbI CEPBUCHBIX YCIYT: 3/1-CEMCMMKA, INIAHUPOBAHUE
TPAEKTOPHHU CTBOJIA CKBAKUHBI, THKEHEPHOE COMTPOBOXKIECHUE

(WOCQ) time, were characterized using standard
APIRP 10B-2 (2013) tests. The sensitivity of

these mixes to various wellbore temperature

and pressure conditions was also studied. Based
on the understanding of the current practice,
modifications of the compositions, packaging,
and mixing procedures in the field were proposed
and tested accordingly. Based on the experimental
results, the properties of the current cement
mixes showed high sensitivity to temperature
variations as small as 10°F. To achieve a cement
plug as expected, accurate knowledge of the

well temperature profile and precise selection

of the best additives for such small temperature
intervals are necessary. If crossflow occurs, then
setting a plug itself can change the temperature
profile. This makes cement plug operations even
more challenging during actual field practice.

The cement mixes were modified and tailored

to reduce their sensitivity to temperature

without affecting the dump time and strength
development. This paper discusses the challenges
associated with wireline-run cementing operations
and presents a simple and streamlined process
developed to help reduce operational time and
minimize costs. The study also discusses cement
mixes customized for dump bailer operations.

TECHNOLOGIES

SESSION 6. Knowledge Sharing ePoster I
Knowledge Sharing ePosters allow one-on-one

interactions with presenters and opportunities

to study a particular concept at an appropriate

level of detail. Subject matter varies, but topics are

consistent with the other technical sessions.

Underbalanced Drilling with Coiled
Tubing: A Case Study in Marginal Shallow
Wells

Miszewski Adam, Miszewski Toni, Anlech Ltd;
Hatgelakas Peter, Chuck Henry Energy

This paper describes a recent Directional Coiled
Tubing Drilling (DCTD) job that was completed for
an independent operator in the Appalachian Basin.
The objective was to access target zones identified
adjacent to a recently drilled, vertical well using a
lateral sidetrack. The target thickness was around
15ft so accurate depth control was critical. It was
also considered essential that the entire reservoir
section be drilled underbalanced to minimise
formation damage.

The challenge was to deliver a productive
horizontal sidetrack in an effective and cost-
efficient manner. The field development strategy
required costs to be kept to a minimum, but the
use of high-tech equipment was essential to
delivering the production improvements.

A 3.2inch DCTD Bottom Hole Assembly (BHA)
and a specialised DCTD engineering software
package were enabling technologies. A multi-
disciplinary approach was adopted to plan and
execute the sidetrack. This approach required
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0 6YPEHUIO, 3aKAHUNBAHUE CKBAXKIHBL

B pesynbrare 6bU10 IPOU3BEIEHO OYPEHUE OOKOBOI'O CTBOIA
U3 CYLIECTBYIOLIEN HENTPOAYKTUBHOMU CKBAXKUHBI U ITOJIY4YE€H
OpUTOK ironaa. Takum 06pazoMm, 3P(PEKTUBHOCTD TEXHOJIOTUU
U MYJIBTUJUCLHUTTMHAPHOTO NTOAX0/1a OB ITOATBEPKICHBL.
BBIBO/IBI, CACTITAHHBIC U3 3TOU PabOTHIL, TIO3BOJISIIOT
ONTUMM3HUPOBATH MPOLIECC IJIAHUPOBAHUSA ITOJOOHBIX pabOT HA
CEAYIONNX CKBAYKUHAX U HOBBICUTD 3(P(PEKTUBHOCTD IOOBIYU
Ha UCTOLIEHHBIX MECTOPOX/ICHHUIX.

ONBITHO-IIPOMBINIJICHHEIE PA0OTHI IO Ia3aTH(THOMY
OCBOEHHIO HCTOILIECHHOH CKBAKHHBI
c npumeHeHueM F'HKT B Korymounu

O.Anvmetioa, K. Kacmaneoa, /. Xuzyapa, M. Toppec,
. Ilopmena, Equion Energia Limited

ONBITHO-NIPOMBIIIJIEHHBIE PAOOTHI IO T'A3/IM(PTHOMY
OCBOEHHIO UCTOIMEHHOW CKBAKUHBI C npuMeHeHrnem F’HKT
MPOBOJUINCE B INIACTE C MHOTOKOMITOHEHTHBIM (PJIIOH/IOM
B parioHe peruoHa Kacanape Ha ceBepo-BocToke KomyMouu.

B ganHO¥M cTaThe NPEACTABIEH IIOJIHBIN CIIEKTP OlEPALINHT
JAHHOT'O MPOEKTA, HAYNHAS CO CTAJUH MOJIECIUPOBAHUS

Y 3AKaHYHBAs IPOBEAEHUEM PAOOT, BKIIOYAS UCIIBITAHHE
CKBA>KHHBI ITOCJIE YCTAHOBKHU I'a3IM(PTHBIX KJIATIAHOB /IS
OCBOEHUSI CKBAXKUHBI C BBICOKOI OOBOAHEHHOCTBIO U HU3KHUM
Tra30KUAKOCTHBIM (PAKTOPOM.

I'a3 o/ BLICOKUM JIABJIEHHUEM 3aKAYUBAJICA YEPES
TpaguuronHsle THKT pruamerpom 44 u 50 M,
paccanTaHHbIe HA 750 aTM, KOTOPBIE ObLIN CITYIIEHBI BHYTPb
SKCILIYATAITMOHHOM KOJIOHHBI U ITO/IBELICHBI HA (DOHTAHHOM
apmarype. JJaHHbBII crIoCOO ObLI BBIOPAH /151 YMEHBIIICHHU S
3aTPAT HA TIOBTOPHOE 3aKAHYUBAHUE CKBAKUHBL, UCXO/A U3
MaJsoro 6omxera. B pamkax OITP B koH1e 2015 roga 6s11u
POBEJICHBI PAOOTHI B TPEX CKBAKUHAX. DTO ObUIN IIEPBBIE
PabOTHI IO TAHHOM TEXHOJIOINH C puMeHeHueM 'HKT
auaMeTpoMm 44 1 50 MM B CKBAKUHAX TIIYOUHOI 60smee 3600 M.

OCHOBHBIMH CJIOKHOCTAMH, KOTOPBIE BO3HUKIIN IIPU
IPOBEJICHUU PAOOT, ObLJIN KOHTPOJIb CKBAKHUHBI [IOCJIE
JEAKTHUBALIMY 3260MHOIO KJIAITAHA-OTCEKATEIA X OTKPBITHA
KOPEHHOM 33/IBUKKH, 4 TAKIKE KOPPO3UA B PE3YIILTATE
BO3/ICHUCTBUA YIVIEKUCIJIOIO I'a3a. PE3yIbTaT OIBITHO-
NPOMBIIIECHHBIX PA60T 10 ycTaHOBKE THKT B TpPEX CKBAXKMHAX
OBbUI YCIIEMTHBIM. B JAaHHO CTAThE ONMMUCAHBI BBIBOJBI,
TMIOJIyYEHHBIE [0 PE3YJIBTATAM PAOOT, KOTOPBIE BKIIOYAIOT B CEO5I:
I1OJI00P CKBAKUHBI-KaHUaTa, ciiyck THKT, mogoop marepuana
TPyOBL, BHYTPHUCKBA>KWHHBIC PA06OTHI U OLIEHKY PHUCKOB, 4
TAKXKE OLICHKY 3(P(PEKTUBHOCTU BCEI'O IIPOEKTA U PAOOTHI 110
U3BJIEYEHUIO TPYOBI ITOCIIE OKOHYAHUSA IIPOEKTA.

CEKLNA 7. MaTepuanbl U NPO4YHOCTb

IIpu nposeaeHun pabot ¢ npuMeHenuem 'HKT B CKBasKMHAX
HA IIeJIb(pe BAXKHEUIIEN 3a1a4€l ABIACTCA KOPPEKTHBIA
oA60P MATEPHAJIA CTATIN U U3MEPEHUE U3HOCA TPYOBL
IMpoussogutenu 'HKT NOCTOSAHHO NOBBIMIAIOT KAYECTBO TPYO
JUIS YMEHBIIEHUS BIUSHUS PA3JIMYHBIX (PAKTOPOB. OAHAKO
PpaboTEHI B emie 00JIEE OCIOKHEHHDBIX YCIOBUAX (AHOMATIBHO
BBICOKME JJABJIEHUS U TEMIIEPATYPBL, A0PA3UBHBIE (DIIIOH/IBI,
OOJIBIINE INTYOHUHBI) IPUBOJAT K CO34AHHUIO HOBBIX MOJIEJIEN
JUI UCTIBITAHUSA MATEPUAJIOB HA IIPOYHOCTD. B aHHON
CEKIIMH JIOKJIA/Ibl IOCBAIIEHBI PEIIEHUIO 33/1a4 I10 IIOUCKY
HOBBIX YHUKAJIbHBIX PEMEHUT C TOMOIIBIO TAOOPATOPHBIX
UCCJIEJOBAHUN U PEAJIBHOT'O IIPOMBICJIOBOT'O ONBITA.
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inputs to the planning process from all stages in
delivering the well, which included: 3D seismic,
well trajectory planning, drilling engineering,
completions.

This project was ultimately successful in that
adry hole was re-entered and sidetracked to
create a productive well, thereby validating the
technology and multi-disciplinary approach of
the team. The lessons learned from this operation
can be used to optimise the planning of future
wells and maximise the value of re-entering
marginal wells and fields.

Back to Life by a Coiled Tubing Gas Lift
Pilot Project in Colombian Foothill Wells
Almeyda Oscar, Castaned Claudio, Higuera

Josue, Torres Monica, Portela Fernando, Equion

Energia Limited

A Coiled Tubing Gas Lift (CTGL) pilot
project was implemented in a reservoir with
a compositional fluid system in the Casanare
foothills area in the northeast of Colombia. This
paper presents the life cycle of the project from
design to operation including production test
results after installation to "revive" wells with
high water production and very low gas liquid
ratio.

High pressure gas was injected through
conventional 1-3/4" and 2" 110 Kpsi coiled
tubing, installed inside completion strings and
hung to the Christmas tree to reduce cost of the
project and avoiding recompletion of the well in
a low-cost environment. A pilot project included
three well was executed ending 2015, being a
world first CTGL for 1-3/4" and 2" CT deployment
beyond 12,000 feet.

Challenges for deployment of CT string,
well control aspects, barriers for control upon
disabling of DHSV and master hydraulic valve
among of moderate CO2 corrosion impact were
some of the risks associated to this project. A pilot
installation on three wells was successful and this
paper compiles lessons learnt from this process
including candidate selection, deployment,
material selection, well intervention and risk
assessment among of operational performance
and pipe recovery after end of project life.

SESSION 7. Materials and Integrity

How to intervene into offshore and subsea wells
using coiled tubing has become an important issue
in choosing the right material and measuring the
fatigue of the material. Constant improvement
implemented by CT manufacturers have reduced
the influence of some of these causes. However,
work in ever-more challenging well conditions
(HP/HT, fluids, and depths) has resulted in creating
new models for further testing of materials. This
session focuses on how challenges are faced in
new and unique solutions through discussion of
operational case histories and laboratory testing.



ABapHuHu ¢ rTHOKHMH HACOCHO-KOMIIPECCOPHBIMH
TPyOaMH: OIIBIT H ITOCJIE€JHHUE PEIICHH
T ITaopon, Kpetie C., Baker Hughes a GE Companny

KaK ITOKa3bIBAET OIIBIT, CJIy4au IPEXKIEBPEMEHHOM ABAPHUU
HenospexeHHON 'HKT 13-32 NpeBBIIIEHNS YCTAIOCTH
IPOUCXOAAT KParHe peaKo. OFHAKO, HECMOTPS HA TEKYIITHE
TEXHUYECKUE CPEACTBA MOHUTOPHHTA INIACTUYECKOMH
ycranoctu T'HKT, aBapuu ¢ Tpy©aMH BCe XKe TPOUCXOIAT. Panee
HEKOTOPBIE TEXHUYECKHE CTATbU ONMUCHIBAIN IPUYHUHBI ABAPUH
¢ 'HKT, koTOpBIE MPOU3OILIH B IEpHO/ C 1994 1o 2005 rog.

B ganHOM cTaThe npeicTaBiacH 0630p apapuii THKT 3a
rnocseaHue 12 geT, a TakKe CPABHEHUE 3TUX aBAPUI C TEMU, YTO
MPOU3OIUIN B IPEABIAYINNN 10-1eTHUI TEpUO/,. TaKXKe B CTATbE
NPEJACTABIEH O630p HOBBIX TpUYKH aBapuii ¢ 'HKT, koTopeie
MPOU3OIUIN B 60JIEE CIIOKHBIX CKBA’KMHHBIX YCIOBHAX, 4 TAKXKE
0630p COOTBETCTBYIOIIUX CIIOCOOO0B NPEAYIPEKACHUSA TAKUX
ABAPUIL.

BbUI MPOU3BEAECH AHAIN3 ITIABHBIX IPUYHUH BCEX ABAPHI C
I'HKT, KOTOpBIE NPOU3OILIN B OHON KPYITHOM CEPBHUCHOU
KOMITAHHH. PE3yIbTaTOM aHAIN3A ABISAECTCA ONIPECIEHUE
KOPPEKTUPYIOLUX JEUCTBUM I IPEAYIIPEXKICHUA TAKUX
aBapurt. [l aHaM3a IPUYHUH aBAPUIT ObLIA UCTIOIb30BAHBI
CTATUCTUYECKUE JAHHBIE.

HeCKOJIBKO CTaTen NOKA3BbIBAIOT, 4TO IpUMEPHO 80—-90%

Bcex aBapurii ¢ 'HKT B neprof ¢ 1994 o 2005 ros npou30nLIn
O CIEAYIOMUM IPUYHUHAM: KOPPO3HSL, MEXAHUUIECKOE
MOBPEXKAECHUE, YEJIOBEYECKUH (DAKTOP U ITPOOIIEMBI TTPU
NPOU3BOACTBE TPYOBL JIENCTBUSA, NPEATPUHATBIE CEPBUCHBIMU
KOMITAHUAMU 324 ocaegHue 20 JIET 1A NPENYIIPEXKIECHUA
4ABAPHI, 4 TAKXKE MTOBBIIEHHE KAYE€CTBA TPYO MPOU3BOAUTEIAMHA
MO3BOJIMJIU CHU3UTD BIIMSHUE 3TUX (PAKTOPOB. OHAKO

PabOoTHI B OCTIOKHEHHBIX YCIOBUAX (AHOMAJIBHO BBICOKHE
JIaBJICHUS U TEMIIEPATYPBIL, 6OJbIINE [TTYOUHBI), HEOOXOAHUMOCTD
UCIOIB30BAHUS TPYO OOJIBIIETO AUAMETPA U OOJIEE BBICOKOH
T'PYIIIBI IPOYHOCTH, 4 TAKKE IPUMEHEHHUE IIOBTOPHO
HCIIOJIb3YEMBIX *KUJIKOCTEN IIPUBOAAT K ITOABJIEHHIO HOBBIX
npuuuH aBapul ¢ THKT. HoBeiMu npuunHamuy asapuii ¢ FTHKT
ABJIAIOTCA: MUKPOOHOTIOTUYECKAA KOPPO3H A, IIPEKIEBPEMEHHOE
MPEBBIIIEHNE YCTAJIOCTHOI'O M3HOCA HA CBAPHBIX IIBAX

I'HKT BBICOKO¥ I'PYIITBI IPOYHOCTH, 4 TAKKE MEXAHUYECKHE
MOBPEXKAEHUA, CBA3AHHBIE C ITOBBIIIEHHBIM TPEHUEM.

B manHOM cTaThe NpeACTaBIeHO CPABHEHUE IPUYNH
aBapui, npousomeamux o 2005 roaa, ¢ NpUYUHAMHA ABAPUI
B CEPBHCHOM KOMIIAHUH 32 rocieaaue 12 et (¢ 2006 1o
2017 ron). IIpon3sseeH aHAJIN3 U3MEHEHHNA IIPUYMH ABAPHH,

4 TAK>KE OIUCAHBI HOBBIE IPUYHUHBI ABAPHUH U CITOCOOBI UX
NPENYIPEXKACHUS.

JInTeIbHOE XpAHEHHE 'HOKUX HACOCHO-
KOMIIPECCOPHBIX pr6: OIIBIT 1 BBIBOABIL, IIOTYYCHHBIC
IIPH UCCICTOBAHUHU TPYO HA CKJIAJe

K. Dnnuomm, K. Bunvamc, Y.Jlu, D. Appuaza,

NOV Quality Tubing

becnipeneieHTHBIN CI1a/1 B OTPAC/IN [IPUBET K U30bITOYHOMY
3anacy HOBbIX THKT: TpyOBI XpaHATCS HA CKIA1aX
NPOU3BOJIUTENEH, 2 TaKKe Ha 6a3ax 'HKT 1o Bcemy Mupy.
B ganHO¥ cTaThe ONMCAHbI IYYIITIUE METOJUKU XPAHECHUS
I'HKT, a TaK>K€ PEKOMEHAALIH, OCHOBAHHBIE HA IIPOIPAMME
HCIIBITAHUN ITOBPEXJEHHBIX [IPU XPAHEHHUH TPYO.
BecnipeneeHTHBIN Cl1a/ B OTPAC/IN IIPUBET K U30bITOYHOMY

Past and Present Coiled Tubing String
Failures-History and Recent New Failures
Mechanisms

Padron T, Craig S.H., Baker Hughes
a GE Company

As a result of many industry efforts, the
premature fatigue failure of undamaged coiled
tubing (CT) strings is almost negligible. However,
despite the current understanding and control
of low-cycle fatigue, CT string failures remain
present in the industry. Several prior technical
publications reviewed the causes and trends
of CT string failures that occurred within the
period of 1994 to 2005. This paper will review
CT failures mechanisms and trends as observed
over the last twelve years and compare them
to the prior ten years period. It will also review
the new failure mechanisms that have appeared
with more challenging operational conditions
and the associated actions taken to reduce their
influence.

Within one major service company, all failures
that occur are analyzed for the root cause(s)
of failure. This results in the identification of
corrective actions to avoid their recurrence.
Statistical data is kept to observe trends on failure
causes.

Several technical publications show that
approximately 80% — 90% of CT string failures
within the period of 1994 to 2005 were
associated with corrosion, mechanical damage,
human error, and string manufacturing problems.
Actions taken in the last two decades by the CT
services companies, and constant improvement
implemented by CT manufacturers have reduced
the influence of some of these causes. However,
work in ever-more challenging well conditions
(such as higher pressures, temperatures, and
depths), the need to use larger-diameter and
higher-strength CT, and the use of recycled fluids
for the interventions, have created new issues
and introduced new CT failure mechanisms. The
new mechanisms within the industry include:
microbiologically influenced corrosion (MIC),
premature fatigue failures on bias welds of
high-strength grades, and mechanical damage
associated with pipe slippages.

This paper will compare the failure trends
reported for the period before 2005 with the
trends observed for this service company within
the period of 12 years after 2005 (i.e., from 2006
to 2017). The changes in the failures trends are
analyzed, and examples of the newer CT failure
mechanisms and the mitigating actions taken are
presented.

Long Term Storage of Coiled Tubing:
Industry Best Practices and Conclusions
Based on Evaluation of Stock Strings

Elliott KJ., Williams C.D., Li Y, Arriaga E.,

NOV Quality Tubing

Ne 3 (065) Centsiops/September 2018 47

N
=
O
Q
=
@)
Z
a5
O
/A
=




TEXHOJIOI'MU

3anacy HOBbIX 'HKT, KOTOpBIE XPAaHATCA HA CKJIAJIE IO
menbler Mepe 1 rog. IIporpaMma UCIIbITAHUE IIO3BOJIACT
MPOBECTU UCCIEAOBAHUE XPAHAIICHCA HA CKJIAZE TPOAYKIINU
HOCPEACTBOM OTOOPA OOPA3LOB C PA3HBIX YYACTKOB TPYOHI,
BKJIIOYAsI CBAPHBIE MIBbI U MATEPUHCKUH YIaCTOK KAK C KOHIIOB
TPYOBI, TAK U C LIEHTPA. TaKkKe 15 TECTUPOBAHUA OTOUPAIOTCS
yuacTku 'HKT B HrokHE!N yacTu 6apadana (/1 OLIEHKU
06pPa30BAHUS BO3MOXKHBIX OTJIOKEHNH NpU XpaHneHuu 'HKT).
JaHHbBIE O6PA3LIBI TECTUPYIOTCS HA IPEJMET YCTAJIOCTHOT'O
M3HOCQ, 4 TAKXKE HA HAJIMYUE TPHU3HAKOB KOPPO3HUU.

IIporpaMma TeCTUPOBAHUS TTO3BOAET IIPOBECTHU
uccaegosanue pa3nuuHbelx 'HKT pa3HoI rpynnsl HPOYHOCTH U
pasHoro BHemHero guamerpa. O6pasusl THKT cpaBHUBaIOTCA
C HOBBIMH TPyOaMHu. TaKke MyTEM BU3YaJIbHOI'O OCMOTPA U
YAAIEHUSA CJIOS PAKABUMHBI MOXKHO UCCJIEIOBATE OOPA3IIbl HA
HaJIM4YME IIPU3HAKOB KOPPO3UU. Pe3y1bTaThl UCC/IEAOBAHUMI
MO3BOJIAIOT OLIEHUTh Ka4eCTBO XpaHneHusa 'HKT B pa3nuuHbIX
YCJIOBHAX U B PA3/IMYHBIE BDEMEHHBIE IPOMEXKYTKH. Bosiee Toro,
UCCIIENOBAHUS ITO3BOISIIOT TOATBEPANTD, uTO THKT 106011
T'PYIIIBI IPOYHOCTH UCIIBITHIBAIOT OJJHHU U TE XK€ MPOOIEMBI
MPU JJINTEIBHOM XPAHEHNH, ITOCKOJIBKY JIIOOOI CILJIAB UMEET
MOXOKUIM COCTAB (BBICOKOIIPOYHBIN HU3KOJIETUPOBAHHbBIN
CILJIAB).

3aTeM I ONpeAEIEHU TPUYUH BOSHUKHOBEHH A 1E(PEKTOB
PE3YIBTATHI UCCIENOBAHNI COMOCTABIAIOTCA C JAHHBIMUY,
MOJIYYEHHBIMHU IIPU UCTIOJIb30BAHUH ITPOTPAMMHOT'O
obecrniedeHuA. ECau mpUYrHON 1€(PEKTOB ABIACTCA
HEMPABUJIBHOE XPAHEHHE TPYO, TO 11 poussoaurtencii FTHKT
OyAYT NPEIIOKEHBI PEKOMEHIAIIUH 110 ONITHUMHU3AIIUH IIPOLIECCA
XpaHeHus. [[JaHHblE PEKOMEH/IAIIUH MOI'YT ObITh IEPETAHbI
CEPBUCHBIM KOMITAHHUAM, KOTOpbIE XpaHaT HKT Ha 6a3ax no
BCEMY MUDY.

HcripITaHuA, OMHUCAHHBIE B JAHHOH CTAThE, ABJIAIOTCA IIEPBBIM
cnocooom aHanmsza THKT nocie M TenbHOro XpaHEeHUs C
TMOMOIIBIO PA3PYIIAIOMErO KOHTPOIIA 1 OLIEHKH BIUAHUA
XPAHEHU HA IPOYHOCTHBIE XAPAKTEPUCTUKU. B TAaHHOM CTAThE
NPEIIATAIOTCA MHCTPYKIIUH MO JUIMTEJIbHOMY XPAHEHUIO
T'MOKHUX HACOCHO-KOMIIPECCOPHBIX TPYO.

JIabopaTopHsie U moyieBbie ucnbrTanusa FTHKT,
IIpOI/ISBe/IeHHI)IX IIO HOBOH TEXHOJIOTHH

P. Ponosuu, b. Petiuepm, Tenaris Coiled Tubes; C. Kpaeepo,
M. Banwsoes, Tenaris

Hosas Texnonorus npoussojcrsa 'HKT ¢ ucnonb3oBaHuEM
CTAJIEN C YIyYIIEHHBIM XUMHYECKUM COCTABOM U
TEIJIOBOM OO6PABOTKOM I0KA34J1a CBOIO 3(P(PEKTHUBHOCTD B
IIOJIEBBIX YCJIOBUAX 34 ITOCJIEAHUE 3 TOAA. [TO CpaBHEHUIO
co craggapTHbIMU THKT CpOK 3KCITyaTaniuy Tpyosl,
IIPOU3BELECHHON I10 HOBOU TEXHOJIOI'UH, B TEX JKE YCIIOBUAX B
TEX K€ PETUOHAX OKA3JICA B 2—4 pa3a Josbiie. OCHOBHBIMH
IIPUYMHAMU BbIBOJA M3 dKCIIyaTauuu F'HKT, mpousBeeHHBIX
10 HOBOU TEXHOJIOI'MH, ObIM MEXAHUYECKHUE ITIOBPEXKICHUS,
TAKHC KAK 3a/TMPbI, KIHABKHU 1 BMATHUHDIL I[aHHQ.H CTaThsA
MIPEACTABIAET CpaBHEHUE N3HOCA HOBBIX 'HKT, KOTOpBIE
TMOJTYYHUJI MEXAHUYCCKHUC ITOBPCKACHUSA ITPU IKCITYATALUH,
C U3HOCOM OOJIBIIOIO KOMUYECTBA CTaHAAPTHBIX [HKT,
KOTOPBIE IKCILIYATUPOBAJIHCH B TEX JKE YCIIOBUSIX B TEX XKE
peruoHax paboT. TAKKe B CTATHE MPUBOAUTCS CPABHEHHE
PE3YJIBTATOB JIAOOPATOPHBIX UCIIBITAHUN ITIOBPEXKJEHHBIX
1 HennoBpexAeHHbIX THKT ¢ pe3yibraraMu UCTIBITAHUNA
cragaapTHIX THKT ¢ TaKNMU Jk€ HOBPEXKACHUAMU B
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Anunprecedented industry downturn has
created surplus stock: new coiled tubing strings that
have been stored at manufacturing facilities and at
coiled tubing bases all over the world. This paper
will address best practices for coiled tubing storage
as well as recommendations based on the testing
program for stock strings that have been destroyed.

Anunprecedented industry downturn has led
to a surplus of inventory of strings that have been
stored for at least one year. This program will
evaluate stored inventory by gathering samples at
multiple locations of stored strings including bias
welds and parent tubing from both ends and the
center. Additional samples will be located on the
bottom of the wrapping (to verify if residual fluids
affect coiled tubing storage). These samples will
be tested in low cycle fatigue and evaluated for the
presence of corrosion pitting.

The low cycle fatigue testing program evaluates
multiple stored strings, including different grades
and outer diameters. The samples are compared
against existing commercially available models and
can also be visually examined (after the removal
of any surface rust) for the presence of corrosion
pits. The results of the testing program will allow
for the comparison of performance against storage
conditions and time. Additionally, it will provide an
opportunity to confirm that all workstring grades
experience similar storage issues (regardless of
grade) as all grades have a similar alloy chemistry
(high strength low alloy steel).

The test results will then be evaluated against
commercially available modeling software to
determine if storage corrosion led to defects, and if
so provide some coiled tubing storage best practices
that can be applied for coiled tubing manufacturers.
These best practices can then be carried over to
service companies storing the strings at their yards
around the world.

This testing program is the first-ever destructive
evaluation of coiled tubing strings after long-term
storage to determine the effects of storage. The
paper is expected to set guidelines for long-term
storage of coiled tubing,

Laboratory and Field Performance of
Mechanically Damaged New Technology
Coiled Tubing

Rolovic R, Reichert B.A., Tenaris Coiled Tubes;
Cravero S., Valdez M., Tenaris

The new coiled tubing (CT) manufacturing
technology that uses new steels with optimized
chemical compositions and full microstructure
transformation heat treatments has been proven
in field applications over the last three years.

The observed useful field life is typically two to

four times longer than the life of comparable
conventional CT strings in similar operations in the
same operating regions. The most common reason
for the new technology CT string retirement or
failure has been CT string mechanical damage, such



TAKUX K€ YCIIOBUAX. JIJ15 NICTIBITAHUI TIOBPEK/ICHHBIX
TPy6 UCHOIB30BAIUCh TOJHOLIEHHBIE 06pa3Lel THKT. Ha
OIIPEIEICHHBIX YY4ACTKAX C OIIPEAEICHHOM TONINHOU CTEHKHU
MIPOU3BOANIOCH IONEPEYHOE OTPE3AHUE TPYO. 3aTEM OOPA3IIBI
MOMENIAIUCE B CTEHJ, /IS UICTIBITAHUSA HA YCTAJIOCTHYIO
OPOYHOCTB MIPH PA3ITNYHBIX BHYTPEHHUX JABJICHUAX. TaKke
Ha JAHHOM CTEHJIE TPONU3BOJUIOCH UCIIBITAHHE OOPA3IIOB C
MEXAHUYECKUMU NTOBPEXJEHUAMH JJISI OLIEHKHU OCTABIIETOCH
CPOKA 3KCIUIYATAIIUH C HOBPEXKACHUSMIL

Pe3ynbTaTel TA00OPATOPHBIX UCIIBITAHUI IOKA34JIH, 4YTO
rpymmel npoyHocTyd THKT, mpon3BeIeHHBIX ITO HOBOY
TEXHOJIOTUH, UMEIOT OOJIBIIOE NPEUMYIIECTBO NEPE TPYIIIIAMHU
NPOYHOCTH CTaHAAPTHBIX THKT, KOTOPOE BBIPAXKAETCS B
OOJIBIIIEM CPOKE KCIUIYATAIIUU TPYOBL, 1aXKe KOrja 6osiee
BBICOKad rpymnna npodHocTy HT-125 HoBeix THKT cpaBHUBaeTCA
¢ 60see HU3KOU rpynno npoyHoCcTU CT-110 cTaHJapTHBIX
I'HKT. Ucnierranus 06pa3ios HOBBIX 'HKT ¢ moBpexIeHUAMHA
MOKA3aJI1, 4YTO JaKE I1I0CJIE OTHOCHUTEIBHO CEPHE3HOIO
MHOBPEXACHUSA TPYOa €IIIE€ MOXKET IKCILIYATUPOBATHCA
JIOCTATOYHO JOJITOE BPEMSL. [IpOMBICTIOBBIE TAHHBIE ITOKA34JIH,
4TO CPOK AKCHIyaTariuu HoBbIX THKT ¢ MexaHnyecKkumu
MOBPEXACHUAMHU MPEBBIIIAT CPOK SKCILIYATALUH CTAHAAPTHBIX
I'HKT CT-110 1 CT-100 B cpeiHEM B 2 pa3a IPU YCIOBHUU
OJJMHAKOBBIX YCJIOBUI M PAMIOHOB PA6OT. JJaHHBII BBIBOJ,
TO3BOJISIET CKa3aTh, yTO THKT, npon3BeilecHHbIE IO HOBOH
TEXHOJIOTUH, 60JIEE YCTONYUBLI K HOBPEXKACHUAM, 4 3TO
MO3BOJIAET CHU3UTDb PUCKHU KCIUTYATALIUU U 3ATPATHI U
06ECTIEYNTh JJIUTEIBHYIO U HAJICKHYIO 9KCIuryaTanuio THKT
JIaK€E B CITy4ae MOBPEXKIEHUH ITPH SKCIUTYATALIUU B CJIOXKHBIX
YCIIOBHUAX.

Xapakrep ndHoca KoHneHTpuueckux FHKT
I’ Jhooxe, Quanium Downbole Systems; C. Tunmom,
Ynueepcumem Tancol

B maHHOM CcTaThe NPEACTABIEHO UCCIIEOBAHUE XAPAKTEPA
n3HOCa KoHeHTprudeckux 'HKT, B 4aCTHOCTH BIMSIHUE
JIaBJICHU B TPYOHOM U 32TPyOHOM IIPOCTPAHCTBAX HA
CPOK CJIY>KOBI TPYO U ITIOKA3ATE/Ib YBEJINYCHUS JUAMETPA.
[Tonmy4eHHBIE JAHHBIE CPABHUBAIOTCA C JAHHBIMH I10 U3HOCY
CTAaHJJAPTHBIX TPYO C IOMOIIBIO OOPA3LIOB UICHTUYHOI'O
Marepuana. 1ja CpaBHEHHA TAKXKE IPOBOAUIOCH
MOJIETMPOBAHUE C IOMOIMIBIO ITPOTPAMMHOTIO O6ECIIEYEHM .
g ncnerranyus oopasen 'HKT puamerpom 31,75 MM 6bL1
PACIONOXKEH KOHIIEHTPUYECKHU BHYTpU 06pasa THKT
quameTpom 60 MM, O6a 06pa3iia GbIIN TOBEPTHY THI
LUKJIMYECKOMY U3TMOY HA CTAHAPTHOM CTEH/IE IO UCTIBITAHUIO
n3Hoca 'HKT. JaBieHue BHyTpH 00pa3Lid MajIoro AUAMETPa U
JIaBJICHUE B 3aTPyOHOM IIPOCTPAHCTBE MEXAY OOpa311aMU ObLIN
pasHbIMu. Ha TEKyIUi MOMEHT B CTAThaX SPE HET yIOMHUHAHU S
O IPOBEJICHUU UCIIBITAHUN KOHIIcHTpUuYecknux 'HKT. [l
MIPOBEAEHUA UCTIBITAHWUHI UCTIOIB30BAJICA TUIIOBOM CTEH/ 11
oneHKU cTaggapTHBIX THKT. OfHAKO B CTAThE OIIUCAH IIEPBBIN B
MMPE OIBIT UCIIBITAHUHI M3HOCA KOHIIeHTpru4YecKux FHKT.

7151 NCIBITAaHW 6bLJIN BBIOPAHBI OOPA31Ibl MAJIOT'O
JUAMETPA, KOTOPBIE PACIIONIATAI0TCS BHYTPH, IIOCKOJIbKY
LIEJIBIO UCITBITAHUS SIBJISIETCS AHAJIN3 IIPUYMH BBIXO/1A U3
CTPOSI UMEHHO 3TUX OOPa3110B. PE3yIbTaThl HCIIBITAHU
CONOCTABJISUIHCH C TEKYIIMMH MOjIe/IIMU n3Hoca THKT.
O6pa3s1bl KOHIIEHTPUYECKUX TPYO ObUTH UCTIBITAHBI HA
TOM JK€E CTEH/IE, C TEMHU K€ HACTPOHUKAMH U C TEXHOJIOT'HEH
CHEHUAIBHOTO 32KMM4, KOTOPBIH O3BOISIET BHYTPEHHEMY

as gouges, plough marks and dents. In this study the
field life of new technology strings mechanically
damaged in field operations is compared to
the field life of a large population of similar
conventional CT strings used in similar operations
in the same regions. Additionally, laboratory testing
results for both undamaged and damaged CT are
presented and compared to conventional CT results
for the same CT damage and test conditions. Full
size CT samples were used for laboratory testing
of damaged CT. Sharp transverse tubing cuts were
made to specific wall thickness depths and tested
in the standard fatigue machine to failure under
different internal pressures. Some samples with
operational damage were also tested in the fatigue
machine to determine the remaining life of CT
strings with real-life field damage.

Laboratory test results show that the new
technology CT grades do not only keep the
large advantage observed for undamaged CT
but also increase the fatigue life advantage for
the same CT damage, even when the higher
strength HT-125 grade is compared to the lower
strength conventional CT-110 grade. Testing
of new technology CT sections containing
real-life operational damage shows that there
is still a substantial life remaining even after
relatively severe CT damage. Field data show
that mechanically damaged new technology CT
strings have had, on average, more than twice
as long operational life compared to the average
operational life of conventional CT-110 and CT-
100 strings used in similar operations in the same
regions. This shows that the new technology CT is
more damage tolerant, which provides additional
reductions in operational risks and cost and enables
more reliable and longer CT string utilization
even when the CT string suffers damage of usual
operational nature and severity.

The Fatigue Behavior of Concentric Coiled
Tubing

Luebke Garrett, Quantum Downhole Systems;
Tipton Steven M., University of Tulsa

This paper investigates the fatigue behavior of
Concentric Coiled Tubing (CCT) and specifically
the influence of internal and annular pressures on
fatigue life and diametral growth rate. This behavior
is assessed relative to that of conventional Coiled
Tubing (CT) using samples of identical material,
with software modelling predictions providing an
additional basis for comparison. Samples of 1.25"
CT were situated concentrically within samples
of 2.375" CT, and both were repeatedly bent and
straightened on a standard CT fatigue testing
system, with separate pressures in the inner volume
and the annular volume between the CT samples.
Current SPE literature does not include prior art for
any type of concentric coiled tubing fatigue testing
or analysis. The testing apparatus used in this
study is the industry standard for the assessment
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06pa3Ily CMEMIATHCS IO HATIPABICHUIO CBOEU OCU TIOZ,
JasieHueM. [10 pe3ynbTaTaM UCIIBITAHUS ObLIT COCTABIJIEH
rpauK C Pa3JIMYHBIMU 3HAYCHUSAMH JABJICHUSA B TPYOHOM

U 32TPyOHOM MPOCTPAHCTBAX. BO BpEMS BCEX UCTIBITAHUIA
JIaBJIEHUE OKPY>KAIOLIEN CPEBI OBLIO aTMOC(EPHBIM. TaKkoke
OBLIO N3YYEHO PACIOIOKEHHUE MPOAOIBHBIX IIBOB KOHTAKTHON
CBAPKH HA OOOUX O6PA3I[AX.

Ha jaHHBIF MOMEHT /11 OLIEHKH CPOKA CJIYKOBI
KoHIeHTpru4YeCKuX 'HKT UCNoNb3y0T CTAaHIaPpTHYIO
mojenb n3Hoca 'HKT ¢ yueToM qudpepeHIInaIbHbIX
JIaBJICHUH, BEI3BAHHBIX JJABJIECHUEM BO BHYTPEHHEN TPYOE,
JABJIEHUS B MAJIOM 3aTPYOHOM IIPOCTPAHCTBE U JIABJICHUS B
CKBaXUHeE. Ecu JaBIeHUE MOXXHO U3MEPHUTB C JOCTATOYHOH
CTEMNEHBIO TOYHOCTH, TO U3MEPEHHE JJPYTUX TAPAMETPOB
MOJKET OBITh HETOCTOBEPHBIM. Hammure mpoIoIbHbBIX
IIBOB KOHTAKTHOU CBAPKU MOXET 3aTPYAHUTD OLIEHKY
TAKUX (PAKTOPOB, KAK BIUSHUE PATUATbHBIX HANIPSKEHUH
HA CTEHKY TPYOBI ¥ PA3MBIB 3aTPYOHOT'O IPOCTPAHCTBA.

ITpyu MOAENHMPOBAHUHN IPEAIONATAETCA TOYHAA COOCHOCTD
Manor u 6onbiielt THKT, ogHaKO B pEaIbHBIX IPOMBICJIOBBIX
YCJIOBHAX B3AUMHOE PACIIOIOKEHHE TPYO MEHAETCA IO
JUIMHE. Pe3yIbTaThl HACTOAIIETO UCCIEAOBAHUS BKIIOYAIOT

B CEOS AKCIUTYATAIIMOHHBIA KO3(D(PULIMEHT, AaHAJIU3 AaBAPUIT

¢ 'HKT (B TOM 4mCJI€ OLIEHKY BIUAHUA PA3MbIBA YIACTKOB
I'HKT ¢ npOAOIbHBIMH MBAMUA KOHTAKTHOU CBAPKH),

AHAJIN3 YBEJIMUECHUSA JUAMETPA, A TAKIKE PEKOMEHIAIIUH I10
TIPOBEJEHUIO UCTIBITAHWI.

Bpamenue T'HKT 1 yBeIHUYEHHE JTHAMETPA
K. Horoman, I1. Keanexep, Athena Engineering Services;
/. Patin, Y. Kail, Jason O&G

Tot paxr, yTo 'HKT MOMXET BpaIaThCsa BO BpEMS PAOOTHI,

HE BKJIIOYCH B TEKYIIYIO MOJie/b OLieHKH n3Hoca 'HKT. Takske
B niponecce akcruryaranuu 'HKT nponcxoauT yBeandeHue
JAUAMETPA U YIJIMHEHUE TPYODL [TOUTH BCETAA UCIIBITAHUSA HA
U3HOC IPOBOAATCS 0€3 BpameHus oopasna T'HKT. Texkymue
MO/IEJIN OLICHKHU yBenueHus quaMmeTpa THKT nnpeocTasisior
34BBIIIEHHbBIE 3HAYEHM TEMIIA YBEJIMYEHNA JUAMETPA.

Ha Tekymun MOMEHT PE3Y/IbTAThI UCCJIEAOBAHUN YKE
noKa3auu, yTo Bpamenre 'HKT BauseT Ha CPOK CITYKOBL.
Pacuetsl n3Hoca 'HKT 6€3 yueTa BpaleHus IOKA3bIBAIOT
3aHMKEHHBIE 3HAYEHUA. TAKKE NCCIENOBAHNUSA TOKA3AJIH,
uT0 BpameHue 'HKT He OOBSACHSAET IPUYHHBI 3aBBIIIIECHHBIX
3HAYEHU TEMIIA YBEJINYEHMA JUuaMeTpa. Ha Texkymui MOMeHT
CUYHTACTCS, 9TO OceBas Harpy3ka (8ec) THKT Bei3biBaeT
YIJIMHEHUE TPYOBI M YMEHBIIEHUE IUAMETPA, YTO CHHUKAET
TEMII yBEJIUYEHU S JUaMeTPA. TAKKe BO3ZMOKHBIM (DAKTOPOM
ABJIAETCA YMEHBIIEHHE TUAMETPA U3-32 LIETIEH NHXXEKTOPA.

B pa3pabaTbiBacMO MOJIC/IN OLICHKH U3HOCA/TNIACTUYECKON
ycranoctu 'HKT 6yaeT npeAnpruHTA IIONBITKA YYECTh
BJIMSIHUE BBIIIICOIIMCAHHBIX (PAKTOPOB. B JAHHOM cTaThe

npeacrasiaeHbl UCnbITaHua THKT Ha M3HOC € y4eTOM BpaIeHUA

Y U3MEHSIOIIETOCA JIABICHU S, KOTOPOE UCTIOIB3YETCS IS
060CHOBAHUSA MOAECIN. TAKIKE B CTATHE IIPE/ICTABICHBI
J1a6OPATOPHBIE UCCIIEIOBAHIS C IPUMEHEHUEM YCTPOKCTBA,
U3MEPSIONIETO TTOKA3aTEIN BPAIICHUSL.

CEKLLUS 8. PewneHus ANA BHYTPUCKBAXXUHHbIX paboT

Bce 6011€€ CIOKHBIE YCIOBUA BHY TPUCKBAKUHHBIX
PpaboT NPENOCTABIAIOT BOSMOKHOCTD JJIs1 IPUMEHEHH A
YHHUKAJIbHBIX TEXHOJIOTHH JJIs1 PEMIEHN ITIOCTABJICHHBIX 33/124.
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of conventional coiled tubing, however this paper
presents the world-first experimental study of
concentric coiled tubing fatigue.

Since the testing focused on the failure of the
smaller diameter samples, baseline fatigue tests
were only conducted on the smaller, inner coiled
tubing samples. These results are cross referenced
to current fatigue models. Concentric samples were
tested on the same machine and setup parameters,
using special fixturing that allowed the internal
sample to move axially on one end, with its pressure
contained. A matrix of pressure differentials was
examined, with various levels of inner and annular
pressures. The exterior pressure was atmospheric
for all tests. The orientation of the longitudinal
Electric Resistance Welding (ERW) seams in both
samples was examined in this study.

The current approach to monitor CCT fatigue
integrity is to use a conventional CT fatigue model,
based on the differential pressures caused by the
inner CT pressure, annular CCT pressure, and
well pressure. While pressure may be monitored
accurately, uncertainties exist with regards to the
influence of radial stress in the tube wall and factors
such as mechanical abrasion between the inner
and outer coiled tubing strings, especially due to
the presence of internal longitudinal ERW seams.
Current models assume perfect concentricity;
however, eccentricity varies throughout the string
in real-world applications. Results from this study
include an empirical derating factor, post mortem
failure analysis (including assessment of the
influence of ERW seam abrasion), diametral growth
analysis, and recommendations for future testing,

Rotation and Diameter Growth of Coiled
Tubing

Ken Newman, P.E., Kelleber Patrick, Athena
Engineering Services; Rain David, Cai Charlie,
Jason O&G

The fact that coiled tubing (CT) rotates when
used is not currently included in CT fatigue models.
The CT also experiences diametrical growth
and elongation. Almost all fatigue testing is done
without rotating the CT sample. Diameter growth
models based on these fatigue tests have over
predicted the amount of diametrical growth.

This ongoing work has already shown
that rotation affects the fatigue life. Fatigue
life calculations without rotation are usually
conservative. It has also shown that rotation does
not explain the over prediction of diametrical
growth. It is currently believed that the axial
force (weight) in the CT causes elongation
and a diametrical decrease, which reduces the
diametrical growth. It is also possible that the
injector chains cause some reduction in diameter.
The fatigue/plasticity model being developed will
attempt to answer more of these questions. This
paper presents fatigue testing with rotation and
with varying pressures, which is being used to



B aHHOM CEKIIUU NTPEACTABJIEHBI JOKIA/IbI O IPUMEHEHUU
MHHOBAIIMOHHBIX TEXHOJIOTUI BHYTPUCKBAKUHHBIX PA60T
Ha kab6ene 1 'HKT, KoTOpbl€ NO3BOSAIOT YCIEMHO JOCTUTATh
TMIOCTABJICHHBIX LICJICH.

IIprMEeHEeHNE OPUEHTHPYEMOI'O CITYCKAa€MOT'0 Ha
JIEKTPHIECKOM Kabere IIPuoopa AJIst OUHUCTKH C IETBI0O
H3BJICYCHHS ra3,TH(THOTO KIATIAHA U3 OOKOBOM
MaH/IPEJIH B YCJIOBHAX CKOILJICHH A IJIAMA B CKBAKHHE
C OOJIBIIIO¥ HHTEHCHBHOCTHIO HA00PA yIyIa

C.Mypuu, /7T. icepmcemen, M.Ipooem, M. Campesui, D. O3anaro,
11 Copencer, ALTUS Intervention; C. Xarcen, INEOS DeNoS

3aKa34HK ITOCTABUII 33/1a49y 3AMEHBI HETEPMETUYHOT'O
ra3auTHOrO KIAMaHa JJ11 BOCCTAHOBJIEHU I€OUTA CKBAKHUHBL.
BokoBas raznuTHAsg MaHPEIIb ObLIA YCTAHOBIEHA HA yYACTKE
C 60JIBIINUM YIVIOM B HHDKHEN 9aCTH CTBOJIA, YTO IIPUBETIO K
CKOITJIEHHIO IUTAMA BHYTPHU I'a3/IM(PTHOIO KJIAIAHA U PAJIOM
C HUM, YTO 3aTPYAHSJIO €TI0 U3BJIEUEHUE. ICIIBITAHUA ITO
3aXBATy rAa3IU(PTHOIO KJIANIAHA B YCJIOBUAX CKOIIJIEHHA IIJIAMA,
NPOBEICHHBIE HA TOBEPXHOCTH, HE JAIU PE3YIBTATA, JAXKE C
NPUMEHEHUEM SICCA.

151 ONTUMU3ALNU JOOBIYY OOKOBBIE I'A3/IU(PTHBIC MAHIPEIN
YCTAaHABIUBAIOTCS HA OOJIBIINX ITTYOMHAX /I 3AKAYKH I'a3a
B HKT Ha 6011€€ NyOOKHX yYACTKAX CKBAXKUHBL YCTAHOBKA
OOKOBBIX Ir'a3/TU(PTHBIX MAH/APETIEN B y9ACTKAX CKBAXKUHBI C
OOJBIINM YITIOM YBETUYHBAET PUCK IMONAAAHUA B HUX [IIIAM4,
KaK IIPOU3ONLIO C JAHHOM CKBAKHUHOI. /1715 yAAJIEHN A IJTAMA
U3 OOKOBOMU I'a3IU(PTHOU MAH/IPEIN OBLIO PA3pPadOTAHO
WHHOBAIIMOHHOE TEXHUYECKOE PEMIEHUE C UCTIOIb30BAHUEM
HAIIPABJIAIONIErO ITATPYOKA, KOTOPBIH CITYCKAETCA B CKBAKUHY
HA 3JIEKTPUYECKOM KaO€JI€ BMECTE CO CKBAXKUHHBIM
BCACBIBAIOIINM TPAKTOPOM C GOKOBBIM IIPUEMHBIM COITJIOM.

HcriplTaHUA TEXHOJIOIMH OBLUIM IIPOM3BEIEHBI HA
CHELNAJIBHON YCTAHOBKE, KOTOPAs MOJIETIMPOBATIA YIACTOK
CKBaKHHBI C 60JIBIION MHTEHCUBHOCTBIO HA00PA YIJIA U YCIIOBUS
CKOIUIEHUA NUIaMa. [TpU UCTIBITAHMY ObLI IPOU3BEIEH AHAIN3
COOCHOT'O PACTIONOKEHNA COILIA U IIPOMBIBOYHOM CIIOCOOHOCTH
JUI TIPEJTIONATAEMOTO TUITA IJTaMa. FICTIbITaHN A ObLIN
YCIIENTHO IPOBEJIEHBIL, YTO ITO3BOINIIO YKPETTUTh YBEPEHHOCTD
34KA34YMK4 B YCIENTHOM PEIYNbTATE. [IJIs1 JOCTABKUA YCTPOUCTBA
U3BJIEYEHUA IA3TA(PTHOTO KIAITaHA B UCKPHBJIEHHBIN Y4aCTOK
CTBOJIA CKBAXKUHBI ObLJI HECOOXOJUM CKBA>KHHHBINI TPAKTOP,
CIIyCKAEMBIH Ha 3JIEKTpUYeCcKOoM Kabee. ITocne CITO aiis criycka
mabsioHa U CIIO 1151 yCTaHOBKH IIPOOKU B CKBAXKHUHY ObLII
CITYIIEH TPAKTOP C IIPUEMHBIM COIUIOM. 3 y9aCTKA YCTAHOBKH
ra3jau@THOIO KJIAI1aHa 6bLJIO U3BJICYEHO 2 JIMTPA I1ECKA.
Crnepyomas CITO 1no3Bosniia yCIeHO U3BJI€Yb IIOBPEKICHHBINA
ra3ju@THBIN KJIaI1aH. 3ATEM B CKBAKMHY ObLJI yCTAHOBJICH
HOBBIM KJIAIIaH.

JlaHHas padoTa IO3BOINJIA IOATBEPAUTD, YTO IIPUMEHEHHNE
BBIIIEOITUCAHHON TEXHOJIOTUH ABJIAETCSA BHICOKO(PPEKTUBHBIM,
OBICTPO IPOEKTUPYEMBIM U YCIIEITHO UCIIBITAHHBIM PEIEHHUEM
JUISL OUMCTKH OOKOBOH I'a3/IM(PTHOM MAH/PEIN C IIOMOIIIBIO
YCTPOMCTBA, CITYCKAEMOTO Ha AJIEKTPUYECKOM KabeJie.

HoBasa cucreMa HHHITHAIINH 3aPAJ0B II03BOJIAET
HOBBICHTH 0€30IIACHOCTb, HA/IC;KHOCTHh B
addexTuBHOCTH PasoT IO HEepdopauu

C. Aboennacza, /I. Ocmun, . I'apcua-Ocyna, K. I'yomat,

A. Daapo, Schlumberger; C. bosooew, Sonatrach; Y. Moxxameo,
Badly El Din Petroleum Company }

validate the model. Lab measurements made with a
rotation measuring device are also presented.

SESSION 8. Well Intervention Solutions

Conditions faced during well intervention
present opportunities to adopt unique solutions to
address the varying challenges. This session covers
technology introductions and deployment of
innovative techniques in both wireline and coiled
tubing service that enable successful delivery of
intervention objectives.

Electric Line Deployed Orientated Suction
Cleanout Device Enables Gas Lift Valve
Retrieval from Debris Blocked Side Pocket
Mandrel in a Highly Deviated Well

Murchie Stuart, Gjertsen Jobn, Gradem Magne,
Sxtrevik Martin Severin, Osaland Espen, Sorensen
Peter Lykke, ALTUS Intervention; Hansen Steen
Korsgaard, INEOS DeNoS

The client had a leaking gas lift valve (GLV),
which needed to be replaced to restore the integrity
of the well. The side pocket mandrel (SPM), was
located at a high angle part of the well, positioned
on the low side and sand debris had accumulated
in and around the GLV, impairing its retrieval. Tests
carried out on surface to attempt to latch a GLV
through the sand proved ineffective, even with
jarring.

To further optimise production, SPMs are being
installed at increasing well depths, enabling deeper
gas injection into the tubing, Placing SPMs into
the high angle section of deviated wells inherently
increases the risk of them retaining debris, as was
the case in this well. A novel solution, to remove
the accumulated sand debris from the SPM was
proposed, utilising an orientation sub, run in
conjunction with an electric line deployed tractor-
suction tool configuration, incorporating a bespoke
side facing inlet nozzle.

Tests on the designed solution were conducted
in the engineering facility, recreating the deviation,
orientation and debris expected and evaluating
the nozzle alighment and cleanout capability
for the expected debris type. These tests proved
to be highly successful, giving the customer the
confidence to perform the job. The deviation also
necessitated electric line tractor deployment of a
modified retrieval device. Following a drift and
plug setting run, the well tractor and suction tool
assembly was deployed and two litres of sand was
collected from within the SPM. The subsequent run
to pull the faulty GLV was successful, as was the
deployment of a replacement GLV.

The operation proved this to be an excellent
and highly effective example of a rapidly designed
and tested, bespoke, electric line deployed SPM
cleanout solution.

New Initiation System Delivers Improved
Perforating Safety and Reliability While
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B oTpaciu nepdopaiiyiv CKBaKUH JOOBIBAIONTUE KOMITAHHH,
CEPBUCHBIE NOAPAAYUKHN U IPOU3BOAUTEIN NIOCTOSIHHO UIYT
CIIOCO6 MOBBICUTD ITPOU3BOIUTEIBHOCTD KYMYISTUBHON
nep@opanmy, a TAKXKE KA4ECTBO U HAZIEXKHOCTD paboT IpU
BBICOKOM YPOBHE IPOU3BOJICTBEHHOI 6€30MTACHOCTH. B
MHOCJIEJHEE BPEMS, YIUTBIBASI SKOHOMHUUECKUI CI1A/]] B
OTPACIN, HEOOXOJUMOCTb MTOBBIIIEHU SKOHOMUYECKON
Y IPOU3BOACTBEHHOU 3(P(PEKTUBHOCTHU CTANA €llIe Hoyee
AKTYaJIbHOU. B JAHHOM CTAThE IIPEACTABICHO OIIMCAHNE
Pa3paboTKU HOBOI CUCTEMBI MHUITUAIIUHU 33PSIJIOB, CHYCKAEMON
Ha KabeJie, KOTOPAsl HO3BOIUT PEMIMNTD TEKYIIUE 3a1a491
MHOCPEACTBOM MOBBIIIEHUA HAAEKHOCTH, 3(PPEKTUBHOCTH
U 6€30ACHOCTHU IPOBEJEHUS NEP(POPALUOHHBIX PA0OOT HA
Kabere.

Pa3paboTKa HOBOU CUCTEMBI MHUIIUAIIUU 3APSI/JOB
JUIS TPAJAUIIMOHHOI'O PBIHKA TEP(POPALMOHHBIX PA6OT
BEJIACh HA OCHOBE CYIIECTBYIOMMX TEXHOJIOTUN I
PBIHKA HECTAHJAPTHBIX NEPPOPALTUOHHBIX PA6OT.

Cucrema MHUITUAIIUY OTBeuaeT Tpe6oBanusam APl RP67

(4-4 pegak A HAa MOMEHT NyOIMKALIUU CTAThN). [lepen
ONBITHO-TIPOMBIIIVIEHHBIMYA PA0OTAMHU TEXHOJIOT U

OBbLIa YCIIENTHO UCIIBITAHA U COITTACOBaH4. KOHCTpyKIIMA
WHULIAATOPA ObLIa KBATU(PUIIMPOBAHA KAK UHUIITUATOP

2-11 rpyms cragaapra API RPG7, 9TO O3BOSIET
HUCHONB30BATh €T0 6€3 HEOOXOANMOCTHU IMPEKPAIIEHU A

BCEX PAJMOCUTHAJIOB B ONIPEAEIEHHOM 30HE IIPU CITYCKE.
[ToneBble UCITBITAHUA TO3BOJIUIN NTOATBEPAUTD, YTO
YIIPOIIEHME MTPOLECCA TOATOTOBKH 3APAIOB ITO3BOJAET
MHOBBICUTH IPOU3BOACTBEHHYIO 3(P(PEKTUBHOCTD U

CHU3UTD BJIUAHHUE YEJIOBEUYECKOT O (paKkTOopa. Kpome Toro,
YMEHBIIIEHHE KOJIMYECTBA JIEMEHTOB KOMIIOHOBKU U
YVIIPOIIEHNE TEXHUYECKOTO OOCITYKMBAHUSA ITOBBIIIAET
HAJIE’KHOCTDb TEXHOJIOTUHU U ITO3BOMAET OOECIIEYUTD IIPOCTYIO
U yIOOHYIO 3KCILTyaTanuio. CEJEeKTUBHBIE TEP(POPATOPHI
ropas/io NPOUIE B COOPKE U IIEPEBOJIE 3APS/IOB B padouee
cocTossHuEe. KOMIIOHOBKHU TAKHUX NEPHOPATOPOB MOAXOIAT JJId
NPUMEHEHHNA HA CKBAXKUHAX, I7I€ B [IPOIJIOM KOMIIOHOBKH C
OOJIBIIMM KOJTMYECTBOM 3JIEMEHTOB U JUIUTEJIbHBIM BDEMEHEM
B3BEICHU S 1epPOpPATOPA OBLIN HENTPUT'OJHBL.

HoBas cucreMa nHUIMalliuy HA JITaHHBIH MOMEHT
NIPUMEHAETCA B HECKOJIBKUX PETMOHAX 110 BCEMY MUDY.

B pesynbrare 6bU10 MOKA34HO, YTO HOBAS CUCTEMA ITO3BOJINIIA
3HAYUTEBHO ITOBBICUTD HAJIEXKHOCTD, 3(PPEKTUBHOCTD

1 6€30MIACHOCTD PA0OT CO B3PhIBUYATBIMHU BEIIECTBAMU HA
Kaoese. JJaHHasA TEXHOJIOTUA OKAXKET 3HAYUTEIBHOE BIIMAHUE
Ha 1ep@OpPaUOHHBIE PA6OTHI, OJHOBPEMEHHO ITOBLICUB
IIPOU3BOJACTBEHHYIO 9(PPEKTUBHOCTD U 6€30I1ACHOCTH PabOoT.

NHHOBAITHOHHBIM CIIOCO0 JOCTABKH CKBAKHMHHBIX
IPHGOPOB C IIOMOIIBIO KOMIIO3UTHOTO KAPOOHOBOTO
IITOKA

. Tpyn, Archer

IIporpaMma BHYTPHUCKBAKMHHBIX PA6OT MOKET BKJIIOYATH
B €051 UCITOJIb30BAHUE TEXHOJIOTUH CITYCKA PA3JIMYHBIX
IIPUOOPOB KAK HA KAHATE, TAK U HA JIEKTPUYECKOM Kaberie.
B Takux cinydasx TpedyeTcs CMEHA OOOPYJOBAHUS LIS KAXKIOT'O
CrIoco6a JOCTABKU. 3a49aCTYIO 3TO IIPOUCXOLUT HA OAHOM U
TOM K€ CKBAKUHE. PellieHUEM SIBISIETCSI HOBASI TEXHOJIOT U
MPOBE/ICHUS BHYTPHUCKBAXKUHHBIX PA60T, KOTOPAS IO3BOIUT
CITyCKATh B CKBAXKUHY JIECKTPUUECKUE, IIEKTPOMEXAHUYECKHE
U MEXaHUYECKHE IPHUOOPHL B TaHHO CTAThe IPEICTABICHO
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Maximizing Efficiency

Aboelnaga S., Austin D., Garcia-Osuna F,
Goodman K, Fayard A.J., Schlumberger; Bouloudene
S, Sonatrach; Mohamed Yasser, Badr, El Din
Petroleum Companny

In the perforating industry, operators, service
companies, and manufacturers are constantly
looking to improve shaped-charge performance
and product quality and reliability while ensuring
the highest levels of safety. More recently, there has
been a heightened urgency to deliver improved
operational efficiency considering recent industry
downturns and the need to become more cost
efficient. A new wireline perforating initiation
system has been developed that addresses current
industry challenges by improving reliability and
efficiency while also improving the overall safety
of wireline perforating operations.

The development of a new initiation system
for the conventional perforating market has built
upon existing technologies previously developed
for the unconventional market. The initiator
system follows the guidelines of API RPG7, fourth
edition (in review at the time of publication), and
has undergone detailed testing and validation
before introduction to the field. The design has
been qualified as an APIRP67 Group 2 initiator,
which allows use without requiring radio silence
in the conventional exclusion area. Field testing
has demonstrated that the simplification of the
preparation and arming process significantly
improves operational efficiency and reduces the
risk of human error. Additionally, by eliminating
parts and simplifying maintenance, system
reliability and usability is further improved.
Selective guns are much simpler to prepare and
arm, making the utilization of such gunstrings
more appealing in areas where, in the past, they
may not have been viable due to the additional
complexity and/or associated arming time.

This new gun system is currently being deployed
in several areas around the world and has shown
that it can deliver step-change improvements
in reliability and efficiency with improved
operational safety when working with explosives
in wireline operations. This will have a significant
impact on perforating operations, improving the
safety of the field workforce while simultaneously
improving operational efficiency.

Innovation in Conveyance with Carbon
Composite Rod
Troup Duncan, Archer

An intervention program in a well may require
the use of both electric line and slick line to convey
avariety of services. This calls for the swapping
between conveyance systems, often multiple times
in a single intervention program. A viable solution
is a new system for carrying out interventions in
oil wells which is designed to convey electrical,



ONHCAHUE HOBOM TEXHOJIOTUH CIYCKA IPUOOPOB B CKBAKUHY U
OIBITA €€ IPUMEHEHUS.

IIpenMyIecTBaMU KApOOHOBOIO KOMIIO3UTHOI'O MATEPHUATIA
SIBJIAIOTCS BBICOKASI IPOYHOCTD M OOJIEIYEHHBIN BEC IO
CPAaBHEHUIO C TPAJULIMOHHBIMU MaTEPUAIAMU KaO€EIEH, a
IVIaIKas1 MOBEPXHOCTD UCKJIIOYAET HEOOXOAMMOCTD CMA3bIBAHUSA
CHCTEM KOHTPOJIA JABJICHUSL. BO3MOXHOCTB IPOBEICHUSA
BBICOKOTOYHBIX F€O(DU3NIECKHUX UCCJIEJOBAHUI, 4 TAKIKE
MEXAHUYECKUX PAOOT C OONBIINMHU HATPY3KAMHU C OHUM U TEM
JK€ YCTBEBBIM OOOPYIOBAHUEM O3BOJISIET BBIIIOIHATD CJIOXKHbBIE
BHYTPHUCKBA’KUHHBIE PAOOTHI C OHOU YCTHEBOU YCTAHOBKOI 1
MYIBTUAUCITATIIMHAPHON KOMAH/ION.

IlepBo€ NOJIEBOE UCTIBITAHUE HOBOT'O CIIOCO0A JOCTABKU
npUO6OPOB HA 32001 6BLIO MPOBEAECHO Ha Menb(he CEBEPHOTO
MOpst. ICTIBITAaHHE TOATBEPUIIO CIIOCOOHOCTD BBIIIOJTHEHUS
MEXAHUYECKUX BHYTPUCKBAKUHHBIX paGoT (16 CIIO) u paGoT ¢
TIPUMEHEHHEM JIEKTPUUIECKOTO Kabess (12 CITO). IIpoyHOoCTh
MAaTEPHUAJIA IITOKA OOECIIEYUBAET CITYCK B CKBAXKUHY JUIMHHBIX U
TSKEJIBIX 3A00MHBIX KOMIIOHOBOK. Kap6OHOBBI KOMITO3UTHBIN
IITOK C BO3MOKHOCTBIO JIEKTPUYECKOTO U MEXAHUYECKOT'O
Pa3beJUHEHNS TO3BOIAET IIPOBOAUTD CITYCK KOMIIOHOBOK,
KOTOPBIE HEBO3MOKHO CITYCKATh HA CTAHJAPTHOM Kabeie.

MexXaHWYeCKas MPOYHOCTD U JKECTKOCTD IITOKA BMECTE
C JIETKUM BECOM ITO3BOJIAIOT 9(PMEKTUBHO IIJIAHUPOBATH
MNPOrPaAMMY BHYTPHUCKBAKUHHBIX PA0OT, KOTOPAs OObEAUHSAET
NPOBEACHUE MEXAHUUECKHUX PAOOT U PabOT C IPUMEHEHUEM
JIEKTPHUYECKOTO KAO€EIIA HA OJJHOM U TOM XKE YCThEBOM
o60pynoBaHUH. C MOMEHTA IIEPBOI'O IPUMEHEHHNA JJIMHA
IIITOKA YBEJIUMYMIIACH 10 10 KM, 9TO TO3BOJIAET IPOBOJAUTD
BHYTPUCKBAXKUHHBIE PAOOTHI U, YTO 6OJIEE BAXKHO, JIOBUJIBHBIE
PabOTHI B CKBAXKUHAX C OOJIBIINUM OTXO/IOM OT BEPTHUKAJIH.
Tak:Ke CTOUT OTMETHUTD BO3MOXKXHOCTb JIOCTABKH IIPHOOPOB
B F'OPU30OHTAJIBHBIE YYACTKN CKBA’KWH O€3 IPHMEHEHUA
CKBAKHMHHBIX TPAKTOPOB, YTO OOECIICUNBACT OOJIce
OBICTPOE U IKOHOMMYECKU 3(PPEKTUBHOE IIPOBEACHUE
BHYTPUCKBAXKUHHBIX PA0OT.

VHHUKAJIbHBIH OIBIT IIPOBE/ICHHU I TOBHJIBHBIX PA0OT
B CKBA>KHHAaX C aHOMaJIbHO BBICOKHM ILZIACTOBBIM
JABJIE€HHUEM — ITYTh K HOBBIIIEHHIO 3(PPEKTHBHOCTH
3aKAaHYHBAHUA CKBAYKHH

/. Cxygra, RedZone Coil Tubing; K. Cmaobaep, GEP Haynesville

OIHNM U3 OCHOBHBIX METOZIOB 3aKAHYMBAHUA CKBAKIH
OCTAETCS TEXHOJIOrUsI MHOrocTaaurHoro I'PIT Plug & Perf.
Pa36ypka KOMITIO3UTHBIX IIPOOOK ¢ nomonbio FHKT saBiseTcs
CJIO’KHOY oniepanuei ¢ 60IpIINMU PUCKAMU IIPU IIPOBEJCHUN
PaboT B CJIOKHBIX YCJIOBUAX. ICTIONIB30BAHUE CTAHAAPTHBIX
TEXHOJIOTMH IMOBBIIAET BEPOATHOCTD TAKUX ABAPUM, KAK
npuxsaT FTHKT 1 ocrasieHne npubopoB B CKBAXKUHE. Takue
4ABAPHM IIPUBOJAT K 3HAYUTEIbHBIM 3ATPATAM HA JIOBUJILHbBIE
PpaboThl, IOTEPE JOOBIYU U B HEKOTOPBIX CIydaaX K IOTEPE BCEU
CKBA>KUHEL

OHa U3 TAKMX ABAPUIL IIPOU3OILIA BO BpEMA (PPE3EPOBAHUA
KOMIIO3UTHBIX IPOOOK, KOITIA OCTAHOBKA PA0OTHI
3260HHOI'O MHCTPYMEHTA IIPUBEIA K IOTEPE HUPKYIIALINMY, U,
CJIEZIOBATEIBHO, K IPUXBATY. BbUIH NPOM3BEACHBI PA6OTHI IO
peske THKT B BEpTUKAIBHOM YYACTKE CKBAKUHBI, B PE3YJIBTATE
YEro B TOPU3OHTAJIBHOM YYACTKE CKBAXKHUHBI OCTAJIOCh OOJIee
1400 M THKT guameTpom 50 mM. [TleppoodepeHON 3a4a9€eH
JI71s1 O6€CTIEYEHU S VINTEIBHON SKCIUTYaTALUU CKBAKHUHBI
OBbUIO TPOBEJECHUE JIOBIJIBHBIX paboT o n3BiedyeHuio THKT

electro-mechanical and mechanical services.
The paper aims to describe this new conveyance
system and discuss field experience to date.

Carbon composite material technology confers
the benefit of higher strength at reduced weight
when compared to conventional cable materials
and the slick surface eliminates the need for grease
injection pressure control systems. The ability to
perform both precision logging and heavy duty
mechanical services within the same rig-up allows
complex well programs to be executed with only
one unit and a multi-skilled crew.

The first field trial for the new conveyance
system was conducted offshore in the North Sea,
and proved the carbon composite rod capable
of performing both mechanical intervention
(16 runs) and electric line (12 runs) services. The
strength of the rod material enables the running
of long and heavy bottom hole assemblies. Run in
conjunction with electrical or mechanical release
devices, the carbon composite rod is able to deploy
strings beyond the capability of conventional
wirelines.

The physical strength and rigidity of the rod,
coupled with its light weight, allow efficient
planning of intervention programs where
mechanical and electric services are combined
in a single rig-up. Since the first trial, advances in
technique have brought 10km (32,000 ft.) rods
to the field enabling intervention access to, and
perhaps more importantly retrieval from, extended
reach wells. Equally of interest is the ability of
the rod to access short lateral sections without
resorting to tractor technology, allowing faster and
more economical intervention.

Unique High Pressure Fishing Operation
Leads Way to Increased Completions
Efficiency

Skufca Jason, RedZone Coil Tubing; Stabler
Christopher, GEP Haynesuville, LLC

Plug-and-perf multizone fracturing remains a
dominate completion method in the Haynesville
shale. Removing the composite frac plugs (CFP)
utilizing coiled tubing (CT) remains a challenging
operation with increased risks due to extreme
well environments. Operations completed using
older, conventional methodologies increase the
likelihood of stuck CT events. These stuck pipe
events add considerable cost to the completion
through fishing, lost production time, or worse,
loss of the entire well.

In one such instance while milling CFPs,
the downhole tools seized resulting in loss of
circulation, subsequently leading to a stuck in
hole event. Wireline severing tools cut the pipe in
the vertical section, leaving over 4,500 ft of 2 in.
CT in the lateral. Removing the CT fish without
damaging the formation was paramount to the
long-term profitability of the well. Conventional
fishing methods were considered, but unfavorable
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TEXHOJIOI'MU

6€3 OKA3aHUS BIMAHUSA HA IIACT. VI3HAYAJIBHO INIAHUPOBAJIOCh
UCIOJIb30BATh CTAHAAPTHBIE TEXHOJOI MU JIOBUJIBHBIX
paboT, OIHAKO HEPEHTAOETBHOCTD U MTOBBIIIIEHHBIN PUCK
YXYAUIEHHS KOJJIEKTOPCKHUX CBOUCTB IJIACTA IIPUBENIH K BEIOOPY
TUOPHTHOTO OAXO/A, B KOTOPOM COYETAIOCH UCTIONIb30BAHUE
KabeJ1s1, KOMILIEKCA CIYCKO-TIO/BEMHOI'O OOOPYIOBAHM A, KAHATA
u'HKT.

OCTaBIEHHAS B CKBAXKUHE TPyOa ObLIa YCIEIIHO 3AXBAYEHA
C IOMOMIBIO KOMIIJIEKCA CITYCKO-TIO/EMHOI'O OOOPY/IOBAHMUS,
KOTOPBI¥ NO3BOMWI UCOnb30BaTh THKT nuamerpom 31,7 Mm
JUISL JOCTABKHU TPyO6Ope3KH /11s1 ocBObOxJeHUss THKT 60sbIiero
JUAMETPA B TOPU3OHTAIBHOM YYACTKE CKBAXXUHBL JJaHHBIIN
OAXO/ TO3BOJIIII ycriemHO u3Biieyb THKT nuamerpoMm 50 MM B
TEKYIUX CKBAXKUHHBIX YCJIOBUAX, YTO MO3BOIHJIO CIKOHOMUTD
4 MMJJIMOHA JIOJIJIAPOB U 55 JHEN pA60OYETO BPEMEHH 11O
CPAaBHEHHIO CO CTAHJAPTHBIMU METOAAMHU. [TocCe JaHHOI
4BAPHUM OBUTH BHECEHBI U3MEHEHUS B IPOTrPAMMY PAdOT IO
(PpEe3EPOBAHUIO, YTO ITO3BOIHIIO ITOBBICUTH 3(P(PEKTUBHOCTD
paboT U MUHUMHU3UPOBATH PUCK IOBTOPHOU ABAPHU.

HOBBI¥ MOAXO/, K IOCTABKE IPHOOPOB HA 32001
CKBAKHHBI

P Illamnun, /1. 3onm, C. Xuzeumnc, C. Appma6, M. @rarnoep,
Schlumberger; /. Bponza, P. Mu.nie, BP

Passutne cepsrca 'THKT npuBesIo K MOBBIMEHHIO CJIOKHOCTH
U JJIMHBI 3a600MHBIX KOMIIOHOBOK. Ha TEKyuii MOMEHT Ha
MHOI'MX CKBA’KMHAX /I TOTO, YTOOBI CITyCTUTb KOMIIOHOBKY,
TpeOyeTCs IPOBEACHNUE HECKONBKUX CITO BMECTO OJHOM, 1aXKe
C MCIIOJIb30BAHUEM KPaHa I'py3onogbeMHOCTbIO 100 T. Ha
CKBAXXUHAX, I7Ie yCTheBOe 06opypoBanue 'HKT monTHpyeTCa
Ha OalllHe, MAKCUMAJIbHASA [JIMHA KOMIIOHOBKH €lIe 00ee
OIPAHUYEHA, YTO IIPUBOJUT K CHHUKEHHUIO 3(PPEKTUBHOCTH
paboThl n3-3a 605bMOro KonmuuecTsa CITO. Kak MOKa3pIBaeT
OIIBIT, HOBBIE 3JIEMEHTBI KOMIIOHOBKU MOHTHUPYIOTCA IO
CEKIUAM HA Y2KE CMOHTHPOBAHHYIO U MIOJIBEMIEHHYIO
B IIPEBEHTOPE KOMITIOHOBKY. OTHAKO JJAHHOE PEIIECHUE,
K4aK IIPABUJIO, PEJKO UCTIONIBb3YETCA U3-34 CJIOKHOCTH U
BBICOKOT'O pHUCKa. [J1aBHAs1 paboTa IO ONITUMU3AUN PAOOT
IO CITyCKY 3200MHBIX KOMIIOHOBOK OblJ1a OIMCaHa ToMMepoM
U DCTIIMHIEPOM B CTaThe 1992 roja «be3onacHsbIi CITyCcK
CHEITUAIBHBIX 3200MHBIX KOMITIOHOBOK 'HKT B CKBaKHMHAX
TIO7T ZIABJICHUEM» (CTaThst SPE-24621MS, ipeicTaBaeHa
Ha €XXEr'O/THOMN TEXHUYECKOH KOH(PEPEHIIUU 1 BBICTABKE
SPE). Llenbto HACTOAIIECH paOOTHI SIBJSETCS [IOBBIIIICHUE
06€3011aCHOCTHU U 3(PPEKTUBHOCTH CITYCKA B CKBAXKUHY 11EJIbHBIX
3260MHBIX KOMITIOHOBOK. ITepBast paboTa, r71e Opl1a IPUMEHEHA
TEXHOJIOTUs], OIIMCAHHAS B CTATHE, OblIA IIPOBEJCHA B AJISICKE. B
CKBAXUHY OBbUIO CITyIIEHO 170 M KOMIIOHOBKHU IIEPPOPATOPOB,
a JITs1 BBITIOJTHEHUSI pa6OTHI BMECTO 26 CITO OTpe6OBATUCH
3 CITO g1 reo(pru3nydeCcKux ucciefoBanuii u 3 CI1O gisa
rep@oparyu, 4T IO3BOJINIIO CAKOHOMUTS 5,8 CYTOK BDEMECHU
padors! komiiekca FTHKT.

Ilepssiii onbrT ppesepoBanusa Ha THKT B cKkBaKuHE
C OJHHUM JHuaMeTpOoM 178 MM C HCIIOJIB30BAHHEM
TeJIE€METPHH B PCATHHOM BPEMEHHU

B. Tanua, 3. Dpron, I1. Pamonoerrx, M. Xooatioon, A.Illaabar,
C. Tpammep, Schlumberger

OJHUM U3 CAMBIX OOJIBIINX 34I1ACOB I'd34 B MUPE OO0Ia/1a€T
Cpeanuri BocTok. o601 NPOEKT B JAHHOM PETUOHE TPEGYET
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economics in addition to the risk of formation
damage lead to the selection of a hybrid approach
combining wireline, snubbing, slickline and CT.

The fish was successfully latched using a
snubbing unit, providing a conduit for 1-% in. CT
to convey a severing tool to free the larger coil in
the lateral section. This enabled the continuous
removal of the 2 in. CT under live well conditions,
saving over 4 million dollars and 55 days compared
to conventional techniques. Following the stuck
pipe event, a complete change in the drillout
procedure was implemented, increasing efficiency
while minimizing the risk of a repeat event.

Redefining Pressure Deployment

Shampine Rod, Zsolt Liam, Higgins Stephen, Aftab
Saif, Flander Mattias, Schiumberger; Bronga Jaime,
Mielke Rob, BP

As coiled tubing (CT) has matured as a service,
the complexity and length of toolstrings has
increased. Today, even with a 100-ton crane,
operators are often required to make multiple
runs rather than employ a single toolstring. In
environments where lifting heights are more
limited, such as mast-based CT units (CTUs), this
can lead to many runs and inefficient operations.
Historically, deploying tools in sections hung
off in a blowout preventer (BOP) has been
used to address this. However, this solution has
typically been avoided because of the complexity
and hazard of the operation. The groundwork
for improving this operation was laid out by
Thomeer and Eslinger in their 1992 paper, Safe
Deployment of Specialized Coiled-Tubing Tools
in Live Wells (SPE-24621MS presented at the SPE
Annual Technical Conference and Exhibition). The
present work was done to improve the safety and
efficiency of the entire bar deployment operation.
It was first used in Alaska to deploy 560 feet of
perforating guns where it replaced 26 runs with
3 logging runs and 3 perforating runs, saving 5.8
CTU days.

First Time Coiled Tubing Milling in 7-in.
Monobore Gas Well Using Downhole Real-
Time Measurements

Tapia WR., Erkol Z., Ramondenc P, Houdaidon M.,
Shaaban A., Trummer S., Schlumberger

One of the biggest sources of dry gas in the
world is located in the Middle East. Every project
in this field faces challenges that require good-
quality downhole data to be properly addressed.
In the present case, the risks involved when
milling inside a 7-in. monobore completion with
2 3/8-in. coiled tubing (CT) in gas conditions
motivated the use of a state-of-the-art bottomhole
assembly capable of providing real-time downhole
parameters to operate the mill both safely and
efficiently.

The project, which included an extensive



HA/IJIEXKAIIETO BBIIIOJIHEHUSA Pab0T IO COHOPY U O6PAOOTKE
3a00MHBIX JAHHBIX BEICOKOT'O KA4ECTBA. B JaHHOM City4ae i
IPOBEACHUS PA60T 1O (ppe3epoBanuio Ha THKT quameTpom
60 MM B 06CaTHOM KOJIOHHE TUAMETPOM 178 MM B yCIIOBHSX
MHOCTYIAIOUIETO U3 IJIACTA I'a32 HOTPEOOBATIOCH IPUMEHEHUE
COBPEMEHHOM 3200MHON KOMIIOHOBKH, ITIO3BOJISIIONICH B
PEATBLHOM BPEMEHU IOJIYYaTh 3200MHBIC IAHHBIC /17151 6051€€
3(pPEKTUBHOIO U 6E30MACHOTO (PPEZEPOBAHUSL.

PadoTa Haz JAHHBIM IPOEKTOM IIPEATIONATaIa TECHOE
COTPYAHHUYECTBO CEPBUCHBIX KOMIaHU M 110 'HKT u
BHYTPHUCKBA)KUHHOMY OO0PYZOBAHUIO. [IPOEKT COCTOAN
U3 HECKOJIBKUX MHHOBAIIMOHHBIX 3TANOB. CHAYaJIa
JUIs1 O6ecriedeHU s TPEeOGyeEMOro pacxXo/ia JIJ1sl 3AI1ACOBKH
OnTOBOJIOKOHHOTO Kab6ensa B THKT Ha CkBaXXuHe 6bL1a
HCIOJIb30BAHA CMIEIIUAIBHASA EMKOCTb. 3aTEM JIIS NTEPEAAYN
3200MHBIX U YCTBEBBIX JJAHHBIX B PEATIBHOM BPEMEHH ObLIA
pa3paboTaHa oA 3aKa3 CUCTEMA COOPA JAHHBIX, KOTOPAs
COOTBETCTBYET CTPOTUM TPEOOBAHUAM 3aKa34MKa. Takxe
JUIS OOECTIEYEH U CBA3H BCEX ITPOI'PAMMHBIX ITPOAYKTOB
KAXXJOI'0 NOJIPSATIHKA MEXKAY COOOM ObLIa pa3zpaboTaHa
CHELNAJIBbHAS ANIAPATYPA U IPOTOKOJIBL Jlajiee 6bLI IPOBEICH
THIATEABHBIN AHAJIN3 JJ1 ONIPEICICHUS HAn00J1e€ O€30I1ACHOTO
METO/A CITYCKA (PP€3a B CKBAKUHY U ITPOBEJEHU PAOOT IO
(Ppe3EPOBAHUIO A1 PENIEHUA ITOCTABJICHHBIX 32/1a4.

VCIIENHBIN OIBIT ITPOBEJAEHN PAOOT IO (PPEIEPOBAHUIO B
KOJIOHHE AaMeTPOM 178 MM B yCJIOBUAX ITOCTYIUIEHUA I'A3a
W3 IJIACTA ABJIAETCA PEZYIBTATOM HECKOJIBKUX JOCTHXKEHUIA,
KOTOPBIX yIAJIOCh JIOOUTBCA 32 BDEMS BBITIOJIHEHH A PAOOT.
CucreMa TEIEMETPUN B PEATIBHOM BPEMEHH CITYKUIIA IS
YIIPaBJIECHUS 3A00MHBIM HUHCTPYMEHTOM, KOTOPBIN BIIEPBBIE
HCIIOJIb30BAJICA B TAKHUX CJIO’KHBIX YCJIOBUAX. CUCTEMA
TIO3BOJIMJIA IEPEAABATD B KAOUHY ynpasieHus THKT
CJIEYIOUIUE JAHHBIE: KDY TAMIUIT MOMEHT Ha 3260€, JaBJIEHHE
(BHYTPHU U CHAPYXKU (Ppe3a), ITyOHHY, BEC HA (PPE3EPYIONINT
UHCTPYMEHT. DPPEKTUBHAS MHTEPIPETALS [IOJTYIEHHBIX
JaHHBIX ITO3BOMMIIA Oypribiuky THKT 1 crienuanucry
0 (PPE3EPOBAHUIO BBIIIOJIHUTD (Ppe3epoBaHre 30 METPOB
LIEMEHTA U pa30yprBacMo Npo6ku 3a Tpu CIIO. /17151 3a11aCOBKU
OITTOBOJIOKOHHOTO Ka6esst B THKT quameTpom 60 MM
OTPE6OBAJIACH JOTIOJIHUTEIbHAA U3MEPUTEBHASA ATIIIAPATYPA
(pacxogoMepBhl U JATYUKHU JABJICHHNA) JJIs1 TOYHOI'O CJIEKEHU
34 MAPAMETPAMHU 3aKAYKH KUAKOCTU. Tenepb UCIIOJIb30BAHNE
JIAHHOM U3MEPUTEIbHOM AIIIaAPATyPbI OYJET ABJIATHCS
CTAH/AAPTHBIM TPEGOBAHMUEM JIJIA BBIITOJTHEHM A ITOAOOHBIX
padoT 1o Bcemy Mupy. UHTEp@Ec CUCTEMBI CBA3H MEXKY
MIPOrPAMMHBIMU IIPOAYKTAMHU PA3HBIX KOMIIAHUI 171 C60pa
BA’KHBIX IAPAMETPOB YCHENTHO CEOS1 3aPEKOMEH/IOBAT, U B
JTAJIBHEHIIIEM OYACT ABIATHCSA STAJIOHOM.

HecMoTps Ha M3MEHEHM S CKBAKMHHBIX YCJIOBHE BO BpEMS
onepanuu, padoTa 6bl1a BBIIIOJIHEHA B IIOJTHOM COOTBETCTBUU
C TPe6OBAHUAMM 6E€30IIACHOCTH. B paMKax pabOThI ObLIO
Pa3paboTaHO AEPEBO PEUICHUH, B KOTOPOM ObLIO YYTEHO
HECKOJIBKO BO3MOKHBIX BAPHUAHTOB YPE3BbIYANHBIX CUTYALA].
Kasx/10€e IpUHATOE PEIIEHUE PACCMATPUBATIOCH BCEMU
KOMITAHUSIMU HA OCHOBE 3aITHCHIBAEMBIX 3A60MHBIX JAHHBIX,
YTO IO3BOJIMJIO MAKCUMAJIBHO 3(P(PEKTHUBHO HUCIIOIb30BATH
KOMITOHOBKY /I/Is1 (DPE3EPOBAHMS 1 OIBIT KCIIEPTOB.

B 1aHHOM cTaThe IPUBEEH 60JIBIION OO'bEM HH(POPMAITUH,
MOJIyYEHHOM NPH IIPOEKTUPOBAHUH U BBITIOTHEHUU PAOOT.
IToapO6GHO ONUCAHBI ICHCTBHS CEPBUCHBIX KOMITAHU IO
UHTETrPaIH O60PYAOBAHUS U TEXHOIOTUM /IS PENICHU S
MOCTABJICHHBIX 33/1a4. JJAHHBII OITBIT MOXET ObITh UCIIOJIb30BAH

integration between the CT and downhole tools
providers, consisted of various innovative stages.
First, a stimulation vessel was used to deliver
enough pumping capacity to inject the fiber
optics carrier into the CT pipe located on the rig.
Then, a customized surface acquisition system
was implemented to comply with strict zoning
requirements, and protocols and hardware
were designed for communication between the
software of all parties to transmit downhole
and surface data in real time. Finally, a thorough
analysis was conducted to identify the safest
method to deploy and run the milling tools to
achieve the job objective.

This successful milling operation in 7-in.
monobore completion and gas conditions was the
result of several achievements made throughout
the project. The real-time telemetry system served
rugged downhole tools, which were being used
under these conditions for the first time. They
provided downhole torque, pressure (both inside
and outside of the milling tool), depth control
variables, and weight on bit to the CT control
cabin, where the CT operator and milling tool
specialist effectively interpreted the data and took
actions to mill 100 ft of cement and a drillable plug
in three runs. The critical operation to inject the
fiber optic carrier in the 2 3/8-in. CT pipe required
incorporating extra measurement equipment such
as flowmeters and pressure gauges in the system
to closely check pumping parameters, which
will now be utilized as a standard for other such
interventions worldwide. Finally, the design of the
communication interface between the software of
the different companies proved to be effective at
compiling all the critical parameters and became a
benchmark for future operations.

Even though well conditions changed during
the operation, the job was executed safely based
on a detailed decision tree that incorporated
several contingencies. Each action was reviewed
by all parties based mainly on the downhole data
recorded, which allowed getting the best out of the
milling bottomhole assembly and the expertise
incorporated in the project.

This work shares a vast amount of information
collected during the design and execution of
the project. The significant effort performed by
all the parties to integrate their equipment and
technology are detailed within the context of the
job's objectives and can be used as a reference
by other locations. Contingency plans are also
detailed, as well as safety measures and lessons
learned.

SESSION 9. Offshore and Subsea Well
Intervention Operations

How to intervene into offshore and subsea
wells has become an important issue in a cost
constrained environment. A lower for longer oil
price has motivated business to move to alternative
efficient and effective subsea well intervention
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JULS BBITIOJTHEHUS IPYTUX PAO6OT. TAKKE B CTATHE OIIUCAHBI
IUTAHBI IMKBUIAIIMU ABAPUUI, MEPBI TEXHUKU OE30IIACHOCTH U
CJIeJIAaHHBIE BBIBOJBL

CEKIIHA 9. BHYTPHCKBAa KHHHBIE PAa0OTHI HA mIeabde u

B INTYyOOKOBOJHBIX CKBAKHHaX

B yC/IOBUSAX IIEHOBBIX OIPAHUYEHU N BAKHBIM BOIIPOCOM
SIBJIAETCS IPOBEJICHUE BHYTPHUCKBAXKUHHBIX Pab60T Ha
mesbde U B IITyOOKOBOJHBIX CKBAKMHAX. CHUKEHUE LIEH
Ha HE(TB IPUBEJIO K TOMY, YTO KOMIAHUU HAYAJIU UCKATh
AJIBTEPHATUBHBIE 3(P(PEKTUBHBIC METOABI BHYTPHUCKBAKUHHBIX
pa6oT Ha menbde. OCIOKHEHHUS TPOUCXO/ISIT KAK HA
CTaJINU JOOBIYH, TAK U HA CTAJWUHN SKCIUIYATAIINH 3PETIBIX
MECTOPOXKJAECHUM, KOI7[A IVTAHUPYETCS KOHCEPBAITUS CKBAXKUH.
B 1aHHOM CEK1IMHM TOKIA1bI ITIOCBAIEHBI PEMIEHUIO 33/1a4 110
TOMCKY HOBBIX YHUKAJIbHBIX TEXHUYECKUX PEIICHU Yyepe3
OOCYXKJEHUE PEATIBHOT'O IIPOMBICIIOBOT'O OITBITA U IMTOJTYYEHHBIX
BBIBOJIOB. JJaHHBIE TEXHUYECKUE PEIICHUS MOT'YT IPUMEHSTHCS
H4 JPYTUX CKBAKMHAX C HOXOXKUMHM OCJIOKHEHUSIMHU.

YCreurHbI¥ OIIBIT IPOMBIBKH CKBAKHUHBI OT TAKEIOT'O
npormnanTa nocie I'PII B InmyOOKOBOJTHOF CKBAKHHE
B MEKCHKAaHCKOM 3a/IUBE

/. Be66, PE, Chevron,; b. Connvep, Halliburton

B kadecTBe NPONMNaHTa HA INTYOOKOBOAHBIX CKBAXKIHAX
MEKCHKAaHCKOT'O 3aJIMBA B OCHOBHOM UCIIOIb3yETCS IPOMITAHT,
THOJYYEHHBIN 13 60KCHUTA, 61ar01apsi CBOEH BBICOKOM
NPOYHOCTHU U BBICOKO! ITPOBOIMMOCTH TPEIMMHBL. OTHAKO
MPOMIIAHT, TOJTyYEHHBIA U3 OOKCUTA, OKA3bIBAE€T HETATUBHOE
BoaaericTBre Ha 'HKT n3-3a BBICOKOH YIE/IbHOU IVIOTHOCTH
(MpuGIU3UTENBHO 3,6). B aHHOM CTAThE MPEACTABICHO
OITMCAHUE INIAHUPOBAHUA U BBITTOJTHEHUA PA0OT MO IIPOMBIBKE
CKBAKMHBI OT TAXKEJIOTO IporanTa rocie I'PIT ¢ mnomonibio
I'HKT Ha MeCTOPOXKAEHUH TanTH B MEKCUKAHCKOM 34JIUBE.

Bo Bpems 3aKkaHYMBAHNA ITOABOJHON CKBAXXHUHBI IOCTYII
B CKBAKMHY OCYIIECTBJIAICS C IOMOIIBIO 6yPOBOTO CYAHA
C CUCTEMOU JUHAMMNYECKOTO MO3UITMOHUPOBanus. Ilocie
YCTAaHOBKH KOMIIOHOBKM HMJKHETO 3aKAHYUBAHUSA HA
OypribHBIX TPy6ax 6611 npoussezeH I'PIL ITpu I'PIT 611
nonydeH CTOIT, B pe3y/IbTaTe Yero B KOJIOHHE OCTAJIOCh
NPUOIU3UTENBHO 78 T MPOIMIAHTA4, KOTOPBIH HE YAAI0Ch
TOAHSATD HA IOBEPXHOCTD. YcTaHOBKA 'HKT 6p1112
CMOHTHPOBAHA B CTIIELTUATIBHON PAME, KOTOPAS YAEPKUBAIA
KOJIOHHY, IJI1 OOECTIEYEHN A KOMITEHCAIIUH KAYKU CyJHA
BO BPEMS MOHTAXA MHXKEKTOPA U ITPOTUBOBBIOPOCOBOI'O
ob6opynoBaHu. [111 IPOMBIBKM CKBAXKUHBI JJO ITTyOUHBI
7380 M 6p11a ncnionbzoBana 'HKT puameTpom 44 Mm.

B I'HKT 3aKaunBaICsI paCTBOP, KOTOPBIH 3aTEM ITOJTHUMAJICS
BMECTE C IIPOIIIAHTOM 10 OYPUIBHOM TPYOE U BBIXO/INJI YEPE3
KPECTOBUHY HA YCTBE.

Jns nposeneHus 3(pPEKTUBHON IIPOMBIBKH OBbLII COCTABJICH
TUIAH JIMKBU/IAIIUH aBAPUH, 61aT0Japsd KOTOPOMY B HAJTUYHH
HMMEJIOCh BCE HEOOXOANMOE OOOPYJOBAHME JIJIS YCIICITHOMN
OIIEPALINH, 4 TAKXKE IIPOr'PAMMA BCEX 3TAIIOB PAOOTHIL.
BypuiibHas Tpy6a ObLI4 YCIIEIIHO BBIMBITA OT IIPONITAHTA IO
r1y6rHbl 7380 M. [Tocsie OKOHYAaHUA IIPOMBIBKU B CKBAXKUHY
ObUIA 3aKA49aHA JKMUJKOCTD ITTYIIEHUA JJ1A [IPOBEACHUA
JAJIBHENIINX BHYTPHUCKBAXKUHHBIX PA60T U B KOHEYHOM UTOI'E
BO300OHOBJICHUSI PAOOT 10 3aKAHYHUBAHUIO CKBA’KHHBIL.

JaHHAs CTATh YKA3bIBAECT HA BA)KHOCTD INIAHUPOBAHUS
MEPOIPUATHH 10 JIMKBUAAUN AaBAPUI JIJIS1 CHUKECHUS 3aTPAT
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provision. The challenges faced occur during both
normal production operations and in later field
life when abandonment is being planned. This
session focuses on how challenges were faced
and unique solutions successfully implemented
through discussion of operational case histories
demonstrating standardization and lessons
learned. These intervention solutions will be of
use in other locations facing similar issues.

Successful Coiled-Tubing Cleanout
of Heavy Post-Fracturing Proppant in
Deepwater Gulf of Mexico: Case History
Webb ] K., PE, Chevron; Sonnier B.,, Halliburion

Sintered bauxite is the primary proppant
used during deepwater Gulf of Mexico (GOM)
operations because of its high strength and
conductivity. However, the use of bauxite
proppant presents operational issues for coiled
tubing (CT) resulting from its high specific
gravity (approximately 3.6). This paper describes
the planning and execution of a heavy post-
fracturing proppant cleanout operation using CT
in the operator's Tahiti field in the US GOM.

During completion operations on a subsea
well, access to the well was provided by a
dynamically positioned drillship. After installing
the lower completion in the well using drillpipe,
a proppant-laden stimulation treatment was
pumped. During this process, an early screenout
was encountered, and approximately 171,300-
Ibm proppant remained in the drillpipe that
was unable to be reversed out. A CT unit was
rigged up in a tension-lift frame that suspended
the drillpipe string, allowing for a motion-
compensated window to rig up the CT injector
head and pressure- control equipment. A 1.75-
in. outer diameter (OD) CT string was used to
clean out the wellbore to 24,215 ft by circulating
brine down the CT string and up and out of the
drillpipe through a flow cross.

Preexisting contingency planning proved
invaluable for efficient cleanout operations by
providing the physical assets necessary to perform
a successful operation as well as a framework for
the engineering and procedures required. The
drillstring was effectively cleaned of proppant to
24,215 ft. Once the well was deemed clean, kill-
weight fluid was circulated into the well to allow
for further well intervention operations and the
eventual return to completion operations.

This case study illustrates the importance of
contingency planning to help minimize overall
operation costs. The large-scale and challenging
well conditions of this unique project led to
valuable lessons learned that can be used to
optimize performance during future cleanout and
drillship operations.

Cement Milling Using Incorrigible
Corrosive Brine in an HPHT Environment:



HA BBITIOJIHEHHE PA60T. OCJIOKHEHHBIE CKBAXKUHHBIE YCJIOBUS
Ha 3TOM YHHUKAJIBHOM IPOEKTE MO3BOJIHIIH CAEIATh [IEHHBIE
BBIBO/IbI, KOTOPBIE MOTYT UCIIOJIb30BATHCS B IAJIBHENIIIEM

JUISL ONTUMHU3AIIUH PAOOT IO IIPOMBIBKE CKBAKHH U PAbOT,
BBITIOJIHAEMBIX C [IOMOMIBIO OYPOBBIX CYZOB.

VHHUKAJIBHBIH OIBIT (Dpe3epOBAHUA HEMEHTA C
HCIIOIBh30BAHHEM KOPPO3ZHOHHO-AKTHBHOI'O PACTBOPA
B CKBA’KHHAX C BBICOKHMMH 3HAYCHHAMH JABJICHHA H
TEMIIEPATYPBI

U A60yana, M. Kymap, A. Capagp, H. Xanoenvean, K. Kayn,
X. IHamarx, Halliburton

Cepsuc 'HKT ucnosnb3yeTcs 11 Oneparii BO BCe
00J1€€ CIIOXKHBIX YCJIOBUAX — 60JIEE ITTyOOKUE CKBAXKUHEL,
©0J1e€ BBICOKOE JJaBJIEHUE. TAKM 0OPa30M, IPOUCXOJUT
pacmupenue rpanul npumenenus F'HKT. Ilpumenenue
I'HKT pist ppe3epoBaH LIEMEHTA SABJISIETCS OE30IIACHBIM,
OBICTPBIM M SKOHOMUYECKU I(PPEKTUBHBIM METO/IOM, OTHAKO
HCIOJIb30BAHNE KOPPO3UOHHO-aKTUBHOI'O PACTBOPA B KAYECTBE
OypPOBOI'O MOXET BBI3BATb OCJIOKHEHMUSL.

B AaHHOM CTAaThe OMMUCAHBI IPOOIEMBI, KOTOPBIE BCTPEYAIOTCS
npu (Ppe3epOBAHUH [IEMEHTA B CKBA’KMHAX C BBICOKMMH
3HAYEHUAMU JIABJIEHUA U TEMIIEPATYPBI C PACTBOPOM
BBICOKOM IVIOTHOCTH, I CPEACTBA UX PEILIECHUA. BbICOKas
IUIOTHOCTB PACTBOPA OCJIOKHSAET IIPOLIECC (PPEIEPOBAHUA
MU3-32 OTPAHNUYEHUS PACXO/A 3aAKAYKU, HU3KOU BAZKOCTH U
KOPPO3UOHHOM AKTUBHOCTH.

Temneparypa Ha 3260€ JaHHOH MOPCKOM I'A30BOU CKBAKHUHBI
6nu1a 200 °C, mnactosoe gasieHue 816 arm. CKBaK1HA OblIa
3aKOHYEHA OO6CA/THOI KOJIOHHOM OT YCThS AUAMETPOM 245 MM
Y1 XBOCTOBHUKOM IMAMETPOM 89 MM, IO BEIIEHHBIM HA ITTyOHHE
4606 M 1o cTBONY. [IJ15 IPOXOK/ICHHUS YEPE3 BHY TPCHHUIA
JHUAMETP XBOCTOBHKA ObL1a BeIOpaHa THKT gruameTpom 44 M.
MaKCHUMaJIBHO JJONTYCTUMBIH PACXO/ 3KHU/IKOCTH OBbLJI OT'PAHUYEH
MU3-34 TPEHUSA B TPYOE M HU3KOH BA3KOCTH PACTBOPA. OJJHAKO [T
O//bEMA IIJIAMA HA IIOBEPXHOCTD ObLIIA HEOOXOIMMA BBICOKAS
CKOPOCTB PACTBOPA B 3aTPYOHOM IIPOCTPAHCTBE. [171 pEeneHn
JAHHOI TPO6JIEMBI TPOU3BOAMIIACH OTKAYKA XKUJAKOCTU U3
3aTPYOHOTO MPOCTPAHCTBA OO6CAHON KOJIOHHBI JUAMETPOM
245 MM. B kagecTBe 1BUTaTe 11 ObLI BBIOPAH I'M/IPABINYECKUH
3200 HBIN JBUT'ATEb. B JAHHOM CTAThE IIPEICTABICHBI
PEKOMEH/IAIIUH IO BEIGOPY 3JIACTOMEPOB, COBMECTHUMBIX C
JaHHBIM THUIIOM PAaCTBOPA, ONIMCAHUE XAPAKTEPA KOPPO3UH,
OOHAPYKEHHOM Ha HA/IMOTOPHOM KOMIIOHOBKE, U HTH(POPM AL
O IIEPEOCHACTKE KOMIIOHOBKH 110C1€ K01 CITO. B crarbe
IIPECTABAEHA MUH(pPOPpMALIH O JIAOOPATOPHBIX UCCIIENOBAHUSIX,
IIPOBEJIEHHBIX C LIEJIBIO BBIOOPA ITOAXOAAMIETO 3ATYCTUTEIIA U
MHI'UOMTOPA KOPPO3UH, ONTUMAJIIBHOU CKOPOCTH IPOXOAKH
1 BECA HA (PpE3EPYIOMU MHCTPYMEHT JJ1 UCKIIOUYEHUSA
06pPa30BaAHUS OOJIBIINX JIEMEHTOB IJIaMa. JJabopaTopHbIE
HCCIIE0OBAHMNS TTO3BOINIIN TAKXKE ITOTYINUTh PEKOMEHAITIH
10 OOPAOOTKE XKUAKOCTH HA ITIOBEPXHOCTH U €€ ITOCIIEAYIOMICH
OYUCTKE.

TmaTenbHbIN BBIOOP 3200MHOI'O JBUI'ATEIII OCHOBBIBAJICS
Ha IIo7I6OPE CHUJIOBOM CEKITUH, IIITUHEIBHOM CEKITUH U
YHHOTHCHI/Ifl, COBMECTHUMBIX C KOppOSI/IOHHO-H.KTI/IBHbIM
pacTBOpOM. ITinaHnupoBaHue paboThl BK/IIOYAIO BEIOOD
CJIEIVIOMINX TAPAMETPOB: CKOPOCTD IIPOXO/IKH, CKOPOCTD
SKHUJIKOCTHU B 34TPYOHOM IIPOCTPAHCTBE, pa3Mep
pacdpe3epOBaHHBIX YACTHUI], SKBUBAJICHTHAS [TUPKYIAITMOHHAS
IUVIOTHOCTb B PAMKAX YCTAHOBJICHHBIX I'DAHULL B pesynbraTre

A Unique Case Study

Abdullab Irfan B, Kumar Mayank D., Saraf
Aman, Khandelwal Nakul, Kaul Karan, Pathak
Himanshu, Halliburton

The coiled tubing (CT) industry continues
to operate in deeper and higher pressure wells
and in more challenging environments, thereby
extending the operating envelope for the service
worldwide. CT operations for cement milling
provides a safer, faster, and more economical
solution, but achieving the desired results in a
high pressure, high temperature (HPHT) offshore
environment using corrosive brine as the milling
fluid is challenging.

This paper describes various challenges and
customized remedies for a cement milling
operation in an HPHT well with high-density
brine, which made milling challenging because of
limitations on pumping rates, low viscosity, and
fluid corrosiveness.

This offshore gas well had a bottomhole static
temperature (BHST) of 400 °F and reservoir
pressure of 12,000 psi, with a completion of
9-5/8 in. casing from the surface and a 3-1/2-in.
liner hanging from 4,606 meter measured depth
(mMD). A 1.75-in. outer diameter (OD) CT string
was used to accommodate the internal diameter
(ID) restriction of the liner. The allowable
pumping rate in the 1.75-in. CT was restricted as a
result of pipe friction and low viscosity of milling
fluid; however, higher annular velocities were
needed to lift the cuttings from the wellbore. To
overcome this, additional pumping was performed
from the annulus of the 9-5/8-in. section. A
positive-displacement, metal-on-metal motor was
selected over various types of motors. This paper
provides details about best practices, including
the selection of brine-compatible elastomeric
seals, severe corrosion observed on the motorhead
assembly (MHA), and redressing of MHA after each
run. It also includes details about laboratory tests
performed to identify a suitable viscosifier and
corrosion inhibitor, as well as the optimum rate
of penetration (ROP) and weight on bit (WOB) to
avoid large cuttings, surface-fluid handling, and
filtering arrangements.

Based on precise tool selection, including
power section, bearing section, and corrosive-
brine-compatible motor seals, as well as design
parameters, such as ROP, annular fluid velocity,
particle size, and equivalent circulating density
(ECD) under the operating envelope, cement
milling of 217 m of cement was completed
successfully in an overbalanced condition with
no health, safety, and environment (HSE) related
issues. Selecting the correct milling motor and
mill plays a crucial role in any milling job. Several
operational challenges, such as excessive corrosion
at a minimum MHA ID, pitting on bottomhole
assembly (BHA) components and erosion on ball
seats, erosion, and degradation of elastomeric seals
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paboTh IO (PpeE3epOBAHUIO 217 M LIEMEHTA OBUIH YCIIEITHO
BBITIOJIHEHBI B YCJIOBUSX JIEIPECCUU HA IIJIACT 6€3 HAPYIIEHU
B OOJIACTU OXPAHBI TPY/14, IPOMBIIIIIEHHON 6€30ITaCHOCTHA
U OXpaHbl Okpyzxarouied cpeart (OT, I1b u OOC). KiitoueByio
pOJIB B 10601 paboTe N0 (PPEZEPOBAHUIO UTPAET KOPPEKTHBIN
noA00p 3a060MHOTO ABUraTess 1 (ppesa. [Ipu padore 6pu1n
BBIABJIEHBI CJIEAYIOIINE OCIOKHEHUST: TOBBIINIEHHASI KOPPO3US
HA Y4aCTKE MUHHUMAJIbBHOT'O BHYTPEHHETO JUAMETPA
HA]MOTOPHOI KOMIIOHOBKH, TOYEYHA KOPPO3U HA IIEMEHTAX
3260MHOM KOMIIOHOBKY, 3PO3UsI HA CEJIJIAX IO/ 1P, 3PO3HUS U
pas3pyLIeHUE YINIOTHUTEIBHBIX 3JIEMEHTOB IIPU TEMIIEPATYPE
200 °C. TexHUYECKU KOHTPOJIb TO3BOINI MUHUMHU3HUPOBATD
HETAaTUBHOE BO3/CHCTBUE BBIIIEYKA3aHHBIX (PAKTOPOB.
Hcrionnb3yeMBble METOABL, TOAOOP 3260HHOIO MHCTPYMEHTA U
CHELHUAIBHO NOJOOPAHHAS KOHCTPYKIIHA MIPHUOOPOB MO3BOJINIA
JOOBIBAIOMIEN KOMIIAHHUH YCIIEIITHO BBIIIOJIHUTD (PPE3EPOBAHUE
LIEMEHTHOI'O MOCTA B YCJIOBUSX BBICOKMX 3HAYEHU N TABICHUSA
U TEMIIEPATYPHI C TOMOIIBIO PACTBOPA OPOMU/IA [TUHKA
(ZnBr2). ITpuMeHsieMas TEXHOIOT'HS IO3BOINIA COKPATHUTD
ONEPAIMOHHOE BPEMS U U30€KATh 3A0YPKU GOKOBOT'O CTBOJIA.
ITonmy4deHHBIE BBIBOJbL, METO/IMKA BBITIOJIHEHHS PAOOT, 4
TAKXKE PEKOMEHJJAITUY, OITUCAHHBIE B JAHHOM CTAThE, MOT'YT
HCIIOJIb30BATHCA JIJIS BBIITOTHEHHU S ITIOXOXKHUX OIIEPALTNIA
O BCEMY MHUPY. DTO ITO3BOJIMT MUHUMHU3HUPOBATh PUCKHU
OTHOCHUTENBHO KadecTBa padoT u OT, 1T n OOC.

YcrenrHbIM ONBIT TMKBHIAIMH CKBAKHH C YyCTAHOBKOM
npo6ok Ha THKT HAa KOHTHHEHTAJIHBHOM mIeabgde
Hopserunu

U. Tomcon, Halliburton

INocne CHUXEHUA OOBIYH JO HEPEHTAOEIBHOIO YPOBHS HA
3PEJBIX MECTOPOXKCHUSX JOOBIBAIOIINE KOMITAHNH OOS13aHbI
3AITYIIAT U IMKBUJUPOBATH CKBAKUHBL [10 UMEIOIUMCS
OLICHKAM, HA4 JJTAHHBIF MOMEHT HEOOXOAMO JIMKBUIUPOBATH
TBICSYHN TAKHUX CKBAKUH.

KaK IMOKa3bIBAET OIIBIT, TUKBHUIAINA CKBAXKUH B CEBEPHOM
MOPE BBIIIOJIHSIETCS C IIOMOIIBIO 6YPOBBIX YCTAHOBOK JINOO
YCTAHOBOK KAITUTAJIBHOI'O peMOHTAa CKBAXXKUH (KPC). Bo MHOrMX
CJIY4asiX 34 HEMMEHUEM OYPOBbIX YCTAHOBOK JIMKBUALTUS
CKBAXHH, IPOOYPEHHBIX CO CTAIJMOHAPHBIX IIJIAT(HOPM B
CeBepHOM MOpE, TPEOYET ITIOBTOPHOT'O IIPUBJICUYCHU S IIATPOPM
JIMOO0 MOOUIN3AUN YCTAHOBOK KPC.

Perynupyromnue oprasbsl B CEBEPHOM MOPE OIPEIE/INIIN
CTaHJAPTHI JJIs1 YCTAHOBKHU ITPOOOK JIJIS1 IMKBUJ AN CKBAXKUH,
COITIACHO KOTOPBIM B KAXK/YIO CKBAXKMHY HEOOXOANMO
YCTAHOBUTD U30JISIIIMOHHBIN 9KPAH.

B manHOM cTaThe ONMCaH aJbTEPHATUBHDIN ITOAX0/ K
JIMKBHUJAITNH CKBAKUH C TOMOMIbIO TexHoaoruu I'HKT s
YCTAHOBKHU U30JISILJMOHHBIX 3KPaHOB. Ha cTosne poropa 6u11
CMOHTHPOBAH CTaHAapTHBIN Komiuieke I'HKT. [l co3panus
CBSI3U C IIJIACTOM OBUIN UCIIOJIb30BAHBI CTAH/IAPTHBIC
TEXHOJIOTUU (PPE3ECPOBAHMS U IIPOMBIBKU. /17151 yCTAHOBKU
U30JIALIMOHHOI'O 3KPaHa ObLJIM UCIIOJb30BAHBI MHHOBAIMOHHBIE
TEXHOJIOTUHU NIEPPOPALUH, IPOMBIBKH U LIEMEHTUPOBAHM .
[Tocie 3TOro AJ1 UCIIBITAHUA 9KPAHA B CKBAXXUHY ObLII
cnyuieH nnepgoparop HKT. U301 1MOHHBIE 3KPAHBI ObLIN
YCIIEITHO YCTAHOBJIEHBI ¢ ToMomibio THKT Ha 13 cKkBaKMHAX
MECTOPOXIEHUSA 34 OJHY KAMIIAHUIO.

B manHOM cTarbe OnmncaHa yCrenmHas TIMKBUAAINA CKBAKUH
c riomoribio THKT. Takske B CTAThE CAEJIAH BBIBO/I, YTO IO
CPABHEHUIO C TPAJULIMOHHBIMU METOJAMU C [IPUBJICYEHHUEM
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at a BHST of 400 °F, were observed. These adverse
effects were avoided with engineering controls.

The methods used, tool selection, and
customized design helped the operator to find
a solution for milling a cement plug in an HPHT
well with zinc bromide (ZnBr2) brine, which
resulted in reduced rig time and avoided the
side tracking of the well. The lessons learned,
methods, and best practices described in this
paper can be used in a similar application
worldwide, which can help to minimize issues
related to service quality and HSE.

Successful Creation of Permanent
Reservoir Isolation Barriers Using Coiled
Tubing on the Norwegian Continental
Shelf NCS

Thomson lain, Halliburton

As well production declines in mature fields
and becomes unprofitable, operators must shut
the wells in and permanently plug and abandon
(P&A) them. It is presently estimated that
thousands of such wells will require permanent
P&A.

Historically, the P&A of wells in the North
Sea were performed using either drilling or
workover rigs. In many cases, wells drilled
from fixed platforms in the North Sea no
longer have operational drilling rigs requiring
recommissioning of existing facilities or
mobilization of workover rigs.

Regulatory authorities in the North Sea have
defined standards for creating permanent
reservoir barriers for the P&A of wells, which
includes requiring a "rock-to-rock" barrier.

This paper discusses an alternative approach
to P&A using coiled tubing (CT) processes and
techniques to create these permanent reservoir
barriers. One process rigged CT up from the drill
floor and pipe deck in a conventional fashion.
During the intervention, standard milling
and tubular cleanout techniques were used to
gain access to the reservoir, and then a novel
perforating, washing, and cementing (PWC)
technique created the reservoir barrier. Finally,
an additional tubing punch run was made, and
the barrier was tested. In a single, multiwell
campaign, 13 wells in the field had successful
permanent reservoir barriers created using CT.

This paper illustrates the successful creation
of permanent reservoir barriers using CT.
Additionally, the paper highlights that using CT
can provide economic benefits for creating the
barrier compared to more conventional drilling
or workover rigs.

SESSION 10. Stimulation and
Conformance Operations

Production enhancement through stimulation
and conformance well interventions are
increasingly relevant in a hydrocarbon market



OypOBOM yCTAaHOBKHU MU ycTaHOBKU KPC ncnnons3osanue 'HKT
MHO3BOJISIET COKPATUTD PACXO/IbI HA TUKBUJAITIIO CKBAXKUH.

CEKIIHA 10. Orepanyuu o NOBBIIICHUIO He(TeoTIaan
M 3aBOJHEHHUIO

Ornepaliyy 1o UHTEHCUPUKAITUU IOOBIYU C IOMOIIBIO
BO3/ICHCTBHS HA IJIACT Y 3aBOJJHEHUS CTAHOBSITCS BCE 60JIEE
AKTYaJIbHBIMU B YCJIOBUSIX CHUIKEHUS LIEH HA YITIEBOAOPOABL
B TO ke BpeMs BO3PACTAIONI YPOBEHD CIIOKHOCTU
CKBAKMHHBIX YCJIOBUU MOBBIIIAET HECOOXOAUMOCTD
3(PHEKTUBHOTO UCIIOIb30BAHUS HOBBIX TEXHOJIOTIUI. B TaHHOM!
CEKIIMHU JOKJIA/Ibl HIOCBSIIECHBI ONBITY IPUMEHECHM ST HOBBIX
TEXHOJIOTUH J71 60s1ee 3(P(PEKTUBHBIX BHYTPHUCKBAXKUHHBIX
PaboT 110 UHTEHCU(PUKATTUHN TOOBIYH.

COBEpPUICHCTBOBAHHE TEXHOJIOTHH PA3BETBJICHHOMN
KHCJIOTHOH OOPA0OTKH CKBAKHH: CBET B KOHIIE TYHHEJLI
K. Buxanm, Chevron E&P Company (CeseprasAmepura);
C. Jlammuwmep, Chevron E&P Company (Espona, A3usn u Cpeoruii
Bocmox); /. Maxoagpgp, Chevron Energy Technology Compary

B 1aHHOI CTAThE OIUCAHO COBEPIIEHCTBOBAHUE MTOCJIEJHUX
IOCTHIKEHUH U ITIOOATbHBIH OIIBIT B OOJIACTH TEXHOJIOTHU
Pa3BETBIIEHHOM KUCJIOTHOU OOPAOOTKU CKBAKHUH (CO3/IaHUE
Pa3BETBIIEHHOU CETHU KAHAJIOB C [IOMOILBIO KUCJIOTBI).

B cTarbe pacCKasbIBAE€TCa O MeTOAAX ¢ puMeHeHneM 'HKT n
Jpyroro o60pyaoBaHus. [IpeICTaBIeHbl SKCILUTYATAIITUOHHbBIE
OI'PAHUYEHUSA, KPUTEPUU IOJO0PA CKBAXKUH-KAHIUATOB,
(HpaKTOPBL, BIAUSAIONIUE HA MOJEIUPOBAHUE PAOOTHL, BBIBOJBI,
PUCKH, TPEOOBAHMA K KOHTPOJIIO, 4 TAKIKE BO3MOKHOCTH
ONTUMM3ALUU TEXHOJIOIUH. CTATbA COAEPKUT UCYEPIIbIBAIOIII
0630p OIYOIMKOBAHHBIX PA6OT ITO TPEM PAZTIUYHBIM METOIAM
CO3IAHUSA CETU KAHAJIOB, 4 TAKXKE MH(POPMALIHIO O IPYIUX
MeToAax. O630p IUTEPATYPHI JOITOJTHEH JAHHBIMU O ITTyOHHE,
TEMIIEPATYPE U IABIECHUH JJI TPEX METOOB, KOTOPBIE TOAPOOGHO
OITMCAHBI B CTATBE. [IPENCTABIEHO TAK)KE CPABHEHHUE TPEX
METO/IOB IO TAKUM (PAKTOPAM, KAK JIOTUCTHKA, JJTATEIBHOCTD
PabOThI 1 HEOOXOUMBIF OO'BEM KHUCJIOTHI U IPYTUX (PJIIOH/IOB.

B nipeApIIyuX CTAThAX ObIO NPEACTABIEHO OITUCAHUE
TOJIBKO OFJHOT'O KOHKPETHOI'O METO/A. [0 CpaBHEHNIO
C IPEABIAYIIUMU CTATbAMHU B JAHHOM CTATHE BOIIPOCHI
ONTUMM3AIUU PAOOTHL, PUCKH, TPEOOBAHUS K KOHTPOJIIO
CO3/1aHUA KAHAJIOB 11 HECKOJIBKUX METOJOB KUCJIOTHOMU
06pPabOTKH OIIUCAHBI I'OPa3I0 60siee NogpoOHO. Bee Tpu
METO/I4, OIIUCAHHBIE B CTATHE, ABIAIOTCS 3(PPEKTUBHBIMU, HO
OHH IIPEJHA3HAYEHDI JJI PA3HBIX LiesIer. OTINYHA B METOIAX
KHCJIOTHOT'O CO3/IaHUA KAHAJIOB OOBACHAIOTCA PA3HBIM
BPEMEHEM PA3PAOOTKH, PA3HON CKOPOCTBIO BBIIOJIHEHU S PAOOTHI
1 PA3HBIMM OI'DAHUYEHUAMU 10 ITTyOUHE. Panee onTuMu3anus
TEXHOJIOTMH OBbIJIA COCPEJOTOUEHA HA IIPOLIECCE CO3MAHUA
KAaH4JIOB, 4 HE HA ITOBBIIIEHUY 3(PPEKTUBHOCTH KUCTOTHOHN
06pabOTKH B OTHOLICHUH TPELIUH, KOTOPbIE OOPA3yIOTCS BOKPYT'
KaHaJ1a. Kax1p1ii METO/ UCIIONIb3YET PA3IMYHBIE CIIOCOObI
YCTAHOBKH I'MJIPOMOHUTOPHBIX COIIEJI B KAHAJIAX, B PE3Y/IBTATE
Yero Ha BBIXOJIC NTOTYYAIOTCS PA3INYHBIC TPAEKTOPUN KAHATIOB.
J1J11 OTHOT'O U3 METO/IOB JAHHBIE KABEPHOMETPHUH 60JIEE BAXKHBI,
geM JI7Is JPYyTUX. TakKe y KaKA0Tr0 METO/IA CBOU BO3MOKHOCTHU
10 KOHTPOJIIO TPAEKTOPHH CO3aHM S KaHa1a. [Ipubops! 1715
CO3/1aHMS KAHAJIOB UMEIOT PA3JIMYHBIN PAa3Mep, OHAKO IIPU
HAJIMYUHU PA3HBIX PA3MEPOB OOJIBIINI pa3Mep IIpUOopa He
MMEET OYEBHTHOT'O IIPENMYIIECTBA C TOYKH 3PEHHS KOMIIAHHUU-
oreparopa. Takxe B CTATbe OIHUCAHBI MEPBI IO MUHUMH3A1UHU

that faces continuous pricing pressure.
Meanwhile, the need for operational efficiency
and new technologies to address ever-increasing
harsh downhole conditions has never been

as high. This session showcases case histories
and technology updates that propose novel
approaches to more efficient and effective
production enhancement interventions.

Dendritic Acidizing Update: The Light
at the End of the Tunnel

Webunt C. Dean, Chevron North America EGP
Company; Lattimer Stefan K.K., Chevron Europe,
Eurasia, and Middle East E&P Company; McDuff
Darren R., Chevron Energy Technology Company

The paper provides an update on recent
advances for, and summarizes global
experiences with, dendritic acidizing methods,
aka acid tunneling. The scope of the paper
includes both Coiled-Tubing (CT) deployed
and non-CT methods, and discusses process
limitations, candidate selection criteria, job
design factors, operational learnings, risks, and
surveillance requirements and opportunities.
The paper contains a comprehensive review
of published information for three different
tunneling methods and relevant information
for several other tunneling methods. The
literature information is supplemented by,
depth, temperature, and pressure records for the
three processes which are discussed in detail.
Execution factors such as logistics required,
length of time required, and volumes of acid and
other fluids used are also compared for three
methods.

Previous papers have focused on only one
of the methods, whereas the authors will
discuss acid job optimization, process risks,
and surveillance requirements for multiple acid
tunneling methods in substantially greater depth
than have past authors. The three methods
detailed in the paper are all viable but may have
different niches. Differences in the job counts
for the different methods are easily explained by
differences in process vintages, execution speeds,
and depth limitations. Previous optimization
efforts were focused on tunnel creation but not
acid job effectiveness in terms of the wormholes
generated adjacent to the tunnels; however,
some progress is now being made in that
regard. There are differences in the processes
regarding pushing or pulling the jetting nozzles
into the tunnels, and differences in resulting
tunnel trajectories. Pre-job caliper data are more
critical for one of the processes than for the
others, and there are significant differences in
ability to measure or control tunnel direction.
The tunneling tools have different sizes, but
when tool size alternatives are available, the
larger tool sizes offer no clear advantages to the
operator. Useful risk mitigation measures are
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PHUCKOB. CTaTbs COAEPKUT UCUEPIIbIBAIOIINI CITUCOK
JINTEPATYPBHL [J151 IOMOIIU ITPH O0J1e€ NOAPOOGHOM UCCIEJOBAHUH
AJIBTEPHATUBHBIX TEXHOJIOTUH, Pa3pa60TAHHBIX JPYyTUMU
KOMITAHUSMU.

HNHHOBAITHOHHAA TEXHOJIOTHA H30/IAIIHH HHTEPBAJIOB
M IIOBTOPHOM CTHMYJISIITHH: OIBIT 206-CTaTUTHOM
IIOBTOPHOM CTHMYJIAIIHH HA CKBaKHHE B IlepMcKOM
GacceriHe

1. boynuc, T. Byneamop, Occidental Oil and Gas; /1. Kacmpo,
Baker Hugbes, a GE Compan)y

B 1aHHOI CTAThE MPEICTABIIEH OMNBIT BBIIIOJIHEHUS PAOOTHI
10 IIOBTOPHOU CTUMYJIALIAN BCEI'O TOPU3OHTAIBHOI'O y4ACTKA
JOOBIBAIOIIEH CKBAXKMHBI 32 OHY CITO ¢ NpUMEHEHNEM
MHHOBAIIMOHHO 3KOHOMHUYECKHU-3(P(HEKTUBHON TEXHOJIOTUHU
JUIS HAAEKHOM U30JIAIIMU NHTEPBAJIOB. CTAThs BKJIIOYAET B
cebs IeTany ONePAIi U IOJTYYEHHBIE 10 UTOT'aM PAaOOTEI
BbIBOALL [IprBEICHO CPAaBHEHUE JAHHOM TEXHOJIOIMHU C JPYIUMU
METOAAMHU IIOBTOPHOU CTUMYJIALIUN, KOTOPBIE IPUMEHSAIOTCS B
JaHHOM PETUOHE.

HOBBIN METO/ OCHOBAH HA IPUMEHEHNH HOBOU JIBY XITAKEPHOM
KOMIIOHOBKH, B KOTOPYIO BXOJAT 1BA IAKEPYIOIMX JIEMEHTA,
KOTOPBIE AKTUBUPYIOTCA MEXAHUYECKU (B OTIMYHE OT
TPAAHULIMOHHBIX YIUIOTHUTEIBHBIX MAHXKET). [JaHHOE pelieHne
MO3BOJIAET NIPEOAOJIETh OIPAHUYEHUA 1O 3a00MHOMY JAABICHUIO
U U3HOCY, KOTOPBIE HAKJIAAbIBAIOTCA HA CTAHAAPTHBIE
JBYXITAKEPHBIE CUCTEMBL HOBas cucTemMa U30/IALMU UTHTEPBAJIOB
MHO3BOJISIET O6ECIEYUTD 6OJIEE BBICOKUH PACXO/, 60sIee
BBICOKOE TU(P(PEPEHITNATIBHOE JABJIEHUE, 4 TAKXKE OOJIbIIEE
KOJIMYECTBO CTAAUN. TAKMM O6Pa30M, yMEHBIIIAETCA KOJTUIECTBO
TpebyeMbIx CITO 11 CTAHAAPTHOIM ONEPALIAU ITO IOBTOPHOMY
I'PI1. B cTarbe npeAcTaBIeHO CPAaBHEHME CO CTAHAAPTHBIMU
MeTOAAMU ITOBTOPHOI'O I'PIT B OTHOIEHNH BHY TPUCKBAXKUHHOI'O
060pynoBaHuA. Kpome TOro, CTaTbs COAEPKUT JAHHBIE
10 JIABJIEHUIO BO BPEMS OIIEPALINU, KOTOPBIE IO3BOJIAIOT
OIIPEJEINTD 30HY PACIIPOCTpaHeHuA TpemuH I'PIT

B cTarbe ONMMCBIBAIOTCA OCHOBHBIE ONIEPALIAH ITO IMPOBEJECHHIO
MHOT'OCTA/IMHHBIX O6paboTOK 32 1 CITO B rOpU30OHTAIIBHOM
CKB2’KMHE C ITIOMOIIBbIO MHHOBAITMOHHON TEXHOJIOTUH.
TeXHOIOIrusA NO3BOMIAET COKPATUTD BPEMS HA IIPOBEACHUE
PadoThL, TPEOYEMBII OOBEM PECYPCOB U CTOUMOCTD PA6OTHL.
Crarpsi BKJIIOYACT B C€0s1 ONIMCAHUE ITPUMEPA IIPUMEHEHUS
JAHHOM TEXHOJIOT U, KOTOPBII ITO3BOINUJI COKPATUTD BPEMA
BBIIIOJIHEHH S OIIepaliuu Ha 30% 110 CPABHEHUIO C IPYTUMU
METOAAMU. TaKIKe TEXHOIOIUA IO3BOJIMJIA OOECTIEYUTD ITOJTHYIO
MEXAHUYECKYIO U30JIALMIO, YTO PaHeE ObLIIO HEBO3MOXKHO. bonee
TOTO, JAHHBIE IO JJABJIEHUIO, KOTOPBIE 3AITUCHIBAIOTCA BO BDEMS
PaBOTHL, TOBOPAT 06 OIPAHUYEHHOM 2(D(PEKTUBHOCTU KJIACTEPA
IIpU IPOBEAEHUH OCHOBHOIO I'PIT.

BoeiBOAIBI, CAC/IAHHBIE B JAHHOM CTAThE, 00/Ia1AI0T
BBICOKOU BA>KHOCTBIO, IOCKOJIBKY OHU IIPEJIATAIOT HOBYIO
3KOHOMHYECKH 3PPEKTUBHYIO AJIETEPHATUBY CTAHJAPTHBIM
MeTo[aM oBTOpHOro I'PIT, ABYyXIMakepHbIe KOMIIOHOBKU
KOTOPBIX O0JIa1AI0T CYIIECTBEHHBIMU TEXHOJIOIMYECKUMU
OI'PAHHUYECHHUAMH. 3HAYUMOCTD JIAHHBIX BBIBOJJOB OO'BSICHSICTCS
CJIEAYIONMMH MOMEHTAMM: 1) TEXHOJIOI'Ms, OIIMCAHHAS B CTAThE,
IIO3BOJISIET IIPEOJOJIETh TEXHOJIOIMUECKHE OI'DAHUYCHUSL
KA4K B BEDTUKAJIBHBIX, TAK U B TOPHU30HTAIBHBIX CKBAXKUHAX;

2) 60IBIIMHCTBO CTAHJAPTHBIX METOJOB IIOBTOPHOI'O I'PIT
MPEANIONArAIOT CJICIYIO 3AKAYKY C YCThs B ITOPU3OHTAJIbHBIN
CTBOJI C OTKPBITBIMH IEP(POPALIMOHHBIMH OTBEPCTUSAMU 6€3
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also discussed in the paper. The paper includes a
comprehensive bibliography to facilitate further
examinations of the technology alternatives by
other petroleum industry professionals.

An Innovative Tool for Stage Isolation
and Effective Restimulation: A Case History
of a 26-Stage Lateral Recompletion in the
Permian Basin

Boulis Tasos, Vuigamore Travis, Occidental Oil
and Gas; Castro Luis, Baker Hughes, a GE Company

This paper presents a case history where
the entire lateral of a producing well was
restimulated in a single trip using a novel cost-
effective intervention tool designed to provide
discrete stage isolation. Lessons learned and job
details are discussed and compared with other
restimulation methods used in the area.

The new method is based on a novel straddle
packer system that uses two mechanically-
activated sealing elements — as opposed to
conventional sealing cups — to overcome wear
and bottomhole pressure limitations found in
traditional straddle systems. The novel stage
isolation system enables higher flow rates and
pressure differentials as well as a larger number
of stages, therefore reducing the amount of
trips in the well required to complete typical
refracturing operations. A comparison will be
made to conventional refracturing methods
based on intervention tools. As a bonus, pressure
data gathered during the treatment indicating
limited coverage of the primary fracturing job
will be discussed.

The case study provides the framework to
describe how the novel technology enables
multiple treatments in a single trip in the
horizontal well, therefore reducing the operational
time, resources, and cost required to complete a
restimulation job. The paper will show how the
use of the novel technology reduced operational
time by 30% compared to other methods, and
enabled the operator to treat a horizontal well
with full mechanical isolation in a manner
not previously available. In addition, the paper
will discuss pressure data gathered during the
deployment that suggests limited cluster efficiency
on the primary fracturing operation.

The results of the paper are relevant because
they provide a new cost-effective alternative to
conventional restimulation systems that was not
available in the past due to inherent technology
limitations of existing straddle packer systems.
This is important because: (1) the technology
described in the paper overcomes these
limitations for both vertical and horizontal wells,
(2) more refracturing operations are executed
by blindly pumping treatments from surface into
a full lateral with open perforations without an
effective way to mechanically isolate target zones,
and (3) the technology may shed additional light



BO3MOYXHOCTU MEXAHUYECKON M30JISAIINU 1IETIEBbIX MHTEPBAJIOB;
3) JaHHAS TEXHOJIOTUS ABJISIETCS HOBBIM IIIAIOM B OOCYXKIECHUN
3 HEKTUBHOCTU KI1acTepHOTO I'PIT.

IToBTOopHHBII 'PII Ha THKT OTKpPHIBAET HOBBIE
BO3MO>KHOCTH JIJIA CTHMYJ/IAINH HETPAJUITHOHHBIX
MECTOPOKICHHU

11 Ianxail, I1. Ilyxna, Schlumberger

B CeBepnoit Amepuke NOBTOpHLIN ['PIT aBngeTcs
3(pPEKTUBHOI TEXHOIOTUEN /I HOAJEPKAHUS YPOBHS TOOLIYUU,
CHOCOOCTBYIOMIEH OYPEHHUIO HOBBIX COCETHUX CKBAKHUH.
HeCKoIbKO TPUMEPOB NPHUMEHEHHU S TEXHOJIOTUH TOKA3bIBAIOT,
YTO 3aKa4YKa O/ JABJICHHUEM <«B JIOO» HEA(P(PEKTHUBHA,

MOCKOJIBKY *KHUJIKOCTb M IPOIMMAHT MOITIOIIAIOTCS YKE
CYHMIECTBYIOIIUMHU TPEMUHAMU OCHOBHOT'O I'PIT. ITOBTOpHBIN
I'PIT c ucnonb3osanuem 'HKT nperocTaBisgeT orpoMHOE
MPEUMYIIECTBO, KOTOPOE 3AKIIOUAETCS B BO3MOXXHOCTH TOYHO
ONPEACTUTh UHTEPBAJ OOPAOOTKHU C TIOMONIBIO CO3JAHUS
HOBBIX IIEP(POPALTMOHHBIX OTBEPCTUI C UCTIOJIb30BAHUEM
TUIPONECKOCTPYUHOTO NEP(PopaTopa, a TAKKE OJIOK-TIAYEK
(COCTABOB-OTKJIOHUTEJIEN) LIS U30IALUNA BBICOKOIIPOHUITAEMBIX
KJIACTEPOB. B JTaHHOM CTATHE NPEACTABIECHBI IPEUMYIIECTBA U
OKA34TEJIN IPUPOCTA T0O6BIYY IPU UCTIONb30BaHUU THKT as
nosTopHoro I'PIL

OnsIT npoBeaeHuA NOBTOPHOTro I'PIT ¢ THKT Ha ciraHnieBoM
MECTOPOXKAeHNY W1 POop[| TO3BOIAET OLEHUTD 3(P(EKT OT
onepannu. [1o CpaBHEHNIO C TEXHOIOTHEN NOBTOPHOIO ['PIT
«B 106> npuMeHenue 'HKT Ha nepBort cepyun CKBaKUH C 18
CTAJTUSIMH TIO3BOJTIIO OBGECTICUNTH Ha 36% GOJIBIIE IPHPOCTA
JIOOBIYY B IEPBOM I'OALY. [171 OLIEHKH ITPOYKTHBHOCTH
CKBa)KMHBI I10CJIE ITOBTOPHOTO I'PIT nipoBOgnINCh
CJIEAYIONIHE PACYETHL: MOJETUPOBAHUE PAOOTEI HA OCHOBE
TUAPOJUHAMUYECKON U TEOMEXAHNYIECKOU MOJIETIEN,
Moaenuposanue Tpemu ['PIT, mogenmpoBaHue COCTABOB-
OTKJIOHUTEJICH, YMCJICHHOE MOZICTINPOBAHNE I0OBIYH, 4
TAKKE PACYETHI METOJIOM KOHEYHBIX JIEMEHTOB. [IpoBeicHO
CpaBHEHUE METOJ0B NOBTOPHOTO I'PIT: 3aKkauka «B 106> 1 I'PIT Ha
I'HKT. Takske u3y4eHO BIrsHUE NOBTOPHOro I'PIT Ha npuHATHE
pemenns 0 6ypEHNU HOBBIX COCEJHUX CKBAKHH.

HccnenoBaHue MOKA3a10, YTO JUJIS1 YCIIEHMTHOM O6padO0TKH
nep@opanro HeO6XOAUMO IPOBOAUTH B HEUCTOIIEHHBIX
Y4aCTKAX IJ1ACTA. JJJ151 KODPEKTHOI'O PACIIONIOKEHUSI HOBBIX
nep@OPALMOHHBIX OTBEPCTUI MOI'YT UCIIOJb30BATHCS
PE3YABTATHI TUIPOANHAMUYECKOI'O MOJCIUPOBAHMS, 4 TAKXKE
JIAaHHBIE I10 IIPOMUIIIO IIPUTOKA (IJIION/]A K CTBOJIY CKBA>KHUHBIL.

M cnonp30BaHUE NOTOKOOTKJIOHSIOIINUX COCTABOB 3(P(PEKTUBHO
CITOCOOCTBOBAJIO OTKJIOHEHHIO TIOTOKA JKHUAKOCTHU I'PIT 1
CTUMYJISIUU HEIPEHUPYEMOTI'O YYACTKA I1acTa. I[Tocie
nnoBTOpHOro I'PIT Ha THKT pocT fO6BIYH ITPOMU3OIIE] KAK HA
HOBBIX, TAK 1 HA JJIEUCTBYIOIIUX CKBAKMHAX. B pe3ysbrare o61as
J06BIYA HA HOBBIX U ICUCTBYIONX CKBA’KWHAX BBIPOCJIA HA 23%
I10 IIPOIIECTBUU I'O/1A ITOCIE MOBTOPHOIO I'PIT O CpaBHEHUIO C
JENCTBYIOIIMMU CKBAXXKMHAMMU, HA KOTOPBIX TOBTOPHBIN 'PIT He
IIPOU3BOAWIICS.

O60CHOBAHME HOBOM TEXHOJIOI'MH C IIOMOIIBIO PACYETOB
Y MOJEJIMPOBAHUS [IO3BOJIUIIO NIOLTBEPIUTD IIPEUMYIIECTBO
NIPHMEHEHHUA JAHHOM TEXHOJIOI MU JIJI PA3PAOOTKHU
HETPaJUIMOHHbBIX MECTOPOXKACHNN. MICIIO/IB30BAHNE OCHOBHBIX
BBIBOJIOB, OITMCAHHBIX B JAHHOM CTATHE, TO3BOIUT JOOBIBAIOITUM
KOMITAHUSIM YBEJIMYUTB IIAHCHI HA TTOBBIIICHUE JOOBIUH, 4 TAKXKE

CPAaBHUTD PA3ZTMYIHBIC CIICHAPWH BBIIIOJTHCHH A IIOBTOPHOI'O T'PIT.

on the discussion of cluster efficiency during
primary stimulation operations.

Application of Refracturing Using Coiled
Tubing Opens a New Door of Opportunities
for Unconventional Reservoir Stimulation

Pankaj Piyush, Sbukla Priyavrat, Schlumberger

In North America, refracturing has been
found to be effective in many instances for
increasing the longevity of the well production
and helping to drill and complete offset wells.
Several instances suggest that refracturing by
bull-heading is relatively ineffective because
fluids and proppants are lost in the pre-existing
hydraulic fractures. Refracturing through coiled
tubing (CT) provides a large benefit in giving
ability to pinpoint the location of the refracturing
treatment by creating new perforations using
abrasive jetting and using diversion pills for
isolating high-permeability clusters. This paper
helps elucidate the benefits and production gain
when using CT for refracturing jobs.

A case study from the Eagle Ford shale illustrates
the impact of CT refracturing applications.

When CT was hydraulic fracturing was applied
in the first generation of wells with 18 stages,
36% extra production was observed in the first
year as compared to the bullheading technique.
Simulations based on integrated reservoir

and geomechanical earth models, complex
hydraulic fracture models, diversion simulation,
numerical production simulation and finite
element computations enable characterizing
the productivity from the CT refrac operations.
A comparison is made between the bullheading
technique and CT based refracturing jobs. The
impact of refracturing using CT on the offset child
wells to be drilled and completed is also studied.

The study demonstrates that it is critical
to place the perforation locations in areas of
undepleted reservoir for successful refracturing.
Reservoir simulation results in combination with
measurements of fluid flow profile in the wellbore
can be used to place new perforations in the right
sections. Using the diversion pill was found to be
greatly effective in improving the fracturing fluid
diversion and stimulating the undrained reservoir.
With the refracturing using CT, the child wells
show improvement in productivity along with
the parent well. Overall, the parent and child well
combination shows 23% increase in production
after one year of refracturing when compared to
no refracturing in the parent wellbore.

The new approach is verified through the
application of simulation and modeling to prove
the benefit of CT refracturing operations in
unconventional reservoirs. By adopting the key
learnings and approach followed in this paper,
operators can maximize their chances to improve
productivity and compare various refracturing
scenarios.
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NUH)XeHepHaa noaaepxka Pl pewaer
BOMNPOCHI NOBbILWIeHUA KavecTBa
NMPOrHo3mpoBaHUA, NPOeKTUpPoOBaHUA
M UCNOJTHEHUA paboT

Engineering Support of the Hydraulic

Fracturin

Solves the Problems of

Improving the Quality of Forecasting,
Design and Execution of Works

Ha eonpocor acyprana <Bpems
xonmrobunza. Bpems I'Pl 1
omeeuaem MH. Camotinos,
HAYANBHUK OMOENA UHICeHEPHOLL
noooepoicku I'PI1, PH-I[DITuTP
(Tromeny).

B 2002 roay c otnn4mem okoH4mn Camapckimm
rocyapCTBEHHbIN YHNBEPCUTET MO
CNeumManbHOCTAM «NpYKNagHas MaTemMaTka»

1 «nepeBoavMK B chepe NpodeccnoHanbHOM
KOMMYyHMKaLumm». B 2003 3aBepLumn obyyeHune

B MarucTpatype Heriot-Watt University ¢
npucsoeHnem cteneHn MSc in Petroleum
Engineering no cneunansHocTu Reservoir
Engineering. B 2003-2004 rogax ycnewHo NpoLuen
0by4eHne B MOCKOBCKOM TEXHONOrMYeCKOM
ueHTpe HK «lOKOC» no nporpamme 12 Kypcos
HebTerasoBoro fena, YATaBLLMXCA CrneumanmcTamm
MMPOBOrO YPOBHS.

imeeT 60MbLLIOM OMbIT 3KCMEePTHOIro CONMPOBOXAEHNS
CNOXHbIX U YHVKaNbHbIX paboT MPM Ha HePTAHbBIX

1 Fa30KOHAEeHCaTHbIX MecTopoxgeHmax OO0 «PH-
tOraHckHedTeras», AO «PHHsraHbHedTeras»,

AO «CamotnopHedrTeras», [TAO «BapberaHHedreras»,
MAO «BepxHeyoHckHedTeras», AO «POCITAH
WHTEPHELLIHIT», OO0 «PH-YBaTHedTeras» 1 ap. dsnaercs
BeAyLLMM CreumanncToM no CONpPOBOXAEHUIO MPOeKTOB
[P TpyOHOM3BNEKaeMbIX 3aMacoB, NPUKIaLHbIX
reoMexaHU4eckux UCCegoBaHWM U NHBIX KOMTMEKCHbIX
NPOEKTOB, y4aCTHMKOM KOPMOPATVBHbIX SKCMEPTHbIX
COBETOB. ABNSETCSH aBTOPOM MHOFOYMCIEHHbIX

[OKNagoB M cTaTen no Tematumke Pl v KoMnnekcHoro
VIHTEMPUPOBAHHOIO MOAENNPOBaHWA, PEMMOHANbHBIM
nekTopom SPE, 4ieHOM NporpaMmMHbIX KOMUTETOB U
MO[EPATOPOM TEXHONOMMYECKIMX CEKLIMIN KOH(EPEHLNI.
AKTVBHO 3aHVIMaeTCs pa3BUTMEM KaPOBOIO U Hay4HO-
TexHn4eckoro noteHumana HK «PocHedtb». HarpaxaeH
OnarogapcTBeHHbIMY MMCbMamMK aodepHux obuects MAO
«HK «PocHed®Tb» 1 Apyrux HeMTAHbIX KOMMAHNMN.

B 2016 rogy M.W. CamornnoB HarpaxaeH permoHanbHou
Harpagou Mex yHapoaHOro coobllecTBa NHXeHepoB-
HedTAHMKOB «3a AOCTUXEHWUA B 0611aCTV ONTUMM3ALIUA U
TEXHONOMMIM NPOoLLeCcca 3akaHYMBaHWA CKBaXXWHbI» Mo Poccun
1 KacnmmckomMy pervoHy — Kak «CBUOeTeNbCTBO BbICOKOMO
npodeccoHanbHOro YPOBHS, TEXHUYECKOro MacTepCTBa,
MOMOLLM KONNeram 1 ycnewHow gestensHoct SPE». B 2017
rofly 3@ MHOTrOMIETHNIN JOOPOCOBECTHBIN TPYL, MOMYYUT
OnarogapcTBeHHOe NMCbMO Npeacenatens TIoMeHCKon
ropoAckon AyMbil.
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Coiled Tubing Times
Journal is interviewing
M. Samoilov, Head

of the Engineering
Support Department
of the Hydraulic
Processing Station,
RN-TSEPITR (‘Tyumen).

In 2002 he graduated with
honors from the Samara
State University, specializing
in Applied Mathematics and
Translation in the Sphere of
Professional Communication.
In 2003, he completed his
studies at the Heriot-Watt
University with MS degree

in Petroleum Engineering,
Reservoir Engineering. In 2003-2004 years. Successfully
passed training in the Moscow Technological Center of NK
"YUKOS" under the program of 12 courses of oil and gas
business, led by experts of world level.

He has extensive experience in expert support of
complex and unique works of hydraulic fracturing in oil
and gas condensate fields of RN-Yuganskneftegaz, RN
Nyaganneftegaz, Samotlorneftegaz, Varyoganneftegaz,
Verkhnechonskneftegaz, ROSPAN INTERNATIONAL,
RN-Uvatneftegaz and others. He is a leading specialist
in the support of projects of fracturing of hard-to-
recover reserves, applied geomechanical studies and
other complex projects, and a participant in corporate
expert councils. He is the author of numerous reports
and articles on the topic of hydraulic fracturing and
integrated integrated modeling, regional SPE lecturer,
member of the program committees and moderator of
the technology sections of conferences. He is actively
engaged in developing the personnel and scientific and
technical potential of Rosneft. Awarded with letters of
thanks of Subsidiary Societies of NK Rosneft and other oil
companies.

In 2016 M.Samoilov was awarded the regional award

of the international community of oil engineers "For
achievements in the field of optimization and technologies
of the completion of the well” for Russia and the Caspian
region — as "evidence of high professional level, technical
skill, helping colleagues and successful activities of SPE." In
2017 For many years of diligent work he received a Thank
You Letter from the Chairman of the Tyumen City Duma.



«Bpems koaxTroouHra. Bpemsa I'PII»: Muxawna
N BaHOBUY, OXAPAKTEPHUIYITE, MOKATYHCTA,
o0acTs Bamux npodeCcCHOHATBHBIX
uHTepecoB. Ha kakoii mpodieMaTHuke
coxycupoBaHa Bamia nesareIbHOCTH?
Muxania CaMmoriaoB: [Jo6pbiii icHb, [aarHa

AnexcanjposHa. Ha npoTsskeHuu
JUTUTEIBHOTO BPEMEHU MBI
3aHUMAEMCS MTUPOKUM CHIEKTPOM
paboT IO UHXKEHEPHOMY
COIIPOBOXK/AEHUIO NPOEKTOB ['PIT.
3HAYUTEJIbHYIO YaCTh
pPabodero BpeMeHu
MOCBAIIAEM IIPOEKTUPOBAHUIO,
CONPOBOXJEHUIO, AHAJINU3Y
3PHEKTUBHOCTU BBINOJTHEHUSI
OIlEpaLUU I'UAPOPA3PhIBA
nacTa. [Ipoduip Haen padboThl
NOPA3YMEBAET BO3MOXKHOCTD
CONPOBOX/IcHUS padboT I'PIT
HE TOJIbKO YAAJIEHHO (U3
0(pHCa IKCMEPTHOI'O LEHTPA),
HO U HENIOCPEJCTBEHHO HA
MECTOPOXIECHUAX /NN B
snaboparopusax. Bce Hamu
COTPYAHUKU UMEIOT OOJIBbIION

NH>xeHepHOe conpoBoXaeHune —
3TO AeATEeNIbHOCTb Ha NepeceyeHnmn
ABYX cdhep aKTUBHOCTMU:
MOJENNPOBaHUS, YTO DnmXe

K BOMpocam pa3paboTku
MeCTOPOXAEeHUS, N ayanTa

N KOHTPOJA KadecTBa —

TexHonorndeckown coctasnstoLwen MPr.

Engineering support is the activity
at the intersection of two spheres
of activity: modeling, which is closer
to the issues of field development,
and audit and quality control - the
technological component of the
hydraulic fracturing.

Coiled Tubing Times: Mikhail, please describe
the area of your professional interests. On
what issues is your activity focused?

Michail Samoilov: Good afternoon, Halina. For
along time, we have been engaged in a wide range of
works on engineering support of fracturing projects.

PRACTICE

We spend a
considerable part
of our working
time designing,
maintaining,
analyzing the
efficiency of hydraulic
fracturing operations.
The profile of
our work implies
the possibility of
supporting hydraulic
fracturing operations
not only remotely
(from the office of
the expert center),
but also directly, in
the fields and/or in
laboratories. All our
employers have a great

TIOJIEBOM OITBIT.

I[ToMHUMO pemennsa NPAMbIX
NpOPECCHUOHANBHBIX 32/1a4, CTAPAIOCh YAEISITh
BPEMS IIPUKJIATHBIM U TEOPETUYECKHUM BOIIPOCAM
I'€OMEXAHUKH, BOIIPOCAM UHTEI'PUPOBAHHOI'O
MOJICJIMPOBAHMS, [IPUKJIAHOI'O IIPOTPAMMUPOBAHUSL.
Bonpoce! HA CTHIKE PA3JIMYHBIX JJUCLIUILINH BCEITIA
UHTEPECHBL.

BK: Kakue mpo01eMsbl peliaecT HHKECHEPHOEe
comnposoxxkaenue I'PII?

M.C.: UHXXeHEPHOE COITPOBOXKIECHUE — 3TO
JEATENIBbHOCTD HA IIEPECEUYEHNUH IBYX Chep
AKTUBHOCTU: MOZEIUPOBAHM S, UTO OJIHKE K
BOIIPOCAM PA3PAOOTKH MECTOPOXKIECHUA, U
ayInTa U KOHTPOJIS KA4eCTBA — TEXHOJIOI'MYECKON
cocrasismonien I'PIT.

MBpl, KaK COTPYAHUKH 3KCIIEPTHOI'O LIEHTPA,
CONPOBOXKAAEM HANOOJIEE CIIOKHBIE MJIN
IIEPCIIEKTUBHBIE pa60THL: MHOrOCTaauHbIe ['PIT T'PIT
HETPAJAUIIMOHHBIX KOJUIEKTOPOB, I'PI1 B ycioBuAx
TOHKUX IIEPEMBIYEK UJIU AHOMAJIBHO BHICOKUX
JIABJICHUH, B MTHBIX CJIO’KHBIX I'€OJIOI'TYECKUX
ycnoBuax. ECTb mogpasaesieHue, 3aHUMAIoIeecs
KHUCJIOTHO- ¥ KMCJIOTHO-TIPOIITaHTHBIMU I'PIT.

HaM 4acTo NOpy4aroT U 3KCIIEPTU3Y BHIITOJITHECHU S
IIPOEKTOB, BBIIIOJIHAEMBIX CEPBUCHBIMU
KOMIIAHUAMU. DTO IIPOUCXOINT, KOI'TLd HEOOXOAHUMO
TTOBBIINIEHUE KAYECTBA UCIIOTHEHMS Pa6oT I'PTL

BK: Mori1u 651 Bel chopmyTHpoOBaTh

KPHUTEPHH ONIPEEICHHUA «IKCIICPTHBI» B
Bamem moHuMaHuu? ECTh JTH OCOOEHHOCTH,

HAa OCHOBAHHH KOTOPBIX MO>KHO BBIJIEJIHTH
3KCIIEPTHOE CONMPOBOKICHUE HA (poHe
HH>KEHEPHOI'O CONIPOBOKIeHHUA? U eCcTh TH }

field experience.
In addition

to solving direct professional problems, I try to

devote time to applied and theoretical questions

of geomechanics, integrated modeling, applied

programming. Questions at the intersection of

different disciplines are always interesting.

CTT: What problems are solved by the
engineering support of hydraulic fracturing?

M.S.: Engineering support is the activity at the
intersection of two spheres of activity: modeling,
which is closer to the issues of field development,
and audit and quality control — the technological
component of the hydraulic fracturing.

We, as experts of the expert center, accompany
the most complex or prospective works: multi-stage
hydraulic fracturing, non-traditional fracturing,
fracturing in thin shells or abnormally high pressures,
in other complex geological conditions. There is
a division dealing with acid and acid-proppant
fracturing. We are often instructed and examination
of the implementation of projects carried out
by service companies. This happens when an
improvement in the quality of hydraulic fracturing
operations is necessary.

CTT: Could you formulate the criteria for
determining "expert" in your understanding?
Are there any features on the basis of which
it is possible to distinguish expert support on
the background of engineering support? And
are there any significant differences from
scientific and technical support from, for
example, design institutes?

M.S.: A difficult question... }
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KaKHe-THOO0 3HAKOBHIC OTIMYH A OT HAYIHO-
TEXHHYECKOI'O CONIPOBOKIAECHHUA CO CTOPOHBI,
HAIIPpHUMEP, IPOCKTHHIX HHCTHTYTOB?

M.C.: HenpocTtou Bonnpoc...

Kak ysxe roBopu1oCh paHee, axkcrepT I'PIT jokeH
06J1a/1aTh HE TOJIBKO TEOPETUYECKUMHU 3HAHUSAMU
B c(pepe NPOEKTUPOBAHMS U MOAECTUPOBAHU A
TEXHOJIOTMYECKUX MTPOLIECCOB, HO U UMETDb INUPOKUH
KPYyTO30p B CMEKHBIX OOJIACTAX: TEOJIOTHH,
T€OMEXAHUKE, PA3PAOOTKE MECTOPOKICHUI,
TEXHOJIOI'MYECKHUX BOIPOCAX BHYTPHUCKBAKMHHBIX
PaboT U 3aKAHYUBAHUS CKBAXUH. DKcnepT I'PIT —
HE IIPOCTO MHXKeHeP. OH, CKOpee, UHXXEHEP-
Pa3paboOTINK MECTOPOXKAECHUH C INTyOOKHUM
noHuMaHueM rnponeccos I'PIT, Tak Kak OIIEHUBAET
06JIACTD U YCJIOBUA IIPOBEJCHUSA PAOOT KOMIIJIEKCHO
U (YalIlle BCEr0) CO CTOPOHBI HEPTETA30/100BIBAIOIIECH
KOMIIAHUH. B 3TOM 3aKJII0YAETCA OTIIMYUE €TI0 3274
OT (PYHKITMOHAJIA MHXKEHEPA CEPBUCHON KOMITAHHH.

IIpu 3TOM 3KCHIEPT, B

As mentioned earlier, the expert of the hydraulic
fracturing should have not only theoretical
knowledge in the field of designing and modeling
of technological processes, but also have a broad
outlook in related fields: geology, geomechanics,
field development, technological issues of
downhole work and well completion. The expert
of the hydraulic fracturing unit is not just an
engineer. He is more likely a field engineer with
a deep understanding of fracturing processes,
because assesses the scope and conditions of
work in a complex and (most often) on the part
of the oil and gas producing company. This is the
difference between his tasks and the engineer of
the service company.

At the same time, the expert, in the full sense
of the word, must necessarily have a diverse "field
experience": to know in detail and understand the
technological processes in its and related fields of

activity. Only in this

MOJIHOM CMBICJIE 3TOT'O CJIOBA,
0065132TEJILHO JOJIKEH UMETD
Pa3HOCTOPOHHUHN «II0JIEBOI
ONBIT»: JETANIBHO 3HATh U
MOHUMATb TEXHOJIOTUYIECKHE
TIPOLIECCHI B CBOEI 1 CMEKHBIX
cepax gearebHOCTU. TOBKO
B 9TOM CJIy44€ OH KOMIIETEHTEH
B BOIIPOCAX AyJIUTA X KOHTPOJIA
K44€CTBA TEXHOJOIMYECKUX
onepanun.

VYcnex padorsl I'PIT 3aBucuT
B OJl]MHAKOBOU MEPE OT
J1260PaTOPHOM ITOJI'OTOBKH,
MOJEIMPOBAHUA U OT KA4ECTBA
BBIIIOJIHCHU S PA0OT HA
ckBaxkuHe. CJIeI0BATEIBHO,
MOBBIIIEHUEM KA4E€CTBA
TOJIBKO MOZIETAPOBAHUA
Ipo6aeMBbl B Hale cpepe
HE PENINUTD. MBI BOBJIEYEHEI B
0oJ1ee MINPOKUH CIIEKTP HE
TOJIBKO T'€OJIOTUYECKUX, HO U

OkcnepT Pl gonxeH obnapgath He
TOJIbKO TeopeTUYEeCKUMU 3HAHUAMM

B chepe NpoeKTUPOBaHUS U
MOZAeNMPOBaHUA TEXHONOMMYECKNX
NPOLLeCCOB, HO N UMETb LLMPOKUI
KPYro3op B CMeXHbIX 0bnacTsx:
reosiormmn, reomexaHuke, paspaboTtke
MeCTOPOXAEHWNIN, TEXHONOINYECKMNX
BOMPOCax BHYTPUCKBAXKMHHbIX pabOT 1
3aKaH4YMBaHUA CKBaXUH.

The expert of the hydraulic fracturing
should have not only theoretical
knowledge in the field of designing and
modeling of technological processes,
but also have a broad outlook in related
fields: geology, geomechanics, field
development, technological issues of
downhole work and well completion.

case he is competent
in the issues of audit
and quality control
of technological
operations.

The success of the
hydraulic fracturing
works depends to
the same extent
on the laboratory
preparation,
modeling and on
the quality of the
work at the well.
Therefore, the
improvement of
the quality of only
the modeling of the
problem in our area
is not solved. We are
involved in a wider
range of not only
geological, but also

TEXHOJIOTMYECKUX BOIIPOCOB, B

TOM YHCJIE C IMYHBIM YYACTUEM

B COIIPOBOXK/ICHHUH PAOOT HA MECTOPOXKACHUSX..
B saTOM, HaBEpHOE, OCHOBHOE HAIIIE OTIINYUE OT
COTPYJHUKOB IPOCKTHBIX HHCTUTYTOB.

ITpy 3TOM KAKHUX-TO SIPKO BbIPAKEHHBIX I'PDAHUI]
MEXAY C(pepaMU AeATEIbPHOCTH HET. Hanprmep, B
OTAEIBbHBIE IIEPUO/BI CBOCH IPOPECCUOHATBHON
JEATENbHOCTU 51 ABJIAJICA COTPYIHUKOM
KOPIOPATUBHBIX IIPOEKTHBIX HHCTUTYTOB. B MHBIE
nepuosibl paboTan KoHCynbTanToM I'PIT Ha Cesepe,
BAXTOBBIM METOAOM. [TOUTH BCE COTPYAHUKHN MOETO
OT/Ie/1a UMEIOT 3HAYUTEIBHBII CTA5K pAOOTHI B
HECKOJBKUX CEPBUCHBIX KOMNAHUAX I'PIT. Tak 4TO
HAaM HE YY>K/Ibl TIOOBIE CXEMBI U C(PEPHI PAOOTHL... 5
OBI CKA34J1, YTO MBI SIBJISIEMCSI CBSI3YIOITUM 3BEHOM
MEXK/Y I'€OJIOTUYECKUMHU U TEXHOJIOI'MYECKUMU
HAMPABJICHUSIMH Pa3PabOTKU MECTOPOXKACHUM C
npusseyeHrueM MeTogos I'PIT
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technological issues,

including personal
participation in the maintenance of field work...
This is probably our main difference from the staff
of design institutes.

At the same time, there are no clearly defined

boundaries between spheres of activity.
For example, during certain periods of my
professional career, I was an employee of
corporate design institutes. In other periods he
worked as a consultant to the hydraulic fracturing
in the North, on a rotational basis. Almost all
employees of my department have a significant
work experience in several service companies
of the hydraulic fracturing unit. So we are not
strangers to any schemes and spheres of work ... I
would say that we are the link between geological
and technological areas of field development with
the use of fracturing methods.



BK: Kaxue (hakTOphI Hy>KHO YIHTBIBATH IIPH
IUIAHUPOBAHHH KOHKPETHOH onepauuu I'PIT?

M.C.: CyImeCTBYET CTAHAAPTHBIN HA00P BXOAHBIX
JIAHHBIX: KOHCTPYKLINS CKBAKUHBI, KAPOTAKHBIN
MaTePUAJL, JONIOTHUTEIBHBIE JAHHBIE TTO
reo(pU3NYECKUM U (DHIBTPALTUOHHO-EMKOCTHBIM
CBOMCTBAM IIACTOB. O6432TEIBHO IOHUMAHNUE
F€OMEXAHUYECKUX CBOVICTB, HEOOXOJUMO 3HAHUE
TEXHOJIOTMYECKUX IAPAMETPOB KUIKOCTU ['PIT.

IIpo6iema 3aKII0YAETCSA B TOM, YTO NPEJOCTABUTD
MOJIHBIY ITAKET BXOJHBIX JJAHHBIX B OOJIBIIUHCTBE
CJIy4a€B HEBO3MOXKHO. [T03TOMY NPUXOAUTCA
NPUOETATH K CPABHUTEIBHOMY AHATINU3Y, HAXOJUTh
B3aMMOCBSA3H JUISL «<BOCCTAHOBJIEHUS» HEJOCTAIOMIEN
UHMOPMALIHHN.

I'TaBHO¥ LIEJIBIO SABJIAETCS PEMIEHUE 327a49 IO
pa3pabOTKe KOHKPETHBIX HE(PTETA30BbIX 3AJIEXKE,
B YACTHOM CJIY44€ — JOCTHKEHUE TIJTAHUPYEMON
NPOAYKTUBHOCTHU CKBAKUH ITOCJIE BBITIOJTHEHUS
pa6oT I'PI1 ¢ cCOGMI0EHUEM BCEX CTAHAPTOB
KOHTPOJIA KA4E€CTBA.

BK: Kakue Buapl I'PII nanGo1ee
BOCTpeOOBaHBI B 3anmaxHor CHoupu?
B xagyecTBe TAKOBBIX OY€HB YACTO HA3BIBAIOT
MHOrocragumnusie I'PII.

M.C.: [Ja, rOpHU30OHTAJIbHBIE U HAKJIOHHO-

I'PIT — HOBBIH AT TEXHOJJIOI'HUM ITOCIETHETO
JECATUNETHS.

AKTYaJIBHOCTb KOTOPO TOJIBKO BO3PACTAET, —
nosTopHbIe MI'PIT Ha cymiecTByoneM QOHAE
CKBaKMH.

IIposenenune nepson cepuyt MI'PIT Ha

CTT: What factors need to be considered
when planning a specific operation of
hydraulic fracturing?

M.S.: There is a standard set of input data: well
design, logging material, additional geophysical
data and data on reservoir properties. It is necessary
to understand the geomechanical properties, it is
necessary to know the technological parameters of
the hydraulic fracturing fluid.

The problem is that it is impossible to provide
a complete package of input data in most cases.
Therefore, we have to resort to a comparative
analysis, to find interrelations for "restoring" the
missing information.

The main goal is to solve the problems of
developing specific oil and gas deposits, in particular,
to achieve the planned productivity of the welded
joints after the work of the hydraulic fracturing unit,
in compliance with all quality control standards.

PRACTICE

CTT: What types of hydraulic fracturing are
most in demand in Western Siberia? As such,
multistage fracturing is often called.

M.S.: Yes, horizontal and directional wells
with multistage fracturing are a new step in the

technologies of the last

[NepcnekTnBHasg 3agada decade.
HAITPABJIEHHBIE CKBAXKWHBI C MHOTOCTAJUUHBIMH 6 NVKanLlero 6y AyLLEro,
aKTyaNbHOCTb KOTOPOW

INepcrieKTHUBHAA 3312494 OJIMKANIIErO OyYIIETO, TOJNIbKO BO3pPacCTaEeT, —

A forward-looking
task of the near future,
the relevance of which
is only increasing — the

nosTopHblie MIPI1 Ha repeated MSHF on the
C ecTviowem dhoHae existing well stock.
CZII;:U'a K Hy t (b A The first series of
: MSHF on new wells
can be considered

HOBBIX CKBAa’KMHAX MOKHO PACCMATPHBATD

K4aK [TOCJIEAHIOO CTAAUIO 3aKAHYUBAHUA ITUX
CKBaKMH. TEXHONIOTMYECKHUE 325a91 IIEPBUYHOTO
I'PIT 1pu COOMIOACHUU CTAHAAPTOB KA4ECTBA
PEMAIOTCA CTAHAAPTHBIMHU, U3BECTHBIMHU
CIIOCO6AMMU.

OCOO6BII MHTEPEC BBI3BIBACT IPOBE/ICHIE
noBTOpHBIX MT'PIT Ha poHAE CKBaXUH, r1e I'PI1
IPOBOJMJICA paHEE. BobIag 4acTh KOHCTPYKITUHI
CYLIECTBYIOIINX TOPU3OHTAIBHBIX CKBAKUH
U3HAYAJIBLHO HE MOAPA3yMEBAIA IIPOBEICHUA
nOBTOPHBIX MI'PIT. 13-32 3TOr0 MBI UMEEM P51
npo6JIEM U TEXHOJIOIMYECKHUX OIPAHUYEHUT],
KAPAWHAJIBHO BIUAIOMINX HA YCIICITHOCTD U
3¢ PpexTuBHOCTb NOBTOPHBIX MI'PII. K cOXxaIeHUIO,
HU OJJHA U3 CYIIECTBYIOUIUX TEXHOJIOIUH
He rapanTupyet 100%-11 pe3yabTaTuBHOCTH
noBTOPHBIX MI'PIT. fI 6bI jake CKa3aJ1, 4To pabora
OCYHIECTBIISIETCS B TEPMHUHAX TEOPUU BEPOSTHOCTH:
MBI CTPEMHMCS ITIOBBICUTD BEPOSITHOCTD
OJ1arOIIPUATHOI'O UCXO[A U CHU3UTD BEPOSTHOCTD
BO3HUKHOBCHM S TEXHUYECKUX PUCKOB, U30€XKATh
KOTOPBIX ITOJTHOCTBIO HE MOXKEM IO OO'BEKTUBHBIM
MIPUYHHAM. DTO CJIOKHASA U UHTEPECHAS
AHAJIUTUYECKAs padoTa. Y ee 10151 B UHKEHEPHOM
CONPOBOXJICHNUH, IO MOEMY MHEHHIO, OVZIET TOJIBKO
BO3PACTATD. }

A forward-looking task
of the near future, the

relevance of whichisonly  eiis Technological
increasing —the repeated  tasks of the primary
IMISHF on the existing well = hydraulic fracturing,
stock.

as the last stage of
completion of these

with observance of
the quality standards,
are solved by standard,
known methods.

Of particular interest is the holding of repeated
MSHTF at the well fund, where the fracturing was
carried out earlier. Most of the designs of existing
horizontal wells did not initially imply repeated
MSHEF. Because of this, we have a number of problems
and technological limitations that radically affect
the success and effectiveness of the repeated MSHFE.
Unfortunately, none of the existing technologies
guarantees 100% effectiveness of repeated MSHFs.
I'would even say that the work is carried out in
terms of probability theory: we strive to increase
the likelihood of a favorable outcome and reduce
the likelihood of technical risks, which we cannot
completely avoid for objective reasons. This is a
complex and interesting analytical work. And its
share in engineering support, in my opinion, will
only increase. }
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BK: Han601b11y0 poiIb B HOBTOpHOM I'PIT
HI'PAEeT HHHOBAIITHOHHOE O0OpyZOBaHHE?
M.C.: KOHEYHO. DTO U HHHOBA1JMOHHBIC
OJIOKHPYIOMIE MATEPUAIBL, 4TATITUBHBIC
MY(THI (OTKPBIBAIOIUEC U 3aKPBIBAIOITIECS),
U CEJIEKTHBHBIE U YAIICYHbIE TAKEPHI, U PAOOTHI
I'PTI c npusneyenuem 'HKT. C 1pyroii CTOPOHHL,
ycrex HOBTOPHBIX I'PIT 3aBUCHUT HE TOIBKO
OT OOOPYAOBAHUSA, HO U OT TEHEPUPOBAHUS
U PEATU3ALMH HOBBIX UJIEH U IO XOA0B. DTO
HEMATEPUAJIbHAS THHOBAITUOHHAA COCTABIISAIONIA.
O60pPYyJOBAHUE U THHOBALIMOHHBIE MTOJXOABI
PaBHO3HAYHBI 10 BA>KHOCTH.

BK: YTO MOKHO CKa3aTh O PAa3BUTHH
T'PII B PoccuH B ejiom? HaG/aromaeTcsa Iu
OTCTAaBAHHE B TEXHOJIOTHUAX nIpoBeseHus:Aa I'PII
POCCHIICKMMH CEPBHCHBIMH KOMIIAHHUSAMH I1O
CPABHEHHIO C 32PyOEKHBIMHU?

M.C.: PerHok I'PIT B Poccyy OueHb IEPCIIEKTUBEH
U SIBJISIETCS OJHUM M3 CAMBIX ObICTpOpacTymux. He
CEKPET, YTO BCE HE(PTEra30Bble KOMITIAHNH Poccuu
UCHBITBIBAIOT NOTPEOGHOCTD B IONOJTHUTEIBHOM
KOIHUYECTBE (PIIOTOB U UTHOT'O 060pyoBanus I'PIL

OrpaHu4eHus, BBEJCHHBIE 3AI14/I0OM B TEXHOJIOTUAX
U IPOTIPAMMHOM OOECIIEYEHU U, CTUMYJIUPYIOT
Pa3BUTHE OTEYECTBEHHOU IPOU3BOACTBEHHOMN
6a3bI 1 cUMyIATOPOB I'PIT. PAGOTHI €1mie MHOT'O, HO
MBI OBICTPO HABEPCTBIBAEM Pa3pbIB. Hanpumep,
AKTHUBHO Pa3PabaThIBAIOTCA CUMYAATOPSI ['PI1,
O6OPYAOBAHHE /1151 3AKAHYHNBAHU S CKBAXKIH,
obopynosanue gpyioTos I'PIT.

B [IOBBINICHUY KBATH(DUKAIINH HHXXCHEPHOTO U
paboyero nepcoHaIa.

BK: KakoBo Baure BugeHHE CIIOCOOO0B
IOBBIIIECHH I KBATH(MHKAIHH COTPYIHHKOB?
JOJ>KHBI OBITH OTKPBITHI JOIIOJTHHUTE/IbHBIE
(daxyaprers! B By3ax? HJIH 3TO JOJXKHBI
OBITH KYPCHI HOBBINIEH U SI KBATU(PUKAI[AH?

M.C.: DTO HEIPOCTOH BONIPOC... CHAYa1a
IPUBEAY JTOBOJBL, 4 IIOTOM 06001y NX B CBOUX
BBIBO/IAX U IIPEAJIOKEHU.

B Hauane 6ecenpl Mbl OOCYAUIN, UTO
TEOPETUYECKAA U IPAKTUYECKAA YACTD B
UHXKEHEPHO NOATOTOBKE OAMHAKOBO BAJKHBIL.
TeopeTnueCcKyIo NOAIOTOBKY By3bl OO€CIIEYHUBAIOT,
C IPAKTUYECKOU OATOTOBKON — CJIOJKHEE.

Ha njanHbIM MOMEHT HEU3BECTEH HU OJJUH
POCCUHICKUI By3, UMECIOIINH «y4EOHBIN (PIOT
I'PTD>. litnt 3D-TpeHa)Kep, 3aHATUA Hd KOTOPOM
CMOTYT 3aMEHUTDb IPAKTUYECKUE 3aHATUA
B IIOJIEBBIX YCJIOBUSX WJIH HA (PU3UYECKOM
MakeTe paora. OOBEKTUBHO B ITOJJOOHBIX
YCJIOBUAX OOYYEHHUE CBECTCS K TEOPETUUECKOM
MOJII'OTOBKE C PA3JIMYHBIM YPOBHEM ITOT'PYKEHUS B
MATEMATUYECKOE MOJEIUPOBAHUE (B 3aBUCUMOCTH
OT BO3MOXHOCTEN MATEMATHYECKOH IIKOJIBI BY34).
B 06IUX 4epTax 3TO OY/IET T4 K€ CIIEIUATBHOCTD
«pa3pabOTKa U AKCIIYATAI U HEPTAHBIX U ['A30BbIX
MECTOPOXK/ICHUI», TOJIBKO C I[€JIEHAIIPABICHHO
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PbiHOK 'PT1 B Poccnmn
Tak>ke MBI UCIIBITBIBAEM OOJIBIIYIO IIOTPEOHOCTE  OQYEeHb nepcnekTneeH

CTT: The greatest role in re-fracturing is
played by innovative equipment, isn’t it?

M.S.: Of course. These include innovative
blocking materials, adaptive couplings (opening
and closing), and selective and cup packers, and
hydraulic fracturing operations. On the other hand,
the success of repeated fracturing depends not
only on equipment, but also on the generation and
implementation of new ideas and approaches. This is
an intangible innovative component.

Equipment and innovative approaches are of equal
importance.

CTT: What can be said about the
development of hydraulic fracturing in
Russia as a whole? Is there a backlog in the
technology of hydraulic fracturing by Russian
service companies in comparison with
foreign ones?

M.S.: The market of hydraulic fracturing in Russia
is very promising and is one of the fastest growing.
It's no secret that all Russian oil and gas companies
are in need of an additional number of fleets and
other hydraulic fracturing equipment.

Restrictions imposed by western countries
in technologies and software stimulate the
development of the domestic production base and
simulators of hydraulic fracturing. There is still a lot
of work, but we are quickly on the brink of a break.
For example, hydraulic
fracturing simulators,
well completion
equipment, hydraulic

N SIBNSIETCA OOHUM U3 fracturing equipment
6 are being actively
CaMbIX ObICTPOPACTYLUMX.  geveloped.
The market of hydraulic Also, we fecl a great
fracturing in Russia is very ~ ccd forupsrading the
rac . g . Y sills of engineering and
promising and is one of working personnel.

the fastest growing.

CTT: What is your
vision of ways to
improve the skills of employees? Should
additional faculties be opened in universities?
Or should it be refresher courses?

M.S.: This is not an easy question... First, I will
give reasons, and then generalize them in my
conclusions and suggestions.

At the beginning of the conversation we
discussed that the theoretical and practical parts
in engineering training are equally important.
Universities provide theoretical training, the
situation with practical training is complicated.

At the moment, not a single Russian university
is known, which has a "training fleet of hydraulic
fracturing" or a 3D simulator, where lessons can
replace practical exercises in the field or on a
physical model of the fleet. Objectively under such
conditions, training will be reduced to theoretical
training with different levels of immersion in
mathematical modeling (depending on the



CY>KEHHOH IIPOI'PAMMOM 110 IIPEAMETAM
CIIELMATIU3ALUN. DTO JOBOJIbHO CUJIbHO OIPAHUYUT
06J1aCTb BOBJIEYEHUS M BOCTPEOOBAHHOCTH PBIHKOM
TAKUX BBIITYCKHUKOB BY30B. CJIE/IyET yYUTBIBATE, YTO
crpoc Ha nHkeHepos I'PIT pacTeT, HO pbIHOK I'PIT
00J1a1a€T HAMHOI'O MEHBIIIEH EMKOCTBIO, YEM TAKOBOM
B OypEHUU, BHYTPUCKBAKUHHBIX PA0OTAX, TEOJIOTUN
U Pa3pabOTKE MECTOPOKICHUIL.

I1o MOEMY MHEHHIO, JIyYITUM BAPUAHTOM
MHOATIOTOBKHU U IIEPENIOATOTOBKHU CIICLIUAINCTOB
I'PT1 siBy1IETCSL CUCTEMA MOZYIBHOI'O OOY4EHMU,
NEPUOJINYIECKH TPOBOANMBIX IIKOJI, KYPCOBBIX
paboT — KaK 3aJaHUN CITyIIATENIAM HA IEPUO]
MNPOXOXK/JEHUS CTAXKMPOBKU BO (PJIOTAX U
naboparopusax I'PIT. Heo6xoanmMo HaIu4ue
HOJHOPA3MEPHOI'O TPeHakepa B Bujie pinota I'PIT
C BO3MOXXHOCTBIO HMUTAIIUH PA3JIMYHBIX PA60YNX
CUTYALU /I TDEHUPOBKU YUYEOHBIX I'PYIIL Takske
HEOOXOAMMO HAJIMYUE YIEOHDBIX JIAOOPATOPHU KAK
CTALMOHAPHOI'O, TAK U II0JIEBOI'O BapraHTa. Jlyuine
LEHTPBI OOYYEHHUS ObLIA PEATTU3OBAHBI B KOMITAHUAX
JIlmoMmbeprke» U «XammmbepToH». [lyMalo, 1o
O6CYXKAAEMOMY HATIPABJIEHUIO KETATEIBHO 6PATh
MIPUMED C YKA3AHHBIX CEPBUCHBIX KOMITAHUM.

O3By4eEHHOE MHEHMUE ABJISACTCA IMYHBIM. Bonipoc
MHOATIOTOBKU CHELUAJIMCTOB — 3TO IIOBOJ, IJIA
CEPBE3HOI'O OOCYK/ICHUS.

BK: B «PocHedTH» JEHCTBYET COOCTBEHHOE
noapasaenaeHue 1no nposegeHuro I'PIL. Yro Ber
MOZKeTEe CKa3aTh O HEM?

M.C.: []a, CTPYKTYPHBIM IIOAPA3ACIIEHUEM
ITAO «HK «PocHedT1h» sBiIsIEeTCSE OO0 «PH-

I'PIT», 3aHMMAIOEECA B TOM YUCJIE CEPBUCHBIMU
padoTramu I'PIT. Ceffuac ueT HapaluBaHUeE
TEXHOJOIMYECKUX U TEXHUYECKUX BO3MOXKHOCTEMN
3TOTO JJOYEPHETO OOIIECTBA. BOIbIIIOE BHUMAHUE
YAENAETCA IIOATOTOBKE MHKEHEPHBIX KAPOB, B YEM
JIMAUPYIOYIO POJIb UCIIOJIHAET
HAYJIBHUK OTZENA I10 TEXHOJOIUAM
U UHXKEHEPHOMY COIIPOBOXKAECHHUIO
KonctanTuH ban110KOB.

HoBble TeEXHONOIrMM C BO3MOXHOCTbIO
NpoBeAeHNs TMAPONECKOCTPYNHOMN

capabilities of the school's mathematical school).
In general terms, it will be the same specialty
"Development and operation of oil and gas fields",
only with a purposefully narrowed program in the
subjects of specialization. This will severely limit
the scope of involvement and demand for such
graduates of higher education institutions by the
market. It should be borne in mind that the demand
for hydraulic fracturing engineers is increasing,
but the fracturing market has much less capacity
than that in drilling, downhole, geology and field
development.

In my opinion, the best option for training and
retraining of hydraulic fracturing specialists is a
system of modular training, periodic schools, and
coursework — as assignments for trainees for the
period of internship in fleets and laboratories of
hydraulic fracturing units. It is necessary to have
a full-size simulator in the form of a hydraulic
fracturing fleet with the ability to simulate various
operational situations for training groups. It
is also necessary to have training laboratories:
both stationary and field versions. The best
training centers were realized in the companies
"Schlumberger" and "Halliburton". I think, in the
discussed direction it is desirable to take an example
from the specified service companies.

The opinion expressed is personal. The issue
of training specialists is an occasion for serious
discussion.

PRACTICE

CTT: Rosneft has its own subdivision in the
field of hydraulic fracturing. What can you say
about it?

M.S.: Yes, the structural subdivision of NK
Rosneft is RN-GRP, which, in particular, is engaged
in servicing the hydraulic fracturing unit. Now the
technological and technical capabilities of this
subsidiary are
growing. Much
attention is paid
to the training

¥V HAaC HECKOJIBKO COBMECTHBIX
MPOEKTOB: OT COCTABJIEHUSA
JIOKAJIbHBIX HOPMATUBHBIX
JOKYMEHTOB JIO y4aCTHA B
OOCYXK/ICHUH, TECTUPOBAHUN
Y OIITUMHU3ALIMH HALIETO
KOPHOpPaTUBHOIO cuMyasTopa I'PIT
«PH-Tpupy, pazpabarbiBaeMoro
HallImuMm KOpHOpaTI/IBHbIM I/IHCTI/ITYTOM
00O «PH-YpaHUIINHEDTDH>.

MBI COBMECTHO paboTaeM
HAa/] ITIOBBIINIEHUEM KA9€CTBA
HpOCKTI/IpOBQ_HI/IH U BBIIIOJTHCHU A
I'PIT — »T0O HAMIA OOIIas 11EJIh.

BK: Kakum Bel BUgHuTE
poccuricku¥ peiHOK I'PIT B
onuzkanmue 5-10 1er? Kakue
TEXHOJIOTHH OYyIYyT HA ITHKE
BOCTPEOOBAHHOCTH?

nepdopaumn 1 nocneayroLero

[PMN 6yayT pa3sumBathbcs. [Moka

POCT X MPUMEHEHMUS OrpPaHMNYeH
CPaBHUTENbHO BbICOKOW CTOMMOCTbIO
yCnyr KONTIOOMHIa U CAHKLMOHHBIMMA
OrpaHUYeHUsAMM Ha Noo0OHbIe
3abomHble komnoHoBku PI.

New technologies with the possibility
of hydro-sandblasting perforation
and subsequent hydraulic fracturing
will develop. For the time being, the
growth of their use is limited by the
relatively high cost of coiled tubing
services and the sanctions imposed
on similar fracture measured depth
layouts.

of engineering
personnel, in
which the leading
role is performed
by the head of
the department
for technologies
and engineering
support Konstantin
Baidyukow.

We have several
joint projects:
from drawing up
local normative
documents to
participation in
discussion, testing
and optimization
of our corporate
simulator of the }
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[TPAKTHUKA

M.C.: CKopee BCcero, TpeH/, Ha
MHoOrocragunHbii PII coxpanuTcs, 1
OyJeT aKTHBHO Pa3BHBATHC HAIIPABJICHHUE
IMOBTOPHOI'O MHOTOCTaguHoro I'PII.

HoBBI€ KOMIIOHOBKH 3aKAHYHUBAHHU A
CKBa>KHH C BO3MOKHOCTBIO OTKPBITHA U
3aKpPBITHA (PPAK-TIOPTOB, TEXHOJIOTHH C
HCIIOJIB30BAHHEM CEJICKTHBHBIX (B TOM
9HCJI€ YAIIEIHBIX) IAKEePOB, CIIOCOOHBIX
(YHKITHOHHPOBATH IPH BEICOKUX PA00IHX
JABJICHHUAX, OyAyT BOCTPEOOBAHEI.

HoBbI€ TEXHOJOIHH C BO3MOXKHOCTBIO
IIPOBEJECHU I'HIPONECKOCTPYHHOM
nepdopanuu u nociaexyomero I'PIT
OyznyT pa3BuBarhci. IIoka pocT ux
IIPMMEHEHHS OIPAHUYECH CPABHUTEIBHO
BBICOKOM CTOMMOCTBIO YCIYT KOJITIOOHHTA
M CAHKIITHOHHBIMH OI'PAaHUYECHHUSAIMH HA
IOZO0OHBIE 3200 HbIE KOMIIOHOBKH I'PII.

IoABATCA ¥ OyAYT JOPAOATHIBATHCS
oTredecTrBeHHbIE CHMYaATOpsI I'PII.
Bo3pacrer poJib, TOYHOCTH U TPEOOBAHHU A K
T€OMEXAHHUYECKHM MOJEJISIM U JAHHBIM. By xyT
JIOPAGOTAHBI MOJICIH THCKPETHBIX CETOK
TpemuH I'PII. Bce 3T0 €eCTECTBEHHO, IIOTOMY
910 (hOKYC BHUMAHUA OYy/I€T HOCTEIIEHHO
CMEIATHCA B CTOPOHY TPYSHOMU3BIECKAEMbBIX
3aI1ACOB YITIEBOZOPOIOB. I10 TOM ke IIpuInHe
0O0JIBIIIOE BHUMAHHE OY/IET YAE/ISITHCSI HOBBIM
PACKIMHHUBAIOUIUM Ar€HTaM (IIPOIIIAHTAM)
H KuaKocTaM I'PII ¢ MaIOH BA3KOCTBIO,

HO XOPOIIHNMH TPAHCIIOPTHUPY IO MH
CBOMICTBAMH.

JTO OOLIHE TEHJCHI[UH, H3BECTHBIC
OOJBIIHMHCTBY COTPYAHHUKOB, HMEIOIIHX
orHoluenue k I'PII.

JInN9HO MHE Ka3KeTCA, 9TO BO3PACTET
3aIIPOC HA TEXHOJIOI'HMH JOCTOBEPHBIX
«“T'OYEIHBIX>» OOPAOOTOK MAJIOTOHHAKHBIMH
T'PII ¢ mpOrHO3HUpPYyEMBIM OI'PaHHYCHHEM
pa3MepoB TpeuH. ICTOILeHHE 3a11ACOB
YIIEBOJOPOJOB HA 3HAYHTEIbHOM KOJIHIECTBE
MECTOPOKIEHHUI OyJeT CTHMYJIHPOBATH
IIOXOOHBIE PAGOTHI C TPEOOBAHHEM CHHUKCHH S
PHCKA IIPOPHIBA TPEIIHUH B COCEHHE
HeKeJIaTeJIbHbIE TOPH30HTHI.

BbIcOoKka BEpOATHOCTD MHTETPALIUU CUMYJIATOPOB
I'PIT B cCUMYAATOPBI I'UAPOJAUHAMHUYECKOIO
MOJIETTUPOBAHUSA JJI1 OITUMHU3AITIH PA3PA6OTKU
MECTOPOXK/IEHHUS B 11eJIOM. OJTHAKO HAM IPUICTCS
PEMNTD PsiJ 32/1a4 10 JIOCTOBEPHOMY IIEPEHOCY
napameTpos Tpemul I'PIT B rugpoauHaMmugecKme
CHUMYJISTOPBDI, T.K. IIPSIMOM IIO3JIEMEHTHBIN IIEPEHOC
HEKOPPEKTEH B CUITy KAK MUHUMYM JIBYX IIPUYHH:
1. TTo mpyUYMHE OTIINYHS TOHATU «3aKPENICHHAS

JUINH2» U «d(OPEKTUBHAS> IJTHHA TPEIINH;
2.T1o mpuYrHE HEOO6XOAMMOCTHU yUIeTa BAUSHUS HA

IIPOBOAMMOCTD TPEUMHBI 3aBEPIIAIONTUX ITATIOB

pa6ot KPC 1 BBIBOZIA CKBAXXKUH HA pEexKUM 1tocse I'PIT.

BK: Kakoe xkotuuecTBO cragui I'PII MOKHO
IIPOTHO3HPOBATH?
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RN-Grid GRP, developed by our corporate institute
RN-UfaNIPIneft.

We are working together to improve the design
and implementation of hydraulic fracturing — this is
our common goal.

CTT: How do you see the Russian market of
hydraulic fracturing in the next 5-10 years?
What technologies will be at the peak of
demand?

M.S.: Most likely, the trend for multi-stage
hydraulic fracturing will be preserved,
and the direction of repeated multi-stage
hydraulic fracturing will be actively
developed.

New layouts for completion of wells with
the ability to open and close tail-ports,
technology using selective (including
cup) packers, capable of operating at high
operating pressures, will be in demand.

New technologies with the possibility
of hydro-sandblasting perforation and
subsequent hydraulic fracturing will develop.
For the time being, the growth of their use is
limited by the relatively high cost of coiled
tubing services and the sanctions imposed on
similar fracture measured depth layouts.

Domestic simulators of hydraulic
fracturing will appear and will be improved.
The role, accuracy and requirements for
geomechanical models and data will increase.
The models of discrete grids of hydraulic
fracturing will be improved. All this is
natural, because the focus of attention will
gradually shift towards hard-to-recover
hydrocarbon reserves. For the same reason,
much attention will be paid to new proppants
and fracturing fluids with low viscosity, but
good transport properties.

These are general trends known to most
employees related to hydraulic fracturing.

Personally, it seems to me that the demand
for technology of reliable "point" treatments
with low-tonnage fracturing will increase
with the predicted crack size limitation.
Depletion of hydrocarbon reserves on a
significant number of deposits will stimulate
such work with the requirement to reduce the
risk of breakthrough of cracks in neighboring
undesirable horizons.

There is a high probability of integration of
hydraulic fracturing simulators in simulators of
hydrodynamic modeling for optimization of field
development as a whole. However, we will have to
solve a number of problems related to the reliable
transfer of fracture parameters to hydrodynamic
simulators. direct item-by-element transfer is
incorrect for at least two reasons:

1. Due to the difference between the concepts
"fixed length" and "effective" length of cracks;

2. Because of the need to take into account the
effect on the conductivity of the fracture of the



M.C.: BOJIbLIOE: HET CMBICJIA TOBOPUTD O KAKUX-
TO TOYHBIX IU(PPAX, CYET MOXKET UATH HA IECATKH.
B OCHOBHOM CHSATBI TEXHOJIOTMUYECKUE (PAKTOPBI
3aKAHYMBAHUS CKBAKHH, Ol DAHUYUBABIINE
KOJIMYECTBO TpemuH. HoO He CHATBI BOIIPOCHI
OCBOEHMUSA U AKCILIYyATALIUU JJIMHHBIX
T'OPU3OHTAJIBHBIX CKBAXKUH. YyBCTBUTEIBHOCTD
JUIMHHBIX CKBAKHH K PUCKaM CTPOUTEJIbCTBA,
3aKaHYMBAHUSA, CTUMYJIALIMU [IPUTOKA,
IKCIUIYATALUU BO3PACTAET C POCTOM KOJIMYECTBA
TpeLUH. B ©TOre OCHOBHBIM O PEAEIAIOI UM
(PaKTOPOM CTPOUTENBCTBA JJIMHHBIX
TOPU30OHTAJIbHBIX CKBAKUH ¢ MI'PIT cTranoBuTCA
JE€TAJIbHBIA PUCK-AHAIN3 U SKOHOMUNYECKAS
11€JIECOOOPA3HOCTb.

51 6B HE CBA3BIBAJI YCIIEMTHOCTD MIPOEKTOB
MHOrocTaanuiHbIX ['PIT B 6yAyIieM UCKIIOUUTEIBHO
C YBEJIMYEHHEM YHCJIA CTAANHI. KaKk MBI IOHUMAaEM,
IpU yBeIU4YeHUU cTagunnocTu I'PIT ynenbHas
3(POEKTUBHOCTD KAXK/IOH CAEAYIOMEN CTAIUU
CHMIKAETCA B CUJIy UHTEP(PEPEHITUH, HEUJIEATTBHOCTHA
PaCIpOCTPAHEHU TPEIIMH U AP. DTO IIPUHLIUII
«[1aJaI0LIEN JOXOAHOCTH>. B pa3HBIX I'€OJIOTUYECKUX,
TEXHOJIOI'MYECKNX U SKOHOMHNYECKHUX YCJIOBHAX
CYILIECTBYET ONITUMAJIBHOE KOJIMYECTBO CTAAUMA
I'PIT ¢ ONITUMAIBHBIMU IIAPAMETPAMU CO3AAHHBIX
TPEIMH. BO3MOXHO, 3TO HE A6CONMIOTHBIE 3HAYEHU, 4
UHTEPBAJI 3HAYCHU.

IToaTOMY 7151 Pa3HBIX OO'BEKTOB PA3PA0OTKU
(amHOrA U AJI OTAEIBHBIX YIACTKOB OOJIBIIUX
MECTOPOXKIEHUI) B PA3TMYHBIX YCIIOBUAX
JUIMHA TOPU30OHTAIBHBIX CTBOJIOB, ITAPAMETPHI
U KOJIMYECTBO TPEMUH BAPBUPYETCH, IPUYEM
HE TOJIBKO TEPPUTOPHAIBHO, HO 1 BO BDEMEHH, B
3aBUCUMOCTH OT MEHAIOMMNXCA YCIIOBUIL.

BK: A kak OyZeT pa3BHBATHCI HH>KEHEPHOE
comnpoBoxxkaenue I'PII?

M.C.: B CTOJIB CITOKHOM TEXHOJIOI'MYECKOM
nporiecce, Kak I'PIT, B O4HON TOYKE KOHTAKTA
CXOMSITCS U T€OJIOTUsL, U BOIIPOCHI PA3PabOTKH,
I'€OMEXAHUKHU, U TEXHOJIOTUUYECKUE ACIIEKTHI
CaMOI'O UCIONHEHU . Bo3pacTaonias CJI0KHOCTb
I€OJIOr'MYECKUX YCJIOBUI, YCKOPEHUE U YCIIOKHEHHE
TEXHOJIOI'MYECKHUX IIPOLIECCOB, YCJIOKHEHHE
060PYAOBAHMSA U CXEM B3aUMOJECUCTBUS
CIIELMAJIMCTOB PA3HBIX O0IACTEN HEPTErA30BOI'O
Jles1a TpebyeT MOAXO0I0B, KOI/Id PEUIEHUS U
KOppCKTI/IpOBKI/I MOIJIN ObI HpI/IHI/IMaTbCH
CBOEBPEMEHHO.

S mymaro, Mel 6yJIEM IBUTATBCS B CTOPOHY
UHTEI'PALMU NHXXEHEPHOI'O COIIPOBOXKIECHUS B
BOIIPOCHI Pa3pabOTKU MECTOPOXACHUI. ITpyu 3TOM
IIOHHUMAaHHE PA3PAO6OTKH MECTOPOXKACHU Oy IET
TPaHCHOPMHUPOBATHCS. TPYTHOU3BIEKAEMBIE 3AT1ACHI
1 MECTOPOK/ICHH S HA IO3[JHUX CTAAUAX PA3PAOOTKU
CTUMYJIMPYIOT PA3BUTUE MHOI'O(PYHKIMOHAJIBHBIX
rpymit M Ham onbIT padoT Ha CaMOTIOPCKOM U
JPYT'UX 3PEJIBIX MECTOPOXKICHUAX, TIOMECHCKOH U
0a’KEHOBCKOM CBUTAX, TPEIIMHOBATBIX KOJJIEKTOPAX
MOATBEPKAACT JAHHBIN BBIBO/.

Bena 6eceny I'anmHa Bybika,
«Bpemsa koaToouura. Bpems I'PII»

final stages of work and workover the withdrawal
of wells to the regime after fracturing.

CTT: How many fracture stages can be
predicted?

M.S.: Great: it makes no sense to talk about some
exact figures, the bill can go to dozens. Basically,
technological factors of completion of wells were
removed, limiting the number of cracks. But the
issues of development and operation of long
horizontal wells have not been removed. The
sensitivity of long wells to the risks of construction,
completion, stimulation of inflow, exploitation
increases with the increase in the number of
cracks. As a result, the main determining factor
in the construction of long horizontal wells with
MSHF becomes detailed risk analysis and economic
feasibility.

I'would not link the success of multi-stage
hydraulic fracturing projects in the future solely
with an increase in the number of stages. As we
understand, with increasing stages of fracturing, the
specific efficiency of each next stage is reduced due to
interference, non-ideal crack propagation, etc. This is
the principle of "falling yield". In different geological,
technological and economic conditions, there is an
optimal number of stages of fracturing with optimal
parameters of the created cracks. Perhaps these are
not absolute values, but an interval of values.

Therefore, for different development objects (and
sometimes for individual sections of large deposits)
under different conditions, the length of horizontal
wellbores, parameters and number of cracks varies,
not only territorially, but also in time, depending on
changing conditions.

CTT: And how will the engineering support
of the hydraulic fracturing develop?

M.S.: In such a complicated technological process
as hydraulic fracturing, geology, development issues,
geomechanics, and technological aspects of the
execution itself converge at one point of contact.
The increasing complexity of geological conditions,
the acceleration and sophistication of technological
processes, the complexity of equipment and schemes
of interaction between specialists in different fields
of oil and gas business require approaches when
decisions and adjustments could be made in a timely
manner.

I think we will move towards integration of
engineering support into the oilfield development.
At the same time understanding of the field
development will be transformed. Difficult to
extract reserves and deposits in the late stages
of development stimulate the development of
multifunctional groups. And our experience in
Samotlor and other mature fields, Tyumen and
Bazhenov Formations, fractured reservoirs confirms
this conclusion.

Interviewer — Halina Bulyka, Coiled Tubing Times
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ITOBBIIIIEHHE OIIE€PAITHOHHOM 3(P(PEKTUBHOCTH
KAaIIUTAJIBHOI'O PEMOHTA CKBAKUH U OypeHusa Ha THKT
C IIOMOIIIBIO BHHTOBBIX 3200 HBIX JIBHUI'ATEICH
¢ cr1oBOM cekmuer Evenwall™ u iU pKyIsIITHOHHOT'O
nepesogHuka PBL

Sound Practices in Improving Operational Efficiencies
Utilizing Motors with Evenwall™ Power Section
Technology and PBL Bypass Systems in CTD and

Workover Applications

®apxon XAMHJOB, 11106a1bHBIN MEHEAKED 10 PAa3BUTHIO 6HM3Heca H MapkeTHHTY, BICO Drilling Tools, Inc.
Farhod HAMIDOY, Global Business Development & Marketing Manager, BICO Drilling Tools, Inc.

Hepasumuii cria/; HEPTEra3oBOro pPeIHKA |
M13-34 U30BITKA JOOBIYU HE(PTH OKA3ATT
3HAYUTEIBHOE BIUSHUE HA HE(PTETA30BYIO
OTPACIIb, 3ACTABUB JJOOBIBAIOUUE KOMITAHUU
MIPOU3BECTU NIEPEOLIEHKY ONEPALTUOHHBIX
3aTpar. Bornpoc peHTa6€e1bHOCTH TI0OBIYU
HEMTU HATIOXKUJI OTPAHUYEHH S HE TOJIBKO
HAa JOOBIBAIOIINE KOMIIAHUH, HO 1 HA
CEPBUCHBIE KOMITAHUU U IOCTABIIUKOB.

B pamKax o6ecrnedeHus peEHTA0EeIbHOCTH
U 3PPEKTUBHOCTU CEPBUCHBIX PAOOT

B TEKYLIEN SKOHOMUYECKOM CUTYALIUU
MIPOU3BOAUTEN BHYTPUCKBAXKUHHOTO
060PYJOBAHUA UT'PAIOT KIIOYEBYIO POJIb

B Pa3paboTKe 3(PPEKTUBHBIX PEMICHUT
MO ITOCTABKE MHCTPYMEHTOB U NIEPENOBBIX
TEXHOJIOTUI.

BuHTOBBIE 3200HbBIE ABUTATENH (B3/1)

CO CTAaHIAPTHOU CUJIOBOU CEKITHUEN
HCIIOJIb3YIOTCA B CTAHJAPTHBIX ONEPALTUAX
c npuMmeHenneM 'HKT Ha TPpOTAKEHNU MHOT'HX JIET.
OIHAKO YBETUYEHHE JIJIMHBI CKBA’KHUH C OOJIBITAM
OTXOZIOM OT BEPTUKAIN U JJIMHHBIMH TOPU3OHTAIbHBIMHU
Y4aCTKAMU TPEOYET pa3padOTKU HOBBIX TEXHOJIOTUH /1151
obecnedyeHns JOCTATOYHOM MOITHOCTH [T JOCTUKEHUSA
33JIaHHBIX [VIYOUH B YCJIOBUSAX AT PECCUBHBIX CPEZ,

IToaTOMY, UTOOBI U36€2KATb HETPOU3BOAUTEIBHOTIO
BPEMEHU U C60EB OO0PYIOBAHUS, IIEPE, CITYCKOM
B3/l Ha THKT HEOOXOIMMO O3HAKOMUTHCS C OOITMMHU
MNPUHIIUITAMHA.

AKuakocru

ATPECCUBHBIE JKUJIKOCTU MOT'YT HE TOJIBKO COKPATUTH
CPOK 3KCIUIyaTauuu B3/], HO U IPUBECTH K IIOJIOMKE.
Takue KUJKOCTH, KaK KCUJIOJL, AU3ETBHOE TOIINUBO,
PaCTBOPBI METAHOJIA, CBIPAs HE(PTH C HU3KOM
AHWJIMHOBOM TOYKOU U BBICOKUM COAEPKAHUEM
APOMATUYECKUX YITIEBOJOPO/JOB, MOT'YT OKA3bIBATh
HETATUBHOE BO3/IeUCTBUE HA B3/l 1 B HEKOTOPHIX
CIIy4asaX IPUBECTU K BBIXOY UX U3 CTpos. [Ipu
HUCHONIB30BAHUU CKMMAEMBIX JKUJIKOCTEN C BO3/IYXOM U
230TOM HEOOXOIUMO JOOABAATH TAKHUE CMA3bIBAIOIIHE
Ar€HTHI, KaK [IEHA UJIX PACTIBIIEHHASA XKUJKOCTb.

Takue KOPPO3UOHHBIE CPELBI, KAK 6y POBOU PACTBOP,
YIVIEKUCJIBINA I'a3, CEPOBOJJOPOJ, MOT'YT OK434Th
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Recent global oilfield recession
due to overproduction of crude
oil has had a significant impact
on oil and gas industry thus
forcing operators to reevaluate
operational expenditures.
Producing oil to achieve
profitability has put constraints
not only on operators, but had a
direct effect on service companies
and the equipment suppliers.

In order to survive and achieve
profitability in current economic
environment, downhole tool
manufacturers play a vital role in
the development of value added
solutions through supply of fit-
for-purpose tools and advanced
technology to achieve efficiency
and profitability.

Downhole drilling motors with conventional
power sections have been a workhorse of the benign
coiltubing operations for many years. With the trend to
drill long horizontals and ERD (extended reach wells)
with long lateral sections had pushed CTD industry to
develop new technology in order to provide enough
power in order to reach the required depths and
withstand aggressive environments.

Thus, prior to running a coiltubing motor downhole,
there are a few general operational guidelines that
need to be taken into consideration in order to avoid
NPT (non productive time) and failures:

Fluids

Destructive fluids may not only shorten the motor’s
life, but also prevent it from performing. Fluids such
as xylene, diesel, methanol solutions, and crude oils
with low aniline points and high aromatics may have
detrimental or even catastrophic effect on the motor.
Additionally, use of compressible fluids such as air or
nitrogen will require lubrication by adding foam or mist.

Corrosive fluids such as brines, acids, CO, and
sour H,S (Hydrogen Sulfide) environment can be
detrimental to the rotor of the power section and
motor as a whole.



HETATUBHOE BO3/IEUCTBUE HA POTOP CUJIOBOU CEKIIUU
U BECH JIBUT'ATEb B IIEJIOM.

3a6oriiHaA TEMIIEpaTypa

E1e OHUM BAXKHBIM (DAKTOPOM, OKA3bIBAIOII UM
BJIMSAHUE HA paboTy B3/, ABNIgeTCA 3400MHAA
TeMneparypa. 3adacryio B3/l paboraior npu
TEMIEPATYPAX, IPEBBIIAIONUX TEXHUYECKHUE
OT'PaHHUYEHU JIJIS 3JIACTOMEPOB. PaboTa npu
TEMIICPATYPE, IPEBLIaoreit 176 rpaaycos Llenbcus,
HOBBIMIAET 3(PPEKT FTUCTEPEINUCA, UTO MOXKET IPUBECTH K
4PE3MEPHOMN Ae(POPMALIUU CTAHAAPTHBIX IACTOMEPOB
U KOPITyCa CTATOPA U3-32 HEPABHOMEPHOU TOJIIUHEI
3JIEMEHTOB IACTOMEPA.

CerogHsa TEXHOJIOTUH ITPOU3BOJCTBA CUIOBBIX CEKITNIA
B3] BeI1IM HA HOBBIM ypOBEeHDb. KoMitanusa BICO
Drilling Tools, Inc. pazpa6oTana craropsl Evenwall®,

B KOTOPBIX PE3UHOBBIE JIEMEHTBI PACIOJIATAI0TCS
PaBHOMEPHO C OAMHAKOBOH TOJIIIUHOM 11O TETY CTATOPA.
Taxoke B KOHCTPYKLIHIO CTATOPA BXOAUT YHUKAIBHAA
CIUpaIbHAA TPYHd, KOTOPAS OOECIEYUBAET NOAJEPKKY
U YyCTOMYHBOCTD CUJIOBOU CEKLIMH, YTO IIO3BOJIAET
OPOBOAUTE 3(P(PEKTHUBHBIE PAOOTHI C BLICOKUM PACXOI0M
JKHJIKOCTH.

IToMUMO YHUKAJIbHOU KOHCTPYKLUMU B3I, pu
MPOU3BOJCTBE JIACTOMEPOB NOAOUPAETCS CHELTUATBHBIN
MaTepHaJI, KOTOPBIA OOECTIEUUBAET PAOOTOCIIOCOOHOCTD
UHCTPYMEHTA IIPH 3200MHOM TEMIIEPATYPE BBIIIE
204 °C, a TaKXXE CTOUKOCTD K TAKHUM KHUAKOCTSIM,

K4K: aDOMATHYECKUE COETUHEHU S, DACTBOPUTEIH,
430TUPOBAHHBIE JKUJJKOCTH (IIPH OYPEHUH HA IETIPECCUN)
U PACTBOPBI HA HE(PTAHON OCHOBE. YCOBEPIIEHCTBOBAHUE
KOHCTPYKIIMH CTATOPA U XaPAKTEPUCTHUK JTACTOMEPOB
MOJKET 3HAYUTEBHO MOBBICUTD 3(P(PEKTUBHOCTD U CPOK
akcruryaranuu B3/, Craropsl Evenwall ¢ MeHbIIM
KOJIHUYECTBOM PE3UHOBBIX 3JIEMEHTOB MTO3BOJIAIOT
06€eCeYnTDb OOJBITYIO MOITHOCTb, MEHBIIIEE KOTUYECTBO
3AKJIMHUBAHUI U OOJIBIITYIO CKOPOCTb IPOXOJKH, YTO
MPUBOJAUT K YMEHBIIIEHUIO BDEMEHH HA (DPE3EPOBAHUE

Y MOBBIIEHUIO 39(P(MEKTUBHOCTH IIPOMBIBKU U JIPYTHUX
onepanuu. bojiee Toro, yBeJIM4eHHbIN KPY TALLIAH
MOMEHT ITOBBICUT MOITHOCTB, YTO ITO3BOJIUT IPOBOAUTD
OypeHue 6pICTpEE U HA 6OIBIINE [TTYOUHBIL.

HecMOTps HA yCOBEPILIEHCTBOBAHNE CUJIOBOU CEKLIMU
JUIA TIOBBIIEHUS PACXOA dKUAKOCTH, MAKCHMAJIbHBIA
pacxof TUAPABINYECKOIO ABUTATENA OTPAHUYEH U
HE BCET/[a O6ECTIEYNBAET JOCTATOUYHYIO CKOPOCTD B
3aTPyOHOM IPOCTPAHCTBE 1151 9P(PEKTUBHOU IIPOMBIBKH.

Kax nnpaBuiIo, reoOMeTpUs CTBOJIA CKBA’KUHBI
XAPAKTEPUCTUKU KUJKOCTH 3ATPYJHAIOT TyPOYJIEHTHBINA
MOTOK, 4 B HEKOTOPBIX CJIYYAAX JAEIAI0T CO3JJAHHE
TypOYJIEHTHOI'O IIOTOKA HEBO3MOKHBIM. MaKCHUMaJIbHBIA
pacxop 1o XuUAKOCTU Ipu 6ypeHun Ha THKT 3agacrtyio
OI'PAHNYEH TEXHUUECKUMHU XAPAKTEPUCTUKAMU B3] 1
MA4KCUMAJIBHO JJOITYCTUMBIM JIABJIEHUEM HA YCThE (JIJI1
YMEHBIIEHUA U3HOCA TPYORI). Kak mpaBuio, MUHUMAJIbHAA
CKOPOCTB KHUJIKOCTH B 3aTPyOHOM IIPOCTPAHCTBE IIPU
oypennn Ha THKT ¢ Hey TS KeIEHHBIMY PACTBOPAMU
cocTasisieT 36 M/MUH B BEPTHUKAJIBHBIM CTBOJIE U
72 M/MUH B TOPU3OHTAIIBHOM CTBOJIE.

Taxkum 06pazoM, npodiemamu rnpu 6ypennu Ha FTHKT
B FOpI/IBOHTH.]IbeIX 149 I/ICKpI/IB.TIﬁHHbIX CKBa’KMHaX }

BHT (Bottomhole Temperatures)

Bottomhole temperature is another crucial factor
on motor performance. Motors are often run beyond
their specifications exceeding the temperature ratings
of the elastomer. Operating in the temperatures
above 350F (approximately 176 Celsius) increases
the hysteresis, therefore putting excessive strain on
conventional elastomers and stator tubes where
rubber is lined unevenly.

CT technology has come far with advanced
techniques in manufacturing power sections. More
specifically, BICO Drilling Tools, Inc. contoured
Evenwall® stators that yield uniform rubber thickness
across the stator as well as supported unique spiral
tube equally formed in the same manner, which
provides more stability to the power section and
translates into improved production, high flow rates
and optimal performance.

In addition to the unique design, optimal and
proprietary elastomeric compounds have been
selected in manufacturing process to withstand high
bottomhole temperatures above 400F (approximately
204 Celsius) and aggressive fluids such as aromatics,
solvents, and nitrogen rich (underbalanced)
environments and oil-based mud systems. These
improvements to the design of the stator and
properties of the elastomer have significantly }

O

(i)S PIROSTAR (i) SPIROSTARSUPREME

EOQUIPMENT

Pucynox 1 — Texnonozusa Evenwall™
Figure 1 — Evenwall™ Technology

KpyTsamuit MOMEHT ((PyT-cuina-pyHT)

Conventional Stators vs. Evenwall
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Pucynox 2 — Cpasnenue moujHocmu u
Kpymauwezo momenma: cmanoapmmuviii B3/]
u B3/1 Evenwall 2-7/8 5/6 3.5

Figure 2 — HP Conventional vs. Evenwall
2-7/8 5/6 3.5 Comparison — HP, Torque
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SIBJISIIOTCSI HEBO3MOXKXHOCTB BpameHusa 'HKT u
OI'PAHUYEHHBIA PACXO/ IO KUJKOCTH. OCHOBHASA
npobsema — 06eCIeYeHUe JOCTATOYHO OOIBIION
CKOPOCTH *KUJKOCTH JIJIS1 KAYECTBEHHOU IIPOMBIBKU
CTBOJIA Y IIPEAYIIPEXKACHUA IIPUXBATOB. BOJIbIIAsA 4aCTh
LJIAMA CKAIIJINBAETCA B OHOM YYACTKE CKBAKUHBI B
HUJKHEN 4aCTU CTBOJIA. DTO YBEJIMYUBAET TPEHUE U
MOBBIIIAET BEPOATHOCTD 3achinnanus KHK nraMmom, 4To
MOXKET IIPUBECTU K IIPUXBATY U OCTABJICHUIO YIACTKA
KOJIOHHBI 1 KHK B CKBaKUHE.

HupKyIAIIMOHHBIN ITIEPpEBOAHUK PBL nipeacrasnsaer
COO60M MPOCTON U HAJEKHBI NUHCTPYMEHT, KOTOPBIA
[O3BOJIAET YBEJIMYUTD PACXO/ IIPU LIMPKYJIALIUN.
JaHHBIN MTHCTPYMEHT MOXKET UCIIOIb30BATHCA U1
caepyomux onepanuil ¢ THKT: mpoMbeIBKa CTBOJIA,
yAAJIEHHE ITAMA U TIECYAHBIX IPOOOK BO BPEM S
(ppe3epoBaHN, NOHUXKEHHE TPEHU HA THOKYIO
TpyOy. CUCTEMA OOECTICYUBAET ITOIHYIO N30S0
KHK, 4TO IO3BOJIAET COKPATUTD 3aTPATDIL, CBA3AHHBIE
c nospexgeHruamMu KHK Bo BpeMs KMCIOTHBIX
00pPabOTOK U APYIUX ONIEPAIINT, II€ UCIIOTB3YIOTCS
TAKHE aI'PDECCUBHBIE CPEABI, KAK: 30T, IEHA, KUCJIOTA 1
KOPPO3HUOHHO-AKTUBHBIE PEATr€HTHIL.

WHCTPYMEHT aKTUBALIMHU Oariraca PBL no3BonsAeT B
3 pa3a yBEINYUTD PACXO/] JKUJIKOCTH. BblJIO TOKA3aHO,
4TO YBEJIMYCHUE PACXOAA JKUAKOCTU ITIO3BOJIAECT CMEHUTD
PEXUM TEUEHUA C TAMUHAPHOI'O HA TYPOYIEHTHBII.
Brarogapsa BO3MOXHOCTH MHOT'OKPATHOM AKTUBAIIUH
6arinaca NPOMBIBKY CTBOJIA CKBA>KITHBI MOXKHO
MPOBOAUTB HECKOJIBKO PA3 B 3aBUCHMOCTH OT COCTOSTHUSA
CTBOJIA BO BPEMS IIPOMBIBKH.

3aKkiIro4eHHue

Brarogapst ontumusanuu pa6orsl KHK 3a60riHbIE
nsurarenn BICO Evenwall BMecTe ¢ BCTPOEHHOMH B
KHK cucTeMoi! MHOTOKPATHOM aKTUBAIUY OaHaca
PBL Haxog4T BCe 6071€€ NMIUPOKOE IPUMEHEHUE
B 6ypenuu Ha THKT Kak B JOMAIIIHEM PETHUOHE,
TA4K U B IPYTUX CTPaHaX. [[JaHHBIE TEXHOJIOTHUU
TO3BOJIMJIN JOOBIBAIONIUM KOMITAHHUSIM YCIEITHO
OPOBOJIUTH PAOOTHI B TOPU3OHTAIBHBIX CKBAKMHAX
U CKBAKUHAX C OOJIBIITUM OTXO/IOM OT BEPTUKAJIH, 4
TAKKE MOBBICUTD 3(P(PEKTUBHOCTD PA6OT U COKPATUTH
34TPAaThl, CBI3AHHBIE C IIOBPEXK/CHHBIM 3A00HHBIM
060PYAOBAHUEM, U OOITUE 3ATPATHI HA CKBAXKUHO-
OIIEPAITUIO.

O1BIT IPUMEHEHHU A

Mecropo:xaenue Hriadopxa, CIITA

B pse CKBaXKUH KOMIIAHUH-OIIEPATOPA YPOBEHD
JIO6BIYY CHU3WIICA 10 5—10 6appeneit B ieHb. Kak
MPABUJIO, B CIIy4aE, €CIU I0ObIUY HE NTOTyYAETCS
HOIHATD IO PEHTA0EIBHOI'O YPOBHS, CKBAXKUHY
JIMKBUIUPYIOT. 3/1ECh ObLJIO IIPUHSITO PEIICHUE ITPOBECTU
HOpMaInU3auio 32604 Ha THKT ¢ KOMIIOHOBKOW,
BKJIIOYAIONICH B C€6S1 ITUPKYJISAITMOHHBIA

improved overall performance and durability of the
hydraulic motors. The Evenwall™ stators having less
rubber, yield more power, stall less thus enhancing
ROP resulting in reduced milling times, successful
cleanout operations, as well as other well intervention
operations. More importantly, additional torque result
in additional horse power, thus enabling motors to drill
faster and further.

Despite the advances in the power section
technology to achieve higher pump rates, the
maximum flow rate of the hydraulic motor is limited
and does not always provide enough annular velocities
that assure sufficient cleanout.

“Geometries and fluid properties commonly
encountered in operations mean it is often difficult,
and frequently impossible, to achieve turbulent flow.
Maximum flow rate in CTD operations is typically
constrained by the downhole motor specification and
limitations on surface pressure (related to efforts to
minimize CT string fatigue). Historical rule-of-thumb
guidelines for minimum CTD annular velocities
with nonviscosified fluids are 120 ft/min in vertical
wellbores and 240 ft/min in horizontal wellbores.”

Thus, absence of tubing rotation and limited flow
in CTD operations present challenges in horizontal
and highly deviated wellbores. The primary challenge
is achieving a high enough fluid velocity for proper
hole cleaning and avoiding getting stuck. The majority
of the low side debris built up remains stationery in
cutting bed, while settling at the bottom of the curve,
causing excessive drag and possibly packing off the
BHA, and thus increasing the chance of getting stuck
and leaving a part of the work string and the BHA in
the hole.

The PBL Multiple Activation Bypass System is
a simple and reliable tool that enables to achieve
increased circulating rates and can be applied
in various coiltubing applications. These CT and
workover applications include hole cleaning,
elimination of debris and sand bridges during milling
operations, reducing friction and drag on coil, reducing
short trips as well as provide complete isolation of the
BHA eliminating costs associated with damages to
the bottomhole assembly through the displacement
of various detrimental fluids such as nitrogen, foam,
acid/corrosive substances while performing acidizing,
stimulation treatments and other operations.

By activating the PBL tool the operator has the
ability to increase the flow rate up to 300%. It has
been proven that this increase in flow changes the
characteristics of the fluid from laminar to turbulent
flow. With multiple activations available, the hole
can be cleaned numerous times on the need basis
depending hole conditions during the cleanout
process.

nepeBOAHHUK PBL MHOTOKPAaTHON AKTUBAIIUH
JHUAMETPOM 73 MM U 3a00UHBIN ABUraresns BICO
SpiroStar™ nuameTpom 73 Mm. IBUTATEID ObLI
NPETHA3HAYEH JJIs1 IPOMBIBKU CKBAKHMHHBI, 4

C IIOMOIIbIO UHCTPYMeHTA PBL B CKBaKUHY
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Pucynox 3 — Cucmema mHozoKkPpamuoi axmueauuu
oatinaca PBL
Figure 3 — PBL Multiple Activation Bypass System



3aKa4YMUBAIACh KUCJIOTA, 30T U IIEHA JIJ151 OOPaA6OTKU
paHee co3/1aHHbIX TpemuH I'PIL. TakKe C HOMOIIBIO
UHCTpyMeHTa PBL oCymecTBIs1ach 3a1UTa ABUT'ATENA
u ocTanbHOM yacTu KHK OT noBpexAeHnI, K KOTOPhIM
3a44CTYIO IPUBOAUT BO3AEUCTBUE KUCIOTHL.

B pesynbTraTe ypoOBEHD JOOBIYH BBIPOC C 7 O
135 6appeneit B cyTKU. Takke UPKYIAITMOHHBIA
nepeBOgHUK PBL 1TO3BOMNI yMEHBITUTD KOJTUYECTBO
HOBPEXAECHNUN 300MHOIO MHCTPYMEHTA, BO3HUKAIOMUX
IIPYU BO3AEUCTBUU KHUCIOTHI UIH 430T4 IIPH IIPOKAYKE
4epe3 3a00UHBIN JIBUTATENb. BO3ZMOXHOCTD
MHOI'OKPATHOU aKTUBALIUU LIUPKY/IALIMOHHOI'O
nepeBoAHuKa PBL NO3BOMMIIA TPOKAYATh KUCJIOTY O€3
nospexaenuit KHK. PacTBop, KOTOPBII IPOKAYNBAJICS
I0OCJIE KUCJIOTDL, ITIO3BOJINJI UCKIIOYUTD IIOTEHIIMAJIbHbIC
nospesxaeHus1 KooHHbI THKT. lanHAs TEXHOJIOTUS
IO3BOJIMJIA COKPATUTD 3aTPATHI TAKKE U HA IPYTUX
CKBAKMHAX.

Acrpaxans, Poccusa

INepen koMnaHuEN-oneEpPaTOpOM B Poccuu ctosma
3a/1a4a NpoMBITh NPOOKyY B HKT B OHOI M3 CKBAXKUH.
COI1aCHO IAaHHBIM IO pa60TE CKBAKHH H4 IAHHOM
MECTOPOXKIEHNH, ObLT CJIEJIAH BBIBOJ O TOM, 4YTO HA
MPOOBKE CKOIMMJIMCh OTIOXKEHUA CyIb(aTa 6apusl.
JIMKBU AU JAHHOI'O TUTIA OTIIOKECHUHN ABJISCTCA
CJIOKHBIM IIPOLIECCOM U TPEOYET OCOOOT0 MOAXOAA.
[IpOMBIBKA CKBAKWUHBI ABJIAIACh O4€EHDb BAXKHOM
ONEPAIIMEN TAKIKE U3-34 HAJTMYUA CEPOBOIOPOAA B
KOHIIEHTPAUAX 10 20%.

BpuIM pacCMOTPEHBI PA3JTMYHBIE METO/BI IPOMBIBKHA
CKBAXXUH, U 6bLJIO IPUHATO PEMIEHUE IPOBECTH
(PppesepoBanue. BplIo TOJOO6PAHO CIIEAYIONIEE
060pyAOBaHHKE: 3a00HHbIN gBuraresb BICO Spiral Star
42,9 mM u ponoto Tuna PDC 50,29 MmM. O60py10BaHUE
OBLJIO TOAOOPAHO UCXO/IS U3 THUIIA IPOOKU U
MHUHHMaJIBHOI'O BHYTPEHHETO AUAMETPA 57,8 MM B
HUKHEM [IOCAJJOYHOM HUIIIEJIE. B pe3ynbrare 3a00MUHbBIN
asuraresb BICO yCnenHo 3apEKOMEHJOBAN CEOS KAK
Han60e€e ONITUMAIbHBIN 3A00MHBIN IBUTATEb JIJI5
JIAaHHOI paboTHI 6i1arofapst ONTUMAJIbHBIM 3HAYCHUSIM
KPYTAILIEIO MOMEHTA U PACXO/1A JKUJIKOCTH.

HUPKyIALNA B CKBA)KHMHE C BBICOKMM COAEPKAHUEM
CEPOBOJOPO/IA NOAAECPKHUBAJIACE BCETAA, YTO ITO3BOJIMIIO
B IIporiecce ppe3epoBaAHNA HAIPABUTE BCIO JKUJKOCTD
(40%-11 BOIOMETAHOJIBHBIN PACTBOP) B I1ACT. [Toce
11 wacoB (ppe3epoBaHNA ObLIO 3aMEYEHO U3BMEHEHUE
BECA KOJIOHHBI U CHHKEHUE UM PEPEHIINATBHOTO
JIABJICHHUS HA IBUTATENb. BCKOPE ITOC/IE 3TOrO
MHCTPYMEHT JJOCTHUT 1€JIEBOM [MTYOUHBL. JlaHHASA
orepanys 6612 TPU3HAHA YCIIENIHOM, U KJIIOYEBYIO POJIb
B JJOCTH>KEHWH ITIOCTABJICHHBIX 11€JICH ChIIPaJI 3a00MHBIA
asurarens BICO.

IIpoBuHIMUA AJTbTarpanusa OpuHOKO, Benecyana

KoMnaHusA-oneparop npoBOANIIA CIOXKHYIO paboTy
I1O IIPOMBIBKE I'd30BOM CKBAKMHBL. Heo6XxoaMMo
OBLJIO BBIMBITh KPUCTAJJIM30BABIINUICA KApOOHAT
KaJbLUA B IIPU3A00UHOM 30HE Iu1acTa. Ha ydyacTke
3aJIeraHus KAPOOHATA KaIbIus 2512—2644 m 3a60tHas
TeMneparypa npesoimana 204 °C. I1peabiayie
OINEPALNH ITO TPOMBIBKE CKBAXKHUHBI C IOMOIIIBIO

Summary

Combining BICO Evenwall™ Motors in conjunction
with PBL multiple activation bypass systems placed
in the BHA had become more prevalent in CTD
practice as a part of coiltubing BHA optimization
not only domestically, but also internationally. It had
enabled operators to successfully conduct operations
in horizontal and ERD wells, operate efficiently, and
save costs associated with the damage to downhole
equipment and operation as a whole.

EOQUIPMENT

Case Histories

Eagleford, USA

Operator had series of wells where production had
dropped to = 5-10 BOPD. If production could not be
increased to commercial levels then the wells would
have to be P&A’d. To perform the CTD operation, BHA
consisted of BICO 2-7/8” PBL tool (multiple activating
circulating sub) and BICO 2-7/8” SpiroStar™ motor.
The motor was used to clean out the wellbore, while
the PBL was used to pump an acid, nitrogen and foam
mixture to clean out existing fractures to stimulate the
well. The PBL was also utilized to isolate the motor and
remaining BHA from damages often associated with
pumping acid.

As a result, production was increased from 7 to
135 BOPD. Incremental savings through use of a PBL
sub saved a substantial amount in damages that are
normally encountered if acid or nitrogen is pumped
through a motor. Multiple activation feature of the PBL
permitted both the spotting of acid without damage
to the BHA, subsequent chemical slurry was pumped
in order to neutralize potential damage to the string of
coil tubing. This operation and its savings have since
been repeated on multiple wells.

Astrakhan, Russia

Operator in Russia had a challenging task to
perform a plug cleanout located in the production
tubing on one of their wells. Regarding past data and
experience in this field, the plug was suspected to be
barium sulfate scale. This type of scale is very hard
and requires the proper approach to be successful.
There are also the presents of H,S in concentrations
up to 20%, therefore sweetening of the wellbore was
critical.

Several cleanout methods were considered and the
decision was made to RIH with a milling assembly.
The BICO 1.69” (429 mm) Spiral Star motor and a
198” (50.29 mm) PDC bit was selected. This was
dictated by the type of plug to be milled and the
minimum restriction of 57.8 mm at the lowest landing
nipple. The BICO motor was the perfect candidate for
this job because of the torque output and optimum
flow rate.

Because communication to the wellbore was not
completely lost, all fluids (40% methanol/water)
during milling were directed into the formation due
to the excessive H,S concentrations. After 11 hours
of milling hanging weight of the string and loss of
differential pressure at the motor was observed. TD
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3260UHBIX JIBUT'ATEJIEH CO CTAH/IAPTHOU CUJIOBOH
CEKIIUEN HE IPUBEJIU K NTOJIOKUTETBHOMY DE3YIBTATY.

IToce HeyJadHbIX OMBITOK OBLI BEIOPAH 3200MHBIA
asuraresns BICO SSS150 Evenwall™ guaMeTpoM 73 MM C
TOPIIEBOM (PPE3OH JUAMETPOM 82 MM.

BO3MOXHOCTB PabOTHI B ATPECCUBHOU CPELE TPU
BBICOKHX TEMIIEPATYPAX, 4 TAKKE BOZMOXKHOCTD
06ECHEYNTD PACXOJ, PACTBOPA XJIOPUZA KAJINA OKOJIO
340 Gappere yepes KaxKAYIO CEKITUIO O6ECTICUHITN
6ecriepeboNHYIO PA6OTY IBUTATEIISL.

ITo CpaBHEHUIO C IPYTUMU JJAHHA51 paboTa 6bl1a
BBIINIOJIHEHA 6€3 COOEB. B PE3y/IbTATE KOMITAHUSA-
oriepatop crana npumeHaTs Bce KHK, coBmecTnmbie
¢ 3a6oriHpIMU aBUTATEAIMH BICO.

Komopgopo-PuBagasua, ApreHTHHA

KpymHas JOO6bIBAIONAs KOMITAHH A IPUBJIEKIIA
CEPBUCHYIO KOMITAHHIO /I IIPOBEICHUA ONEPAIIUIA
O PEMOHTY CKBAKMH B ApreHTHHE. Llenbio paboT
OBLIIO (PPE3EPOBAHNE KOJIOHHBI, KOTOPAs 3aCTPsIA
B CKBAKUHE U3-32 OTIIOXKEHHUHI U MEXAHUYECKNUX
npobsaem. O6beM padoT cOCTaABAN 10 CKBAXKUH,

B KOTOPBIX OBLIIO HEOOXOIUMO pachpe3epoBaTh
CJIEAYIONUE KOMIIOHEHTHIL:
e 2—3 maxKepa: U3BJICKAEMBIN ITAKEP 1 CABOCHHDIN

ITaKep;

* 3 MaHpapeny;
* ATPYOKHU 73 MM;
* HKT 73 mm J55.

ITocie c6opa BceX HEOOXOAUMBIX JAHHBIX OBLIN
MPOMU3BENEHBI PACYETHI U BBITIOJTHEHO MOAETUPOBAHUAE
PaboTHL BblIN pAaCCMOTPEHBI PA3JIMYHBIE METOABI
MPOMBIBKH CKBAKWH U IIPUHATO PEIMIEHUE IIPOBECTHU
dpeseposanue. Ppes3epoBaHUE JAHHOT'O THUITA
MaKepa ABJIAECTCA CJIOKHBIM IIPOLIECCOM U TPEOYET
IIPABHUJIBHOI'O IOA00PA 3A00UHOIO IBUT'ATENS U
JonoTa. st faHHOM paboTh! ObLJI BBIOPAH 3200MHBIN
asurarens BICO SS150 G2 95 MM ¢ ppesort ¢
TUTAHOBBIMU BCTABKAMU. B BEpXHEN 4aCTH ObLI
YCTAHOBJIEH IIUIAMOYJIOBUTEIb JIJIA YIABIUBAHUSA IIAMA
U METAJUINYECKUX 3JIEMEHTOB. B pe3ynbrare 3a00HHbBIN
asurarens BICO ycnenHo 3apeKOMEHI0BAN CEOsI KaK
HanOO0JIee ONITUMAJIbHBIN 3a00THBIH JBUTATEb JIJI5I
JAHHOM pabOoThI 6s1arofapst ONITUMAIbHBIM 3HAYECHUSAM
KPYTAILETO MOMEHTA U PACXOA KUJKOCTHU. [lTanHaA
onepanysa Obl1a IPU3HAHA YCIIEMHOIM, U KJIIOYEBYIO
POb B JOCTUKEHUHN ITIOCTABJIEHHBIX LEJIEU ChITPAT
32601 HBIH ABUTraTesb BICO.

YyauuH, Kuramn

JJ11 pa3BeKy 3aJIEKEN CIIAHLIEBOI'O I'a3a B POPMALIUU
Wufeng-Longmaxi KOMIIAaHUA-ONEPATOP NPOOypHIIa
OJIHY 'OPHU30HTAIbHYIO CKBAXKUHY.

ITocsie 3aKaHYNBAHUS CKBAXKUHBI ObLJIA IIOCTABJICHA
3a/1a4a pacdpe3epoBaTh 23 KOMIIO3UTHBIE MOCTOBBIE
Npo6KK Magnum /171 06€CIIEYEHH A IIOJTHOIIPOXOJHOI'O
JUAMETPA IS IIOCIEAYIOMETO IIPOBEICHHU S
WCIIBITAHWUI CKBAKUHEI ITTyOUHOI 3852 MeTpa 110
BEPTUKAJIN C TOPU3OHTAIBHBIM y4aCTKOM 1500
M. 15151 ppesepoBaHUs ObLI IIOJOOPAH 3200 HbBIN
jgsurarens BICO SSS150 73 mm Ha THKT fuametrpom
50,8 MM. 3200 HBIH JIBUT'ATE/b [TIO3BOJIUJI IPOKAYUBATD
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was achieved shortly afterwards. This was a very
successful operations and the BICO motor play an
instrumental part in achieving the objective.

Altagracia De Orituco, Venezuela

Challenging clean out operation had been
undertaken by major operator in Venezuela in gas
producing wells. Cleanout operation involved the
cleanout of crystallized calcium carbonate in the
well in the production zone. The obstruction depths
were between 8242-8676” with the bottomhole
temperatures reaching above 400F. Previously, operator
attempted to perform the task with motors equipped
with conventional power sections without success.

After numerous attempts, BICO 2-7/8 SS§150
Evenwall™ motor with 3-1/4 carbide junk mill had been
selected to perform the task.

With ability to withstand high temperatures and
aggressive fluids, in this case 3% Potassium Chloride
(KCL) had been pumped through the motor with
approximately 340 barrels through each assembly,
where BICO 2-7/8 SSS150 motor performed flawlessly.

The operator has standardized all the BHA’s to run
BICO Evenwall motors as operation has been flawless
compared to all other methods that have been used
previously.

Comodoro Rivadavia, Argentina

Oilfield Service Company was called out to
participate in a workover campaign with major
operator in Argentina. The objective was to millout
injection string since it got stuck due to Scale and
mechanical problems. The campaign involved more
than 10 wells with the following items to mill:
» 2-3 PKRs: Retrievable PKR & Tandem PKR
* 3 Mandrels
» 27/8” Pup Joints
* 27/8”J55 tubing

Taonuua 1 - Jannsie no ckeaxicunam
Table 1 — Well Data

OduameTp 06CaTHOLL 139 M
KOJIOHHBI
0 CSG 5%
THII CKBAKHHBI HarnerarenbHas
Type of Well Injector

TeXHOJOTUA HATHETAH U CeneKTUBHAS 32KaYKa

Selective

Injection type

Required data was collected and the Design of Service
program was generated. Several cleanout methods were
considered and the decision was made to RIH with
a milling assembly. This type of PKR is very hard and
requires the proper combination of motor and mill bit.
BICO 3 %” SS150 G2 and Mill dressed with Titanium
inserts were selected for these jobs. In addition, a Junk
basket was placed in the upper BHA to hold debris and
metal cuts. The BICO motor was the perfect candidate
for this job because of the torque output and optimum
flow rate. This was a very successful operations and the



pacTBOp npH 3a60HHON Temreparype 121 °C, a Taxkxe
06€CIIEYnTh CTAOWIBbHBIA KPYTAIIMA MOMEHT U
HEOOXOJUMYIO MOIITHOCTB AJ151 3(P(PEKTUBHON PAOOTHL

Mecropo:xgenune Mapceinyc, CIITA

LlenbI0 paboTHI ABJIAIOCH (PPEIEPOBAHUE
KOMITO3UTHBIX IIPOOGOK B 0O6CATHOM KOJIOHHE 139 MM
c nomoinbio KHK, KoTOpas BKI04Ya1a B CE651
3ab6onHbIN aBUTaTeNb BICO SpiroStar Supreme 79 Mm
U MIAPONICYHOE JOJIOTO uaMeTpom 117 mm. Pa6oTa
OpeAnoarasa 06ecrneYeHre HEOOXOAUMON CKOPOCTH

IIPOXOJKH HA YYACTKE YCTAHOBKH IPOGOK 2663—4275 M.

3a6ornbii geuraresib BICO SpiroStar Supreme,
CIIEIIUAJIBHO PA3PA6OTAHHBIN /11 (PPEIEPOBAHUS,
MO3BOJIUI OOECIIEYUTh HEOOXOANMYIO CKOPOCTh
MNPOXOJKH, 4 TAKIKE OIITUMAJIBHBIN PECYPC JBUTATEIIA.
®pezepoBaHUE 37 IPOOOK OBLJIO YCIENTHO BBIIIOJTHEHO
JIO TITyOUHBI 4275 M CO CPEAHEN CKOPOCTBIO TPOXOJKHA
10 MUHYT Ha TPOOKY. [IpUMEHEHNE JAHHOTO
060PYIOBAHUS TO3BOIUIO KOMIIAHUH-OIIEPATOPY
YBEITUYUTb CKOPOCTb IIPOXOAKHU M PECYPC 3a00MHOTO
JBHUTATESA, YTO COKPATUIIO OOIIHE 3aTPATHI HA PabOTy
Y MUHUMH3UPOBAJIO BEPOITHOCTD COOSL.

I0:xuab1#1 Texac, CIITA

Kak npasuio, cpejaee Bpems (ppe3epoOBaHUA
18 IpO6BOK B TOPU3OHTAIBHON CKBAKUHE B I0’KHOM
Texace cocTaBaseT 5 gHEN. B ;aHHOM CKBaKHUHE
NPOOKU ObLIN YCTAHOBJIEHBI B OOKOBOM CTBOJIE MEXKAY
OKOHY4aHHMEM KPUBOJIMHEHOI'O YIaCTKA HA ITTyOHHE
3048 m 1 3a60€eM Ha rnyouHe 4931 m. 1151 JTaHHOU
paboThl KOMITAaHUA-OnEPaTop Beibpana KHK, koTopas
BKJIIOYAJIA B CEOS MHCTPYMEHT AKTUBALIMU OAMIIaca ¢
TpeMs nopTamMu PBL (WHUPKYJISIIMOHHBIN NATPYOOK
MHOI'OKPATHOM aKTUBAIIUU OaI1aca) U 3a601HBIN
asuratenb BICO SS150 Evenwall® 73 mM. JIBUT'aTEb
UCIOIB30BAJICA 11 (PPE3EPOBAHMS IPOOOK IPU
pacxoze 2,5 6appensa B MUHYTY, A MHCTpyMeHT PBL —
JULSI IPOMBIBKU CKBAXKUHBI IIPH YBEJTUYEHHUH PACXOA
(1o 5—5,5 6appenst B MUHYTY) OCJIE (PPE3ECPOBAHUS
3—6 Ipo6GOK. Beero ¢ moMorpio nHCTpyMeHTa PBL
73 MM BO3MOXXHO 7 LTUKJIOB IIPOMBIBKU. BO3MOXHOCTD
MHOTOKPATHOU aKTUBAITUH [TUPKYJIAIIIOHHOTO
nepeBogHuKa PBL NO3BOISIET YBEIMYUTD OGN
PaCXO KUAKOCTH U PACXOJ, *KUJKOCTH B 3aTPYOHOM
MPOCTPAHCTBE I 6oee 3(PHEKTUBHON IPOMBIBKH
B 32[JAaHHBIX UHTEPBAJIAX. B JaHHOM Ciry4ae 6bLI0
BBITNIOJIHEHO 4 ITUKJIA aKTUBALIUH. Biarogaps
YMEHBIIIEHUIO KOJIMYECTBA IIIJIAMA B CTBOJIE CKBA’KHEI
BO BpEMsI pab0THI HE ObLJIO BBISIBJICHO IPHUXBATOB UIU
JPYyrux npo6iem. B pesynbrare Ajs BBIIOJTHEHUSA
PaboTel TOTPEO6OBATOCH MEHbIIIEE KOMn4YeCTBO CIIO,
JUIMTENBHOCTB KOTOPBIX TAKXKE ObLIA COKPAIIIEHA.
IIpruMeHEHHE JAHHOTO O60PYIOBAHUS IIO3BOJIUIIO
KOMIIAHUH-OINEPATOPY COKPATUTD 3aATPATHI OJ1arofaps
HUCKJIIOYEHUIO HEOOXOIUMOCTH UCTIOJIb30BAHUA
JOPOTrUX XUMHUECKUX PEAreHTOB. bosee Toro, pabora
6bLJTA BBITIOJIHEHA HA 6 9aCOB GbICTpEEe 61arogapst
otnyske 'HKT azoToM yepe3 mHCTpyMeHT PBL BO
BpEMs IOA’bEMA HA IOBEPXHOCTDL. OOI1ee BpeMs Ha
pOoBEAEHUE PA6OTHI OBLIIO COKPAILEHO C ISITH THEH 10
JIBYX JTHEI.

BICO motor played an instrumental part in achieving
the objective.

Chongqing, China

Operator drilled a horizontal well to explore the
potential of shale gas production in the high-quality
shale section of the Wufeng-Longmaxi Formation and
to implement the shale gas production capacity.

Upon completions, BICO 2-7/8 SSS150 motor had
been selected to run 50.8 mm coil in order to mill
out 23 composite bridge plugs in order to provide
an unimpeded production channel for the later test
running in the vertical depth of 3852 meters and
horizontal length of 1500 meters. Pumping slick water
in a well with BHT of 250 Fahrenheit, BICO was able to
delivery steady torque and power to accomplish the job
and have done so in a very efficient and steady manner.

Marcellus Shale, USA

The objective of the operation was to mill out
composite plugs utilizing BHA consisting of BICO’s
3-1/8” SpiroStar Supreme thru tubing motor and
4-5/8” sealed roller cone bit in 5-1/2” casing. The
objective of the operation required to mill out plugs
obtaining desired rate of penetration at the plug
depth from approximately 8,737 to 14,027 ft., while
achieving desired returns in horizontal section.
BICO 3-1/8” SpiroStar Supreme Motor, specifically
designed for performance drilling delivered optimal
rate of penetration and longevity while drilling out
of 37 frac plugs that was successfully completed to
PBTD at 14,027 ft. with an average rate of penetration
10 minutes per frac plug. Operator benefited from
maintaining motor performance, increased rate of
penetration and its longevity, which minimized effects
of failure and reduced overall costs.

South Texas, USA

Typical average time to mill 18 plugs in S. Texas
horizontal well was 5 days. Plugs are in lateral section
between EOB (End of Build) @ 10,000’ and TD
(Total Depth) @ 16,180". Operator selected to utilize
coiled tubing BHA that consisted of a BICO 2-7/8”
Three Port PBL Tool (Multiple Activating Circulating
Sub) and BICO 2-7/8” SS150Evenwall® motor. The
motor was used to mill plugs at 2 % BPM (barrels per
minute), while the PBL was cycled to clean the hole at
accelerated flow rates (5—-5 ¥» BPM) after 3 to 6 plugs
were removed. There are 7 Total Cycles available on
the 2 7/8” PBL Tool. Multiple activation feature of the
PBL permitted increasing total and annular flow rates
for hole cleaning at desired intervals. Four activation
cycles were utilized. During the operation, there
were no sticking or hole problems encountered due
to reduction of cuttings in wellbore and there were
fewer and less lengthy coil short trips were required.
Operator benefited from incremental savings seen by
the reduction and elimination of high cost of chemical
additives. Additionally, over 6 Hours were saved by
blowing coil dry with N, through PBL while POOH
(pull out of hole) eliminating dedicated trip. Overall
time for operation was reduced from 5 Days to 2 Days.
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Bospacr He momexal

10.A. BAJTAKHPOB, 1. T. H., mpodeccop, akageMUK Me>K/TyHAPOJHOM aKAIE€MHH HAYK BBICIIEH IIKOJIBI

OroBOPIOCH CPA3Y: ITO YTBEPKICHUE B OOJIbIIEH
CTENEHN OTHOCHUTCA K CKBA)KMHAM, YEM K JIIOZSAM.

Sl HAaYaJI TOT PA3rOBOP, YBAXKAEMBIE UNTATEN
JKyPHaJIA M KOJIJIETH, YTOOBI CHOBA OOIIATHCS C
BAMU IOCJIE OJIIOT'O IEPEPBIBA, 32 KOTOPBI y MEHS
CKOITHJIOCH MHOT'O MBICJIEN 1 U/IEH, KOTOPBIMH 51 XO4Y
TENEPDb NOAENUTHCA. TOBKO KOId MHE UCTIOJTHHUJIOCh
90 51€T, 51 IIOHSJL, YTO BO3PACT — ITO HACTOSAIIEE
O0raTCTBO, XOTS OBI IOTOMY YTO 51 MOT'Y >KUTb HA CBETE
u O6IJ.[3.TBCH CAPY3bAMH 1 CAIUHOMBINIJICHHUKAMH.

W pist cKBaXKUH °
COTH/IHBII BO3PACT — [pynna 4yntatenen

HEC HOpOK! Kor,aa s CIIbIITY Hawero )Kyp Haﬂa'
BBIPAKEHUE «CTAPBIE, 4
3HAYUT, MAJIO/ICOUTHBIE, O6paTl/|J'|aCb KO
CKBAKUHBI», TO HAYUHAIO MHe C prﬂH bIM
BO n pOCOM . «A C Ka KO ro 3HAYUTCJIBHO OTJIMYAKOTCA OT pCQHbeIX
’ SKCITIO3UIIMOHHBIX 3411dCOB YITICBOZOPO/IOB.

BO3MYIIATHCS, IOTOMY
MOMEHTa N pa BWUJIbHO 4. Ha OoCHOBE I10JICYETa KOJTUYECTBA CKBAKUH

PEaJIBHO NOMYYEHA HEPTh.

3. Tperuti pybex. COCTaBIAETCA CHAYAIIA
NPOOGHBINA IPOEKT Pa3pPadOTKU UCCIEAYEMOTO
MECTOPOXKCHUS, HA OCHOBAHUH KOTOPOT'O TIOTOM
COCTABJISIETCSI KOHKPETHBIN IIPOEKT.
OH 065132TEJIBHO JOJIKEH COACPKATh TEXHUKO-
3KOHOMMYECKHE PACYETHI, KEJIATEIBHO 6€3
IpUMECH 3UPOPHUUN. MHE U3BECTHO HEMAJIO
PEANBHBIX (DAKTOB, KOI/IA T€OIOTH, IYCTh OHU
MEHS IPOCTST, PAAU ITOJIYYEHHUS OOBIION
IIPEMUHU 32 OTKPBITUE KPYITHOI'O MECTOPOK/ICHU S
3aBBIIIATIN KOTTUYECTBO BEPOSITHOI'O COACPKAHUSA
HedTH Ha MECTOPOXK/IEHUH. [I03TOMY 51, 4eCTHO
TOBOPSL, HE JJOBEPSIO TOMY, UYTO OOEIIAIOT F€0JIOTH
B MOMEHT OTKPBITUSI HOBOT'O MECTOPOXKIACHUSI,
IIOTOMY YTO I'€OJIOTUYECKUE 3ATT1ACH], KAK [IPABUJIO,

KOJIOHKA YWIEHA PEJAKITMOHHOI'O COBETA

4TO HE OHU CAMHU, ITH
CKBA’KUHBI, BBLIOUPAIOT

TOT JEOUT HEPTH, NCYNCNATb BO3pacT 10 KOBPY OYPEHUS COCTABIIAETCS CBOJHBIN
KOTOPBIH JJOJIKHBI BBIIATH 3SKOHOMMYECKHUH PACUET CTOMMOCTH 6yPOBBIX
JIIOJSIM B BUJIC YEPHOI'O KCrnnyaTauMoOHHbIX paboT. Cneayomui, 4eTBEPTHIA Pyoex

3051074a. [ToaTomy erme He(bTﬂ HbIX CKBaXXUH?» MPEAYCMATPUBACT Gy PEHHE SKCIUIYATAITMOHHBIX
pa3 Xxo4y HOBTOPHUTH: CKBQXUH CO BCEM KOMIJIEKTOM UX JJaJIbHEHUIIIETO
CKBaKMHBI HAd HE(PTAHOM IIPOMBICJIE IEJIAI0T OOGYCTPOMCTBA, BKJIIOUAS CITYCK JJIs YKPEIJICHU S
TOJIBKO TO, YTO UM IIPUKAXKYT CITEIIUAJIUCTEI — CTEHOK CKBAKMUHBI

I POMBICJIOBBIE MHXKEHEPDI. Komn4yecTBo MH e N3BeCTHO HemMalJilo  obcagHbIX TPyo

HEDTH, KOTOPOE CKBAKMHA JIOJKHA BBIJIATH HA
MOBEPXHOCTD, BHIGHPAET HE CAMA CKBAYKUHA, 4 MbI —
TOPHbBIC HHIKEHEPHI, B COOTBETCTBUH C HAIITUM
IIPEICTABICHUEM O6 U3BJICKAEMBbIX 3211ACAX
YITIEBO/IOPOJIOB, TO €CTh HE(PTH, 'A32 U PA3TMYHBIX
CATEJITUTOB HE(PTETA30BOI'O MOTOKA.

OHAKO CTAPOCTD MPUXOIUT HE CPA3Y JAXKE K

PAa3IMYHOM JIUITMHBI U BECA.
ITocne crycka 06CaHbIX
KOJIOHH IIPOBOJIUTCS
LIEMEHTUPOBAHUE, YTOOBI
HAa/ICKHO, OOPA3HO
TOBOPSL, IPUJIETIUTD UX K
CTEHKAM NPOOYPEHHBIX

peanbHbIX (hakToB,
Korza reonoru

paauv nony4yeHus
OonbLon Npemumn 3a
OTKpPbITUE KPYIMHOIro

CKBaKUHaM. EX1 IpeAeCcTBYIOT 3TAIIbl, KOTOPLIE MecTopoXaeHUsa CKBAXXUH. OT 3TON
YCJIOBHO MOKHO CYHUTATH IOHOCTBIO, 3PEJIOCTHIO... CJIOKHOM PabOTHhI ITO

S He yAMBUIICS, KOTIA I'PYIINA YU TATEIEH HALIETO 3aBblllalin KONNHECTBO YCTAHOBJICHUIO KPEIIEH
JKypHaIa 06paTHIACh KO MHE C TPYAHBIM Boripocom:  BEPOATHOIO CKBA>KMHBI OyZICT

3ABHCETD €€ NAJTbHCUIIASA
SKH3Hb: TO, HACKOJIBbKO OHA
OKaXXETCs YCTOMUYUBOM U

«A C KAKOT'O MOMEHTA NMPABUIBHO UCYUCIIATD BO3PACT Cone p)Ka HUSA HecpTVl

3KCIUTYaTALMOHHBIX HEDTAHBIX CKBAKUH?>
Ceronns, NOJIb3yACh CTyddeM, YBaKAEMbIE Ha MECTOPOXAEHNN.

YUTATENHU, 1 OTBEYAIO HA BALl BOIIPOC. ICUUCIATD
BO3PACT HEMPTAHON CKBAXKUHBI HAJIO C TOI'O MOMEHTA,
KOI7ZIa CKBAXXUHA, 06PA3HO r'OBOPS, IPOILIA P
pyo6esken, 1 6bl CKa3aJ1 IAXKE, «pyOeskeraiar, U cTana
rOTOBA K TOMY, YTOOBI YCTAHOBHJIN €€ BO3PACT.
OTBEYAIO TAKKE HA BAlll HOBBIM BOIIPOC, KOTOPBIY,
KOHEYHO, Y BAC HEMEJIEHHO BO3HUK: <A 4TO 3TO 34
pyoexu?» YTo K, 3a1IMChIBANTE:

HaJICKHOM.

5. Ha ouepenu CTOUT U NATBIHN pyoexK. OH CBA3AH C
BTOPUYHBIM BCKPBITUEM IIJIACTA U €TO CUCTEMBI C
TAK HA3BIBAEMBIMU CATEJUIMTAMU. [IpeATionaraercs,
YTO K 3TOMY MOMEHTY CKBAKUHA I'OTOBA [IJI51
nepOPaITMOHHBIX PAOOT. SI XOuy HaZIeAThCH,
YBAKACMBIC CIICTITVUA/IVCTDI, BbI IDCKPACHO
IIOMHHTE, YTO NEPQPOPALTUS ABIAETCI BAXKHBIM

1. Tlepsbiil pybesk — 3TO 6ypEHUE CKBAKUH /IS
KOHTPOJIAL. XOTs OBl IBE-TPU CKBAKUHBI Oy PATCS
Ha Ty NIYOHHY, KOTOPast SIBJISICTCS TPOJYKTHUBHOM
C TOYKHU 3PEHUS HEPTEOTAAYHN U HA KOTOPOH
BO3MOKHO IOCJIE IOCTIKCHUSI KOHTPOJIBHBIM
OypeHHEM NIPOAYKTHUBHOI'O Pa3pe3a OTOOPATh
po6by camort HeTH. CyIeCTBYIONINE [TTYOUHBI
ITO3BOJISIOT 3TO OCYIIIECCTBUTb.

2. Bropoii pyoex. Ha OCHOBaHNH MOJIYy4YEHHOMH
PEaNBbHOM MPOOBI HEPTU U3 PA3PAOATHIBAEMOIO
MECTOPOXCHUS C IOMOIIBIO [€0JIOTOB 1
reo(pU3NKOB IPOBOAUTCS OYPEHUE HECKOIBKUX
KOHTPOJIBHBIX CKBA’KHH HA TOT IIJIACT, U3 KOTOPOT'O

3TATIOM B IIPOLIECCE BBIPAOOTKH 3aJIEKH HEPTU

U I'a34, IOCKOJIBKY TOJIBKO OHA CTAHOBUTCS TEM

32BEPIIAIONTUM MOMEHTOM, KOI/IA U3 IIJIACTa U

€ro CaTEIJINTOB B CKBAXKUHY HAYHYT HOCTYNATh

IIOTOKH YIJIEBOJOPOAOB. EIie pas s Xxouy O6paTUTh

BHUMAHUC MOUX YBAKACMBIX KOJIJICT, 9YTO

3TOT PyOEK MOXKHO PACIIEHUBATD B KAUECTBE

32BCPIIAIOMIETO U OLICHOYHOI'O KPUTEPHS

JIEATETPHOCTH BCEH KOMAH/IbI CIICIIUATHCTOB,

I'€0JIOT'OB, I'€O(PUBUKOB.

ITocie JOCTUKEHUS ITOT'O IATOrO Pydexa 1 1

MPEIIATAI0 UCYHUCIATD BO3PACT SKCILTYATALIMOHHOIM
CKBa)KUHBI, KAK HE(PTAHOM, TAK U I'A30BOI.
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YBaxkaemble konnerun! loporve gpy3ba!
Poccuiickoe otaeneHne Accoupamm CneLmanimcToB No KONTIOOMHIOBLIM TEXHONOTUSIM

1 BHYTPUCKBaXMHHbIM pabotam (ICOTA) npepniaraeT BaM NPUHSTL y4acTUe B roloCOBaHUY,
pe3ynbTaToM KOTOPOro CTaHeT (hopMMpPOBaHNE LIOPT-NNCTa CreLmanbHoN NpeMmm
Intervention Technology Award - 2018.

YkaxuTte, noxanymcra, Kakme KOMraHum1, Ha Ball B3rNsg, 4OCTOMHbI CTaTh JlaypeaTtaMum
B CJIeAyIOLUMX HOMUHALMAX:

<<J-|y'~ILLIaF| He3aBNCMad CePBNCHaaA KOMMaHWA B MCMOJNb30BaHNN KONTIOOMHIOBbIX TEXHOMOrMI B Poccmm»

«Jly4LLan He3aBMCKMasn CcepBUCHas KOMMaHWs B obnactn nposefeHus MPI1 B Poccum»

«J'Iquuaﬂ He3aBnCMad cepBNCHaA KOMMNaHWA Mo NpoABMXeHUIO VMHHOBaLMM B Poccnm»

«Jly4yLas KOMMaHWs — MPOM3BOANUTENb 0O0PYLOBaHMS s BbICOKOTEXHOMOMMHYHOMO HethTerasoBoro cepauca B Poccum»

<<J-|yL'ILLIaF| KOMMaHWA — Npon3BoaNTENb MaTepKalioB N peareHToB AJ14 BbICOKOTEXHOTOTMYHOIo Hedeera3osoro cepsuca B POCCI/II/I»__

MpOoC1M Bac OTCKaHMPOBATL 3aMoNIHEHHYO OPMY 1 NpUCaTh No afpecy: cttimes@cttimes.org.
MOXHO Tak>ke NpUcaTh 3anonHeHHyo hopmy Mo dakcy: +7 (499) 788-91-19
BaLwu rofioc o4eHb BaxeH!

Ha nepBoMm 3Tane nofBefeHis UTOroB Mo pesynsratam 06paboTki 3anofnHeHHbIX popM OyayT cocTaBneHbI
LIOPT-NINCTbI B KaX/0W HOMMHALLMW. Ha BTOPOM 3Tare aBTOPUTETHOE XIOpK, B COCTaB KOTOPOTO BXOASAT

KoHTakTHasa nHdopmaums:
www.icota-russia.ru

YreHbl COBETa AMPEKTOPOB poccumckoro otaeneHus ICoTA, akcnepTsl MuHaHepro P®, 4neHbl y4eHoro MbXeBCKII Nepeynok, 5,
coBeTa LleHTpa pasBuTUs KONTIOOUHIOBBIX TEXHOMOTMI M YileHbl peAaKLMOHHOMO COBETA XypHasa «Bpems cTpoeHue 1, ocmnc 224
KonTioOMHra», onpeaenuT nobeawTenei CornacHo BbipaboTaHHbLIM AN KaXA0M HOMUHALMMN Ka4ecTBEHHbIM Mocksa 119017,

M KON4eCTBEHHbIM KPUTEPUAM.

Top>ecTBEHHOE Bpy4eHme AMMIOMOB Nlaypeatam poccuniickon Intervention Technology Award coctoutcs B
pamkax 19-11 MexayHapoaHOM Hay4HO-NpaKTUYeckon koHhepeHUmn «KonTioOnHrosble TexHonorum, MPrl,
BHYTPVCKBaXMHHbIe paboTbi» B Hosibpe 2018 roaa.

Mpemus Intervention Technology Award yupexnena s Hauane 2014 roga poccuinckim el 102

oTzeneHeM ACCoLmaLm CreLUmanvcToB No KONTIOBMHIOBbIM TEXHOMOMMSIM 1 BHYTPUCKBAXKMHHbBIM paboTam Mob. +7 (968) 356-34-45
(ICOTA) v aBNSeTCS OTEYECTBEHHOW BEPCMUEN MPEMUM, BPy4aeMon aMepuKaHcknM otaeneHnem ICoTA Ha @akc: +7 (499) 788-91-19
exerofHon koHdbepeHumn B Byanenace (CLLA, wrat Texac).

Poccunckas @enepauys

Ten. +7 (495) 481-34-97
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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 -2018.

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

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

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
Your opinion is very important for us!

On the first stage, we will form short lists of the companies in each of the categories on the
basis of your votes. On the second stage, the panel of judges comprising board members of the

Russian Chapter of ICoTA, experts from the Russian Ministry of Energy, members of the Scientific
Council of Coiled Tubing Technologies Development Center and members of the Editorial Board of

Contact information:
WWW.icota-russia.ru
5/1 Pyzhevsky lane,

Coiled Tubing Times Journal will choose the winner in each category (according to the elaborated Suite 224 :

. o . 119017 Moscow, Russian
qualitative and quantitative criteria). Federation
Intervention Technology Award Ceremony will be held in the framework
of the 19" International Scientific and Practical Coiled Tubing, Hydraulic Fracturing and Tel. +7 (495) 481-34-97
Well Intervention Conference on November, 2018. (ext. 102)
Intervention Technology Award was established in early 2014 by the Russian Chapter of the Mobile: +7 (968) 356-34-45

Intervention and Coiled Tubing Association (ICoTA). It is the Russian version of the award established  Fax: +7 (499) 788-91-19
by the US Chapter of ICoTA.



M 6 o Tonkbko opuzuHankHbie 3anyacmu!
a u-' "A Toneko npogpeccuoHanbHeie yenyau!

CEPSYC KONTIOsYAr0Os0r0 O50P 08 A
TeMNE=Ps EUE NOCTYTIFEE

Komnanus «MawOium» |
(Poccuickas Pepepauus) —

CepBucHas KoMnaHmns No 0BCnyK1BaHMIo
KonTiobKHroBoro 0bopyaoBaHns

W obopyaosanms ana Pr1.

ot

OcHOBHbIe Haluu ycnyru aTo:

» [apaHTUiiHOE 1 nocnerapaxHTuitHoe oBenyxusaHne
obopyaoBaHns;

« [IpoBeneHre nycko-Hanago4Helx pabot u oby4eHue
CrneunanucToB 3akasuvka;

* [IpoBeaeHue paboT No KanuTansHOMY PEMOHTY
M MOZEpHM3aLUun 0bopyaoBaHNs;

» [locTaeka 6e3myhbTOBON ANMHHOMEPHOW TPYBLI;

* [TocTaeka OpurMHanbHbIX 3anacHblX YacTei, MMNOPTHOM
KOMNNEKTaLUWK 1 PACXOAHbIX MaTepuarnos ans
KONTIOBUHIOBOrO, HArHETaTENLHOTO 1 a30THOTO
obopyaoBaHus, a Takke obopyaosanusa ang [Pr1,

C pervoHansHoro cknaaa B r. Cypryr.

Mb! roToBbI OpraHM3oBaTh

O0CTaBKY KOMNNEKTaLuu co

cknaga B nwboe ygobHoe ans ,
Bac MecTo B kpaT4aiwine cpoku! |

BB T

[
I
e -

MLETT

Poccwus, 119017, r. Mockea
[MepkeBCKHMA Nep., 4. 5, cTp. 1, odwmc 224

CKMAQ & r. CypryT OTOEN NPOJAX W CEPBUCA

yn. byposas, a. 6, 1 am. +7 (916) 965-81-01
Ten. +7 (922) 256-59-89 E-mail: sales@mashoil.ru




HEDTEITPOMDBICJIOBAA XM A

KoHbepeHLmMs, B KOTOPOW MPUHANY y4acTne

50 yenogek, NpeacTaBnsowmx 11 y4ebHbIX, Hay4YHbIX
1 MPOU3BOACTBEHHbIX 00bedVHEHUIA 1 OpraHn3aLInl,
HedTerasoBbix KOMMaHNK, 3a BpeMs paboThl
paccMoTpena cnefyiollme npobdnemsi:

* peareHTbl A5 OypeHns, 3aKaH4YMBaHWS 11 peMOHTa
CKBaXWH;

peareHTbl 1 TEXHONOTUM UX NPUMEHEHNS B
npoueccax NoBblleHWA HeTeoTAaqm NNacTos,
NHTeHCUbUKaLMN 0oObIHN HedTY,

pa3paboTka 1 NpUMeHeHEe COBPEMEHHbIX
3aLLMTHBIX MaTePUAIoB U MHIMOWUTOPOB KOPPO3MMK,
DaKTePULNOOB, MHIMONTOPOB CONEOTNOXEHMS,
napacUHOOTNIOXEHWS MPpK A0DbIYE 1 TpaHCNopTe
HedTW 1 rasa,

NpVYIMeHeHMe BOA0PACTBOPVMbIX MONMMEPHbIX
MaTepnasioB B NMpouUecCax sKCrlyataunm Hed)TﬂHbIX
MEeCTOPOXAEHWI,

NMOBEPXHOCTHO-aKTMBHbIe BelleCTBa B HeCpTﬂHOVI M
ra3oBow NPOMBbIWTEHHOCTW,

PUBMKO-XMMUYECKME UCCNIef0BaHNS HedTeM K
peareHToB, NpUMeHseMbIx ANs 4obbIYKU HedTU K
rasa,

CTaHOapTU3aums B obnactu HIMX, aBToMaTt3aums,
obpa3oBaHue.

MHHEPAJIOTHYECKOT'O COCTABA KOJIIEKTOPA.
B 3aBUCHMMOCTH OT 3TOHM BETUYUHBI [NTUHBI MOT'YT
OBITb HOPOJOOOPAZYIOMUM MUHEPAJIOM HUJIN
BBICTYIIATh B POJIM LIEMEHTHPYIOIMIEH COCTABIIAIOMEH
1acTa. BeaencTsrue CBOUX CTPYKTYPHO-TEKCTYPHBIX
OCOGEHHOCTEN U BBICOKOU BEJIMYHHBI YIEJIbHOM
MOBEPXHOCTHU OHU OKA3BIBAIOT OOJIBIIIOE BIUSHUE HA
(PUNBTPALIMOHHO-EMKOCTHBIE CBOUCTBA IIOPOABL, 4
TAKXKE UMEIOT BBICOKYIO PEAKIIMOHHYIO aKTUBHOCTD
MIPU B3AUMOJENCTBUU C KUCJIOTHBIMH COCTABAMU.
ITpu 06pabOTKE TEPPUTEHHBIX IIJTACTOB MOXKET
MPOUCXOAUTD 3AKYIIOPKA MOP 34 CYET OCAKACHUA
OPOAYKTOB PEAKIIUH KUCTOTHBIX KOMITO3UIIUIA

C INTMHAMHU U YMEHBIIATHCA IPOHUIIAEMOCTb.
IIpOoTEKaHMUE JAHHBIX IPOLIECCOB MPAKTUYECKHU
HEN36EKHO, HO OITMCAHHBIE BBIIIE (DAKTOPBI MOKHO
KOHTPOJIMPOBATE ITyTEM TIIATEIBHOIO ITOAOGOPA
COCTABOB U INTAHUPOBAHUA OOPAO6OTKU.

B pamMKax MCCIeTOBAHUT ObLIIA U3yYEHBI
PaCTBOPAIONINE CITOCOOHOCTHU (PTOPCOAEPKAIIUX
COEAMHEHNI (TUTABUKOBOM KUCJIOTHL, (pTOPUAA
u budropuia aMMOHH) U nx cmecert ¢ HClu
NH,SO,H 110 OTHOIIEHHIO K KAOJTHHUTOBOM ITIMHE B
3aBUCUMOCTH OT BpEMEHH BhIICPKUBAHUA (0T 0,5 10
3 yacos) u Temreparypsl (20, 40, 60 °C)
IPaBUMETPUUYECKUM METOAOM (OCHOBAH Ha

Ha KoHbepeHUmn ObInv 3ac1yLuaHsbl
1 0DCYyXKAeHbI

16 nneHapHbIX 0OK1Aa40B, PAL,
KOTOPbIX TeMaTL4ecKn BAr3oK

K npobnemartuike, oCcBeLLaeMom
Hay4YHO-MPaKTUYECKMM XYPHASOM
«Bpems konTioOvHra. Bpems [PI».

H3ydyeHHEe 0COOEHHOCTEH
B3aHMOJECHCTBHSA INTHHHUCTBIX
MHHEPAJIOB TEPPHUTI'CHHBIX
IIACTOB C KHCJIOTHBIMH
cocTaBamMu

MA. Cunun, JID. llasremuiuna,

1% HF

—
s | 9,08% NHAF

[ 6.98% NHAF*HF

3.P. llasnemos, IOJK. Bazanosa, PL'Y
nepmu u 2asza umernu HM.Iyoxuna

HominuecTeo pacTROpEHHOND BEWECTE, % Mac.

HpOI_ICHTHOC COACPXKAHUC
TJTIMHUCTBIX MUHCPAJIOB B

m ) L L82%NHaF |

TEPPUTCHHBIX IJIACTAX MOXKET
JoxXonuTh 7o 50% (Mac.) OT BCETO
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Pucynox 1 — Pacmeopenue KaoauHumo80 2iiunbl 6 COCasax,
cooepycauyux HF, NH F*HF, npu 20 °C




MU3MEPEHUU MACCHI JIO U [TOCTIE
IKCIIEPUMEHTA).

IO NONMYYEHHBIM TAHHBIM
(puc. 1) MOXXHO CyAUTD O TOM,
4TO CPEAU OTJICIBHO B3SITHIX
(PropcoaepKAIMUX COEJUHEHUN
HAHOOJIbIIEH AKTUBHOCTBIO
0612/1a10T PACTBOPBI
IJIABUKOBOU KUCJIOTBL, IIPH
3TOM AKTUBHOCTB BO3PACTACT C
YBEJTMYEHHUEM KOHIIEHTPALIUHU
PAaCTBOPA, BDEMEHU PEAKIIUU
U TeMIeparypsL budpropuz
AMMOHUS, B3aUMOJEHUCTBYS
C 06pa311aMU IVIMHBL,

OPOSIBISAET HE3HAYUTEIBHYIO
PEAKIIMOHHYIO CIIOCOOHOCTD Ha
OPOTIKEHUU BCEI'O BDEMECHU
BBI/ICP’KMBAHUS, C YMEHBIIEHUEM
KOHIEHTPAIIMU PACTBOPA
Ha6II01A€TCI CHHKEHHE
PEAKIIMOHHON CIIOCOOHOCTH

U IPUPOCT MACCHI HABECKMU IOCJIE IBYX YACOB
BBIICPKMBAHU. PacTBOpeHne BO GTOPHUIE AMMOHUS

Mpu 0OpaboTke TeppUreHHbIX
M/1TACTOB MOXET MPOUCXOANTb
3aKyrnopKa nop 3a c4eT ocaxaeHus
NPOoAYyKTOB peakLnn KNCTOTHbIX
KOMMO3ULMI C FMUHAMM U
YMEHbLLATLCSA MPOHULLAEMOCTb.

CONPOBOXKIAETCA IPUPOCTOM MACCHI HABECKHU
Ha IPOTAXKEHUH BCET'O UCCIIESYEMOI'O BDEMEHU
HE3ABHUCUMO OT COJEPKAHUA (PTOPUAA B PACTBOPE,
4TO FOBOPHUT 06 OOPA30BAHUN BTOPHUYHBIX OCA/IKOB.
C OMOMIBIO PEHTTEHO(DA30BOr'O AHATN3A
06PA31I0B IVIMHBI /IO U [IOCJIE BO3ACHCTBUS KUCIOTOM
OBLIO BBIABJIEHO, YTO PACTBOPHI IITABUKOBOM
KUCJIOTBI HE U3MEHAIOT COCTAB KAOJIMHUTOBON
ITIUHBL [Toce BO3AENCTBHA PACTBOPAMHU CONEN
dropuga u 6udTOPUa AMMOHUA HAOIIOAAETCA
06pPa30BAHNE HOBBIX KPUCTAJNIMYECKUX
¢a3 (rekcaPTopaTIOMUHATOB AMMOHUS,
YAEPKUBAIOMUXCS HA TTIOBEPXHOCTH INIMHUCTON
YACTULBL, ABJIAIOIIUXCA OCAIKOM B JAHHOI CUCTEME),
4TO OOBACHAET IPUPOCT MACCHI HABECKHU TTIMHBL.
Jlanee nccie1oBaaIuCch CMECHU (PTOPCOAEPKAINX
COEUHEHMH C CONIAHOU KUCJIOTOM IIPU TEX XKE
YCJIOBUAX, KAK U Y UHANUBUYAJIBHBIX cCOefnHEHNUN. [1o
pE3yabTATaM IPOBEJEHHDBIX OKCIIEPUMEHTOB OblLIa
MHOATBEPKAEHA UX 60JI€€ BLICOKAA PACTBOPAIONIAA
CITOCOGHOCTD IO OTHOIIEHUIO K KAOJITMHUTOBOU
IMHE (B % Mac.).
B cocTaBax Ha OCHOBE COJNITHOM KMCJIOTHI,
¢$propuga ninu udropusa AMMOHUS HA (POHE
POCTA PACTBOPAIONIEA AKTUBHOCTH BO BDEMEHU
He HAaOI0A€TCsI OOPA30BAHUS TOOJIHUTEIBHBIX
COEIMHEHUI B CDABHEHUH C UCXO/IHBIM OOPa3LI0M
IVIMHBL. AKTUBHOCTb CMECH IIJIABUKOBOU U COJITHOU

KHCJIOT CHUYKAETCS Yepe3 2 vaca.

Kucnornas cucrema «Cynb(aMUHOBAsA KUCI0TA
+ (propcozpepxKame COEAMHEH 1> OKA3bIBAET
HETATUBHBIN 2P HEKT HA KAOJUHHUT — HA IPOTAKEHUH
BCEI'0 BDEMEHU BBIJICPKUBAHMSA IPOUCXOJUT
MIPHUPOCT MACCHL TaKoH 3(PPEKT MOKET ObITh
OO'BSICHEH BTOPUYHBIM OCAIKOOOPA30BAHUEM.

JlanbHenniee eTaJbHOE U3yYEHHE BOIIPOCA
MO3BOJIUT YCTAHOBUTH OCOOCHHOCTH M MEXAHU3M
pacTBOPEHUSA APYTUX IVIHH, CArAIONIUX IJIACT B
KHCJIOTHBIX COCTABaX M Hd OCHOBAHUM BBIABJICHHBIX
31KOHOMEPHOCTEN NTOA06PATh 3PPEKTUBHYIO
KHCJIOTHYIO KOMIIO3UIIHIO.

Moerp NePBHYIHOTO NOAOOopa (PU3UKO-
XHMHYICCKHX MECTOZOB YBCITHYCHHU A
HedTEeOoTIAYH KAK HHCTPYMEHT HEPBHIHOTO
CKPHUHHHTA

A.B. Henwico, BA. L[oizanicos, PI'Y negpmu u 2a3a
(HHY) umenu HM. I'yoxuna

B TOmIMBHON UHAYCTPHUM B IIOCJICTHUE
JAECATUIIETHS IPOCIEKUBACTCA TEHAEHIIN A
K YBEJIMYEHUIO BOCTPEOOBAHHOCTH (PU3UKO-

B nocnegHue pecatunetus
NPOCNeXNBAETCA TEHAEHLUMS K
YBENTMYEHWNIO BOCTPEOOBaHHOCTU
DU3NKO-XMMUYECKUX METOAOB
yBenunyeHus Hegteotgaum (MYH).
Ha naHHbI MOMEHT B MUPOBOM
MacwTabe hU3nKo-Xxummyeckue
MeTOoAbl 3aHMMAIOT TPETbE

MEeCTO Mo BOCTPEeOOBAHHOCTU
cpean Bcex MeToAoB MOBbILLEHUS
HedTeoTAauM. 2
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XUMHYECKUX METOJIOB YBEJINYEHUA
Hedpreornaun (MYH). Ha faHHBIN
MOMEHT B MUPOBOM MACIITA6€
(PHU3UKO-XUMHUYECKHE METO/IbI
3aHHUMAIOT TPETHE MECTO 110
BOCTPEOOBAHHOCTHU CPEIU BCEX
METO/IOB NOBBIIEHN A HEPTEOTJAUN.
Taxoxe C/Ie[yeT OXKUIATD B OYAYIIEM
YBEJIUYEHHNS YPOBHS JOOBIYU B MUPE
C IIOMOUIBIO JAHHOI'O Ki1acca MYH [1].

B Poccum Ha (QUBUKO-XUMUYECKHUE
MVYH npuxoanTcs NofaBagIonee
OOJIBIIMHCTBO PA60T MO YBETUYEHHIO
HedTEeoTAaYN IIACTOB, MO IKa 80%.

PyKOBOACTBYACH 3aPYOEKHOU JTUTEPATYPOH,
(PU3UKO-XUMHUUIECKHE METO/IBI BO3ICUCTBUA
MOXKHO IOAPA3AEIUTD HA YE€TBIPE I'PYIIIILI,
COOTBETCTBYIOIIME TUITY IPUMEHAEMOIO arexTa [1]:

* 3aKa4Ka [IOJIUMEPOB;

* 3aKa4Ka [IOBEPXHOCTHO-AKTUBHBIX BelecTs (ITAB);
* [IE€JIOYHOE 3aBOJAHEHNE;

* KOMOMHHUPOBAHHBIE METOABI BO3ACHCTBUA HA IIJIACT

C MCIIOJIb30BAHHUEM KOMILIEKCA PEATEHTOB.

I1pu BHEAPEHUN (PUBUKO-XUMUYECKOTO METOAA
BO3ZEHUCTBUS HA IIPOU3BO/ICTBE HEOOXOAUMO IIPOUTH
Pz TAIoB (PUC. 2).

J1g iepBUYHOIO CKpuHUHIa MYH moryT
UCIOJIb30BATHCS MATPULIBI IPUMEHHUMOCTH U
TAOINLBI C yCTAHOBJIEHHBIMHA MHTEPBAIAMHA
NPUMEHUMOCTH, IOCTPOECHHBIE HA OCHOBE
3KCIEPTHBIX OLIEHOK WJIN JAHHBIX YCIIEITHBIX
IPOEKTOB. MaTPHULIBI ITIO3BOJIAIOT OIIPEJE/IUTD BU/L
TEXHOJIOIMH IS KA2KOT'O BBIOPAHHOT'O OO'BEKTA C
Y4ETOM KPHUTEPHUEB IPUMEHUMOCTH.

Marpuibl IPUMEHUMOCTH UMEIOT PAJL HEAOCTATKOB
MpU NEPBUYHOM CKpuHUHIe MYH:

* OTCYTCTBYET €JUHASI CUCTEMA BBIOOPA;
* HEOAHO3HAYHOCTDb KPUTEPHUEB BHIOOPA,;
* CUJIBHOE YIIPOIIEHNE ¥ UH(POPMAITUOHHAA

OTrPaHHUYEHHOCTD.

Ha jaHHbIM MOMEHT B UHAYCTPUU HET I'OTOBBIX
MNPOrPAMMHBIX ITPOAYKTOB JUISA IEPBUYHOIO
noa60pa PUBUKO-XUMHUUECKUX METOJOB
yBeIUYEHNA HEPTEOTAAYN. B CBA3M C YEM BOZHUKAET
HEOOXOAMMOCTD CO3/JaHUSA TAKOI'O IIPOAYKTA.

IIporpaMMHBINA TPOAYKT MOKHO IIPEJCTABUTD B
BH/IE MO/JIEJIH [TOJI00PA (PUBUKO-XUMUYECKUX MVH.

B 0cHOBY MOJIETTN MOXKHO 327IOKUTD KJIACCU(PHUKAIIUIO
10 THUITY IPUMEHSEMOT'O aI€HTA ISl TOT'O, YTOOBI
PaHXXUPOBATb METO/IBI BO3JIEUCTBHUS.

Mozienb JOMKHA 06/1aaTh CJIEAYIOMUMHI

XAPAKTEPUCTUKAMU:

* TUOKOCTBIO U 4JaIITUBHOCTDIO;

* IIPOCTOTOM B UCIIOJIb30BAHMH;

* BO3MOXHOCTBIO JIETKO BHOCHUTD HOBBIC [JAHHEIC.

Mogenb 6yeT UMETD PAJL IPEUMYILECTB IIEpes,
MATPHULIAMU IIPUMEHUMOCTHU:

* BO3MOXHOCTbD I'DYHITMPOBKH JJAHHBIX 110 THUITy MYH;
* IPUBEJECHUE JAHHBIX K IUHOMY BULY;

* COKPAIllEHHE BPEMEHU IIEPBUYHOI'O CKPUHUHI'Y;

* IIOBBIIIEHUE TOYHOCTH IIEPBUYHOI'O CKPUHUHI'Y,

* YACTHUYHOE IIPEJCTABIEHUE PE3YJIBTATOB,

HAOEnAL
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NposbIuRoHHOD
AHEANEHHE

MepauuHbEA CHPHHMHT

MafopaTopHBIE WCNBITAHWA

FeonOrmuecKMi CRPMHNHT

CINBTHO-NPOMBICADE b

OB TAH AR

JLETEMEHENA CHPMHANI

Pucynox 2 — dmanwt 6neopenusn puurxo-xumuueckozo MYH

IIOJIYY4€MBIX ITPU I'€OJIOTMYECKOM 1 JIETAILHOM
CKPUHUHTE.
T'OTOBBII IPOTIPAMMHBIN IIPOJYKT ITO3BOJINT
CUCTEMATHU3UPOBATD CYIIECTBYIOII NI OMBIT 1 3HAHUS
o pa6orte ¢ MYH.

JINTEPATYPA

1. 3axapos B.W. HedTenpomebicnosas xvmus. PerynupoBaHue
pUNBETPaLMOHHBIX MOTOKOB BOAOU3ONMPYIOLLMMN
TEXHONOrMSMU MpY pa3paboTke HedTHBIX MECTOPOXAEHUI/
B.W. 3axapos, T.A. icmarunos, Al TenuH, M.A. CunuH. - M.:
2011.-224c.

2. HeHbko A.B. Moa6op hpr3nko-xmmMmyeckmnx
METOAOB yBennyeHus HedTeoTaaum Ans 06bEKTOB ¢
TpyaHowussnekaembiMu 3anacamu//VIl HaydaHo-TexHMYecKas
KoHdepeHLMs MmonoabixX y4eHbix «faznpomHedTs HTL»: CO.
Te3ncos/CM6.: 2018. - 114 c.

IIpuMeHEeHHE 0CATKOOOPA3Y IO
KOMIIO3HITHH B IIOTOKOOTK/IOHAIOIIHNX
TEXHOJIOI'HAX

. FO. Enucees, B.B.Iyoanoe, KA. [Tomewxuna,
HOL] d1Ipomuwicnosasn xumus», PI'Y negpmu u 2asa
(HHUY) umenu UM. I'yoxuna; A.H. 2Kearus,
A.B.3asopommuiii, AO <Xumerxo-TAHI'

Kak U3BECTHO, UCIIOJIb30BAHHE
HOTOKOOTKJIOHSIONINX TEXHOJOTUN TO3BOJISIET




HOBBICUTBH KO3(P(PUIITNEHT U3BJICUYCHUS 3 I I T T T T T
HEMTU U TEM CAMBIM YBEJTUYUTb OO'BEMBI | FIR=60 ex*fanc |
JIOGBIBAEMOU HE(PTH HAPAAY CO CHUKEHUEM | 4 | | | { | |
OOBOHEHHOCTH IPOAYKIINN.

B HAay4HO-006PA30BATEIBHOM LIEHTPE
«[IpoMBbICTIOBast XUMHUS» IpU PT'Y HE(TH
urasza (HUY) umenu .M. I'ybkuna
ObLIA UCCIEJOBAHA OCAIKOOOPA3YIOAs
KOMITO3UIUS, PAa3PAOOTAHHAS B
AO «Xumeko-TAHT» [/ IIACTOB C g
TeMueparypor soiuie 70 °C. IIpuHumn i
JIEHUCTBHS JJAHHOT'O COCTABA 3aKJII0YACTCS e o .
B OOPA30BAHUU OCAJIKA B IPOMBITBIX 0 | | | |
BOJIOHACHIIICHHBIX 30HAX, 34 CUCT 0 I 2 3 4 5 6 7 3
TUJIPOIN32 OCHOBHBIX KOMIIOHEHTOB ITPU
TEMIIEPATYPE IUIACTA U UX JATBHEUIIETO

FaKaAvKa NIACTOBON BOIbI
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Pucynox 3— Himenenue nepenaoa oasirenus
B000HACHIULEHHOTE MOOeAU NOCIe NOCNEe008aIMeNbHOlE

Wcnonb3osaHue 3aKauKu 0caoxooopasyrouezo cocmasa
MOTOKOOTKJTOHAKOLWNX NAACIOB01L 6006l 8 HACHINHYIO MOOENb C HAUAILHOL
TexHONOorMm no3esonseT NPOHUUACMOCIBIO O NAACMOE01L 600e 117,07 mD
MOBbICUTb KO3 DULUMNEHT 5
n3BnevyeHns HeTn N Tem N FIR=00 cfame ' ]
CaMbIM YBENNYNTL OObEMDI - —A I I | | | |
,D,O6b|BaeMO|;| Heq)TVl 2 1,5 1 E 1 g 1 Jaxkauka naacToBoil Boabl I
3 =
HapsAy CO CHUXEHNEM = g ;g
00OBOAHEHHOCTU NPOAYKLMN. & L1En Zg
=} El | ; fe—t Briuaepaka Roer.=1,45
=05 - E ] = B Tedyenne 24 T
B32.I/IMOlICf/1CTBI/IH, BCJICACTBHC YECT'O E E ;
OCYVIIECTBIISIETCS IEPEPACIIPETICTICHUE e Wﬁo—:—om )
MOTOKOB U YBETUYUBAETCA KOI(PPUITUEHT = 09 N !
OXBATa IIJIACTd 3aBOAHCHMCM. 0 ! 2 3 4 3 6 7 8
Bpi1u ipOBE/ICHBI NCCIICAOBAHMS OrnocHTeNBHBIH HAKONAEHHBIH 00BEM 3aKauky, Viaw/Vnop
TAMIIOHUPYIOMIEX CIIOCOOHOCTH
KOMIIO3UITUY Ha HACBIITHBIX MOZIETISX Pucynox4- Himenenue nepenaoa oaenrenusn
riacta rnpu remreparype 80 °C mpu AByx BOOOHACHIUECHHOILMOOENU NOCe NOCNE008AMeNbHOTE
nponuiaemoctsx (K p= 117,07 mD, 3aKauKu 0caokooopPa3yron,ezo cocmasa u

327,05 mD). Uccieiopanus ocHospiBaiucy  M/ACMOBOT 600bL 8 HACLINHYIO MOOCb C HAUANLHOU

F2 OTICHKE IMHAMMKH [EPENa/ia [aBICHHs NPOHUUACMOCIBIO O NAACMOEB01L 600e 327,05 mD

B IIPOIIECCE MTOCIIEIOBATETBHOM 3aKAUKHU
0CaIKOOOPA3YIOMICIH KOMITO3UITUH U 2
IJIACTOBOX BOJBI B BOIOHACHIIIECHHYIO
MO/JEJb I1J1aCTA. beiin HOIIY‘-ICHbI 3HAYCHU A
OCTATOYHOT'O (DAKTOPA COTPOTUBICHUS
JUUTS 6OJIeE€ HU3KOU IMTPOHUITAEMOCTHU
(117,07 mD) — 1,08, 1s1s1 6051€€ BBICOKOU
(327,05 mD) — 1,45. HecmoTpsi Ha
OTHOCUTEJBHO HEOOJBIITNE BETUYUHBI
(paKTOPA OCTATOYHOI'O COITPOTUBJICHUS,
TIOJTYYCHHBIC ITPU BBITIOJTHCHU N
(PHUIBTPAITMOHHBIX SKCIIEPUMEHTOB

FIR=60 cm*/uac
| | | | |

11 3aKauKa MIACTOBOI BOAbI I

-
-
LA

_

Jakauka naacrosoi

Jakauxa
1,0 ¥ nop. cocrasa

F-' Brazepasa Rocr.=1 .%1 |

SR O B - D_o_o—]H-f-H—Q
0

INepenan nasnenusa, bar

0 1 2 3 4 5 i) 7 g
Ha HACBIITHBIX MOJCIAX, paSHI/ILla
MEXY HUMH ITO3BOJISIET CACTIATh OTHOCHTENEHEI HaKOMIEHHEN 00hEM 3akatukn, Viar/Viop
BBIBO/I O POCTEC TAMIIOHUPYIOIICTO
3(PEKTa OCAKOOBPA3YIOLIETO Pucynox 5- Hamenenue nepenaoa oaéienus )
cocTasa ¢ ysemuerem sbdeKTHBHOI B000HACHIULEHHOTE MOOeAU NOCIe NOCNAe008aIneNbHOlE

3aKauKu 0caoxooopasyrouezo cocmasa
NAACIOB01L 6006l 6 HACHLINHYIO MOOEAb C HAUAILHOUL
NPOHUUACMOCIBIO O NAACMOB01L 600e 233 mD }

MPOHULIAEMOCTHU ITOPHUCTOM CPEAIBL, UTO
MOKA3bIBAET KOA(PPUITUEHT HAYATIBHOM
MPOHULIAEMOCTH ITO BOJIE HACBHIITHOM
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MOJIEJIU, UCTIOJIb30BAHHOH B 3KCIIEPUMEHTE C 6051€€
HH3KOH IPOHUIIAEMOCTBIO, KOTOPBIH B 3 Pa3a HUXKE,
4EM Y MOJIEIU C O0JIEE BBICOKON MPOHUIIAEMOCTBIO.
CrnegoBaTenbHO, B Auamas3oHe ot 100 7o 300 mD
JIAaHHBI coCcTaB 60see 3PPEKTUBHO, TO ECTh
CENEKTUBHO, TAMIIOHUPYET BHICOKOITPOHHUIAEMBIE
30HBI IPOAYKTUBHOIO IIACTA. B HOATBEpKACHUE
OBLJI IPOBE/ICH AKCIIEPUMEHT HA HACBITHOM MOJIC/IN
MMPOHUIAEMOCTHIO (K 3= 233mD).
ITosryyeHHOE 3HAaYEHHE OCTATOYHOI'O
(paKTOpPA CONPOTHUBIECHUS COCTABUINO 1,21, 9TO
JIOKA3bIBAET CEJIEKTUBHOCTD JJAHHOTO COCTABA
O IPOHHUIIAEMOCTH. PE3yIbTaThI UCCENOBAHUNA
IpeACTaBIEHbI HA PUC. 3-5.

Kak ciefyeT us3 npeiCTaB/ICHHBIX JAHHBIX,
PU 3aKAYKE KOMITO3UITUU HE IPOUCXOAUT
POCTA 1ABJICHUS, KAK 3TO OOBIYHO OBIBACT IIPU
UCHOJIb30BAHNU OCA/IKOT€I€00PA3YIONUX COCTABOB
Ha OCHOBE COJIEN AJTIOMHUHUS U MOYEBUHBI. bosiee
JUINTEJIbHBINA TUIPOJIN3 IO3BOJISIET CO3/1aBATh
0Ca/IKOOOPA3YIOMINI 9KPAH B y/IAJIEHHOU 30HE
IJIACTA, YTO HAPAAY C HU3KOHM KOHIIEHTPAITUEN
KOMITIO3ULIUU (4—5% MaC.) 1 BO3MOKHOCTBIO
IPUMEHEHUS B IIJIACTAX C HU3KOI IPOHUIIAEMOCTBIO
U IPUEMUCTOCTBIO SBJISIETCS IPEUMYIIIECTBOM €€
IPUMEHEHUSL.

OnBITHO-NPOMBIIIJIEHHBIE PAOOTHI C IPUMEHEHUEM
JIAHHOM OCAJIKOOOPA3YIONIEN KOMIIO3UILIH,
nposegennbie AO «Xumeko-TAHI» B 2017 rony,
JlaJIU TIOJIO’KUTEJIbHBIE PE3YJIbTATHL JJaHHbBIE
NPEJCTABJIEHDI B TA0. 1.

Tabnuuya 1 — Jonoanumensvhan 000biua Hedbmu nocie 3aKauKy
ocaoxooopa3yroueii Komnosuuuu na IIPuoocKom mecmoporicoenuu

(TPIT). I'PIT mpepcrasiseT CO60M MPOLLECC CO3AHUS
BBICOKOIIPOBOJANIMNX KAHAJIOB (CUCTEMBI TPEIIVH)
MYTEM 3aKAYKH B IUIACT 3aAT'YIEHHOM JKHUJIKOCTH
(KUAKOCTHU Pa3puIBa)
MO/ BLICOKUM
agaBaeHuem. Bo

U30€KAHNE 3AKPbITUS

OCOGEHHOCTH JIA00PATOPHOT'O
MOJgeIupoBaHUuA TexHoaoruu I'PII ¢
0eCIOJITUMEPHBIMH KHJIKOCTIMH PA3PBIBA 1A
MecTopoxaeHun 000 Jlykoia-Ilepmb»

M.B. Illmaxos, punudn OO0 JIVKOHJI-
Hnoncurnupune» dlepmHHITHRedmb»

B nacrosmee BpeMsa OCHOBHBIM IIPHOPUTETOM
Pa3BUTHA HEPTAHOM NPOMBIIUIEHHOCTH ABJIAETCA
CTAOMIN3A1IH U BO3MOKHBINM POCT HEPTETOOBIUH.
DTO 0OECIIEUNBACTCS KAK 34 CUCT YBEITUUYCHUS
HE(PTENU3BICUYCHUS HA CTAPBIX MECTOPOXK/CHUSX,
TAK 1 32 CYET BBO/IA B pa3pa0OTKy HOBBIX. OTHUM
U3 OCHOBHBIX METO/IOB MHTECHCU(PUKALIHY JOOBIYN
He(TU U BBOJA B pa3PabOTKY HEJPEHUPYEMBIX
3a11aCOB HE(TH SIBJISIETCS TH/IPOPA3PHIB IJ1ACTA
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Ne O6BeM élﬁal')r:_ JTonoTHUTEIbHAA JOOhIYA HE(PTH, TOHH Hro- TPEIHH TOCIIE CHATUS

CKB- | SAKAX | Somxen | 11/17 | 111/17 [ 1v/17 | V17 | V17 [ vz | vingar | ixg17 | x/17 | xi17 [ xia7 | T | AaBiaeHms BMecTe ¢
24252 200 [1va7 | o | o o | 72 1 1 12 6 PKUAKOCTEIO Paspripa
425 n > ’ 9 > s o ) ) 43 (OKP) B I1aCT IOJAETCS
24250 200 | 1va17z | o | o [ st |61 | o1 [ 192 | 196 | 116 | - - - | 708 | packnuHuBaomMIt
24233 160 [ 1vaz [ o [ o | 38 | ss| 78 | 149 | 147 [ ma | - | - - | sse | HAMOAHMTCIR

(IPOINAHT, IIECOK),
24254 200 | 1v1iz | o | o [ o1 104 150 [ 165 [ 144 | 127 | - - - | 791 | koropslii npensTeTByeT
24202 200 [ 1vaz | o 0 o | 136|201 | 183 | 174 | 108 | 77 - - | 879 | CMBIKAHMIO

CTEHOK TPEMUHBI

U CTIIOCOHCTBYET

COXPAaHEHUIO IIPOHULIAEMOCTH TPEIIUHBI HA
JOCTATOYHO BBICOKOM YPOBHE JUINTEIBHOE BpeMH [1].

ITox cranpapTHOM onepauyii I'PIT npunaTo
IIOHUMATh [IPOBEJCHUE I'NJPOPA3PHIBA C
IIPUMEHEHUEM KUJKOCTHU PA3PbIBA HA I'YAPOBOU
ocHoOBe. OJHAKO pa3paboTKa yXyAIaomencs
CTPYKTYPBI 3AI1ACOB TAK K€, KAK U Pa3padboTKa
TPYAHOU3BJIEKAEMBIX 3aI1ACOB, TPEOYyET IPUMEHECHU A
HOBBIX TEXHOJIOTHYECKUX PEMEHUH. TaKUM
06pa30M, Ha OTEYECTBEHHOM PBIHKE BO3HUKAET
BC€ OOJIBLIE NIPEAJIOKECHUI TEXHOJIOIUI HA
O€CIOINMEPHON OCHOBE, OCHOBHBIMHU U3 KOTOPBIX
SIBJISIOTCS 3AI'yIIEHHBIE CUCTEMBI HA OCHOBE
YIJIEBOAOPOIOB U BA3KOynpyrue ITAB. [lmaBHOE nx
IIPEUMYIIECTBO 3AKJIIOYACTCA B TOM, UTO JJAHHBIC
JKUJKOCTH PA3PBIBA HE ABJIAIOTCSI KOJIBMATAHTOM,



B OTJIMYME OT NoAuMepa. [IpuMeHEeHNE JAHHBIX
JKP B city4dae pa3pabOTKH HU3KOIIPOHUIIAEMBIX,
CI1A60PEHNUPYEMBIX, HEOJHOPOAHBIX, TUOO
PACYJIEHEHHBIX KOJJIEKTOPOB MOKET OBbITh
6€e3a1bTECPHATUBHBIM. OCHOBHBIMH HEJOCTATKAMU
SIBJISTIOTCSI BBICOKAS1 CTOUMOCTD U (QHJIBTPATOOTa4a
B IUIACT IIPU 3AKAYKE.

DddexruBHocTh npuMeHeHus ['PIT 3aBUCUT OT
MHOKECTBA (PAKTOPOB, B TOM YHCJIE OT KAYECTBA
PACKIMHUBAIONNX HATIOJTHUTEIEN U JKUJKOCTEN
pas3pbIiBa.

B cBs13u € 3TUM 0OCO60€ BHUMAHUE yIEISIETCS
JIABOPATOPHOMY MOJETUPOBAHUIO TPEMUHBI ['PI1
JULSL TIPEBAPUTENBHON OLIEHKHU 3(PPEKTUBHOCTHU
MJIAHUPYEMBIX HAd CKBAXKMHE TEXHOJIOTUI, UTO B
KOHEYHOM UTOT'€ CHUKAET PUCKU UCTIOJIb30BAHU S

HE(P(EKTUBHBIX MaTepHUaos npu I'PIL

Komriekc uccaeioBaHuH 110 OIEHKE
3P PEKTUBHOCTHU MaTEPUAJIOB 151 I'PIT BKIIOYaET
BXOJHOU KOHTPOJIb KAYE€CTBA IIPOIIIAHTOB,
HUCCIIENOBAHUSA XKUJKOCTH PA3PHIBA B «CBOOOTHOM
06'bEME», 3AKITIOYAIONIUECS B IIPEIBAPUTEIBHON
OLIEHKE BO3MOXHOCTHU IIPUMEHEHM A B YCIIOBUAX
KOHKPETHOT'O 9KCIUTYATAIJMUOHHOTO OOBEKTA
IyTEM OIPEAEJIEHUA PEOJIOTUYECKUX CBOUCTB
(4yBCTBUTEIBHOCTD K CABUI'Y, BDEM IIOJIHOM
JECTPYKLMH) U COBMECTUMOCTH C IVIACTOBBIMU
dmongamn. [Tocne Noay4eHUA MOJTOKUTEIBHBIX
PE3YJIBTATOB IPOBOAATCA (PUIBTPALIMOHHBIE
UCIIBITAHUA HA Mogenu Tpemunel I'PIT (Auerika
NPOBOAVMOCTH C IIPONIAHTHON TAYKON).

Ha »sTane «cBO60gHOTO 0O0'beMa» AJIS JKUJKOCTH
I'PIT 1pOBOAATCA 2 OCHOBHBIX TECTA: JUHAMHUKA
(BOCCTAHOBJIEHUA BA3KOCTH IIOCJIE BO3JECICTBUA
C/ABUTOBBIX YCUJIMN) U JECTPYKIUA (BPEMA pacrazia
rens). Pag rexnonoruii I'PIT ¢ ncronb3zoBanuem
6ecnonumepHbIX JKP Ha ocHOBE BOAHBIX ITAB 1 JKP
HAa yIJIEBOJOPOJHON OCHOBE HE IPEAYCMATPUBAET
UCHONB30BAHUE JECTPYKTOPA. B faHHOM ciryvae
pa3pyLIEHUE reisd JOJIKHO IIPOUCXOJUTD B IIPOLIECCE
BBI3OBA IIPUTOKA IIPpU B3aumoaericTsuu JKP ¢
IJIACTOBOM HEPTBIO.

JJ1 yKa3aHHBIX )KUJIKOCTEN UCTIBITAHHE HA
JECTPYKIMIO IPOBOAAT B CJIEAYIOIIEM ITOPAJKE.
HedTb, BBIICICHHYIO U3 IIPOOBI TPOAYKIINU
JOOBIBAIOUICH CKBAKUHBI OObeKTA IposegeHus I'PIT,
NPUOABJIAIOT B KOJTUYECTBE, paBHOM 20% OT 06'beMa
reJisl ¥ IIEPEMENINBAIOT Ha J1IAO0OPATOPHOM MENIAJIKE
WUJIU BBICOKOCKOPOCTHOM MUKCEPE B TCUCHUE
1 MUHYTBI IIPH CKOPOCTH Bpamenua 2000 06/MuH.

Ecu BA3KOCTD HE JOCTUTAET OIIPEICIICHHBIX

MUHHMAJIBHBIX 3HAYEHUN (3ABUCUT OT PETUOHA,
Bappupyercs ot 5 1o 20 cIl3) 3a 10 yacos u 6oiee,
UCIBITAHHUE IIOBTOPSAIOT, YBEIMUNUBAS OObEM HEPTU
10 40%, u 60% oT o6'bema resis. B cinyyae
HEOOCTUXKCHU A HOpOFOBbIX 3HAYEHUN KHUJIKOCTDb
Pa3pbIBa HE MOXKET UCIIOIb30BATHCS 6€3
IIPUMEHECHUS ICCTPYKTOPA.

TpeboBaHUs K ITOJIyYAEMBIM PE3YJIBTATAM TECTOB
OTIMYAIOTCA OT CTAHJAPTHBIX (IIOJIMMEPHBIX
CHCTEM) BBUJTY CITEIH(PHUIECKON TPUMEHUMOCTH
JaHHBIX JKP. OTO KacaeTcs Kak HA00pa U YAECPKAHUA
BSI3KOCTH B TEUEHUE OIIPEAEICHHOI'O BDEMEHY,

TAK 1 BOCCTAHOBJIEHUH BSI3KOCTU MPHU C/IBUT'OBBIX
HArpy3Kax, TaK KaK O€CIIOJIMMEPHAS CUCTEMA €€

HE TEPsIET, 4 OHA UBMEHAETCS [IPHU U3MEHECHU U
cKopocTu casura. [Ipy pasKuxXeHuu He(PThIO
TAKKE CJIOKHO PEITIAMEHTUPOBATH KOHCYHYIO
BSI3KOCTB, TAK KAK OHA 3aBUCUT OT BA3KOCTH CAMOI
HedTu. [Toaxoabl KOPPEKTUPYIOTCA B 3aBUCUMOCTHU
OT TEXHOJIOTUU U COCTABA XKUJKOCTH, 4 TAKXKE
IreOJIOTUYECKUX YCIOBUN OO'BEKTA.

IToce IpOBEICHUS UCITBITAHUN B CBOOOJHOM
06’bEME U3YUAETCS IECKOHECYIAS CIIOCOOHOCTD
PACKIMHUBAIOUIETO HATIOJHUTESA XKUJIKOCTBIO
paspbiBa.

INlepen mopgenupoBanueM TpeluHbl I'PI1
BBIITOJIHAIOT BXOJJHON KOHTPOJIb KA4€CTBA
IIPOMHITAHTOB. [IJ11 OLIEHKHU IIPOIIIAHTOB
punnanom OO0 JIYKONJI-UHKUHUPUHT>
IlepMHUITNHEDTH> 6B BHEAPEH POCCUNCKUNA
cranapT FOCT P 51761 — 2005 [3], KOTOPBIi
PErIAMEHTUPYET CIOCOOBI UCCIENOBAHMU S
U KPUTEPUU KAYECTBA AJTIOMOCHUIUKATHOI'O
IPOIIIAHTA.

IIponmnaHT, COOTBETCTBYIOINHI TPEOOBAHUAM
T'OCT, npuUMEHSETCS 151 JAIbHECHIITUX
(PHUIIBTPALTUOHHBIX UCIIBITAHUN HA TYEUKAX
IIPOBOAUMOCTH.

OJHUM U3 OOIMIENIPUHATHIX CTAHAAPTOB
mozaenuposanuda TpemuHsl I'PIT g onpeaeneHus
OPOBOJUMOCTH HA TAHHBIN MOMEHT SIBJIAETCS
ISO 13503:5 «MeTobl U3MEPEHU JOIATOCPOYHOM
OPOBOJUMOCTH PACKIMHHUBAIONIUX HATIOTHUTEIEN»
[4]. B cOOTBETCTBUH C JAHHBIM CTAHJAPTOM
UCCJIENOBAHUS BBIOIHAIOT HA AYEHUKAX
IPOBOAUMOCTHU (pHC. 1). KUIKOCTD, UCIIONIb3yEMAs
JUISL (PUIIBTPALIUM YEPES AUEHKHU, TPEICTABIAET
CcO6O0¥ paCcTBOP, COAEPKAIUE 2% IO MACCE
xnopuja kanus (KCl) B sJUCTHUILIIMPOBAHHOI BOJE,
OTBAKYYMHUPOBAHHBIA U TPOMUIBTPOBAHHBIN IPU
TEMIIEPATYPE TECTA YEPE3 EMKOCTD C MOJIOTBIM
KBAaPLEBBIM ITECKOM, JIJISI HACBIIEHUA KBAPLIEM.

B ciy4yae TecTUpOBaHMA CUCTEMBIL HA
YIJIEBOJOPOAHOI OCHOBE UJIU B CIIy4ae, KOIra HE(PTh
ABJIAETCS OPEUKEPOM (IIOHU3UTEJIEM BI3KOCTH), LIS
UCKJIIOYEHU S OOPA30BAHUS IBYX(PA3HOTI'O ITIOTOKA
(HE(dTB, BOAQ) M BOJOHEPTAHON SMYJIbCUU AJIA
(PHUIBTPALUOHHBIX UCCIEJOBAHUI HEOOXOAUMO
HUCHONB30BATh U30BUCKO3HYIO MOJIENb IIJTACTOBOM
HedTHn 06'beKkTa OITP.

JJ1 OLIEHKHM OCTATOYHOU IPOBOAUMOCTH 11O
cranaapry ISO 13503:5 npoBOAAT CPABHUTEIbHBIE
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Pucynox 6 - Aueiixa nposooumocmu

(PHUIBTPALTUOHHBIE UCIIBITAHUS HA YUCTONU
OPOHITAHTHOM MMavyke (6€3 )KUJKOCTH PA3PblBA) U HA
MA4YKe C )KUJKOCTDBIO PA3PbIBA I1OCJIE JECTPYKIIUU.
3arpysKa )KHJIKOCTH Pa3PblBa BBIOUPAETC UCXOAS
U3 PACYETA MACCHI PACKIMHUBAIOLIETO HATIOJIHUTEIA
Ha 1 M3 J)KP 1 1O/I2KHA COOTBETCTBOBATDH

peanbHBIM yCaoBuAM nposeaeHus I'PII, Bpemsa
BBIJIEPKKU MOJIEIH TPELUUHBI C JKHUJIKOCTBIO
pas3pblBa HA JECTPYKLIHIO YCTAHABIUBACTCA
IPOU3BOAUTEIIEM TEXHOJIOIUH, OJHAKO MOXET OBITh
CKOPPEKTUPOBAHO 110 PE3YJIBTATAM UCCIELOBAHUMI
B «CBOOOTHOM O6'beMe». [IpOBOJUMOCTD
OIIPEAEAETCA HA PA3HBIX CTYIIEHAX HAIPY3KU OT
13,79 MIIa (2000 Psi) 5o 68,95 MITa (10000 Psi) ¢
marom 2000 Psi 1 BeIAEPKKOM HA KAKA0M CTYIIEHU
B TeueHue 5012 gacos.

C 1eJ1b10 60J1E€ TTOJIHOTO MOAETUPOBAHUSA
IJIACTOBBIX YCJIOBUH CHELUATIUCTAMU
purmmana OO0 JTYKONJI-UHKUHUPUHT>
JlepmHUITNHEDTH> 6BIIO Pa3PabOTAHO
KOPIIOPATUBHOE METOANYECKOE PYKOBOACTBO 1O
TECTUPOBAHUIO PEATEHTOB X MATEPUAJIOB JJ1A
T'UAPABINYECKOIO Pa3pbiBa I1aCTa [5]. [1aBHBIM
OT/IMYHEM HOBOM METOAUKU CTAJIO UCIIOTIb30BAHUE
B AIYEHKE IIPOBOAMMOCTH IUIACTUH U3 PEAJIbBHOI'O
KEPHA UCCIIEYEMBIX OOBEKTOB.

ITopAIOK (PUIBTPALTMOHHBIX UCIIBITAHUN
Y1 KOHCTPYKIHUA SYENKH IPOBOJUMOCTH HE
U3MEHUJIUCD U IIOJIHOCTBIO COOTBETCTBYIOT
craggapry ISO 13503:5.

Mogenb TPEIUHBI C INTACTUHAMU U3 PEAJIBHOI'O
KE€pHAa YYUTBIBAET BO3MOKHOE BJIMAHUE HA
NPOBOJUMOCTD IPONIAHTHON MAYKU YIIPYIO-
NPOYHOCTHBIX CBOMCTB 'OPHOM IIOPOZABI,
B/IABJIMBAHUSA I'PAHYJI IIPOIITIAHTA B CTEHKY
TPEMUHBL, HA0YXA€MOCTb 1 IIEPEHOC YACTULL CAMOU
MHOPOJBL

KpomMe TOro, UCIIbITAaHUA HA IIPONITAHTHBIX
MAa4YKaX C IPUMEHEHHUEM IIJIACTUH U3 PEAJIBHOTO
KEPHA ITO3BOIAIOT OLIEHUTD BJIMAHUE PA3TUYHBIX
XMMUYECKHUX PEATEHTOB HA IIPOBOAUMOCTD
MmozenupyeMmon Tpemunsl I'PIT 32 cueT BO3AEeUCTBUA
HA CTEHKU Tpemunbl 'PIT.

TakuM 0Opa30oM, IPUMEHEHHE IVIACTUH 13
PEANBHOTI'O KEPHA JJI1 MOAETUPOBAHNA TPEMUHEI
I'PIT B 1a60PATOPHBIX YCIOBUAX IIO3BOJISIET
YUYECTb MAKCUMAJIbHOE KOJIMYECTBO (PAKTOPOB,
BJIMAIOIINX HA IIPOBOAUMOCTD TPEINHBI B PEAJIbHBIX
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CKBAKMHHBIX YCJIOBUAX, KOTOPBIE MOI'YT BHOCHUTD
3HAYUTEIbHBIN BKJIA/] B [IOJIY4AE€MBIN PE3YJIBTAT.

IIpeacTaBIeHHBIN KOMIJIEKC JIAOOPATOPHBIX
UCCJIEJOBAHUN IIPUMEHAECTCA KO BCEM JKHUJIKOCTAM
pas3pbIBa IEPE IPOBEAEHHUEM OIBITHO-
NPOMBIIIEHHBIX PA0OT HA CKBAKMHE. B cirydae
OTPHULIATEJIbHBIX PE3YILTATOB OTIIPABJIAETCA HA
JOPabOTKY Pa3pabOTUYHUKY.

B 3akmo4eHne MOXKHO CKA34aTh, YTO IMUPOKOI'O
TIPUMCHCHU A 6CCHOJII/IMCprIC KUIKOCTHU
paspuiBa B ITepMCKOM KpAe HE MOJIYIUIIN B CBA3U C
HECOOTBETCTBUEM 345IBJIEHHBIM XaPAKTEPUCTUKAM U
CIIOKHOCTBIO peanusanuu I'PIT Ha CKBaKUHE.

Taxk, B 2015 rogy 1o pe3y/asTraTam BbIIIOJTHEHUSI
MIPOrPaMMBbI OIIBITHO-IIPOMBIIIJIEHHBIX PA0OT 32
6 MECSIIIEB IIPUHSITO PEIICHHUE O IIPEKPAIICHUN
nposeaenua nponmnanTHoro I'PIT c npumenenmeMm
JKHJIKOCTEN pa3peiBa HA OcHOBE [TAB Frac Clean
xomnanuu OOO «T'parikan Best CepBuc» BBUY
HapyLIEHUs TEXHOJIOrnU (nosydeHue CTOIIoB
MU3-34 HEKAYE€CTBEHHON XUMHHU OFHOMN U3 ITAPTUI
pEareHToB).

B 2015-2016 rogax 6eCromMepHasi CHCTEMA
Ha ocHose ITAB komnanuu AO «JTTOJIMDKC»
6bLJ1a 320PAKOBAHA HA 3TAIE (DUIBTPALTMOHHBIX
UCCJIEJOBAHUN HA AYEHKAX IIPOBOJUMOCTH —
HU3KUH (TIO CPABHEHHIO C 3a51BJICHHBIM)
KO3((PULIMEHT BOCCTAHOBJICHU S IPOBOJIUMOCTH/
IIPOHULIAEMOCTU.

Ha Hayaso 2016 rojja paGoTsl IO TPUMEHEHHIO

TEXHOJIOTMU Ha OCHOBE JJU3€JIbHOI'O TOILIINBA
«XHUMeKO-T> ObI/IN 3aBEPIIEHBI B IOJTHOM OOBEME.

TTo PE3yIbTaTaM BBIITIOJIHCHHOI'O dHAJIN3d U3MCHCHU A
OOGBOJHEHHOCTH NPOLYKIIUHM CKBAKHH ITPU




peanuzanuu OIIP, B CpaBHEHUHU CO CTAHJAPTHOM
TexHoJoruen I'PI1 B CKBa)KMHAX-aHAJIOTAX, SIBHOTO
addexra or npuMmeHenust KI'PIT 1o TeXHOIOTUU
«XHMeKO-T> He BhISIBJICHO. PEKOMEHIOBAHO
3asepmuTb OITP.

B 2016 roay 6ecrionumepHast cucrema Ha VB
ocHose KoMItaHuu AO JIOJIMDKC» He nipoia
3TAI CBOOOAHOrO O6'beMa. B 1a60OPaTOPHBIX
YCIOBUSAX OBLJIO YCTAHOBJIEHO, YTO COCTAB SIBJISIETCS
UPE3BBIYANTHO YYBCTBUTEIBHBIM K HAJTHYHIO
BOZbI, CJIEAOB BOABI U 1AKE I1APOB BOJBL B BO31yX€
paboyYen 30HbBL, HA IOCY/E, IPHOOPAX, B KOTOPBIX
MIPOUCXOAUT NIPUT'OTOBIECHUE. TAKXKE HATUYUE BOJbI
B HE(PTHU (MHOM MATEPHAJIE IS IPUTOTOBJICHUS
resis) ABIAETCSA BECbMA KPUTUYHBIM. JJaHHOE
3aMEYaHUE PEAIIONAracT HAJIMYNE UAEAIBHO
YHUCTBIX U CYXUX EMKOCTEN B cocTase (ioTa I'PIT,
crnennu(UYIeCKHE TTOTOIHBIE YCIOBUS (OTCYTCTBUE
JOXK/s, CHET'd, BJIAYKHOCTH BO34yX4), 4 TAKXKE
HEOOXOAUMOCTb KOHTPOJISI OOBOJHEHHOCTH HEPTH,
HUCIIONB3YEMOU KaK OCHOBBIL. [10710KUTENBHBIN
PE3YABTAT TECTUPOBAHUSA B TAOOPATOPHBIX YCIOBUAX
HE MOXKET I'aPaHTHUPOBATH MOJIYYEHHUE AHAJIOTUYHBIX
PEOJIOTMYECKUX XAPAKTEPUCTUK JKUAKOCTH PA3PbIBA
Ha MECTOPOXKACHU.

B nacrosuiee BpeMs 110 pe3yabTaTram
MPOBEAEHHBIX KOMITJIEKCHBIX JIAOOPATOPHBIX
UCCJIEJOBAHUN *KUJIKOCTDb PAa3PbIBA HA OCHOBE
KapOOKHUCMETHIILEILTIONO3BL, IIPEJIOKEHHAA
rkomnanue 3AO MUIITY Xnmeko-CepBuc»,
peKoMeH10BaHA 11 TposegeHust I'PIT Ha 06 beKTaX
OITP nipn yC/10BMY BBICOKMX CKOPOCTEN 3AKAYKHU
Y HEBBICOKHUX KOHIIEHTPALIMNA PACKJIMHUBAIONIETO
MATEPUAIIA, BO U30EKAHUE €TO OCENAHUSL.
[Tanupyemas AaTa IPUMEHEHUA HA CKBAKWUHE —

II kBapTas 2019 roxa.
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5. MP-CM-03-O/1®N-058-2013. MeTop namepeHum
NPOHULLAEMOCTU 1 MPOBOANMOCTU PackNHUBAIOLLMX
HanonHuTenen (MPonnaHToB) Ha peanbHOM KepHe B
MOAENVPYeMbIX NNacToBbIX YCIOBUAX.

TeXHOJIOT'HH B OIIBIT IIPOBEAECHHUA PAOOT

1o I'PII Ha OT€4E€CTBEHHOM O0OPYJOBAHHH
/I.B. @eoomos, T.b. baxuues, /I.H. /Josauerio,
00O «Kpeszon-HegpmeCepauc»

Kommanusg OO0 «Kpeson-HC» npuHuMana
Y4aCTHE B UCTIBITAHUAX (IIOTA 111 TpoBeacHMs [PIT
npousBoacTBa PO Ha mecTopoxaeHuax OO0 «PH-
ITypredTeras». [1o HToram UCIBITAHUI IPUOOPETEHO

U BBEZICHO B cOCTAB (prrota I'PIT Ne 1 crienryroniee

060pYy/IOBAHHE:

e Hacoc YH-2250 - 2 en,;

* CTAHLIMA KOHTPOJIA U yrpasnenus CKY-10 — 1 ez

* YCTAaHOBKA cMecuTenbHaa YC-10 — 1 en.

B nepuon ¢ 2015 no 2017 rog ¢ 1pUMEHEHHUEM
JJAHHOT'O OTEYECTBEHHOI'O OOOPYAOBAHHUS ITIPOBEAECHO
6onee 100 onepanuii BOII3, kucaoTHbIX I'PIT, a30THBIX
I'PIT na MecTOpoxaeHUAX [TAO J'a3npoM HEPTH»,
OOO d'asnpom go6b19a», AO «3apybeRHEPTD>, B
PaMKaX KOTOPBIX UCITBITAHBI peareHThl KR-5Q),
KR-3G, KR-10MC npownssoactea OO0 «Kpezor-
HedreCepBuc» u 0TpaboTaHbI TEXHOJIOIMH UX
NPUMEHEHUS. B HAyYHO-UCCIEAOBATENBCKOM
JIaOOPATOPHHU NTPOBEJEH KOMIUIEKC UCCIIEJOBAHUI
O U3YYEHUIO PEOJIOTUYECKHUX XAPAKTEPUCTUK
3arymeHHbIX JKUAKOCTEHN Pa3pblBa C UCIIOIb30BAHUEM
BHUCKO3uMeTpa Fann mogenu 50, ITO3BOIAIONIETO
MNPOBOJUTD UCTIBITAHUA ITPH BEICOKOU TEMIIEPATYPE
U BBICOKOM JIABJIEHWH, MOZIETUPYIOIIUX IJIACTOBBIE
YCIIOBHSL.

Ha nepuog 2018—-2020 rosoB 3aKOHTPAKTOBAHO
oosee 500 onepanuit OIS, KI'PIT, I'PIT Ha OCHOBE
¢noros I'PIT OO0 «Kpezon-HedpreCepsuc» Ne 1-3 ¢
MNPUMEHEHUEM OTPA6OTAHHBIX PAHEE TEXHOIOTUI:

* Ha OCHOBE O€ECIIONIMMEPHBIX resieit pu I'PIT B
TEPPUT€HHBIX KosuieKTOopax 1 KI'PIT B Kap6OHATHBIX
KOJIJIEKTOPAX;

* H4 OCHOBE OECIIOIMMEPHBIX OTKJIOHUTENEN ITPU
BOI13 B KapOOHATHBIX KOJUIEKTOPAX;

¢ 230THBIX I'PIT B KapOOHATHBIX KOJUIEKTOPAX;

e KT'PIT ¢ nponImaHTOM B KAPOOHATHBIX KOJIJIEKTOPAX.
Ha OCHOBAHMUH OIBITA AKCILTYATAIIUH

HUMEIOIIETOCA OTEYECTBEHHOI'O O60PYAOBAHM,

€ro (PyHKIIMOHAIBHBIX U TEXHOJIOTUYECKUX

BO3MOKHOCTEHN B PAMKAX IPHMEHEHUA

CTAH/AAPTHBIX M IEPCIIEKTUBHBIX TEXHOJIOT U

I'PIT (MHOTOCTAAUIHBIX, OECIIOIMMEPHBIX,

IIEHOKHCJIOTHBIX) IIPUHSATO PELUICHUE O

CTPOUTEILCTBE HOBOI JIMHEHNKH OTEYECTBEHHOI'O

060pYIOBAHUA C PACHTUPEHHBIMHA

TEXHOJIOI'MYECKUMH BO3MOXHOCTSIMU C LIETIBIO

KOMILIEKTOBAHUA Ps1oTa Ne 4 OO0 «Kpesos-

HedreCepBuc», 2 TAKXKE JIJIA BBIIIOTHEHUS 31KA30B

CTOPOHHETO 34KA34YHKA.

DHUIHNKO-XMMHUYECKHE ACTIEKTHI TEXHOJIOTHH
yBexndeHusa HehTeoTIaqaH IIACTOB

MA. Cunun, JILA. Mazaoosa, A.A. backaxosa,
PI'Y negpmu u 2aza (HHY) umeru M. Iyorxuna

Pa3paborka HEPTAHOIO MECTOPOKIEHMS HA
PEXUME HUCTOLIEHUS COIIPOBOXAACTCS CHUKEHUEM
IJIACTOBOTO JABJICHUS, ICONTOB CKBA>KUH U B
PE3yabTaTe HU3KUM KO3(PPUITUEHTOM U3BJICUCHUSI.

[ nopaepKaHus IIACTOBOI'O JABJICHHU S B
IUIACT 3aKAYMBAIOT BOAY, HO B CBSI3U C TEM, UTO
BSI3KOCTb HE(PTH BO MHOTI'UX CJIY4YASIX 3HAUYUTEIBHO
OOJIBIIE BA3KOCTH BOABL, IIPOUCXOAUT IIPOPHIB
BO/IbI B HATIPABJICHUH BEKTOPA OTO6OPA XKUJIKOCTH,
COIIPOBOMK/AAIOIINHCS HU3KUM KO3(PPULTIEHTOM
U3BJICYCHUS HEPTH.
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OCHOBHA4 JIOJ1 BO/IbL, BBITECHAIONIAsI HE(PTH,
JBUKCTCA 11O BBICOKOITPOBOAWMBIM ITPOIIJIACTKAM U
TPEMIUHAM, HE OKA3bIBAsI CYIIECTBEHHOI'O BIIMAHUSA
HAa BEIPAOOTKY MEHEE IPOHUIIAEMBIX KOJJIEKTOPOB.
MeToa TOJIMMEPHOT'O 3aBO/IHEHU S TO3BOJISIET
SHAYUTCJIBbHO MIOBBIIIATH BA3KOCTH BOAbI, CHHXATDH
€€ NOJIBU>KHOCTD U 34 CYET TOTO MOBHIIIATH
OXBAT IJIACTOB. TEXHOIOT U 3AKJIIOYAECTCS B
CO3/JAHUHU B IUIACTE 6OIBIICOOBEMHON OTOPOUYKU
HOJUMEPHOTO PACTBOPA KOHIICHTPAIIUEH
0,05-0,3% B pazmepe okoso 10—-30% o1 mopoBOro
06'bEMA U TOCTIEAYIOIEI IPOIABKE €€ BOJO /IS

JION3BJICUYCHUS HEPTU.

Kak NOKa3bIBAE€T IPAKTHUKA, HE BCE IPOEKTHI IO
MOJIUMEPHOMY 3aBOJHEHUIO OBIBAIOT YCIIEITHBIMU.
[TprU4YHUHAMU 3TOTO ABIAIOTCA MEXAHUYECKAS,
TEPMUYECKAS, XUMHUUIECKA, MUKPOOUOJIOTUYECKAS
JECTPYKIIUU U 4ICOPOI U TTIOTUMEPOB.

TexXHONIOrus NOJIMMEPHOT'O 3ABOJHEHUSA
HE CIIOCOOCTBYET JJOU3BJICYCHUIO HE(PTH,
VAEPKUBAEMON KAITWJIJIAPHBIMH CUJIAMUA. 1714
pemenns JaHHOU TPOBIEMBI COBMECTHO C
MHOJIMMEPHBIM COCTABOM 3aKa4yuBaIOT ITAB.
DpdpexTuBHOCTD NpUMeHEHUA [TAB onpeensaeTcs
CHUKEHUEM MEXKPAZHOTO HATAKEHUS BOJbI HA
IrpaHuIle C HEPTHIO U YMEHBIIEHHUEM KPA€BBIX YITIOB
cMaunBaHUA. 3akadka [TAB-monnMmepHOro cocrasa
MO3BOJIAET YBETUYNUTD OXBAT IIJIACTA MO IUIOMIAU U
MO TOJIIIUHE U TEM CAMBIM BBIPDOBHATD €TI0 IPO(PHUIIb
MNPUEMHCTOCTHU, JOOTMBITh OCTATOYHYIO HE(DTD B
MPOMBITBIX IIPOIUIACTKAX, CHU3UTh OOBOJJHEHHOCTD
NPOAYKIIUM JOOBIBAIOIINX CKBAXKUH. HeocTaTKOM
JIAHHOU TEXHOJIOTUU SIBJIAETCA BBICOKAS 4COPOI U,
BBICOKAas CTOMMOCTbD ITAB-IIOJIMMEPHOTO pacTBOpA
B CBSI3U C OOJIBIIMMHU OO'bEMAMHU 324KAYNBAEMONI
OTOPOYKHU U KOHIIEHTPALIUN PACTBOPA.

TexXHONIOrua COBMECTHOM 34KA4YKHU ITOJIMMEPHOT'O
pacTBoOpa € 100aBKOM ITAB-aMysibraTopa 2-1o poja,
IPUBOAAIASI K OOPA3OBAHUIO OOPATHBIX AMYJIBCUH,
OyJIEeT CIIOCOOCTBOBATH CHUKEHUIO 47JICOPOIIUU
34Ka4YMBAEMOTI'O PACTBOPA U JJOBBITECHEHUIO
OCTATOYHOM HE(PTH, A TAKKE O3BOJIUT
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3KOHOMHTD Ha O6'bEME 3AKAYHUBAEMOM OTOPOYKH
Y KOHILIEHTPAIWH [TIOJIMMEPA B PACTBOPE.

Pa3paboTKa TEXHOJIOTHYECKHUX
skujaxkocTe I'PII Ha OCHOBE CoKHIKEHHOT'O
HEOPIaHHUYECKOTI'O r'a3a Ijis ra30BbIX
MECTOPOKICHUH

BA. I[otzanxos, JI.A. Mazaoosa, M.A. Cunum,
PI'ynegpmu u eaza (HHUY) umernu HM.Iyoxuna

B 6OIBIIMHCTBE CJIYy4Y4€B IIPU NTPOBEICHUH
I'PIT HA ra30BBIX CKBAKUHAX C UCTIOJIb30OBAHHUEM
JKUJIKOCTEN HA BOJHOM OCHOBE OKOJIO 509 JIJHUHBI
TpemuHsbl I'PIT 0CTaeTCss HEBOBIEYCHHOU B pA0OTYy
M3-34 3AIPA3HEHU S TPEIIHUHBI OCTATKAMH )KUJKOCTH
I'PIT, TBEPABIM ITOJTUMEPOM, HAOYXAHUA INIMHUCTBIX
MHUHEPAJIOB U HECOBMECTUMOCTH I1JIACTOBBIX
¢ron10B. Kpome Toro, Cpoxk OCBOEHUSI CKBAXKUHBI
3HAYUTEJIBHO YIJIMHACTCH, U, KAK [IOKA3bIBACT
MHPOBAs MPAKTHUKA, CJIEABI 5KUJIKOCTH PA3PbIBA
MOI'YT IIPUCYTCTBOBATH B JJOOBIBAEMOM I1JIACTOBOM
¢uron/ie B TECUEHNUE HECKOJIBKUX JIET. YITIEBOLOPOAHBIE
SKHUJIKOCTH PA3PbIBA TAKKE MOI'YT OBITh HE JIMILICHBI
OIIPEEICHHBIX HEJOCTATKOB, K KOTOPBIM, B
IIEPBYIO OYEPEIb, OTHOCUTCS IIOBBIIICHHAS
CTOUMOCTD, IIOBBIIIEHHA S ITIOXKAPOOIIACHOCTD IIPU
UCIIOJIb30BAHUH, 4 TAKXKE MOXKHO OTHECTH HETIOJIHYIO
OYUCTKY TPELIMHBI OT OCTATKOB XKUAKOCTH I'PI1.

B mHacrosee Bpems NEPCIEKTUBHBIM
HAIIPABJICHUEM IIPEACTABIACTCA IPUMEHEHHE
HOBBIX TEXHOJIOTUH HHTEHCU(PUKALITNU TOOBIYU
YIVIEBOAOPOIOB U IIOBBIIIEHU S YITIEBOLOPOAOOTAAYN
METOAOM I'IPABINYECKOI'O PA3PhIBA I1J1ACTA C
IIPUMEHEHHUEM POCCUHUCKUX TEXHOJIOIMYECKUX
skuakocTer I'PIT Ha OCHOBE CKHMKEHHOI'O
HEOPraHUYECKOI'O I'a3a M OOOPYAOBAHUS JIJISI UX
IIPUMEHEHM . B OCOOEHHOCTH JaHHAS TEXHOJIOT U
MOJKET IPUOOPECTU PACHPOCTPAHEHUE B INIOTHBIX
KOJUIEKTOPAX I'd30BbIX MECTOPOXKICHUN C
PAa3/IMYHBIMU TEMIIEPATYPAMU IIPOJYKTUBHBIX
ILJIACTOB.

HoBu3Ha pa3pabOTKU 3aKII0YAETCA B OTCYTCTBUU
POCCUMCKUX aHAJIOTOB JAHHOI Pa3padOTKH.

B xoz1€ paboT IAHUPYETCSL:

* CO3[aTh KOMILJIEKC YHUKAJIBHBIX POCCUNCKUX
YCTAHOBOK JIJISl PA3PA60TKU U TECTUPOBAHUS
ONBITHBIX OOPA31I0B KUAKOoCTEeN I'PTT HAa OCHOBE
HEOPIaHUYECKOI'O I'a3d;

* ABTOMATU3HUPOBATD IIPOLIECC TOAO0PA
MECTOPOXKAEHUN- U CKBAKUH-KAHJUJATOB IIO[
HOBYIO TEXHOJIOI'HIO;

* YCOBEPIIEHCTBOBATD CYIIECTBYIOIINE
POCCUIICKHE ITIPOrPAMMHBIE IPOAYKTDI
JULA TUAPOIAMHAMUYECKHUX UCCIIEJOBAHUI
CKBAXKUH, [ OLIEHKU 3(P(PEKTUBHOCTU
IIPOBEAECHHOI'O I'NAPOPA3PhIBA C JKUAKOCTBIO HA
OCHOBE CKMKEHHOI'O I'd34, YYHUThIBAS HU3KHE
MIPOHHUIIAEMOCTH U OCOOEHHOCTH HEJIMHENHBIX
34KOHOB (DHJIBTPALIHH.
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JTansl pa3BUTHA

HedrecepsucHoe npeanpusatue OO0 «BETEPAH»
OBLIO 0OPa30BaHO B 1997 roxy.

B Hauane csoero nytu OOO «BETEPAH» 3aHMMAJIOCh
OK43aHUEM TPAHCIIOPTHBIX YCIYT IIPU BBIIIOJIHEHUU
pa6oTt o OI13 1 IIyIeHNH CKBAKHH, YCIYT IO
XPAHEHUIO U TPAHCIIOPTHUPOBKE TEXHOJIOTUYECKUX
SKUJIKOCTE.

B 2009 rogy KOMIIaHWsA BCTYITHJIA HA HOBBINA 3TAIl
pasBUTHA. PYKOBOACTBOM KOMIAHUM OBLIIO IPUHSATO
penieHne 06 OPraHUu3auU TEXHOJIOTNYECKON
CJIY>KOBI IO INIYIIEHUIO CKBAKHH. B TOM k€ rogy
ObLIA OPrAHU30BAHA TEXHOJIOTMUECKAS CIy»K062 10
06pabOTKE NPU3AOOHUHOU 30HBI IJIACTA CKBAXKUH, JIJIST
YEro NPUBJIEKAJIMCH BEAYIITHUE CIIEIIUAIUCTBI PETUOHA,
ObLIA CO3[JAaHA XMMHKO-aHAIUTHYECKAA TA60PATOPHS,
ABTOMATUYECKUH Y3€JI IPUTOTOBJIEHUS KUCTOTHBIX
COCTABOB.

IIpoaHaIU3UPOBAB IOTPEOHOCTD PHIHKA
HEPTECEPBUCHBIX YCIIYT, B3B BO BHUMAHHE BA)KHOCTh
umnoprodamemnienusd, B 2013 rogy komnanusa OO0
«BETEPAH» npuo6pena 1 3aIyCTUIA B pAa0OTy HEPBBIA
YKOMILIEKTOBAHHBIN (p1oT 'HKT.

CeropHs Ha BOOPYKEHUU NIPEAIPUATHA
HUMEIOTCS TPU ITOTHOCTBIO OO0PYIOBAHHBIX U
YKOMIUIEKTOBAHHBIX (pstoTa 'HKT (rpy6a 'HKT —

38 MM, 44 MM 1 50 MM), HE YCTYITAIOIINIE TIO CBOUM
TEXHUYECKUM XAPAKTEPUCTUKAM, 4 B YEM-TO JTAKE
MPEBOCXOJAIINE BELYIIUE MUPOBBIE KOMITAHHUU.

Teorpadus neaTeIbHOCTH

Ha ceropHAIMHWI ICHb reorpadus AesiTeIbHOCTH
KOMITAdHHH OYCHDb O6IJ_II/IpHaH M OXBATBIBACT TAKHC
peruoHsl, Kak: Peciybinka bamkoprocTas, CaMapckas
0651acTh, CapaToBCcKas 061acTh, XMAO-IOrpa, AHAO,
Pecnry6iinka Tatapcran u OpeHbyprckas O0macTb.

OCHOBHBIMHU 3aKA34MKAMHU YCJIYT KOMITAHUN
OOO «BETEPAH> aBnstorcst: ITAO «HK «PocHedTh»,
ITAO d'azmpom He(dpTh>, OAO HK «PyccHe(dTb>
u [TAO «TatHEdTDH>.

Yciayru
OCHOBHBIE BA/IBI YCIIYT, OKA3bIBAEMbIC KOMITAHUEH
OOO «BETEPAH»:
THKT:
* [Iposenenyne paboT B MHOTOCTBOJIBHBIX
CKBAXUHAX C UCMIOIBb30BAHUEM MHCTPYMEHTA /11
IIEPECOPHUCHTALIVH;
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* Ounctka mudra HKT 1 3KCIuTyaTalMOHHON
KOJIOHHBI OT ACITO U ruIpaToOB C TIOMOIIBIO
TEIJIOBBIX OOPA0OTOK, PACTBOPUTEJIEN U
I'UIPOMOHUTOPHBIX HACAOK;

Pa36ypuBaHUE «CTOI-KOJICI» U IECYAHBIX IIPOOOK

C IPUMEHEHUEM 3200MHOTIO IBUT'ATENS U TOPLIEBBIX

dpes;

OTtpezanue HKT ¢ noMONbIo TUIPABINYECKOTO

TPybOpe3a C MPUMEHEHUEM T PABINYECKOTO IKOPA,

BOCCTAHOBJIEHHE LIUPKYJIALIUU I'HIPABINYECKAM

JBIPOKOJIOM;

ITpOMBIBKA CKBAKMH OT IpOoInanTa noce I'PIT

(C IPpHMEHEHUEM A30TA);

OCBO€EHHUE CKBAKUH 430TOM;

®pezeposanue nopTos nnocuae MI'PIT 06011

CJIOKHOCTH, OTKPBITUE-3aKPBITUE MYy(pT MCI'PIT;

ITY 8 HHC u I'C ¢ aBTOHOMHBIM IPUOOPOM

U € Ipu6OPOM Ha reO(PHU3UIECKOM KabeIe

(3a11aCOBAHHBIM);

e Pabora Ha ckBakmuHax ¢ AHITI r ABIT/I;

* I'maponeckoCcTpyrHasa nepgoparus.

I'nynieHyre CKBa>KHH:

* [7IymeHue CKBaXKMH TEXHOJIOTIMYECKOM KUIKOCTBIO
(CaCl,, KCl, NaCl, Ca(NO,),), UOP — nHepTHO-
3MYJIbCUOHHBIIN pacTBOpP, BK/BCB — 610Kkupyomas
KOMITO3UITUSL, HEDTSAHOM I'EJIb;

e MHTEJUIEKTYAIBHOE U IIAJAIIEE ITTyIIEHNE CKBAXKIH;

e Imymenue ckBaxuH ¢ ABITI v AHIT;

¢ [IpUTOTOBJIEHUE U OTIYCK TEXHOJIOTHMYECKUX
JKHUJIKOCTEM JIJIS TTTyMIEHN S CKBAXKUH HA
co6cTBeHHBIX PCY.

OI13:

* OTI3 Ha KapOOHATHBIX U TEPPUTCHHBIX KOJUIEKTOPAX;

* BoicokoTexHonorununoe OIl3 ¢ npuMeHeHueM
3areJIEHHBIX, CAMOOTKJIOHAIONUX,
TEPMONEHOKHCIOTHBIX U IEHOKHUCIOTHBIX
KHUCJIOTHBIX COCTABOB, YHUBEPCAJIbHBIX U
YIJIEBOJOPOAHBIX PACTBOPUTENEL;

* bonpmeo6beMHOE OI13 HAa COGCTBEHHOM
060PYIOBAHNY,

¢ [IpUrOTOBJIEHHE KUCJIOTHBIX PACTBOPOB.
Kommnanust OO0 «BETEPAH» He cobupaeTcs

OCTAHABJIUBATbCA HA JOCTUTHYTOM U

NPOJOIKAET PEATUZOBBIBATL CBOM LENU. 32 CUET

KOJIOCCAJIBHOT'O OIIBITA, OCHAIIEHHOCTH M KJIACCHBIX

BBICOKOITPO(ECCUOHAIBHBIX CIENTUATACTOB KOMIIAHUSA

OOO «BETEPAH» roTOBa K HOBBIM TPYAHOCTSIM U

BBI30BAM B HE(DTAHON U T'A30BOU IIPOMBIIIJIEHHOCTH.
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BbictaBka «HEDTb U TA3»/
MIOGE-2018: nnatdopma ans

Pa3BUTUA MEXOAYHAPOAHOIO
COTPYAHUHECTBA N YKPEMNNEHNA MIOGE

HedTerasoBow otpaciv Poccun INACEISOIY

C 18 no 21 mioHa 2018 roga B Mockse
cocrodanack 15-4 MexayHapoaHas
BblCTaBka HeTerazoBoro 00opyaoBaHMs

n texHonorun «HE®Tb 1 TA3»/MIOGE,
OPraHM3aTopOM KOTOPOW TPALNLMOHHO
BbICTyNuNa Mpynna komnaxum ITE, nuaep no
OpraHm13aLmm BbICTaBOYHbIX MEPOMPUATIN
B Poccnm.
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B 3Tom rogly obuias nnouwafb BbICTaBKU
coctasmna 20 000 kB. M, B HeU NpUHANMA
y4acTme 564 koMnaHum 13 36 CTpaH
Mupa. 3a 4 oHsA paboTbl C 3KCNO3MLMeN
O3HakomMunuce 17 575cneumanmncTos 13
64 pernoHoB Poccun n 55 ctpaH mupa.
[ons noteHuManbHbIx Oarepos cpeau
noceTUTeNen BbICTaBKM COCTaBWNA
63%. Mopsaka 50% oT obulero Yncna
NoCeTUTENen — 3TO HOBbIE KOHTAKTbI, YTO
MO3BOJINIIO SKCMOHEHTaM CYLLeCTBEHHO
0OHOBUTbL CBOIO Oa3y NoTeHUMaNbHbIX
KNMEHTOB.

B nepemMonunu TOpKECTBEHHOI'O
OTKpBITUA BEICTaBKHU MIOGE u Poccuriickoro
HeTEra30BOro KOHIPeCca NPUHSLIIN
ydacTtue: wieH Komurera CoBera
Oenepannu GepepaabHOTO COOPAHUS
Poccurickoit @enepanmu 1o arpapHo-
NPOJOBOJIBCTBEHHOM ITIOTUTUKE U
OPUPOAONONB30BAHUIO ['eHHa 1M OPAEHOB,
genyrar 'ocygapcrBeHHOM Jymbl @C PO,
npegcenarens Komurera I'ocygapcTrBeHHOM
Oymbl @C PO 1o snepreruxe I1asen
3aBaJIbHBIN, AUPEKTOP JenapraMeHTa
JIOOBIYH U TPAHCHIOPTHUPOBKHU HEDTHU
U raza MUHUCTEPCTBA S3HEPTETUKN
P® Anexkcanap I'lmaikoB, 3aMECTUTEID
JUpeKTopa JenapraMeHTa CTAHKOCTPOEHU
1 UTHBECTULIMOHHOT'O MAITUHOCTPOEHHUS
MUHUCTEPCTBA MPOMBIIUIEHHOCTH U

Toprosyuu PO Esrenunit Mypartos, ipeacesaresib KJIMMATy JlernapTaMeHTa SKOHOMHKHU IIOCOJIbCTBA
Komuccuu PoccuiicKoro coxsa NpOMbBIIIIEHHUKOB DdepneparuBHON Pecriybnuku I'epmanus r-xa

U IPEAITPUHUMATENIEN 110 XUMUYECKON DniieH (pOH 3UTLEBUL, 3AMECTUTEb IIPEACEATES
IPOMBIIIJIEHHOCTH, IIPE3NUAEHT POCCHUIICKOIO KOMHCCUU POCCHUIICKOIO COI03a IPOMBIIIJIEHHUKOB 1
COI03d XMMUKOB BUKTOP MBAHOB, JUPEKTOP 11O HpeAIpUHUMATENICH 1O BBICTABOYHOM AEATE/IbHOCTU
HOAAEPIKKE SKCIIOPTA SHEPTETUYECKOTO U TAXKEIIOIO Biiagumup baHHUKOB.

MAaIIMHOCTPOEHUA POCCHUIICKOI'O 3KCIIOPTHOI'O BeicTymas c IpuBETCTBEHHBIM CJIOBOM,

HeHTpa Baagumup besoycos, COBETHHK 11O npezacegaresb Komurera l'ocymapcrseHHOM JyMbl
SHEPrETUKE, OXPAHE OKPYKAIOMIEN CPEBI 1 110 3HepreTuke ITasen 3aBaibHBIN OTMETHI,

94 Ne 3 (065) Cenrsabps,/September 2018



YTO KOJIMYECTBO KOMITAHUY, MPUHUMAIOINX
Y44CTHE B BBICTABKE, — 4 X 60s1e€ 500 — rOBOPUT
O €€ 3HAYUMOCTHU U MEXYHAPOJAHOM IIPU3HAHHUMN.
«Taxye BBICTABKY OYEHB BAXKHBI U JJIs1 PA3BUTUA
OTPACIH, U JJI HAIIEN CTPAHBI B LIEJIOM, OHU

JAI0T BO3MOXXHOCTB AKTYaJIM3UPOBATH U TTOKA34Th
JIOCTHXKEHUS B PA3BUTHH HE(PTETra30/J0OBIBAIONICH
UHAYCTPUH U HEPTErA30BOI'O CEPBUCA B HAIIIEH
cTpaHe. O4eHb BAXKHO, YTO TEXHUKA U TEXHOJIOTUU
33494CTYIO CO3/IaI0TCA /I OTPACIH B IPOLIECCE
MEXIYHAPOAHOTO COTPYAHUYECTBA», — OTMETUII
I1. 3aBaJIbHBIM.

SINOPEC

¢ EQUIPMENT

B BricTaBrke MIOGE nipuHsaiu ygacTue BeayILume
POCCUHICKHE U 3apYOEIKHBIE TPOU3BOIUTEIHN
HEPTEra3oBOro O60PYIOBAHUS U TEXHOJIOTHI:
«'aznpom», «TaTHEe(Th>, «BpiMnesn», Draeger,
«1HTepa», Mitsubishi Electric, «<HptoTek CepBuces»,
OIK (O6’beATHEHHAS IBUTATEICCTPOUTEIbHAS
kopnopanus), OMK (O6beuHEHHAS
METATyPrudecKkas KoMmnanus), lakep Tyns»,
«POIT Xonguur», Schneider Electric, TOM-TIO

(HabepexHOYETHUHCKHUH TPYOHBIN 32BON), «DOpT
Juanor», «DnemMmep» U MHOTHE IpyTrHe. Takoke Ha
BBICTABKE OBUIM MU POKO MPEJCTABJIEHBI KJIIOYEBBIE
kutanckue komnanuu: CNPC, SINOPEC, Honghua,
Huawei 1 KO/JIEKTUBHBIE SKCIIO3UITUY ITPOBUHITUNA
CuHbL3AH U ChIYYyaHb.

CIIOHCOPAaMH BBICTABKH CTAJIM KOMIIAHUHU
Schneider Electric u Taznnpom CtpoitTOK Canasat».
O@UITHAIBHBIM TAPTHEPOM ITO HH(POPMAITMOHHO-
KOMMYHMKAIIMOHHBIM TEXHOJIOTUAM
BBICTYIIM/IA KOMNaHuA Huawei. I'enepabHbIA
MH(pOPMAITMOHHLII TapTHEP — MUA «Poccus
Ceronus»|«PHA HoBOCTI.

Briepsrble yyacTue psaa pOCCUNCKUX

06ecredeHO (PUHAHCOBOM NOAJEPIKKON
POCCUICKOTO 9KCTIOPTHOTO LIEHTPA,

80% o611el CTOMMOCTH YIACTHSL.
KonekTuBHBINM CTEH/T HAa BBICTABKE
npeacTaBuia TIOMEHCKas 061aCTh. «B
TEYEHUE BCEX JJHEU PA6OTHI BBICTABKHU
CTEH/, TTIOCEMAJIN IPEACTABUTEHN
KPYITHBIX POCCUCKHX HE(PTAHBIX U
HePTECEPBUCHDBIX KOMITAHUM, 4 TAKKE
PYKOBOJUTEIN MEXKTYHAPOIHBIX
KOMITAHUI, KOTOPBIX MHTEPECOBAIN
3KCIIOPTHBIE IOCTABKU O60PYIOBAHUA
Y TEXHOJIOTUI U3 TIOMEHU», —
~ ormeruma aupekrop Llenrpa
4 BHEITHEIKOHOMMNYECKOI JIEATETBHOCTH
ToproBo-nIpOMBIIIIEHHONM I1AJ1AThI
TromeHckoI1 ob6mactu Onbra Bonnepr.
Ioanepsxka 6n3Heca TIOMEHCKOM
06J1aCTH OCYIIECTBIIACTCA B PAMKAX
IIPOEKTA «DKCIIOPTHBIN MaPaAdOH»,
KOTOPBIH peanusyioT Coros «Toproso-
IIPOMBIIIEHHAS TaJ1aTa TIOMEHCKOH

I'J1aBHOM 33/1a4Y€H IIPOEKTA ABJISICTCS
yBEJINYEHNE 06'bEMA HECBIPHEBOTO
3KCIIOPTA PETHOHA U POCT YHCIIA
3IKCIIOPTEPOB.

B xo71€ BBICTAaBKU CTEH]| TIOMEHCKOT'O
PEruoHa ITIOCETUIL U IIPE3UJEHT
HarnponasibHOM aCCOLUaIuu

KOTOPBIH TAKXKE IIPOBEJI IEPETOBOPHI C
PYKOBOIUTEIAMU KOMIIAHUH U 6051€€
MOAPOGHO Y3HAJI O BEIITYCKAEMOM
NPOAYKLIMU.

AJITANICKUI KPay IPE/ICTABUII
Ha BBICTABKE KOJUIEKTHUBHYIO 3KCIIO3ULIHIO
NPENNPHUATAN PETMOHA IIPU NOAJEPKKE
MMUHHUCTEPCTBA 3KOHOMHYECKOTI'O PA3BUTUA
AJITaNICKOI'O Kpasd, B pAMKAX KOTOPOM /IS HY K]
He(TETa30BOI OTPACIH OBUIO IPEACTABIEHO 60IEE
30 IpeIOKEHNH OT NPEANPUATUA PETUOHA.

[ToceTUTEIN O3HAKOMHUINCH C IMIPOKUM CIIEKTPOM

HOBHMHOK HE(PTETA30BOr'O OOOPYAOBAHUS, KOTOPBIE

OBIM IPOAEMOHCTPHUPOBAHBI HA CTEHJAX KOMIIAHUNA. ©
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KOMITAHHI B BBICTABKE Y KOHI'PECCE GBIJIO

KOTOPBII BO3MECTHJI y4ACTHUKAM OT 50 1O

o6nacTy» 1 LIeHTP HOAAEPIKKY SKCIOPTA.

He(TEra3oBoro ceppruca Buxkrop Xamnkos,

=
'
=
I
S
e
/M
<
<
s
am
53
aF
=
z
5
'




<
'
=
o
=
e
a0
<
s
s
am
53
aF
63|
s
o
'

RPGC
Moscow

14-i Poceuiickui
PTEFA30BbLIN KOHIPECE
18-19 wiona 2018

el | Mad T P

OIHOBPEMEHHO C BBICTABKOMN TPAJULIIOHHO
cocrosiicst Poccu¥ickuii He)TerasoBbIi
koHIpecc/RPGC — Belyui B CTpaHe
MEXIYHAPOAHBIN (POPYM HE(PTIHHKOB.
MeponpusaTHsa KOHI'PECCA OB PA3/IE/ICHBI
no TemaTtuke Ha [lens Hedptu u Jlens 'a3a u
HAa JIBA [1aPAJIJICJIBHBIX [IOTOKA. B aTOM rony B
pPaboTe KOHIPpeCca NPUHSIU yyacTue 6osee 100
IOKIaA4uKOB U 1000 feseratos — NpeaCcTaBUTENIEN
OTEYECTBEHHON 1 MEXYHAPOAHON HE(PTErA30BOH
MPOMBIIUIEHHOCTH, OTPACIEBBIX MUHUCTEPCTB U
NPO(ECCHOHANBHBIX ACCOTUALINN. [eHEPAIBbHBIM
MH(POPMATUOHHBIM NapTHEPOM JIHs ['a3a Ha
KOHI'PECCE BHOBDb BBICTYIINJI )KYpPHAJI «['a30Bas
MPOMBIIITIEHHOCTD».

B pab6oTe Poccuiickoro HeTera3oBoro KOHrpecca/
RPGC-2018 npuHsaIy y4acTHe BEAYIIUe POCCUMCKUE
U MHUPOBbBIE SKCIIEPTHI OTPACIIN: IIPEACENATEND
Komurera I'ocygapcrsennon Jymbl @C PO o
sHepreTuke ITasen 3aBanbHBIN, ITTABHBINA SKOHOMUCT
BP o Poccum u CHI, Bunie-npesunent BP Poccus
Bnangumup JpebeHOB, 3aBEAYIOUINI OTIEIOM
UCCJIEAOBAHUI SHEPTIE€TUYECKOI'O KOMIIEKCA MUPA
u Poccnn MTHOU PAH Bauecnas Kynarus, 1UpekTop
MOCKOBCKOT0O He(pTera3oBoro 1eHTpa Ernst & Young
Henuc bopucos, nupexrop OOO JTEKOH» 1 uieH
Hay4HOr'o copeTa npu CoseTe 6e30n1acHOCTH PO
Muxani I'puropnes, 3aBeAyIOLUNA OTAECIEHUEM
HTO mopckux npoekro KHTII 0CBOEHHSI MOPCKUX
Hedrerasoseix pecypcoB OO0 daznpom BHUHTA3»
Mapat MaHCypOB, 3aMECTUTENb I'€HEPATIBHOI'O
JUPEKTOPA IO MPABOBLIM, KOPIIOPATHBHBIM U
UMYIIECTBEHHBIM BOIIpocaM OO0 «'a31pom HePTh
menb@» Pycram POMaHEHKOB U JPYTUE 9KCIIEPTHI
OTpPAaC/IN.

B pamkax BbicTaBku MIOGE Takske npouiia
HACBIIIEHHAA TEXHUYECKAA IPOTPAMMA — BEAYIINE
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KOMIAHHUHM UHAYCTPHUH, 4 TAKIKE POCCUNCKUE U
MEXKAYHAPOIHBIE OTPACIEBBIE ACCOIIMAIIUH ITPOBEJIN
MEPONPUATHA IO 10 TEMATUYECKUM OIOKAM.

B aroMm rogy B paMkax TEXHUYECKOU IIPOr'PAMMBI
BBICTABKU U POCCUIICKOIO HEPTETA30BOIO
koHrpecca/RPGC-2018 poriio 55 MEpOIPUATHIL —
KOH(EPEHIIUM, TIPOU3BOICTBEHHO-TEXHUYECKUX
COBEIIAHUN, MACTEP-KJIACCOB, TEXHUYECKUX CEKITUH,
OPIraHMU30BAHHBIX IIPU MOAJEPKKE BEAYIIUX
POCCUHICKUX U MEKYHAPOIHBIX OTPACIEBBIX
OpraHM3aIuy, B TOM yucie: Munnpomropr Poccuy,
Pocreosnorus, BHUNTIA3, HUM TpaHCcHEDTS,
¢Ppony «CKOJIKOBO», EBpOnericKkas acCoyariys
reoy4yeHnlx 1 mHKeHepoB/EAGE, EBpo-A3naTckoe
reodusnueckoe oomecTso/EATO, Acconuanus
OYPOBBIX OAPANYUKOB, POH/T pA3BUTUA TPYOHOI
IIPOMBIIIEHHOCTH, MEXyHAPOAHAS ACCOLIUALINS
aBromMaruzanun/ISA; DKCriepTHBIN COBET IO
MEXAHU3UPOBAHHOMU 00ObIYE HEPTH, POCCuicKas
accouyanys IPOU3BOAUTENICH HACOCOB/PAITH,
MexyHapOoAHAasl ACCOLUALINSA CIIELIUAIUCTOB
10 KOJITIOOMHTY Y BHYTPHUCKBAKMHHBIM
padoTram, HaygdHO-IIPOMBINJIEHHAS ACCOLIAALTNSA
ApMATypPOCTPOUTEJIEH, JIEKTPOHHAS TOPI'OBas
momaaxka TOK-Topr u Apyrux iuaepoB OTPACIIH.

BricraBka <HE®TD M I'A3»/MIOGE u Poccuiickuit
HedTerasoBbli KOHrpecc/RPGC TpagMiiuOHHO
IIPOLLIU IIPU NOAACPAKKE MUHUCTEPCTBA SHEPIETUKHU
Poccurickon ®epepanuy, Cosera Pepepanyu OC
PO, Tocynapcrsennon JJymur @C PO, MUHUCTEPCTBA
IIPOMBIIIEHHOCTU U TOPI'OBJIN POCCUICKON
Oegepanuy, MUHUCTEPCTBA IIPUPOJHBIX PECYPCOB
u 3KoJioruu Poccunickou degepanuu, POCCUICKOro
CO1034 IIPOMBIIIJIEHHUKOB U IIPEAIIPUHUMATEIICH,
Co1032 HE(PTEra30IPOMBIIIIIEHHUKOB Poccuy,
Poccuiickoro coro3a XMMUKOB, MEX1YHAPOAHOI'O
obmectsa apromaruzanuu (ISA). ©



HEPTE
T-PAHC
cerPBUC

PA3FPAEOTKA W NPOWM3BOAOCTBOD
XHMWYECKKWX PEATERTOB

000 «HedreTpaHCcCcepBMC» ABNSAETCS
POCCUMNCKMM Pa3paboTHMKOM U NPOM3BOANTENEM
XVIMUYEeCKMX peareHToB A5 MHTeHCU UKaLMN
L00bI4M HeDTW. NS peann3aumm B
NPOMbILNEHHOM MacluTabe NpoBOAMMbIX
MUIOTHBIX MPOEKTOB MO KUCJIOTHO-MPOMMaHTHOMY
'Pr1, roe paboyas XXmMaKoCTb pa3pbiBa NnacTa
FOTOBMTCS Ha OCHOBE COMAHOW KMCNOTHI,

000 «HedreTpaHccepBUC» Npegnaraet
PaCCMOTPETb aJibTePHATUBY MMMOPTHOMY
3arenvBaTenio KMCIOTbl B BUAE TEXHOOMMN
KMCNOTHO-3MYJIbCMOHHOW CUCTEMBI Ha OCHOBE
sMynbratopa «RQ-737» (HerTpanbHas 3MynbCUs
00OpaTHOro TMMNa C perynmpyemMon BI3KOCTbIO).

MpoLecc NpUroToBneHNs paboyen
KWAKOCTU Ha OCHOBE 3MYJIbCMOHHOW CUCTEMBI
NPOUCXOAMUT aHANOrMYHbIM 0OPa3oM, Kak 1 B
cnyyae knaccudeckoro Pr1. B notok nogaetca
3aryctutens (cTabunusatop amynbcum). Habop
PaCcYeTHOW BA3KOCTU XMOKOCTU MPOUCXOANT
3a Bpems cMelleHus smynbcmm (o1 30 cll3) n
3arycturens.

Amynbcus-nponnaHT 16/20, 500 kr/m?

Pa3pyaetcs SMynbcus MPUTOKOM He@DTY v fesaMynbraTropom «AS-DAx.

BAa3koCTs, CII3

BaskocTs, cIl3 BaskocTts, cIl3

30 6

7 10

45 6

5 5

590"

8 11

JlaHHas cnctemMa MoXeT ObITb MCMOMb30BaHa
Kak Ha KapOOHATHbIX, TaK M Ha TePPUTrEHHbIX
KONekTopax. IMYNbCUMOHHAA CUCTEMA Ha
ocHoBe «RQ-737» nMeeT HanpsaXXeHWe casura
MeHbLLE, YeM Y KJTACCUYECKOro refs, 3a cHeT
3TOrO 3aryLLeHHbI COCTaB He OyaeT MMeTb
npobremM C NPOKa4KoM.

Pabou4as XnaKocTb ANs pa3pbiBa nnacTta
Ha OCHOBE KMCJIOTHO-3MYTbCUOHHOM
cuctembl «RQ-737», npeanaraemas
000 «HedTeTpaHcCcepBUCY», MMeeT
cnefylowme npenmyLLecTsa:

— obnagaeT BbICOKOW BA3KOCTbIO,
0o 1400 cl13. Ha4yanbHasa 1 koHeYHas
BA3KOCTb MOXET PErynmpoBaThCs B
LUMPOKOM [1aMa3oHe;
MOXET MCMONb30BaTLCA NMPW TEMMepaTypax
ot 10 °C go 100 °C;
He OKa3blBaeT HeraTVBHOrO BO3AENCTBUS

Ha KOMneKTopckme CBOMCTBA MNacTa;
3MYNbCUOHHAN CUCTEMA NOMHOCTbIO
COBMeECTMMa C MNACTOBbIMY ionaamMuy;
006nafaeT HU3KOW KOPPO3NOHHOM
aKTVBHOCTbIO, B Npefdenax 0,002 r./cyT,;
pacnagaertca nof AenCTBMEM NPUTOKA
HedTW.

Bblpa>kaeM CBOIO 3aMHTEPeCOBAHHOCTb B
COTPYAHWYeCTBe C HedTerazofobbIBalOWUMN
N CePBUCHBIMI KOMMAHWUAMK B 06nacTu
peanMsaunm NPoeKToB Mo MHTEHCUGUKALMN
L00bI4N HedhTu.

Cneumanmctbl OO0 «HedTeTpaHccepBmnC»
rOTOBbI MPOBECTW NMOAPOOHYIO Mpe3eHTaLMIo
OAHHOW TEXHONOMNK 1 ONepaTUBHO
ANPUCTYNNTb K COBMECTHbLIM NporpamMmam
NabopaToOPHbIX 1 OMbITHO-MPOMbICIOBbIX
NCMbITaHMI B NtobOoM pervoHe Poccum
CcTpaHax CHT.
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Scclaty o Prirolen Engineers

POCCNCKAA HEDTEFTA3OBASA
TEXHUYECKAA KOHOEPEHU WA SPE

KpynHenwee HedTerasosoe meponpuatue SPE B pernoHe

15-17 okTA6pA 2018  veikwsectm

3apeructpupymntecb go 1 oktabpsa 2018

Cnepwre 3a obHoBneHKWeM MHGOpMaLIMK Ha caliTe www.spe.org/go/18rptc-rus

30NOTBIE CNOHCOPLI CNOHCOP MOBWIBLHOIO CNoHCOP
NPUNCHEHWA
bp "
fR3NPDM | Crpemumcs CANbIM
HALLIBURTON ﬂ __.roxar CJI:I:IEII: K Bonblemy! MNETPONEYM

Mo Bcem Bonpocam obpallainTecs K Ham no anekTpoHHoi noute RussianReg@spe.org,
Ten.: +7(495) 268-04-54.




) Casplan Oil&Gas

Srpaijan

Caspian Oil&Gas

26-5 MexxgyHapopaHas
BbicTaBka
HedTb 1 a3 Kacnus

29 masa - 1 nwoHa 2019
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CepbMmada MexayHapopgHas

KoH(pepeHUUa «bypoBas
N npomMbicnoBas xumus —2018»

HedrecepBUCHBIN PBIHOK PD yik€ HECKOIBKO JIET
HAXOJUTCA B IOYTH U30JIUPOBAHHOM COCTOSIHUY,

Y HAJIC>K/IbI HA BO3BPAIIEHUE EBPONECHCKUX U
AMEPHUKAHCKUX MAPTHEPOB MOKA HeT. Hamma
PEATBHOCTDb — 3TO COOCTBEHHBIE PA3PAOOTKU UJIH KE
NPENJIOKEHU KUTAUCKUX KOMIIAHUH. [Tocnennue
Y2KE CMOIVIN 3aHATD ONPEJCIEHHYIO
HUITY: HEUJICATIBHOE KAYECTBO
MIPOAYKTOB U YCJIYT KOMIIEHCUPYETCS
WX IPUBJIEKATETBHON IIEHOM.

Cepbmas MexayHapoaHas
KoH(pepeH1 s «bypoBasa u
IIPOMBICIOBAA XHMHA — 2018»,
opranusosanHast CREON Energy,
COCTOANACH B MOCKBE. MEPpONIPUATHE
npouuio npu nogaepxke CREON
Capital, CTpaTErn4eCKUM NapTHEPOM
BBICTYITHJIO AT€HTCTBO «KOMMYHHKAITUH»,
Tr€HEPAJIbHBIM NH(POPMALTMOHHBIM ITAPTHEPOM —
KypHaI «<HedTh 1 KanmuTamn.

«OCHOBHOM TEHJIEHITUEN HE(PTECEPBUCHOTO
PBIHKA POCccrm cengac ABAAETCA €TI0 YKPYITHEHUE, —
pacckaszai renepanbHbii fupekTop CREON Energy
Canpgoxap TypryHos. — OteuectBeHHbIE BUHKHU
CTPEMATCA BKJIIOYATH B CBOIO CTPYKTYPY B OyPOBHIE,
U CEPBUCHBIE KOMITAHUU. [I€pPBBIE PE3YIBTATHI YIKE
HaJIMIIO: COOCTBEHHBIE NOAPaszaeieHue «<Pocued T
U «CypryrHedTeraza» KOHTPOIUPYIOT YETBEPTD
pOccurcKoro Hedrecepsuca. Kakast posab OTBOAUTCS
HE3aBUCUMBIM UI'DOKAM, U OYAYT JIM OHU HYKHBI
BOOOIIE — IPEJIATAI0 OOCYIUTD>.

OTKPBLI KOH(PEPEHIINIO OO30PHBIN JOKJIA],
Deloitte & Touche, KOTOPBIN PEACTABUI BEYIIAHA
3KCIIEPT UCCIENOBATEIBCKOIO HEHTPA IMHUTPHE
Kacarkus. [To ntoram 2017 roga npoxoaKa B
IKCIUIyaATALUOHHOM OyPEHUU JOCTHUIIA 29 MJIH M,
3TO Ha 12% NPEBBIIACT IPOIIIOIOJHUN
MOKAa3aTeNb. DKCIIEPT OTMETHUIL, YTO B ITOCIEJHUAE
TOJbI IPOXO/IKA B AKCILJIYATAIMOHHOM OYPEHUH B
Poccnu cTaBMIIBHO PACTET, YETO HEJIb35 CKA34Th
0 go6b14e. ITpopoKaoT pa3dypuUBATHCS 3PEbBIE
MECTOPOXAEHHS, B TO BDEMSA KAK BJIOKEHUSA B
Pa3BeAKY HOBBIX OCTAI0TCA HA HEBBICOKOM YPOBHE.

Poct 06'beMOB 6ypeEHUSI, C OHONH CTOPOHBI,
06€ECTIEUNBAET YPOBEHD 34KA30B /1A
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OCHOBHOM TeHaeHUUEeN
HedTeCcepBUCHOIO PbIHKA
Poccum cenyac aBnseTca ero
yKpynHeHue. OTevecTBEHHbIE
BNHKu® cTtpemATca Bkno4vaTb
B CBOIO CTPYKTYpY 1 OypoBbIe,
N CEPBUCHbIE KOMMAaHMM.

Opeanusamop — CREON Energy

HE(PTECEPBUCOB, C IPYTOH CTOPOHBI — YXYAIICHHUE
YCJIOBUH JOOBIYH BJIEYET 34 COOOM POCT 3aTPAT HA
TEXHOJIOTMYECKOE OCHAIIEHUE O6YPOBBIX KOMITAHUH,
4TO HA (POHE CTAOMIILHO HU3KOMU PEHTAOEIBHOCTHU
OM3HECA MOXKET OBITh CEPbE3HBIM BBI3OBOM.

I''u KacaTkyH NOAYEPKHYII, UTO TEHACHITUA
YKPYHIHEHMS
He(dTECEPBUCHOI'O
pbIHKA B PO cymecTByeT
U B OIM>KaHIINE TOBI
COXPAHUTCSL: YUCJIO
KOMITAHUU C HEOOIBIIHUMHU
06'beMaMU 3aKA30B
NPOAOJIKAET COKPAITATHCSL.
Yro KacaeTcs 06'beMa PhIHKA,
TO B GJIMDKAUIINE TPU-TIATH
JIET OH IIPOTHO3UPYETCS HA

ypoBHe $25 Mip,.

Deloitte pa3paboTana TpU BO3MOXKHBIX CIIEHAPU S
Pa3BUTHA PBIHKA B CPEJHECPOYHON MEPCIIEKTUBE.
HeraTuBHBII NPEIyCMaTPUBAET CIAHLIEBBIN OyM IO
Mepe PA3BUTHUA TEXHOJIOI'U, U, KAK CJIEACTBUE, —
CHIDKEHUE [IEHBI HA HEPTD, 4 TAKKE JAIBHEUITYIO

ﬁ CREOMN MpoxagKka B SKEANYATALROHHOM Bypetoam (aH )
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KOHCOIHUJALINIO HEPTECEPBUCHOI'O PHIHKA B PO.
IIpu HEUTPAIBHOM CLIEHAPUU BO3MOXHA YaCTUYHAS
Pa3MOpPO3Ka IPOEKTOB HA POCCUIICKOM HIeIb(pe

34 CYET PA3BUTUA TEXHOJIOI'UH, KOHCOIUJALINA

HE IIPOUCXOAUT. ONTUMUCTUYHBIN XK€ CLICHAPUNI
IPEAIIOJIATAET OTMEHY CAHKIINI, POCT LIEHBI HA
HE(Th U BO3BPAIICHUE HHOCTPAHHBIX UT'POKOB HA
POCCHUICKUI HE(PTECEPBUCHBIN PBIHOK.



B Hedrero6b1BaIONIECH TIPOMBIITIIIEHHOCTH PO
IPU IPOU3BOCTBE Oy POBBIX PACTBOPOB HIUPOKO
MIPUMEHSETCS TAKOHM MaTEPUAL, KAK OEHTOHUT. DTO
TOHKOJIMCIIEPCHAS INIMHA, OCHOBHOE CBOHCTBO
KOTOPOI — BBICOKAS THAPOPUIBHOCTE. Kak
pacckasaina pykosogurenb otaena Ul HMudpomaiin»
Hpunnra Koaxockosa, 1o uroram 2017 roga B
Poccuu noTpebieHue 6EHTOHUTA JIJIS1 ITUX 1IECH
cocTasuio 120 ThIC. T (17% OT 061IETO O6'BEMA).
Crpoc Ha 6EHTOHUT HATIPAMYIO 3aBUCUT OT
06'BEMOB IKCIUTYATAIIMOHHOTO U PA3BEJOYHOTO
OypeHusa. OCHOBHBIE NIOTPEOUTEHN — ITO KPYITHBIE
HeTAHBIE KOMOAHUU («CypryTHe(TEras», «JIyKOou»,
«'aznpoM He(PTh» U Ap.). KpynHEMEN ke OTPACIBIO
noTpebsIcHUsI OCHTOHUTOB SIBJISICTCS KEJIC30PYAHAS
MHPOMBIIIJIEHHOCTD.

B nes1om 6a1aHCOBBIE 3aMMaChl 6EHTOHUTA B Poccun
OLIEHUBAIOTCS B 160 MJTH T. 3aperucTpupoBato 20
MECTOPOXJIEHUH, N3 HUX / B HACTOAIIEE BPEMA
paspabareiBactcs. OTHAKO
IO MUPOBBIM CTAHAAPTAM
poccurickre 6EHTOHUTOBBIE

Deloitte paspaboTtana Tpu

Napa@UHOBLIX OTIOKEHNH 11 HePTHU Viscoplex
(COPI). OHu pabOTAIOT IO TEM XK€ IIPUHIUIIAM U
MEXAHH3MAM, YTO U IENPECCOPBI B CMA30YHBIX
MaTepUAIaAX, OAHAKO 3PPEKTUBHOCTD

151.% CREOM  3xkcnopT w HMNOPT GEHTOHMTCBOR NPOAYKIHH HE Poccim
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BAPbUPYETCA B 3aBUCUMOCTHU OT TUIIA HCCpTI/I n
UCTOYHUKA. DKCIIEPT PACCKA3a/IA, YTO HEOOXOANM
UHJUBU/YAJIbHBIN

nop6op COPI, Torma

OHU OYIyT paboTaTh C

IJIMHBI ABJISAIOTCSA HU3KO-
WUJIA CPEJTHEKAYECTBEHHBIM
CBIPbEM. B 3TOM CBA3H
3KCnopT n3 Poccnn Becbma
HE3HAYUTEJIEH, UMITOPT XK€
— IOBOJIBHO BEJIMK (BBO3ATCA
BBICOKOKA4ECTBEHHBIE
1I€JIOYHbIE OEHTOHUTHI).

3aBeNyIOMMNHI
JIA60PATOPHEN KPEIJICHU S
CckBaXUH «TatTHUIIVHEPTH>
Pycrem Katees otmeTni,
4TO €CJIU PAHBIIE B
«TarHe(TH» HAGIIOAAIICS
POCT OYPOBBIX PACTBOPOB
H4 OCHOBE 6EHTOHUTA
U [NIMHOTIOPOIIKOB, TO
CENYac HAMETUIIACH HOBAA
TEHJEHIINA — IPUMEHEHUE
OE3IJIMHUCTBIX OYPOBBIX
PaCcTBOPOB C 10OABJICHHUEM
COOTBETCTBYIONUX
pEeareHToB.

He Tak 1aBHO B
YHCJIO YYACTHUKOB
HedTECEPBUCHOMN OTPACIN
Bouia «[a3npomMHedTh —

BO3MOXHbIX CLleHapusi Ppa3BUTUS
pblHKa B CpegHEeCPOYHOM
nepcrnekTnee. HeraTMBHbIN
npeaycMaTpuBaEeT ClIaHLEBbIN
OyMm no mepe pa3BuTUS
TEXHOJOMNM, W, KaK CNeacTeume, —
CHUXEHME LieHbl Ha HedTb,

a Tak>Xe fanbHeNLyo
KOHconmMaaumio HepTecepBMCHOrO
pblHKa B PO. Npn HemTpanbHOM
CLEeHapUM BO3MOXHAa YacTUYHas
pa3mMopo3Ka NPOEKTOB Ha
POCCMNCKOM Lenbde 3a

cYeT pa3BUTUSA TEXHONOTUN,
KOHCONMAaLma He MPONCXOOUT.
ONTUMMUCTUYHBIN Xe CueHapumn
npegnonaraet OTMeHy
CaHKLMIN, POCT LEeHbl Ha HE(Tb
1N BO3BpALLEHME NHOCTPAHHbIX
NIPOKOB Ha POCCUNCKN
HedTecepPBUCHbIN PbIHOK.

MAKCHMaJbHOM OTAYEH.
J17151 BBIOOpA ONITUMAJIBHOT'O
BapUAHTA UCIIOIB3YETCS
Cpa3y HECKOIBKO

TEXHUK: TEMIIEPATypa
IIOMYTHEHU S, TEMIIEPATYPA
TIOTEPU TEKYUECTH,
JauddepennaabHasn
CKaHHUPYION[ASl KAJIOPUMETPU S,
PEOMETP, METOJ, «XOIOHOI'O
M1aJIbI1d» U JJAOOPATOPHBIE
YCTAHOBKHU.

O pazpaborkax HIIIT
«bypuHTEX» pacckazai
NHXEHEP-TEXHOJIOT
JIaBOPATOPUU KPETJICHU S
CKBaXHH Tumyp JIaTHIIIOB.
OpHAa U3 HUX — NOJIMMEPHBIA
MaTEpUaJ I/ TUKBUL AU
nornomeHui BIT-SBC. DTo
JBYXKOMIIOHEHTHBIA COCTAB,
KOTOPBIU IIPU CMELICHUU
33aTBEPAECBACT U IPEBPALIACTCS
B IIPOYHBIN, yCTONYUBBIHA K
ArpECCUBHBIM BO3JEHCTBUAM
(KUCIOTBHL, COJIU U T.J1.)
marepuall. Ero npeumyiiecrsa

CMAa304YHbIE MATEPUAIBD. Kak
COOOIINJI €€ NPEACTABUTEIb, KOMIIAHUS IIPEIATACT
PBIHKY HOBBIH IIPOJYKT — CHHTETUYECKYIO OCHOBY
JU1s1 OYPOBBIX PACTBOPOB.

Menemxep 1o TEXHUYECKOM MOAAEPKKE
Evonik Resourse Efficiency FOausa AjlekCaHHHA
npeacTaBuaa THHOPMAIIUIO 060 THTUOUTOPAX

— IPOCTOTA B IPUMEHEHUH,
KOPOTKOE BPEMS PEAKIIUH OTBEPXKIAEHUS,
XOpouIas aAre3us, MUPOKUI TEMIIEPATY PHBIN
JNANa30H IPUMEHUMOCTH, BBICOKASI IPOYHOCTD
OTBEPKJAECHHOI'O KOMITAYH/14 X BBICOKAS
MPOHUKAIONMASA CIIOCOOHOCTb.

ITo cnoBam poknaguuka, BIT-SBC yxe 6bL1 }
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OIpPO6OBAH Ha 16 CKBAXKMHAX U 32PEKOMEH/[OBAJI
Ce06s1 NCKJIIOUUTEIIBHO MOJIOKUTEBHO.

Taxoxe «BypHUHTEX» IPEJIATAET IOTPEOUTEIAM
KONbMaTUpPYIOMU Matepuan BIT-Plug, KOTOPBIH
MOPEACTABIISIET COO0M MOPOUIKOOOPAZHOE CYXOE
BEMIECTBO, COCTOSAIIEE U3 OPTAHO-MHUHEPAIBHBIX
KOMIIOHEHTOB U KOJIBMATAaHTOB. B )KUIKOM
COCTOSTHUHM PACTBOP HE OTBEPKAAETCS, U HET PUCKA
LIEMEHTAKA OO0PYAOBAHUA U OYPHUIIBHBIX TPYO.
[Tocne puapTpanu B IPOLECCE IUPKYIALINA
MOJTYyYEHHA KOPKA OCTAETCA INIOTHOMU, HE
pas3pymaeTcs.

TexHonorunyeckas >KUAKOCTb «BbapKOUTI»

— €llI€ OAVH MTONYJIAPHBIA y TOTPEOUTENEN
OPOAYKT, KOTOPBIA IPUMEHAETCA A1 YAAJICHUSA
(PHUIBTPALTUOHHON KOPKH C (PUIBTPOB PA3IUYHON

cMa3ouHkle 1o6aBku cepun CT-7, REALUB;
amysbrarop DDP; yriieBogopoHas ocHoBa ReaBase;
CMa304Hasd 106aBKa «JlybpOuI»; BCIEHUBATEIb /115
A3PUPOBAHHBIX OYPOBBIX PACTBOPOB SpecFoam.

Ha LIaHHbII‘//I MOMCHT OCHOBHBIMH HAIIPABJICHUAMU
UCCJIEJOBAHUHN ABIAIOTCA PEATEHTHI JJIA
TEXHOJIOTUUECKUX KUJKOCTEN HA OCHOBE
OBPATHBIX 3MYJIbCUH, TOTUCAXAPUJHBIE DEATEHTHI U
MOAN(DHUKATOPBI TPEHUS Oy POBBIX PACTBOPOB.

JoknaauK 0coO60 BbIJIEIHII PACTBOPHI HA
YIVIEBOJOPOAHOIM OCHOBE, KOTOPBIE OTIMYAIOTCS
MHEPTHOCTBIO K pa30ypHUBAEMON FTOPHOU IOPOJIE,
OTCYTCTBHEM BIUSHUSA HA KOJJIEKTOPCKUE
CBOMCTBA IIPOAYKTHUBHBIX ITJIACTOB, BBICOKMMHU
TPUOOTEXHUYECKUMU CBOHCTBAMHU, BBICOKOM
TEPMOCTAOUIBHOCTBIO, HU3KUMH [IOKA3aTEIAMHA

KOHCTPYKIIUH, dUABTPAIINY U TOHKON
HMCTIOML3YEMBbIX Poccma obnapaeT oOWwWmMpHbIMA ¢prTBTpaTTHOHHOI
1py Gyperun 3anacamu cBepxssizkon HedTn. OguH Kopro#. Kpome Toro, orn
TOPHU3OHTAJIbHBIX HEC BBISBIBAIOT KOPPO3UIO
P 3 BO3MOXHbIX METOAOB 13BNeYeHUs — B, cipymenra.

Poccust 061aaeT naporpaBuTaLMOHHbIN apeHax (SAGD). 3amecTiTens

OOHIMPHBIMU 3211ACAMU
CBEPXBA3KOHN HEPTH,
U €CJIA PAHBIIE €€ COOUPAIIH <TI0 BEPXAM>,
TO TENEPb HE(PTAHBIE KOMITAHUYU HAMEPEHBI
JOOBIBATE ITO MAKCUMYMY. OTMH U3 BO3MOXHBIX
METO/JIOB U3BJIEYEHUA — MAPOTPABUTAIMOHHBIN
apenax (SAGD). Kak pacckasas pyKOBOJAUTEIb
KCIIEPTHOM I'PYIIIBI IIO Oy POBBIM pacTBOpaM MAC
I'HB PyciiaH AMHHOB, B 3TOM CJIy4de HEOOXOAMO
T'OPU3OHTAJIBHO-HAIIpaBieHHOe 6ypenue (THDB).
B 1ies10M TaKOM METOZ, TPUOOPES NONYISIPHOCTD
B Poccuu TOJIBKO HELaBHO: B 2013 rogy ObLIO
noCcTpoeHo 12 ckBakuH, B 2014-M — yxe 52. ITuk
npuiescs Ha 2015 rof;, Korja OblJ10 CO34AHO
332 ckBakHHBL Ceyac AUHAMUKA 3AMETHO yIIaJ1a,
OJHAKO MeTOJ SAGD npOoIO/IKAET ITOIB30BATHCS
CIIPOCOM.
Pycian AMHHOB OTMETUJI, YTO TEXHOIOI'UA
I'OPHU30HTAJIBHOI'O OypEeHU S ObliIa BBIBEJCHA
Ha PBIHOK 6€3 MOAJEPKKU I'OCYAAPCTBA,
HUCKJIIOYUTEIBHO CUJIAMU UT'POKOB PBIHKA.
Acconyanys py 3TOM BBIIIOJIHAET POJIb HEKOETO
AKKYMYIHPYIOIIETO LIEHTPA, OTBEYAIOIIETO 34
Pa3paboTKy ONEPATUBHON JOKYMEHTALIUHU.
AKTHUBHA4 HAy4YHasd paboTa 1o pa3paboTke
OypOBBIX U HE(PTEIIPOMBICJIOBBIX PEATEHTOB
BeeTca B HallMOHaJIbHOM UCCIIENOBATEIBCKOM
TOMCKOM roCyjapCTBEHHOM YHUBEPCUTETE.
ITo cy10BaM CTApUIErO HAYYHOI'O COTPYAHUKA
Badgecaasa IHOBCKOTO, pa3paboTaHo 6oee
20 HOBBIX MAPOK OYPOBBIX PEAT'CHTOB,
M3 KOTOPBIX 6 B HACTOSIIIEE BPEMSI TPOU3BOTUTCS
B IPOMBINIJIEHHBIX MacCITa6ax. CpeAn HUX —
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3aBEAYIOMETrO Kadegphl
«Bypenne He(PTAHBIX U
I'a30BbIX CKBAXMH> CAMaPCKOI'O TOCYJAPCTBEHHOI'O
TEXHUYECKOro yHuBepcurera Oapra Heaaesa
pacckasaja O IPOBOANMOI Pa3padboTKe
MIPOMBIBOYHOM )KUJAKOCTH JIJIST OCJIOKHEHHBIX
ycsoBuil 6ypenus. I1o ee cioBam, HEO6XOAIMA
pELENTypPa IPOMBIBOYHOM KUJKOCTH 11 OYPEHUA
IVIMHUCTBIX IOPOJ, C MUHUMAJIBHBIM BO3JAEHCTBHEM
HA YCTOMYUBOCTD CTEHOK CKBAXXUH. [IpeyioKeHHbIE
CHCTEMBI IPOMBIBOYHBIX KHUJKOCTEN
MHHHUMHU3HUPYIOT PA3YIIPOYHAIONIEE AEHCTBHE 32
CYET CHUXKEHUA TUJIPATALUOHHOT'O BO3JEUCTBUA
Ha nnopoay. K mpenMyiecTsam JaHHBIX CUCTEM
OTHOCATCA MHIT'MOUPOBAHUE ITIMH U UHKATICYJIALINA
OypOBOTO IJIAMA.

JI}OOBIM HAy4YHBIM PA3PA0OTKAM HYKHA
(PHMHAHCOBAA NOAIIMTKA, U C 3TUM MOI'YyT IOMOYb
MHBECTUIIMOHHBIE (DOH/IBI, KOTOPBIE IIPOYHO
OOOCHOBAJIMCH HA POCCUHCKOM (PUHAHCOBOM
pbIHKE. Tak, pong npsaMbeix nHBeCTUIUN CREON
Energy Fund SICAV-SIF 6611 OTKpPHBIT B 2016 TO7TY,
COBOKYITHBIN O6'bEM BJIOKEHUI — OKOJIO 100 MJIH
€BPO, MUHUMAJIBHBIF O6'bEM — 5 MJIH €BPO. TaKy1o
UH(OPMALIHIO COOOINII IIPEACTABUTEDL (POH/IA
B Poccuu Hiba Enarua. @OoH MHBECTUPYET B
IIPOEKTHI HA HAYAJIbHOY CTA/INH, B PACTYIIINE U
c(OpPMHUPOBABIINECS KOMIIAHUN Poccuu u cTpaH
CHI, a TakKe B 9KOJIOIMYECKHUE TIPOEKTHI «3€JIEHOM»
3KOHOMUKHU U AJIBTEPHATUBHON 3HEPTETUKMU.
IMTaptHepamu CREON Capital asngiorca Caceis
Bank Luxembourg S.A,, Ernst & Young S.A.,, Arendt &
Medernach S.A. u rpynmna CREON. ©



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 pacnpocTpaHeHus XXypHana «Bpems konTiobuHra. Bpems PM»

Ha oTpacneBbiXx MmeponpuaTnax B 2018 roay

BK Ne 3/65, ceHTs16pb-20
AaTta lFopona, .
Meponpuatue npoeeaeHus cTpaHa OpraHusartop Canrt
MexayHapogHas Hay4HO-npaKTnyeckas s
KOHpepeHLUma «CTpoUTENbCTBO U PEMOHT 24-29.09.2018 Coumn ?(38.;.# OI'I)I)'I http.//o:zlgz;(c;::?:/ance.ru/
CKBaXuH—2018»
SPE Annual Technical Conference and Dallas, .
Exhibition 24-26.09.2018 Texas, USA SPE http://www.atce.org/welcome
TexHnyeckas koHdepeHuus «PM B Poccnm: 25-27.09.2018 KanuHuH- SPE http://rca.spe.org/ru/events/
OnMbIT U NEPCNEKTUBbI» e rpag hydraulic-fracturing/
26-a KazaxctaHckasa MexayHapopHas ANMaTh!
BblCTaBKa 1 KoHdepeHLms «HedTb 1 Ma3»/ 26-28.09.2018 Ka3aXCTa'H ITECA; ITE https://www.kioge.kz/ru/
KIOGE 2018
TexHnyeckas KoHbepeHumnsa «MccnegosaHms N http://rca.spe.org/ry/events/
rOpU3OHTanNbHbIX CKBaXWUH» 28-29.11.2018 s S W‘PFES%gPSy
http://www.spe.org/events/ru/2018/
Poccninckas HedTerazoBasi TexHM4eckas 15-17.10.2018 Mockga SPE conference/18rptc/spe-russian-
KoHdepeHuus SPE B petroleum-technology-conference-
moscow.html
http://www.capitalbe.co.uk/
Kypc TexHuuyeckoro oomeHa «CoBpeMeHHble programmes/managed-pressure-
CLACUGIAE B EL T2 SSETpOUE FRED SRl L 21-27.10.2018 SEATE(RL CapitalBE drilling-systems-multilateral-wells-
MHorocTBonbHble CKBaXMHbI. KONTIOOUHT Ha Kanapa coiled-tubing-underbalanced-
Aenpeccun» drilling.html?lang=ru
Xl exxerogHas koHdepeHUUs MockoBckue . .
«HedTerasobi cepeuc B Poccnm» 17.10.2018 MockBa HedTerasosble rP:jt/'E)pSé//\(/:l/vmV\g:\ogrlé
(HedTerascepsmc-2018) KOHepeHLumn ‘page= P
Me>xayHapogHas Hay4HO-nNpaKTnyeckas
KOHdepeHuus «MIHTennekTyanbHoe s
MeCTOpPOXAEHNE: NUHHOBALMOHHbIE 22-27.10.2018 Coumn O«ga.lf#g)l:l http.//ozlgs:;?:rfs:/ence.ru/
TEXHONOr MM OT CKBaXWHbI A0
MarmcTpasnbHom TpyObI»
http://www.capitalbe.co.uk/
CoBpeMeHHbIe cUCTeMbl BypeHus npu . . programmes/managed-pressure-
KOHTporse gasneHus. MHOrocTBosnbHble 21-27.10.2018 K;:;Zp:, Capl'iza:/IeBan;lness drilling-systems-multilateral-wells-
CKBaXkuHbI. KonTIOOWHI Ha genpeccin A coiled-tubing-underbalanced-
drilling.html?lang=ru
19-a MexayHapoaHas Hay4HO-MpakTnyeckas ICoTA, OOO
O E B U < ST Er e 8-9.11.2018 MockBa e Bl http://www.cttimes.org/conf/
TexHonoruw, NPr1, BHyTPUCKBaXXNHHbIE TIoOUHra», HMM
paboTbi» «LIPKT»
http://www.konferenc-neft.
MeTopbl yBennyeHus HedTeoTaaum. 000 ru/sentyabr-2018g-metody-
PaznuyHblie I'TM Ha HeTAHBIX 19-20.09.2018 MxxeBck «KOH®EPEHLI- uvelicheniya-nefteotdachi-
MeCTOPOXAEeHUAX HEDTb» razlichnye-gtm-na-neftyanykh-
mestorozhdeniyakh
XXIIl HayyHo-npakTmnyeckas KoHpepeHLms . . .
«HoBble TMIC TexHONoOruMm gnsd HedTerasosbix | 20-22.11.2018 Yda S (EKABF%')"T»' https.//wwn\:\g?(;)v;ciel;zuzlness.com/
KOMMaHNN» priyatly
Pocreonorus
npu noaaepx-
5-a MexgyHapoaHas KoHbepeHUUs n Ke nyHactim
AyHapon peHi 25.10.2018 MockBa MuHucTepcTBa http://geologorazvedka2018.ru
BbicTaBKa «[eonoropa3ssegka—2018»
NPUPOAHbIX
pecypcos n
skonornn P®
MexpernoHasnbHas crneumann3npoBaHHas _ _ http://ses.net.ru/index.php/
BblCTaBKa «HM>XXHEBAPTOBCK. 14-15.11.2018 e I calendar/398-nizhnevartovsk-neft-
TOBCK ©akcnocepBuc»
HedTb. [a3-2018» P gaz-2018
CneuwannsnpoBaHHas BbicTaBka «HedTb KpacHo- 3A0BK .
) 21-23.11.2018 «KpacHosipckasi | http://www.krasfair.ru/events/geo/
fas. Xumusa» ApCK SpMapKa»

Ne 3 (065) Centsiopn/September 2018 105




Coiled tubin

119017 r. MockBa, lNbixxeBcknn nep.,
4.5, ctp. 1, opunc 224
Ten.: +7 499 788 914, ten./dakc: +7 499 788 91 19.

Joporue yntarenu!

Mopnmcky Ha Hay4HO-MPaKTUYECKUI XypHan
«Bpemsi konTioOMHra»

Bbl MOXeTe 0(hOpPMUTbL B JIOOOM oTaeneHmm
«Pocneyatn» B nepmof NpoBefeHUs NOAMUCHbIX
KamMnaHun.

MHOEKC B NOANMMNCHOM KATAJIOTE
«POCIIEHATU» —84119.

KomnaHum moryT oopMnTb rogoByro MOAMUCKY
HernocpeacTBEHHO B peAakLUmMn XypHana

(He meHee yem Ha 3 ak3emnnsapa). Moanucka

B pefakuMm BO3MOXHa ¢ ntoboro mMecsua roga.

MuHUManbHas CTOMMOCTb rofIOBOI NOANMMUCKU
(3 3x3. x4 BbIN.): 13 200 pyo.
(skntoyas HAOC 10%) + cToMMoCTb AOCTaBKM.

[na odbopmneHms nognmncku Yepes pegakumo
OTNpaBnsANTe 3aNpocC No agpecy:
cttimes@cttimes.org

For English-speaking readers we recommend
to subscribe for PDF-version of the Journal.

Please send your subscription request to:
cttimes@cttimes.org

Year subscription price for PDF-version: 80%.

TToverHsiit pegaktop - POH Knapk (rc@cttimes.org);

rnaBHbI pefaktop — FanuHa bynbika (halina.bulyka@cttimes.org);
AMPEKTOP II0 CTPATErNYeCKOMY PasBUTHIO TPOeKTa «Bpemst KonTio6uHra» —
ApTteM MNp16OB (artem.gribov@cttimes.org);

Hay4HbII pefakTop — AHTOH (Pef0PeHKO, kaHf. H13.-MaT. HayK;
IlepeBoguuxu - Cepren MacneHuuuH, XpuctuHa bynbiko,
Mpuropun ®omunyes, CBeTnaHa JIbiIceHKO;

OTBETCTBEHHbII cekperaph — HaTanba Muxeesa;

mapkeruHr 1 pexnama — MapuHa Kynukosckas (advert@cttimes.org);
AM3allH 1 KOMIIbIOTepHas BepcTka — JllogmMuna NloH4yapoBa;
TIOATIMCKA M PAcchl/iKa — cttimes@cttimes.org.

JKypnan pacnpocTpansAeTcs 110 MOAINCKe CPeiyi CIIeINanicToB
He(Tera3oBbIX KOMIIAHWIT 1 IPOMMU/IbHBIX HAYYHBIX MHCTUTYTOB.
OcymecTBnAeTCA IIMPOKas IMePCOHATbHAA PACCHITKA PYKOBOAUTENAM
TIepBOTO 3BEHA.

MaTepMa}IbI, ABTOP KOTOPBIX HE YKa3aH, AB/IAITCA IPOJTYKTOM
KOJIJIEKTUBHOM pa60Tm COTPYAHUKOB pelaK M.

IIpu mepemnevaTke MaTepuaIoB CChUIKA Ha XXypPHAT «BpeMst KonTIoOMHTa»
oOs3arenpHa.

Pe)laKI.U/IH HE BCerpa pa3nenAaeT MHEHNE aBTOPOB crareit.

106 Ne 3 (065) Cenrtsiopn/September 2018

®parmenT kapTrHbl KoncranTina Comosa «OCEHb B ITapke Bepcasiss

Fragment of the painting by Konsta Somoyv "Autumn in the Park o

Honorary editor - Ron Clarke (rc@cttimes.org);

Editor-in-chief - Halina Bulyka (halina.bulyka@cttimes.org);

Director of Strategic Development "Coiled Tubing Times" -

Artem Gribov (artem.gribov@cttimes.org);

Scientific editor - Anton Fedorenko, Doctor of Phys.-Math.;

Translators - Sergey Maslenitsin, Christina Bulyko, Gregory
Fomichev, Svetlana Lysenko; Executive editor — Natallia Mikheyeva;
Marketing and advertising - Marina Kulikovskaya (advert@cttimes.org);
Design & computer making up - Ludmila Goncharova;

Subscription & distribution - cttimes@cttimes.org.

The Journal is distributed by subscription among specialists

of oil and gas companies and scientific institutions. In addition,
it is also delivered directly to key executives included into

our extensive mailing list.

The materials, the author of which is not specified, are the product of the
Editorial Board teamwork. When reprinting the materials the reference to the
Coiled Tubing Times is obligatory. The articles provided in this journal do not
necessarily represent the opinion of the Editorial Board.

The Journal offers a cooperation to advertisers and persons concerned.



RoaTiobuHrosoe, asoTHoe u
HacocHoe obopygoBaHue
Coiled Tubmg, Nitrogen and

O6opygosanue gas NP
Fracturing Equipment

idmash
NSV i

ion &
on Solutions

-
i



-~ Odwc 8 Mockse:

m +7 (495) 663-31-07
O 8 CypryTe:
+7 (3462) 556-322
Othme 8 Hosbpbeke:
+7 (3496) 423-100
www.packer-service.ru

CEPBMWC info@packer-service.ru

MMapaenuyeckMia paspele Nnacra
Hydraulic fracturing

Yenyru ¢ yetaHoekamu F’HKT
Coiled tubing services

OcBoeHUe CKBaXXKWH a30ToOM
Well gaslifting

3aKaH4YMBaHWe CKBaXXuH
Well completion

MakepHbIA cepBUC
Packer service

NosunbHbie paboTbi
Fishing operations

Cynepeanzunndr npu TKPC, ocBoeHuM,
PO w rHKT

Workover, CT & fracturing supervising

- nakepHoe obopyaosaHue

- obopyaosanwme gna MHKT

- obopyposanue gna MIPI

* ppezepHbIi MHCTPYMEHT

* yCTbeBOe W CKBaXKMHHoe obopypnosaHue

ﬁﬁ;- packer-tools.ru, contactf@dpacker-tools.ru
[r——




