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13-4 NOTPEBUTEJIbCKAA KOH®EPEHLINA C3A0 «®UAMALL»
13" FIDMASH'S CONSUMER CONFERENCE

BYPEHME CKBAXXWH C NPUMEHEHMEM M'HKT
COILED TUBING DRILLING OPERATIONS

TPACCEPbI HA KBAHTOBbIX TO4YKAX
QUANTUM DOTS TRACERS

XXNAKOCTb HA OCHOBE BA3KOYMPYITUX NMAB 414 I'PI
FLUID BASED ON VISCOELASTIC SURFACTANTS FOR HYDRAULIC FRACTURING

OBOPYJOBAHUE OT C3A0 «HOBMHKA» )
ANna NHHOBALIMOHHbBIX KOJITKOBUHIOBbIX TEXHOJIOIA




TEXHOJIOLUW
VIHHOBALIUU

IIPOLPECC

- rMapaBnNYecKkui paspbiB N1acToB.;

- KONTIO6MHIrOBble TEXHONOMUK;

- CTPOUTENBCTBO CKBaXKUH MaJioro AMaMeTpa, BoJ03abopHbIX CKBaXKUH;

- 3ape3Ka 60KoBbIX U 60KOBbIX FOPU30HTAJIbHbIX CTBOJIOB;

- TEKYLLMKN U KanuTabHbI PEMOHT CKBaXMWH;

- CTUMYNAUMA [O06bIBAIOLLMX U HAarHeTaTeIbHbIX CKBarKWH;

- Npon3BoACTBO XMMMYeckux peareHToB ana MHMM, KncnotHbix Komnosuumn gna ONM3,
ne3Mynbratopos, pacteoputesnient ACIMO, MHFM6UTOPOB KOPPO3UK U CONEOTIIOKEHUIA;

- YCNYrv CONpPOBOXKAEHUA PaboT No MMKBUAALUN BHYTPUCKBAXKMUHHBIX OC/TIOKHEHU;

- UHUHUPUHIOBbIE YCNYTU.

Naypear MNpemun MNpaButenscrea Pecnybnuku {f’;ﬁ
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TartapcTaH 3a KavectBo 2015 roga

. %Q Jlaypeart MNpemun lMpaButenbctBa Poccuiickon
@ ®epnepauum B obnactn Kavectea 2016 roaa

a
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18-1 Me)xxgayHapopgHasi Hay4HO-TIpaKTU4iecKkana KoHhepeHUMA
«KonTio6uHroBbie TexHonorun, NP, BHyTpUcKBa)KMHHbIE PaboTbI»

The 18 International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

Mpu nogaepxxke MuHucTepcTBa sHepreTnku PO The Event is supported by the Ministry of Energy
of the Russian Federation

9-10 Hos1IO0ps 2017 roaa, November 9-10, 2017
Poccnga, MockBa, roctTuHnua «HoBoTtenb» Russia, Moscow, Novotel Moscow City Hotel
(MpecHeHckas Hab., 2, cT. M. «[lenoBown (Presnenskaya emb. 2, “Delovoy Tsentr” /
LeHTp», «BbicTaBOYHan») "Vystavochnaya" metro station)
Tematuka: Conference topics:
¢ KonTioOWHroBble TEXHONOIUM; ¢ Coiled tubing technologies;
¢ AkTyanbHble TexHonorum MPM (MIrPM B ¢ Latest hydraulic fracturing technologies (multistage fracturing
ropusoHTanbHbIX ckBaxkuHax, MM nnoc PN, in horizontal wells, fracturing plus hydraulic jet drilling,
[P c a3oToM, UCNonb30BaHWUE KONTIOOWHIa nitrogen fracturing, coiled tubing fracturing, large-volume
npv npoBepeHum P, 6onblueocbbeMHble fracturing, acid fracturing plus hydraulic fracturing, etc.);
PN, KFPN nmoc PN n gp.); ¢ Acid Treatments (including matrix acidizing);
¢ KncnotHble 06paboTku (B T.4. MaTpuyHble » Radial Drilling;
BCKO); * Up-to-date well logging techniques, including horizontal
¢ PapuanbHoe BCKpbITUE MJ1acTOB; wells logging; conveyance of logging tools using coiled
¢ CoBpeMeHHble MeToabl reopn3nyeckoro tubing and downhole tractors;
nccneaoBaHUs CKBaXKWH, B T.u. * High-tech well intervention equipment;
ropusoHTanbHbIX; focTaBka reopumsmnyecknx  © Sidetracking;
NpPrOOPOB C NOMOLLIbIO KONTIOOUHIa U ¢ Jet drilling;
BHYTPUCKBaXKNHHbIX TPAKTOPOB; » Well service (fishing and milling operations,
¢ BHYTPMCKBa)XXUHHbBIN MHCTPYMEHT sl packer setting jobs, etc.);
BbICOKOTEXHOJIOMMYHbBIX PaboT; * New EOR technologies;
* 3ape3ka GOKOBbIX CTBOJIOB; e Cement squeeze operations;
¢ [MAPOMOHUTOPHOE BypeHue; ¢ Qilfield chemistry for high-tech oilfield ;
¢ NIHCcTpyMeHTanbHbIN cepBUC (JTIOBUSbHbIE service (hydraulic fracturing m
onepauun, ¢ppesepoBaHne, yctaHOBKa chemicals, EOR solutions, g ot ]
oTceKaloLMX Nakepos 1 Ap.); cement squeeze mixes, etc 1
¢ HoBble MeToAbI NOBbILLEHNSI HedbTeoTAAUYU

nnacros,
¢ PEeMOHTHO-U3OISILLUOHHDbIE paGOTbI; Q
hd npOMbICﬂOBaﬂ Xumua gna e

BbICOKOTEXHONOIMMYHOIro HepTerasoBoro

cepBuca (peareHTbl n MaTepuanbi-gns P,
komMno3vuuu ans MNHM, cocraBbl,. ==
ans PUP v op.). i
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HoBbIH (700u/1etiHbili!) HOMEp HAIIero |

CJIOBO PEJAKTOPA —
A

JKyPHAJIA BBIXO/IUT B Ty IIOPY I'0/14, KOIZA
MIPOUCXOANT MHOKECTBO COOBITHUN B JKU3HU
orpacau. [ToaBOAATCA UTOTU — KOHEYHO

JKe, IPOMEXYTOYHBIE, HA MaPIIE, TIOTOMY

YTO TEXHOJIOTUH U TEXHUKA HENIPEPLIBHO
Ppa3BuBAIOTCA. CTPOSTCSA TAKTUYECKHE

U CTPATErMYECKUE IIJIAaHbL Peakius
«Bpemenu kontiobunra. Bpemenu I'PTT»
CTAPAETC OTCAEKUBATD BAXKHBIE U3MEHEHUS
U npupamenus. Hama aHajiurudyeckas
rpymnia noAroToBuiaa marepua «Kaxmas
KOMITAHUA JIOJIKHA PEIIUTD, CTOMT JIU €A UJTH

B MHHOBAIIUMW» HA OCHOBE IYIABHOI ceKLMK HalinoHaIpHOro
HedTerazosoro popyma — 2017. Mbl TOCTAPAINCH BBIIEIHUTD
IJIABHBIE CTPATETUYECKUE BEKTOPBI PA3BUTUS POCCHUICKOIO
BBICOKOTEXHOJIOTUYHOI'O HE(PTEra30BOI'0 cEpBUCA. YuTarre!

TleAI/IL[I/IOHHO BECHOM B XbIOCTOHE IpoOXOaUT

KOH(EPEHIIMS U BBICTABKA IO KOJITIOOUMHIOBBIM TEXHOJIOTUSIM
U BHYTPUCKBAKUHHBIM paboTam, opranusyemas SPE/ICOTA.

B HOMEpE MBI ITyOJIMKYEM AHHOTAIIUH JJOKJIAJI0B, HAaubosiee
AKTYaJIbHBIX JIJIsI DyCCKOSI3BIYHOM YaCTH HAIlIEH YUTATETBCKOM

AYAUTOPUH. TCMQTI/IKY IIPOTPECCUBHBIX TEXHOJIOTUN

MOJJCPKUBAIOT CTATHH, TOCBSIICHHBIC PA60TaM 1O OYPEHUIO

ckBaxuH ¢ THKT (ot koMmnanuu NOV), 1 «[JMarHocTuKa 1

MOHUTOPHUHI' CKBA’KHH C IIOMOIIBIO TPACCEPOB HA KBAHTOBBIX
TOYKAX», IPEACTABJICHHAA prHHOﬁ pOCCHﬂCKHX ABTOPOB.

0O630p 13-11 TToTpebUTENBCKON KOH(PEPEHITNHN TTO

BOIIPOCAM 3KCIUIYaTAIUH KOITIOOMHI'OBOI'O O60PYJOBAHUS,
LIEMEHTHPOBOYHOI'O, HACOCHOI'O, 430THOI'O OOOPY/I0BAHHUS 1
ob6opynosanus 451 I'PIT, opranusosanHor C3AO «PHIMAII»,
TTO3HAKOMHMT BAC C JJOCTHUKEHUSIMHU U TJITAHAMU €JUHCTBEHHOI'O
npeanpusaTus B CHI, KOTOpOE € TAKKMM Ka4€CTBOM U C TAKUM
LIIMPOKUM CIIEKTPOM IO IIPOJYKTOBOM JINHEMKE CIIOCOGHO 3aKPBITh
MOTPEOHOCTH KOMITAHUH, 3aHUMAIOIINXCSI HE(PTETra30BBIM
cepBUCOM. Kak CKa3aJ1 O/JUH U3 I'OCTEN KOH(MEPEHITUH, UMEHHO Ha

TAKOM OGOPYOBAHUH U HA/IO Pa6OTaTh!

TCXHI/IKY JJII THHOBAIITMOHHBIX KOJITIOOMHTOBBIX TEXHOJIOTHUI

TPEACTABIACT B HOMEPEC 1 MHXXUHUPUHTOBAS KOMITAHW A

C3AO «HoBUHKA», KOHCTPYKTOPCKHUM 6I0PO KOTOPOI'O CO3AHO
060PY/IOBAHME 7151 HATIPABJIEHHOT'O 6ypPEHN S, THIPOMOHUTOPHOTO
U KUCJIOTOCTPYHHOI'O OYPEHMSL, 3KEKTOPHOM OUHUCTKU CKBAKUH,
CITyCcKa reo(pU3NIECKHX MTPUOOPOB C IETBIO UCCIIEJOBAHUS

CKBA’XKHH, 4 TAKKC IIUPOKAA HOMCHKJIATYPA JICMCHTOB

COCIMHUTC/IbHBIX KOMIIOHOBOK, CKBA’)KMHHOI'O MTHCTPYMCHTA /I

TIPOMBIBKU CKBAKWH U IIPOBCACHUSA aBapHﬂHbIX p26OT.

BBICOKOTEXHOIOTUYHOMY HE(PTETA30BOMY CEPBUCY JJIS
BBICOKOI'O IIOJIETA HEOOXO/IMMBI JIBA KPbLJIA: TEXHOJIOTUU U
TEXHUKA. DTH 1BA OCHOBHBIX HAIIPABJIEHU S — KPbLIbsI K HAIIIETO

KypHaJsa. HoBe:mnum TeXHOJOTHUSAM U MHHOBAITUOHHOM

TEXHHUKE 6y/IeT OCBAIIeHa 18-1 Mex/lyHapOo/IHast HayYHO-
NpakTUYeCcKas KoHpepeHIU «KONTIOOMHIOBBIE TEXHOIOTUH,
T'PI1, BHYTPHUCKBA>KMHHBIE PA6OTEI», OCHOBHBIM OPTaHU3aTOPOM
KOTOPOM ABIAETCA XKy pHaI «Bpemsa konTioounra. Bpems I'PID.
Kondepennusa cocrourcs B Mockse 9—-10 nHoabps 2017 roaa.

AHOHCOM MEPOIPUSTUS OTKPEIBACTCS Ne 60 «BKo>.

Yucno 60, HECOMHEHHO, 3HAYUMO JIJIS 5KU3HH YEJIOBEKA.
3a/lyMBIBAIOCK: <A JIJIs1 )KypHaJ1a?> M cam cebe OTBEUAI0 BOIIPOCOM
Ha BONPOC: «CTOUT JIK NOABOJAUTS UTOTU B IIPOLIECCE ABUKEHUS

Brepen?»

Pon Knapr

EDITORIAL

The new (jubilee) issue of our journal is being
published in the season packed with events which
determine the life of our industry. This is a season
for reviewing the results, such results never being
final or ultimate because the technologies never
stop developing. This is also a season for new tactics
and strategies. Our editorial team always makes sure
that it has a close watch on the crucial changes and
innovations. Our analysis team has based its report Each
company should choose whether to pursue innovations
on the materials presented at the main session of the
National Oil and Gas Forum 2017. We have made an
attempt to single out the major strategic development
vectors of the Russian high-technology oil and gas
service. Read it!

Traditionally, spring is the time for the SPE/ICOTA
Coiled Tubing & Well Intervention Conference &
Exhibition held in Huston. You will find in the journal
summaries of the reports which are most relevant for
the Russian speaking readers. Advanced technologies
have become the subject of the articles on coiled tubing
drilling (by NOV Company) and Production Logging
using Quantum Dots Tracers contributed by a group of
Russian authors.

The summary of the 13" Consumer Conference on
the operation of coiled tubing equipment, cementing,
pumping, nitrogen equipment and equipment for
hydraulic fracturing hosted by FIDMASH will present
to you the achievements and plans of the only
undertaking in the CIS which makes it possible, with
the quality and range of its products, to satisfy the needs
of the companies engaged in the oil and gas service.
According to one of the guests of the conference, this is
the equipment worth working with!

Machinery for the cutting-edge coiled tubing
technologies is promoted in the issue by CJSC Novinka,
an engineering company whose design engineering
department created equipment for controlled drilling,
water-jet and acid-jet drilling, ejector well cleanout,
running geophysical tools into the well for surveying
purposes, as well as a wide range of components for
assembled units, downhole tools for well cleanout and
emergency services.

High-technology oil and gas service may only fly
high with two wings, these wings being technologies
and machinery. These two ingredients give wings to
our journal, too. The advanced technologies and state-
of-the-art machinery are also going to be the key item
on the agenda of the 18™ International Scientific and
Practical Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference hosted by the Coiled Tubing
Times. The Conference is to be held in Moscow on 9-10
November 2017. This event is announced at the opening
pages of the CTTimes No. 60.

60 is a significant figure in terms of the human
life. I ask myself, whether it has the same meaning
for a journal. My reply to this question can only be
interrogative, “Is it worth while making conclusions
while still on the move?!”

Ron Clarke

Ne2 (060) Hions/June 2017 3



MEPCIEKTWBbI B.B. FopuH
ECEENZ 4.0, ...

HascTpedy 18- Mex ayHa-

POLHOW Hay4YHO-MPaKTNYECKON
KoHbepeHumn «KonTioOMHroBble
TexHonoruny, MPr1, BHYyTPUCKBaXKMH-
Hble paboTbi»

1 Ka>xgas KomnaHmsa gonKHa
peLUnTb, CTOUT X en NATU

B IHHOBALMW (Mo maTepuanam

HaumoHanbHOro HeTerasosoro

dopyma - 2017)

2 IMeHHO Ha TakoMm
obopynoBaHNN 1 HaAo

paboTaTb! (13-a MoTpebuTensckas

KoHdepeHums C3A0 «OUOMALLI»)

TEXHOJOT NN

32 A.C.3axapoBa

MNpoBeneHne paboT no
OypeHMIio CKBaXKMH C MPUMEHEHNEM
THKT

4 Ne 2 (060) Miomns/June 2017

nposefneHusa 20-cTagmmHoro Pl 3a
O[HY CMyCKO-NOABEMHYIO ONepaLmio
Ha CaMOTIOPCKOM MeCTOPOXAEHNN
C MPUMEHEHNEM TEXHONOr MM
«MaHxeTHbIn MTAKEP»

42 AHppei l'ypbsiHOB, AnekcaHap
Katawos, Kupunn OB4unHHuKOB
Iﬂ,l/la['HOCTI/IKa N MOHUTOPUHI

MPUTOKOB CKBa>XWMH C MOMOLLbIO
TPacCcepoB Ha KBaHTOBbIX TOYKax®

AHHOTaUMM OOK1ag0B,
I'Ipe,D,CTaBJ'IEHHbIX Ha

5

KOHMepeHLUMM 1 BbicTaBke SPE/
ICoTA 2017 no KonTIobUHrY 1
BHYTPWCKBaXXKMHHbIM paboTam
(Hactb 1)

MPAKTUKA

Mpon3BoACTBEHHbIE
MoLHocTy THKT

5

3A0 CI «MeKaMuHedpTb»

60 AHppen 3akpeBcknun
MepBbIV TMAPOPa3pbIB
niacTa B OOHOBIEHHOM
«Ykpra3go0Obiye»
6 Mbl paclumpsem

CNeKTp reor3nyeckmnx
TexHonornm, ncnonbsyemoix ¢ FTHKT
(becepa ¢ M.C. BanumynnuHbIm,

rnaBHbIM MHxeHepom OO0 «MK® «FNC
Hedrecepsuc»)

6 byayuiee - 3a
NHTENNEeKTyanbHbIMM
TeXHOMornamMm

(becena c A.B. AKCEHOBBIM, MPEKTOPOM
000 «MHK-TKPC»)

 COAEP)KAHWNE « COOEPXXAHWUE ¢ COOEPXKXAHUE  COOEPXAHWE  COOEPXKAHUE e

HAYKA

72 W.3. AeHucnamos,

A.P. KamantguHoB,

IU. AeHncnamoBa

PexxrMHas SKcnnyatayma nnactoBs

1 noa3eMHOro O60pyﬂ,OBaHI/IFI
HquTFIHbIX CKBa>XWH

OBOPYLOBAHWE
Ob6opynoBaHue ans

8 MHHOBAUMOHHbIX
KONTIOOMHIOBbIX TEXHOMOM I

86 C.A.Tycbkos, A.M. OBCSIHKUH
CTponTenbCTBO Havasnoch

OUHAHCHI

9 fapaHTMpyeM CTabunbHOCTD,
nopAaa04HHOCTb N

Ka4eCTBEeHHbIV pecypc (becena c

P.f. UrmnoBbIM, KOMMep4ecK/M

OVPEeKTOPOM NIN3NHIOBOW KOMMaHUN

00O «TeXHOCTPOMMN3MHI»)

92 PycnaH Urnnos
KomnnekcHoe cTpaxoBaHue
0019 NpeAnpUsTUN HehTerasoBoro
KOMMeKca

HEDTENPOMbICITOBAS

XNMINA

9 M.A. CunuH, J1.A. Maraposa,
A.H. MankuH, MN.K. KpncaHosa,

C.A.BopoauH

TexHonorun4eckas KXNOKOCTb Ha

OCHOBE BA3KOYMPYrmnx noBepxHoOCT-

HO-aKTMBHbIX BeleCTB 4J1d npoBe-

0eHna rmapopaspbiBa ninacta

e | Tl

 COAEP>)KAHUNE « COOEPXXAHWE « COOEPXAHUE  COOEPXAHWE o COAEP)KAHWUE e
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Towards the 18 International 60 Andrey Zakrevskiy
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paboTbl 6e3 NpUMeHeHNs MyNeBbIX Intervention Conference
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Choose Whether to Pursue
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Innovations (Following the National Qil

1 0 KoHdepeHuun and Gas Forum 2017)
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2 It Is the Equipment that We
11 KpacoTa Have Been Waiting for!
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Downhole Equipment in Oil Wells

1 2 AHkKeTa «BpemeHMn
KONTIOOMHra»
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52 SPE/ICoTA Coiled Tubing &
Well Intervention Conference 9 M. silin, L. Magadova, D. Malkin,
P.Krisanova, S. Borodin

Fluid Based on Viscoelastic
Surfactants for Hydraulic Fracturing

& Exhibition 2017 Abstracts (Part 1)

1 1 The Beauty of Oilfields
(The photos are published
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= Konstantin Yarovoy)

1 2 3 Coiled Tubing Times
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18-a1 Me)xayHapogHasi Hay4HO-TNpaKTUiecKkana KoHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

The 18 International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

MNpu nopaepxke MyuHUcTepcTBa aHepreTnku PO %

KoudepeHmusa cocrourcs 9-10 HOAOGPs
2017 roga B MOCKBe.

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

OdurmanbHas NOAAEPKKA: MUHUCTEPCTBO 9HEPTETUKH
Poccurickor denepanu.

[Tnomanka nposenenst: I. MOCkBa, roctuHuna «HoBoTeb»
(TIpecHeHcKas HaO.,, 2, CT. M. «/IeJI0OBOU LIEHTP», «BBICTABOYHAS).

CrpykTypa MepopusiTys: Ha 9—10 HOSIOPs 3aI1JIAHUPOBAHBI
MIECTDh TEXHUYECKUX CEKITUH.

Hx reMaruka:
¢ KosTIoOOMHTOBBIE TEXHOJIOTHH,

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

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

e PaguaibHOE BCKPBITHE IIJIACTOB;

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

*  BHYTPHUCKBaXMHHBIA MHCTPYMEHT JJIs1
BBICOKOTEXHOJIOTUYHBIX PA6OT;

¢ 3ape3ka GOKOBBIX CTBOJIOB;

¢ TUIPOMOHUTOPHOE 6YPEHHUE;

e HMHCTPpYMEHTAJIbHBIN 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,
xomnoguunu i [THIT, coctasel 11 PUP u ap.)

9 HOAOPs. TOPKECTBEHHBIH ITPUEM, B PAMKAX KOTOPOT'O
COCTOUTCSA BPYYEHHE JUIIJIOMOB JIAyPEATAM CIIELINAJIBHOIM
npemud Intervention Technology Award, yapexcHHOMU
POCCUIICKUM OTAENEHUEM ACCOLIMALIUH CIIEIIUATIICTOB
10 KOJITIOOMHTI'Y U BHYTPHUCKBA)KMHHBIM PA0OTAM
(ICoTA-Poccus).

10 HOAOGP:A. KPyIIIBIIT CTO «BBICOKOTEXHOIOIMYHBII
HEPTETA30BbIA CEPBUC B COBPEMEHHBIX YCJIOBUAX: TEXHOJIOTUHA
U O60PYJOBAHUE.

9-10 HOsOPs1. BhicTaBKa. ByLyT IpeACTaBACHBI TTPOAYKITUS
W/WJIN TEXHOJIOTUH KOMITAHUN-YYACTHHII,

6 No 2 (060) Vionn,/June 2017

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

The conference will be held on November
9-10, 2017 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 9-10.

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.);

e Acid Treatments (including matrix acidizing);

* Radial Drilling;

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

* High-tech well intervention equipment;

* Sidetracking;

e Jetdrilling;

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

¢ New EOR technologies;

* Cement squeeze operations;

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

November 9. 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 10. Round table «High-tech oilfield
service in the present-day context: technologies and
equipment».

November 9-10. Exhibition. Products and/or
technologies of the participating companies will be
presented there.

Working languages are either Russian or English.



ICeTA

POCCHUA

BPEMS KONTIOBUHTA
BPEMA ren

(] [
oiled tubin
VKO,

UL W/ Toie

ATIOBUHT &

HIN «LIPKT»
NP CTTDC

18-a1 Me)xayHapogHasi Hay4HO-TNpaKTUiecKkana KoHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

The 18% International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

MNpu nopaepxke MyHMUCcTepCcTBa 3HepreTuku 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 18-11 KoH(epeHIH 61y T ITPENOCTABIEHBI BCE YCIIOBUSA
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 (n06. 102)

Mo6. +7 (968) 356-34-45

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

Konmarmmoe nuyo: Examepuna Caxosun,
MeHeoxcep no opzaru3arun KorgepeHyuL.

7KzeM Bac, JOporue KOJUIEr'y, B HaeM HepopMaIbHOM Ki1yoe!
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 18™ 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/

Contact person: JeRaterina Sakovich,
Conference Maneger

We look forward to meeting you!
Organizing Commitlee

Ne2 (060) Hrons/June 2017 7



Coiled tubing
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3TO MHCTPYMEHT,
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BHYTPUCKBaXWHHbIe paboTbi

HMioeke b nogmacHoM Katanone «Fomedans» — 84119



PETHCTPAIITMOHHA A ®OPMA
18-s1 Mex Iy HAPOHASI HAY YHO-TIPAKTUYECKAST KOH(EPEHI U
«KOJITFOBHUHI'OBBIE TEXHOJIOT'H, I'PII, BHYTPUCKBAKUHHBIE PABOTBI»
9-10 HOAOPst 2017 1.

Poccus, Mockea, roctvHunua «HoeoTenb» (MpecHeHckas Hab., 2, CT. M. «[lenoBow LeHTP», «BbiCTaBOYHan »)

1. Iloxany¥icTa, 3AII0OTHUTE PETHCTPAIHOHHYIO (DopMmYy. ‘TIoss, 06513aTeIbHbIE IS 3AII0THEHHSI

*OaMuns "Hammucanue no-aHIInUCKU
“mst *Hanucanue no-aHrianumucKu
*OTYeCcTBO

*JIOJIPKHOCTD

Hanwucanue no-aHIInHUCKU

*Kommanus

"AAPEC NIEKTPOHHOH MOYTHI “Tenedpon

*dakc

TTouTOBBIN aipec

2. Tloskaay¥cra, orMeTsre (hopmat yuacTusi: KOH(hepeHIHs, BBICTABKA.

9-10.11.2017 - KOH®EPEHII A

PerucrpaliiOHHBIN B3HOC

[ neneraTosn 70 800 pyo.
JJ151 TOKIATYUKOB (JJOKJIA/Ibl HEPEKIAMHOTI'O XAPAKTEPQ). ... 63 720 py6.
Xapakrep JIOKJI14/1a OIIPEJE/IAET IPOIPAMMHBIA KOMUTET KOH(pPEPEHIUN

Tpu pezucmparjuu 3-x 1 6021€e YUacmHuKo8 om 0OHOL OPAHU3AUUU — CKUOKA 7%

PEerucTpaiuOHHBIA B3HOC C OJTHOT'O UCTIOBEKA wuvvvvvvevvvresssssssssssssssssssssss 65 844 pyo6.
Jlns yuacmmuios kongeperyuii 2009-2016 zz2. — ckudxa 5%
PerucTpaiuoOHHbBIN B3BHOC C OJIHOT'O YETIOBEKA 67 260 py6.

Pezucmpayuonmoiil 63HOC BIIOUACTN. YHACIUE 0e1e2ama 6 MEeXHUHUECKUX CeKUUAX, Koghe-Opetinax, 00e0ax,
VAHCUHAX, BeHUEPHEM npUeme, NOCeUieHIUe BbICINABKU, a4 MAKICe PA30amoHuHble MAmepuaiv. KOHpepeHL 1
npesenmaunuu OOKAa0uUUKo8 Ha flash-nocumene.

J1J151 340YHBIX YIACTHUKOB 11 800 py®6.

Bce uenwt gxnrouarom H/C (18%)

[MoxaIyHCTA, YKaKUTE GOPMAT YIACTHS M YKAKUTE CYMMY BEIGPAHHOI'O BaAMU PErHCTPAIIIOHHOTIO B3HOCA:

dopmar Cymma

Jenerat KoH(pEPEHITUN

Tocruauna <HoBOTE B>
Jenerat KOHPEPEHITUN — TOKJIATINUK
Anpec: Poccna, Mocksa, roctnHunua «HosoTtenb»
(MpecHeHcKkas Hab., 2, CT. M. «[JeN0BOW LLEeHTPY,
«BblcTaBOYHasA»)

BpoHMpOBaHME HOMEPOB: +7 495 705-94-86

3a04HBINA yYACTHUK KOH(pEPpEHITUU

Ne2 (060) Uions/June 2017 9




APPLICATION FORM
The 18" International Scientific and Practical
COILED TUBING, HYDRAULIC FRACTURING AND WELL INTERVENTION CONFERENCE

November 9-10, 2017
Russia, Novotel Moscow City Hotel (Presnenskaya emb. 2, “Delovoy Tsentr” / “Vystavochnaya” metro station)

Please, fill in the application form. *Mandatory fields

*Last Name

*First Name

*Position

*Company.

*E-mail

“Telephone

*Fax

Mail

Please, select your participation option: conference, exhibition.

9-10.11.2017 - CONFERENCE

Registration fee:
For delegates $1490
For reporters (Non-advertizing reports) $600

The nature of the report is defined by the Program Committee of the conference
3 or more participants from one organization have a 7% registration discount

Registration fee for one person $1380
The participants of the conferences in 2009—2016 have a 5% registration discount
Registration fee for one person /. $1410

Registration fee includes: participating in the technical sections, coffee breaks, lunches, dinners and evening reception,
touring of the exhibition as well as getting conference bandouts and presentations of reports on a flash-drive.

All prices include VAT

Please, select your participation option and registration fee:

Option Price
Delegate of the conference Novotel Hotel
Delegate and reporter of the Address: Russia, Novotel Moscow City Hotel
conference (Presnenskaya emb. 2, “Delovoy Tsentr” /
Correspondent participant of the “Vystavochnaya™ metro station)
conference Reservation service: +7 495 705-94-86

10 Ne 2 (060) Hrons/June 2017
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[TEPCITEKTHBDI

Kaxaan KOMNaHMA OMKHA PeluMTDb,
CTOMT JIM €M U ATU B UHHOBALLUM

Each Company Should Choose Whether
to Pursue Innovations

Mo maTepmanam HaunoHanbHoro HegTerasosoro popyma — 2017

Following the National Oil and Gas Forum 2017

Bropoe Hassanue u gesus HarjnonaasHOro
HedTerazoBoro popyma — 2017 — «TexHomornyeckas
OCHAIEHHOCTh U UHHOBAITMOHHBIN NOTEHIIU AT
He@TEra3oBOro KoMIekca Poccum». DTo
OPEMJIOKEHUE CTAJIO JOMUHAHTON YOPAHCTBA
€r'0 ITIABHOI CLIEHHI U, CJIOBHO [longpHas 38€374,
SIBJISLZIOCH LIEHTPAJIbHOM TEMATHYECKOI OCBIO BCEX
MEPONPUATUH (POPYMA, TOTOMY YTO ITIABHOE JJI
poccunickoro TOK cerojHs — 3TO TEXHOJIOTUH U
WHHOBAIUU.

DTO OTMETUJ B CBOEM IPUBETCTBUH U
MUHUCTP 3HepreTuku PO Anekcanap HoBak:

«B nocnegHee Bpems B HEPTEra30BOU OTPACIN
IPOUCXOSAT 3HAYUTEIbHBIC U3MECHEHU 1, KOTOPBIC
TPEOYIOT BHEIPEHUSA HOBBIX HHHOBAITUOHHBIX
pemenu. B oTeuecTBEHHOM KOMIIEKCE AKTHUBHO
UJICT MOACPHU3ALIMS IPOU3BOICTBCHHOM

0a3bl, 3aMEIICHUE 32PYOECKHBIX TEXHOJIOTUH,
OOOPYAOBAHUS, MATEPUAJIOB U YCJIYT B BAXKHBIX

JUIs1 QYHKIIMOHHUPOBAHUS OTPACIEN BUIAX
JEATETPHOCTH. B TOATOCPOIHON NEPCIIEKTUBE
CTOMT 334/1a44 OOECIIEUYCHU S yCTOHYUBOI'O PA3BUTHUSL
TOK Poccuu 32 cYET OTEUYECTBEHHBIX TEXHOJIOTHH,
KOHKYPEHTOCHOCOOHBIX KAK HA BHYTPEHHEM, TAK U
H4 BHEIIHUX PBIHKAX>.

ImaBHOM 11O AKOM, 32/1a BIICI
UHTEJJICKTYAJIbHBIN PUTM BCEMY (POPYMY, CTAIA
nepBasi JICHAPHAs CeKIUA «CTPATErvusl HAY4HO-
TEXHOJOI'MYECKOI'O PA3BUTUS HEPTEra30BOH
oTpacau Poccun: 111o6anbHbIE BBI3OBBI U
HOBBIE TOUKHU pOCTA». E€ MOziepaTop, AUPEKTOP
SHEPreTUYECKOT'O HEHTPA MOCKOBCKOM MIKOJIbI
yrpasnaeHusa «CKoOIKoBo» TarsaHa MUTpOBa
BO BCTYIIUTEJIBHOM CJIOBE€ OTMETUJIA, YTO BCS
UCTOPHS MUPOBO 3HEPI€TUKU — ITO, I1O CYTH,
UCTOPUS TEXHOJIOIUM, HIOTOMY UTO KAXK/I0€
Cceyonee U3BMECHEHHE S3HEPIETUYECKUX PBIHKOB
WJIN PA3BUTUE SHEPTETUYECKUX CHUCTEM HE TOJIBKO
B HETETa3€, HO U BO BCEX OCTAIBHBIX CEKTOPAX
SHEPIE€THUKH HEOTPBIBHO CBA34HO CO CMEHOM
TEXHOJIOTUH. «ICTOPUIO O TOM, UTO 3AI1ACOB
HE(MTU OCTANIOCHh HA IBA/LLATD JIET, DPACCKA3BIBAIOT
Y3KE JIET COPOK, HO HAXOAATCS BCE HOBBIE U
HOBBIE TEXHOJIOI'MH, CIIOCOOHBIE 3TU TOPHU3OHTHI
pacmupuTs. [1j14 HAIE CTPaHbl BOIIPOC
HOBBIX TEXHOJIOI'UI B HE(PTEra30BOM CEKTOPE
CTAHOBUTCS BCe 607Ie€ HACYIIHBIM I10 Mepe
TOT'O, KAK CTAPBIE 3a11aCHI UCTOLIAIOTCS U HYKHO
UJTH BO BCE 60OJIEE CIOXKHBIE 30HBL, PA0OTATh
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Another name and the motto chosen for the
National Oil and Gas Forum 2017 is Available
Equipment and Innovative Capacity of the Russian oil
and Gas Sector. This phrase has dominated its main
stage and like the Pole Star was the central topic for
all forum events, because today technologies and
innovations are the main issue for the Russian Fuel
and Energy Complex.

It was mentioned by Aleksandr Novak, the
Minister of Energy of the Russian Federation, in his
greeting: “The oil and gas industry has faced recently
dramatic changes which require the implementation
of innovative solutions. The national industry sees
the dynamic modernization of manufacturing
facilities and the replacement of foreign technologies,
equipment, materials and services in the most
important spheres of its activity. The long-term
objective is to ensure the stable development of the
Russian Fuel and Energy Complex on the basis of
the domestic technologies which should be able to
meet competition both at home and on the foreign
markets.”

The starting point, which served as the intellectual
pacemaker for the entire forum, was the first plenary
session “Strategies of research and technological
development of the Russian oil and gas industry:
global challenges and new growing points”. Its
moderator, Tatyana Mitrova, director of the energy
centre of Moscow School of Management Skolkovo,
noted in her opening speech that the history of
the world energy sector is, in fact, the history of
technologies, as every change in energy markets and

every new step in
McTopuio o ToM, 4TO 3anacos tl;e deVdOpntlem

of energy systems,
HeTn ocTanock Ha AaALaT: [N
NeT, pacckasbIBaloT yXe neT : )

gas industry or in
COPOK, HO HaxoasATcA Bce other energy sectors,
HOBbIE 1 HOBbIE TEXHOJNIOMNY, is inseparable

CNOCOBHbIE 3TV FTOPU3OHTDI
pacLInMpUTb.

The story of oil resources

which will only last for twenty
years has been told for four
decades, with new technologies
continuously arising and
expanding these boundaries.

from changes in
technologies. “The
story of oil resources
which will only last
for twenty years

has been told for
four decades, with
new technologies
continuously arising
and expanding these



Ha BCe 60J1e€ yIaJIEHHBIX MECTOPOXKECHUSAX B
CJIOKHBIX I'€OKJIMMATUYECKUX YCJIOBUAX. [lepey
HAMMU CTOAT BHEIIHUE BBI3OBBI — 3TO U BOIIPOC LIEH,

Y BOIIPOC CAHKIINH, U MHOXKECTBO JPYTUX NIPOOJIEM,
CBA3AHHBIX C PETYIATOPHONU CUCTEMOMU, U MBI
JOJIKHBI HA 3TU BbI3OBBI OTBEYATh. MbI HA IIEPEITYTHE,
KOI'ZIa HY>KHO IIPUHUMATD DEIIECHUS>.

XapaxkTepusys IPUOPUTETHBIC HAIIPABICHU
TEXHOJIOI'MYECKOI'O KOMIUIEKCA Poccuu, 3aMeCTUTEND
MUHUCTPA 3HepreTuku PO Kupuia Mo1oamnos
BBIJIEJINII HECKOJIBKO IIPUOPUTETHBIX (PAKTOPOB. Bo-
IEPBBIX, ATO TEXHOJOINYECKUE IIPOPBIBbL, KOTOPbIE
3aMETHBI IIPEXK/E BCETO B I'A30BOM CeKTOpe. OHU
HAYJIMCh C TEXHOJIOTUI JOOBIYM CIAHLIEBOI'O I'a3a U
NEPEKHUHYJINCH HA TEXHOJIOTUHU JOOBIYU CIAHIIEBOM
HedTU. PAKTUUECKHU EXXEJHEBHO IPUXOAAT HOBOCTHU
O TOM, KaK UJIET, C OOHOM CTOPOHBDI, yEIIEBICHHIE
TEXHOJIOTUI, 4, C APYTON CTOPOHBL, (POPMHUPOBAHUE
TEXHOJIOI'MYECKUX IIPOPBIBOB B BOIIPOCAX
CJIAHIIEBOM JIOOBIYH. DTO KACAETCSI TEXHOJIOTUH
UCIIO/Ib30BAHUS I'dA30B BBICOKOI'O [IABJIEHU A
JUIS U3BJIEYEHUSA, YIVTYOJIEHUA U IETATU3A NN
TEXHOJIOTUN MHOT'OCTAaJJUHHOI'O
rUApopaspriBa Iu1acTa. Ilpu aTom
MBI CTAJIKUBAEMCSA C CUTyaLlUEH
OJHOBPEMEHHO U AKTUBHBIX BJIOKEHUI
B TE€XHOJIOTMH, U CTPEMUTEIBHOI'O
MOSIBJIEHH A HOBBIX OObEMOB IPOAYKIIH

seiusiiGun etttz SIo Nl The role of the Russian gas will
increase accompanied, however, R EE S sl
by the increasing competition in [ REtt s iel sy

this segment.

B PE3YIBTATE NEUCTBUA STUX TEHICHITUN
HA4YMHAIOT (POPMHUPOBATHCS HOBBIE
JIOJITOCPOYHBIE TPEH/BL. B nepcnekTuse
H4 PBIHKAX MOXET OBITH IPEJIOKEH
OOBIION OO'EM CJIAHIIEBOTO I'a3a,
KOTOPBIH 6y1eT (POPMHUPOBATLCA B PETUOHAX,
PaHee He 32JJcHCTBOBAHHBIX B 3TOM IIPOLIECCE,

— AprenTuHe, Mekcuke, FOxxnomn Adgpuke... Poip
POCCUICKOI'O I'a3a Oy T YBEJIUYUBATBCS, HO U
KOHKYPEHIIYS B JAHHOM CEI'MEHTE OYJET PACTH. }

Pornb poccuinckoro rasa
OyaeT yBeNnmMumnBaThCsl, HO
N KOHKYPEHLNS B JaHHOM
cermeHTe bypeT pacTu.

PROSPECTS

boundaries. While old resources get depleted, it has
become an ever pressing problem for our country to
develop new technologies in the oil and gas sector,

to explore more complicated areas and to work at
most remote fields in adverse geological and climatic
conditions. We also face external challenges, including
prices, sanctions and a variety of other regulatory
problems, and we should meet these challengesWe are
at the crossroads and we should make decisions”.

In describing the priority areas of the Russian
technological complex, Kirill Molodtsov, the
Deputy Minister of Energy of the Russian Federation
focused on some factors of the utmost importance.
First, it is the technological breakthroughs, especially
noticeable in the gas sector. The start was given by
the technologies of shale gas production followed
by the technologies of shale oil production. Almost
every day we get news of the technologies becoming
cheaper and the shale production becoming more
technologically advanced. It is connected with
the technologies of high-pressure gases used for
recovering and deepening operations and for more
specific multistage hydraulic
fracturing. Alongside with
extensive investments in
the technologies we see
new volumes of products
appearing every day on
the hydrocarbons market,

term trends. Ultimately, the
markets will be able to offer
large volumes of shale gas
produced in regions not involved in this process

before, including Argentina, Mexico and South Africa...
The role of the Russian gas will increase accompanied,
however, by the increasing competition in this

segment. }
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Ectb nipeiioxkenue, HO €CThb U CIIPOC,

KOTOPBIH (pOPMUPYET CBOU TPEHBL PacTeT
3HEProa(PPEKTUBHOCTD, U NOTPEOIECHUE SHEPTUU
Ha IPOM3BOJICTBO €JUHHIIBI IPOAYKIINU UIH YCIYTH
YMEHBIIAETCS. B 6irkaime 2—3 rofja Mbl IEPEUieM
Ha 06'beM noTpebaeHud B 100 MiIH 6appeneit

HedTU B CYTKU. CaMO NIPENJIOKEHHE B A0COTIOTHOM
3HAYEHUH MOXET PACTH, HO JAXKE B 3TOM CUTyALIUH
HA €IMHULY HOTPEOUTEIS MBI CTAHEM IOTPEOIIATD
MEHBIIE. BOIPOCH 3HEPTO3(PHEKTUBHOCTH —

OJJVH U3 KJIIOYEBBIX TPEH/IOB PA3BUTUA OTPACIIH.
VMEHBIIIEHUE NOKA3ATENIECH HA €EAUHUITY IPOAYKIINH,
MHOBBIIIEHHE SHEPTOIPPHEKTUBHOCTU — (PAKTODP,
KOTOPBIN HAM IIPEACTOUT YUYUTHIBATD. 3a1a4a
BHEJIPEHUS SHEPrO3(PEKTUBHBIX TEXHOIOTUH
32JIOKEHA B TOCHIPOTPAMMY UMIIOPTO3AMEIIEHHS, B
TEHEPATIBHYIO CXEMY PA3BUTUA HE(PTAHOIM M Ira30BOU
OTPACIN, YACTUYHO OHA OTPAKEHA KaK 6A30BbINA
TPEH/I B SHEPTOCTPATETUHN.

IIpencenarens KOMUTETA IO dHEPreTUuke '/ PO
ITaBesx 3aBaabHBIM OTMETHIL, YTO B YCJIOBHAX
JKECTKOU KOHKYPEHIIUHU KOHKYPEHTOCIIOCOOHOCTD
HEPTEra30BOr0 CEKTOPA ONPEAEIACTCA
YPOBHEM €TI0 TEXHOJIOTUYECKOTO PA3BUTHUSA, U
JPanBEPHI 3TOI'O PA3BUTUA — MHHOBAIIMOHHBIE
TEXHOJIOIrUU. OCHOBHOI BBI30OB, CTOSIIIIUH IIEPE/]
HEPTEra301006bIBAIOIIUMUA KOMITAHUAMU, — 3TO
YXYALIEHHE CTPYKTYPHI 3a11aCOB. EC/IH COrTacHo
MEXYHAPOJHOM KJIACCU(PUKALTUN T€OJIOTUIECKUAE
M3BICKACMBIC 3AI1ACHI COCTABJLIIOT ITOPSAKA 26 MIIPJ
TOHH, TO SKOHOMHUYECKHE U3BJICKAEMBIC — BCETO 16
MJIDZ; TOHH. B TEKyIIEN CTPYKTYPE JOOBIYH O
TPYAHOU3BIEKAEMBIX 3a1acoB (TPHM3) cocrasiser
BCero 6% OT BCew JOOBIYH, TIPpY 3TOM K TPU3,
BKJIIOYAS UCTOIEHHBIE MECTOPOXKJEHUS, CETOAHA
MOJKHO OTHECTH O0J1ee 40% BCEX 3AI1ACOB.

B Poccum 1OCTUTHYT KOI(DMOUITMEHT U3BJICYUEHU A
"edtu (KUH) 26%, mpoeKTHBIHN — 36%. [Tpu
3TOM JIYYIIHE MUPOBBIE TPAKTUKH 3HAYUTETBHO
BolIE: 42% B CHIA, Beilie 50% B Hopseruu. Takue
LUQPBI OIPEAETAIOTCA YPOBHEM PA3BUTUA
TEXHOJIOTUI. OTCIO[1A BBIBOJ;: HY’KHO HAPAY C
UMIIOPTO3AMEMEHUEM CTUMYJIUPOBATDH PA3BUTUE
OTEYECTBEHHON HAYKH — U AKAJJIEMUYECKOU, U
MIPUKJIAJHOU. BaXKHBII BOIIPOC — OTPAOOTKA HOBBIX
TEXHOJIOTUIT HA TIPAKTUKE, IIOCKOJIbKY HE BCE
MOKHO IIPOMOJIEJIMPOBATD JjAKE C UCIIOJIb30BAHUEM
CYIIEPKOMITBIOTEPOB. B 3TOI CBA3U KpariHe
UHTEpPECHO npeanoxenrue XMAO o pa3paboTke
3aKOHO/ATEILHON 0a3bl 1O CO3[JAHUIO ITOJIMI'OHOB
JUIs OTPA60OTKHU HOBBIX TEXHOJIOI' M.

11 CTUMYJIUPOBAHUSA PA3PAOOTKH KAK
UCTOIIEHHBIX MECTOPOXIECHUI,
TAaK M HOBBIX, JJOJKHA ObITh
YCOBEPIIEHCTBOBAHA HAJIOIOBAA
6a3a. 3axkoH no TPH13aM ceirpan
MOJIOKUTEJIBHYIO POJIb: Poccus
BBIIILJIA HA UICTOPHUYECKUIA
MAaKCUMYM JOObIYM HEPTH,
IIPEBBICUB YPOBEHBD JJOOBIYU B
CCCP. Ho HEOOXOIIMbI HOBBIE
IOAXO/BL, IIPEXKE BCETO BBEICHUE
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Bonpocel
3Hepro3¢pheKTUBHOCTUN —
OJWH U3 KJTIOYEBbIX
TpeHAOoB pa3BUTUSA
oTpacnn. YMeHblueHue
nokasaTeneun Ha eguHULLY
npoayKumu, NoBbieHWe
3Hepro3peKTUBHOCTUN —
(akTOp, KOTOPLIN HaM
NPeACcToOUT y4nTbIBaTb.

Energy efficiency issues are
one of the key trends in

the industry development.
Decreasing figures per
production unit and
increasing energy efficiency
are the factors not to be
ignored.

There is supply,
and there is demand
which also creates
its own trends.
Energy is used with
more efficiency and
its consumption
as per production
unit or service
unit decreases. In
the near two or
three years our
consumption will
be reduced to 100
million barrels of
oil per day. The
absolute value of
consumption may
grow, nut with
this we will be
using less as per
consumer. Energy
efficiency issues are

one of the key trends in the industry development.
Decreasing figures per production unit and increasing
energy efficiency are the factors not to be ignored.
The national programme for import substitution

and the master plan for the development of oil and
gas industry involve the implementation of energy-

OCHOBHOWM BbI30B, CTOALLUN
nepepn HedTerasogo0ObIBaOLLMMMU
KOMMaHUAMM, — 3TO yXyaLleHne
CTPYKTYpPbl 3anacos.

The main challenge for oil and
gas companies is deterioration of
reserves.

efficient technologies, such implementation also being
part of the basic energy strategies.

Pavel Zavalny, Chairman of the Energy Committee
of State Duma of the Russian Federation, claimed
that in view of fierce competition the competitive
ability of the oil and gas sector is determined by the
level of its technologies whose development is driven
by innovations. The main challenge for oil and gas
companies is deterioration of reserves. According to
the international classification, geological recoverable
reserves amount to 26 billion
tons, while the volume of
economic recovery is only 16
billion tons. The share of hard-
to-recover reserves (HTR) in the
current production is only 6 per
cent, while today HTR, including
those of depleted fields, represent
over 40 per cent of total reserves.

Russia has reached the oil



HaJIora Ha 106aBIeHHbI 1oxoa (HI ).

B oTiimume OT HAJIOra Ha JOObIYY
MHOJIE3HBIX UCKONaeMbIxX H/ /T 6yzneT
B3UMATbCS HE C KOJIMYECTBA JJOOBITOM
HeTH, 4 C AOXO1A OT IPOJAXKHU ChIPbS
32 BBIYETOM IIPEJEIbHBIX PACXOLOB
Ha JJOOBIYY U TPAHCIIOPTUPOBKY.
Oxupaercs, uyro H/IJI B MTUIOTHOM
pexume 3apaboraet ¢ 2018 roaa.
[Ipeanonaraercs JO6POBOIbHBIN
nepexo/ Ha HJJI njist ABYX I'PyIIL
MUJIOTHBIX IIPOEKTOB. [lepBas

I'PYIIIA — 3TO HOBbIE MECTOPOKACHHUA
(rpuHOUILI) B HOBBIX PETHOHAX,
BTOPAs I'PYIIIA — 3PEJIbIE
MECTOPOXACHUA (bpayH(PHUIIIbI) B
3anagHor CHO6UPH C CYMMapHOI

KpanHe nHtepecHo
npeanoxeHne XMAO

0 pa3paboTke
3aKoHogaTesibHom 6asbl No
CO34aHUIO NONVUIOHOB ANs

OTpaGOTKM HOBbIX TEXHONOI M.

The proposal made by the
Khanty-Mansiysk Autonomous
District to create legal
framework for the construction
of testing sites for new
technologies sounds very
promising.

recovery factor (ORF) of 26 per
cent, and intends to reach 36 per
cent. At the same time, the best
global practice has much higher
results, with 42 per cent in the
USA and over 50% in Norway.
Such results are conditioned by
the level of technologies. Hence
the conclusion that together
with import substitution we
should promote the national
science, including both academic
achievements and applied
research. An issue of importance
is putting new technologies into
practice, as simulation even with
the most advanced computers

TOJIOBOU JOOBIYEN HE(PTH ITO BCEM MECTOPOXKICHUSIM
He 6osee 15 MIH TOHH. 3a9BKU HA Y9ACTHE B
MHIJIOTHOM IIPOEKTE IO IIEPEXOAY MECTOPOKICHUN
Ha HAJIOT Ha JOOABJIEHHBIIN TOXOJ, IO aJIN

«Tasznpom He(pTh», JTYKOWJI», «CypryrHedTeras» u
«PyccHe®Th». BCce MECTOPOXKIEHUA PACIIONOXKEHBI

B 3anagHor CHOHUPH, UX COBOKYIIHAS JOOBIYA
COCTABJIACT OKOJIO 7 MJIH TOHH.

OpHa n3 HauboIee JUHAMHUYHBIX MHHOBALTMOHHBIX
KOoMNaHUM cTpaHsl — [TAO «TatHedTH». IMaBHOE
HEPTAHOE MECTOPOKIEHUE — POMAIMKUHCKOE —
paspabarbiBaeTcs ¢ 1943 roga. Ilmanosas pa3paboTka
3TOr'O MECTOPOXKAEHHA JOKHA Obl/Ia IPEKPATUTHCA
K 1986 roj1y, OJHAKO /I06BIYA TAM HE TOJIBKO
NPOJOJIKAETCS, HO M HAPAMUBAETCA €KETOHO boee
uyem Ha 5%! KUH noctur yposus 6o1ee 60%.

ITepBoIit 3aMECTUTENb I'€HEPAIBHOI'O JUPEKTOPA
O IMPOU3BOJCTBY — INIABHBIA HHXKEHEDP KOMITAHUH

is unable to cover all aspects. In this context, the
proposal made by the Khanty-Mansiysk Autonomous
District to create legal framework for the construction
of testing sites for new technologies sounds very
promising.

A new taxation base should be prepared to give
incentive for the development and depleted and
new fields. A law on HTR had a positive effect, with
Russia reaching the historic high of oil production
and exceeding the production capacity of the USSR.
However, new solutions are still to be found, including
the add-on income tax (AIT). Unlike the tax on
mineral production, the AIT will not be imposed the
amount of oil produced, but on the proceeds form
the sale of crude oil net of costs of production and
transport. The pilot version of the AIT is expected
to come into force from 2018. Two groups of pilot
projects are supposed to switch on the voluntary basis

PROSPECTS

to the AIT. The first
group includes new
fields (greenfields) in

«TarHE(TH> Hanmp MGPAruMoB PACKPBLI CEKPETHI
ycnexa. Komnmanus paspabarbiBaeT MECTOPOXKAECHUA
HA4 IIO3/THEN CTa AU pa3padoTku. o TPH30B B

[maBHOe He(TAHOE

CTPYKTYPE 3aIacoB IpeBbimaeT 80%. DTo HePTH MECTOPOXAEHNE — new regions, while
HHU3KOIIPOHUITAEMBIX KOJIJIEKTOPOB, 4 TAKXKE PomawkunHckoe - the second group
BBICOKOBA3KHE U CBEPXBA3KHE HE(PTH, HAXOAAIMECS pa3pa6aTb| BaeTcd C encompasses mature
B IPOMBITBIX 30HAX. 1943 ropa. NnaHoBas fields (brown fields)
B Hacrosmee speMs «TaTHE)TH> 3aBEPIIACT pa3pa60T|<a 3TOro in Western Siberia,
Pa3pabOTKy MHHOBAIIMOHHON TEXHOJIOTUYECKOH MECTOPOXAEHUA JONMKHA with the total annual
CTPATEruy Pa3BUTHSI, HAIPABJIEHHOM, B YaCTHOCTH, oil production for all

Oblna NpekpaTUTbCA

K 1986 rogy, ogHako
Jo0Oblya TaM He TONbKO
NPOAOKAETCS, HO U
HapaLLMBaETCS €XErogHO
Oonee yem Ha 5%!

HA yIBOCHUE KATIUTAITN3A1IMU KOMITAHUH.
B paMKax 3TOM CTPATETrUHU BBIICICHO 34 OU3HEC-
BBI30B4, 7 U3 KOTOPBIX HAUOOJIEE TIPUOPHUTETHEIE.

fields not exceeding
15 million tons.
Applications for
participating in the
pilot project which
will impose the add-
on income tax on the
fields were submitted
by Gazprom Lukoil,
LUKOIL, Surgutneftegas
and Rusneft. All fields
are located in Western
Siberia, their total

Its major oil field
Romashkinsloye has been
developed since 1943. The
scheduled development of

HALOHAE! ¢
TEFASOLY
HE® i3 Fali g

the field was to have come
to an end by 1986, but it is

Sti_" being produced, and production being about
with an annual growth of RNl Rte )
5 per cent! Tatneft PJSC is one

of the most dynamic
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OJUH U3 IPUMEPOB — MACIITA0HOE U3BJICYEHUE
Hed T 3 TPU3 myTeM yIJIOTHEHN CETKHU
CKBaXHH. Ha HA4a/IbHOM 3TaIe€ JOCTUYb XOPOIINX
3KOHOMHMUYECKUX OKA3ATENIEH HE YIABAJIOChH, HO B
PE3YABTATE UCTIOIB30BAHUA HOBBIX TEXHOJIOT'UI 10O
BCEU LIETIOUKE y1AJI0Ch CO34aTh MHHOBALIMOHHBIE
pELIEHUS, HAYMHAS C 6YPEHUS CKBAKHUH MAJIOrO
JuameTpa (Ui peannus3aluu JaHHOU TEXHOJIOT NN
3AIJIAHUPOBAHO IPOOYPHUTH JOMOJIHUTENBHO CEMb
TBICAY CKBAXKUH) X IPUMEHEHUA BMECTO OOBIUHBIX
CTAHKOB-Ka4aJIOK LJEITHBIX IPUBOZOB, KOTOPLIE
HAMHOTO 3((PEeKTUBHEE. BCE 3TO Ja€T Oy TUMBIH
3KOHOMMUYECKU 3P PeKT, u TPU3, K KOTOPBIM
paHblIe pa3pabOTYUKH HE MOITIU NOJCTYITUTBCH,
CENMYac UMEIOT OYEHD BBICOKHE TEXHUKO-
3KOHOMHYECKUE MOKA3aTENH. CyIIECTBEHHO BBIPOC
KHWH.

Jpyroe HalpaBJIeHUE AEATENBHOCTU «TaTHEDTH> —

OCBOEHHE B IIPOMBIIIJIEHHBIX MACIHITA6aX 1OOBIYHN
CBEPXBA3KOU HE(PTH, OUTYMOB.
HecMOTpst Ha TO YTO I'€OJIOTUYECKUE

Kupunn Moaoouog / Kirill Molodtsov

innovative companies in the country. Its major oil field
Romashkinsloye has been developed since 1943. The
scheduled development of the field was to have come
to an end by 1986, but it is still
being produced, and with an

YCIIOBHSI MECTOPOXK/EHNH TaTapcTaHa
HAMHOT'O CJIO)KHEE B Pa3paboTKeE,

YEM, HAIIPUMEP, YCJIOBHUA KAHAJCKUX
MECTOPOXAECHU, HAITN HEPTIHUKNI
BBILLIA HA IIPOMBIILIJIEHHBIN YPOBEHD
U JOOBIBAIOT B CYTKH yKe O0JIee

4000 TonH HedTu. [TpobypeHo bonee
600 CKBaXUH, pa3pabOTaH I1EJIbII
IICPCYCHDb TCXHOJIOFI/Ifl, HAaYMHAA

C IPOEKTHUPOBAHUS U 3aKAaHUYUBAS
VIIPaBJICHHUEM Pa3pabOTKOM TAKUX
MecTOpOoXKaAeHUMN. ITAO «TaTtHeE(TD>
TOTOBO OKa3bIBATH YCJIYTU IPYTUM
KOMIIAHUAM, KOTOPBIE UMCIOT
AHAJIOTUYHBIE 32T1ACBI, HO HE OOA1a10T

LmndppoBble TexHonormu,
poboTmsaums,
3D-mopenupoBaHue, APOHbI,
PN 1 MIPM, konTioGUHroBbie
TEXHONOIMM — BCE 3TO aKTUBHO
BHeapseTca «TaTHedTblO» B
NPOM3BOACTBO U AaeT XOPOLUUM

3 dexT.

Digital technologies, robotic
application, 3D-modelling,
drones, hydraulic fracturing,
multi-stage hydraulic fracturing,
and coiled tubing are all used
extensively by Tatneft resulting

annual growth of 5 per cent!
The ORF has exceeded 60 per
cent.

Nayil Ibragimov, First
Deputy Chief Executive Officer
For Production at Tatneft, gives
their recipe for success. The
company develops mature
fields. The share of HTR in the
structure of reserves is over
80 per cent. It includes tight
oil and high viscosity and
extremely-high viscosity oil
located in flushed zones.

Currently, Tatneft is at the

IMOJJOOHBIMH TEXHOJIOI'HSIMH.
nppoBble TEXHOIOIUY,
pob6oruzanus, 3D-MoneIMpOBaHUE,

JApoHel, I'PIT u MI'PI], KONTIOOMHIOBBIE TEXHOJOTUU —

BCE 3TO AKTHUBHO BHEAPsAETCS «IaTHE(THIO» B
IIPOU3BOJCTBO U JAE€T XOPOMINI 3(PPEKT.

IMpencenarens Cosera Cor3a
HedrerazonpombiieHHUKOB FOpuit adpannk
KOHCTATHUPOBAJI, YTO CO3/1aHA KPENKasd
MATE€PHUATBHO-TEXHUYECKAA 6a32 OTPACIIN.
BonpIIMHCTBO KOMIAHUI HAXOAUTCA B XOPOIIIEM
COCTOSIHUH, 4 HEKOTOPBIE — B OTIIUYHOM.
Poccutickutt TOK He TOTBKO BOCCTAHOBUJI YPOBEHD
J06b19H, 1OCTUIHYTHIN B CCCP, HO ¥ ITO MHOI'UM
[apaMeTpaM IEPEKpPsLI €ro. (3ameTum, yTo B CCCP
He@TD 1 I'a3 JOOBIBAIUCH HE TOJIBKO B Poccun).
Peann3syioTcsa HOBBIE I'PAHAMO3HBIE IIPOEKTHIL.
PesepBbl y pOCCUNCKUX KOMITAHUN M SKOHOMUKU B
11€JIOM €IT€ OTPOMHBIE.

Ho Ha MEUPOBOM PBIHKE VIVIEBOZOPOJHOI'O ChIPBA,
KOTOPBIH IEMOHCTPUPYET TEHICHITUIO CMEIIICHUS B
A3110, KOHKYPEHIIUS BbIPOC/IA KPATHO. I106aIbHbIE
KOHKypeHTHI Poccuu — CIITA 1 CayioBCKas
ApaBus, 1 1aKe HE 110 TOCTABKAM Ha PBIHOK, 4 IO
3KOHOMHYECKUM YCIOBUSAM — B 3aTPATHOM YACTH,

B C€6ECTOMMOCTU. «B 6rkanimnue asa roja 6yaer
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in high performance.

final stage of creating an
innovative technological
development strategy whose
objective is, among other things, to double the
company’s capitalization. This strategy covers 34
business challenges 7 of which are given high priority.
One of them is large-scale oil recovery from HTR by
means of infill wells. At the initial stage the economic
performance was not up to the expectations, but

the application of new technologies throughout the
process made it possible to find innovative solutions,
starting from slim-hole drilling (the implementation
of this technology involves the drilling of seven
thousand additional
wells) and the
replacement of
common pumping
units with chain
drives which are far
more efficient. All
this has a significant
economic effect,
and HTR, once

Poccumckmnm TIK He Tonbko
BOCCTAHOBWJ YPOBEHb A00bIYM,
pocturHyTbin B CCCP, HO 1

No MHOMMM NapamMeTpam
nepekpbIn ero.

The Russian Fuel and Energy
Complex has not only restored
the production capacity reached
by the USSR, but exceeded itin  [REeliass
many aspects. 1naccessﬂ?le
by operating



Ilagen 3asanvnsiii / Pavel Zavalny

UJTU OKUBJICHUE SKOHOMUKH U OIIPE/ICTIEHHBIN
POCT LIEH, KOTOPOT'O MBI JIOCTUIJIM COBMECTHBIM
pemenueM ¢ OITEK. 3aTem, 110 HAaIUM MOJENAM,
OXXUJAETCSI MUPOBOM CIIAJl, KOTOPBIN OTPA3UTCA U
B LIEHAX HA S3HEPTOHOCUTENIH. CETOJHA HAM HYXKHO
Pa3BUBATH BHYTPEHHUE PBIHKU, YBEIUYUBATD
nortpebnenue. Hanpumep, yxe 6osnee 10 1eT uier
CTAOUIBHOE YBETUYEHUE TOTPEOIEHUA ra3a —
371ECh MBI HA MAKCUMYME NTOTPedIeHns. Bropoe —
HEOOXOANMA CTAOUIN3AIIU 1 AK€ CHYIKEHIE 1ICH
B IIPOEKTAX IO AJIEKTPOIHEPTrETUKE. TPEThs
npobseMa — ra30XUMMU, I7I€ HAI0 IEPEXOIUTD K
BBIITYCKY NIPOAYKIIMU BLICOKUX EPENETIOB — C IIATOr'O
0 BOCBMO», — oTMeTua FOpuii HladpaHuk.

C GOJIBIIMM UHTEPECOM OBLIO BBICIYITAHO
coobmenue naptaepa EY Apréma Ko3/10BCKOTO,
EPBASI YACTh KOTOPOTO Obl/1a CPOKYCUPOBAHA HA
OCOOEHHOCTSAX OIBITA 33PYOEIKHBIX KOMITAHHUI.

Tak, Exxon Mobil B KaueCcTBE CBOETO IPUOPUTETA
BUJIUT YBEJIUYEHHUE CTOUMOCTU KOMITAHUH,

€€ KAMUTAIM3AIUIO, U BCE YCUJINA KOMIIAHUU
KOHLIEHTPUPYIOTCA HA JAHHOM BEKTOPE PA3BUTHUSL.

Kommanwud Statoil B3s1a KypC Ha TEXHOJIOTUYECKOE
JIMJIEPCTBO B OT/EJIbHBIX HATIPABJICHUAX, TOI/IA KaK
OCTaJIbHBIE HAIPABJIEHUSA OTAAIOTCA HA Ay TCOPCHUHT.
KoMnaHusA CTpEMUTCA YIPOILATb CTPYKTYPY,
OTYETHOCTD U T.I1, 4 YCJIOKHATD TOJIBKO TEXHOJIOTUH.
1leT KOMIIAHUY CTABATCA HE AKITUOHEPAMH,
a MH>XEHEPaMU. BbUT TpUBE/ICH IpUMEpP
U3 HOBEHIIEH UCTOPHUY KOMIaHUU Shell,
KOTOpPAsl, BJIOKUB B MHHOBAITMOHHBIN
IIPOEKT IO Pa3paboTKE CEHCOPHOT'O
AHATUTUYECKOT'O UHCTPYMEHTA IS
MOHHUTOPHHI'A2 MECTOPOK/ICHUI B CJIOKHBIX
HEIOCTYIHBIX MeCTaxX Hurepuu Bcero
$80 TrICSY, mOTyYnIa Yepes3 MecsI] BO3BpaT
B $1 MuTH.

Komnanus BP BBIBOAWT HA PHIHOK OYE€HD
MHTEPECHOE IIU(PPOBOE PEIICHUE IO
«MHTEJIJIEKTYAJIbHOM CKBaXHHE» — BP Well Advice
Digital Solutions — KOTOpO€ CIIOCOOHO HE TOJIBKO
IIPOrHO3UPOBATHE BO3MOXXHBIE OCTAHOBKHU ITPU
OypEHNH, HO MOXET TAKKE Ha 623€ UICKYCCTBEHHOI'O
WHTEJIJIEKTA BbIIABATh PEKOMEH/IAIIUHU 10
KOHKPETHBIM U3MCHEHUSIM B [IAPAMETPAX OYPEHHUSL
Jpons! BP 32 30 MUHYT CIIOCOOHBI IIPOBEPUTH 10O }

Llenn komnaHuu CTaBaTca He
akKLMOHEPaMKn, a UHXXEHEPaMWN.

It is the company’s engineers,
not shareholders who set its
objectives.

PROSPECTS

FOpuii Illagppanux / Yury Shafranik

companies, demonstrate today strong technical and
economic performance. The ORF has grown to a
significant extent.

Another trend followed by Tatneft is production
of extremely-high viscosity oil and bitumens on a
commercial scale. Although the geological conditions
of the fields in Tatarstan make them much harder
to develop than, for example, the Canadian fields,
our oil experts achieved the commercial scale and
produce over 4,000 tons of oil per day. Over 600 wells
have been drilled and a range of technologies have
been developed, from planning to managing the
development of such fields. Tatneft PJSC is willing
to provide its services to other companies with
equivalent reserves which have no such technologies
at hand.

Digital technologies, robotic application,
3D-modelling, drones, hydraulic fracturing, multi-
stage hydraulic fracturing, and coiled tubing are
all used extensively by Tatneft resulting in high
performance.

According to Yury Shafranik, Chairman of the
Board of the union of Oil and Gas Producers, the
industry has a solid material and technical base. Most
of the companies have a good level of production,
with some of them positioned even higher. The
Russian Fuel and Energy Complex has not only
restored the production capacity reached by the USSR,
but exceeded it in many
aspects. (Let us note that
the oil and gas production
in the USSR was carried
out not only by Russia).
New large-scale projects
are being implemented. In
general, Russian companies
and the Russian economy as
awhole still have enormous reserves.

However, the world market of raw hydrocarbons
with its shift towards Asia, experiences a many-fold
increase in competition. The global competitors of
Russia are the USA and Saudi Arabia which provide
competition not so much in terms of market supplies
as in terms of economic conditions, including
expenses and cost of production. “In the near two
years we are going to witness economic recovery and }
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3 KM TPyO6OIIPOBO/IA, IOKPBIBAS €KEMECIYHO HUTKY
JJIMHOM B 7 TBIC. KM.

Chevron Corporation UCHOJIb30BaIA
UCKYCCTBEHHBIIN UHTEJIEKT A1 AaHAIN3a
OOJILIIOr'O 0O'bEMA HAKOIICHHBIX TAHHBIX 1O
MECTOPOXACHUAM B PA3PE3aX CKBAKUH. B uTore
ObLJIa IPUMEHEHA TEXHOJIOT' UL, TO3BONIMBIIA HA 30%
YBEJIMYUTb HE(PTEOTAUY, IPUUIEM B TEUEHUE BCETO
HECKOJIBKUX MECALIEB.

HanmonasnpHas He(PTAHAS KOMIIaHUA AGy-/labu
(ADNOC) nogpa3szgeisieT UHHOBALMY Ha [1BA
cermeHTa. ITepBbiil — pull — TO, YTO CO3/1A€TCS B
CaMOM KOMIIAHUU, TAK CKA3aTh, TIOJJHUMAETCS CHUSY.
Bropoit — push — TO, YTO NPUBJIEKAETCS U3BHE U YKE
HOAJEPKAHO PBIHKOM.

B MHpE OTUETINBO NPOSABUIACH TEH/ICHIIUS, HE
3aMEYABHIAACA PAHEE, A UMEHHO: JIJIS1 KDYITHBIX
KOMIIAHUM, MHOTUE U3 KOTOPBIX TOCYIAPCTBEHHBIE
BUHK, HOBaITMY CTAHOBSITCS HE
TONBKO (PAKTOPOM PA3BUTHS,

HO U KPUTEPUEM COOCTBEHHOU
addexkTuBHOCTH. OYEHDb CEPhE3HBIE
(PMHAHCOBBIE CPELCTBA UCTIONB3YIOTCSA
KOMIIAHUSAMH HE TOJIBKO Ha
COOCTBEHHBIX IPEATIPUATHAX,

HO Y Ha 4y>XKuX. CTpaTerus:
NPOJABATh ITATEHTHI HA COBMECTHBIE
npeanpusatud (CIT) u genars 3To
KOHKYPEHTHBIM GM3HECOM CO CBOEH
JOOBIYET, TPAHCIIOPTUPOBKOI U
peanusanuen. M npenmyecTso
371ECh UMEHHO Y TOCYZAPCTBEHHDIX,
K43aJ10Ch O6bl, HETTOBOPOTIMBBIX
KOMIIAHUI, IOTOMY YTO Y HUX €CTh
(PUHAHCUPOBAHUE U BO3MOXKXHOCTD
MNPUHUMATD PEMIEHNA, HO HET
OTYETHOCTH IIEPE]] AKITMOHEPAMHU
32 KQX/IBIX IAT BBICOKOI'O YPOBHS.
TaxO! ONBIT MOXKET OBITH C YCIIEXOM
BOCTpebOBaH B Poccun.

Ecnu cpasuusars fomno HUOKP
B BBIpYUKE, TO y «<POCcHE(TH» 3TOT
[10Ka3aTeb cocTasiseT 0,7%,y
Statoil — 0,6%, y Exxon Mobil — 0,5%,y
Chevron u Shell — o 0,4%, y BP — 0,2%.

B Poccurickoit Pegepanuu
nepBoe HUMPPOBOE MECTOPOKICHUE
OBLJIO BBEJIEHO B SKCILJIYATAIIUIO B
2001 ropy ¢ «ogadu» KOMIAHUN
BP u Shell. Ha cerogasanmaui
JleHb B Poccuu IENCTBYIOT yKe
27 1M@PPOBLIX MECTOPOXKAECHUT.
[ToBCEMECTHO 34/1€MICTBOBAHDI IPOHDI /I
KOHTPOJIsA O6'BEKTOB JOOBIYN U TPAHCIIOPTUPOBKH
HedTU. Ha MECTOPOXACHUAX, Pa3pa0aThIBAEMBIX
npegnpustueM «PH-TTypaedreras», Jo4epHUM
o6mectsoM HK «PocHEDTh», IPOTKEHHOCTD
TPYyOOMPOBOIHBIX MATUCTPAJIEI COCTABIISIET OKOJIO
4,5 ThIC. KM. Habmogenue ¢ Bo3ayxa Io3BoJIseT
MHOI'OKPATHO HOBBICUTD 3(P(PEKTUBHOCTD
KOHTPOJIA 32 pAa6OTOM TPYOOIIPOBOJIOB U OO'BEKTOB
HedTErazoo66I49H, C Y4ETOM TOTO, YTO B BECEHHUH

in Russia.
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CTpaTerus: npoaaBaTth NaTeHThI
Ha COBMeCTHble NpeanpusTUs
(CI) n penaTb 3TO KOHKYPEHTHbLIM
©u3HecoM co cBoen Jobblyen,
TPaAHCMOPTUPOBKOW U
peanun3aumen. N npenmyuiecTso
3[1€Cb IMEHHO Y FOCYAAPCTBEHHbIX, [N,
Ka3anocb Obl, HENMOBOPOTMBbIX
KOMMaHWI, MOTOMY YTO Yy HUX €CTb
(PUHAHCUPOBAHNE 1 BOSMOXHOCTL [RSEIPION SR RIS
NPWUHKUMaTb peLleHusl, HO HeT
OTYETHOCTU Nepes akLMoOHepamMu
3a KaXkablN LAr BbICOKOIO YPOBHS.
LE N AV IO T XA e el Of sensory analysis equipment
BOCTpeboBaH B Poccum.

The strategy involves the sale of
patents to a joint venture (JV)
turning it into a competitive
business with its own production,
shipment and marketing. In this case
state-owned companies, though
more inert, have an advantage of
possessing the necessary funds

and the opportunity to take steps
without accounting to shareholders
for each high-level decision. This
practice is likely to be high demand

a certain rise in prices to be reached under our mutual
agreement with OPEC. Then our models forecast a
global economic slowdown which will also affect
energy prices. Today we need to develop domestic
markets and to increase consumption. Thus, we have
had a continuous increase in gas consumption for the
recent ten years now reaching the maximum demand.
Second, we need price stabilization of even price
reduction for electric energy projects. A third problem
is connected with the chemical utilization of natural
gas where we have to manufacture products of a
higher value-added level switch from level five to level
eight,” said Yury Shafranik.

Artyom Kozlovsky, the partner of EY, made a most
interesting report, with its first part being focused on
the foreign practices. For example, Exxon Mobil gives
priority to the increase in the company value and its
capitalization and uses its best efforts to pursue this
strategy.

The policy of Statoil is
technological leadership
in certain areas, while the
remaining activities are
based on outsourcing. The
company is willing to simplify
its structure, accounts, etc.

only target for upgrading. It
is the company’s engineers,

objectives. The recent history
of Shell refers to an innovative
project for the development

for monitoring inaccessible
Nigerian fields, which cost the
company only $80,000 and in
a month brought a return on
the investment in the amount
of $1 mln.

BP introduces to the
market BP Well Advice Digital
Solutions, an ambitious digital
solution for the smart well
which, apart from being
able to forecast potential
drilling breaks, may also
give recommendations
based on artificial intellect
for specific changes in the
drilling parameters. BP drones
may examine up to 3 km of
pipeline in 30 minutes, covering a monthly line of
7 thousand kilometers.

Chevron Corporation has used artificial intellect for
the analysis of the extensive collected data in relation
to the fields in well logs. The technology applied after
the analysis enhanced oil yield by 30 per cent within
several months.

The Abu Dhabi National Oil Company (ADNOC)
divides innovations into two segments. The first one,
pull, includes everything created by the company



IIEPHUO]] MHOTHUE
YYIACTKHU CTAHOBSTCS

CoBpemeHHas annapaTypa
0©ecnMNoTHNKOB TPaHCINPYeT

itself, which, so to say, goes upwards. The
second one, push, is taken from outside and
has already been supported by the market.
There is a clear newly-appeared tendency
in the global market for major companies,
including state-owned vertically integrated
oil companies, to consider innovations not
only the factor of development but also
the performance criterion. Companies

PROSPECTS

HEHPOXOMMBIMH. onepaTopy nsobpaxeHne
R Sl & BLICOKOM pa3peLLeHNN B
OCCIHIOTHHKOR peXunMe peanbHoro BpeMeHm.
TPAHCIHUPYET ONEPATOPY

M306paKeHUE B Drones are equipped with
BBICOKOM Pa3pCIICHIN moders tools which transmit to
B PEKUME PEATTLHOTO the operators high-resolution
BpeMEHH. Kpome real-time images.

BUJIMIMOT'O THNAIIA30HA,

KaMEPBI PA0OTAIOT

B MH(PPAKPACHOM CIIEKTPE, YTO MO3BOJIAET
NOJIYy4YaTh MHPOPMALIHIO U B TEMHOE BPEMS CYTOK.
ITpuMeHeHnE 6ECIMIOTHUKOB HAPAAY C IPYTUMH
COBPEMEHHBIMH TEXHOJIOTUAMU TTO3BOJIUT
CYLIECTBEHHO MOBBICUTD SKOJIOTUUYECKYIO U
MNPOMBIIUIEHHYIO 6€30MTACHOCTD, 4 TAKXKE YCUIHUTD
KOHTPOJIb 32 OOBbEKTAMU HEPTETA30/J0OBIYH.

OJIMH U3 OTEYECTBEHHBIX TEXHOJIOI'MYECKUX
JIMJIEPOB, KOMITAHUA «['a3IPOM HEPTH», PEATTU3YET
OPOEKT «VMIHTENNEKTYAIbHASA CKBA)KUHA> U PA3BUBAET
CHUCTEMY «DJIEKTPOHHAA PA3PA00TKA AKTUBOB»>
(OPA), npefHA3HAYEHHYIO /111 CUCTEMATU3AIIUN
JIAHHBIX C MECTOPOXK/ICHUI. Pa3paboTaH MEXAHN3M
CHATHA NH(HOPMALIUU CO CKBA’KHH, TOPa30 boiee
NPOABUHYTHIMN, 4eM Yy BP, KOTOPBIH NO3BOIMII
YBEJIMYUTD MEKPEMOHTHBII IIEPUO, PA6OTEI
BHYTPHUCKBLXHHHOTO O60PYAOBAHMS Ha 46 CYTOK.
DTO O3HAYACT HA 315 pPEMOHTOB B I'OJ] MEHBIIIC.
CoO37aHBI MEXAHU3MBI, [IO3BOJIAIONINE CHU3UTD
CcpeaHe3a60MHOE /1aBJIEHUE,
COKPATUTD IIPOCTOU U YBEJIMYUTD
106614y npuMepHO HA 1000 TOHH B
CYTKH.

Kommnanus «J TVKOWJI> peanusyer
KpynHbIi n1poekT Light Field, Takxe
BKJIIOYAIOIINI B CEOsI CUCTEMY
IEKTPOHHOTI'O «<MHTEJJIEKTYAJIbHOI'O
MECTOPOXKAEHUA» U IIO3BOJIAIONUN
OIITHUMH3UPOBATH IIPOU3BOJCTBEH-
HBIE LICTIOYKHU OT IIACTA IO

MeCTOPOXAEHNM.

«laznpom HedTb», peanusyeTt
npoekT «MHTennekTyanbHas
CKBaXXWHa» 1 pa3BuBaeT
cUcTeMy «InNeKTPOHHas
pa3paboTka akTneoB» (JPA),
npeaHasHa4vyeHHyo ans
cMcTemMaTmsaumm faHHbIX C

invest significant funds both into their own
businesses and into other companies. The
strategy involves the sale of patents to a joint
venture (JV) turning it into a competitive business
with its own production, shipment and marketing. In
this case state-owned companies, though more inert,
have an advantage of possessing the necessary funds
and the opportunity to take steps without accounting
to shareholders for each high-level decision. This
practice is likely to be high demand in Russia.

The research and development share in the earnings
is equal to 0.7 per cent for Rosneft, 0.6 per cent for
Statoil, 0.5 per cent for Exxon Mobil, 0.4 per cent for
each of Chevron and Shell, 0.2 per cent for BP.

The Russian federation brought into production its
first digital field in 2001 at the suggestion of 13 and
Shell. Currently, Russia has 27 digital fields. Drones
are being applied everywhere for monitoring the oil
production and transportation facilities. The length of
pipelines at the fields developed by RN-Purneftegaz,
a subsidiary of the Rosneft Oil Company, is about 4.5
thousand kilometers. Air monitoring multiplies the
efficiency of control over pipelines
and oil and gas production facilities,
given that springtime makes many
of the sites impassable. Drones are
equipped with moders tools which
transmit to the operators high-
resolution real-time images. Apart
from the visible range, the cameras
use infrared spectrum, which make
it possible to receive information
during night hours. Application of

KOMMEPYECKOTO Y3714 y4eTa HEPTHU.
Bneuartnaomue npumepsl

YCIIEITHOTI'O BHEJIPEHM A HOBBIX

TEXHOJIOI'UU POCCUNCKUMU

Gazprom Neft is implementing
the project of Smart Well and
is working on the system of
Electronic Asset Development

drones in addition to other modern
technologies ensures a much higher
environmental and industrial safety
and a stronger control of oil gas

KOMIIAHUAMHU MOKHO ITPOJOJIKUTD,
HO HEJIb3 HE COITIACUTBCA C TEM,
4TO HA Iy TU MHHOBALIUI KOMIIAHUH
BCTPEYAIOTCA C ONIPEAEIEHHBIMUA
NPENATCTBUAMM, IATh OCHOBHBIX U3
KOTOPBIX BbIJIEAA€T KOMIIaHUA EY.
Camas CJIO)KHAA IPO6IIEMA — ITO JOCTHUXKEHHNE
6aJ1aHCa MEXY JOATOCPOYHBIMU 1E/ISIMU U
KPAaTKOCPOYHBIMHU 33/1a9aMU. UHBECTHUIINU — OUYE€Hb
JIOJITOCPOYHASI MHUIIMATHUBA, U KAKHE U3 HUX Ay T
PE3YIBTAT, 4 KAKUE CITHUIIYTCS, 3APAHEE OIIPEACIUTD
HEBO3MOXHO. EC/IM pyKOBOACTBO KOMIIAHHUH
MOTHUBUPOBAHO HA (PUHAHCOBBIN PE3YIbTAT B
KPATKOCPOYHOM NIEPCIIEKTUBE U JICJIAET CTABKY
TOJIBKO HAa OJJUH IIPOEKT WJIU Ha OJJHY CTPATETUIO
MHHOBAIU, TO OYEBUIHO, YTO B TAKYIO KOMIIAHUIO

(EAD) designed for the
systematization of data from
the fields.

facilities.

Being one of the national
technology leaders, Gazprom Neft is
implementing the project of Smart
Well and is working on the system
of Electronic Asset Development (EAD) designed for
the systematization of data from the fields. The system
created for collecting data from wells is far more
advanced than that used by BP and its application
results in the overhaul period of downhole equipment
being extended by another 46 days. It means that the
amount of well repair works is decreased by 315 every
year. There are systems used to reduce the average
bottom hole pressure, to shorten the non-productive
time and to increase production by approximately
1,000 tons per day.
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WHHOBAIIUU IPUAYT C OONBIIUM TPYAOM. Takue
KOMIIAHUH, KAK IPABUJIO, TOKYTAIOT, CHJIBHO
MHEPEIIAYUBAS, APYTHUE KOMITAHUHY, Y KOTOPBIX YK€
UMEIOTCSI TOTOBbIC MHHOBAIIMOHHBIE PEIICHMS,

— H4 CTa/IMU NUJIOTHBIX IIPOEKTOB. B 4acTHOCTH,
NOJO6HBIM O6pa30oM JercTByeT Exxon Mobil.

Bropast npo6ieMa — Ype3BbIYAHO CIIOXKHAS
OpoLEeAypa IOUCKA U OTOOPA MHUJIOTHBIX IPOEKTOB.
V KPYIIHBIX POCCUMCKUX KOMIIAHUU UMEIOTCS
CBOU COOTBETCTBYIOIIUE
CTPYKTYPBL, HO UX
CTPATEruy IOMUCKA U
0T60pPa UHHOBAITUIL
JTAJIEKO HE BCETA
COOTBETCTBYIOT
JIYYIIUM MHUPOBBIM
NPAKTHUKAM. 3a49aCTYIO
OpeAIOYTEHNUE OTHACTCS
6osee TpaJUITUOHHBIM
IPOEKTAM, 6OJIEE CIIOKOHUHBIM C TOYKHU 3PEHUS
00'bEMOB HEOOXOAUMBIX N3MEHEHU.

Eme ogHa npo6sieMa — TO, 4YTO NIPAKTUYECKU
HHU OJIHA KOMIIAHH S HE TOTOBA BKJIA/IbIBATHCS B
BBICOKOPHCKOBBIC TIPOEKTHL

Ciiepyiolee NpensTCTBUE HA ITYyTHU BHEJIPECHU S
UHHOBAIIUU — UHEPTHOCTD OOJIBIINX KOMITAHUH,
nepe; KOTOPbIMU CTOSIT 331449 110 COKPAIECHUIO
3aTPaT U CTAOUIN3ALTUHN
OIEPATUBHOM
JIETEIbBHOCTY, 4
UHHOBAIIUU — 3TO BCEI/A

HaPYIICHUE TEKYMEH e UATU B MHHOBaLMKW. A ecnu

MOZC/IH. CTOUT, TO ONpeaennTb KNtoyeBble
Y, HaKOng’ HarnpaBJ/ieH1s AeATeNbHOCTU U

[IATAA HTPOBIIEMA = noaobpatk Hy>XHble Kaapbl.

KOMMCPIIUATIU3AL U,

TPa/IUIMOHHO Every company, whether state-

HedTerasoBbie owned or oil service company,

KOMIIAHUHU BKJIAbIBAIOT
CpPEACTBa, YTOOBI
pa3pabdoTarb
TEXHOJIOTUIO JIJISI CBOUX
HYX]I, HO PE3YJILTATOM
B HEKOTOPBIX CIy4aax
CTAHOBATCS PEMIECHUA,
UHTEPECHBIE JIJIS PBIHKA.
[Tpoaaka TAKUX PENIEHNUH MOXKET IO3BOJIUTh
XOPOHIO 3apabOTATh HA CTOPOHE, OJJHAKO HAIIHU
KOMIIAHUH ITOK4 HEJOCTATOYHO UCIIOIb3YIOT TAKUE
BO3MOXHOCTH.

Kaxxpas komnanus — BUHK in, HedrecepBucHas
JIU — JIOJIKHA JIJIs1 €651 PEIINUTD, CTOUT JIU € UTU
B MHHOBAIIMU. A €CJIM CTOUT, TO OIIPEJEINUTD
KJIIOUEBbIC HAIIPABJICHUS JEATEIBHOCTU U IO100PATh
HY>KHBIE Ka/IPbI, HE TOJILKO IIPOU3BOJCTBEHHEIE,
HO M KOMMep4decKue. Ele BaXKHO IIOMHUTD, YTO
MHHOBAIIUH PA6OTAIOT TOJIBKO B PEXXUME OUCHb
KOPOTKHUX LIUKJIOB, 4 JIAHAIIA(DT MEHSETCS O4YCHb
CTPEMMTEJILHO.

AHATHUTHYECKAA IPYIIIA XKy PHAIA <BpeMsa KOJITIOOHMHTa»
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npaKTVI‘-IeCKVI HW OAdHa
KOMMaHUA He rOTOBa
BKJ1aablBaTbCA B

BbICOKOPUCKOBbIE MNPOEKThI.

Hardly any company is ready
to invest in high-risk projects.

Kaxpas komnaHusa — BUHK nn,
HedTecepBUCHas NN — LOMKHA
Ans cebs pelwmnTb, CTOUT Nn

should make its own choice

in favour of or against innovations.
If it chooses to pursue innovations,
it should identify the key business
activities and to find the required
human resources.

LUKOIL is implementing the project of Light
Field which also involves the system of electronic
digital field and gives an opportunity to improve the
production chain, from formation to oil metering
station.

The impressive success of the implementation
of new technologies by Russian companies may be
supported by other examples, but there is no denying
that on the way of innovations companies meet
certain obstacles out of which EY has identified
the following five as the major ones.

The most complicated problem is to find a
balance between the long-term goals and short-
term objectives. Investments are a long-term and
it is impossible to foresee which of them will
bring fruit, and which will have to be written off.
If the company management seeks short-term
financial results and focuses on a single project
or innovation strategy, such company is unlikely
to benefit from innovations. As a rule, such companies
acquire at overcharge prices other companies with
ready-made innovative solutions at the stage of pilot
projects. This is the way chosen, for example, by
Exxon Mobil.

A second problem is an extremely complicated
procedure for the search and selection of pilot
projects. Major Russian companies have their relevant
bodies but their strategies for the search
and selection of innovations are not always
consistent with the best global practices.

It is not rare that more traditional projects
prevail as they the changes they require are
less dramatic.

Another problem is that hardly any
company is ready to invest in high-risk
projects.

Next obstacle on the way of innovations
is the inertness of large companies whose
objectives are cost reduction and stable
operation, while innovations consistently
involve interference with the current
pattern.

And finally, a fifth problem is
commercialization. It is customary for oil
and gas companies to invest funds for the
development of technologies for their own
purposes, with such technologies providing from time
to time solutions attractive for the market. The sale
of such solutions may bring benefits from external
sources, but our companies are not yet active enough
in using such opportunities.

Every company, whether state-owned or oil service
company, should make its own choice in favour
of or against innovations. If it chooses to pursue
innovations, it should identify the key business
activities and to find the required human resources,
both in terms of production and commerce. It is also
worth remembering that innovations a short-term
cycle mode with the background changing overnight.

Analytical Group of the Coiled Tubing Times
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izrpynnn OUA czao HOBUHKA

HHHOBALHOHHOE OBOPYA0BAHHE

PaspaboTka 1 NnpOM3BOACTBO

obopyaoBaHuA:

* AAA HanpaBAEHHOTro OypeHus;

* AAA KHCAOTOCTPYWHOIO M
rMAPOMOHMTOPHOTO OypeHus;

= AASl pab0oThI B LIAXTHBIX YCAOBHAX;

* aTaKKe, CKBAXXMHHOIOs _
000pyAOBAHMA ¥ MHCTPYMEHTA 4
(coeaunmtenn c THKT, knana 415
o6paTHble U UHPKYARLIHOH 1""*
HacapKH rTHAPOMOHHMTOPHBIE
pPa3beAUHHTEAN, cuﬂ,u.uﬂm
KOMNIOHOBKH, FOAOBKH K2 ’i
AOBMAbHbIH iIH rpyme

Tena. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com




MA OUA czao HOBUHKA

OHHOE OBOPYI0BAHKE

OBOPY/JOBAHUE /151 3XEKTOPHOM .
OYMUCTKM CKBAXMH A

MpedHa3HavyeHo OnA ebINONHEHUA onepayul NPOMbIBKU 8
20PU30OHManbHLIX U Opy2UX MUNo8 CK8KUHaX C aHOMaNbHO
HU3KUMU niiacmoebiMu 0agieHusIMU U 8bICOKUM

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

[JaHHbIi cnocob npoMbIeKu OCHO8aH Ha 3(hchekme
eKmupoeaHus, codaeaeMo20 NOMOKOM XUdKocmu ¢
bW OL CKOPOCMbI0 MEYEHUS.
[Ans wupkynsayuu ucnons3yemcs dgoliHast (KoHYempuyHas)
konmiwbuHzoeas mpyba, 2de paboyull nomok nodaemcs 8
ckeaxuHy no eHympexHel MHKT, a axexkmupyembi

Cocmae ob6opydoeaHusi; 6HYMPUCK8aXKUHHas
KOMNOHO8Ka, y3en Hamomku ¢ deoliHol MHKT,
ycmbegoe cOopHOe 0CHO8aHUe (NS CK8aKUH C
HaKIoHHLIM ycmbeM). Ikcnnyamupyemcs
COBMECMHO ¢ KonmiobuH208LIMU YyCMaHO8KaMU

- fuamemp komnoHoeku, Mm: 54...76;

. Quamemp FHKT, mm: 38,1x22,2 / 50,8x25,4 / 60,3x31,8;
Koaghpuyuenm axexyuu: 0,1...0,3;

MakcumanesHas enybuHa ckeaxuHbl no cmeony, m: 9o 3

Ten. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com
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MMEHHO HA TAKOM OOOPYJOBAHUU
1 HAJI0 PaA0OTATH!
It Is the Equipment That We Have

Been Waiting For'!

13-a Ilompeobumenvcras kongpeperivus C3AO «DHIIMAIIL
13" FIDMASH’S Consumer Conference

B MuHCKe, B KOH(MEPEHII-3aJI€ OTEIIS
«Bukropusa-Onumi, 1-2 mapra 2017 roga
npouwia 13-a [ToTpebuTenbCKas KOH(PEPEHI U
O BOIIPOCAM IKCILIYATAIUH KOJITIOOUHTOBOT'O
060PYyJOBAHUA, IEMEHTUPOBOYHOI'O, HACOCHOT'O,
430THOTO OOOPYIOBAHHS U OOOPYAOBAHHUS
1 I'PIT, opranuzosanHasa C3AO0 «PUIMAI>.
DTO NPEAIPUATUE — ETUHCTBEHHBIN HA
TEPPUTOPUH ENMHOTO 9KOHOMHUYECKOTO
IPOCTPAHCTBA IPOU3BOAUTEN IOJIHOT'O CIIEKTPA
BCEH BBIIIENEPEYUCICHHON TEXHUKU JJ151
BBICOKOTEXHOJIOTUYHOI'O HE(PTErA30BOI'O CEPBUCA.
OCO6EHHO U3BECTHBI KOJITFOOMHIOBBIE YCTAHOBKUA
«DNJIMAIIl», KOTOPBIE, ITO OT3BIBAM IIOJIB30BATEIEN
u3 Poccun u apyrux crpad CHI, cBOMM BBICOKHUM
Ka4€CTBOM YBEPEHHO YJEPKUBAIOT OOJBIIYIO JOIIO
PBIHKA COOTBETCTBYIOMIETO OOOPYAOBAHUSA, B PD —
6onee 75%.

EsxeropgHele TOTPEOUTENBCKUE KOH(PEPEHITUN
NPEANPUATHS CTAJIH YKE XOPOHIEN TPAAUIUEL.
OHHU OKUAAEMBI IOTEHITUAIBHBIMHU YYACTHUKAMH,
SIBJISTFOTCSI TJIABHOM IIJTOIA/JKOM OOMEHA
MPAKTUYECKUM OIBITOM IKCILIYATAIIUN
0060pPYAOBAHMS, HEU3MEHHO COOUPAIOT
LMIMPOKUU KPYT IIPEACTABUTEIIEN — KAK IIPABUIIO,
PYKOBOAUTENIEN, ITTABHBIX MHKEHEPOB U BEAYIIINX
CIIEUATNCTOB HE(PTETA30CEPBUCHBIX KOMITAHUI.
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The 13" Consumer Conference on the operation
of coiled tubing equipment, cementing, pumping,
nitrogen equipment and equipment for hydraulic
fracturing was organized by FIDMASH on March 1-2
2017, in the conference hall of the hotel Victoria-
Olimp in Minsk. In common economic space, this
enterprise is the only manufacturer of the full range
of all of the above mentioned equipment for high-
tech oil and gas service. Particularly known are coiled
tubing units FIDMASH, which, according to users from
Russia and other CIS countries, with their high quality
confidently retain a large share of the market of the
corresponding equipment, in Russia — more than 75%.

Annual consumer conferences of the enterprise
have already become a good tradition. They are
expected by potential participants, they are the main
platform for the exchange of practical experience in
the operation of equipment, invariably gather a wide
range of representatives — usually managers, chief
engineers and leading specialists of oil and gas service
companies.

FIDMASH’S consumer are a unique form of
direct constructive dialogue between equipment
manufacturers and its users. The event is primarily
aimed at those specialists, for whom the FIDMASH
branded technique has become the main tool
of labor, who by means of it are mastering and




INoTpebuTenbCKue KOH(PEPEHITUU
C3AO «PUIMAI» — yHHKATBbHAS OpMa
MIPSAMOrO KOHCTPYKTHBHOT'O JUATIOT'd MEXKY
IPOU3BOAUTEIAMU OOOPYJOBAHUSA U €TO
MHOJIb30BATENAMU. MEPOIPUATHE B IIEPBYIO OYEPEb
PACCYNTAHO HA TEX CIELUATIUCTOB, IJIs1 KOTO TEXHUKA
nox 6pengom «PUIMAII> cTasta OCHOBHBIM OPYAHUEM
TPY/4, KTO C IOMOMIBIO HEE OCBAUBAET U YCIIEIITHO
IPUMEHSET HOBEHINE 3(PPEKTUBHBIE TEXHOIOTUHA
OOCITy’>KUBAHUS CKBAKUH, KTO XOUET 3HATD OOJIbIIIE
0 BO3MOXXHOCTAX 3TOrO O60PYIAOBAHUS, O IYTAX €TO
MOJIEPHU3ALIUH, O BUAX CEPBUCHOTO OOCIY KUBAHUS,
0 (pOpMaAX HOCTOSHHOTO B3AUMOJEUCTBUSA C
MIPOU3BOAUTEIIEM U IUTAHAX IO PA3PAOOTKE U
MIPOU3BOACTBY HOBBIX IPOAYKTOB. HEM3MEHHO
HAa KOH(PEPEHIUIO TTPUEZKAIOT 1 HOBUYKHU —
MNPEJCTABUTENIN CEPBUCHBIX KOMITAHUH, TOJIBKO
HAMEPEBAIONUXCA IPUOOPECTH KONTIOOUMHI OBbIE
YCTAHOBKH UJIX OOOPYIOBAHHUE JIIS IPOU3BOACTBA
I'PIL. [I;11 HUX 3TH BCTPEYU CTAHOBATCA HACTOAIIEH
LIKOJIOH, B KOTOPOM MOKHO IIOYEPIIHYTD 3HAHUA KAK
Y CIIELIUAJIIMCTOB 34BO/IA-U3TOTOBUTEIA, TAK U HOJIEE
ONBITHBIX KOJUJIET.

Jnsygactus B 13-11 [IoTpebuTenbCKON
KOH(PEPEHIIUH IO IPUTTIAIIEHUIO IPEATIPUATUA B
MUHCK HIpUOBLIU IPEACTABUTENU OOJIEE ABAALATH
KOMIAHHUMH, SKCILTyaTUPYIOMUX O60PYLOBAHUE
«DUIMAIIL> B LlenTpanpHOM Poccyy, 3amajHON 1
Bocrounort Cubupy, YKpanne u benapycu.

KoH(pepeHIINIO OTKPBUI HAYAJIbHUK OTAENA
MNPOJAXK U INIPOABIKEHUA TPOAYKIUK C3AO
«DUIMAII> ¥O.B. BeayruH. OH U3JI0KUJI LIE/IN
MEPOIPHUATHA U IIPU3BAJI ETO YIACTHUKOB K
JUAJIOTY: «MBI XOTHM PACCKA34Th BAM, KAK MBI
BUJUM OyJyIIiee, U IOCTPOUTD C BAMH JIMAJIOT, B XOJIE
KOTOPOI'O CMOYXKEM ITOHATD, KAKOE OOOPYAOBAHUE
CErO/iHA U 3aBTPA OYIET BOCTPEOOBAHO, UTOOBI MBI,
KOI71a 3TU NNOTPEOHOCTH BOZHUKHYT, OBLJIN 'OTOBbI
ux obecrieunTs. [Iponry BaC 6bITh AKTHBHBIMH
U BBIXO/IUTh HA OOPATHYIO CBSA3b, YTOOBI HAIlId
TEXHUKA MAKCUMAJIbHO COOTBETCTBOBAJIA BAIIUM
TPEOOBAHUAM». }

successfully applying the latest effective well servicing
technologies, who want to know more about the
capabilities of this equipment, about the ways of its
modernization, types of service, forms of constant

MoTpebuTtenbckme KoHpepeHLUn
C3A0 «®DUOMALL» — yHMKanbHas dopma
NPSIMOro KOHCTPYKTMBHOIO AManora Mexay
npouvssoauTensmmn obopyaoBaHMs 1 ero

nonb3oBaTenaMn.

FIDMASH'S consumer are a unique form
of direct constructive dialogue between
equipment manufacturers and its users.

interaction with the manufacturer and plans for the
development and new products. Invariably at the
conference appear newcomers — representatives
of service companies, only intending to buy coiled
tubing installations or equipment for the production
of hydraulic fracturing. For them, these meetings
become a real school, in which it is possible to gain
knowledge both from the experts of the manufacturer
and from more experienced colleagues.

Representatives of more than twenty companies
operating on FIDMASH equipment in Central Russia,
Western and Eastern Siberia, Ukraine and Belarus
arrived at the invitation of the enterprise in Minsk to
the 13* Consumer Conference.

The conference was opened by director of sales
and promotion of products division of FIDMASH
Yu. Belugin. He outlined the objectives of the event
and urged its participants to dialogue: "We want to tell
you how we see the future and build a dialogue with
you, during which we will be able to understand what
equipment today and tomorrow will be in demand,
so that when these needs arise, we are ready to suffice
them. Task you to be active and to provide feedback,
so that our technicians will meet your requirements as
close as possible. "

Deputy Director General of FIDMASH on technical }

PROSPECTS
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C NPUBETCTBEHHBIM CJIOBOM K YYaCTHUKAM
KOH(PEPEHITUM OOPATUIICS 3AMECTUTEIIb
re’epajibHOro gupexkropa C3A0 «bPHMIMAIIL>
10 TEXHUYECKHUM BOIIpocaM A.B. JImaeBu4. OH,

B YaCTHOCTH, CKa3aL «bpeny « PUIAMAIIL> yxe
JaBHO U XOPOIIIO U3BECTEH BCEM, KTO CBA3AH C
HedTerazosbiM cepBUcOM. C3AO «PHIMAIIL» 66110
co3gaHo B 2001 rogy Kak CIENUaJIU3UPOBAHHOE
MNPOEKTHO-IIPOU3BOACTBEHHOE NPEAIPUATHE.
OCHOBHO! JIEATEIBHOCTBIO TPEATIPUATHSA

ABJIAETCA PA3pabOTKA U IPOU3BOACTBO
MHHOBALIMOHHON NPOAYKIIUH, PA3JITUYHOIO
YHUKAJIBHOT'O HE(PTETA30BOIO OOOPYJOBAHUSL.
JInHENKN OO60PYAOBAHUS HE OTPAHUYHUBAIOTCS
TOJIBKO TEMU HAUMEHOBAHUAMHU, KOTOPBIE
0603HAYEHBI B HA3BAHNH JJAHHOU KOH(PEPEHITU L.
ITOCTOAHHO BEAETCSA PACIIMPEHNE BOZMOKHOCTEN
CYILECTBYIOLIETO, 4 TAKXKE CO3[JaHHE HOBOI'O
BBICOKO(D(PEKTUBHOI'O OO60PYOBAHM S, OTBEYAIONIETO
COBPEMEHHBIM TPEOOBAHUAM U COBPEMEHHBIM
OBICTPOPA3BUBAIOIIUMCA TEXHONIOTUAM. CO3/1aI0TCS
U IIOJTyYaIOT JAJbHENIIEE PA3BUTHE JTIEKTPOHHBIE
CHCTEMBI YIIPABJIEHUA U AaBTOMATHU3ALH IIPOLIECCOB,
KOTOPBIM MBI YAEISAEM TAKXKE OOJIBIIOE BHUMAHHUE.
Bcé€ 3TO CTA710 BO3MOXKHBIM OJ1arOf1apsi TOMY,

910 «PHIMAII> OCYIIECTBIAET ITOJTHBINA ITUKIT
CO3JJaHUS OOOPYAOBAHUA, KOTOPBIA BKIIOYAET
Pa3pabOoTKy, MOCTAHOBKY Ha IIPOU3BO/ICTBO, BBIITYCK,
CEPBHUCHOE OOCITY’KUBAHHUE, A TAKIKE MOJTOTOBKY
OOCIIY>KUBAIOMIETO IepcoHana. Besa nponykius C3A0
«DUIMAIIl» — 3TO PE3YIBTAT HAYYHO-TEXHUYECKHUX
Pa3paboOTOK COOCTBEHHBIX KOHCTPYKTOPCKUX OI0PO.
CeroiHa BalllEMy BHUMAHHUIO OYAYT IPEICTABICHBI
JOKJIAJbI IIO TEMATUKE PA3JIMYHOIO O60OPYAOBAHHUA,
TEXHOJIOT U, CEPBUCOB, 4 TAKXE OYAYT 3aTPOHYTEHI
BOIIPOCHI, CIIOCOOCTBYIOUIUE YCIIEITHOMY
MPOBEJACHUIO PA6OT. DTO OYAYT JOKIAbI HE TOJIBKO
06 060pyOBaHNH, BbIITYCKAeMOM C3AO «DVIMAIIL,
HO U O IIPOJAYKIIMU KOMITAHUH-TTAPTHEPOB,
61aro[apst KOTOPBIM OOECIICUNBACTCS PACIINPEHHE
BO3MOKHOCTEN OCHOBHOT'O O60DYAOBAHUA U
KOMIUIEKCHBIE PEIIEHN /1 HAMUX ITIOTPEOUTEIIEN.
B nocnepnee Bpemsa Ha MOJOOHBIX MEPOIIPUATHAX
MBI CTAPAEMCS TOBOPHUTD HE TOJILKO O TOM, YTO YK€
JOCTUTHYTO, HO M O TOM, K YEMY MBI JIBUKEMC, HAJJ
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issues A. Linevich welcomed the conference
participants. In particular, he said: "The FIDMASH
brand has long been well known to all who are
connected with the oil and gas service. FIDMASH
was established in 2001 as a specialized design and
manufacturing enterprise. The main activity of
the enterprise is the development and production
of innovative products, various unique oil and gas
equipment. Rulers of equipment are not limited to
those names, which are indicated in the name of this
conference. Constantly expanding the capabilities

«PUNOMALL» ocywecTBNSIET NOAHbIN LUK
co3paHns 0bopyaoBaHUS, KOTOPbIM BKIOYaeT
pa3paboTky, NOCTaHOBKY Ha NPOU3BOACTBO,
BbIMYCK, CEPBMCHOE 0bCnyXXnBaHWe, a Takxe
NOAroTOBKY 0OCnyXXMBatoLLEero nepcoHana.

FIDMASH provides a full cycle of creation of the
equipment, which includes the development,
staging the production, release, service, and
training staff.

of the existing, as well as the creation of new highly
efficient equipment that meets modern requirements
and modern fast-developing technologies. Electronic
control systems and process automation are created
and are being further developed, and we also pay
great attention to them. All this became possible
thanks to the fact that FIDMASH provides a full cycle
of creation of the equipment, which includes the
development, staging the production, release, service,
and training staff. All products of FIDMASH are the
result of scientific and technical development of its
own design bureaus. Today you will be presented
with reports on various equipment, technologies,
services, as well as issues that contribute to successful
work. These will be reports not only on the equipment
produced by FIDMASH, but also on the products of
partner companies, thanks to which the capabilities
of the main equipment and integrated solutions for
our customers are expanded. Recently, at such events,
we try to talk not only about what has already been
achieved, but also about what we are moving to, what



4eM padoTaeM, U YTO, 10 HAEMY MHEHUIO, OYZAET
BOCTPEOOBAHO B OmrKarem 6ygymeM. Ham oueHb
BA’KHA OOPATHAA CBA3b C HOTPEOUTEAMU, YTOOBI YKE
HAa PAHHUX 3TAMNAX MBI MOIVIM COPUEHTUPOBATHCS B
PEMIEHUY KOHKPETHBIX 33144,

OdurinanbHasg IporpaMma KOH(PEPEHIITUNU
TPAJUIIUOHHO ObLIA PACCUNTAHA HA [1BA THA U
BKJIIOYA1a 18 IOK/I1aJ0B, IIOCEIICHHE BHICTABKU
060PYIOBAHMA K OOCYK/IEHHE AKTYAJIbHBIX BOIIPOCOB
32 KPYIJIBIM CTOJIOM.

TeMaTHUKy BEICTYIIJIEHHUI MOXKHO YCJIIOBHO PA3/JIE/INTh
Ha HECKOJIBKO OJIOKOB: BBICTYILIEHUS IIPEACTABUTENEH
OPEAIPUATHA-U3TOTOBUTEA, IPE3EHTYIOMUE
OCHOBHBIE BUJIbI TPOAYKIIMU M AKIIEHTUPYIOIUE
BHUMAHHE HA YCOBEPIIEHCTBOBAHUAX CEPUITHO
BBIITYCKAEMBIX MAIIUH, THHOBAIITUOHHBIX
Pa3pabOTKaX, MPEIATAEMBIX PBIHKY, 4 TAKXKE
BOIIPOCAX, BOZHUKAIOIIUX B IIPOLIECCE AKCILIYATAIUTH
BBICOKOTEXHOJIOTHYHOTI'O OOOPYIOBAHUA
3aKA3YUKAMUY; JOKJIABI IPEJCTABUTENICA
HEPTEra30CEPBUCHBIX KOMITAHUH, 0O0OIIAIONIE
OIIBIT MCIIOIb30BaHUA TpoAyKUMU C3A0 «PHIMAII;
JOKJIA/IbI OT KOMITAHUI — MapTHEPOB C3A0
«PUIMAII»; nH(MOPMALUA OT JIM3UHI'OBBIX U
CTPAXOBBIX CTPYKTYP O (PUHAHCOBBIX MHCTPYMEHTAX,
CIOCOOCTBYIOIMNX MPUOOPETEHHUIO U COAEPKAHUIO
BBICOKOITPOJYKTUBHOTI'O, 4 3HAYUT, JOPOT'OCTOAMIETO,
060PYIOBAHUSL.

C TpHOYHBI IEPBOI'O JHA KOH(pEPEHIIUN
CO CTOPOHBI OPTAHU3ATOPOB OBbLIIA O3By4YEHA
MHMOPMALIMA O NIEPCIEKTUBHBIX HATIPABJICHUAX
Pa3BUTHA KOJITIOOMHIOBOI'O OO0PYNOBAHNUA,
06 onTUMM3AIINU cocTaBa Komriekca THKT
34 CYET MOBBIIIEHWA UHTETPAIIUHA HACOCHO-
HATHETATEJIBbHOTO O60PYAOBAHMA, 00
MHHOBALIMOHHBIX KOJITIOOMHI'OBBIX TEXHOJIOT'UAX,
O COBEPIIEHCTBOBAHUH MOJ’bEMHOI'O AIPEraTa
JUISL COBMECTHOU PabOTHI C KOITIOONMHI OBBIMH
YCTAHOBKAMH, O PA3BUTUH CUCTEM YIIPABIEHUA
¢oramu I'PIT 1 O11eITe UX MOACPHUBALIUH, O
PAa3BUTHU HATHETATEIBHOIO 060pynoBanus 1uis [THIT,
B TOM YUCJIE JUIA IOTOKOOTKJIOHATOIMINX TEXHOJIOT U,
O CEPBHUCHOM OOCJIYKUBAHUH OOOPYAOBAHUS 1
JAPyTIUe CBEICHU.

OCO6BII MHTEPEC AYAUTOPUH BBI3BAJI IOKJIAJL O }

we are working on, and what, in our opinion, will be in
demand in the near future. Feedback from consumers
is very important for us, so that in the early stages we
could orient ourselves in solving specific problems.

The official program of the conference has
traditionally been planned for two days and included
18 reports, a visit to the equipment exhibition and
discussion of topical issues at the round table.

The topics of the presentations can be divided into
several blocks: presentations of the manufacturer's
representatives presenting the main products and
focusing on the improvements of the mass-produced
machines, innovative developments offered to the
market, as well as issues arising in the process of
operating high-tech equipment by customers; Reports
of representatives of oil and gas service companies,
summarizing the experience of using the products of
FIDMASH; Reports from the partner companies of
FIDMASH; Information from leasing and insurance
structures on financial instruments that facilitate the
acquisition and maintenance of highly productive, and
therefore expensive, equipment.

From the rostrum of the first day of the conference,
the organizers provided information on promising
directions for the development of coiled tubing
equipment, optimization of the composition of the
coiled tubing complex by increasing the integration
of pump and discharge equipment, innovative
coiled tubing technologies, improving the lifting
unit for joint operation with coiled tubing units,
systems of fleet management and the experience
of their modernization, the development of

OcoObIN MHTEpeC ayanTopun Bbi3Ban

poknapg, o cepsuce «OPUIMALL oHnamH»,
npeanonaraoLweM OHJTaNH-AOCTYN Yepes canT
npeanpuUsaTUA U MOHUTOPWHT AAaHHbIX C NGO
paboTatoLLen yCTaHOBKM.

Particular interest of the audience was caused by
the report on the FIDMASH online service, which
involves on-line access through the company's
site and monitoring of data from any operating
installation.
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cepsuce «DUJIMAIII oHMafH», TPEAIIONATAIONIEM
OHJIANH-JJOCTYII YE€PE3 CAUT NPEAIPUATUSA U
MOHHUTOPHHT JJTAHHBIX C JIIO60M pabOTAIONIEH
YCTAHOBKU. DTOT CEPBUC CTAHET JOCTYIIEH BCEM
MI0JIb30BATENAM 060pyaoBaHusA «PHIMAIILL> B
CaMOM OMIMIKAMIIEM BpeEMEHNU. BO3MOXXHOCTH
MH(MOPMAITUOHHBIX TEXHOJIOTUN TAKXKE OYAyT
3a1€MICTBOBAHBI B KOMIIIEKCHOMU IIPOrPaMMe
HOJAT'OTOBKHU M OOYUYEHUS IEPCOHAIA 3AKA34YNKA,
IIPEAIIONAraoIEer UCIIOIb30BAHNE CIIELIUAJIbHBIX
TPEHAXKEPOB, PA3PA6ATHIBAEMBIX HBIHE COBMECTHO C
KOMIIAHHEN «A3POMAlll>, CO3AAIOIIEN TPEHAKEPDI /11
T'PaX/IAHCKON AaBUAIIUH.

lapanTnen kagecTsa npoaykuyu C3AO
«PUIMAII> ABNAETCA CEPTUPUKALNS IPENIPUATHS
U COOTBETCTBUE CUCTEM YIIPABJICHUA KAYECTBOM
MEXIYHAPOAHOMY CTaHAAPTY ISO9001 n
TPEOOBAHUAM CTAHIAAPTA AMEPHUKAHCKOI'O
nHCTUTYTa HE(PTH APL HO 1a’ke caMoe COBEPIIEHHOE
060PYJOBAHUE MOXKET OTKA34Th, ECJIU €TI0 OYAYT
3KCILTyaTUPOBATh HENPABUJIBHO UJIH €CJIU IIEPCOHA
OK2XKETCA HEOCTATOYHO KBAJIU(PULTPOBAHHBIM.
IToToMy enje OgHOM BAKHOM TEMOU
[ToTpebuTenbCKOM KOH(pPEPEHIINH CTANIO «CEPBUCHOE
06CTy’>KUBAHUE: BOIPOCHI-OTBETHD. E€ B ITOJTHOIM Mepe
OCBETWJI HAYAJIBHUK OTAE/1a cepBUca A.M. BoIkoB.

Kak n3BeCTHO, BOCHOBHOM OOOPYAOBAHUE
npousBoAcTBa «PIJIMAIIl> 6a3upyeTcs Ha
4ABTOMOOMJIBHBIX ACCH. [IpeCcTaBUTEIAMU
COOTBETCTBYIOIIUX IIPEATIPHUATUA-TIAPTHEPOB HA
KOH(EPEHIINU ObLIIO JOIOKEHO O F'APAHTUIHOM U
CEPBHUCHOM O6CIykuBaHUU maccu M3KT 1 KamA3 B
Poccurickont depepanmm.

JOKJIa/1bl TOCTEN HOCHUIIN IIPAKTUYECKUI XAPAKTED
Y OBUIH AKILIEHTHPOBAHBI HA BO3MOXKHOCTAX U
MPEUMYIIECTBAX, KOTOPBIE B TEXHOJIOTUYECKOM
OTHOIIEHUHU IIPENOCTABIIAET IPUMEHEHUE
060pyaoBaHus Npon3BoACcTBa C3AO «PIIMAII».
OnbITOM IPUMEHEHU S OO0PYIOBAHM S HA
MECTOPOXKIAEHUAX MOJIETNIUCH IPEICTABUTEN
Poccun, benapycu n YKpauHbl.

HavaJpHUK YIIPaBIEHNA KOJITIOOMHIOBBIX
TexHonorut ITAO «Ykpraznoosrya» K.H. ApoBoi
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injection equipment for EOR, including for the
flow Technologies, service of equipment and other
information.

Particular interest of the audience was caused by the
report on the FIDMASH online service, which involves
on-line access through the company's site and
monitoring of data from any operating installation.
This service will be available to all users of FIDMASH
equipment in the very near future. The possibilities
of information technologies will also be used in
the complex program of training of the customer's
personnel, involving the use of special simulators, now
being developed jointly with the company Aeromash,
which creates simulators for civil aviation.

The quality assurance of FIDMASH products is the
certification of the enterprise and the compliance of
quality management systems with the international
standard ISO9001 and the requirements of the
American API Petroleum Institute standard. But
even the most perfect equipment can refuse, if it
will be operated incorrectly or if the personnel
appears insufficiently qualified. That is why another
important theme of the Consumer Conference was
"Service maintenance: questions and answers".

A. Volkov, director of service division, presented it.

As you know, equipment manufactured by
FIDMASH is based on automobile chassis.
Representatives of relevant partner enterprises at
the conference were informed about the warranty
and service maintenance of the chassis of MZKT and
KamAZ in the Russian Federation.

The guests' reports were practical in nature and
accented on the opportunities and advantages
that the FIDMASH equipment provides in terms
of technology. Representatives of Russia, Belarus
and Ukraine shared their experience in using the
equipment at fields.

Head of coiled tubing technologies Ukrgasdobycha
K. Yarovoi provided a brief overview of coiled tubing
equipment used in Ukrgazodobycha. The company
employs six coiled tubing units produced by FIDMASH
(MK10T, MK20T, MK10T and three units MK30T).

Currently, mainly standard technologies are used for:




MPEACTABUII KPATKUE 0630p KOJITIOOUHIOBOI'O
060PYyAOBAHUSA, TPUMEHAEMOTO B I[TAO
«YKpraznoosrdar. B koMmaHuu 3a/1eiCTBOBAHbI
LIECTb KOJITIOOMHI'OBBIX YCTAHOBOK IPOU3BOJCTBA
C3AO0 «PUIMAIIL> (MK10T, MK20T, MK10T 1 Tpu
enuHuIBI MK30T).

B HacTOsAIEE BPEMS NPUMEHSIOTCA ITTABHBIM
06pPa30M CTAHJAPTHBIC TEXHOJIOTUH:

* MIPOMBIBKA [NMIMHUCTO-NIECYAHBIX, COJIEBBIX ITPOOOK;

* KHUCJIOTHBIE OOPAOOTKY;

* BBIMBIB IPOMITAHTA U BBIBOJ] CKBAKUH HA PEKUM
nocue I'PIT;

* BOCCTAaHOBJIEHUE NTPOXOIUMOCTH B ABAPHUITHOM
nHCcTpyMeHnTe npu KPC miu 6ypeHnH C LEIbIO
YCKOPEHUS IPOLIECCOB JIUKBUIAIUN ABAPHIA.
IIpu MOAETUPOBAHUH IPOLIECCOB U AHAJIU3E

NPOBEAEHHBIX pA0OT ITAO «YKprazaobsrda»

UCIIOJIBb3YET NPOrpaMMHBII nakeT Cerberus.

A.H. KobGen, HagaJIbHUK yyacTKa [THIT PVTI
10 BenopycHe(PTh», pACCKA3aJI O KOJTIOOMHIOBBIX
TEXHOJIOTHUAX, UCITOIb3YEMBIX B KOMITAHUU.

B HacTosmee BpeMsd 33/IECTBOBAHEI JIBE

KOJITIOOWHTOBBIE YCTAHOBKHU IPOMU3BO/ICTBA C3AO

«PUIMAIID»: yCTaHOBKA TSAXKEJIOro Kinacca MK30T

C MAKCUMAJIbHBIM TATOBBIM YCHJIMEM UHXKEKTOPA

36 000 Kr ¥ yCTaHOBKA CpeiHero Kiaacca MK30T ¢

MAaKCUMAJIbHBIM TATOBBIM YCHJIMEM MHXKEKTOPA

27 200 k1.

OCHOBHBIE BBIIIOJIHAEMBIE ONIEPAIINU:

* IIPOMBIBKA I'H/IPATHO-IAPA(PHUHOBBIX IPOOOK;

¢ 00paboOTKa NPpU3a60MHOI 30HBI I1JIACTA;

* OCBOEHME CKBAKHH;

* OTMBIB IIponmnanTa rnocse I'PIT;

* HOPMAINU3ALMA 32005 CKBA’KHUHBL.

Kpowme Toro, y «<benopycHed > umMmeeTcs
MOJIOKUTEBHBIN ONBIT HAIIPABJIEHHOI'O
KOJITIOOMHT'OBOT'O 6ypeHusd, (Ppe3EPOBAHUA IAPOB
u ceaen MmygT MI'PTT Ha THKT B ropr30HTA/IbBHOM
CTBOJIE CKBAKUHBI, PA/IUAJIBHOTO BCKPBITHS IIACTA U
psa IpyTUX NPOTPECCUBHBIX TEXHOIOTUI.

Eme oguH nipeicTaBuTeNb «benopycHedTH», FeOIOT
cexropa I'PIT1 benHUTITHep e M. . IIakynsa
OCBETHJI HOBBIE ITOJIXO/IbI K 'H/IPOPA3PBIBY

T Y —

LieHTpanbHbIM cobbITUEM KOHpepeHLMN
CTano nocelleHme BbICTaBOYHOW MJIOLWAAKN
C3A0 «®OUOMALL», roe y4acTHUKOB
KOHdepeHUUM XXaan napagHbiv pag MaLLvH
Pa3NNUYHOro Ha3HayYeHMs, BKIOYaBLUNM KakK

00pasLbl CEPUINHO BbIMYyCKaeMOW TEXHUKH,
TaK U HoBeMNLWMe pa3paboTku, BHeAPEHHbIE
B MPOU3BOACTBO.

The central event of the conference was a visit
to the exhibition area of FIDMASH, where the
participants waited for the front row of cars
for different purposes, including both samples
commercially available equipment, and the
latest developments, an introduction into
production.

* Clay-sand, salt plugs cleenout;

¢ Acid treatments;

¢ The proppant was washed out and wells were put
into operation after fracturing;

* Restoration of patency in the emergency tool for
cattle or drilling with the aim of speeding up the
processes of accident elimination.

When modeling the processes and analyzing the
work done, Ukrgazodobycha uses the Cerberus
software package.

A. Kobets, section chief of "Production
Association" Belorusneft", spoke about the coiled
tubing technologies used in the company. Currently,
two coiled tubing units of FIDMASH are involved:

a heavy class MK30T unit with a maximum pulling

force of 36,000 kg and an MK30T middle class with a

maximum traction power of 27,200 kg.

The main operations performed:

» Hydrate-paraffin plugs cleenout;

¢ Bottomhole formation treatment;

* Development of wells;

* Cleenout of proppant after fracturing;

* Bottomhole normalization.

In addition, Belorusneft has a positive experience }
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IIACTA KaPOOHATHBIX HE(PTAHBIX KOJUIEKTOPOB B
Pecniy6nuke Benmapycs.

3aMeCTUTEIIb T€EHEPAIBHOI'O JUPEKTOPA
00O «CUTTEK> B.M. TKa4 BBICTYIIHUJI C JOKJIAJJOM
«HOBBIE TEXHOIOTUU PAOOT C IPUMEHEHHUEM
MOJIMMEPHOM TMOKOU TPYOBI 1 JKECTKOTO KAO€E 1>,

He ocTammck 000MIEHHBIMU BHUMAHHUEM
KOH(PEPEHITNN (PUHAHCOBBIE BOIPOCHI,

TAKHE KaK MHBECTUIJMOHHBIE IPOEKTHI B
HEPTEra30BOM KOMIUIEKCE (JIOKJIAJ, OT KOMITAHHUH
«TeXHOCTPOMJIM3HUHTI») U KOMIIZIEKCHOE CTPAXOBAHUE
JULA IPETIPUATHI HEPTErA30BOI'O CEKTOPA (JIOKJIA]
ot ITAO CAK «DHeprorapasnr»).

Tema HTHHOPMAITMOHHOT'O OOECIIEUYCHU S
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOT'O CEPBUCA
ObLIA PA3BUTA COTPYJHUKAMHU PEAAKLINU HAYIHO-
MPAKTUYECKOTO XKYPHAIA «BpeMs KONTIOOMHTA.
Bpemsa I'PIT>.

LlenTpaJbHBIM COOBITUEM BTOPOTO THSA
KOH(PEPEHIIUHU CTAJIO ITOCEMEHUE BEICTABOYHOM
momanaku C3A0 «DU/IMAILD, rie y9aCTHHUKOB
KOH(PEPEHITUH KA TAPANHBII DAy MAIITHUH
Pa3IUYHOrO HA3HAYEH MU, BKJIIOYABIINI KaK OOPa3Ibl
CEPUNHO BBIITYCKAEMOU TEXHUKU, TAK 1 HOBEHUIIINE
Pa3paboTKU, BHEAPEHHBIE B IPOU3BOACTBO. Bee
YCTAaHOBKH BBINYIIEHBI ITOJ] 31KA3bI KOHKPETHBIX
KOMIAHUWI, BBIKPAIIEHBI B KOPITOPATUBHBIE [IBETA U
TOTOBBI OTIIPABUTHCS K TIOTPEOUTEAM.

BHMMaHUIO NOTPEOUTENEN — HBIHEITHUX U
NOTEHIUANBHBIX — OBUIO IIPEACTABJIEHO CIEAYIONIEE
060pPYAOBAHHE:

* VYCTAaHOBKA KOJITIOOMHIOBAS;

* VYCTAHOBKA HACOCHAS,

* VCTAHOBKA 430THA4 HA m1accu MAN;

* YCTAaHOBKA CMeCUTENbHAA (OeHAeD);
e YCcTaHOBKA HAacOCHad Juid ['PIT;

e VYcTaHOBKA a30THAA AJjist [PIT;

* YCTAHOBKA I'MPATAIIMOHHAA.

V4aCTHHUKM KOH(MEPEHIIUHN ITOAETUINCH CBOUM
MHEHUEM 06 YBUJEHHOM C PEAAKIIMEN HAIETO
JKYPHAJIA.

JI.B.JIanrres, reHePaJIbHBIN TUPEKTOD
OO0 «CUTTEK»: <1 Ha [ToTpebuTENbCKOMI
KoH(pepeHun «PUIMAIIa» yKe B TPETHI Pa3.
Cpasy OTMeYaIo IOCTYIIATENBHOE JBUXEHHE.
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of directional coiled tubing drilling, milling balls and
saddles of multistage hydraulic fracturing couplings
on a coiled tubing in a horizontal wellbore, radial
opening of a formation and a number of other
advanced technologies.
Another representative of Belorusneft geologist
of fracturing sector in BelNIPIneft M. Shakula
highlighted new approaches to the fracturing of
carbonate oil reservoirs in the Republic of Belarus.
Deputy Director General of SITTEK V. Tkach spoke
on "New technologies work using flexible polymer
tube and rigid cable."

Ha noctcoBeTckom npoctpaHcTee C3AO0
«ODUNOMALL» — eanHCTBEHHAA KOMMaHUS,
KOTOpasi C TakUM Ka4eCTBOM U C TaKNUM
LUMPOKMM CNEKTPOM MO NPOAYKTOBOW NNHENKe
CnocobHa 3aKpbITh NOTPEOHOCTY KOMMNAHUNA,
3aHMMalOLKNXCA HedpTerazoBbiM CEPBUCOM.

In the post-Soviet space "FIDMASH is the only
company that with such quality and with such a
wide range of product line can satisfy the needs
of companies engaged in the oil and gas service.

Financial issues, such as investment projects in
the oil and gas sector (a report from the company
Tekhnostroylasing) and comprehensive insurance
for oil and gas sector enterprises (a report from
Energogarant) have not been left out of the attention
of the conference.

The topic of information support of high-tech oil
and gas service was developed by the staff of the
editorial board of the scientific and practical journal
"Coiled Tubing Times”.

The central event of the second day of the
conference was a visit to the exhibition area of
FIDMASH, where the participants waited for the front
row of cars for different purposes, including both
samples commercially available equipment, and the
latest developments, an introduction into production.
All installations had been produced for the orders of
specific companies, painted in corporate colors and



MHOI'0 HOBBIX pEMIEHUHU. MHOT'O HOBOU TEXHUKU.
Brnieuarnser (ot I'PI1 B HOBOM MCIIOTHEHUU:
COBPEMEHHBIE HACOCHBIE YCTAHOBKH,
T'UJPATALHMOHHBIC YCTAHOBKU... BCE€ MaIlIMHDI
BIICYATJISAIOT, U 1 YBEPEH, YTO HA CETOAHAIIHUNI
JIEHBb HA IOCTCOBETCKOM NPOCTpaHCTBE C3AO
«PUIMAII» — 3TO €IMHCTBEHHAS KOMITAHUS,
KOTOpasA C TAKUM Ka4E€CTBOM 1 C TAKHUM IIHPOKUM
CIIEKTPOM O NPOAYKTOBOM JIMHENKE CITOCOOHA
3aKPBITh NOTPEOHOCTU KOMITAHUH, 3aHUMAIOIUXCS
HEPTEra30BbIM CEPBHUCOM>.

B.I. BUTpHK, reHepanbHbIi jupexkTop HTTI
«bypoBast TEXHUKA»: «YPOBEHD IIPEACTABICHHON
TEXHHUKH JOCTATOYHO BBICOKHH. Bce yCTaHOBKU
CZIEJIAHBI 10 MEKAYHAPOAHBIM CTAHAAPTAM.
CoOb6IOIEHBI 3PTOHOMHYECKHUE YAOOCTBA JJ1 PAOOTHI
MEPCOHAIA. DTO NPEKPACHOE O6OPYJOBAHUE IS
NOTPEOUTEIIEN HE TOJBKO POCCHH, HO 1 YKPAWHEBD.

I0.I1. Ka3daH1eB, I€eHEPAIBHBIN TUPEKTOD
OO0 I HUPC-cepBUC»: «3aMedaTENbHAA TEXHHUKA.

A ee Buzpen panbiie Ha poTorpadpuax. CeronHs
BIIEPBBIE YBUIEJI BOOYUIO. [JOCTONHBIE MAIIHMHBI!.

M.C. BaanyunnH, 171aBHbId nHXeHep OO0 1K
«'MIC HeprecepBuc»: «3aMedareibHbIN ICHb CETO/IHS!
BbICOYaMIINI yPOBEHDb OPraHU3ALUN KOH(EPEHI U
Bce mamunbl Ha ypoBHe. KagecTBeHHO. MHTEPECHO.
Bcé npaBurcs».

M.H. IITakyJis, reosior cekropa I'PIT
benHUITHHedTs PYII 1O «BemopycHePTh»:

«MHe BCE 31eCh HPABUTCA. OCOBEHHO MHTEPECHO
CPaBHUBATD, KAKUE HOBbIE KOHCTPYKLMOHHBIE
OCOOEHHOCTH TTOABUJIMCH IO CPABHEHUIO C YKE
XOPOIIO 3HAKOMOM TEXHUKOM, KOTOPAsl paboTaeT

y HaC. BU3yaJIbHO — yCTAHOBKHU CTaIu 60s1€ee
KOMMAKTHBIMH, TOT e 61enaep. Ho ocHOBHOM
MPOrPeCC — B «<HAYMHKE». KaK HAM PACCKA3aJI1 B
JOKJIA1aX, JIEKTPOHHUKA B HOBBIX MAIIMHAX IIIUPOKO
LIATHYJIA BIIEPE.

K.H. ApoBO¥, HAYAJIbHUK yIIPABICHUS
KOJITIOOMHI'OBBIX TEXHOJIOTUH [TAO «YKpraznoosrdar:
«KOJITIOOMHIOBBIE YCTAHOBKU (PUIMAIIEBCKHUE — BHE
KOHKYPEHIIUN. A30THBIE YCTAHOBKH — HA YPOBHE.
JleT pecaTh HA3a/[1 €1IE MOXKHO OBIIO K YEMY-TO
npUuApPaTbCa. CKaXXeM, IJIACTUK HE TOT WX PhIYaru
yrpasieHus CKP.. Ho cefiuac — HeT KOHKYPEHTOB Y

ready to go to consumers.

To attention of consumers — current and potential —
the following equipment was presented:
* Coiled tubing units;

e Pumping units;

» Nitrogen units on the chassis of MAN;

* Mixing (blending) machine;

* Pumping units for hydraulic fracturing;
 Nitrogen units for hydraulic fracturing;
* Hydration unit.

Participants of the conference shared their views on
what they saw with the editorial board of our journal.

L. Laptev, General Director of SITTEK: "I'm
here for the third time. I immediately note the
forward motion. Many new solutions. A lot of new
technologies. Impressive fracturing fleet in the new
version: modern pumping systems, hydration setting...
All machines are impressive, and I am confident
that today in the post-Soviet space "FIDMASH is the
only company that with such quality and with such
a wide range of product line can satisfy the needs of
companies engaged in the oil and gas service."

V. Vitrik, CEO of NTP "Drilling equipment": "The
level of equipment provided is high enough. All
installations are made according to international
standards. Ergonomic conveniences for personnel
work are observed. This is an excellent equipment for
consumers not only in Russia, but also in Ukraine."

Yu. Kazantsev, General Director of GIRS-service:
"A wonderful technique. I saw her before in the
photos. Today I saw it with my own eyes for the first
time. Decent machines!"

M. Valijullin, Chief Engineer of the company GIS
Nefteservis:" A wonderful day today! The highest level
of organization of the conference. All machines are
on level. Qualitatively. Interesting. All good".

M. Shakula, fracturing sector geologist of
BelNIPIneft "Production Association" Belorusneft":

"I like everything here. It is especially interesting

to compare what new structural features have
appeared in comparison with the already well-known
technique that works for us. Visually - the plants

are more compact, the same blender. But the main
progress is in the "filling". As we were told in the
reports, the electronics in the new machines have }
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[TEPCITEKTHBDI

«PUJIMAITIIal>.

A.H. Koberr, HauaipHUK yuacTka ITHIT PVII
10 BenopycHe(PTh»: «Komnanus «PHUIMAIID,
K4K BCET/A, YIUBJIAET. BEICTABIIEH PsiJI TEXHUKU B
MOJIHOY 60€BOY TOTOBHOCTHU. KONTIOOGMHIOBLIE
YCTAHOBKU PaJyIOT yCOBEPIICHCTBOBAHUAMU:
YBEJIMYEH y3€JI HAMOTKU, JATYUK BECA [IEPEHECEH
HEMOCPEACTBEHHO HA MHXXEKTOP /14 6osee
KOPPEKTHBIX IIOKA3aHUH. OY€Hb IIOHPABUIACh
430THA$1 yCTAaHOBKA HA 1m1acck MAN. OCO6€HHO
KaOWHA ONEPATOpPa C IPrOHOMUYHBIM JIOOOBBIM
CTEKJIOM JiJ1s1 60JIEE TOITHOTO 0630pa O60OPYAOBAHUSA
npu padore. [IpeAcTaBIeHHbIE HACOCHBIE aTPETATHI
HAaM XOPOIIO U3BECTHHI B paboTe. OUEHb IPUATHO,
uTo [ToTpebuTENBCKAS KOH(DEPEHIIS U3 JIEJIOBOT'O
(dpopmara IIaBHO NEPEXOAUT B JPYKECKULD.

J.B. MapKOB, 3aMECTUTEID [TIABHOT'O NMHKEHEPA
no I'HKT, pykosogurens ciyk661 THKT OOO J1KD
«'C Hedrecepsuc»: «KOH(pepeHIIN BEJTUKOIETHA.
JloKabl, CIIEHUAJINCTDI 3aMedaTeabHbie. C
TeXHUKOHN C3A0 «PUIMAIII»> MBI pabOTAEM TABHO
— ¢ 2011 roga. Hpasurcs HA HEM pabOTATh, OY4EHb
KAa4ECTBEHHA U HA/ICKHAA TeXHUKA. «DHIMATIII»
MOCTOAHHO JBUKETCA BIIEPE, IIOKA3bIBAET BCE
HOBBIE PA3PA0OTKU U JOPAOOTKN. MOIIIb Ha BHICOKOM
ypOBHED.

M.C. HoBOAE€/IbHOB, BEIYIIHI NHXEHED-
KOHCTPYKTOP OAO «M3KT»: «Xopor1as BBICTaBK4. Bee
MAIIMHBI HA TIACCH HAIIETO NPEAIPUATHS, KDOME
TOU YCTAHOBKH, YTO HA 1acC MAN, eCTECTBEHHO.
Y HAC TOXeE MIACCU 8X8, HO HECKOJIBKO JpyTas
cnenuduyeckas paMma. MallluHbI BIEYATIAIOT U
panyIoT rmnas».

B.M. Tkad4, 3aMeCTUTEIIb TEHEPATBHOTO
aupexropa OO0 «CUTTEK»: «OueHb UHTEPECHAS
KOH(PEPEHIIUA, MHOI'O HOBOTI'O PACCKA3aJIU U
MOKA34JI1 3AMEYATEIBbHBIE OOPA3IIbI HOBOH
TEXHUKH, THHOBAIIMOHHBIE Pa3paboTKu. Kak
BCETZA, TOCTEIPUHMMHAA BCTPEYa, OOJIbIIOE
Cacu60 OPraHu3aTOPaM. B 3TOM rofy oueHb
MHOT'O IIPEJCTABJIEHO HAIAHOM TEXHUKH, MBI
BJKMBYIO YBUJEJIU MHOI'O €JUHUL. [TO CPAaBHEHUIO C
NPEALIAYIIMMU TOJAMHU BUJHBI JOPAOOTKH, HOBBIE
Moauduranyuu. Cuuraio, yro «PHUJIMAIIl> oueHb

JUHAMWUYHO JBUKCTCA B IIPABUJIBHOM HAIIPABJICHU >,

Dpegepuk Ilepnbe, pErMOHAIBHBIN JUPEKTOP
IPOAYKTOBOM JIMHUU «YCJIYI'U 110 3aKa4UKe», Poccus,
Weatherford: «O4eHb XOPOIIO OPraHU30BAHHA
KOH@epeHus. Bc€ oueHb NpodeCcCUOHATBHOY.

A.B. HOBHYKOB, [UPDEKTOD KPACHOSPCKOI'O
pumana 3AO «bBT-BocTok»: «Brieuarinenus
CaMbl€ HaUPaAAyKHEMIe. A30THAA yCTAHOBKA Ha
maccyu MAN — odeHb JOCTOMHO! UMEHHO HA TAKOM
060PYIOBAHUU U HAJIO Pab6OTATB.

OCMOTP BBICTABKHU IIPOJOJIKUIICS OOCYKICHUEM
34 KPYIJIBIM CTOJIOM, B IIPOLIECCE KOTOPOTO
NOTPEOUTENHN MOJYINUIN HCYEPIBIBAIOIINE OTBETHI
Ha CBOM BOITPOCEI, 33/IAHHBIE IIPEICTABUTENAM
NPEATIPUATUA-UTOTOBUTEIIA.

AHAJIMTHYECKAA I'PYIIIA JKypPHAIa «<BpemMsa KOITIOOHHTa»
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made great strides forward".

K. Spring, head CT technologies of
Ukrgazodobycha: "FIDNMASH’S Coiled tubing units
are out of competition. Nitrogen plants - at the
level. Ten years ago it was still possible to find fault
with something. Say, the plastic is not the one or the
levers of control of the TFR ... But now — there are no
competitors for IDMASH!"

A.Kobets, section chief "Production Association"
Belorusneft"" Company "FIDMASH", as always,
surprises. A number of vehicles have been displayed
in full combat readiness. Coiled tubing installations
are pleased with the improvements: the CT reel is
enlarged, the weight sensor is transferred directly to
the injector for more correct indications. I liked the
nitrogen unit on the chassis of MAN. Especially, the
operator's cab with ergonomic windshield for a more
complete overview of the equipment at work. The
presented pump units are well known to us. Itisvery
pleasant that the Consumer Conference from the
business format smoothly turns into a friendly one".

D. Markov, Chief Engineer Deputy for CT, the head
of the service of GIS Nefteservis: "The conference
is magnificent. The reports, the specialists are
remarkable. With the technique of FIDMASH we have
been working for a long time - since 2011. Ilike to
work on it, very high-quality and reliable technology.
FIDMASH is constantly moving forward, shows all new
developments and improvements. Power at a high
level!"

M. Novodelnov, a leading engineer-designer of
Minsk Wheel Tractor Plant (MWTP): "Good exhibition.
All machines are on the chassis of our company, except
for the unit that is on the chassis of MAN, of course.
We also have an 8x8 chassis, but a slightly different
frame. Machines are impressive and pleasing to the
eye'.
V. Tkach, deputy General Director of SITTEK: "t
is a very interesting conference, a lot of people have
talked about and showed remarkable examples of new
technology, innovative design. As always, speaking
of a welcoming meeting, I give many thanks to the
organizers. This year there is a 1ot of visual equipment,
we saw many units live. In comparison with previous
years, there are improvements and new modifications.
I believe that FIDMASH is moving very dynamically in
the right direction".

Frederik Pere, Regional Director of product line
"for pumping services," Russia, Weatherford: "Very well
organized conference. Everything is very professional”.

A. Novichkov, Director of Krasnoyarsk branch
of BVT-Vostok: "My impressions are as bright as sun.
Nitrogen unit on the chassis of MAN is very worthy!

It is the equipment we have been waiting for".

The exhibition was continued by discussion at
the round table, during which consumers received
exhaustive answers to their questions posed to the
representatives of the manufacturer.

"

Analytical Group of the Coiled Tubing Times
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NMpoBeaenne pador no ypenmio
CKBa)XuMH ¢ npumeHeHuem FHKT

Performing of Coiled Tubing
Drilling Operations

A.C.3AXAPOBA, peruoHaJIbHBIH PYKOBOSHUTEIS Henapramenta «06opyaosanue 11t THKT, Poccus/CHI», National Oilwell Varco

A.ZAHAROVA, Regional Manager, CT Equipment Department, Russia/CIS, National Oilwell Varco

Hpes 6ypeHusa rHOKUMH HACOCHO-
xoMmnpeccopusiMu Tpydamu (I'HKT) npeacrasiser
COOOM NPUHIUITUATIBHO HOBBIU MO/IXO/T K PEIICHUIO
33/1a4 B HE(PTETA30BOM OTPACIN. [JaHHAS TEXHOJIOT U
ObL1a N306peTeHa B 1950-€ ro/ibl, HO HIUPOKYIO
HOMYJIIPHOCTb OHA O6PEJIA TONBKO B KOHIIE 1980-x
rofos. TeEXHONMOTrMA NPENHAZHAYECHA [T 3APE3KU
OOKOBBIX CTBOJIOB WUJIU YBEJIMYEHHUS 32005 B
HEMTAHBIX U I'A30BbIX CKBA)KMHAX [NTYOUHOH
110 6000 M.

OmnbrT npuMenenus F'HKT i1 6ypeHns CKBaKUH
HACYUTBIBAET yKe 6oiiee 30 JIET, U 32 ITO BPEMsI ObLIN
BBISABJIEHBI U HEOJJTHOKPATHO NOATBEPXKAANNICH HA
MNPAKTHUKE IPEUMYIIECTBA UCTIOIb30BAHMU S 3TOM
TEXHOJIOTUH MPOBEACHUS PAOOT IO CPABHEHMUIO C
TPASULIOHHOM:

* COKpAIEHHUE BPEMEHU TPOBEJEHUS CITyCKO-
noabpeMubIx onepaumi (CIIO) 3a cyeT OTCYyTCTBUA
coenHeHUI. [IpruMeHeHne ru6KOM KOJIOHHBI TPYO
IIO3BOJISIET CITYCKATh KOMIIOHOBKY HI34 Oy PUIBHOM
KonoHHbI (KHBK) HenpephIBHO, HE OCTAHABIMBAA
IIPOLECC TPOBEJEHUS ONIEPALINH C LIETBIO
HAPAIUBAHUA KOJIOHHBI TPYO IS JOCTHKEHUA
IIPOEKTHOM INTYOHUHBL,

¢ 6e30nacHOCTb IpoBeeHus CIIO, TaK KaK B JAHHOM
CJIy4dae HE HY>KHO IMTPOBOJUTh CBUHYHMBAHUE-
Pa3BUHYMBAHUE PE3bOOBBIX COEAUHEHUN 1
nepemetiate HKT Ha MOCTKY;

* BO3MOKHOCTDB HEMIPEPBIBHOM IIUPKYJIALIUN BO
Bpems CIIO;

* BO3MOXKHOCTDB OYpEHMA HA AETIPECCUU UIIN
6aaHce;

* 06€eCrIeYeEHNE TEPMETUYHOCTH YCThA HA BCEX
3TAIAaX BBIIIOJTHEHUSA BHYTPUCKBAKMHHBIX
Oonepanu, HAYUHAA C HOATOTOBKUA KOMILJIEKCA
PEMOHTHOT'O O60PYJOBAHUA BIUIOTD JJO €TO
CBEPTBIBAHMUS;

* 3aAMKHYTBIN pa6OYUNII LIUKJI;

* 3HAYUTEJILHOE YJIY4IIEHUE YCIOBUM TPyIa
PaGOTHUKOB 6pUTIa /] IIPU BBIIIOJIHEHUU BCEI'O
KOMILJIEKCA OIIEPAITUY;

* cobmoeHre 00JIee BBICOKUX TPEOOBAHU
B O6JIACTH 3KOJIOTUHU IIPH NPOBEJNEHNH BCEX
onepanui 1o 6ypeHnIo CKBA’KHH, B YaCTHOCTH,

34 CYET MEHBIINX PA3MEPOB KOMILJIEKCOB

060PYAOBAHUA /I 3TUX LIEJIEH 10 CPABHEHUIO C

TPaJUIMOHHBIMH,

* CYIIECTBEHHBIN SKOHOMHUYECKUH 3(PPEKT B
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The idea of coiled tubing (CT) drilling is a
breakthrough approach of solving problems in the oil
and gas industry. The technology itself was developed
in 1950s but gained widespread appreciation only
in the late 1980s. It allows to perform sidetracking
or bottomhole enlargement of oil and gas wells with
depths up to 19,685 ft.

The experience of CT application for wells drilling
goes back for 3 (three) decades. During this time a
set of benefits of this technology in comparison to
conventional drilling techniques were identified and
borne out by events. The mentioned benefits include:
* Reduction of trips duration due to the absence of

connections. Application of CT string allows to

continuously lower down bottomhole assembly

(BHA) without the need to stop the overall process

for connection making;

* Trips are performed in a safer manner because there
is no need to do making up/uncoupling of thread
connections and move the tubing string to the
drilling floor;

* The ability to perform continuous circulation of
drilling mud;

* The ability to perform underbalanced/balanced
drilling;

» The wellhead integrity is supported during all stages

of well intervention operations, starting from repair

equipment assembly rig-up to its rig-down;

Closed working cycle;

Significant improvement of labor conditions of a

drilling crew;

» Compliance with more demanding requirements in

the sphere of ecology during well drilling operations

performing, in particular due to smaller-in-size
drilling equipment assemblies in comparison to
conventional ones;

Significant cost advantages.

It turns out that for particular types of operations

conventional drilling is more economically viable than

CT drilling. Thus application of CT for drilling can be

both an advantage and, in some cases, a drawback for a

company. The drawbacks of CT drilling also include:

* Inability to rotate a drilling string. To address this
issue National Oilwell Varco suggests using Strong
Arm orienting device which allows to rotate BHA for
45 degree clockwise per one working cycle.

» CT fatigue strength and lifetime. Some CT units are
equipped with sensors that provide information



pesynbsrare npumenenus 'HKT npu nposejcHUN
OYpPOBBIX PA6OT.
WHOra Npyu NPpOBEIEHUN ONIPEAETIEHHOTO
BH/]4 ONIEPALIMU IPOBEACHUE PAOOT IO OYPEHHUIO
TPAJAUIIUOHHBIM CIIOCOOOM ABJIAETCS 60IIEE
3KOHOMMUYECKHU BBITOHBIM, YyeM Ha THKT. Takum
06pa30M, 3KOHOMUYECKAS APPEKTUBHOCTD ABJISAETCS
KAaK IPEUMYIIECTBOM, TAK U B OT/ICJIBHBIX CITy4asax
HeJocTaTKoM rucnionb3oanust THKT fuis mpoBeneHus
PaboT 0 OYPEHMIO CKBAXKUH. TaKXKe K Hedocmamxam
0aHHO20 MEIMOOa MONCHO ONHECL:
¢ HEBO3MOKHOCTD BPAIIEHH I Oy PHUIBHOU KOJIOHHBL
J7151 penenns JaHHOM NPOOJIEMbI KOMITAHUS
National Oilwell Varco npemiaraet uConb30BaTh
OPHUEHTUPYIOLINHN UHCTPYMEHT Strong Arm,
MO3BOJIAIONNIT NpoBOpaunBaTh KHBEK Ha 45°
I10 YaCOBOM CTPEJIKE BOKPYI CBOEM OCH 34 OAUH
pabouunii IUKIL
¢ VCTAIOCTHASI IPOYHOCTD U 10AroBeyHOCTh THKT.
HexoTopele arperatsl CHA0KEHBI JATYUKAMY,
OTOOpAXKAIOMMMU COCTOsIHUE KOJTOHHBI THKT, yTO
3HAYUTEJIBHO YIYYIIAeT IPEACTABICHHUE O )KU3HHU
TPYyOBL
B npouecce npoBeseHrs ONbITHO-
MPOMBIIUIEHHBIX PA0OT IO OYPEHUIO CKBAKHUH
Ha 'HKT 6b11H BBIABIEHBI U TPOAHATU3UPOBAHBI
YCJIOBUA YCIIEMMTHOTO TPpOoBeaeHUsA 6ypennsa Ha THKT.
1) Tpe6GoBaHHUS K OPHEHTAIIHH HAIIPABICHHOT'O
OypeHuA. HeBO3MOXHOCTD BPAIIECHU S KOJIOHHBI
I'HKT penaeT HEBO3MOKHBIM [IPOBE/ICHNE
HEKOTOPBIX ONEPALINH JAHHBIM CIIOCOOOM, B
OTJIMYME OT TPAAUITMOHHOT'O. OJHAKO 06ABJIEHUE
B KHBK opreHTHPYIOErOo MHCTPYMEHTA
Strong Arm mpon3BoACTBA KOMITaHUH National
Oilwell Varco no3soJsisieT peunTb JAHHYIO
poo6neMy. JJaHHBIN HTHCTPYMEHT IIPEJHA3HAYCH
JUIA BpAeHNA pabO4rX MHCTPYMEHTOB
¢ 60s1e€ BBICOKUM KPYTAIIUM MOMEHTOM.
[Ipu yBETMYEHNUH PACXO/AA HA UHCTPYMEHTE
CO3jA€TCA HEOOXOUMBIN IEPENna/, JaBICHUS.
IToce NPHIIOKEHNA JABJIEHUSA ITOPIIEHD
OTXOJUT BHU3, BPAIas IPUBOAHON OAIIMAK C
IIOMOIIBIO IIPHUBOJHOIO BaJId, IPEOOPA3YIOIETO
IIOCTYIATEIBHOE IBMKEHUE B KPYTAIIMI MOMEHT.
32 OIMH [UKJI IIPUBOJAHONM 6AIMAaK OOBIYHO
IIOBOPAYMBAETCA HA YT'OJI HE 60J1ee 45° TIO 9aCOBOM
CTpenKe (BO3MOKHA ITOCTABKA ITPUBO/IHBIX
©aNIMAaKOB C MAKCHMAJIbHBIM YIJIOM BPAIICHHU S
MeHee 45°). Bo BpeMs oniepaiuii 6ypeHus Ha
I'HKT BpaleHue KOHTPOIUPYETCS C IIOMOIIBIO
TeJieMeTPprH, Hanu4due Koropor B KHBK Taxoxe
SIBJISIETCS] OJTHUM U3 TTIABHBIX YCJIOBUH YCIIEIITHOTO
MIPOBEACHUS 6YpEHM . YTOOBI TIOBTOPUTD ITHUKJI
IIOBOPOTA IPUBOJHOTO HAIIMAKA, CJIEIYET CHU3UTD
pacxoz 10 O6BIYHOTO 3HAYEHU S ITUPKYIAIIU;
BpaIeHHUE HHCTPYMEHTA IPEKPAIACTCS, U
OH (PUKCHUPYETCS B TEKYIIEM MOJIOKEHNH. DTO
34CTAaBUT ITOPIIEHDb ABTOMATHYECKH BEPHYTHCS
B MCXOJJHOE ITOJIOKEHUE, B PE3YJIBTATE YErO
WHCTPYMEHT BHOBb O6y/IET TOTOB K CPAOATBHIBAHUIO.
ITocse 3TOro MOXXHO HOBTOPUTH OIIMCAHHBIN BBIIIE
ITUKJI IOBOPOTA.

TECHNOLOGIES

about CT string state which substantially improves
CT lifetime forecasts.
In the frame of pilot CT drilling project our company

has identified and analyzed the terms of successful CT
drilling.
1) CT drilling orientation requirements. Inability

of CT string to rotate makes it impossible to perform
some of the operations. However the inclusion

of National Oilwell Varco’s Strong Arm orienting
device to BHA assembly solves the above issue. The
tool is intended for rotating downhole tools with
higher torque. The increase of flow rate creates a
required differential pressure. After the pressure is
applied, a cylinder piston moves down and rotates
a driving shoe with the help of a power shaft which
transforms linear motion into rotation torque. The
driving shoe rotates for a maximum of 45 degrees
clockwise per working cycle (it is possible to supply
a shoe with 2 maximum angle less than 45 degrees).
During CT drilling operations rotation is controlled
using MWD (measuring while drilling) technology.
The presence of the latter is one of the key factors
of successful drilling. In order to repeat the working
cycle of driving shoe it is necessary to decrease
flow rate through the orienting device down to the
circulation level. This stops the tool rotation and
fixes it in the current position. After that cylinder
piston automatically recovers its initial position
which allows repeated use of the tool. The rotation
cycle described above can be performed multiple
times.

2) CT outside diameter should be more than

1.75". The success rate of CT drilling operations is
also directly connected with the outside diameter of
used tubing. The best option in our opinion is 2" CT.

3) Pumping capacity. Successful activation of }
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2) Hapyxubri gpuamerp THKT 6osee 1.75"
Vcnex nposefeHus padoT 1o 6ypeHUIo Ha
I'HKT Tax:ke HAPsAMYIO 3aBUCHUT OT HAPY>KHOTO
JUAMETPA UCTIONb3yeMOI TPYOLL Cpeu
AKTYaJIbHBIX U UCTIOJIb3YEMBIX HBIHE PA3MEPOB
CaMBIM JIYYIIUM BAPHAHTOM OyZET TPyOa C
HAPY>KHBIM JUAMETPOM 2",

3) IIPOHU3BOAHTEIBHOCTDb HACOCOB. YCIICIIHAA
AKTUBALIMS OPUEHTUPYIOMETO UHCTPYMEHTA
Strong Arm U TeJ1eEMETPHUYECKON CUCTEMBL
TpebyeT HATN4YUSA 6€CrIEPEOOHHO PabOTAIOMUX
HACOCOB. [IJ151 COBEPIIEHUS IOBOPOTA IPUBOHBIM
OaIIMaKOM OPUEHTHUPYIOMIETO HHCTPYMEHTA Strong
Arm cieyeT HOBBICUTDb PACXO/ IIPOMBIBOYHON
JKHJIKOCTH U IEPKATh €TI0 HA HY?KHOM YPOBHE
6€3 NOCIEQYIOMNX CHUXXEHHUI HATIOPA WIH
JK€ BBIKJIFOYEHU . JIJIs1 3a11yCKa TEJIECUCTEMBbI
HEOOXOANMO IOCTUYb OIIPEAETIEHHOIO YPOBHSA
pacxopa (OH Pa3JINy€eH A1 TENEMETPUUECKUX
CHCTEM PA3HBIX IIPOU3BOAUTEIIEH) U JEPKATD EI'O
HA 3HAYEHUAX 3AITyCKA ITOCTOSHHO, HE CHUKASL.

B cirygae BIXOza HACOCOB U3 CTPOS PACXOJ,
MIPOMBIBOYHOI JKMJJKOCTH OTYCTHUTCSI HAXE
3HAYEHUA 3AITyCKA TEJIEMETPHUYECKON CUCTEMBI
MJIN JKE CBEJETCA K HYJIIO COBCEM, TEJIECUCTEMA
OyZET aBTOMATUYECKH OTKJIIOUEHA. [ToTpebyeTcsa
3aI1yCKATb HACOCHI U IOCTUI'ATh 3HAYECHNH 3aI1yCKa,
4TO MOBJIEYET 32 COOOM MOTEPIO NPOU3BOAUTEIBHOTIO
BPEMEHH, TAK KAK ITOCJIE JOCTHUKEHUA 3HAYEHNI
AKTUBALIMHU TEJIEMETPHUYECKOIN CUCTEMBI HEOOXOANMO
BBDK/IATh (PUKCUPOBAHHBIA HHTEPBAJI BDEMEHH
(OpUEHTUPOBOYHO 5—10 MUHYT B 3aBUCUMOCTU OT
TPOU3BOAUTEIA) A1 IIOTHOLIEHHON AKTUBAIINU
Y BBIBOJ]A 3HAYEHUN HA CIIEIIUAJIN3UPOBAHHBIE
MOHUTOPBI B PEKUME PEATILHOT'O BPEMEHH.

4) OnerTHAsA OypoBas oOpurajga. I1o Bcemy MUDY
HIMPOKO PACTIPOCTPAHEHO UCTIOIb30BAHUE
I'HKT pi1s1 IpOBEACHUS KAIIUTAIBHOI'O PEMOHTA
CKBAXXWH, YTO NOAPA3YMEBAET IIOf, COOOM
npucyrcrue 6puraibl KPC (He OypoBoIf) Ha
CKBAKMHE JUIS IPOBE/ICHUS pA0OT. 3aBUJIEB
nznaseka komriekc 'HKT, MoxHO OITMO0YHO
NIPUATH K MHEHHUIO, YTO PAGOTHI IPOBOAUT
o6purana KPC. Ho eciu peub ujer o 6ypeHnu
Ha 'HKT, BCe onepanyu CiaegyeT BBIIIOJHITD C
OypOBO OpUTATOH.

5) OceBoe ycHiIne Ha J0J0TO. OIHON U3 IPUYNH,
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Strong Arm orienting device and MWD system
requires the presence of trouble-proof pumping
units. To perform rotation of BHA with the help of
Strong Arm’s driving shoe it is necessary to increase
the flow rate through the device and keep iton a
required level without any pressure reductions or
shut-downs. To launch MWD system it is necessary
to reach a certain flow rate level (it depends on the
type of MWD system) and keep it permanently
without any decrease.

In case of pressure units failure circulating fluid
flow rate drops down which will eventually result in
automatic shut-down of MWD system. This will result
in the need to launch the pumping units again and
reach a specified flow rate level in order to re-activate
MWD system. In its turn, it results in non-productive
time since after re-activation of MWD system it is
necessary to wait for a certain period of time (around
5-10 minutes, depends on the manufacturer) before
the system becomes fully operational and you see the
measurement charts displayed in the real-time mode.
4) Qualified drilling crew. Coiled tubing is widely

10 KOTOpOM nporiecc 6ypenus Ha THKT aBiseTcs

used for well workover operations which implies

HEBO3MOKHBIM, SIBJISICTCSI HEBO3MOKHOCTD
IIepeavy HATPY3KH Ha GYPOBOE I0JIOTO 32 CUET
I'IOKOI TPYOBL. BBIT HaMIEH BBIXO/] U3 JAHHOI
CUTYAIINH, U HEOOXO/IMMOE OCEBOE YCUIINE

Ha JI0JIOTO JOCTUTAJIOCH ITYTEM JJO6ABJICHUA
HEKOTOPOI'O YHUCJIA YTSKEICHHBIX OY PHUJIBHBIX

Tpy6 (YBT). B cityyae HEBO3MOKHOCTH JJOOABIECHU S

VBT B KHBK kommanusa National Oilwell Varco
MIPEIAraeT UCIIOIb30BATh PA3BEMHYIO CUCTEMY
st coopku gimHHbIX KHBK. JJanHas cucrema
MIPEJICTABIISAET COOOM CIIEITUATBHYIO PAbOYyIO
KOJIOHHY, KOTOPas UCIIONIb3yETCS TaM, T7I€ JTHHA
WHCTPYMEHTAIBHOH KOJIOHHBI IIPEBBIIIACT
BMECTHUMOCTB CEKITUU TyOpHKaTOpa. PazbeMHas
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the presence of workover crew (not a drilling crew)
at the wellsite. If one sees a coiled tubing unit on the
wellsite he or she may incorrectly assume that there
is a workover crew working. But when it comes to
CT drilling all operations are performed by a drilling
Crew.

5) Weight on bit. One of the reasons which

complicates or even eliminates the possibility to use
CT for wells drilling is that it is almost impossible to
generate weight on bit with CT. To address this issue,
a certain quantity of heavy-weight drilling pipes

is usually added to BHA. In case when the latter is
not possible due to some reasons, National Oilwell
Varco suggests to use a split system of making-up



cucrema Jj1 c6opku ainuHHbIX KHBK nnozsosieT
pa3éusaThb Ha 3Tanbl COOPKy KHBK. Pazbemuas
cucrema jj1a c6opku pinnHHbIX KHBK cocrouT

U3 TPEX KOMIIOHEHTOB: PA3bEMHOMU IITAHT'U

st coopku JnnHHbIX KHBK, 1BOMTHOTO
IAPOBOT'O OO6PATHOTO KJIAMAHA U COETUHUTEIIS
CARSACHT. IluameTp CEKITUU UCIIOIb30BAHHON
PAa3bEMHOI MITAHTU 7151 COOPKU TMHHBIX KHBK
COOTBETCTBYET JUAMETPY UCNTONb3yeMbIX THKT

U COXPAHSAET NOJHOIIPOXOAHOE CEYEHHE I
POXOXKAEHUA NOTOKA. 3AKPBITHUE MIAPOBBIX
KJIATIAHOB B /IBOMTHOM IIIAPOBOM OOPATHOM KJIAIIAHE
(OPMUPYET B CTBOJIE CKBAXKUHBI JIBOMHON 6apbep.
Coennnunrens CARSAC no3BOIgET IPUCOEAUHATD
BEPXHIOIO YACTh HHCTPYMEHTAIBHOU KOJIOHHBI
6€3 BpalieHus pabodyei KOJIOHHBL MIcIonb3ys
KOMOHHAIUIO PA3bEMHOI IITAHTH 151 COOPKHU
qHHBIX KHBK, 1BOMTHOTO IapOBOTO OOPATHOT'O
kiarana u coeaquauTenss CARSACHT, MoxxHO
BBITTONHATB COOPKY KHBK B HECKOIBKO 3TATIOB:

¢ CHauasna HuxHIO cekunio KHBK cobpats 1o
Pa3bEMHOI CUCTEMBI 1151 COOPKU JIUHHBIX KHBK
U Pa3MECTUTD B TyOPHUKATOPE.

¢ JIprcoeaMHUTD BEPXHIOIO (OXBATBIBAEMYIO) YACTh
coegqunuTenst CARSAC, O6paTHOIO KJIAllaHa U
coequauTens Kk 'HKT.

¢ ONyCTUTh BEPXHIOIO KOJIOHHY /10 HUXKHEN CEKIITUU
KHBK 1 nprucoearHnuTb €€ 4epes3 COEANHNUTED
CARSAC.

e Onycrutb cekuio KHBK nox
IIPOTUBOBBIOPOCOBBIN IIPEBEHTOP U 3AKPBITh
TPyOHBIE IUIANIKU HA PA3BEMHOM IITAHIE
Juts coopkm annHHBIX KHBK, cdhopMupoBas
VIUIOTHEHHUE MEXY CKBAXKUHOM U TIOBEPXHOCTBIO.

¢ 3aKpPBITh HIAPOBBIE KJIAIIAHBI HA JBOMHOM HIAPOBOM
OOPATHOM KJIAITAHE U CTPABUTD OCTABIIIECECS
JIABJICHUE U3 BEPXHEN KOJIOHHBL }

TECHNOLOGIES

long BHAs. The system includes specialized working
string that is used where the length of a tool string
exceeds the capacity of oil cup section. It allows to
make-up long BHAs in a number of separate stages.
Split system comprises 3 components, including
sectional drill rod for making-up long BHAs, dual-
control ball check valve and CARSACHT connector.
The diameter of used sectional drill rod for making-
up long BHAs correlates with the diameter of used
CT and conserves full-opening bore for smooth
flow transmission. Closing of ball valves in the dual-
control ball check valve forms a double barrier in
the wellbore. CARSAC connector provides seamless
disconnection of the tool string’s upper part without
rotation of working string. The combination of
sectional drill rod for making-up long BHAs, dual-
control ball check valve and CARSACHT connector
allows to make-up BHA in a number of stages
described below:

First of all, it is necessary to make-up the lower
section of BHA up to a split system mentioned above
and place it in the oil cup.

Then it is required to connect the upper (male) part
of CARSAC connector, back pressure valve and CT
connector.

Next it is needed to lower the upper string down

to the lower BHA section and connect it via the
CARSAC connector.

After that, BHA should be lowered down the blowout
preventer, pipe rams on the sectional drill rod have
to be closed in order to support make-up of long
BHA’s. The latter forms a seal between well and
surface.

Ball valves in the dual-control ball check valve
should be then closed and the remaining pressure in
the upper string should be released.

Separate CARSAC connector in a way to maintain }
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e Pazgenuth coeguautTesib CARSAC Tak, 9TOOBI
HUKHUU (OXBATBIBAIOIINN) IIEPEBOJHUK
HAXOJMJICS CBEPXY.

e CoeauHUTb OocTaBuyocsa 9acTb KHBK ¢ BepxHert

(oxBarbiBaeMoOr) cekpuen coegunutensa CARSAC

U NIOCAUTD MOJYYHBIIYIOCS COOPKY B HUXKHIOIO

cexiuio KHBK.

OTKPBITb TPYOHBIE IIIAIIKHU IIPOTUBOBBIOPOCOBOIO

IIPEBEHTOPA, ITOCJIE YET'O MOKHO CITyCKATh

cobpannyio KHBK B CKBaXUHY.

INTockonbKy Bpanienue cekiui KHBK HeBO3MOXKHO,

lower (female) adapter sub on the top.

» Connect the remaining part of BHA with the upper
(male) section of CARSAC connector and jam the
assembly in the lower section of BHA.

¢ Open pipe rams of blowout preventer and then
lower the made-up BHA into well.

Since the rotation of BHA section is impossible the
assembly of CARSAC connector using “jamming”
approach takes on great importance. The system
mentioned above can be used in various areas and
together with different configurations of pipe rams

ycTaHOBKA coeguHuTenss CARSAC meTogom for CT.

«10CAJIKW» IPUOOPETAET GOIBIIOE 3HAYEHHE. Thus, by observing the above-described conditions it

CucTeMa pa3bEMHBIX IITAHT /I COOPKU JJIUHHBIX is possible to successfully perform CT drilling.

KHBK nog 'HKT MOKeT HCIONB30BATHCA B Described conditions were collected and analyzed

CaMBIX PA3JIMYHBIX OOJIACTAX U C PA3TTUYHBIMUA by the specialists of National Oilwell Varco during the

KOH(PUTYPALUAMHU TPYOHBIX Tammek st FTHKT. pilot project which included bottomhole deepening
Takum 06pa3oM, COOIIOAAS BCE BBIIEYIIOMAHYThIE and utilization of NOV’s BHA and MWD system in

YCJIOBUS, MOXKHO YCIIEIITHO OCYIIECTBUTH OypEHUE HA the Volga-Ural region. Operation was performed with

I'HKT. technical support and under continuous supervision
JlaHHbBIE YCIIOBUA OBLIN COOPAHBI U
MPOAHATU3UPOBAHBI CIIEITUAIMCTAMYA KOMITAHUH

of NOV’s specialists. The goal of the operation was to
reach the bottomhole’s target depth following
the specified well path.
Short summary of the project can be found
in Tables 1 and 2.

Taonuuya 1
Table 1
IIpOEKTHBIN
Jduamerp, MM HHTEPBAJ CITYCKA, M
Hazpamme Diameter, mm Des.igned drilling
interval, m
KOJIOHHBI
Name OJ0TA o 1o
KOJIOHHBI CTBOJIY
offa — BEPTUKAINA .
drillbit | 'S8 | vertical g
ole
Hamnpasnenue 2953 244.,5 0-60 0-60
Konpgyxrop 2159 177,8 0-300 0-300
Dxcruryaranponsas | 120,6 102 0-1156 0-1167
Ta6auua 2
Table 2
Drv6uma o | SCHUTHBIA [ny6uHa no HHTEHCHBHOCTB,
C¥BOJIY w | yromrp | Asumyr rp [ Bepruxamm, | Cmemenne, M rp/10 m
> R A M B Dog 1
Measured Inclination | Azimuth, ) Displacement, og 'eg
angle, degree Vertical m severit
depth, m Y,
degree depth, m degree/10 m
0,0 0,00 N/A 0,0 0,00 0,00
National Oilwell Varco B mpornecce ygacTus 60,0 0,00 N/A 60,0 0,00 0,00
B OITBITHO-TIPOMBIIIIJIEHHOU paboTte
IO YITyONEHUIO 320051 CKBAKHUHBI 300,0 0,00 N/A 300,0 0,00 0,00
ucnosb3opanuu KHBK NOV u cucreMsbl
TEJIEMETPHHU B pETHOHE Bosro-Ypai. Pa6ora 600,0 0,00 N/A 600,0 0,00 0,00
IIPOXOANIIA IIPU NOCTOAHHON TEXHUYECKON
MOJIZIEPIKKE U KOHTPOJIE CIIEITUaTuCTOB NOV. 723,0 12,30 1075 722,1 13,2 1,00
Lenpio JAHHOU paboThI OBLIIO IOCTHKEHUE
IJIYOUHBI IPOEKTHOTO 326041, CJIEAYS 33/JaHHOM 1 12,30 1075 1B 1078 0,00

TPAECKTOPUH.
KpaTkoe onucaHue NPpOEKTa COACPKUTCSI
BTAOM. 111 2.

In Table 3 presented below one can find a schematic
view of BHA #1 equipped with a 5-blade PDC bit which
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Hroxe B Ta0J. 3 IPUBEAIECHO CXEMATHUECKOE
nzoopaxenre KHBK Ne 1 ¢ nTUI0IIaCTHBIM
nosioroM PDC, ¢ HOMOIBIO KOTOPOY 6BUIO ITPOBEICHO

yray6ieHue 326051 CKBUKUHBI B UHTEPBATIE 564—670 M,

HAYAIBHBIN yTOJI — 5,3°, KOHCYHBIH — 8,6°.

Taonhuuya 3
Table 3
KOoMIIOHOBKa (HaMMeHOBaHUE | CymmapHAas
Nem/m 3/I€MEeHTA) TTHHA, M
Iltve(;n BHA Total length,
: (element name) m
13 HyHOTIHbII;I COE/IUHUTEITb 69,00
Dimple connector
12 I‘OJIOB-HOIX MOJLY/Ib 68.90
Main module
Coepunurens Carsac HT
11 68,08
Carsac HT connector
VBTC
@ (5 CKanoK) 6751

Balanced drill collar (5 plungers)

OpHUEHTUPYIOINUI NHCTPYMEHT
9 Strong Arm 20,95

Strong Arm orienting device

Iepexo/IHOM NEPEBOJJHUK
8 pexon PEBOA 1935
Bottleneck sub

- ITepexoaHOM CrIeNNnePEBOJHUK 1905
Bottleneck specialized sub ’

6 HemarnurHas YBT (flex) 1843
Non-magnetic drill collar (flex) o

VYCTAaHOBOYHBIN HEMATI'HUTHBIN
5 EPEBOJHUK 9,12
Setting non-magnetic sub

4 IlepexoqHOM CrIENNEPEBOJHUK 208
Bottleneck specialized sub ’

IepexoaHOo¥ IEPEBOAHUK

7,31

. Bottleneck sub 2

5 B33 %7/86.7 701
DDM 3 % 7/86.7

1 Honoro SKH511S-B1A 041

Drillbit SKH511S-B1A

B Tabnulie 4 NpuUBEAEHBI TAPAMETPBI OYPEHUS
3a perc Ne 1¢ ICOIb30BAHUEM ITATUIONACTHOI'O
nosaota PDC.

Kaxk BUHO 13 Ta611. 4, 32 17,5 4acoB 6ypeHus
6bL10 TPOGYPEHO 106 M CO CPEHEIT MEXAHUYCCKOL
CKOPOCTHIO 6,06 M/4. TTpy UCTTOJIB30BAHU U
JIAaHHOM KOMITOHOBKH ObLJIA JIOCTUT'HYTA BEICOKASA
MEXAHUYECKASI CKOPOCTB, HO OHOBPEMEHHO C
3TUM HAOJIONAIACK IUI0XAs yrpasasieMocTb KHBK.
ITocne noguarns KHBK Ne 1 Ha HOBEPXHOCTD
OBLJIO OOHAPYKEHO, YTO OTHOM U3 IPUYHH
IJIOXOH YIIPABIAEMOCTU NOCTYKHUJIO HAJIUIUE
METAJUTUYECKOTO IIPEAMETA MEXKY JIONMACTIMU
JIOJIOTA, TIO BCEU BEPOSITHOCTH, ITOJIOOPAHHOTO B
CaMOM Ha4ajie OypeHHUs € 33001 CKBAKIHBDL

Jlanee 6bLI0 NPUHATO PEIIEHUE 3AMEHUTD
BBICOKOPEAKTUBHOE MATUIONACTHOE JOIOTO
PDC Ha mapoIreyHoe JoI0To. B Tabmurie 6
nzoopaxena KHBK Ne 2 ¢ nrapommeyHbIM JOJIOTOM.
C 1CIOIb30BAHUEM JAHHON KOMIIOHOBKH OBLIO

mpo6ypeHo 13 M B uHTEpBaIe 67/0—683 M, HaYaTbHBIH

Y KOHEYHBIH YIVIBL — 8,6°.

=

-

-

"

ORI o e e

was used for bottomhole deepening in the interval
between 564 and 670 m. Initial angle was 5.3°, while
the final angle was 8.6°.

Taonuuya 4 - Iapamempwor Oyperus
3a peiic Ne 1

Table 4 — Drilling characteristics of trip #1

3a601 HA HAYAJIO pEHca, M 5640
Initial bottomhole depth, m ’
32601 Ha KOHEIL perica, M
_ n 670,0
Final bottomhole depth, m
3EeHUTHBIN yIroJ1 Ha HadaJ1o perca (570 m), rpaj 601
Initial inclination angle (570 m), degree ’
3EHUTHBII IOy Ha KOHeIT perica (660 M), rpaj fe
Final inclination angle (660 m), degree ’
A3 T HA Ha4aJIo perica (570 m), rpa
I/IMy.I .H H.‘-I 1 p—yl (570 m), rpaj 16948
Initial azimuth (570 m), degree
AzumyT Ha KOHeTt petica (660 M), rpaf 160,69
Final azimuth (660 m), degree ’
Har -
: Ipy3K3,.I 10-17
Weight on bit, t
Tun 6
Jaivd }llp-OBOI‘O pacTBopa U
Drilling mud type
TInoTHOCTB 6YPOBOIO pacTBOPA, I/CM? 118
Drilling mud density, g/cm? ’
Pacxoz 6ypOoBOTro pacTBOpa, J1/ceK 40-6.5
,0—0,5
Drilling mud consumption, 1/sec
PaGouee gaBnenue, aTm
. 190-280
Working pressure, atm
OO61ee Bpems OypeHus, 9 175
Total drilling time, hr ’
Oob11ee BpeMs IUPKYIALIY, 9
. Lo 35,0
Total circulation time, hr
O6mee Bpems HITB, 4 00
Total non-productive time, hr ’
IIpoGypEeHHBIN HHTEPBAJ, M
., . 106,0
Drilled interval, m
Hapa6orka Ha B3I, 4 350
DDM operation time, hr ’
CpeaHAA MEXaHUIECKAsA CKOPOCTSD 3a peHc, M/4 606
Average rate of penetration, m/hr ’

Tabnuua 5 - Paxmuueckan
unKAuHOmempPun 3a petic Ne 1

Table 5 — Actual inclinometry of trip #1

3EHUTHBIN YIOJI,

Touka 3amMepa, M rpaj A3uUMyT, rpaj
Gauge point, m Inclination angle, Azimuth, deg
deg
570 6,01 169,48
580 6,41 161,81
590 6,16 160,82
600 6,47 163,30
610 6,65 166,24
620 6,47 166,25
630 7,29 162,25
640 7,17 160,00
650 7,61 158,74
660 8,60 160,69

Ne2 (060) Uions/June 2017 37

TECHNOLOGIES



According to data presented in Table 4, we drilled
106 meters in 17,5 hours with an average rate of
penetration (ROP) of 6.06 m/hr. Utilization of the
described BHA allowed to reach high ROP, while the
steering capabilities were quite poor. After the BHA
#1 was pulled out of hole it was discovered that one
of the reasons of poor steering is connected with
the presence of a metallic object between the bit
blades. It looks like this object was picked up from the
bottomhole at the very beginning of drilling process.

Then we made a decision to replace the PDC drillbit
with a roller-cutter bit. Table 6 contains information
about BHA #2 equipped with a roller-cutter bit. A total
of 13 meters were drilled using BHA #2 in the interval
between 670 and 683 meters, while both the initial and
final inclination angles were 8.6°.

Table 7 contains the drilling characteristics of trip #2
where a roller-cutter bit was used.
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Taonuya 7 — Ilapamempuot Oypenus

Taoruua 6 3a petic Ne 2
Table 6 Table 7 - Drilling characteristics of trip #2
KoMmmoHOBKa CyMmapHas 326011 Ha HAYAJIO PENCa, M
Ne 11/1x (HaMMEHOBaHHUE 3JIEMEHTA) IOJIHHA, M Initial bottomhole depth, m 670,0
Item No. BHA Total length,
(element name) m 326011 HA KOHEI] peiica, M 6825
N Final bottomhole depth, m ’
13 ]IyHO‘-IHbII/I COEITUHUTECIIb 69 02
Dimple connector ’ 3EHUTHBII IO Ha HAYaJI0 perica (660 m), rpaj 8.60
b TOIOBHOM MOTYIIb 6883 Initial inclination angle (660 m), deg ’
Main module 3eHHUTHBII yroJ Ha KOHeI! perica (670 M), rpaj 804
1 Coepunurenp Carsac HT 6801 Final inclination angle (670 m), deg ’
Carsac HT connector ’ -
A3uMyT Ha Ha4as10 perica (660 m), rpaj
L . 160,69
10 YBTC (5 ckaJIok) 6744 Initial azimuth (660 m), deg
Balanced drill collar (5 plungers) ’
AzumyT Ha KOHel perica (670 m), rpaj 5640
OpHEHTUPYIOIIMHA HHCTPYMEHT Strong Final azimuth (670 m), deg i
9 Arm 20,88
Strong Arm orienting device Harpyska, T 25
s TTepexoaHOM IEPEBOJHUK 1928 Weight on bit, t
Bottleneck sub ’ BIICP
Tun 6ypoBOro pacTBopa Polymer
7 [epeXOaHOM CHENNEPEBOTHUK 18.98 Drilling mud type silicate drilling
Bottleneck specialized sub ’ mud
6 HemaruurtHas YBT (flex) 1836 I[TnoTHOCTH 6y POBOrO PACTBOPA, I/CM? 118
Non-magnetic drill collar (flex) ’ Drilling mud density, g/cm’
VCTaHOBOUYHBII HEMATHUTHBIHN Pacxop 6ypoBoro pacTsopa, J1/cex 55_65
5 MePEBOJIHUK 9,05 Drilling mud consumption, l/sec T
Setting non-magnetic sub
Pa6ouee 1aBieHUE, aT™M 260-280
4 TlepexoqHO¥ CIIELTIEPEBOAHUK 701 Working pressure, atm -
Bottleneck specialized sub ’
OO1ee BpeMs OypeHus, 9 172
3 TepexoaHOH NEPEBOAHUK 724 Total drilling time, hr ’
Bottleneck sub ’
Oob1ee BpeMs UPKY/ISIIUH, 9
B3[1 3 % 7/867 L 183
2 6,94 Total circulation time, hr
DDM 3 % 7/86.7
1 Jonoro R44AP 031 O6mee Bpems HITB, u e
Drillbit R44AP ’ Total non-productive time, hr ’
HHTepBaJ OypeHH s, M 125
Drilling interval, m ’
B Tabnule 7 IpUBEAEHBI TAPAMETPBI OYPEHUS
32 penc Ne 2 ¢ ICMIOJIb30BAHUEM MIAPOUIEYHOT'O Hapa6orka Ha B3[[, u 183
OJIOTA. DDM operation time, hr ’
AHaNMU3UPyA TA6IL. 7, MOXKHO CAENIATh BBIBOJ, CpenHsAs MEXaHHYIECKAs CKOPOCTD 32 Pe¥ic,
40 ¢ KHBK Ne 2 ¢ mapoImeyHbIM I0JI0TOM M/ 0,73
Average rate of penetration, m/hr

3a 17,2 yaca 610 IPO6GYPEHO 12,5 M CO
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CpeAHEN MEXAHUYECKOU CKOPOCTDIO 0,73 M/4.
C ZaHHOM KOMIIOHOBKOY OBLIN JOCTUTHYTHI
HU3KASI MEXAHUYECKASI CKOPOCTh, HO XOPOIIast
yrpasisgeMocTb KHBK.

HToro nnpu npoBeIeHNH ONBITHO-
MIPOMBIIUIEHHONU PA6OTHI IO YITTyOIEHUIO 326051
CKBa’KMHBI C UCIIOJIb30BAHUEM JIByX PA3THYHBIX
KHBK 6p110 1po6ypeHo 118,5 M. lanHast paboTa
OblJ1a IPUOCTAHOBJIEHA B CBSI3U C NosoMKor THKT
0 NIPHUYHHE NPUIOKEHHONU CBEPX HOPMBI HATPY3KHU
Ha J10J1I0TO. Ha JaHHOM paboTe MBI HE COOUPAEMCS
OCTAHABJIUBATBCS, A INTAHUPYEM IIPOJOIKUTD
OPEJOCTABIATD YCIYI'U IO UHXKEHEPHOMY
CONPOBOXIEHUIO HUXKEOOO3HAYEHHBIX PAOOT:

* 3ape3Ka 6OKOBBIX CTBOJIOB U YBETUYEHHE 326051 B

HEPTAHBIX U I'A30BbIX CKBAKNHAX;
¢ paboThI IO (PPE3EPOBAHUIO TIOPTOB KOMIIOHOBKH

MCT'PIT, O4MCTKE CTBOJIOB CKBAKHUHHI,

* IPOMBIBKU CKBA’KH1H;
* IIPOBEAECHHUE I'€O(PUNIECKHUX UCCIIENOBAHUL,
* JIOBUJIBHBIE PAOOTHIL.

OJHOM U3 HEJJABHUX pa3paboTok National
Oilwell Varco cran Echo™ Oscillating Motor.
JIaHHBIIT THCTPYMEHT COBMEIAET B CEOE KAK
BHUHTOBOI1 3a60MHBIN ABUTATEND (B3/I), TaK 1
OCLIMJUIATOP. DTOT UHCTPYMEHT CMOKET CTATh
OTJIMYHBIM PEMIEHUEM IPU OYPEHNH HAKJIOHHO-
HAIIPABJICHHBIX CKBAKUH. ©

TECHNOLOGIES

Tabauya 8 - Paxmuueckan
UHKAUHOMempua 3a peic Ne 2

Table 8 — Actual inclinometry of trip #2

3EHUTHBII YT OJI,
Touka 3amepa, M rpaz AsumyT, rpaj
Gauge point, m Inclination angle, Azimuth, deg
deg
660 8,60 160,69
670 8,04 156,40

According to data presented in Table 7, BHA #2
allowed to drill 12.5 meters in 17.2 hours with an
average rate of penetration (ROP) of 0.73 m/hr.
Utilization of this BHA allowed to reach good steering
capabilities, while the ROP was low.

As a summary we can say that during a pilot project
of bottomhole deepening we managed to drill a total
of 118.5 meters using two different BHA types. Given
operation was stopped due to CT failure caused by
the excessive weight on bit generation. We have no
plans to stop there and expect to continue provision of
technical support of the following operations:

* Sidetracking and bottomhole deepening in oil and
gas wells;

» Milling of multi-stage frac ports and hole sweeping;

e Well cleanouts;

* Well logging operations;

* Fishing jobs.

One of the latest solutions introduced by National
Oilwell Varco is Echo™ Oscillating Motor. This
tool combines downhole drilling motor and wave
generator. It may become an excellent solution for
directional drilling. ®

He 3a6yabTe othopMuTb NOANMCKY HA XXYPHAN
«Bpema konTioGmHran»!
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YcneuwHbin onbIT NpoBeAeHVNA
20-ctrapuynHoro NPl 3a oaHy
CNyCcKoO-noaAbeMHYI0 onepauuio
Ha CamMmoT/NOPCKOM MecCToOpOoXXAeHUU
C NPUMEeHeHEeM TeEXHONIormm
«MaH)xeTHbIn NAKEP»

B.B.TOPHH, 3amecTuTeas gupekropa AO «OKB SEHHUT> 1O HOBBIM TEXHOJIOTI'HAM

B HacTrosmuit MOMEHT HEPTAHAS OTPAC/Ib IEPEKUBACT
HEJIETKHUE BPEMEHA, CBA3AHHBIE C TEM, YTO MAJEHUE CTO-
MMOCTHU HE(MTU 34CTABJISAECT HEPTAHBIE KOMIAHUU U3bI-
CKMBATh COCOOBI CHIMXKEHMS 3aTPAT HA JOObIYY HEPTU.
BBeJIeHHBIE B OTHOIIEHUH POCCHY CAaHKIINY, B TOM YHCJIE
Ha OOOPYAOBAHUE M MATEPUAJIBL, CBA3AHHBIE C JOOBIUEH
HeMTH, 3aTPYJHAIOT JOCTYII NPUXOJA HA HAII HEPTAHON
PBIHOK UMIIOPTHBIX TEX-
HOJIOTUU.

B 2012 rogy AO <«Ca-
MOTIOpPHEPTEra3» 3a-
OYCTHUJIO NIPOEKT IO BHE-
JPEHUIO TEXHOJIOTUU
BPS+ cenekTuBHBIN Ia-
kep C2C komnanuu OO0
«Tparikan Benn CepBUC.
B Teyenue aByx €T Ipo-
UCXOJINJIO aIpOOUpPOBa-
HUE JaHHOU TEXHOJOINU
Ha CaMOTIOPCKOM Me-
CTOPOX/JICHUH, IIPOMC- | i -
XOMJIA TOPAOOTKA Y3JI0B
U Marepuanos, u B 2015
TrOAY JAaHHAA TEXHOJIOTUA
OblJIa TIPHU3HAHA OCHOB-
HOM B AO «CamoTtnopHedrerasd». Ho BosHHK/IA IpobaeMa
MNOTEPH JAHHON TEXHOJOIMM H3-32 MOJUTUYECKUX PH-
CKOB B MUDE.

VYuureiBas Bce 31U MOMeHTBL, AO «HK «PocHe(dTh» B HO-
s6pe 2015 ropa nopy4yusao NpoOU3BOJUTEISIM OCHACTOK U
MOA3EMHOIO OOOPYAOBAHUA PACCMOTPETH BOIIPOC HUM-
MOPTO3AMENMEHNUA HEKOTOPBIX U3 TEXHOJIOTUH, B YACTHO-
cty, AO «OKB 3EHUT> NOny4nio TEXHUYECKOE 33/1aHHE
H4 pa3padboTKy OO60PYAOBAHUS /ISl IPOBEICHUS MHOT'O-
CTAaIUMHOT'O PA3PBIBA IJIACTA C IIPUMEHEHUEM CEJIEKTHUB-
HOT'O IAKEPA U PA3PBIBHBIX MY(T.

AO «OKbB 3eHuT» NOAJEPKAIO JAHHOE IOPYUYEHHUE U K
uioHio 2016 roga mMpPEe3eHTOBAIO TEPBBIE OMBITHBIE OO-
Pa3lbl MAHXXETHOI'O ITAKEPA M MY(@PTHI C BBIIIHOHBIMU
OKHAMHU.

CyTb TEXHOJIOTUHU 3AK/IIOYAETCA B TOM, YTO B XBOCTOBUK
YCTAHABIUBAIOTCA PABHOIIPOXOAHBIE MY(DTBI JJI CEJIEK-
TUBHOU CTUMYJ/IALIMMU nHTEpBAIOB I'PI1. PazobieHue nH-
TEPBAJIOB BO3MOKHO 3dKOJIOHHBIMM HA6yX4a€MBIMHU ITAKE-
PaMM WU CIUIOIIHBIM LIEMEHTUPOBAHHEM.

B paneHenmem, mocsue AeMOHTAXa OypOBOH YCTAHOB-
KU, BCE pAOOTHI IO IMOJITOTOBKE CKBAYKMHBI K IIPOBE/IEHUIO

Wanmioui
yiEn

Upkrpaten
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MHOTI'OCTaIMHHOI'O PA3PbIBA I1J1ACTA IIPOU3BOASTCS CHUJIA-
MU KaITATAJIBHOI'O PEMOHTA CKBAKHH.

CTBOJI CKBAXKUHBI IOAI'OTABINBACTCS K CIIYCKY CEJIEK-
TUBHOIO IHakepa I'PIT, a umenno: npoussoaarcs CI1O TP
U 1a06JI0HA, KOTOPBIA UMUTHPYET KOMIIOHOBKY CEJIEKTHB-
Horo maxkepa I'PIT.

B KOMITOHOBKY ITaK€Pa BXOJUT MEXAHUYECKUH JIOKATOD

MpdTa
£l Crnoibste LimMERTIpoEalme

BlexansueCKA noRATOD MydT

I BT R 4 L
CHipaThuiii KARas

' ¥anomovwooeR ﬂu_;:pu halmean

WA
Nogr 1P

Pucynox 1 — Ilemenmupyemuiii Xx60CMOBUK

MY(]T, ITO3BOJIAIOIIMI OTOUBATD CTHIKA KOJIOHHBI 1 ITO3U-
HUOHUPOBATh Nakep I'PIT nanporus mydT I'PIT, a Takxke
JIBa 3200MHBIX MAHOMETPA, KOTOPBIE ITO3BOJIAIOT MOCJIE
MOAbEMA TTAKEPA M3 CKBAKMHBI M PACIIM(PPOBKHU JAHHBIX
IIyTEM HAJIOXKCHUS JABJICHUN ONPEAE/IUTD, ObLIA JIU Tep-
METHUYHOCTD I1aKepa npu nposegenun MIPIT.

Pucynox 2 - Mygpma I'PIIB-114
(3X5 200.03.00.000)



HKT mnu CET

HmmuTaTop naKkepa .
(MpoyMCTHOR NepeBoAHKMH)

MunoTHEIR wabnox ¢95mm

MarHWTHEIA KOHYC

Pucynox 3 — Konyc maznumulii nepeo
CRYCKOM 8 CK8aNCUmy

Pucynox4 — Konycmaznumnbwlii nocie
noosema u3 CK8aICuHsvl (Ocmamxu
MEeMAANUYECKOU CMPYHCKU C
S8HYmMPenHell CIMeHKU X60CMosuUKa)

IIpOM3BOAUTL OYUCTKY 32605 OT MPOMMIAHTA HE
TpebyeTca. Bee 310 no3sonsaeT a(pPEKTUBHO UC-
TIOJIb30BATH MOITHOCTHU NOAPAAYNKOB 110 KPC n
I'PIT 11 COKpAIaTb CDOKU BBOZAA CKBAKUHBI B 9KC-
IUTYaTALHIO.

Bexu nmpoekTa:

Hoabps 2015 200a — nopyyenue HK Pocaed1b
Ha pa3paboTKy.

Despans 2016 200a — TOAIUCAHNC TCXHUYC-
CKOTI'O 32JJaHUSL.

Hiors 2016 200a — TIpEe3eHTAITAS TTAKEPA 3aKa3-
YHKAM.

Cenmaops 2016 200a — nposeacuue OITN Ha
2 ckBaxkHaX AO «CamMOTIoOpHEPTETA3>.

Oxmacps — Hoa6ps 2016 200a — [OPAGOTKA OGOPYIOBA-
HUS C y4eTOM NOKeNaHUN AO «CaMOTIOpHEPTET A3,

Jexabps 2016 200a — ¢pespans 2017 200a — IPOBEACHUC
pa6oT Ha AO «CaMmoTopHedTEras», B TOM yucie 20-cra-
purinoro I'PIT o 7 ToHH 32 ogny CITO nakepa. ITpose-
nenue MI'PIT Ha 10 cragusax no 10 TOHH C TJIAaHOBOU HeE-
JOIPOJABKOM MPOIIAHTA, C MNPOBEAEHHUEM OOPATHBIX
IIPOMBIBOK IIOJIE KAXKI0U cTaguu I'PIT s 6€3aBapuiiHOIO
CpBIBA MAKEPA W NEPENOZUIMOHUPOBAHUA HA CIEAYIO-
IIYIO 30HY.

1 — PazgpeJUHUTEIb ABAPHUHUHBIN; 2 — LIEHTPATOP KECTKUM; 3 — y3€I1
YILIOTHAIOMMI BEpXHUIT; 4 — nopT I'PIT; 5 — y3es1 yIJIOTHAIOM WA HUKHUM;

6 — SIKOPB; 7 — JIOKATOP MY(T; 8 — IEPEBOAHUK MATHUTHBIIN ; 9 — HAKOHCYHHK
MarHUTHBIHA; 10 — BUHT yCTAHOBOYHBIH; 11 — KOJIBLIO YIIJIOTHUTEIBHOE;

12 — yanmuHuTEND; 13 — MAHOMETP-TEPMOMETP

Pucynoxk 5 — Cocmasnsle uacmu naxepa
PaGOTHI 110 THAPOPA3PLIBY Crtam (iota TPII npo- MaHyicemnozo IIM2 — 114

U3BOJISITCS 6€3 IeMOHTaXKa 6purajibl KPC.

INocne crumynanuu 308l I'PIT 6puraga KPC npousso-
JUT MOJBEM MAKEPA HA CIACAYIOUIYIO 30HY CTUMYIISAIIUM.
B ciryyae HE3aIIaHUPOBAHHOTO «CTONa» MPU IPOU3BOJ-
cTBe I'PIT BBIMBIB IIPOMMOAHTA NPOU3BOAUTCS OOPATHOU
OPOMBIBKOM CrutaMu (prota I'PIT mmu arperaramu KPC.
[Tocye NpoOBEAEHUS BCEX PAOOT MO CTUMYJISAILIMU UHTEP-
BanoB I'PIT ¢not I'PI1 nemonTupyercs, a 6puraga KPC
IIPOU3BOAUT IOABEM KOMIIOHOBKH I1aKEPA U CIIyCcK OLIH.

[Tposeaenue MI'PIT Ha rtactax 1 AB 1-2, BB 8(0) — 6-12
CTaJIUM C MACCOM ITPOIMIAHTA OT 2 70 15 ToHH, BB 10 (1-2)
— 6 CTaAUI C MACCOI IPOTITIAHTA /IO 35 TOHH.

Anpens — maii 2017 200a — yCIIENTHOE NIPOBEJEHUE Pa-
00T Ha (PUIBTPOBBIE YACTHU XBOCTOBUKOB ITAO «BUHI» —
3 CKBA’KMHBL

Ha ceromasmuui gedp cuiaamu AO «OKBb 3EHUT» BbI-
NOJHEHBI paboThl HA 20 ckBaxxnHax AO «HK PocHed1h>
AO «CamornopHedTeras» ¢ IpUMEHEHUEM JIAHHOM TEX-
HOJIOTHIH.

Taxkum o6pazom, AO «OKB 3EHUT> B KpaTyanue Cpo-
KU IIPOBEJIO IIPOEKTUPOBAHUE, U3IOTOBIEHHE U HAYAJIO
TUPAXKHMPOBAHUE TEXHOJOTUH HA OOOPYAOBAHUH ITOJIHO-
CTBIO POCCHUHCKOI'O IIPOMU3BOJICTBA, HO HE OCTAHABJIMBAET-
€4 HA JOCTUTHYTOM. B HacTOsIIEE BpEMSA B U3TOTOBIEHHUH
my@ra 'PIIB ¢ BO3MOXHOCTBIO IIOBTOPHBIX 3AKPBITUN U
OTKPBITUHA. ©
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AUATHOCTUKA N MOHUTOPUHI
NMPUTOKOB CKBAXXVH C NOMOLLbIO
TPACCEPOB HA KBAHTOBbIX TOYKAX®

PRODUCTION LOGGING USING
QUANTUM DOTS TRACERS®

Angper T'YPBAHOB, Anexkcanap KATAIIIOB, Kupuan OBYMHHHUKOB

Andrey GURIANOYV, Alexander KATASHOYV, Kirill OVCHINNIKOV

BBEAEHUE

B nocnegnue roasl B MUPE IPOUCXOLUT
YBEJIUYEHHUE JOOBIYU HE(PTHU U I'a3a U3
TOPU3OHTAJIBbHBIX CKBA’KUH, CTUMY/INPOBAHHBIX
C IIOMOIIIBIO MHOT'OCTAIUIHOTO T'H/IPOPA3PhIBA
nnacta (MI'PIT). ITpu ob1em pocte o6beMa OypEHUS
TOPU3OHTAJIBbHbBIX CKBA’KWH YBCIMYCHUC ,HO6I)I‘{I/I
HEMTU YACTO HE COOTBETCTBYET IPOEKTHOMY
YPOBHIO, M OJHOH U3 BAKHEUIINX 33/1a4 Pa3pabOTKHU
MECTOPOXKAEHUS CTAHOBUTCS OJYYEHHE HAUO0IEE

MOJTHOM MH(POPMAITNHU IO TPUTOKAM IIPOAYKTHBHBIX

WHTEPBAJIOB CKBAKHH.

IIpoBEIEHUE U UHTEPIPETALIUS PE3YIBTATOB
reo(pU3NIECKUX UCCIEJOBAHUI, XOPOIIO
34PEKOMEHJIOBABIINX C€6S1 B BEDTUKAJIBHBIX
CTBOJIAX, B TOPU3OHTATIBHBIX CKBAKMHAX
OCJIO’KHEHBI MHOT'O(DA3HOCTBIO ITOTOKA,
M3MEHEHUSAMU CKOPOCTH TEYEHUA (PIION]1A B
CTBOJIE, HAJIMYUEM BOCXOASAIMMNX M HUCXOAAIINUX
YYACTKOB TPAEKTOPUU TOPU3OHTAIBHOTO YIACTKA
cTBONA. [Ipn UCCIEJOBAHUH TOPHU3OHTA MIPOBOJAUTCS
YCTAHOBJIEHUE OTAAIOIINX HMHTEPBAJIOB, COCTAB
HOCTYHAIOMMNX (PJIIOUIOB U UX JEOUTHI.

Omnpegenenue NpoduIe IPUTOKA B
IKCILTyaTAIIMOHHBIX CKBAKUHAX ABJISAECTCA
OCHOBOM JJI1 IPUHATHA TEXHUYECKUX PEIICHUI
O MAKCUMAJIBHO 3(P(PEKTUBHON Pa3pabOTKE
MECTOPOXAECHUN HEPTU U I'a34, ONTUMHU3ALITUHA
PEMIEHNT 10 3AKAHYHUBAHUIO CKBAXKUHBI MJIN
MPOBEJEHUIO PAOOT IO KANMUTAJIbHOMY PEMOHTY.

J10 HETABHET'O BDEMEHU B OTPACIIN HE
CYIIECTBOBAJIO AJIBTEPHATHUBBI BHYTPUCKBA>KUHHBIM
KAPOTAXXHBIM OIIEPALUAM /I ONIPENETIEHUA MECT
IPUTOKA BOABI B CKBAXKHHY; ITO0)KeHnsa BHK n
KOHTPOJIA 34 €r0 NEPEMENEHUEM; BbIJE/ICHUA
O6GBOAHEHHBIX ITPOAYKTHBHBIX IUIACTOB U OLIEHKH
MPOBEJEHHBIX MEPONPUATUM ITO IOBBIIIEHUIO
HEPTEOTAAYHN IIJIACTA, TAKMX KAK CONAHOKUCIOTHAA
06pabOTKA MJIM MHOT'OCTAJMHHBIN I'HJPOPA3PHIB
M1aCTA.

ORHAKO KAPOTAXKHAS OIEPALIHSA B TOPU30HTAIBHOL

CKBa’KHHE ABJIAETCA OTHOCHUTEIBHO JJOPOIOCTOAIIEH
IPOLIEYy PO, TPEOYIOIEH IPUMEHEHM I CEPBUCA
T'MOKHUX HACOCHO-KOMITpecCOpHBIX TPpy6 (THKT)
WUJIA TPAKTOPOB. OCYIIECTBUMOCTD U YCIIEMTHOCTD
OIEPAINI 3AaBUCUT OT CE30HHOI JJOCTYITHOCTH
CAMOW CKBAKMHBI, CJIO)KHOCTH (DOPMBI U
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INTRODUCTION

For the last decade, the global trend in the oilfield
industry is to improve the oil and gas production
by drilling as well as by completing horizontal well
sand later on improving the process using multistage
fracturing. Though the number of horizontal wells is
rapidly increasing, the production of hydrocarbons
is not always up to the designed volume. In
this regard, acquiring the knowledge on the
performance of producing intervals is an important
task for operating companies to fully optimize the
productivity and maximize the recovery as well.
Production logging solutions proved to be efficient
in vertical or slightly deviated wells, however, face
many challenges in horizontal laterals as the logged
section is often more than 20 times longer compared
to vertical wells. Common factors that complicate
the production logging are layered flow of formation
fluid, deviation and accessibility of wellbore, and
changes in fluid velocity moving past or through the
tools.

Meanwhile, the quality of well completion and
reservoir management decisions for production
wells largely depends on production logging data
such as mechanical flow meter and fluid capacitance
surveys.

Until recently, there is no alternative to wire line
downhole tools used to evaluate the placement of
fracturing proppant or acids, production rate and
zonal water breakthrough. These tools also monitor
oil water contact.

In practice, well intervention in horizontal wells
requires implication of coiled tubing or tractor
services to deploy logging tools downhole. The
success of well intervention depends on many
factors and among of these factors are the following:
well accessibility, completion IDs and length of the
horizontal lateral, etc. There are also key aspects to
be considered such as the significant cost of well
intervention and the availability of wire line and
coiled tubing equipment.

More importantly, production logging downhole
tools are designed to provide production data during
well intervention only and does not give a dynamic
picture extended in time.

The specifications of horizontal laterals demand
further sophistication of downhole tools such as



MHTEHCUBHOCTHU HA00OPA KPUBU3HBI HA YIACTKAX U
MECT U3MEHEHU BHYTPEHHUX IMAMETPOB OOCAJHOM
KOJIOHHBL

CIyCKa€MBIE B CKBAXKUHY UHCTPYMEHTHI 15
MIPOMBICJIOBO-TE€OJIOT'HYECKUX UCCIIETOBAHUI
(IIT'M) O3BOJIAIOT NIOJNIYYATh €AMHOBPEMEHHYIO
KAPTUHY IPUTOKOB B CKBA’KMUHE, HO OHU HE
HO3BOJIAIOT BBIIOIHATE MOHUTOPUHT B TEUEHHNE
OPOJO/IKUTENIBHOIO BpeMeHH. Cnenuduka
TOPU3OHTANBHBIX CKBAXKHUH TPEOYET TAKKE
pENIEHUS TAKUX BOIIPOCOB, KAK CHATHE JJAHHBIX
1o (pazam paroua 10 BCEMY CEYCHUIO CTBOJIA
CKBa’KHMHBI yCTAHOBKOY HECKOIBKUX CIIMHHEPOB
Ha npu6bop INI'", snuaaue 'HKT Ha TOYHOCTD
U3MEPEHUS JABIEHUA U PACXOA0B. Kpome Toro,
PU BHYTPUCKBAKUHHBIX ONIEPALUAX CYIIECTBYIOT
PHCKH IPUXBATA UJIN IOTEPHU 3260 HBIX
UHCTPYMEHTOB, TPEOYIOMHE JIUTEIBHBIX U
JOPOTrOCTOAIINX JIOBUJIBHBIX PA6OT.

TEXHOJTIOIMA NNACTOBbLIX TPACCEPOB
HA KBAHTOBbIX TO4YKAX

TpaccepHble UCCIENOBAHUS C IPUMEHEHUEM
MAapPKHUPOBAHHOI'O IIPOIIIAHTA HE UMEIOT
BBIIIEIIPUBEJCHHDBIX OI'DAHUYEHUN U IIO3BOJIAIOT
HOBBICUTH 3(P(PEKTUBHOCTD AUATHOCTUKU
IIPUTOKOB B CKBAXKMHAX I10CJIE MHOI'OCTAJUUHOI'O
TUAPOPA3PEIBA IIACTA IPU PA3PAOOTKE
MECTOPOXACHUN HEPTU. [IPUHIITUITHATIBHOE
OTIIMYME JAHHOU TEXHOJIOI'UH OT TPAJAUIIMOHHBIX
METOJOB reopusndeckux uccnegopanuil (I'MC)
3aKJ/II094€TCA B BOSMOKHOCTH BECTU MOHUTOPUHT
PabOTHI IOPTOB B CKBAKUHE HA IPOTAKEHNUHU
JUIMTEJIBHOIO IIEPHOAA BDEMEHHU I1PU PAJAUKAIbBHOM
YMEHBIIECHUH 33JEUCTBOBAHHBIX PECYPCOB 110
060PYIOBAHUIO U IEPCOHAITY, COKPAIIEHUU PACXOI0B
U MOBBIIIEHHUH O€30ITACHOCTH IPOU3BOJICTBA.

PazMmenieHue TpaccepoB B HEPTSIHOM IIJIACTE HA
JOATOCPOYHBIH ITIEPUO/, U ITOCTAEAYIONUN AHAINS
MapKEPOB-PENOPTEPOB® HA MOBEPXHOCTHU IIOCIIE
BBIHOCA IOTOKOM CKBA>KMHHOT'O (DJIION/]A IO3BOJISAET
BBIBECTHU YIIPABICHUE PAOOTON CKBA’KHUHBI HA
Ka4€CTBEHHO HOBBIHM YPOBCHD.

BaxHOM 4aCTBIO TEXHOJIOI'MH TPACCUPOBAHUA
ABJISIETCS CUHTE3 KOMOUHAIIUI MAPKEPOB U3
KBAHTOBBIX TOYEK, KOTOPBIA IIPOBOAUTCS Ha
OCHOBE KOMITO3UTHBIX ITIOJIMMEPOB. KBAHTOBBIE
TOYKH — 3TO HAHOKPHUCTAJLIBL, IIOJIYy4EHHBIE IIPH
IIOMOIIY KOJIJIOUJHOI'O CUHTE3A U IIOKPBITHIE CJIOEM
4JICOPOUPOBAHHBIX NOBEPXHOCTHO-AKTUBHBIX
MOJIEKYJI, COCTOAINE U3 COTEH ATOMOB 1 UMEIOIINE
pasmepel 2—10 MUKPOH. KBAHTOBBIE TOYKH,
[OJIy9aeMbIE METOAOM KOJUIOUAHOI'O CUHTE3A HA
OCHOBE XAJIBKOT'€HUZIOB KaJMU s, (PIIyOPECLTUPYIOT
PAa3HBIMHU LIBETAMHU B 3aBUCUMOCTH OT CBOETO
pasMepa. MapKepbl-penopTepsl, CO34aHHbIE
U3 KBAHTOBBIX TOYEK, OOJIAAIOT YHUKAIBHOM
CITOCOGHOCTBIO MOIVIOIIATh SHEPTHIO B MU POKOM
JHAIIa30HE CIIEKTPA U UCITYCKATD Y3KUU CIIEKTD
CBETOBBIX BOJIH, KOTOPBIM MOXET PETUCTPHUPOBATHCS
METOAAMH IIPOTOYHOU U TOMETPUU. MICIIO/Ib30BAHHE
KBAHTOBBIX TOYEK B TEXHOJIOI'MH TPACCUPOBAHUS

increasing the number of spinners to cover wellbore
cross section area. Also, when coiled tubing deploys
logging tools in a wellbore, it may cause a choking
effect resulting to the distortion of the downhole
production rates data. Well intervention has some
risk of coiled tubing stuck or loss of downhole tools
in a well with a subsequent costly fishing operation.

THE TECHNOLOGY OF QUANTUM DOT TRACERS

However, production logging data can be obtained
in an alternative way using tracers embedded in
proppant which are pumped downhole during
fracturing. The main advantage of quantum dots
tracer® technology is its ability to monitor formation
fluid production per zone at any time during a year
after fracturing. Implementation of the technology is
time efficient and does not require field equipment
aswell as crew for operation, which reflects on
operating costs carried by customers. Indeed, the
placement of tracers into the oil reservoir for a long-
term period and the subsequent analysis of marker-
reporters® carried throughout the well and into the
surface brings well management on a qualitatively
new level.

The “Geosplit” technology features a synthesis
of a combination of marker-reporters made of a
few quantum dots and a mixture of the polymer-
based chemical composition. Quantum dots
are nanocrystals produced using the process
called colloidal synthesis. A single quantum dot is
compounded of few hundred atoms and as small as
2—-10 microns in diameter.

Colloidal quantum dots irradiated with a laser
emit light of different colours due to quantum
confinement. The emittance of a particular spectre
of light can be detected using flow cytometry
method. Several quantum dots joined together
creates a unique and traceable marker-reporters
element. There could be a large number of possible
tracer signatures (up to 50) that exclude the
chance of misinterpretation during the lab analysis.
This distinctive feature of Geosplit’s technology
is essential in multistage fracturing of 30 plus
production intervals in a single well.

The polymer coating of fracturing proppant
contains millions of marker-reporters and is
designed to degrade gradually when in contact with
hydrocarbons and water. During the fracturing
operation, some proppant with tracers follow
the mass of a conventional proppant. After the
introduction of proppant into the formation, the
coating gradually releases markers to formation fluid
and further carried out into the surface. The marker-
reporters can be captured either in oil or water phase
of formation fluid. Due to the nanosize of markers,
these materials do not have enough energy to make
a transition from one phase to the other. Hence, each
phase of formation fluid has its own indicators. The
process continues and is non-stop for at least a year.
On demand, samples of formation fluid are taken
from sample point located in the production line
and studied in the laboratory. The analysis of samples
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TEXHOJIOI'MI

OGYCJIOBIEHO 6OIBIIHM KOJIMYECTBOM BO3MOXKHBIX
KOMOHHAIINHI IPU CUHTE3€ MAPKEPOB-PEOPTEPOB
(70 50), 9TO NO3BOJISIET UCKJIIOUNTD OIITUOKH

IPU UHTEPIPETAIUN U OTBEUAET COBPEMECHHBIM
TpeboBaHusIM MI'PIT, BKJIIOUAIOmEM
30 u 6o€ee CTAgUMN.

Pa3nuyHble TUIBI U KOMOUMHAIIUHN
MapKEPOB-PEHIOPTEPOB
Pa3MeEPOM B HECKOJIBKO MUKPOH
BBO/ISITCSI B IOJIMMEPHOE
THOKPBITUE POIITAHTA,
MOCTENEHHO PA3PYyIIAIONIECECs
MPU KOHTAKTE C HEPTHIO U
BOAOU. TpacCupOBaAHHBIN
IPOMNIAHT JOOABISAIOT K
OCHOBHOH MaCC€ OOBIYHOI'O
IPOMNIIAHTA U 3aKAYHUBAIOT KAK
PACKJIMHUBAIOIUI MaTEPUAIL
B IIACT IIPU U POPA3PBIBE
1acTa.

B nocneayomui g TenbHbIN,

HE MEHEE Ir'ojid, IEPHO/]

BPEMEHU IIPOUCXOIUT IIOCTEIIEHHOE BBIMBIBAHUE
MapKEPOB-PENOPTEPOB BOJIOH U HEPTHIO U UX
TPAHCHOPTHPOBAHUE ITIOTOKOM IJIACTOBOT'O
¢ron1a Ha IOBEPXHOCTb. MapKEPbI-PENOPTEPHI
BBIJIEJIAIOTCA U B HE(PTAHYIO, U B BOAHYIO (DA3BI
MJ1IACTOBOT'O (PJIIOU/1d. DHEPTUU MAPKEPOB
HEJIOCTATOYHO JIJISI HOCIEYIOUIETO IIEPEXO/A

U3 OJTHOM (DA3BI B IPYI'YIO JAXKE IIPU YCIIOBUSIX
JUINTEJIBHOI'O EHTPUPYTUPOBAHU . 3aXBAYCHHBIC
OJJHOM U3 (pa3 JKHUJIKOCTHU MAPKEPBI
OCTAIOTCsI B HEH HABCEI/IA.

Taxum 06pa3oM, Kaxxas u3 pas
MJIACTOBOT'O (PJIFOU]1A HAJICKHO
06€CIIeYnBAETCS CBOCH ITOpLIEH
UHJUKATOPOB.

ITpO6BI CKBAXKUHHOT'O (QIIION/]14,
B3SIThIE HA YCThE CKBA’KUHBI,

IIOCJIE 3TAIA IIPOOONOAIOTOBKH
IIPOXO/ST AHAJIU3BI B
ABTOMATUYECKOM PEXKHME
METOJOM IIPOTOYHON [UTOMETPUUN
C IIOMOUIBIO IIPOI'PAMMHO-
ANIAaPaTHOTO KOMIIJIEKCA
«JeoCTnT.

MeTOom OCHOBAaH Ha UCCAEOBAHUH JUCIIEPCHBIX
CpeJ B pEXKUME MTOMTYYHOI'O AaHAJIN34 3JIEMEHTOB
JIUCIIEPCHOM (ha3bl IO CUTHAJIAM CBETOPACCESIHUSA
U (pIIyOpECIIEHI UL

IlepBOHAYAIBHO UCIIONb3YETCS CUCTEMA
I'UAPOAUHAMUYECKON (POKYCUPOBKH B
MHKPOKAITHJUIAPHOI CUCTEME, I7IE€ 32 CYET PA3HOCTHU
JaBJICHUI MEXy OOpa3liOM U OOTEKAIOIEN
JKHJIKOCTBIO O6ECTIEYUBAECTCS TPOXOXK/ICHUE
MapKEPOB B IAMUHAPHOM IOTOKE KHU/IKOCTHU
OOJAMHOYKE IO IIPOTOYHOM AYeriKe. [laiee
MIPOUCXOUT O6JIYIEHUE YACTUI] B )KUJIKOCTHU
JIA3€PHBIM HU3JTyYCHUEM U C PETUCTPAIIUEN CUTHATIOB
CBETOPACCETHUS U (PIYOPECUEHITUN OT KK 0N
KBAHTOBOM TOYKH B KOMOWHAIIMU MapKePA.

IIpu IOMOIU IPOTOYHOI'O ITUTOMETPA
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happens in automatic mode and real time using a
flow cytometer and computer equipment designed
by “Geosplit” company.

The flow cytometer suspends micro-particles in

Pucynox 1 - Keanmoeuste mouxu, ipryopecyupyrousue npu
NA3ePHOM 00yueHuu

Figure 1 — Colloidal quantum dots irradiated with a laser light.
Different-sized quantum dots emit light of different colours due to
quantum confinement

a stream of fluid and pass them by an electronic
detection apparatus. The process allows
simultaneous multiparametric analysis of the
physical and chemical characteristics of particles
including fluorescently labelled marker-reporters.
Initially, a hydrodynamic focusing system is used in
the microcapillary system, where due to the pressure
difference between the sample and the flowing
fluid, the marker-reporters are passed through the

Pucynox 2 - IIpamoe u 60K060e ceemopacceanue uacmuubl
Figure 2 — Direct and lateral light scattering

laminar flow of liquid one by one via the flow cell.
Then, the particles are irradiated in the liquid with
laser radiation and subsequently light scattering
and fluorescence signals were recorded from each
quantum dot in the marker-reporters.

With the aid of a flow cytometer, the parameters of
particles in the liquid being analysed are recorded in
order to determine the qualitative and quantitative
compositions of the marker-reporters. The flow
cytometer records two (2) types of light scattering:
direct (small-angle) and lateral.

The direct light scattering detector is located along
the laser beam behind the flow cell and records the
laser radiation, which is scattered at angles of 2—19
degrees. The intensity of light scattered at a small
angle is proportional to the size of the particle. Larger



PETrUCTPUPYIOTCS ITAPAMETPBI

4aCTHULL B UCCIIEAYEMOX 'J}

JKUJKOCTH C LIEJIBIO
BBIICJICHU A KAYECTBEHHOI'O

U KOJIMYECTBEHHOI'O COCTABA
MapKepoB. [IpoTOUHBIN
LUTOMETP PETUCTPHUPYET IBA
TUIIA CBETOPACCEAHUS: IIPAMOE
(MaJIOYTTIOBOE) K GOKOBOE.

JeTexTop npsaMoro
CBETOPACCEAHUS PACIIOIATAETCS
10 XO[Y JIA3EPHOI'0 J1y4a
34 IPOTOYHOU AYENKOUN U
PETUCTPUPYET U3JTyUYECHHE
J1a3epa, KOTOPOE PACCEUBACTCA
noJ yriamu 2—19 rpagycos.
NHTEHCUBHOCTD PACCEAHHOTO
[0, MAJIBIM YIJIOM CBETA
IIPONOPLUOHAIBHA PA3MEPY
JacTuubl bojee KpynHblie
YACTHULIBI PACCEUBAIOT CBET
CUJIbBHEE MEJIKUX.

Bryrpennee cogepxxumoe
4aCTHUL, OIITUYECKH HEOAHOPOAHO.
Jly4 1a3epa, IpOXOoAsi CKBO3b YACTULLY, MHOI'OKPATHO
MPEJIOMJIAETCA U PACCEUBAETCS BO BCE CTOPOHBI.
Perucrpanus 3Toro u3ay4eHus o3BONAET CyAUTh
0 (popme, pasMepax U BHYTPEHHEM CTPOEHUH
YACTHULIBIL.

ITosrydeHnHble JaHHBIE MHTEPIIPETUPYIOTCS
C IIOMOIIIBIO IIPOI'PAMMHOTIO OOECIIEYEHNA U
BU3YAJTU3UPYIOTCA B BUJIE TPA(PUKOB IIPUTOKA IO
cryneHsaM I'PIT BO BpEMEHU M HAKOIJIEHHBIX JJeOUTAX
10 HE(PTU U BOJIE B KAXK/IOM M3 CTYIICHEH.

DoOpCYHEA ¢ BEOUOTHEM
araMeTpos 100 aEm

Maprep

TECTUPOBAHUWE TEXHONIOTUN
B 2016 roay B ma6oparopuu «<HTL] FaznipomuedTh>

ObLIa IPOBEJEHA IPOBEPKA METOAOIOTUUECKOM

TOTOBHOCTH TEXHOJIOTUU K IPOBEIEHUIO

UCCJIETOBAHUI HA TOPU3OHTAJIBHBIX CKBAXKUHAX C

MHOTOCTYIEHYATBIM I'HPOPA3PIBOM IIACTA.
JIabopaTOPHBIE UCHBITAHUS TPACCEPHOM

TEXHOJIOTUH 3aKJIIOYATINUCH B ONIPENEICHUN

MEPBOHAYAIBHBIX KOHIIECHTPALWUHI IPONIIAHTA ITyTEM

AHAJIN3a MAPKEPOB-PEIIOPTEPOB U COAEPKAIU

CIELYIOLIUE ITAIDL:

* IOAI'OTOBKA U JOCTABKA IPO6 HEPTU U
MapKUPOBAHHOTI'O IMPOMITAHTA JJBYX BU/IOB;

* CMEMNIEHUE ABYX NPOO NPONMIAHTA,
MapKUPOBAHHOI'O PA3JIMYHBIMUA KOJUPOBKAMHU
KBAHTOBBIX TPACCEPOB C HEPTHIO;

* OKM/JaHME BBIIEJIEHUS MADKEPOB-PENOPTEPOB
MIPONITAHTOM B HE(PTH;

* IPOGONOAIOTOBKA HEPTHU C MAPKEPAMHU JJId
PaboThI C HPOTOYHBIM IIUTOMETPOM,;

* OIpesETIEHHE IEPBOHAYAIBHOM KOHIIEHTPALIUHA
JBYX BUJIOB IIPOMITAHTA C IIOMOIIIBIO
LUTOMETPHUYECKOI'O aHAJIN3A.

71 IpOBEAEHN A TA00PATOPHBIX UCITBITAHU
KOMITAaHHUEHN «[eOCIIUT>» OBUIN ITOJIOTOBJICHBI TIPOODI
TPACCUPOBAHHOTO IpomnnanTa ppaxuuet 16/20 ¢
JBYMs TUIIAMU KOOMPOBOK KBAHTOBBIX TO4YeK (I'C-1 1 }

Maprepst

DoToyMHEKIITETI

JlpvxuBeTHER 3epEaTa / sse

|
\ I FL-2
I e

L= HIBTPE

Fac0HKa 18 Aaepa

o
OfpaboTis pesyIsTaToE
BN EOMMTLOTEpe

Pucynox 3 - Cxema padbomust npomounozo yumomempa
Figure 3 — Flow chart of the flow cytometer

particles scatter light more strongly than small ones.

The internal contents of the particles are optically
non-uniform. The laser beam, passing through the
particle, is repeatedly refracted and scattered in all
directions. Registration of this radiation allows us
to judge the shape, size and internal structure of the
particle.

The data obtained is interpreted by a software and
is visualized in the form of zones inflow charts along
the stages of the fracturing which shows accumulated
oil and water production in each interval.

THE TECHNOLOGY VALIDATION
In 2016, the technology was tested in the laboratory

of “STC Gazpromneft” to conduct research on the

methodological readiness used in horizontal wells
with multi-stage hydraulic fracturing.

Laboratory tests performed on traced proppant
technology focused on determining the initial
concentrations of proppant by analysing quantum
dot marker-reporters and included five major steps as
follows:

e preparation and delivery of oil samples and
proppant with two different signatures of quantum
dot tracers;

» mixing traced proppant with the formation fluid
(a mixture of oil and water);

» waiting until traced proppant releases marker-
reporters into the formation fluid;

e treatment and preparation of formation fluid to
suit working condition of the flow cytometer;

» determination of the initial concentration of two
types of proppant using cytometric analysis.

To carry out the laboratory tests, the company
“Geosplit” prepared samples of proppant fraction
16/20 marked with two signatures of tracer(GS-1
and GS-2). The experiment was conducted using the
crude oil samples taken from the Priobskoye field.
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I'C-2). DKCneEpUMEHT IIPOBOINIICA C UCITOIB30BAHUEM
IJIACTOBOY HE(PTH, OTOOPAHHOM C y4aCTKA
ITprOOCKOro MECTOPOXKAECHUSL. [IJ151 NCCIETOBAHUS
OBLJIN IOATOTOBJICHBI 3 TPOOBHI, KAXK1a51 Maccor 300 T.
[TponmnaHT ¢ AByMs KOJUPOBKAMU TPACCEPOB OBLI
CMEMIAH B COOTHOUIEHUH, IPEACTABIEHHOM B TA0IL. 1.

IToce cMeneHus IBYX TUIIOB TPACCUPOBAHHOTO
MNPOMNIIAHTA B JIAOOPATOPHBIE EMKOCTH OBLIA
JI06aBIEHA HEPTh B OAUHAKOBOU MPONOPLIUU
C IPOMMNAaHTOM IO Macce. /1714 BbIAEIEHUA
MapKEPOB-PENOPTEPOB U3 OOOJIOYKU IPOIMAHTA
JIaBOPATOPHBIE EMKOCTH C HEMPTHIO U IPOMIIAHTOM
OBL/IN BBIZIEP’KAHBL B TEYEHUE 1,5 yaca Ipu
TEMIIEPATYPE, MAKCUMAJIIBHO NPUOIHKEHHONU
K m1acToBoi — 80 °C. ITocyie nepemMenuBaHuA
JKUJKOCTDb C PACTBOPEHHBIMHY B HEX MapKEPAMHU-
penoprepaMu 66114 TOMEMEHA B OTAEIBHYIO
€MKOCTB. 32T€M ObLIA IPOU3BEAEHA IPOLIEAYPA
NPOOONOATOTOBKHY — 3aMEHA (PA3bl UCCIEAYEMON
JKUJIKOCTHU, B KOTOPOU HAXOAUIUCh KOMOUHAIITUHN
KBAHTOBBIX MAPKEPOB. laHHA ONlepPaIns
BBIIIOJIHSIJIACh HECKOJIBKUMU IMOBTOPSAIOMUMUCH
IUKJIAMHU /10 ITOJTHOU 3aMEHBI (PA3bl IJIACTOBOU
JKUJKOCTU HA JTUCTHUJUIMPOBAHHYIO BOAY.

Ka>xbli1 UKJI IPOOONOATIOTOBKH COIEPKUT B
cebe cieayIoU e IPOILECCHI:

* KOHBepcud das;

* HEHTPUPYTUPOBAHUE NI OCAKAECHUA TPACCEPOB;
* puMeHenue [1AB u pactBopureney;

* IIPONYCK (QIIONAA C TPACCEPAMHU YEPES

MeMOpaHHBIE (PUIIBTPBHL.

Jajee ¢ mOMONIBIO ANIIIAPaTa IPOTOYHOM
UTOMETPUHU OBLIIO BBIIIOJIHEHO ONIPEJETIEHHOE
KOJIMYECTBO 3AMEPOB OTHOCUTEIBHOM
KOHIEHTPAILIUU TPACCEPOB B IIPOOE.

C IpUMEHEHHEM IIPOrPAMMHO-AIIAPATHOIO
KOMIUIEKCA «[€OCTIINT> OBLIIN BU3YAJIU3UPOBAHBI
PE3YNABTATHI UCCIENOBAHNSA KAXKAO0M IIPOOLI B BUJIE
«OBJIAKA PETUCTPALUH COOBITUMN», IPECTABICHHOM
Ha PUC. 4, U TPOU3BEAEHO OCPESHEHNE JAHHBIX.

Pe3ynbTaTel TUTOMETPHUYECKOI'O AHAIN3A
PEICTABJICHBI B TA0IL 2.

PazHuia Mexay COOTHOIEHUSAMH [IBYX THUIIOB
MPOIIIAHTA, B3BEMIEHHOT'O IIEPe UCCIESOBAHUEM
U BBIYUCJIEHHOI'O TI0 PE3YJIbTATAM IPOTOYHON
ITUTOMETPHUH, HE TPEBBICUIA (%, YTO TTOCTYKUIO
OCHOBAaHMEM JIJI1 3aAKJTI0YEHH S O BECbMA BBICOKOM
TOYHOCTHU METO/IA.

B ma6oparopun «f'eocrint» B CKOJIKOBO ObLI
MIPOU3BE/ICH Psif] TAOOPATOPHBIX IKCIIEPUMEHTOB,
MOJITBEPSKAAIOINX BO3MOKHOCTh MOHUTOPHUHTA
IIPUTOKOB PA3JINYHBIX UHTEPBAJIOB B
TOPU30HTAIBHBIX CTBOJIAX CKBAKHH. C IOMOIIBIO
J1a60PATOPHOTO CTEH/IA OBITIO CUMYIUPOBAHO
pa3MelieHUE NPONMNAHTAa, TPACCUPOBAHHOTO
Pa3IUYHBIMH KOMOMHAITUSMU KBAHTOBBIX TOYEK
B CEMH 30HAX FTOPU3OHTAIBHO PACIIONIOKEHHOIO
TPyHONPOBO/IA C UBMEHEHHEM PACXO/IOB 3aKaAYKHU
CcMeCcH HE(DTU U BOJIBI, 4 TAKXKE €€ IIPOLIEHTHOT'O
COOTHOIIECHUSL.

HccnepoBaHue ObII0 IPOBEJEHO HA OCHOBAHUU
JIBEHAI1ATU OOPA3110B, OTOOPAHHBIX B TEUYCHUE
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Rt Flucrescancs

Taonruya 1 - Coomnowenue nponnanma
c Koouposxamu mpaccepos I'C-1 ulC-2

Table 1 - Ratio proppant GS-1 and GS-2

mpoom  Tobr rozr GO
Ng::::;fe()f gramtile gramt;le 1 ;:?:(?S- 2.%
1 29 271 9,7 /90,3
2 170 130 57 /43
3 291 9 97/3

In this study, three 300 g samples were prepared and
each sample had a different ratio of GS-1 and GS-2
proppant as shown in Table 1.

Crude oil was then added to the laboratory tanks
in equal proportions with the proppant by weight.

G5-1/G5-2 GS=-1/G5-2

g

]
" 150 |
e .
wt

y N |
\ l'i L
i | &t i v

i \ e i ."1 I.- “"'1.' ) I
VT, P .. . TV
50 100 150 1] &0 100 150 200 o)
e Light Scaflenng

Pucynox 4 — Oonaxo pecucmpavuu coovimuii

Figure 4 — Events registration cloud shown by the
Jlow cytometer

To release markers from the proppant to the liquid,
samples were allowed to stand by for 1.5 hours

at a temperature of 80 °C to simulate downhole
conditions. After mixing, the liquid with marker-
reporters was drained into a separate container.
Thereafter, samples treatment procedure was carried
out to suit the requirements of flow cytometer
apparatus.

Each sample treatment cycle consisted of the
following:
 formation fluid samples phase conversion;

* centrifugation to sediment markers-reporters in
the lower part of the sample;

* use of surfactants and solvents to remove
hydrocarbons;

* use of membrane filters for transferring of all
marker-reporters to the distilled water.

Then, the flow cytometry apparatus identified
concentration of marker-reporters in each of three
samples and visualized results in the form of an
"event registration cloud".



OHO¥ Heyiesu, T10 pe3ynbraraM AMarHOCTHKY, B
COOTBETCTBUU C UBMEHEHUSMU B PACXO/IAX 3AKAYKH,
6BLIO OIIPECIICHO MOCEI0BATEIBLHOE

MajIeHUE MPUTOKA HeTU B UHTEPBAIAX 7 U 6.

B TO ke BpeMst 064 MHTEPBAJIA OTPA3UIIU TUIABHOE
YBEJIMYEHUE JIOJIU BOJIBI BO (pirrounjie. iccnegoBanue
[IPOUJUTIOCTPUPOBATIO, YTO CHHUKAIOIASICSE
IUHAMEKA rpaduKa O6IIEro PACXO/d IO BOJE,
[MOKA3aHHAS HA PUC. 5, CKPbLIA YBEJIUUEHUE BOJHON
(a3l B uHTEpBAIAX 7 U 6.

MNOJIEBOE NMPUMEHEHUE

MHOTOCTaAUHHBINA YETBIPEXUHTEPBAIbHBIN
MT'PII 66111 1POM3BEAEH B aBrycte 2014 roga Ha
T'OPU3OHTAIbHOMN CKBAKHMHE OJHOI'O U3 KPYIIHBIX
MECTOPOXAEHUI XaHTbI-MaHCUUCKOTO AO B OHOM
U3 BEIYIIUX JOOBIBAIOIIUX KOMITAHUH. B KaXXAyIO0
CTYIEHDb OBUIO YCIEITHO 3aKAYaHO 35 T OOBIYHOTO
IPOIIIAHTA U 15 T IpONIIaHTa C TPACCEPAMU
Ha KBAHTOBBIX TOUKaX. Ha 0CHOBE 06paboTKHU
JaHHBIX MUKPOCEUCMUYECKOI'O MOHUTOPUHTIA
MTPIT 661111 3aPETUCTPUPOBAHBI UCTOYHUKH
MHUKPOCEHCMUYECKHUX COOBITHI U OIIPEIETIEHBI UX

AEENT HEDTH N0

PACTPEAENEHHE OGUEND O5REMA OOBLYH HESTH MO CTYNEHAM,

-

Taoauua 2 — CoomuouieHue nponnanma
I'C-1 uIC-2 é mpex npooax, usmepennoe
00 uccareooeanus u no Pe3yromamam
NnPOMOUHOU yumomempuu

Table 2 — The ratio of proppant GS-1 and GS-2
in three samples, measured before the conduct
of the study and according to the results of flow
cytometry

TOYHOE COOTHONIICHHE

COOTHONIEHHE IPOIIIIAHTA

I}:Oggg nponnantaI'C-1u I'C-1uTIC-2 110 JaHHBIM
P TC-2,% muToMeTpa, %
Sal;llople Measured ratio of Ratio of proppant GS-1 and
= proppant GS-1 uGS-2,% GS-2 using flow cytometry, %
1 9,7/90,3 10,2/89,8
2 57/43 62,6/37,4
3 97/3 96,4/3,6

The results of the cytometric analysis are presented
in Table 2.

The difference between the mixed ratios of
proppant weighed before the conduct of study and

PACMPEAEAEHHE HAHRGNMAEHHOIO OELEMA B

I
25.7%
31.1%)

50.6%

Mo CTYTMEHAM, 3

Pucynox 5 — Ilocaedogamensvhoe nadenue npumoxa negmu 6 cmynenax 7 u 6
Figure 5 — Consecutive decreases in oil inflow at intervals 7 and 6

KOOP/JIUHATBL, BPEMSI BO36Y K/ICHHU S, [TAPAMETPHI
JIOCTOBEPHOCTH, SHEPTUS KAKIOI'O UCTOYHHKA,
3HAYEHHUS CPEHUX CKOPOCTEH PACIIPOCTPAHEHU S
CEMCMHUYECKUX BOJIH OT BbI/IEJIEHHBIX HCTOYHHKOB
JIO IOBEPXHOCTH. JJAHHBIE MUKPOCEHCMUYECKOTO

AHAJIN32 TIO/ITBEPIK/IAIOT PA3BUTHE OBJIACTH }

the difference calculated from the results of flow
cytometry did not exceed 6%. Based on test results,
a conclusion was reached on the high accuracy of the
method.

The process of monitoring changes in inflow of
several production intervals in horizontal bore
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MUKPOCENCMUYECKON AaKTUBHOCTHU B IIPOIECCE
onepanymu I'PIT Ha Ka’KAOM U3 YETBIPEX UHTEPBAJIOB.

JlaHHBIE, TIOJIYYEHHBIE B PE3YIBTATE
MHUKPOCEHCMUYECKOTO UCCIEAOBAHUS,
HOATBEPAKIAIOT (DAKT T POPA3PEIBA BO BCEX
3a5BJIEHHBIX 30HAX. OJJHAKO MOCJIEYIOIMINU
PAa30BbIN CITYCK UHCTPYyMeHTOB I1I'M 1tokasait
OTCYTCTBHE JJAHHBIX OTHOCUTEIBHO UHTEPBAIA
4 11O IPUYMHE ICOUTA HHUKE IOPOT'd AKTUBAIIUHU
TypO6HHBI pacxojoMepa. TpacCepHbIE UCCIEAOBAHUS,
[IPOBEJCHHBIC TyTEM OTGOPa 16 Ipo6 Ha
OPOTSKEHUU MECSALA TTIOKA3AIH KAPTHUHY IIPUTOKOB
CKBa’KHHBI B IMHAMUKE, 3A(PUKCUPOBAB CTAOUIBHYIO
paboTy MHTEPBAIA 4 B KAKJIOM U3 16 MCCIeJOBAHUH.
1O JaHHBIM IMATHOCTUKH BBISICHUJIOCH, UTO B
MEPUOJ, UCCIAEAOBAHUNI HANOOIEE TPOAYKTHBHO
paboTaeT CTyINEHD 1, BBIZABAsI CAMBIN BBICOKUI 1€OUT
O HE(PTU ITPU HAMMEHBIIIEH OOBOJHEHHOCTH —

47% n 22% OT 001IETo AeOUTA 1O HEPTHU U BOJIE
COOTBETCTBEHHO.

Kaxk cinenyer u3 puc. 6, HHTEPBAI 4 IOKa3a/1
XOPOHIYIO IPOAYKTUBHOCTD ITO BOJIE, BBIPA3UBIIYIOCS
B 22% OT HAKOIVIEHHOI'O J1e61Ta 110 HePTU. OFHAKO
ITOT K€ UHTEPBAJI CTPAAAET CAMOM BBICOKOM
06BOTHEHHOCTHIO — 31% OT 0O1IEro HaKOIIJIEHHOT'O
1ebuTa 110 BOJIE.

B ganHOM Ciy4dae, CpaBHUBAA PE3YIBTATEI
HUCCJIENOBAHUA C JAaHHBIMU NTpub6opa I ¢
OJTHOM TyPOHMHKON CKBAXKMHHOTI'O PACXOIOMEPA,
IPEUMYIECTBO TEXHOJIOIUH B BU/IE BO3SMOKHOCTU
YBEPEHHOU pabOThl HE3ABUCUMO OT PEKHUMA U
npoduiis TedeHust PJAoU]a B CTBOJIE CKBAKIHBI.

Tabauua 3 - Humepeaisl CKEaNCUHbBL
u napamempot mpeuwjunot MI'PI1,
onpeoenennsvie muKpoceicmuueckum
uccneoosanuem

Table 3 — Well intervals and fracture
parameters

HHTEepBaIBI CKBAa>XKHHEI / Production intervals
1 2 3 4

T'ny6una no
UHCTPYMEHTY, M 3134,3— | 3245,7— | 3343,3— | 3438,7—
31356 | 32469 | 3344,5 | 34398

Measured Depth, m

VIcTUHHAS TTTyOMHA, M

2810,88 | 2811,46 | 2813,08 | 2813,96
True Vertical Depth, m 3 39

TeMII 3aKa4KH, M>/MUH
Pumping rate, m?>/min

IIponmanT, T
Proppant, tonne

TpaccupOBAHHBIN
MpOMNIAHT, T 15 15 15 15
Traced proppant, T
IIapaMeTphl TPEUIHH THAPOPA3PHIBA
Parameters of fractures

3aKpeIUIeHHAs MUPUHA,
MM 2,57 2,94 4,21 29

Fracture width, mm

CpenHsis BBICOTA, M
pex : 34,1 46,7 34,5 42,7
Average fracture height, m

3aKperieHHa a
DEIVICHHAAAMAILM )10 | 1101 | 861 | 8625

Fracture length, m
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was simulated in the laboratory of "Geosplit"
in Skolkovo city.

The laboratory testing used a specially designed
laboratory bench with a horizontally located barrel
equipped with injection ports and performed at
seven (7) intervals. Each interval was loaded by
proppant having individual signatures of quantum
dot tracers. Small electric pumps were used to inject
a mixture of oil and water though the proppant
simulating water breakthrough in the horizontal
lateral. Injection rates and oil-water ratio were
gradually altered throughout the experiment. The
study was conducted based on 12 samples taken
in 7 days. According to diagnostic results, and in
accordance with the changes in injection rates,
sequential oil inflow drops were detected in intervals
7 and 6. At the same time, both intervals showed a
smooth increase in water inflow as detected by flow
cytometry. The study illustrated that the total rate of
water output as presented in Figure 5 revealed the
increase of water production in intervals 7 and 6.

Taoauua 4 — Cpagnenue 0aHHbLX
OUAZHOCMUKU C ROMOUWBIO YCMPOTICMEa
IITH u mpacceprozo uccaeoo6anusi
npumorxoe

Table 4 — Comparison of intervals inflow
data obtained using downbole tools and
quantum tracers diagnostics

HHTEepBaIBI CKBa XHHEI / Production intervals

| | 2 [ 3 [ 4 |

BHYTpPHCKBAaKHHHAA JHATHOCTHKA IITH

Production logging using downhole tools
Her
Pacxo;;[ no III'Y, I 16 16 NAHHBIX
M?/gac
No data
e | o | 0 [ w0 [ o
TpaccepHasi THATHOCTHKA B JHHAMHKE
Quantum dot tracers production logging
19,8 13,0 14,3 129
19,6 129 14,2 13,0
19,5 129 14,3 13,1
194 12,9 14,3 13,1
254 17,2 18,7 18,2
254 17,2 18,6 18,3
Pacxo, 25,1 17,0 18,5 18,8
M3/9ac 24,8 16,8 18,6 19,2
Interval flow rate, 23,6 16,6 18,3 19,0
m’/h 231 16,5 184 196
21,9 16,4 18,8 204
21,5 16,8 19,5 19,9
20,7 16,6 19,1 193
20,5 16,9 17,4 19,0
19,5 16,0 17,1 18,2
19,4 15,8 16,9 18,7
Bxaj crynenu B
o6 1e6uT”, %
sl 31% 24,6% 22,2% 22,4%
accumulated
production’, %

*Ha ocrhosamuu yuxaa u3 16 uccaedosaruti
*Based on study of 16 samples



AEEMT HESTH NO IOHAM, T/CYTHM

FACTIPEACAEMME DEUEND ObbLEMA OOBLYH HWEDPTH NO CTYNEHAM, %

AEEWT BORES NC M, MIJCYTEH

_ B

PACNPEAENEHHE OB FELEMA BOfS N0 CTYNEHAM, %

Pucynox 6 —- Humepgaan 1 nauéonee npooyxkmueen. Camasn 8bLcokas 00600HEHHOCMb

3agpurxcuposana 6 unmepeane 4

Figure 6 — Interval 1 is the most productive while interval 4 is producing water at most

Ciieqyomun NpUBEAECHHBIA IIPUMED
YCIIELITHOT'O IIOJIEBOI'O IIPUMEHEHU A
TEXHOJIOTMU OCYILECTBIECH HA YPEHT OMCKOM
MECTOPOXKJECHUU HA I'A30KOHJCHCATHON CKBAXKUHE
c mecTucTyneH4aTsiM MI'PIL McciemoBanume
IIPOBEJECHO HA OCHOBAHUU PE3YJILTATOB
06paboTKH 15 IPO6, B3ATHIX B TeueHUE 200 THEN.
IMpu nposeaennu I'PIT Kaxxgas TpemnuHA 661
3antoysiHeHa 10 T TpacCUpPOBAHHOI'O IIPONIIAHTA
C MH/IMBU/IYaJIbHBIMU KBAHTOBBIMU MAPKEPAMH.
JanHas paboTa NO3BOINIA HAUOOJIEE TTOTHO
pP€eann3oBaTh (PYHKIIUIO MOHUTOPHUHTA, TAK KAK
IIPOOBI OBUIN 3HAYUTEIBHO PA3HECEHEI BO BDEMEHM.
IIpu aHATTU3E TOKA3ATEIEH HAKOIJIEHHBIX ICOUTOB
10 HE(PTU U BOJIE 34 BECh IIEPHO]] UCCIIENOBAHU,
MOKA3aHHBIX HA PUC. 7, HAOIIOJAETCS OTHOCUTEIBHO
paBHOMEPHAs pab0Ta BCEX CTYNEHEN, HECMOTPS HA
pOCT O6BOAHEHHOCTH B MHTEPBAJIAX 5 U 6 CITyCTs
3 mecana nocsue nposeaenus I'PIT

BbiBOAbI

KauecTBEHHBIA U KOJIMYECTBEHHbIN
AHAJIM3 COCTABA MAPKEPOB IIO3BOACT JIC/IATh
OO6OCHOBAHHBIE 3aKJIIOUEHUS O PA6OTE
IPOAYKTUBHBIX 30H CKBAKHHBIL. 151 KaXKJOU
crynenu I'PII ucronb3yeTcss yHUKAIbHAS
KOMOUHAIUA MAPKEPOB, UTO UCKJIIOYAET
BO3MOXXHOCTb OIIUOOK UHTEPIIPETAIUHU JAHHBIX.

[IpUMEHEHHE TEXHOIOTUH HA MECTOPOXKIEHHUIX }

FIELD IMPLEMENTATION

On August 2014, one of the oil & gas producing
companies implemented hydraulic fracturing in a
horizontal well located in one of the largest fields of
the Khanty-Mansiysk District in Russia. Each of the
four (4) fracturing intervals consumed 35 tons
of regular ceramic proppant and 15 tons of
proppant with quantum dot tracers. Microseismical
surveillance of fracturing operation recorded data on
the following: coordinates of microseismical events,
excitation time, parameters of reliability, energy
of each source, mean values of the propagation
velocities of seismic waves from sources of origin to
the surface.

Microseismical survey confirms the fact of
hydraulic fracturing in all declared zones. However,
the subsequent one-time well intervention with
production logging downhole tool showed zero
production in interval 4 due to a flow rate that is
below the activation threshold of the flow meter's
spinner and a distortion caused by fluid layering in
the wellbore. Simultaneous with the conventional
production logging is the customer implemented
quantum dot tracers’ technology. The study of
16 samples taken during one (1) month period
indicated a well inflow per interval in dynamics.
Unlike the conventional method, the “Geosplit”
technology detected stable inflow in interval
4 during each of 16 researches. }

Ne2 (060) Hions/June 2017 49

%
=
&,
Q
=
®,
Z.
o,
Q
Sa)
I




<
=
—
>
S
am
=
=
I

AEBAT HERTH MO JOHAM, T/CFTHW

MEEMT BOYIBl D SOMAM, MIFCFTER

Pucynox 7 — Je6umusi no nedpmu u 600e no wiecmu uHmePEanam 2a30K0oH0EeHCAMHO CK8ANCUNHL

Ha YPeHnzotickom mecmopoicoeHuu

Figure 7 — Intervals’ production rates and cumulative production

BEAYIIUX POCCUICKUX JOOBIBAIOMNX KOMITAHU
B 2016—2017 roiax moKasaJio, YTO IO CPABHEHUIO
CO CHYCKOM I/IHCTpYMCHTOB B CKBQ)KI/IHY C
MOMOIIBIO KAPOTAXKHOT0 060pyaoBanus u 'HKT
JUISL 3AIIUCU JAHHBIX 10 PACXO/IaM U TEYCHUIO (a3
MJIACTOBOTO (PJIIOUZIA IO BCEMY CTBOJTY CKBAXKUHBI
TPACCEPHBIN MOHUTOPHUHT OOIAJAET CAENYIOMNUMU
IPEUMYIIECTBAMM:

¢ paboTa B TEUYECHHE JJIUTEIBHOI'O BDEMEHHU C
(OPMUPOBAHHUEM TUHAMUYHON KAPTHUHBI
IIPOU3BOIUTECIBHOCTH KAXKJJOT'O U3 UHTEPBAJIOB
CKBAKMHBIL, B OTIIMYUE OT OJJHOPA30BOH
KapOTA>XHOM OllePALUH;

* MEHBIIIAsl PECYPCOEMKOCTD U, KAK CJIEJCTBHUE,
MCHBbBIIIASI CTOUMOCTD I/ICCJIC,HOBQHI/IfI;

* YBEPEHHAs pa60TA B yCIOBUSX, KOTJ1A
TPagUIINOHHBIC BHYTPHUCKBAKMTHHBIC
KapPOTAXXHBIC OIICPAITUH HCBO3MOXHBI 1IN
OCJIOKHEHBI.

TpaccepHas TEXHOIOI' UL, OCHOBAHHAS Ha
KBAHTOBBIX TOUKAX, [IO3BOJISIET PEIIATD P/
AKTYaJIbHBIX 32144, TAKHUX KAK:

* OLICHKA IPO(MUJIISI IPUTOKA CKBAXKUHBI ITIOCJIE
MIPIT;

* OLICHKA PabOTHI KAXK/IOM CTYIIEHU I10 BOJE U
HedTH;

® OIITUMMU3AIINA TEXHUYCCKUX pCHICHI/II7I 10
3dKAYMBAHWIO CKBAKMH HAd PAHHUX CTAJUAX
Pa3paboOTKU MECTOPOXKICHUS,
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As shown in Figure 6, interval 4 contributed
as much as 22% of the total accumulated oil
production and 31% of the total accumulated water
production. In comparison with the data obtained
by conventional logging tool equipped with a single
spinner, the data provided by tracer technology was
more convincing for our customer.

Another case of tracers’ technology field
implementation is a horizontal well with a six-
stage fracturing located in Urengoy gas condensate
field. The study of production intervals inflow was
conducted based on15 samples of formation fluid
of which samples are taken within 200 days. Each
fractured interval was filled up with 10 tons of
Geosplit’s traced proppant. This case allowed the
most complete implementation of technologies’
monitoring function as it had a next ended sampling
schedule. As shown in Figure 7, all six intervals
initially showed a suitable gas condensate inflow.
Three months later, intervals 5 and 6 experienced
rapid increase in water production. However,
analysing the accumulated production during the
entire period of conducting the research study, it can
be concluded that all intervals contributed in the
total production of the well are relatively uniform.

CONCLUSION
Qualitative and quantitative analysis of quantum
dot marker-reporters in samples of formation fluid



* AHAJIN3 NTOTEHIIUAJIBHOI'O IOJITOCPOYHOTO
U3BJICUCHUS (PIIOU/A;

* pa3BepHyTas UH(POPMALIUA IS AHATIU3A
B3AMMHOTI'O BJIUSIHHUS COCEIHUX CKBAKUH.

3AKJTIOYEHUE

IIprMEHEHNE TEXHOJIOIUHU OCOOEHHO
3(P(PEKTUBHO NIPU PAHHEN JUATHOCTUKE
OOBOJJHEHHOCTHU CKBAKHUH, YTO TTO3BOJISIET
MPABUIBHO BBIOPATH NOAXOAAINIYIO TEXHOJIOTUIO
PEMOHTHO-BOJIOU3OJIALIMOHHBIX PA6OT,
ONEPATUBHO IPUMEHUTD €€ U ONNTUMU3UPOBATH
JeOUT CKBAXKUHBI 110 HePTU. [Ipobaema
OOBOJJHEHHOCTH BECHbMA AKTYaIbHA JUIS
POCCUUCKUX MECTOPOXKIEHUU, ITIE TOJIBKO /10
30% CKBAXUH JOCTUI'AIOT IPOECKTHBIX 3HAYCHUI
no HepTeoTnade. Takxke 3PPEKTUBHOCTD
BOJIOM3OJIAIIMOHHBIX U PEMOHTHBIX PA0OT HE
ripesbitmaeT 60%, U OJHOM U3 KITIOYEBBIX ITPUYUH
ABJISIETCS OTCYTCTBUE JOCTYITHBIX M TOYHBIX
METOIAOB JUATHOCTUKH.

TexXHONMOrnu TPACCUPOBAHHUS AKTUBHO
Pa3BUBAIOTCSA MHOCTPAHHBIMH KOMITAHUSMHU.
Hanpumep, OfH U3 aJIbTEPHATUBHBIX BADUAHTOB
TEXHOJIOTMH TPACCUPOBAHUSA IIOAPAZYMEBAET
NPUMEHEHNE TAK Ha3bIBaeMbIX JJHK-Tpaccepos,
PACIIONIOKEHHBIX HENOCPELCTBEHHO B CKBAKHHE,
B KOMIIOHOBKE OOCa/THOM KOJIOHHBL

Opnako npoussoacTsBo JJHK-Tpaccepos
TPeOYET CO3/JaHNA JIMHHBIX TOJTUMEPHBIX
MOJIEKYJI, COCTOAIINX U3 IIOBTOPAIOMUXCSA
OJIOKOB — HYKJICOTUIOB. TpebyeTcss CHHTE3
YHUKAJIbHBIX U HETOBTOPHUMBIX MAPKEPOB /1A
Ka>KJJOM OIEPALINH, YTO BJICUET YBETUYEHUE
BPEMEHU MOJT'OTOBKH U CTOUMOCTH
uccnenosanus. [Ipu pasMeneHn MapKepPOB B
CKBa’KHMHE, B KOMIIOHOBKE OOCAa/JHOM KOJIOHHHI,
TpeOyeTCsa MPOEKTUPOBAHNE U U3TOTOBJIEHUE €€
KOMIIOHEHTOB MO/ KAXK/YI0O KOHKPETHYIO 30HY
MNPUTOKA. TAKOE TEXHUUYECKOE PEIMEHUE JIEJTAET
KK YIO0 CKBAXXUHY MH/IUBH/IYAJIbHBIM IIPOEKTOM,
KOTOPBIXA OJAPA3YyMEBAET MHOTOKPATHOE
YBEJIMYEHUE BDEMEHU U CTOMMOCTH OIIEPALUML.

[ ob6ecriedeHns PyHKIIMOHUPOBAHU S
TPACCEPHOI TEXHOJIOTUU TPEOyETCA
3HAYUTETBHOE KOJIMYECTBO ITIOJIMMEPHOIO
BEIECTBA, COAEPKAIETO MHAUKATOPDL
HeJb3s HE OTMETHUTD, YTO IIPU PA3MEIIEHUN
MATEPHAJIOB C TPACCEPAMH B KOHCTPYKIIMUA
06CaTHOM KOJIOHHBI IUIOILA/Ib KOHTAKTA MEXY
IUIACTOM M CKBAKMHOM CHHUYKAETCH, YTO MOXET
OKA43bIBATh BJIMSHUE HA ICOUT CKBAXKUHBL 1O
CPAaBHEHUIO C CyHIECTBYIOIIMMHU TEXHOJIOIUSMU
[IPEUMYILECTBA PA3MEIIEHUS TPACCEPOB B
packiuHuBalonem marepuaue MI'PIT — aro
YHUBEPCAIBHOCTb U OTHOCHUTEIbHAS IIPOCTOTA
B IIPUMEHEHUH, HE TPEOYIONAs 3HAYUTEIbHBIX
OPraHU3AIMOHHBIX YCHUJINI CO CTOPOHBI
3dK4A34YHKaA 1 HHS.HI/IpOBHHI/IH Ha paHHI/IX Tamnax
JKU3HU CKBAXKUHBI, TAKUX KAK CITYCK OOCaJHOM
KOJIOHHBL

allows making informed conclusions about the

performance of productive intervals of horizontal

well. Application of the technology in the fields of the

leading Russian oil and gas companies in 2016—2017

showed the following benefits:

* the possibility of monitoring inflows for a long
time, in contrast to a one-time logging

operation;

» asignificantly lower resource intensity and cost;

« confidence in conditions when the traditional
downhole logging operations are complicated.

Quantum dot tracer technology allows solving a
number of problems, such as:

* post fracturing inflow profile evaluation extended
in time;

* assessment of each production interval in regards
to water and oil production;

* optimization of technical solutions for
well completions in the early stages of field
development, such as number of ports;

» analysis of hydrocarbons extraction ratio

* detailed information in the analysis of mutual
influence of neighbouring wells in the oilfield.
The application of the technology is particularly

effective in the early diagnosis of water breakthrough,

which allows enough time to choose the right
technology for water shut off operation. In Russia,
only about 30% of wells reach designed volumes of
oil production. Less than 60% of all water shut off
operations are successful as it lacks timely and cost-
effective diagnostic instruments. Ultimately, this fact
reflects in declining production rates and increasing
incurred costs.

Domain of tracer technologies is actively
developing and implemented in many countries
around the world. For example, one of the alternative
versions of the tracing technology involves the use
of the so-called DNA tracers located directly in well
casing.

However, the production of DNA tracers
requires the creation of long polymer molecules
consisting of repeating blocks - nucleotides. The
synthesis of unique and unique marker-reporters
for each operation is relatively a complex task,
which entails an increase in the preparation time
and cost of the study. When markers are loaded
to casing configuration, it is required to design
and manufacture well completion components
individually for each production interval. Such
technical solution makes each well an individual and
special project which implies a multiple increase in
the time and cost of the operation.

It is important to mention that as additional
materials are placed in the casing design, the contact
area between the formation and the wellbore is
reduced, which can affect the production rate of
the well. Compared with existing technologies, the
advantages of locating tracers in fracturing proppant
are versatility and relative ease of use, which do not
require long-term planning starting at early stages of
awell's lifecycle such as drilling and completion.
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TEXHOJIOI'MU

Kongpepenyua u sbicmasxa no
KOMIOOUHR) U 8HYIMPUCKEANCUHHBIM
pabomam npoxoousia 6 KoHgpepeHy-ueHmpe
um./{ncopoixca P. BpayHa, 2. X6tOCmoH,
wmam Texac, CLIA, ¢ 21 no 22 mapma
2017 200a. 2mo exucezo0Hoe cobvimue Obll0
opearu308aro OoOUecmeom uHIcerepos-
negpmanurxos (SPE) uAccoyuaueri
CReUUAIUCIMOE NO KOJUMIOOUH20BbIM
MEXHONO2UAM U BHYIMPUCKEANCUHHBIM
paobomam (ICOTA).

Bwmeponpuamuu 2017 200a 66i10
npeocmasierHo 60abULOE HUCTIO
00KA008, KOMOPbLe OCEEMUNIU
O0CMUINCCHUS, UHHOBAUUOHHbIE DeULeHUA,
nPaxKmuKy u peuenuss 0N Yy sueHus
nPOU3BOOUMENLHOCHIU 60 6CEX CeKMOPAX
UHOYCIPUL, BKINIOUAA:

* KOJUMIOOUH208bLE NEXHONI02ULL

* KabenwvHvie pabomol u onepayul

C UCRONIB30BAHUCM CKEANCUHHBLX
mpaxmopos;

* PeMOHIM CKBANCUHBL/CILYCK UHCINPYMeNHIna

100 0aB1eHUeM;

* HACOCHYI0 IKCHIAYAIMAUUTO.

Obugue memuol, KOmMopuwie Obllit OC8eU eHbl,
BKIOUATIU 8 CROA MEXHONI02UU U NPUMEDbL
UX UCNOSILI0BAHUL 8 HASCMHBIX U
ULEILEHOBLLX NPOCKIMAX, A MAKICe NPAKIMUKY
10 NOOOEPIHCANHUIO NPOMBLIUSIEHHOLL U
aKon02uneckoll besonacnocmu. B ceeme
mexyuux mpyorHocmeti 6 UH0yCmpuiL 0oL
coenar 0CoObLL AKUeHm Ha NOBbIULEHUE
nPoU3800CMEEHHOIL 3P PexmuHocmiL,
CHUNCEHUE HeNPOOYKIMUBHO20 8DEMEHU, 4

maxone Ha peHm&l6€JleO€ 2JlyuLerHue CKBANCUHN.

Kypruan Bpems konmrwoburza»
npeocmaesniaem 6auemy EHUMAHUIO

aHHOMAayUU Haubosiee uHmepecHbLx OOKAA08,

npeocmasiennolx 60 6pems Korgpeperyuu u
soicmaexu SPE/ICOTA 2017 no KoamoouHzy
U 8HYMPUCKBANCUHHBIM DAOOMAM.

O THMH3AITHA CBOFICTB MATE€PHAIA THOKOM

TPYOBI, HCIIOIb3yE€MOH JJI5I ONI€PAITHH B JIMHHBIX

TOPH30HTAJIBHBIX CTBOJIAX
Ker Horomam, ILE. Ilampux Kannexep, bpaiian I arou
(Athena Engineering Services)

AHHOTALIMA
B HacTos11IEE BPEMS ECTB CIIPOC HA TUOKYIO TPYOY
(I'T), KOTOpast MOXKET 6E30MACHO UCMIOIB30BATHCS

B JIJIMHHBIX OOKOBBIX CTBOJIAX U JOCTUT'ATb INTYOHMH
3HAYUTEJIBHO OOJIBIIUX, YEM Ha 3TO cCIOCOOHBI ['T 13

cTanu. HekoTopele pearnonaraioT, yro I'T, cienannas

u3 HoJIee JIETKUX MaTCpraiIoB, MOIJIA Obl COXpPAaHUTDb
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AHHOTALIMHU JOKJIAJIOB,
[IPEACTABICHHDBIX HA
KOH(PEPEHIINU U BBICTABKE
SPE/ICOTA 2017

10 KOJTIOOMHI'Y

1 BHYTPHUCKBA’KMHHBIM
p36OT3.M (Yactp 1)

SPE/ICOTA Coiled Tubing &
Well Intervention Conference
& Exhibition 2017 Abstracts

(Part 1)

The Coiled Tubing & Well Intervention
Conference & Exhibition took place at
the George R. Brown Convention Center
in Houston, Texas, USA on March 21-22,
2017 The annual event was traditionally
organized by the Society of Petroleum
Engineers (SPE) and the Intervention &
Coiled Tubing Association (1CoTA).

The 2017 event covered innovative
solutions, case bistories, and performance
improvements across all sectors of well
intervention, including:

* Coiled tubing

» Wireline and tracior

* Hydraulic workover/snubbing

* Pumping services

General themes that were covered included
technology and applications, offshore as
well as onshore operations and HSE. In the
light of current industry challenges a special

Jocus was macde on increasing operations
efficiency, reducing non-productive time,
and cost effective well abandonment.

Coiled Tubing Times presents the abstracts
of the most interesting reporis made
during the SPE/ICOTA Coiled Tubing & Well
Intervention Conference 2017.

Optimizing CT Material Properties for
Extended Reach Operations

Ken Newman, P.E., Patrick Kelleber, and Brian
Gunby (Athena Engineering Services)

ABSTRACT
There is a demand in the industry for coiled
tubing (CT) that can safely reach significantly



HENTPAJIBHYIO I HOJOXKUTENBHYIO IIJIAByYECTh B
TOPU3OHTAJIBHOM CEKITUH CKBAKUHBI U TAKUM O6PA30M
JOCTUT'ATh IKCTPAOPANHAPHBIX 3HAYEHU [NTYOHUHBI IO
CTBOJTY O€3 NPEBBIIEHUS IPEENA TEKYIeCTU. OTHAKO
JUISI BCECTOPOHHEN OLICHKHM CIOCOH6HOCTU ['T JOCTUTATh
OONBIINX INTyOUH HEOOXOAUMO YYHUTBIBATD HEKOTOPBIE
JPYTHUE ACTIEKTHI KOJITIOOUMHI'OBBIX ONEPALINIA. DTH ACIEKTHI
3a49aCTYIO MOT'YT BBI3BIBATB (PPUKITMOHHBII cTonop I'T u3
JIETKMX MATEPUATIOB HA HEOOJIBIINX (110 MEPKAM CTAJIBHBIX
I'T) rmybuHax.

C UCTIOIB30BAHUEM TAPAMETPHUUECKOTO AHAIN3A B
JIAHHOM CTAThe OYAYT YUCIEHHO PACCUNUTAHBI 3(P(EKTHI,
CBSI3AaHHBIE CO CBOHMCTBAMH MATEPHUAIOB I'T, BKIouas
JKECTKOCTD U IJIOTHOCTb MAaTEPHUAJIA, BIUAIONUE
HAa CITIOCOOHOCTD I'T 1OCTUT AT OOIBIINX INTYOHH B
TOPU3OHTAIBHBIX CTBOJIAX. TaKkKe OyJIeT IPOBE/ICHA
KOPPEJIALHA TUX CBOUCTB C MATEPUATIAMHU, JOCTYITHBIMHA
HA CETOIHAIIHUII JIEHb, BKJIIOYAs CTAJIb, TATAH U
KOMITO3UTHL ByZieT TaHO OOBbACHEHUE, TTOYEMY CTATIBHBIE
TPyOBI UCTIOIB3YIOTCS B OOIBITUMHCTBE KOJITIOOMHI'OBBIX
OIIEPALINH CETOAHA.

IIpeogoseHue CIOKHOCTEH B IIPOLECCE CTHMYJIAIIUH
I'TyOOKOBOJHOM CKBA>KHHBI, 3aKOHI€HHO¥ I'PIT

C YCTAHOBKOM I'DAaBUHHBIX (DHJIBTPOB,

B MEKCHKAaHCKOM 3a/IMBE C HCII0JIb30BAHHEM
KOJITIOOMHTIA

Dpux [ic. Tazen (Schlumberger); Anexc /. Menxxayc
(Kellogg School of Management)

AHHOTALIMA

Joctrxenne 3(pOEKTUBHOIO ITOKPHITHA IIACTA
MPU IPOBEAECHUH ONEPALTN ITO CTUMYIALIN
INIYOOKOBOJHBIX CKBAXUH 110CJIe I'PIT, 3aKOHYEHHBIX
I'PaBUAHBIMH (PUIBTPAMU, ABJIAETCA 3394CTYIO JIOBOJIBHO
POOBIEMATUYHBIM U3-34 MHOXKECTBA (DAKTOPOB, BKJIIOYAST
JUIMHY CEKIIUAI C (PUIBTPAMU, HEOIIPEJEIEHHOCTD
MEXAHU3MOB ITOBPEXKACHUI, A TAKXKE CIIOCOOHOCTD
OTKJIOHAIOIINX MATEPUAJIOB/KUAKOCTEN OTKJIOHATD
32 (PUIIBTPBI U BIVIyOb IIACTA. JJaHHAs padoTa
JEMOHCTPHUPYET YCIIEMHYIO METOJUKY, UCTIOJIb30BAHHYIO
B 6€ECIIPELIEIEHTHBIX YCIIOBUAX.

O6pabOoTKA BBIICYIIOMSHYTOM CKBA>KHUHBI C
UCIIOIBb30BAHHEM I'MOKOI TPYyO6b! (I'T), OCHAIIIEHHOM
ONTOBOJIOKOHHBIM Ka6€JIEM, 4 TAKXKE BPAIAIOMET OCSA
TUIPABIUYECKOTO I'MJIPOMOHUTOPHOI'O MHCTPYMEHTA
OBLIa YCIIENIHO IIPOBE/ICHA B MTHTEPBAJIE JJIMHOM 152 M
MOCJIE HECKONBKNX 6€3yCIIENTHBIX IONBITOK. [IprMeneHne
I'T c OITOBOJIOKOHHBIM Ka6€J1eM 1 UHCTPYMEHTOB /151
BHYTPUCKBAKUHHBIX U3MEPEHNH TTO3BOJIMJIO IIPOBECTH
OIepario, OCHOBAHHYIO HA 3A00MHBIX JAHHBIX U
M3MEPCHMSX TEMIIEPATYPhI, [IOJIYYEHHBIX B DEXKHME
PCAIPHOI'O BDEMEHH.

I'lo cpaBHEHUIO C IPEABIAYIIIMMU ONIEPAIUAMU B
ITOU MPUCYTCTBOBAJIO BLICOKOE JjaByicHue. JinHa
OIITOBOJIOKOHHOTI'O Kab6€eJ4, 3a11acoOBaHHOTrO B I'T, 66114
OJTHOM 13 HanbombnX. bapaban c I'T nogsepres
MOAN(PUKALUAM JJIs1 TOI'O, YTOOBI y4ECTh BO3POCIINT
BeC. /1151 paboT MPHUILIOCh HCIIONIB30BATh 60JIEE

farther in horizontal wells than the current,
steel based technology can reach. Some
have suggested that CT composed of lighter
materials could maintain a neutral or positive
buoyancy (floating) in the horizontal section
and thus be capable of reaching extraordinary
total depths without exceeding their yield
limit. However, several other aspects of CT
operations must be considered for a complete
assessment of extended reach capability, and
these aspects often cause lighter materials to
friction lock at shallow depths relative to their
steel counterparts.

Using a parametric analysis, this paper
will quantify the effect material properties,
including stiffness and density, have on CT
performance in extended reach wells. It will
also correlate those properties with materials
available today such as steel, titanium, and
composites to explain why steel tubing is used
in most CT operations.

TECHNOLOGIES

Overcoming Challenges of Stimulating

a Deepwater Frac-Pack-Completed

Well in the Gulf of Mexico Using Coiled
Tubing with Real-Time Downhole
Measurements

Eric]. Gagen (Schlumberger); Alex D. Menkhbaus
(Kellogg School of Management)

ABSTRACT

Achieving effective fluid coverage of
stimulation operations in deepwater frac-
pack completions is often challenging due
to a variety of factors, including, but not
limited to, the length of screened intervals, the
uncertainty of damage mechanisms, and the
ability of diversion materials/fluids to divert
beyond the screens and into the formation.
This case study demonstrates a successful
technique used in conditions not previously
attempted.

This treatment in a deepwater, frac-packed
well with fiber-optic-equipped coiled tubing
(CT) and a rotating, hydraulic high-pressure
jetting tool achieved the successful stimulation
of a 500-ft-long frac-packed zone after several
previous failures using different techniques.
By using a CT equipped with fiber optics and
downhole measurement tools, engineers were
able to perform a data-driven operation based
on real-time bottomhole measurements and
distributed temperature surveys.

This was a high-pressure application
compared to previous operations. It was one
of the longest fiberoptic cables injected into
a CT reel. Modifications were made to the
CT reel to support the expanded weight. A
stronger type of fiber optic carrier had to be }
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BBIHOCJIMBYIO OITTOBOJIOKOHHYIO JIMHUIO CBA3U. Taxoxe
MNPHUIUIOCH IPUMEHATD CHEITUATTM3UPOBAHHYIO
OPOLEAYPY TECTUPOBAHUSA U BATUALINHU JIJI1 TOTO, YTOObI
PaCHIMPUTb JUATIA30H HAJIEKHOMU U O€30TKA3HOM Pa6OTHI
BHYTPHUCKBAKUHHBIX THCTPYMCHTOB.

KoITI0OHMHIOBasA TEJIEMETPHIECKASI CHCTEMA
3KOHOMHT BpeMs ! yiry4dniaeT 3G eKTHBHOCTH
IIPOBEICHUS PA0OOT HA HECKOJIBKHUX CKBAKHHAX B
Hopseruu

Luezo baanxo, Mangpeo Cax, Cunveuy Jhyuecky

(Baker Hughes)

AHHOTALIUA

HenaBHO pa3paboTaHHAA KOITIOOMHIOBAS
Tenemerpudeckas cucrema (KTC) nnamerpom 88,9 Mm
OBbLIA UCIIOJIB30BAHA JJI1 OITUMHU3ALIUU PAOOT C
npUMeHEHUEM I'MOKOU TPyOs! (I'T) B peskMMe peaibHOTO
BpeMeHU. K 4nCiy yIOMSAHYTBIX PA0OT OTHOCHJIMCH
onepanuu 1o (Ppe3ePOBAHUIO, OUUCTKE, KAPOTAXKY U
nepdopau B HECKOJIbKUX CKBAKMHAX HA MIEabdhe
Hopserum.

KTC cOCTOUT M3 HA3€EMHOT'O AMMAPATHOTO U
IPOTrPAMMHOIO OOECIIEYEHU S, [IBYX1IEJIEBOI'O KAOEIsI
BHYTpHU Hecymiel I'T, a Takske MHOTO(DYHKITMOHAIBHOM
KOMITOHOBKH HH32 OypuIbHON KOJOHHBI (KHBK).
Kabesb nepesaeT aJIEKTPOIHEPTUIO C IOBEPXHOCTH
K BHYTPHUCKBA>KMHHBIM CEHCOPAM, PACIIONIO’KEHHBIM
B KHDBK, a Tax:ke JaHHBIE C 3TUX CEHCOPOB OOPATHO
Ha noBepxHOCTb. KHBK, fOCTYyIIHAA B O4HOM U3 TPEX
TUIIOPa3Mepos (54,0 My, 73,0 MM 1 88,9 MM), COLEPKUT
JIOKAaTOP MY(PT U 1BA JATUYUKA JABIECHUS U TEMIIEPATYPBL,
KOTOPBIE CIIOCOOHBI U3MEPATH BHYTPUCKBAKUHHbBIE
JaHHble BHYTPpHU U cHapy>ku KHBK. OqHUM 13 OCHOBHBIX
npeumyinects KTC gBngeTcs €€ YHUBEPCAIBHOCTD.
Hanpumep, nepeKIIOYeHUE MEKTY PA3TTUIHBIMUA BUJIAMHA
PadoT TPEOYET INIIb 3aMEHBI OTHOU 13 yacteri KHBK.
DTO CHUKAET HEOOXOANMOCTD B MOHTAXKE-JIEMOHTAKE
060pYIOBAHMA, YTO IIPUBOJUT K SKOHOMHU BDEMEHU
U CPEJICTB OIIEPATOPOB MECTOPOKAEHH . Erte oqHrM
CEPBE3HBIM IIPEUMYIIECTBOM SABJIAETCA TOT (PAKT, YTO
nanHble ¢ KTC IpuxoasaT B peKUME PEAIBHOI'O BPEMEHU,
TIO3BOJISISI KOITIOOUMHIOBOY OpUT'a/Ie IPUHUMATh PEIICHUST
MI'HOBEHHO Ha OCHOBE IMOCTYIAIOMNX JAHHbBIX.

I'tynmieHHe ¥ IMKBU A IO BOJHOM CKBAKHHBI C
HCIIOJIb30BAHHEM HAJTyBHOTI'O ITIaKEPa, CITYCKA€MOT'0O
Ha KOJITIOOHHTIE

B. Axoap, M. Dyao (Schlumberger)

AHHOTAIMA

HecrnocoOHOCTB NIPaBUJIBHBIM OOPA30M JIMKBUAUPOBATD
CKBAKMHY MOYKET CO3/]ATh CEPhE3HBIE PUCKH 6€301ACHOCTHA
OKPY’KAIOMIEN CPE/IbL, 4 TAKXKE IIPHUBECTU K IIPOOIEMAM C
OPraHaMH rOCYJAPCTBEHHOI'O PETYJIMPOBAHNA 1 HAHECTU
yiep6 UMUKy JOOBIBAIOIICH KOMIIAHUU. B TaHHOM paboTe
IpuBeseHa MHPOPMALIHS O PpabOTaX IO ITTyHIEHHIO U
JIUKBUJAIMH ITATH IIOABOJHBIX CKBAKHH, paCHOJIOX(CHHbIX
Ha menbde Bocrounoro Kanmmumanrana, MTHAOHE3MS,
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utilized. A customized testing and validation
procedure had to be used to extend the
operating envelope of the fiber-optic-enabled
downbhole tools to perform reliably.

3-1 in. Coiled Tubing Telemetry System
Saves Time and Improves Operational
Efficiency During a Multi-Well Campaign
in Norway

Diego Blanco, Manfred Sach, and Silviu Livescu
(Baker Hughes)

ABSTRACT
A newly-developed 3 ¥%-in. coiled tubing
telemetry (CTT) system has been used for the
real-time operational optimization of such
coiled tubing (CT) applications as milling,
cleanout, logging, and perforation, in an
offshore multi-well campaign in Norway.
The CTT system consists of surface hardware
and software, a dual-purpose wire inside
the carrying CT, and the multi-function
bottom hole assembly (BHA). The wire
transmits electrical power from surface to
the downhole sensors located in the BHA
and the downhole data from these sensors
to surface. The BHA, designed in one of three
sizes (i.e., 2 %-, 2 7%-,and 3 %-in.), contains a
casing collar locator (CCL) and two pressure
and temperature transducers that are capable
to measure downhole data inside and outside
the BHA. One of the main advantages of the
CTT system is its versatility. For instance,
switching between applications is as simple
as only changing a certain part of the BHA.
This reduces the need to rig-up and rig-down
and leads to operational time and cost savings
to operators. Another main advantage stems
from its real-time downhole data certainty,
as the CT field crew can immediately make
decisions based on dynamic downhole
events.

Subsea Well Plug and Abandon
Intervention Using a Coiled Tubing
Conveyed Inflatable Packer A Case
Study

V. Akbar and M. Fuad (Schlumberger)

ABSTRACT

Failing to properly abandon a well can
create significant safety and environmental
hazards, lead to noncompliant status with
regulatory agencies, and harm the operator's
image. This case study follows the plug and
abandon interventions of five subsea wells
located offshore East Kalimantan, Indonesia
that had been left shut in since the 1980s
after they stop producing. The questionable



KOTOPBIE OBUIN TUKBUAHUPOBAHBI C 1980 rozga moce Toro,
KaK IOObIYa U3 HUX IIPEKPATHUIIACH. BOIIPOCHI, KACAIOIINECS
LIEJIOCTHOCTH 3TUX CTAPbIX MNOJBOJHBIX CKBAXXUH, MOIJIN
OBI JOCTABUTB CEPbE3HBIE TPOOIEMBL

CryCcK HaZlyBHOT'O ITaKkepa Ha TUOKOM Tpyoe (I'T)
OBLI BBIOPAH ISl IPOBEJEHUS COOTBETCTBYIOIINX
PaboT IO KOHTPOJIIO HETOCTHOCTH OFHOU M3 CKBA’KUH
M3-32 TOT'O, YTO MAKEP ObLI CIOCOOEH UBOINPOBATH
BEPXHIOIO YACTb 3AKAHYUBAHUA U JJOHHYIO (DOHTAHHYIO
apMaTypy B IPOLIECCE NPOAABKH LIEMEHTA B IUIACT.
Taxkum 06pa30M y/1a7I0Ch MUHUMU3HUPOBATD BIIMSTHHE
JIABJIEHUST HA KOMIIOHEHTBI CKBA>KHHBIL, YTO, B CBOIO
o4depeib, MUHUMHU3HUPOBAJIO PUCKH IOJTyYEHUS ITPOOIIEM C
KOHTPOJIEM CKBA>KHMHBI M3-34 U30BITOYHOTIO JIaBjIeHUs. Eme
OfHA TPOo6JIeEMA ObLTA CBA34HA C TPYAHOCTSAMU PA3MEIIECHUS
LIEMEHTA B 32TPYOHOM IPOCTAHCTBE MEXAY OOCATHON 1
JIM(PTOBO KOJIOHHAMU, ITIOCKOJIBKY CJIMBHOI KaHAJI CO
CTOPOHBI 32TPy6a 6L yIAJIEH U3-32 KOPPO3UU. HasyBHOT
HaKep, CNyIEeHHBII Ha I'T, ObUI yCTAHOBJIEH MEXK/TY IByMS
nep@OpPaAMOHHBIMU OTBEPCTUSMU B IN(PTOBON KOJIOHHE,
4TO MO3BOJIMJIO TOYHO PAa3MECTUTD LIEMEHT B 3aTPYOE.

Pa30ypuBanue npoo6ok I'PII B yCIOBHAX
HETPAJHUITHOHHBIX MECTOPOKIECHUH

Ta6pusns Sanenammo, Xyar Mapmun LIxnapu,
Demebar Ilax (Halliburton); Mapmer Hebuono (YPF)

AHHOTALIMA

OIWH U3 NOCTABIIUKOB OYPOBBIX JJOIOT IPEJTOCTABUI
(pe3BI U TON0TA [J15 OTIEPALIAU IO Pa306yPHUBAHUIO
npo6ok I'PIT, pOBOAMMON B PAMKAaX HOBOI'O IIPOEKTA
H4 MECTOPOXKIEHMUHU Vaca Muerta B AprentuHe. OJHaKO
OBUIO CJIOKHO ITOMYYHUTh MH(POPMALTHIO O ITIOXOXKETO
poaa onepanuax rae-moo ee. [103ToMy 6b1I0 IIPUHATO
pEIIEHNE TIPEACTABUTD OIIBIT, TOJTyYEHHBIIN IPH
MIPOBEJECHUH PA0OT IO Pa30ypHUBaAHUIO IPOOOK /111 ['PIT, B
JAHHOM CTaThE.

Hcnionp30Ba/10Ch HECKOJIBKO TEXHOJIOIMH, KAXKAsl U3
KOTOPBIX IOJIYYHJIA 0030D B padoTe. K HUM OTHOCATCS
(ppe3sbl, maponieyssle 7010Ta U PDC-nonoTa. beuin
MPOAHAIU3UPOBAHBI TAKUE ACTIEKTEI, KAK pa3Mep U (popma
LIJIAMA, YUCJIO (PPEIEPOBOK, OUUCTKU CTBOJIA, A TAKKE
BH/IbI U3HOCOB JIOJIOT. BCe onepanyu NpoBOAUINUCE C
npumMmeHeHueM ruokux Tpy6 (I'T). K apyrum napamerpanm,
PaccMaTPUBAEMBIM B PAMKAX aHAJIN34, MOKHO OTHECTU:
napameTpsl 6ypeHust, yrucao CITO Ha CKBAXKHHY, YUCIIO
Pa30ypeHHBIX IPOOOK Ha 0HY CIIO, a TaKXKe JOITYCKHU
B OTHOLIEHUH IA6JIOHOB OOCA/THBIX KOJIOHH. B padore
06CYXKIJAI0OTCSI HEKOTOPBIE ITPOOJIEMBI, C KOTOPBIMU
MIPHIIIOCH CTOJIKHYTBCA BO BpEMs PA0OT, TAKHE, HATIPUMED,
KaK iepopmariust 00CaFHOM KOJIOHHBL U OCTAHOBKA
3200MHOI'O JIBUTATEJIS.

Oneparuu MPOBOJWINCH B CEPHUU TOPU3OHTATIBHBIX
U BEPTUKAJIBHBIX CKBAXKHH. BCero 6110 pa3dypeHo
6osee 500 mpo6ok Ayisi TPIT B 60 CKBAXKUHAX, YTO JAJIO
JIOCTATOYHO ONBITA /LI TTOABEICHUS OIIPE/IE/IEHHBIX
UTOI'OB. BBIIIO MOATBEPXKAEHO, YTO IATU- NN
meCcTUIoNnacTHoe PDC-1010TO SABISETCA HAMTYYIIUM
BBLIGOPOM, KOTOPBIX ITO3BOJIAET CHU3UTD BDEMA OYPEHUH,

well integrity and limited circulation paths of
these older subsea wells had the potential to
generate additional hazards unless properly
addressed.

An inflatable packer run on coiled tubing
(CT) was chosen to address the challenge of
well integrity because the packer was able
to isolate the upper completion and subsea
tree while cement was being injected into
the reservoir. Hence, exposure of the well
components to pressure was minimized,
which consequently minimized the risk
of having a well control issue due to
overpressure. Another challenge stemmed
from the difficulties of placing cement in
the casing—production-tubing annulus
as the return line on the annulus side was
removed due to corrosion. A CT-conveyed
inflatable packer set in between two punch
holes on production tubing allowed for
accurate cement placement in the casing —
production-tubing annulus.

TECHNOLOGIES

Fracturing Plugs Drillout Experiences
in Unconventional Applications

Gabriel Zanellato, Juan Martin SzRlarz, and
Esteban Pach (Halliburton); Martin Nebiolo
(YPF)

ABSTRACT

A drill-bit supplier provided mills and bits
for drilling out fracturing plugs for a new
project in the Vaca Muerta formation in
Argentina; however, it was difficult to locate
information on similar experiences elsewhere.
This paper presents the experience gained
during execution of a completions project that
included fracturing plug drillouts.

Several technologies were used, and
their performances are reviewed, including
mills, roller-cone bits, and polycrystalline
diamond compact (PDC) bits. Drillout times,
size and shape of debris, hole cleaning, and
tool dull grades are analyzed. All operations
were performed with coiled tubing (CT)
equipment. Other parameters considered
in the analysis include drilling parameters,
number of runs to complete a well, plugs per
run drilled, and tolerances with respect to
casing drift. Some problems that occurred
during project execution are discussed, such
as motor stall and casing deformation.

The operations were performed in a
combination of horizontal and vertical
wells. More than 500 fracturing plugs were
drilled out in more than 60 wells, gaining
sufficient experience to derive significant
conclusions. To help reduce drilling time,
improve economics, minimize risks, and
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VIIY4IIATB PEHTA0EIBHOCTD, MUHUMHU3HUPOBATb PUCKU

U YMEHBIINUTD YyCTAJIOCTHBIN U3HOC I'T. OTOT T!UI 1O710TA
006/13/Ja€T IPUEMIIEMOU CKOPOCTBIO MIPOXOJKH, JIJI1 HETO
OTCYTCTBYIOT PUCKU IIOTEPU ABIKYIIUXCA YACTEH, 4 PUCK
OCTAHOBKHU 3260MHOIO JBUT'ATE/ISI MUHUMAaJIeH. Korma
JIOIYCKH B OTHOIIEHNHU MA6/I0HA O6CAHON KOJIOHHBI
BepHbL, PDC-10/10TO TAKXXE€ MUHUMHU3UPYET PA3MED LIJIAMA,
YTO IIOMOI'A€T CHU3UTb PUCKHU [IPUXBATA U YJIy4IIACT
HOCIEAYIOMINE YPOBHH JOOBIYN U3 CKBAKHUHBL.

BHYTpHCKBa:KHHHBIE PA0GOTHI C IPHMEHECHHEM
KOJITIOOMHI'A U3 BBICOKOIIPOYHOM CTATTH B
CKBaXuHaX CeBEPHOIro MOP:, XapaAKTEPH3yEMBIX
3KCTPEMATIbHBIMH 3HAYCHUAMH JABJICHU A/
TEMIIEPATYPhI

Koncmamnmun Epmaros, Anna Casénrxosa (Halliburton)

AHHOTALIUA

B panHOI1 paboTe NpeACcTaBIeHa MTHPOPMALU O
npobaeMax, C KOTOPbIMU NPUIILIOCh CTOJIKHYThCS
B IPOLIECCE PA3BEAKU U PA3PAOOTKU CKBAXKUH C
3KCTPEMAJIBHBIMY 3HAYEHHUAMH JABICHUS/TEMIIEPATY PBI,
UJET OOCYKJEHUE TOT'O, KAK 3TH IPOOIEMBI ObLJIU YCIIEITHO
MPEOJONEHBI TOCPEACTBOM PA3PAOOTKU MATEPUAJIOB U
JIEKTPOHUKH, CIOCOOHBIX BBIJIEPKUBATD TAKHE KECTKHE
CKBAKUHHBIE YCIIOBHAL.

B nnponiecce 1066191 13 MOJOOHBIX CKBAXKUH YACTU
KOJJIEKTOPA BEIODOPOYHO UCTOMIAIOTCA. I TpH 3TOM 1aBneHne
CHIDKACTCS HA BEJIMYHHY, KOTOPAsI BIUIOTb A0 64 MITa Hroke
MEPBOHAYAJIBHOI. [ Tpy NpoBeeHNN TEP(POPATUN CKBAKHH,
BKJIIOYAs] HETPOHYTBIE MTECKU, HEOOXOIUMO MPABIIBHO
YYUTBIBATD 3TO JU(PPEPEHITUAIBHOE AABIEHUE, TOCKOJIBKY
CYHIECTBYIOT CEPBE3HBIE PUCKH ITPUXBATA IEP(POPATOPOB.
CaMbIM 6€30IMaCHBIM OBUI MPHU3HAH METOJI OCYIECTBIEHHA
MMWHHMAJIBbHOI'O KOJTMYECTBA NTePOPALAI HA 33JaHHOM
unrtepsase 230 M 32 ogay CI1O ¢ uCnnonb30BaHUEM
TUOKON TPyOs! (I'T), UBrOTOBIEHHON U3 CTAJIU C IIPEJETIOM
npouHocTtu 896 MITa. Tlepdoparopst Becom 3200 Kr
YCHEIIHO CITYCKAJIMCh, UCTIOJIb30BAJIUCH /I CO3JAHUSA
OTBEPCTHUN U U3BJIEKATINCH U3 CKBAKUH ITOJ] JABJIEHUEM.

B HEKOTOPBIX CKBAXKMHAX MECTOPOXKACHUSA UMEIUCH
JOIOJTHATEIBHBIE OCJIOKHEHMS, CBA3AHHBIE C
06pa30BAHNUEM OKAJIMHBI BJIOJIb BCEX JIUIMHBI 3AKAHYUBAHHUS.
DTa OKAJIMHA HE MOIJIA OBITh PACTBOPEHA IIPU IIOMOIIH
KHCJIOTBI, 4 TAKKE ObLJIA CJTUIITKOM TSIXKEIOH, YTOOBI BHIMBITH
ee nupkynsanuei yepes I'T. IIpu IpoBeeHN N KAMITAHHUU
10 IIOBTOPHOM NEPPOPALIMU CEKLINS U3 CTAIBHOM TPyObI
C JO6ABJIEHHEM 25% XPOMA U IIPEAETIOM IIPOYHOCTH B
862 MITa 6buta yerentHo pa3merrieHa Ha I'T B CKBaKUHE C
UCKPUBJICHUEM B 52 1 KOHEUHO! ITTyOHHOM 7200 M.

HoBaTOPCKas TEXHOJIOT'HS IIOBHIIIAET 6€30IACHOCTH
CHCTEeMBbI 1 mepdopauu Ha Kadere
Anvgppeoo, . Patiapo, Kenrnem Iyoman (Schiumberger)

AHHOTAIMA

B pasnuyHbBIX OTPACIIAX IIPOMBIIUIEHHOCTH OTCYTCTBYET
€TMHAS ITO3UITNA OTHOCHUTEIBHO 6€30IaCHOCTU IIPU
PaboTax CO B3PBIBYATKON M MHUITUAITIH B3PBIBOB IIPU
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reduce CT system fatigue, the five to six-blade
PDC bit was verified as the best option in this
context. This drill type has an acceptable rate
of penetration (ROP), does not risk losing
moving parts, and minimizes motor stall.
When tolerance with respect to casing drift
is correct, the five to six-blade PDC bit also
minimizes debris size, which helps reduce
stuck-in-hole risks and improves subsequent
well production.

High-Strength 130-kpsi Coiled Tubing
Intervention in High-Pressure/Extreme-
Temperature Wells, North Sea

Konstantin Ermakov and Anna SavenRouva
(Halliburton)

ABSTRACT

This paper introduces challenges faced in
the exploration and development of high-
pressure/extreme-temperature (HP/ET)
wells and discusses how these challenges
were successfully overcome through the
development of materials and electronics
capable of withstanding such harsh
environments.

As HP/ET wells are produced, parts of the
reservoir are differentially depleted by as
much as 640 bar less than virgin pressure.
When perforating wells, including virgin
sands, this differential pressure has to be
properly managed to reduce the risk of stuck
guns. The safest method of perforation has
been to complete as few runs as possible using
high-strength (130 kpsi) coiled tubing (CT)
to perforate a full interval of 230 m (755 ft) in
one run. Gun weights of 3200 kg (7,055 Ibm)
have been deployed, fired, and retrieved under
pressure without accident or incident.

Some HP/ET wells in the field have the
additional challenge of scale formation
throughout the completion. This scale cannot
be dissolved in acid and is too heavy to be
circulated out of the hole using CT. During a
reperforation campaign, a cut of 25% Cr
125-kpsi tubing was correlated and completed
successfully on CT in a high-angle well of 52°
and a total depth (TD) of 7200 m measured
depth (MD) (23,622 ft).

Novel Technology Improves System
Safety in Wireline Perforating
Alfredo J. Fayard and Kenneth Goodman
(Schlumberger)

ABSTRACT

Among different industries, there is a lack of
consensus with regard to wireline initiation
safety with explosives. In the oil industry,



MOMOIIIY KAOEIbHBIX KAHAJIOB. B HE(DTAHOI UHIyCTPUN
MPOLEAYPHBIE METO/BL, TAKHE KAK UCIIOIb30BAHNE
NPEJOXPAHUTENBHBIX KJIIOYEH U JIEKTPHUUECKOE
B3BE/ICHUE B3PBIBATES, YCIEITHO UCTIONMB3YIOTCS YoKE
MHOTHE rofibl. OHAKO UHTEHCUBHOE UCTIOIb30BAHUE
I'PITI mpUBOAUT K HOSIBJICHUIO HOBBIX YI'PO3, TAKHUX
KaK MHOKECTBEHHBIE UICTOYHUKHU PATUON3ITYIEHUS U
NIEKTpUYeCKoe 06opyaoBanue A I'PII. B fanHoMi pabore
CJIEJIAHA MOMIBITKA IIPOSACHUTD TPEOOBAHUS 6€30IACHOCTHU
Ha OYPOBOI, 4 TAKXKE MIPEIATAIOTCA HEKOTOPBIE HOBBIE
pElIeHNS.

PalMON31y4EHUE MOXKET BBI3BATH HEIPOU3BOJIBHYIO
JIETOHAIUIO AJIEKTPUUECKOTO B3PBIBHOI'O YCTPOUCTBA,
4TO 6yJIET UMETB KATACTPO(PUUIECKUE TOCIENCTBUA B
CIIy4ae, €CIr yCTPOHUCTBO MOJCOEAMHEHO K KAOETbHOMY
nepdoparopy. TouHOE CJIeJOBAHNE IPOLICAYPAM
O€30IMACHOCTH, BKJIIOYAS PAAUOMOTIaHUE B IIPOLIECCE
MPOBEIEHUS TEPPOPAITUOHHBIX PAOOT, YCTPAHUIIO
OOJNBIIYIO YACTh PAJJUOYACTOTHBIX PUCKOB.

ITIpOU3BOANTENN B3PBIBYATHIX BEMECTB U CEPBUCHBIE
KOMITAHHUH B KyPCE 3TOr'O TPEH/A U PA3PAOATHIBAIOT HOBYIO
NPOAYKIIHIO JUISI TEXHUYECKOT'O KOHTPOJIA (PAKTOPOB
pUCKa.

Biausaue a3 @exToB CKpyIUBaHUA TPYO TP TOBOT
KOJIOHHBI Ha IIPOXOJHMOCTD KOJITIOOMHIA
Kun Keune ulao Jenu (China University of Petroleum,)

AHHOTALIMA

MHOTrHe onepanmny ¢ UCHOIb30BAHUEM T'MOKOM TPYODI
(I'T) BKJIIOYAIOT B C€6s MPOXOXKACHUE YEPES TUPTOBYIO
KOJIOHHY. OHAKO U3-32 HEGIATONPHUATHOMN TPAEKTOPHUH
CKBAKUHBI WJIM TEOMETPHUU TPYD, OCOOEHHO B CIIy4Iae
CIHPAJIBHOI'O CKPYYHUBAHU A, KOJTIOOMHI'OBBIE OIIEPAIIUN
HO-TIPEKHEMY CTAIKUBAIOTCA C PA3JTMYHBIMU TPYIHOCTAMU
MPU HOAHATHY WM CITYCKE Ye€PE3 IM(PTOBYIO KOJIOHHY.

B gaHHOI paboTE NPEJIOKEHA HOBASI KOHLIEITTYAIbHAS
«IOKAJIbHASl MOZIENIb>, KOTOPAA JAET UCKYCHOE OITUCAHNE
oTkJoHeHUH I'T B CKpy4eHHOM TP TOBON KOJIOHHE C
JIOKAJIbHOM TOYKH 3pEHUA. MOJIe/Ib IPU3BAHA JOIIOIHUTD
UHTETPAJIbHYIO MOZENIb CKPYYUBAIOMINX U OCEBBIX
HATI'DY30K.

B nnepsy1o ouepens, I'T MOXKET IPOXOAUTD YepPE3
CKPYYEHHYVIO JIM(PTOBYIO KOJIOHHY CBOOOJIHO, T.€. 6€3
KAKUX-TUOO fedopmMariiii. COIaCHO OIPAHUYCHHOMY
B3aMMHOMY PACIIOJIOKEHUIO KOJIOHHBI U I'T MOXKHO
BBIYMCIATH MAKCUMAJIBHYIO JUIMHY U BHEIMHUH fuaMeTp I'T.
Bo-BTOPBIX, KOIIA pa3MepHBIE apameTpsl I'T HaxoasTes
33 PAMKAMM PACUMUTAHHBIX BBIIIIE 3HAYEHUI, TO O3HAYAET,
41O I'T MOXET IPOUTH CKBO3b JIU(PTOBYIO KOJIOHHY, TOJIBKO
J1€(pOpMUPOBABIINCE.

Taxum 06pa3oM, 6b1J1a CO3[1aHA MOJEIIb CXKATO-U30THYTBIX
3JIEMEHTOB [ AHA/IN3a OTKJIOHEHUIT KOJITIOOWHT'A U
€r'0 U3Irn6aHMS B 3MEEBU/THOM U CITUPAJIbHBIM OOPA30M
CKPYy4YEHHOM JIN(PTOBON KOJIOHHE. PE3y/IBTATHI PACYETOB
MTOKA3BIBAIOT, YTO KOH(MUTYPALTAU CITMPATIbHO-CKPYYEHHOMU
KOJIOHHBI OK43bIBAIOT 3HAYNUTEILHOE BIUAHNE HA PA3MEPDI
I'T, HO3BOJISIONIME €11 CBOOOTHO IPOXOINTD Yepe3
JIUQPTOBYIO KOJIOHHY. ©

procedural methods, such as electrical before
ballistic arming (EBBA) and safety keys,

have been used successfully for many years.
However, the industrialization of fracturing
has increased the volume and speed of

the operations, and it is now common to

have new hazards, such as multiple radio
frequency (RF) sources and electric fracturing
equipment. This work attempts to clarify
wellsite safety requirements and proposes new
solutions.

RF radiation can create accidental
detonation of an electro-explosive device
(EED), which can be catastrophic if the
device is connected to a wireline perforating
gun. Strict adherence to safety procedures
including radio silence during perforating jobs
and other controls have mitigated most RF
risks.

The explosive manufacturers and service
companies are aware of this trend and are
developing new products to add engineered
controls for the hazards.

Effects of Buckled Tubing on Coiled
Tubing Passability

Xing Qin and Deli Gao (MOE Key Lab of
Petroleum Engineering, China University
of Petroleum)

ABSTRACT

Many coiled tubing (CT) operations
involve passage through the production
tubing. However, due to the adverse wellbore
trajectory or tubing geometries, especially in
helically buckled tubing, the CT operations are
still encountering various bottlenecks when
it is pulled or lowered through the tubing.

In this paper, a new concept "local model",
which provides a sophisticated description
of CT deflection in buckled tubing from local
perspective, is proposed to help supplement
the integral torque-drag model.

Firstly, the CT can pass through the buckled
tubing freely without any deformations.
According to the constrained geometric
relationship between the tubing and CT, the
maximum CT length and maximum outside
diameter can be calculated. Secondly, when
the CT dimension parameters are beyond
the scope of the above rigid dimension, the
CT can pass through the tubing flexibly with
deformations.

So a beam-column model is established
to analyze the CT deflection and bending
behavior in snaky and helically buckled
tubing. The results show that the buckled
tubing configurations have significant effects
on the CT passage dimension. ©
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Cpeny CEPBUCHBIX KOMITAHUH 3a11a/THO-
CubupCcKoro peruoHa Poccuu, npeoCTapiIsiioninx
YCIIyTH HEPTENOOBIBAIOIUM KOMILIIEKCAM B c(pepe
MHOBBIIMIEHUA HE(PTEOTAAYUHU IIJIACTOB, OJJHO U3
Beaymux MecT 3aHuMaeT 3A0 «CIT «<MeKaMuHe(pTh».
OCHOBHBIMU BUJIAMH ACATEIBHOCTH KOMIIAHUH
SAIBJIIFOTCS: TUAPABINYECKUN PA3PBIB IUIACTA; YCIYTH
c npuMeHeHueM 'HKT; cucteMbl 3aKaHYUBAHUS
CKBaKMH U BHYTPUCKBA)KMHHOE OO0OPY/JOBAHHUE;
CEPBUC 10 IIPEAOCTABIECHUIO IPOTEKTOPOB I'PI1
JUIs (POHTAHHBIX apMaTyp. OCHOBAHHOE B 1992
ropy, 3A0 «CIT <MeKaMuHedTh» CETOHS — OTHO
U3 JIMJIUPYIOMUX NPEANPUATUAN HA PBIHKE
HE(PTECEPBUCHBIX YCIIYT, CHOCOOHOE PENIATH CAMBIE
CJIOJKHBIE TEXHOJIOTUYECKHE 33/1a491 B OOIACTH
MHOBBIIIEHUA HE(PTEOTAAYUHN I1J1ACTA. LIEHTPaIbHBINA
O(pHC KOMITAHUU PACIONOXKEH B HI2KHEBAPTOBCKE.
Ha 11 npOu3BOACTBEHHBIX YUYACTKAX TPYAATCA 6Oee
2000 BBICOKOKBATU(PUITUPOBAHHBIX CHELTUATHCTOB.

[IpounsBoacTBEHHBIE MOITHOCTH B 2017 rogy
HACYUTHIBAIOT: 21 (pnoT I'PIT 1y1st pabOTEI C JaBIEHHUEM
20 15 000 psi (1000 arM); MOAYIBHBIN (BEPTOIETHBII)
(ot I'PIT; KOMIIIIEKC OOOPYAOBAHUS JJ1s1 IPOBEICHU S
a30THBIX I'PTT; 3 (pnota THKT.

Mo1Has Ipou3BOACTBEHHO-TEXHUYECKAS
6432, BBICOKOKBATM(PHUIIUPOBAHHBII IEPCOHAI,
COBPEMEHHBIE METO/IBI, TEXHOJIOTUH, OOOPYJOBAHHUE,
COOTBETCTBYIOLINME MUPOBOMY YPOBHIO, IIO3BOJIAIOT
OCYIIECTBIATh MIMPOKUHN CIIEKTP PAbOT O
BTOPHUYHOMY BO3AECHCTBUIO HA IUIACT C LIEJIbIO
MOBBILIEHHUA €0 IIPOAYKTUBHOCTH.

I'my6OKOIPOHUKAIOMINH IT'UIPABINYECKUIT PA3PbIB
IUIACTA U TUAPONECKOCTPYIHAA TeEpdOopanus,
06paboTKa IPU3AOOHHON 30HBI I1J1ACTA

JE€3MYIbIATOPAMH Y PA3JIMYHBIMH KMCJIOTHBIMU
KOMIIOHEHTAMU, OCBOCHUE CKBAXKUH METOIOM
CBAOMPOBAHM S, BOCCTAHOBJIEHHE LIUPKYJIALINH B
CKBaKMHAX, OOOPYAOBAHHBIX JIEKTPOIIOT DY KHBIMU
HACOCAMH, IIPOMBIBKA 32005 ¥ BOCCTAHOBJIEHHE
MPUEMUCTOCTH HATHETATEIBHBIX CKBAXUH,
KOMIUIEKC PA0OT C IPUMEHEHHUEM YCTAHOBKH
«'mbkas Tpyda» — 3TU U IPYTI'UE METO/bL, TEXHOJIOI'UH
BO3/JIEUCTBHA HA HU3KOIIPOHHUIAE€MBIE KOJUIEKTOPBI
C LIEJIBIO MOBBIMIEHUA UX HEPTEOTAAYN IIPEAIATAET
U OCYIIECTBJIAET 3aKPBITOE AKIIMOHEPHOE
obiecTsBo «MeKaMuHedTh» Ha HE(PTETA30BbIX
MECTOPOXIEHUAX 3aagHoN CUOHPU U B JPYTUX
peruonax Poccun.

Ha cerogHsmHmun AeHb NOAPA3EICHUE 10
TU/IPABINYECKOMY PA3PBIBY IIJIACTA ABIACTCA
B 3A0 «CIT «MeKaMunedTb» OCHOBHBIM
MIPUOPUTETHBIM OU3HEC-HANIPABIEHUEM B
3anaaHoi CubupH, UMEIOINM B HAJIMYUU
HOBEHIIIEE BBICOKOTEXHOJIOI'HYHOE OOOPY/IOBAHUE.
Pacrnionarast KpyInHoOH 6a301 IPOU3BOJCTBEHHOTO
OOCIIYKHMBAHUA B MErOHE, HAllld KOMIIAHU S
SIBJISIETCSL OHUM U3 KPYITHENIINX UTPOKOB HA
poiake I'PIT. Hamm 3aKa3uymKy — 3TO BCE KPYITHBIE
HePTEra304006bIBAIOIINE OIIEPATOPLL B PEI'MOHAX
XMAO, THAO u Boaro-YpajibCKOro peruoHa.

ITomuMo nipoBefeHus Kinaccudeckux I'PI1,
crepuannucTaMu 3A0 «CIT «MeKaMuHedTb» yCIIeImHO
BHE/IPAIOTCS U IIPUMEHSIOTCS HOBBIE TEXHOJIOI'UU:

* [IEHHO-a30THbIE ['PIT;

e T'PITnio Texnonoruu STEPWISE FRAC

(rupponeckocTpyiinas nepgopauus ¢ I'PIT);
* IPOBEACHUE MHOIOCTAAUNHBIX I'PIT;
* I'PII c npyuMeHEHMEM CEJICKTUBHOI'O HaKepa.
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IIprUMEHEHUE HOBBIX TEXHOJIOT U O3BOJISAET
CYILIECTBEHHO YBEJIUYUTD KOIPPUITUEHT
HedTeoTnaun mwiactos (KMH), BOBIEKATh B paboTy
yAAJIEHHBIE 1200 APEHUPYEMBIE YUACTKH 3AJIEKH,
3HAYUTEIBHO CHU3UTD 3ATPAYUBAEMOE BPEMS
Ha IPOU3BOACTBO PA6OT, YCIEMIHO IPOBOAUTD
pa6oTel o I'PIT Ha CKBAKUHAX C CYIIECTBYIOMIEH
OMACHOCTBIO ITPOPBIBA B BOJOHACHIIEHHYIO UIH
Tra30HACBIIIEHHYIO Y4ACTh IJIACTA.

KonTioounrosele TexHnonoruu (F'HKT) aBisaioTcs
NPUOPUTETHBIMU U OJTHUMH U3 UHTEHCUBHO
PA3BUBAIOLIUXCS HAIIPABJIECHUM HAIEH KOMITAHUU.
B pamMKax paCIIMpeHUs PBIHKA AEATETBHOCTH B
06JIACTU IPENOCTABIEHUSA CEPBUCHBIX YCJIYT JIJIS
OPEeANPUATHUI HE(PTEra30400BIBAIOMIETO KOMIIEKCA
xommnanuert 3A0 «CIT «MeKaMunedte» B 2011 rogy
OB 3AITYIIEH TPOEKT MO MPEJOCTABIEHUIO CEPBHCA
¢ THKT. MBI CTPEMUMCS TOBBICUTD CEPBUC YCIYT IO
I'HKT B 061aCTU IPEAOCTABIACHUS KAK CTAHJAPTHOTO
CEPBUCA, TAK U IPOBEAECHHU PA6OT IO HOBBIM
TEXHOJIOTIUAM. Bce 000pyIOBaHHE PACCYUTAHO JJ1A
PabOTBI C MAKCUMAJIBHBIM YCTBEBBIM JIABJICHUEM IO
70 MIla.

PRACTICE
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Ogbpuc 340 «CII <MeKaMunegpmv»

PA3JINYHBIX OTJIOKEHUH,;

* OCBO€HME CKBAXXUH a430TOM I1PU IIOMOIIIHA
THKT;

 nposezaeHue OI13 1 THTEHCU(PUKALTUU
IIPUTOKACKBAKUH,;

* IPOMBIBKA CKBaKUH 110cJjie I'PIT;

* nposesenue 'MC c ucnonbzosanuem 'HKT;

* nposeaenue I'TII ¢ npumenennem I'HKT;

* TOBMIBHBIE pa0OoTH HA 'HKT;

Komnaexc THKT

IIpepocTrasisgeMble HAIEH KOMITAHUEH YCIIYTH C
ncnonb3osanueM 'HKT:

* paCTENJIEHNE THIPATHBIX IPOOOK;

* OUYHCTKA CTBOJIA CKBAXKUHBI U 320051 OT

* BBIIIOJIHEHUE Pa6OT O (PPE3EPOBAHUIO;
* 230THO-TIeHHBIE ['PIT;
* MTHXKEHEPHOE CONPOBOXKACHUE ITPU
npousBoAcTse paboT ¢ THKT.

bes3omnacHOCTh, Ka4eCTBO, LIeHAd — MIMEHHO
B TAKOM nocaegoBaTeabHOCTU B 3A0 CIT
«MeKaMuHedTb» PaCCTABIAIOT IPUOPUTETHI
IIPU BBIITOJTHEHHUH JIIOO60M ITPOMU3BOJCTBEHHOM
onepanuun. JIesTeIbHOCTD 3AKPBITOr'O
AKIIMOHEPHOTO 0b1mecTBa CIT
«MeKaMuHe(dTh» OCHOBAHA HA YECTHOCTH,
KA4ECTBE U CTPEMJIEHUH K COBEPIIEHCTBY. B
3TOM 3JIOT YCIIENTHOT'O PA3BUTUSA IIPEATIPHUATHUA U
BBIT'OZJHOT'O C HUM COTPYAHHUYECTBA.

3AO «CIT «MeKaMuHe(dTb> HE OCTAHABINBAETCA
Ha JOCTUTHYTOM W UIIET HOBBIE Ty THU
YCOBEPIIEHCTBOBAHHUSA CYIIECTBYIOIIMNX, 4 TAKXKE
BHOBB BHE/IPSIEMBIX TEXHOJIOTUH. ©
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Anapert SAKPEBCKUI, nupexrop HKII <Hprodomxk»

Andrey ZAKREVSKIY, Director of Newfolk Oil and Gas Consulting Center

O HOBOM I'PI B «<YKPTA34OBbIYE»

18 censibps 2016 roza Ha 0ro-3araie XapbKOBCKOMI
obmactu Ha 1yorHe 4050 METPOB CUTAMH
«YKpPrasgoo6s4m» 6bLIN IPOBEACHBI PAOOTHI IO
TUAPOPA3PLIBY I1acTa. CKBA’KMHA ObL/IA TPOOGYpPEHA
B TedeHHe 340 CYTOK 6yPOBBIM YIIPABJIEHUEM
«YKpPrasnooedn» — «YKpoyprazom». Bo Bpems padoT o

KJIACCUYECKOI CXeMe ObLI TPpoBeicH MUHU-T'PIT, BO Bpems
U IOCJIE KOTOPOT'O OBIIU COOPAHBI IAHHBIE O COCTOSIHUN
IPOHUILAEMOCTH CTEHOK CKBAKHHBL [10CIIE TIPOBECHUSA

MUHHU-T'PIT OB CKOPPEKTUPOBAH OCHOBHOI ['PIT 11

33aKa4aH PACKJIMHUBAIOMNNI TPEIIWHY ar€HT (IIPOIIIAHT)

B 06'beMe 40 TOHH. OCHOBA XKUJKOCTU I'HJIPOPA3PHIBA —

MO/ITOTOBJICHHASI BO/IA, OT(PUIIBTPOBAHHAS 71O 5 MUKPOH,

6€3 KUCJIOTHBIX /I00ABOK, HAIPETAS /IO TEMIIEPATYPhI
40 rpanycos Llenbcus. Ob1iee KOMUYECTBO )KUIKOCTH,
32KAYaHHOM B CKBAKIHY, BKJIIOYAsI MHXKXCKIITH-TECT,
MUHU-T'PIT 1 OCHOBHYIO 3aKa4KY, COCTABUJIO 387
KyOHU4YECKHUX METPOB.

Ha 30 ceHTa0psa CKBA’KMHA HA MECTUMHJIMMETPOBOM

mrynepe otgana 220 KyOU4eCKuX METPOB BOJH,
€XEJJHEBHO BBIHOCS 11O 15 KyOOB )KUJKOCTU 1
35 TBICSY KyOOMETPOB ra3a. Boga, KoTopas BBIHOCHUTCSA
M3 CKBAKUHBL, COOUPAETCA B PE3EPBYAPHI U 6y1€T
WCIIOJIb30BAHA JJI TTOAAEPKAHUA IITIACTOBOI'O
JIaBJIEHNS — €€ BBIBO3AT U 3a4KAYUBAIOT B CIIELTUATILHBIE
CKBa’KMHBI, 33/Ja4a KOTOPBIX <ITOJTOJIKHYTh
HEPTEra30BbIA (PIIIOU]] CHU3Y>.
JVHaMHUKA <IOJHATUS> JUAMETPA C
JBYX MUJUIMMETPOB JIO IECTH, POCT U
CTAOWIN3AIUA 1ABIEHN YKA3bIBAET
Ha PEKUM IIPOMBIIIIEHHONU
KCILTyaTanuu B parione 70—-100
TBICAY KYyOOMETPOB I'a34 B CYTKH.
Ecny 6b1 HE OBLIIO 3TUX PA0OT, TO
CKBA’KMHA, B KOTOPYIO B TEUEHUE
rOfid BKJIAIbIBAJIUCH CUJIbI U
CPEACTBA rOCYAAPCTBA, OCTAJIACh
OBl TAMSTHUKOM yCTAPEBUICH
TEXHOJIOI'UH Oy PEHM S, KOTOPYIO 1O
CHUX IIOP UCTIONB3YET «bypras».
Crapoe, HeapPEKTUBHOE
060pPyAOBAHUE, HA KOTOPOM
pPaboTaoT HAIIN I'OCYAAPCTBEHHDIE
KOMIIAHHUH, U3HOIIEHHOE (DU3UYECKU
U MOPaJIBHO, CMOIJIO IOOPATHCS JIO
[JIyOUHBI YETBIPEX KUJIOMETPOB
POBHO Yepe3 Iojl MOCJIE HAYaJIA
Ooypenus. Huzkas CKopocTb OypeHus
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ON NEW HYDRAULIC FRACTURING
BY UKRGASDOBYCHA

On September 18, 2016, Ukrgasdobycha held
hydraulic fracturing operation in the southwest of the
Kharkiv region, at a depth of 4050 meters. The well
has been drilled within 340 days by Ukrgasdobycha
drilling deparnment — Ukrburgaz. During the
operational period, calibration test was held according
to the classical pattern, during and after which the
information on the state of wellbore walls permeability
was collected. Following calibration test, the main
hydraulic fracturing has been adjusted and propping
agent (proppant) has been injected in the amount of
40 tons. Fracturing fluid base is treated water, filtered
up to 5 microns, without acid additives, heated to a
temperature of 40 degrees Celsius. The total amount
of fluid injected into the well, including injection test,
calibration test and the main injection operation, made
up 387 cubic meters.

As of September 30, six-millimeter choke well
produced 220 cubic meters of water, bringing in 15
cubic meters and 35 thousand cubic meters of gas
per day. The water which is taken out from the well is
collected in tanks and will be used to retain reservoir
pressure — it will be taken out and pumped into special
wells, which main task is «to encourage oil and gas
fluid from below».




Ewie yeTbipe HOBblE
KONTIOOWHroBble YCTaHOBKMN
npoussopcTea C3A0
«OPUNOMALL» cpasy xe
nocre NpUemKu 1 BBOAA B
3KCNJyaTaLMIO BbILWAN Ha
paboTbl. 2 heKTUBHOCTb
paboTbl KoNTIOOMHIa Npwm
NpoBeAeHMM KanuTanbHOro
PEMOHTA CKBaXXMHbI y>Ke

MPUBEJIA K TOMY, YTO COCTABJIAIONINE
OypOBOI'O pACTBOPA ICHD 34 THEM
CO3/1aBa/IM HEIPOHUIIAEMYIO JIJIS1 T34
KOpPKy. ITocie OkoH4YaHUs GypeHUs
OBLIH IPOBEJIEHBI 3AMEPBI OO'BEMOB
raza Ha (pakese, KOTOPbIE ONPENETUIN
MOTEHIINAJIbHBIN IEOUT B O6'bEME O 2
TBICSY KYOOMETPOB I'a3a B CYTKH, U 3TO
OBLI IIPUT'OBOP IS TPYZAA TPEX JECATKOB
4EJIOBEK U HECKOJIBKUX JIECATKOB
MHJUIMOHOB I'OCYAAPCTBEHHBIX JIECHET
— IIPU TAKUX OOBEMAX JJOOBIYU 3TA
CKBa’KMHA HE OKYTTUIACh ObI HUKOI/IA.
OHa 6Bl HE CMOIJIA [JA3KE OKYITUTh
CTOUMOCTb IUIEN(PA — TPYO, IPOTAHYTHIX
OT HEE 10 YCTAHOBKH OATOTOBKHU I'a3a
JUISI MATUCTPAJIBHBIX T'a30ITPOBOJIOB.
TexHOIOrnu CEpEINUHBI IPOIITIOTO
BEK4, KOTOPBIE UCIOIb30BAJINCh ITPU
OYpPEHUH U UCCIEAOBAHUN CKBA’KHUHBI,
JaJIM MUHUMAJIBHYIO NTH(POPMALTHAIO
O coCcTosTHUHU 1u1acTa — 0,07—-0,09
MWJUINJAPCU — TO EMIE HE «CIAHLIEBBII»
ra3, HO YK€ IBHO I'd3 U3 IIJIOTHOT'O
necyaHnKa. Xopomas MOIHOCT [1acTa, | Lol
OKOJIO 20 METPOB, MOIJ14 OBl ITO3BOIUTH
UCHOJIb30BATh CPETHEOOBEMHBIN KIIACCUYECKUT
(PPAKUHT, KOTOPBIN ObLJI 6bI HEBO3MOKEH I'OJl HA34/I.

YTO Bbl BbINIO FOA HA3AL, EC/TIN Bbl
HE BblJ1O «CEAYAC»

T'ox HA3a/, CKOpEE BCETO, KOMAH/[a 1O
MHTEHCU(pUKALIMU «Byprasa» nonpooosana Obl COUTh }

MCMoNb30BaHUM KONTIOOWHra
He noaHANn oedur.

Another four new coiled
tubing units by Fidmash and
immediately commissioned
them. The efficiency of coiled
tubing during well workover
already steadily exceeded
100% - all of wells that used
coiled tubing raised their flow

Dynamics of «increasing»
diameter from two up to six
millimeters, pressure growth and
stabilization are indicative of the
commercial production in the
amount of 70 to 100 thousand
cubic meters of gas per day.

If it had not been for these
works, the well, Ukraine invested
its forces and means in, would be

PRACTICE

yBEPEeHHO NpeBbICMNa 100% - E monument to obsolete drilling
HEeT CKBa>XNH, KOTOpPbIE NMpU

technology still used by Burgaz.
The old, inefficient equipment
used by our public companies,
worn out physically and mentally,
got a depth of four kilometers in a
year after the start of drilling. The
low penetration rate led to the fact
that drilling mud components
created an impenetrable crust
day after day to. After drilling
completion, measurements were
undertaken of gas volumes on the
torch, which identified a potential
flow rate of up to 2 thousand cubic
meters of gas per day — it became a
verdict to labor of the three dozen people and several
tens of millions of public money — this well would not
be ever paid off having such volumes of production. It
would not even recoup flow line cost - pipes stretched
from it to gas treatment unit for gas main pipelines.
Last century technologies that were used while
drilling and well exploration gave poor information on
the state of the reservoir — 0.07 to 0.09 millidarcy — this
is not «shale» gas yet, but obviously tight sandstone gas.
Good seam thickness, about 20 meters, would allow
using the classic middle-volume hydraulic fracturing
that was impossible a year ago.

WHAT WOULD HAVE HAPPENED A YEAR AGO,
IF THERE WERE NO "NOW"

Ayear ago, as likely as not, Burgaz stimulation team
would try to bring crust down of drilling mud that
formed a scale boiled on the bottom hole for a few
months. Skin effect — a phenomenon that provides
for the impossibility of fluid flow through the rock —
would have be held at random, and the potential of
twenty meter formation would hardly be implemented:
as, firstly, everything would be by feel, and, secondly,
the old fleet would injected only 15 to 20 tons of
proppant. It is hard to imagine water filtration up to 5
microns and its heating up by Ukrgasdobycha
ayear ago.

Despite populists’ fears who are concerned about
the state of reservoirs at a depth of several kilometers
— crack after hydraulic fracturing will be «overgrown»
in a few hours, so proppant volume is extremely
important, in this case — sand, which enables to save a
few millimeters for hydrocarbon fluid to penetrate to
the well. Over the last year, Ukrgasdobycha’s old fleet
was upgraded, which enabled to raise his performance
twice.
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KOPKY OT 6YPOBOI'O PACTBOPA, KOTOPAsl HAKUIIEI HA
3200€ B TEYEHHNE HECKOIBKUX MECALIEB. CKMH-2(DMEKT —
SIBJIEHUE, IPHU KOTOPOM HEBO3MOXKHO ITPOXOXKAECHUE
JKMJIKOCTH 4€PE3 OPOAY, HE ObLII ObI UCCIENOBAH, T'PIT,
€cyy 6bl OH OBLI IPOBE/IEH, ObLT ObI TIPOBEIEH BCIIEMNYIO,
U NOTEHLMAJI IBAALIATUMETPOBOIO TLIACTA BPSJL JIU OBLI
OBl pEATN30BAH: BO-TIEPBLIX, IOTOMY

4TO BCE 6BIIO ObI HA ONIYIlb, BO-BTOPBIX, IOTOMY

4TO CTAPBIN (PIOT CMOT ObI 3AKAYaTh BCETO

15-20 Tonn nponnanTa. 1 MHE TPYyIHO IIPEACTABUTD
(PUIIBTPALIUIO BOABI IO 5 MUKPOH U €€ NOJOI'PDEB CUIAMU
«YKpraznoosrdu» roji Ha3aj,

HecMmoTps Ha OTACEHUS HOIYJIMCTOB, KOTOPBIE
OECIIOKOATCS O COCTOSTHUH IIJIACTOB HA ITTyOHUHE
HECKOJBKUX KWJIOMETPOB, TPEIIUHA [IOCJIE
TUAPOPA3PHIBA IIJIACTA «33PACTAET> B TEUEHUE
HECKOJIBKHUX YaCOB, TIO3TOMY KPAaHHE BAXKEH OObEM
PACKJIMHUBAIOIIETO AT€HTA, B JAHHOM CIy4ae —

MECKA, KOTOPBIN MO3BOIAET COXPAHUTD HECKOJIBKO
MHJUIMMETPOB JJI IPOXOXKAEHUA YIVIEBOAOPOAHOTO
donaa K CKBaKMHE. 32 MOCIEJHUT I'Ofl CTAPBII (PJIOT
«YKpPrasgo6edu» 661 MOJEPHU3UPOBAH, YTO ITO3BOJIUIIO
B JIBA PA34 IIOAHATD €TI0 NPOU3BOAUTENBHOCTD.

T'on Hazap nnocne nposenenns I'PIT CKBaKnHA MOTTIA
OBbI HUKOT/]A HE BBIUTH HA PEXKUM SKCILTYATALINH,
MOTOMY YTO HE ObIO PAOOTAIOMIETO KOJITIOOMHIOBOI'O
060PYIOBAHMA, C TOMOIIBIO KOTOPOT'O CKBA’KHUHE
«IOMOTIaIOT» OYHUCTUTHCA. B TedeHune aToro roga
JIBE HEPAOOTAIONIUE U3-32 OTCYTCTBUSA 3aIT9ACTEN
YCTAHOBKH OBLIIM OTPEMOHTHPOBAHBI, KUTAMCKASA
MOPCKas YCTAHOBKA — PEKOHCTPYUPOBAHA, JOKYIJIEHEI
€III€ YETBIPE HOBBIE KOJITIOOMHI'OBBIE YCTAHOBKHU
npousBoaCcTBa C3AO «PUJIMAIII», KOTOpPBIE CPA3Y XKE
MOCJIE IPUEMKH U BBOJJA B SKCILJIYATAIUIO BBIIIIM HA
PaboThL. DPPHEKTUBHOCTD PAOOTHI KOJATIOOMHIA IIPH
MPOBEAEHNH KAITUTAIbHOI'O PEMOHTA CKBAYKHHBI YK€
yBEPEHHO IpeBbicuia 100% — HET CKBAXKHUH, KOTOPBIE
IIPU UCTIOJB30BAHUU KOJITIOOMHI'A HE ITOIH AN JEOUT.
CyMMapHBIH JOO6ABIECHHBIN 3(PPEKT «HAKOIJIEHHOTI'O
JIOTIOTHUTEIBHOT'O I'a32» YK€ COCTABIII 20 MIJIJIMOHOB
Ky60MeTpOB. EC/IM YMHOXUTD 3TO KOJIMYECTBO HA
180 nomnapos — LIeHy UMIIOPTHOT'O I'a3a 32 1000
Ky60OMETPOB, MBI IIOJIYYUM ITOYTH
AT MUJUIMOHOB JOJUIAPOB — 3TO
3HAYUT, YTO MOJAECPHU3ALNA TAPKA
KOJITIOOMHI'OBBIX YCTAHOBOK YK€
OKYIIMJIACh U HAYaJIa TPUHOCUTD
NPHUOBLIb KAXKAYIO MUHYTY.

T'ox Ha3ap rocypapcTBo
IIOTEPAIO OBbI ATY CKBAXUHY U
COTHIO MUJIJITMOHOB T'PUBEH, B HEE
BJIOXKEHHBIX. KpoMe TOro, TOJIBKO
3TAa CKBAKMHA, IAKE €CJIU OHA OyAeT
NPUHOCUTD 50 TBICAY Ky6OMETPOB
ra3a B CyTKH, YBEJIUYUT TOOBIYY
«YKPraznoopdn» Ha IIOJITOPA
MWJJIMOHA KYyOOMETPOB I'a34 B MECHIL,
Ha 18 MIWIITHOHOB Ky6OMETPOB B I'Of,
4Jepes Ir'ofl OKYIHTCS, 4 EIIIE YEPE3
IOl TIO3BOJIUT ITIOCTPOUTH HOBYIO
CKBaXKMHY. HaIe10Ch, 9TO € TOMONIBIO
HOBBIX TEXHOJIOTUIL.
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After hydraulic fracturing a year ago, the well would
never enter the operating mode due to the lack of
operating coiled tubing equipment to clean a well.
Within this year, two idle because of the lack of spare
parts units have been renovated, Chinese offshore
installation — reconstructed, the company bought
another four new coiled tubing units by Fidmash and
immediately commissioned them. The efficiency of
coiled tubing during well workover already steadily
exceeded 100% — all of wells that used coiled tubing
raised their flow rate. The total added effect of
«additional gas accumulation» already reached 26
MMCM of gas. If we multiply this figure by 180 dollars
— imported gas price per 1,000 cubic meters — we get
almost five million dollars — this means that coiled
tubing fleet upgrading already paid off and is earning
profit every minute.

Ayear ago, the state would lose the well and the
hundreds of millions of hryvna invested in. Moreover,
only this well, even if it brings 50 thousand cubic
meters of gas per day, will increase Ukrgasdobycha
production by one and a half MMCM of gas per month,
by 18 MMCM per year, will pay off in a year and will
enable to build a new well in another year. By using
new technologies preferably.

SO WHAT WOULD HAVE HAPPENED IN A YEAR,
IF THINGS WERE LIKE A YEAR AGO?

In a year, if there were no «now», another «empty»
well would have been drilled, 3 million dollars
more would have been spent to purchase gas with
a probability of 70%, coiled tubing units would have
idled for three years and the Chinese unit downtime
would have been dated to one and a half year.

Instead of this article there would be an old song
how to achieve energy independence through
diversification of Russian gas supplies via the German
hub.

For my liking, this hydraulic fracturing operation is
of large importance — Ukraine and Ukrgasdobycha
management saw the technology capabilities. On
the other hand, using own resources Ukrgasdobycha




benopycckue

TAK YTO BbIJ10 Bbl YEPE3 I'O/1,
KONTIOOMHroBble

ECNIN Bbl BbIJ1O, KAKTO HA3A?
Yepes rof, ecsiv 66l HE 6bLIO

«CenJac», ObIa 6B MPOOYPEHA

€II1e O/THA «ITYCTas» CKBA’KHMHA,

C BEPOATHOCTBIO 70%, 6BLIIO

OBl HOTPAYEHO HA 3 MUJJIMOHA

JOJUIAPOB OOJIBIIE HA 3AKYIIKY I'd34,

HEPAOOTAIOIIUM KOJITIOOMHI'OBBIM

YCTAHOBKAM UCIIOJTHUJIOCH ObI

TPU I'OA4, A IPOCTON MOPCKOM

C3A0 «OUAMALL»,

BblKpalLl€HHbIE B
KOpropaTuBHbIE LLBETa
KOMIMaHUK, noTpdcaroLie

CMOTPATCA Ha POHe
yKpauHckoro Heba!

YCTAHOBKU KUTAHUCKOI'O .
IPOU3BO/ICTBA UCYUCISIIICS ObI in corporate colors of the
YoKe TIOMyTOPA TO/IAMH. company look amazing

DTOM CTATHU OBl HE OBLIO,
a ObL1a 6BI CTapas MECHH,
KaK Ha/10 TOOUBATHCS
3HEPrOHE3ABUCUMOCTH C TIOMOMIBIO TUBEPCU(PUKALTIN
MOCTABOK POCCUICKOTO I'd32 YE€PE3 HEMEITKUI Xa0.

Kak MHe KaxxeTtcs, nposesienure 31oro I'PI1 ouenp
MOKA3aTEJIbHO — PYKOBOACTBO «YKPrazIoObdm» U
VKpanHa yBH/IENIN, HA YTO CIIOCOOHA TEXHOJIOT UL
Ho 310 — ¢ 0OgHO¥ CTOPOHBI, 4 C APYI'OU CTOPOHHI,
CBOHMMH CHUJIAMH «YKPIa3[jOObI4a» CMOXKET
PEATN30BATH IPOTPAMMY ITO UHTEHCU(PUKALIUN B
JIYYIIEM CJIy4ae TOJIBKO Y€PE3 BOCEMD JIET, 3HAYMT,

MYThb HA UCITOJIb30BAHUE BHEIMTHUX NOAPAAYHUKOB
BBIOPAH IIPABIJIBHO. «<YKPra3fo06blda» TENEPD Y3HAIA
«CTOMMOCTb» JIEHET U BpeMEHHU «benopycHe(pTH» U
«TakpOMa», KOTOPBIE BRIMIpaiu TeHaep Ha 100 T'PIT.

Bo-Bropeix, 10T I'PIT HOKA3271 ITOJIHYIO
HECOCTOATEIBHOCTD CEPBUCHOI'O IIOAPA3/AEC/ICHUA,
<YKpOyprasa», B COBpEMEHHBIX PEAIUAX HEPTErA30BOIO
pbIHKA. ClleIbl KYKYPY3HOI'O KPAXMaJ1d, OCHOBEI
OypOBOTO paCTBOPA, KOTOPBIN IOTHOCTBIO
3aKOJIbMATUPOBAJI 34001, INXO BEBIHOCATCA U3 CKBAKHUHBI
JIO CUX ITOP, 4 CPOK OyPEHM B T'OJ] IIPHU COBPEMEHHON
CKOPOCTH B TPU MECALLA IIPOCTO IIPEBPAIIAIOT HAIITY
3HEPreTUYECKYIO HE3ABUCHUMOCTD B CJIOBO «HHUKOTZA».

B-Tperbux, 6iarogaps aromy I'PIT 6b11a
MOCTABJIEHA TOYKA HA 9K3AMEHE 110 MOAEPHU3ALINNA
TEXHOJIOTHYECKOI'O NApKa «YKPrazgo0bldi» CTONMOCTBIO
B 10 MMJUIMOHOB JJOJUIAPOB — TENEPD 3TO HE JKEJIE30,

4 CaMBbI¥ HACTOAIIMH aKTHUB. KOTOPBIT 51 OBl BBIBEJI B
OT/IEIBHOE MOAPA3ZAEIEHUE, KCTATHU, COCPENOTOYNB
YCUIHS <YKPTra3go0pdn» Ha JOObIYE U IEPEPAOOTKE.

B-ueTBEPTHIX, <YKPrazgoosrie» yAaJI0Ch OPraHU30BATh
PpaboThl 1 OOYUEHUE IEPCOHAIA CBOUMHU CUJIAMU,
UCTIONb3YA BHYTPEHHHE PE3EPBbI KOMIIAHWU 1 OITBIT
HOBOH KOMaH/Ibl, HE 6/1arofiapsi HAKOIVIECHHOMY OITBITY,

4 CKOpee — BOIIPEKU €MY. A 3TO CBUJIETEILCTBYET O TOM,
YTO U3MEHEHUA B KOMITAHUU BO3MOKHBL.

ITo3apaBsIo «YKPrazzoobdy» U BCEX HAC U XOUy
O6paTUTh BHUMAaHHE HA TO, YTO OETIOPYCCKUE
KOJITIOOMHT'OBBIE YCTAHOBKH IPOU3BO/IcTBA C3A0
«DHJIMAIII»>, BBIKPAILICHHBIE B KOPIIOPATHBHBIC
[BETA KOMITAHUH, IIOTPICAIOLIE CMOTPATCSA HA (POHE
YKPAaUHCKOIo HEGA! ©

NcTouHuK: «HedTb 1 ras YKpanHbl», eXeMecauHbIN aHaNUTUYecKni
oTyeT

YCTaHOBKW nNpon3sBoacTtBa

Belarusian coiled tubing
units by Fidmash painted

against the Ukrainian sky!

will implement stimulation program at best
after eight years, so the way to use external
contractors is proper. Ukrgasdobycha now
knows the «value» of money and time by
Belorusneft and Takrom, which won the tender
to hold 100 hydraulic fracturing operations.

Secondly, this fracturing showed the complete
failure of the service subdivision — Ukrburgaz —
in up-to-date realities of the oil and gas market.
Traces of corn starch, the base for drilling mud
completely colmatagged by the bottom hole,
famously taken out of the well so far, and drilling
time per year at the current rate of the three
months - just turn our energy independence
into the word «never».

Thirdly, this hydraulic fracturing operation
upended the exam on the upgrading
Ukrgasdobycha’s technological fleet worth 10 million
dollars — it is no longer iron, but a real asset to be
probably brought in a separate subdivision, focusing on
production and processing.

Fourthly, Ukrgasdobycha managed to organize
operations and staff training by own forces using
internal resources of the company and the experience
of the new team not based on experience but rather in
spite of it. This provides for possible changes within the
company.

My congratulations to Ukrgasdobycha and all of us,
I'want to draw attention to the fact that the Belarusian
coiled tubing units by Fidmash painted in corporate
colors of the company look amazing against the
Ukrainian sky! @

PRACTICE

Source: “Oil and Gas of Ukraine”, monthly analytical report
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[TPAKTHUKA

MbI paclumpsaem CnekTp reopuan4eckmnx

TEXHOJIOTUW, NCronb3yemMblx ¢ [HKT

We Are Expanding the Range of
Geophysical Technologies Used with CT

Ha sonpoco acypraina <Bpems
Komobumrza» omeeuaem

M.C. Banuynium, 2na6Hblil uricerep
OO0 dIKD dHC Hegpmecepasuic.

«BpeMs1 KOJITIOOHHTa»: Mapar CajiaBaTroBHY,
MMO3HAKOMbBTE HAIMUX YHUTATEJICH C KOMIIAHHUCH
«THC HedrecepBHC».

Mapart BanmyaiamH: Hana KoMmaHnusa
pyHkunonupyet ¢ 2009 rozga. 32 3TOT NIEPUOJ €10
OBbLIIO OCBOEHO JIOCTATOYHO OOJIBIIIOE YHCJIO BUIOB

cepBUCOB. HaumHa/IU MBI C IeO(PHU3UIECKHUX CEPBHUCOB,

3aTeM NEPENIN HA 60JIEE MACIITAOHBIE BU/IBI,
COOTBETCTBCHHO, 6051€€ TpyaoemMkue. HaunHas ¢
2014 roa MbI OCBAMBAEM TAKOE IIEPCIIEKTUBHOE
HanpasieHue, Kak THKT. B HacTosiee BpeMst 3Ta
cpepa geartenpHoCTH B <THC He(precepBruc» aKTUBHO
Pa3BUBAETCAL

BK: KOJITIOOGHHTOBOE 000Dy AOBAHHE
KAaKHX IIPOU3BOJHTEICH HMeeTCA B Bamert
KOMIIAaHHH?

M.B.: Y HaC 32JIEICTBOBAHO KOJITIOOMHI'OBOE
0O0PYAOBAHHE PA3HBIX IPOU3BOAUTEIICH, B TOM
uyncie C3A0 «PUIMAIII».

BK: CKOJIBKO YCTAHOBOK paboTaeT B
«TAC HedrecepBuc»? K KAaKOMY KJIACCY OHH
OTHOCATCA?

M.B.: B HacTos111€€e BpeMs pabOTAIOT /IBE
YCTAHOBKH CpeAHEro Ki1acca. Ceryac pacCMaTpUBAEM
BO3MOKHOCTD IIPHUOOPETEHUS EIIIE OTHOM YCTAHOBKH —
MEK30T C3A0 «PUJIMAII» Ha maccu M3KT.

BK: Kakue paGoThsI IIPOU3BOIATCA C
moMoIbI0 KoaroouHra B <I'C HedrecepBuc»?

M.B.: MBI JOCTHUIJIN TAKOT'O YPOBHS, YTO
BBITIOJTHSIEM TTPAKTUYECKH BECh KOMILIEKC
CTaHAAPTHBIX pa6oT ¢ 'HKT. DTO IpOMBIBKY,
OCBOCHME CKBAXXUH, (ppeseposanue... Hy
4 OCHOBHBIMHU y HAC, KOHEYHO, OCTAI0TCS
reo(pu3nIeCKUe padOoThL.

BK: 9TO IOHATHO U U3 HA3BAHU S KOMIIAHHH,
B KOTOPOM ecTh a06peBuarypa <FHC».
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"Coiled Tubing Times" is interviewing
M. Valiullin, chief engineer of the compan)y
"PKF" GIS Nefteservis".

Coiled Tubing Times: Marat Salavatovich,
could you please give a brief introduction of the
company "GIS Nefteservis" to our readers.

Marat Valiullin: Our Company has been operating
since 2009. During this period, it has mastered a
fairly large number of types of services. We started
with geophysical services, and then switched to more
large-scale species, respectively, more labor-intensive.
Starting from 2014, we have been developing such a
promising direction as coiled tubing. At present, this
field of activity in GIS Nefteservis is actively developing.

CCT: Which manufacturers’ coiled tubing
equipment do you have in your company?

M.V.: We involve coiled tubing equipment of
different manufacturers, including FIDMASH.

CCT: How many units are currently operating
in "GIS Nefteservis"? What class do they
belong to?



Pacckakure, MOKaaIyHucTa, 6ojiee moapooHO
0 reo(pHU3NIECKHX YCIIyTaX, IPeaIaraeMbIX
Baie¥i KOMIIaHHeH.

M.B.: B OCHOBHOM MBI CIICIIMAJIM3UPYEMCA Ha
T'MC mpu KOHTpOJIE 32
pa3paboTkoit. CTapaemcs
COBEPIIEHCTBOBATHCS
B 9TOM HAIIPABJICHU.
Bekrop passurus
COCTOHT B TOM, YTO MBI
HOCTOSHHO PabOTAEM Ha/l
VIIYYIIICHUEM Ka9€CTBA
3aPETUCTPUPOBAHHOTO
MAaTE€pHAIIA, YBEITNICHHUEM
€ro HUH(pPOPMAITUOHHOTO
00bEMA, METOJUKAMU
06pabOTKU TeO(PUNIECKUX
JIAHHBIX. TaxoKe cTapaemcs
PACIIMPSTH CIIEKTP
CAMMX reO(pU3NIECKIX
TEXHOJIOTUU U METOJTUK,
KOTOPBIE MOXHO
ucroap30B8aTh ¢ THKT. data.

BK: Kak 1 moHsaa,
KOJITIOOHHIOBOE
000OpyZOBAaHHE B KOMIIAHHH IOSIBUJIOCH B
2014 roxy. Ucrionb3oBaHHE reohU3nIeCKHuX
TexHoJIoTHH ¢ THKT HaYa/J10Ch TOIA Ke?
M.B.: [eo(prsndyeCcKue NCCAENOBAHMA ObLIN
TIEPBBIM BU/IOM Pa60T, KOTOPBIX IPOBOJUJICS HA
'HKT.

BK: B kaxkux peruonax <-I'MMC Hedrecepsuc»
IIPOBOAHUT PAa0OTHI? KaKHeE TAM I'e0JIOTHIECKHE
yCI0BHA?

M.B.: MBI pab0Ta€M IIPEUMYIIECTBEHHO B XaHTHI-
MaHcuickom U AAmMano-HeHeKOM aBTOHOMHBIX
OKpyrax. [eonorus Tam npeacTasiIeHa BOCHOBHOM
TEPPUTE€HHBIMH OTIOKEHUAMHU. [71y6rHa 3260€B
nopaaka 4—4,5 Km.

BK: Kakue KOMIIAaHHH 32Ka3bIBAXOT YCIIYTHY
«~THC HedTecepBHC», €CIH HE CEKPeET?

M.B.: Hamu OCHOBHBIE 32KA3YUKU — KPYITHENIIIHE
poccuiickue HePTerazogoObIBAIONINE KOMITAHUH,
HA43BaHUS KOTOPBIX Y BCEX HA
CIIyXYy.

BekTop pa3BUTUS COCTOUT B TOM,

YTO Mbl MOCTOSIHHO paboTaem

Hag, ynyyleHnem KayecTea
3aperncTprupoBaHHOro Matepuana,
yBennyeHnem ero MHMOPMaLUOHHOIO
obbema, MeToaMKamm oopaboTkm
reounsnyecKnx gaHHbIX.

The development vector is that we
are constantly working to improve
the quality of the recorded material,
increase its information volume, and
methods of processing of geophysical

OuyeHb NepcnekTUBHOE HanpasneHne —

M.V.: We currently have two middle class units.
Now we are considering the possibility of purchasing
another unit — MK30T by FIDMASH on the chassis of
MZKT.

CTT: What kind of
work do you do with
the help of CT in "GIS
Nefteservis"?

M.V.: We have reached
such a level that we can
carry out virtually the
entire range of standard
works with CT. These
are well cleanout, well
development, milling
operations... Well,
mainly we use CT for
geophysical works.

CCT: It is clear
from the name of the
company, which has
a"GIS" abbreviation.
Please tell us in more
detail about the
geophysical services offered by your company.

M.V.: Basically, we specialize in development
controlWe are trying to improve in this direction The
development vector is that we are constantly working
to improve the quality of the recorded material,
increase its information volume, and methods of
processing of geophysical dataWe also try to expand
the range of geophysical technologies and techniques
that can be used with CT.

CCT: As I understand, coiled tubing equipment
in the company appeared in 2014. The use of
geophysical technologies with coiled tubing
began at the same time, didn’t it?

M.V.: Geophysical surveys were the first kind of
work, which was carried out on coiled tubing.

CCT: In which regions does "GIS Nefteservis"
conduct work? What are the geological
conditions?

M.V.: We work
mainlyin the
Khanty-Mansi and

PRACTICE

BK: Kakue o Yamalo-Nenets
KOJITIOOHHIOBBIE MOHUTOPWHT AAdHHbIX OHMaWH A0, Autonomous District.
TEXHOIOTHH Bl GBI BO Bpemsd 1 nocne Pr1. Geology there is
BBIICJTHUIH B KA4€CTBE o . . represented mainly
e pCTeRTHBHbIX? Monitoring data gnllne be_forc_e, during by terrigenous

T e el and after hydraulic fracturing is a very — [EOSSSsECIpnmTm
HAMIPAaBJICHHUE — MOHUTOPUHT promisi ng d i rection . of the bottom holes

JAHHBIX OHJIAMH 10, BO BpEMA }

is about 4—4.5 km. }
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u nocsie I'PTL B yacTu reo(prU3UYeCKUX UCCAEJOBAHUN
CaM KOJITIOOMHT BPAJ, JIU YTO-TO CIIOCOOEH
MIPUBHECTH JOMOJHUTEIBHO, HO KAK CPEACTBO
JIOCTABKH IPUOOPOB OH OYEHD 3(P(PEKTHBEH.

BK: B KaKOM HAIIpaBJICHHUH OyJET IVIABHBIM
00pa3oM pa3BuBaThCs reohusuka Ha
KOJTIOOHHTIE?

M.B.: /Iymalo, reo(pusuka 6yJJeT Pa3BUBATbCSA
B HAIIPABJICHUHN YCOBCPHICHCTBOBAHU S
CYIIECTBYIOMNX TEXHOJIOIMH, BHEJAPEHU HOBBIX
METOOOB I/ICCIICIIOBB.HI/IIZ N yJIIydIHICHU A KAYCCTBA
PETUCTPUPYEMBIX JAHHBIX.

BK: Kak 651 BbI oIeHHIH
KOHKYypeHTOocnocooHocTh <T'HC HedrecepBuc»
B CPAaBHEHHH C BEAYIIUMU MEKIYHAPOJHBIMH
KOMIIAHUAMMU?

M.B.: B yactu reo(pn3n4eCKrux UCCIAEJOBAHUN
IPU KOHTPOJIE 32 PA3PA6OTKON HAXOAUMCS HA
OJJHOM YPOBHE. B TOM 4HCJIE TPEAIATAEM TTOXOXKUE
AJIBTEPHATUBHBIC METOUKHU. MICIIOIB3yeM B paboTe
HE TOJIBKO OTEYECTBEHHOE, HO U UMIIOPTHOE
060PYIOBAHUE, B TOM YHCJIE TPUOOPHBIE COOPKU.

BK: Kaxossl npuopurersry <I'MC
HedrecepBruc» B IpHOOPETEHHH
O00OPYIOBAHUS, YIUTHIBAS IPO(MHUIBb HANIETO
JKYPHAJIA, IIPEK/IE BCETO KOJITIOOUHIOBOTO?

M.B.: ECTECTBEHHO, IVIABHBII IIPUOPUTET —
3TO KAYECTBO. S JOCTATOYHO JIaBHO PA6OTAIO C
KOJITIOOMHI'OM U1 3HAIO, 4TO «OPUJIMAIII» BBIITYCKAET
O4YE€Hb KAYECTBCHHOE
o6opyaoBaHuE. [lymaro,
4YTO U B JAJIbHCHUIIIEM
B HAIIIEM [IAPKE
TEXHOJOTUYECKOTI'O
OOOpPYAOBAHUS BCET/IA
OyJIeT HAXOOUTBCS
MECTO JII1s1 6peH/a
«OUJIMAIII>.

«ODUNOMALL».

BK: A kak
BJIMAET HA BBIOOD
00OpPYIOBaAHHUS
POCCHHCKHUMH
CEPBHCHBIMH KOMIIAHHAMM IOJIHUTHKA
HMIIOPTO3aMEINECHHA?

M.B.: COI1acHO HALIEH CTATUCTUKE, B IPOLICHTHOM
COOTHOIIECHHUHN OO'bEM 3AKYIIAEMON HAMHU
OTEYECTBEHHOM IPOAYKIIMHY YBEJIUYUIICS, IPUYEM
B HEKOTOPBIX CEI'MEHTAX — JJA’KE KPATHO. TaK 4TO
TPEH/, Ha UMIIOPTO3AMEIEHNE HYKHDBIN U BEPHDI.

BK: YTO OBI BBI XOTE/JIH IIO3KEIATHh CBOHM

KOJIJIET'aM, KOTOPBIE PA0OTAIOT B IPYTHX
perunonax?
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B HalLuem napke TEXHONOrM4YecKoro
obopynoBaHus Bcerga byaet
HaxoAMUTbCA MecTo Ansi bpeHaa

In our park of the process equipment
will always be a place for the brand
"FIDMASH".

CTT: Which company bought services from the
"GIS Nefteservis", if not a secret?

M.V.: Our main customers — the largest Russian oil and
gas companies, whose names are on the tongues of men.

CIT: From all your coiled tubing technologies,
which technology would you identify as
promising?

M.V.: Monitoring data online before, during and after
hydraulic fracturing is a very promising direction.In
the field of geophysical research, coiled tubing itself
is unlikely able to add anything, but as a means of
delivering instruments it is very effective.

CTT: In what direction will geophysics on
coiled tubingmainly develop?

M.V.: I think geophysics will develop in the direction
of improvement of existing technologies, introduction
of new methods of research and improve the quality of
the recording.

CTT: How would you rate the competitiveness
of "GIS Nefteservis" compared with the leading
international companies?

M.V.: Part of geophysical research in the control
of development are on the same level. That means,
we offer similar alternative methodsWe use not only
domestic, but also imported equipment, including
instrument assemblies.

CTT: What are the priorities of the "GIS
Nefteservis" in the purchase of equipment,
taking into account the
profile of the journal is
primarily coiled tubing?

M.V.: Naturally, the top
priority is the quality. I have
been working with coiled
tubing for a long time and
I know that FIDMASH
produces high-quality
equipment.I think that in
the future in our park of
the process equipment will
always be a place for the
brand "FIDMASH".

CTT: What influences the choice of equipment
in Russian service companies influenced by
policy of import substitution?

M.V.: According to our statistics, the percentage of
the amount of domestic equipment purchased by
us increased, and in some segments — even multiply.
Therefore, the trend for import substitution is
necessary and correct.

CCT: What would you like to wish my



M.B.: [MHAMWYHO PA3BUBATHCA, OCBAUBATH
NIPOrPECCUBHBIE TEXHOJIOTMH, IPUOOPETATh HOBOE
0060pyJOBAHME, ONEPATUBHO B3aMMOACUCTBOBATD
CO CBOMMHM KOJIJICTAMM H4 HAIIIEM CJIOKHOM 1
UHTEPECHOM IOIIPUIIE JEATCABHOCTHU.

Besa 6eceny I'anmaa Bysbika, <BpeMs KOJITIOOHHTIa»

Hawa cnpaBka

Hanpa BJ1IeHUA AeATeJIbHOCTU:

Our Reference

Activities:

colleagues who work in other regions?

M.V.: To develop dynamically, develop advanced
technologies, acquire new equipment quickly interact
with their colleagues on this complex and interesting
field of activity.

Interviewer — Halina Bulyka, Coiled Tubing Times
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byoywee — 3a unmennekmyaisHbiMu
MexHOI0ZUAMU

The Future Belongs to Smart
Technologies

Ha eonpocot scyprana <Bpems
KoamoouHza» omeeuaem A.B. AKceHOos,
ouperxmop OO0 HHK-TKPC».

«BpeMs1 KOJITIOOMHTI'a>: AJIEKCAHIP
BHKTOPOBHY, IO3HAKOMbBTE HAIINUX YHTATEIEH
c kxomnnanuen <MHK-TKPC».

Anekcanap AkceHOB: OOO MTHK-TKPC»
SIBJIAETCA CTOIPOLIEHTHOM «TI04YKOM» MPKYTCKOM
HedTaHour komnanuu (MHK). Mbl paboTaeM TOIBKO
Ha MHK 1 Ha ee MECTOPOXAECHUAX.

BK: B xakux peruoHax BrI paboraere?
A.A.: B BoctouHoi1 Cubupu.

BK: KakoB mpo(duiIb JeATe TbHOCTH
<AHK-TKPC»?

A.A.: Hamme npeanpusaTrue 3aHUMAETCA
KAIIUTAJIBHBIM PEMOHTOM CKBA>KHUH, B TOM YUCJIE Y
HA4C paboTaIOT TPU OPUTA/Ibl KOJTIOOWHTA.

BK: YCTaHOBKH KaKOI'O IPOH3BOJHUTEIA
HCIIOJB3YIOT 3TH OPHUTABI?

A.A.: V HAC UMEIOTCA TPHU KOJITIOOUHT OBBIE
yCTaHOBKU IPOoN3BOACTBA C3AO «PMMAII> Ha
maccu M3KT: ne MK30T 1 ogaa MK20T ¢ TATOBBIM
YCUIIUEM UHXEKTOPA 27 TOHH. COOPMHUPOBAHBI
TPHU MOJHBIX KOMIIJIEKCA KOJITIOOMHI'OBOT'O
060PYIOBAHUS C HACOCHBIMHU YCTAHOBKAMH,
HaPOTr€HEPATOPAMU U T.II.

BK: A ruGKasa Tpy6a KAKOI0o IPOU3BOSHTEA?
A.A.: Quality Tubing.

BK: Ha kakuX pa0b0Tax CHEIHATHIHPYETCSI
HUHK-TKPC»?

A.A.: BRIIOJIHAEM KJIACCUYECKHUE OIEPALTHH:
pacTennene CKBaXK1H, ITPOMBIBKY 11ocse I'PIT,
OCBOEHHE CKBAXXUH, pa3dyprBanue noptos MI'PIT...
C 3TOro rozja IOTHO HAYUHAEM JIENATh T€O(PUBUKY.

BK: Bamra kOMInaHHs JEHCTBYET B CTPYKTypeE
HHK. B nepuoj kxpusuca 2008 roga Hai
JKypPHaAJI Opajl HHTE€PBBIO Y OJHOT'O U3
ABTOPHTETHEHIIHNX 3KCIIEPTOB OTPACIH
B.U. I'parichbepa, KOTOPHIH TOIAA IAJI COBET
CEPBHCHBIM KOMIIAHHAM B TPYJHbIEC BpEMEHA
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Coiled Tubing Times Journal conducted
interview with A. Aksenou, director of INK-
TKRS LLC.

Coiled Tubing Times: Alexander Victorovich,
please tell our readers about INK-TKRS
company.

Alexandr Aksenov: INK-TKRS LLC is a hundred
per cent subsidiary of Irkutsk Oil Company (I0C). We
conduct operations only at IOC fields.

CTT: What regions do you work in?
A.A.:In Eastern Siberia.

CTT: What is INK-TKRS’s business profile?
A.A.: Our company performs workover operations.
In particular, we have three coiled tubing fleets.

CTT: What is a manufacturer of units these
fleets are equipped with?

A.A.: We have three coiled tubing units
manufactured by FIDMASH on MZKT chassis:
2 MK30T and one MK20T with maximum injector pull
capacity 27 t. We assembled three full sets of coiled
tubing equipment with pump units, steam trucks, etc.

CTT: What is a manufacturer of coiled tubing?
A.A.: Quality Tubing.

CTT: What operations does INK-TKRS
perform?
A.A.: We conduct classic operations: well thawing,
cleanout after hydraulic fracturing (HF), well
stimulation, milling

a it
el b Rl (i ycar e pertorn
CgAO «d)p['/l OMALL» logging operations.
We have three coiled tubing CTT: Your
units manufactured by company works
FIDMASH within IOC.

. During the crisis

of 2008 our

journal conducted interview with one of the
most distinguished industry expert V. Graifer,
who advised service companies not to leave



HE BBIXOAHTH U3 «TeT> HePTETOOIBAIOIEHX
MaTE€pPHHCKHX CTPYKTYP. JeHCTBEHEH JIH 3TOT
COBET B HBIHEIITHU X 9KOHOMHYECKHX
M IOJIHUTHYECKHUX YCIOBHAX?

A.A.: HecOMHEHHO, JEeUCTBEHEH. I BCIO )KU3Hb
MIPOPabOTaJl B CEPBUCHBIX KOMITAHUAX, BUJIETT
HE OJIUH KPU3UC, U YK€ MOCTIE IEPBOT'O KPUHCA
MPAKTUYECKU ITOJIOBUHA HE3aBUCUMBIX HEKPYITHBIX
KOMIAHUH ITepecTaia CyIecTBOBaTh. bosee
TOT'O, HE HA0JII0/]AJIOCh HUKAKOI'O IPOrpecca B
TEXHOJIOI'MYECKOM IIJ1aHe. ITo CyTH, CEPBUC B
Poccuu 6611 TPUOCTAHOBIIEH B CBOEM PA3BUTUML
U ceriyac MHOT'YE YACTHBIE KOMITAHUH HE
OBHOBJISIIOT OCHOBHBIE CPE/ICTBA. A T€ KOMIIAHUH,
KOTOPBIE COXPAHUIIU CBOI CEPBUC, KAK, HAIIPUMED,
«CypryTHedTeras», Iie BCeraa 6bl1 COOCTBEHHBIH
CEPBUC IO BCEM HAIPABJICHUSM, PA3BUBAIOTCH,
BHE/IPSIIOT HOBBIE TEXHOJIOTUH.

BK: I[Tory4aeTcs, 9TO BHYTPEHHHH CEPBHC
cerogH:A 60j1ee yCTOHYHB II0 CPABHEHHIO C
HE3aBHCHMBIM?

A.A.: VY HE32BHCHMOTI'O CEPBHCA IVIABHASI TPO6GIEMA —
TO, YTO OH HE3ABUCUM. I T/II0C KpU3HCHAA CUTYALINA.
YV BHyTPEHHHUX CEPBUCOB IIPOOJIEM B 3TOM
IUIAaHE MEHBIIE, IOTOMY YTO MAaTEPUHCKAS
KOMIIAHUSA U 33/1a49H1 IIOCTABUT, 1, TIOHUMAas,
KAaKHE Yy HE€ OObEMBIL, TPO(PUHAHCUPYET
pa6oThL. Ha BHEMIHUI CEPBUC KPHU3UC CHIIBHEE
TIOBJIASIL

BK: Kak Bam BHIUTCA TEXHOJIOTHICCKHUH
IIPOTpPeECC B IIOCIETHEE BPEMA, U B KAKOM

parent oil production companies. Is this
advice viable in present economics and politics
circumstances?

A.A.: It is viable, no doubt. My whole life I was
working in service companies, and witnessed many
crises. After the first one almost half of independent
small companies ceased to exist. Moreover, there
was no technological progress after that. In fact,
development of service in Russia was frozen. And
now many private companies don't upgrade capital
assets. On the other hand, companies that saved its
service operation, for example Surgutneftegaz with its
own service in all product lines, keep developing and
introducing new technologies.

CTT: So, service within a parent company is
more consistent than independent companies?

A.A.: The main problem of the independent
service is its independence. In addition, there is a
crisis situation. In this respect, service within a parent
company experiences less problems because parent
company always sets tasks and financially supports
operations. Crises exerted more significant impact on
the independent service.

CTT: How
Byayluee — 3a MHTeNNeKTyanbHbIMU do you see
MeToAaMM U TexHonoruamu. Xanb, technological
YTO BbICOKOTEXHOMOMNYHbIE PeLUeHNs A iRl
NOSBNAIOTCS, KaK NPaBUNo, CHavana these days and
3a py6exxoMm 1 TOfIbKO NOTOM what do you
pacnpocTpaHsitoTcs B Poccum. thinkis its

course?

Future belongs to smart methods and A.A.: There is

HaIIpasBJICHHUH OH, I1O Bamemy MHCHHIO,
IOIBHKETCA?

A.A.: ECTh TaKO€ TIOHSITHE:
«UHTEJJIEKTYa/IbHAsA CKBAXKUHA». JlyMalo, 4TO
OyAyIlee UMEHHO 34 MHTEJJIEKTYAIbHBIMHU
METOO4AMU U TEXHOJIOTUAMU. )KZUIL, 91O
BBICOKOTCXHOJIOTUYHBIC PCINCHUA ITOABIAIOTCA,
K4K [IPABUJIO, CHAYAJIA 34 PyOEKOM U TOJIBKO ITIOTOM
pacpoCTpaHATCa B Poccun.

BK: A kak BaM BHIHTCA MECTO KOJITIOOHHTA
B PAXY HHTEJ/JIEKTYAJIbHBIX TEXHOJOTHIH?

A.A.: KONITIOOHHT B HACTOAIIEE BPEMS PA3BUBACTCA
IVIAaBHBIM 06pa3oM Beiie 3a ['PIT. IToaTOMy 4eM BhIIIE
CTAaHOBUTCA TEXHOJIOTMYECKUN ypoBeHb ['PIT, TeMm,
COOTBETCTBEHHO, OOJIBIIIE BOCTPEOOBAH KOITIOOUHT.
Ceryac B OCHOBHOM UMeHHO I'PIT JuKTYyeT ypOBEHb
OCHAIIEHUSA U TEXHOJIOTHYHOCTH IPOBOJUMBIX
OIlEPALNT.

BK: Kak pa3BHBaIOTCA KOJITIOOUHTOBHIC
TEXHOJIOTHH B PErHOHE, I7Ie padoTaeTr
HAHK-TKPC»?

A.A.: BocnegHue roasl y HaC B BocTouHOIM

Cubupu, 1a 1 B 3amagHoi CHOUPU TOXKE, }

technologies. It's a shame that usually,
high-tech solutions are developed

in foreign countries and only then
applied in Russia.

one definition:
“smart well”. I
think the future
belongs to smart
methods and
technologies. It's
a shame that usually, high-tech solutions are developed
in foreign countries and only then applied in Russia.

CTIT: What do you think is a coiled tubing’s
perspective with regard to smart technologies?

A.A.: At present time coiled tubing basically
develops after hydraulic fracturing. That is why the
higher the technological level of HF is, the more in-
demand coiled tubing is. Now, it is generally hydraulic
fracturing that establishes the level of equipment
availability and technological level of conducted
operations.

CTT: How do coiled tubing technologies
develop in INK-TKRS regions?

A.A.: In recent years, most wells in Eastern and
Western Siberia are horizontal and classic workover
operation is not always effective in these wells.
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OOJIBIIMHCTBO CKBAKUH — C TOPU3OHTAIBHBIM
OKOHYAHMEM, I/I€ KJIACCUYECKHE METO/bI

pemoHnTa He Beeraa ap@eKTusHbL KONTIOOUHT
SIBJISIETCA UMEHHO TEM UHCTPYMEHTOM, KOTOPBIA
IIO3BOJISIET IMIPOU3BOAUTD HEOOXOAMMBIE OIIEPAITUIL.
PazsuBarorcs rexnonoruu I'PIT, nossisieTcs

BCE OOJIBIIIE CKBAXKHH C TOPU30OHTAIBHBIM
OKOHYaHUEM, IPUYEM JIJINHA CTBOJIOB BCE
YBEJIMYHUBACTCS — KOJTIOOWHI CTAHOBUTCS BCE 60JIEE
BOCTPEOOBAHHBIM.

BK: Bl cka3aau, uro <UHK-TKPC»
COOHpPAETCA BKIIOYUTH B CBOM apCeHAT
reodusuky. O4eBHTHO, FeO(PHU3HKY C
KOJITIOOHHTOM?

A.A.: J1a. DTO KaK pa3 CJIEACTBUE TOI'O, YTO
CKBQ)XKUHBI TOPU30HTAJIBHBIC, U KIIACCUUYECKUMU
METO/IAMH, ITPOCTBIM KAPOTAKHBIM ITO'/BEMHIKOM,
B 'OPHU30HTAIBHBII CTBOJ HE TIOMA/ICIIb.

BK: ECTB 1/151 TAKMX CKBAKHH IIPEHMYUIECTBA
Y KOJITIOOHHTIA ITO CPABHEHHUIO CO
CKBAKHMHHBIMH TPAKTOPAMH?

A.A: Bce 32BHCUT OT TEXHOJIOTHUYHOCTHU CAMOM
CKBA)XHMHBI U OTIPE/ICJICHHBIX YCJIOBHIL. Yem
CJIOXKHEE CKBAKHUHA, TEM CJIOXKHEE ITPHUMEHIEMOE
o6opynoanue. CKBAXKMHHBIA TPAKTOP, KOHEYHO,
TOKE IPOr'PECCUBHOE HATIPABJICHUE PA3BUTHS, HO
KOJITIOOWHT 60J1€€ YHHUBEPCAJIEH, OH aJAITUPYETCS
TOJ, JIIOOBIE TEXHOJIOTUU. EC/IN CKBA>KUHHBIHI
TPAKTOP — TO TEXHOJIOI'USI [TOJ] KOHKPETHYIO
327129y, TO KOJITIOOWHT ITO3BOJISIET TYT K€ IIPOBECTHU
06pabOTKY, IPOMBIBKY, UCCJIEOBAHUE CKBAXKHUHBL.
TO eCTh KONTIOOWHT MHOT'O32/1a4Y€H.

BK: Kaxk n”3ME€HHJIACh CUTyaltua Ha
POCCHHCKOM CEPBHCHOM PBIHKE B BOIIPOCAX
HCIIOJIb30BAHHA OOOPYIOBAHUSA U TEXHOJIOTHH
B YCJIOBHAX CAHKITHH?

A.A.: Pa3pbIB B TEXHOJIOTUAX, 1YMAIO,
COKPAIIAETCS, HO B HHCTPYMEHTAPUU OH OCTAETCH,
MOTOMY YTO OTEUYECTBEHHBIE IPOU3BOJUTEIHN HA
CETOAHANIHUN JEHb IPEAIATAIOT 60JIEE JEMIEBOE, HO
MEHEE KAYECTBEHHOE OO0OPYIOBAHUE, U TIOCKOIBKY
CKBaKHHBI JOPOTUE, TEXHOJIOTUHU IOPOTUE, TO
MHOTHE CEPBUCHBIE KOMITAHUU NPEJIOYUTAIOT
PaboTaTh BCE-TAKU HA 6OJIEE KAUECTBEHHOM, KAK
MPAaBUIIO, UMIIOPTHOM OO60OPYJOBAHUH.

BK: KaxkoBHI Banry KpuTepHH IIPH BBIOOpE
M 3aKyIIKe JOPOTOCTOAIIETr0 O00OPYIOBAHUA?
A.A.: [J1aBHBIF KDUTEPUH — HAJIEXKHOCTD.

BK: KakuM 00pa3oM MO>KHO 3TOT
KpHTEPHH OoTCaeJuTh? I10o OT3hIBAM APYTIHX
I10/Ib30BaTEJIEeH?

A.A.: [Ta, mo or3siBaM. Ho 60J1bIIIE BCETO,
KOHCYHO, HA OITIBITC ITPOBC/ICHHBIX onepaunﬁ.
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MmeHHo Pl guKTyeT ypoBEHb
OCHALLEHMSA N TEXHONOMMYHOCTN  [Ricdsiilellef:y gusbly
NPOBOANMbIX ONepauun.

It is generally hydraulic fracturing

that establishes the level of
equipment availability and
technological level of conducted BNSRS et
operations.

Coiled tubing
is precisely the

makes possible
conducting

all required
operations. Coiled
tubing becomes

technology as

HF technologies
develop and more
horizontal wells are drilled with longer horizontal
wellbores.

CTT: You mentioned that INK-TKRS is going
to include logging in its business profile. It
is obvious that you mean logging with coiled
tubing, right?

A.A.: Yes. This is the result from the fact that wells
are horizontal and it is not that easy to deploy logging
tool with classical methods such as logging hoist.

CTT: What are the advantages of coiled tubing
over well tractors for these wells?

A.A.: It depends on the technological level of the
well and certain conditions. The more complex the
well, the more complex the applied equipment is. Well
tractor is also a promising area of development but
coiled tubing is more versatile, it can be adjusted to any
technology. Coiled tubing makes possible conducting
well treatment, cleanout and testing while well tractor
is only a one-purpose technology. In other words,
coiled tubing is a multiple-purpose technology.

CTT: How did Russian service market
change under sanctions conditions? How
did this situation influence equipment and
technologies?

A.A.:1think that the technology gap between
Russian and foreign companies is shortening but
the tools gap is still there because at present time
Russian manufacturers offer cheaper but less
qualitative equipment. Since wells and technologies
are expensive, many service companies prefer
working with more qualitative and usually imported
equipment.

CTT: What are your criteria for selection and
acquisition of expensive equipment?
A.A.: The main factor is reliability.

CTT: How do you evaluate this factor?
According to other clients™ feedback?

A.A.: Yes. But for sure the main source of
information is our experience in conducting
operations. We study the percentage of successful
operations. Apart from that, our specialists have been



MpI n3y4yaeM IPOLIEHT UX YCHEMHOCTH. Kpome
TOT'O, HAIIY CHENUATUCTBI HOCTOSTHHO NOCEIAIOT
MEPONPUATHS, IJI€ KOJIJIETU IETSATCS ONBITOM,
HAIIPUMED, EKETOJHYIO MEXyHAPOIHYIO HAyYHO-
OPAKTUYECKYIO KOH(PEPEHIIHUIO «KOITIOOMHTOBLIE
TeXHOJIOTUY, I'PTI, BHYyTPUCKBAKMHHBIE PA6OTHD>.

BK: Cexiuac 'y Bac eCTb BO3MOKHOCTD
O0PATHTHCA K OT€UYECTBEHHBIM
IIPOU3BOSHUTEIAM OOOPYIOBAHM .

Yero Bel OT HUX KaeTe?

A.A.: MO€ UM [OXEJIAHUE — BBIITYCKATb
Ka4ECTBEHHOE TEXHOIOTUYECKOE OOOPY/IOBAHHUE,
IIOTOMY 4TO TO O60PYAOBAHNE, KOTOPOE CETOHS
€CTb Ha PBIHKE, /12JICKO HE BCEI7Ia KAYECTBEHHOEC.

BK: B mocienHee BpeMs Cpa3y HECKOJIBKO
POCCHHMCKHX IIPONU3BOSHTEICH 3aABHIH
O 3aIIyCKE HOBBIX IIPEIIIPUATHH 11O
IIPOU3BOACTBY I'HOKO¥M TPYyObI. OOHAIE KHBaeT
JIM TAKasA IePCIEeKTuBa?

A.A.: OnbIT HOKAXET, 4 KOHKYPEHLIMA BCETAA K
sgydmemy. Ho rubkas Tpy6a eAUMHCTBEHHOT'O HA
CETOJIHA POCCUUCKOTO MTPOU3BOAUTEIIS KAUECTBOM
HE OTIIMYAETCH.

BK:I'nme <MHK-TKPC» roOTOBHT CIICIIHAJIHCTOB
JIJIsL paGOTHI HEMMOCPEACTBEHHO B OpHUragax
KOJITIOOHHIA?

A.A.: Y HAC KOMITJIEKCHAS TIOCTABKA OT
C3AO «PUIMAII>: o60pynoBanue, med-MOHTAXK,
obydueHue IEPCOHANA. YKE Ha TIEPBBIX CKBAKMHAX
TIPUCYTCTBYET IOJHBI COCTAB OPUTA/IBL

BK: Ilnanupyet au <MHK-TKPC»
PACIHHPATHCS, IPHOOPETATH €IIIe
KOJITFOOUHI'OBBIE€ YCTAHOBKH?

A.A.: DTO 6yJIET 3aBUCETHh OT MATEPUHCKON
KOMIIAHUHU — OT POCTA KOJINYECTBA CKBAKHH,
HX TEXHOJOTUYHOCTH. Ha JaHHBIF MOMEHT
CYLIECTBYIONIUE OPUTAJIBI YIOBJIETBOPAIOT
OTPEOHOCTH.

BK: OTkyaa Bel mosny4daere nHGpOPMAIHIO
O HOBBIX TEXHOJOTHAX?

A.A.: 113 OTPACIEBBIX )KyPHAJIOB, U3 CETU
HNurepueTt. HO BOCHOBHOM BCE-TAKU U3 BCTPEY C
KOJIJIETAMHU, U3 O6IeHM . M HAyYHO-TIPAKTUYECKUX
KOH(EPEHIIN, KOTOPBIE IIPOBOAUT Bal sxypHal,
KOHEYHO XKe€.

BK: Baimiu nmosxejaHHuA KOJLJIEramM, KOTopbsle
PaGoTAIOT B IPYTHUX peruoHax Poccum.

A.A.:JINYHOI'O COBEPIIEHCTBOBAHU A, OCBOCHUA
HOBBIX TEXHOJIOT'UI. CaMOE€ IVIAaBHOE — 6€3aBAPHUITHON
PaboTHL

Bena Geceny I'annua Byiabika, <BpeMs KOJITIOOHHIA»

regularly visiting different events where our colleges
share their experience. For example, one of such
events is the International Scientific and Practical
Conference “Coiled Tubing, Hydraulic Fracturing and
Well Intervention”.

CTT: Now we give you the opportunity to speak
to domestic equipment manufacturers. What do
you expect from them?

A.A.:Iwish for them to produce high-quality
technological equipment because today equipment in
the market is not always qualitative.

CTT: In recent times several Russian
manufacturers announced launch of the new
coiled tubing factories. Does this perspective
raise hopes?

KonTioOWHr yHMBepcaneH,
OH afjanTupyeTcs Noa Nitodble
TEXHOJIOTUN.

Coiled tubing is more versatile,
it can be adjusted to any technology.

A.A.: Experience will show, market competition is
always for the best. However, coiled tubing from the
only one Russian manufacturer is not very qualitative.

CTT: Where does INK-TKRS train specialists
for working in coiled tubing fleets?

A.A.: FIDMASH provides full range of services for us:
equipment, installation, staff training. Fleet is always
fully staffed even at the first well operations.

CTT: Do you plan to expand your service,
acquire new coiled tubing units?

A.A.: Tt will depend on a parent company - on the
increase in wells number and technological level.
At present time all existing fleets fill our needs.

CTT: How do you find out about new
technologies?

A.A.:From industry journals, from the Internet.
But still primarily we obtain this information from the
meetings with colleges, from communication and of
course from scientific-practical conferences that are
organized by your journal.

CTT: What do you want to wish for colleges
that work in other regions of Russia?

A.A.:Twish them personal development and
aspirations for learning to use new technologies.
The main thing is failure-free operation.

Interviewer — Halina Bulyka, Coiled Tubing Times
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PEXXUMHASA SKCTIUTYATALUWA MNMNTACTOB
N NOA3EMHOIO OBOPYAOBAHWA
HEDPTAHbIX CKBAXNH

MODE OPERATION OF RESERVOIRS
AND DOWNHOLE EQUIPMENT IN OIL WELLS

H.3. TEHUCJIAMOB, A.P. KAMAJITAUHOB, I 1. TEHUC/IAMOBA, Y(pHMCKH} rOCYyJapCTBEHHBIH He(DTAHOM TEXHHIECKHH YHHBEPCHTET

1. DENISLAMOV, A. KAMALTDINOYV, G. DENISLAMOVA, Ufa State Petroleum Technological University

I'’my6buHHOE HACOCHOE O60PYIOBAHUE
HePTETOOBIBAIONTUX CKBAXKUH MOXKET OBITh
YKOMILJIEKTOBAHO JIONOJHUTEIBHBIMU
YCTPOUCTBAMHU U JUATHOCTUPYIOIIUMU
JATYUKAMU I 3(PPEKTUBHOM SKCILTYaTALUU
06beKTA HEPTEJOOBIYH. [JUATHOCTUPYIOIIEE U
JIOMIOJTHUTENBHOE OO0PYAOBAHUE NOTPEOIISAIOT
AIEKTPUUECKYIO SHEPTUIO U JJOJKHBI UMETB CBA3b
C KOHTPOJIZIEPOM CTAHIIMU YIIPABJIEHUS HA YCThE
CKBAKUHBL CETOJJHS 3TO CYIIECTBYET TOIBKO HA
CKBAKMHAX, 0O0PYJOBAHHBIX HACOCOM C IIPUBOAOM
OT IOI'PY>KHOIO 31eKTpoasuraresis (II9M1). OnHum
U3 [IEPBBIX O HATMYHUU OOPATHOI CBA3H OT JATUUKOB
JIABJIEHUS U TEMIIEPATYPHI CO CTAHITUEN YIIPABJICHUA
10 3JIEKTpONHTAIONEMY Kabesto [1D]/] ymoMmuHaeT
B.H. lIlypos B yue6HUKE [1]. CerogHs Ha HEKOTOPBIX
HEPTAHBIX MECTOPOXKICHUAX HE MEHEE ITOJIOBUHBI
CKBAKUH C YCTAHOBKAMH JIEKTPOLIEHTPOOEKHBIX
HACOCOB O60PYAOBAHBI TEPMOMAHOMETPHUUECKUMH
cucrtemamu (TMC). birarogapst OepaTUBHON OLIEHKE
JIABJIEHUS U TEMIIEPATYPHI B 30HE HACOCA CO3AAI0TCS
OIArONPUATHBIE YCIIOBUSA 11 PAOOTHI HE TOJIBKO
NIEKTPOJBUTATE S, HO M CAMOT'O HACOCA. [IpakTruecKkn
OJJTHOBPEMEHHOC TOSIBJICHUE B HEPTEAOOBIBAIONICH
MPOMBIIIJIEHHOCTH JJUATHOCTUYECKHUX KOMILIEKCOB
TMC 1 4aCTOTHBIX PETYIATOPOB TOKA TUTAHUA [TD]]
J14JI0 BO3MOXXHOCTD YYEHBIM M NTHXKEHEPAM CO3/1aTh
TEXHOJIOTHUH IO OLIEHKE XAPAKTEPHUCTHK (PIIOUIOB
BBIIIIE U HUJKE HACOCA [2, 3], COCTOAHNA KOJIOHHBI
JUQPTOBBIX TPYO IO HAJTUYUIO OTIIOXKEHNT [4] 1
ONTUMU3UPOBATE PAOOTY CUCTEMBI IIPOAYKTUBHBIN
IJIACT — CKBAYKMHA — [NTYOUHHBIN HACOC» [5].

B crarbe npuBOANTCA OMMCAHNE HOBBIX TEXHOJIOTUNA
B 3TOM 06;12CTH. C TOMOIIBIO JOTIOTHUTE/IBHOT'O
BHYTPUCKBAKMHHOI'O OOOPYJOBAHUA PEMIAIOTCA
Pa3HbIC 3242491 HEPTEAOOBIYN, HO TEXHOJIOI'NH
OOBEIUHSIET TO, YTO JOIIOJHUTEIBHOE INTYyOHMHHOE
060PYyIOBAHHE PAOOTAET B IUKJIMYECKOM PEXUME.

OPTAHM3ALA PASOENIBHOIO MOCTYIMJIEHNA
HEDTN 1 BOAbI HA TIPMEM
SJTEKTPOUEHTPOBEXHOTO HACOCA

Haunboee cToiKne BOTOHEPTAHDBIE SMYIbCUA
06pa3yIOTCs B KOJIOHHE HACOCHO-KOMIIPECCOPHBIX
Tpy6 (HKT) HE(TEOOBIBAIOINX CKBAKIH,
CHAGKEHHBIX YCTAHOBKAMH 3JIEKTPOLIEHTPOOEKHBIX
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In order to provide effective production
operation downhole pumping equipment of
oil production wells can be upgraded with
additional devices and monitoring transducers.
Monitoring devices and additional equipment
consume electric power and must be connected
to well control station at the surface. Nowadays
this type of connection may be established only
in wells equipped with downhole pump with
electric submersible motor (ESM) drive. Feedback
from pressure and temperature sensors to well
control unit via electric cable was first mentioned
in textbook by V. Shchurov [1]. At present time
at several oil fields more than half of wells
with electric submersible pump are equipped
with pressure and temperature measuring
telemetering systems (TMS). Real-time pressure
and temperature monitoring in the pump zone
provides optimum conditions for the electric
motor and the pump itself. TMS and feed current
frequency controllers for ESM were introduced
to the oil production industry almost at the same
time. This provided opportunity for scientists and
engineers to develop technology for evaluation of
fluid properties below and above the pump [2,3]
and tubing condition with respect to deposits of
asphalts, resins, and paraffins and optimization of
«reservoir-well-pump» system [5].

The paper describes new technologies on
this subject. Different tasks are solved by
means of additional downhole equipment, but
all technologies have one thing in common:
additional downhole equipment is operated in the
cyclic mode.

TECHNOLOGY OF SEPARATING OIL AND WATER
INFLOWS IN THE ESP SUCTION

The most stable oil-water emulsions are
developed in oil production tubing equipped
with ESP due to rapid mixing of oil and water
by impellers. When moving up the tubing this
emulsion exhibits flow resistance due to a high
viscosity. Friction pressure losses increase as well
as pump discharge pressure leading to a decrease
in pump capacity [6].

According to the paper [7], preventing



HacoCoB (YOLIH) n3-3a THTEHCUBHOI'O
HEPEMENTUBAHUSA HE(PTU U BOABI PAOOYUMU
KOJIECAMU ITTyOMHHOT'O HAacOoCa. [Ipy JBIKEHNUH
BBEPX N0 KOJOHHE HKT Takas ycTon4dnBas aMyIbCUs
OKAa3bIBAET 3HAYUTEIBHOE CONIPOTUBJIEHUE
JBUKEHUIO N3-34 CBOEU BBICOKOU BA3KOCTU. [loTepn
JIABJIEHHS HA TDEHUE PACTYT, PACTET U AABJICHUE

HAa BBIXOJIE INIYOMHHOI'O AJIEKTPOLIEHTPOOEKHOTIO
HACOCA, 9TO, B CBOIO OYEPE/Ib, CHIKAET
IPOUBBOUTEIBHOCTE Hacoca [6].

B pab6ore [7] cripaBe/InBO YKA3bIBAETCS HA TO, YTO
NPEJOTBPAIIEHHE OOPA30BAHMA BOTOHEPTAHBIX
3MYIBCUN B CKBAXKUHHBIX YCJIOBUAX OOECIIEUUBAET
MOJIOBUHY YCIIEXA B BOIIPOCAX OOPHOBI C SMYIbCATUEN
HedTU. [17151 UICKIIIOUEHU ST 0OPA30BAHUS B IIOJIOCTU
DL H CTOUKOH aMYIbCUU HEOOXOAMMO OPTraHU30BATh
pasesbHOE NOCTYIIEHNE HE(PTH U BOJBI HA IIPUEM
INIYOMHHOT'O HACOCA. I3BECTHO HECKOJIBKO PEIMIEHUH
JNAaHHOW TEXHHUYCCKOU 32/Ta4UH.

Oprasuzanys pas3aeapHOro oT6opa HepTU U
BO/IbI U3 CKBA’KMHHOT'O IIPOCTPAHCTBA OITUCAHA B
paoore [8]. Cnoco6 OCHOBAH HA HAJIMYHU B CKBAKHUHE
JBYX IN(PTOB — OTJICJIBHO JIJIs1 BOJBI U HEPTH.
ABTODBI KHUTH CIIPABEIJINBO YTBEPKJAIOT, YTO
MPY 9KCIUTYaTAIIUH CKBA>KUHBI YPOBEHD Pa3/ieia
MEK/1Y HEPTHIO U BOAOH YACTO HE BBIAEPKUBAETCH,
MO3TOMY M3 JIU(PTOBOI KOJIOHHBI JJ11 HE(PTH MOXKET
MOCTYIIATh BOJAA UM HA0OOPOT. JJaHHASA TEXHOJIOT U
MPAKTUYECKU HE MTOJIYYHUIIA PACIPOCTPAHEHUSA B
HeTEIOOBIBAIOMIECH IPOMBIIIJICHHOCTH.

ITo n306peTeHMIO [9] aBTOPAMU IIPEIJIOKEHO
OPraHMU30BATh ITIOOYEPETHOE NOCTYIIEHUE HEPTH
Y BOZBI HA BXO/I INTyOMHHOT'O CKBA)KMHHOTI'O HACOCA
C IIOMOIIBIO CIEIIUAIBHOI'O BXOAHOT'O YCTPOKCTBA.
JaHHOE yCTPOHCTBO OOECIIEYNBACT I'PABUTALIMOHHOE
pasiesIeHreE IIACTOBOU ITPOAYKIIMH HA BXO/IE
B INIYOMHHBIN HACOC ¥ HAIIJIO CAMOE IIMPOKOE
IIPUMEHEHNE HAa HEPTEAOOBIBAIOIINX CKBAXKUHAX
ITAO «TarHed 1> uM. B.JI. [llamuna [10]. TexHoMOrns
3(PEKTUBHA TOJIBKO IIPU IIPABUJIBHOM IIOAOGOPE
reOMETPHUYECKNX XAPAKTEPUCTUK YCTPOMUCTBA 1A
YCJIOBHI IKCIUTYyATAIINU KAKIONU CKBAXKUHBI, TAKHE
pacyeTsl HOCAT UHAVBUYAJIbHBINA XAPAKTED.

B crarbe [11] npuBEAEH IPUMED IKCILTYaTAUN
JBYXILJIACTOBOI'O OO'bEKTA PA3PAOOTKHU ITyTEM
HCIIOJIb30BAHUS INTyOMHHOTO OLIH 1 a1eKkTponakepa,
YCTAHOBJIEHHOT'O MEXY IBYMSI IVIACTAMH.
DIEKTPOITAKEPOM IEPEKPHIBAIOT OOCATHYIO KOJIOHHY
JIIS TOTO, YTOOBI U3MEPHUTD JIEOUT BEPXHETO IJ1ACTA,

4 IIPOU3BOUTENBHOCTD HIDKHET'O IUIACTA HAXO/IST
KaK Pa3HUILY MEXTY OOIIUM IE6UTOM JIBYX IIJIACTOB U
J€OUTOM BEPXHEIO IVIACTA.

IIpepnaraeTcs UCIOAB30BATH AIEKTPONAKED C MHOM
TEXHUYECKOM 11€JIBI0, 4 UMEHHO — JIJISI OPIaHU3AIIUU
MIEPHUOANYECKOTO CTATUYECKOTO TTOJIOKEHH S
CKBKUHHOI IMPOAYKIIMU B CTBOJIE CKBAXKUHBI
TIOJ] AJIEKTPOITAKEPOM C 11€JIbIO I'PABUTAITOHHOTO
paszjeneHus Ha HebTh U HIDKEJICKAIITYIO BOALY.

Hrpxe HacoCa PacroaraioT JIEKTPOIAKED,
JIEVICTBYIOUIUI B ITUKJINYECKOM PEKHME: B €TO
3aKPBITOM ITOJIOKEHUN O6CAJHAS KOJIOHHA IIEPEKPHITA
IIaKEPOM, U Ha IIPUEM HACOCA ITOCTYIAET HEPTH

development of downhole oil-water emulsions is
the key to oil emulsification control. In order to
eliminate development of stable emulsion inside
ESP it is necessary to separate oil and water inflows
in the ESP suction. There are several methods to
solve this task.

Technology of separating oil and water in the
wellbore is described in paper [8]. The method
is based on two-tubing lift system - for oil and
gas. The authors state that during operation
oil-water interface level is not maintained that's
why oil tubing can produce water and vice versa.
This technology wasn't widely-spread in the oil
production industry.

According to the invention [9] it is suggested that
oil and water should flow to the pump suction
in turns by means of special suction device.

This device provides gravitational separation of
reservoir fluid at the pump suction. It is widely
used in oil production wells at Tatneft fields

[10]. The technology is effective only when

all geometric characteristics of the device are
accurately selected for the conditions of each well.
Design of each device is specific and unique.

The paper [11] describes the example of
production from two-reservoir formation with
ESP and electric packer mounted between
two reservoirs. Electric packer seals casing in
order to measure the upper reservoir rate while
productivity of the lower reservoir is estimated as a
difference between the overall rate and the rate of
the upper reservoir.

It is suggested that packer should be used for
other purpose - providing periodic static position
of well fluid in the wellbore below the electric
packer for gravitational separation of oil and
bottom water.

Electric packer mounted below the pump is
operated in the cyclic mode: when packer is
activated casing is sealed and oil flows to the
pump suction through the hole in pump liner-
housing. At this time, oil is accumulated below
the packer while water is being separated due
to gravity. When electric packer is released, the
main volume of accumulated oil flows into well
annulus. Some volume of this oil will flow to
the pump suction. After a while pump suction
pressure and downhole pressure will increase
leading to stabilization of reservoir fluid inflow
that will represent well productivity. During this
period, settled reservoir water will flow after oil
to the pump suction. It is possible that some water
will leak to the annulus at the initial period after
packer release.

Following the settled water, reservoir fluid flows
up the casing. This fluid contains oil and water
globules that are unwanted due to consequent
development of stable emulsion as a result of rapid
mixing at ESP impellers.

In order to analyze flowing fluid a watercut
meter is mounted below electric packer. The meter
constantly transmits data on water and oil content
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U3 MEXTPYOHOT'O IPOCTPAHCTBA CKBA’KHUHBI YEPE3

OTBEPCTHUE B KOXKYXE-XBOCTOBUKE HACOCA. B 31O

BpEMS IIOJL TAKEPOM COOUPAETCS HE(PTD, 4 HUXKE

HePTH CUIAEMEHTHUPYET BOJA U3-34 TPABUTAIIIOHHOTO

paszeseHus IACTOBOM NPOAYKIUN. ITpH OTKPBITHHU

IEKTPONAKEPA OCHOBHAS YACTh NOATIAKEPHON HE(PTHU

MEPETEKAET B MEKTPYOHOE MPOCTPAHCTBO CKBAKHUHBI,

MIPUYEM ONPEAEIEHHAS €€ YACTh OyJIET IOCTYIATh HA

IIPUEM HACOCA. Uepe3 HEKOTOPOE BpeMs IABJICHUE Ha

MIpHUEME HACOCA U HA 3260€ CKBA’KMHBI IIOBBICUTCH,

MNPUTOK IVIACTOBOY NPOAYKIIUH B CKBAXKUHY

CTAOUIU3UPYETCA U OyJIET COOTBETCTBOBATD

MPOU3BOJUTENBHOCTH CKBA’KHHBL B 3TOT nepuoz,

PabOTBI CUCTEMBI <ILTACT — CKBAXKUHA — HACOC» HA

MIPHUEM HACOCA OYIET NOCTYIATh TOAHUMAIOMIAAC

BCJIE 32 HE(PTHIO OTCTOABIIAACS IJIACTOBAasA BoAa. He

HUCKJIIOYEHO, UTO YACTb BOJbI U3HAYAJIBHO IIEPETEYET

B MEXXTPYOHOE MPOCTPAHCTBO B HAYAJIBHBII IEPHO],

OTKPBITHSA NEKTPOIAKEPA.

Beiten 3a oTCTOSABIIENCST BOOM ITO OOCATHOM
KOJIOHHE IIOTHUMETCA IUIACTOBASA IPOAYKITUS,
COCTOSIAA U3 ITIOOYNI HE(PTH U BOABL, IIOCTYIIJIEHHE
KOTOPBIX HEXKENTATEIBHO U3-32 OOPA30BAHUA
YCTOMYMBOM 3MYJIbCUU B PE3Y/IBTATE UHTEHCUBHOI'O
epEeEMENBAHM HA CTyNeHAX OLIH.

JJ1 AMAarHOCTUKM XapaKTePa MOJHUMAIOMIEHCA 10O
06CaHON KOJIOHHE XKUJIKOCTH HHKE JIEKTPOIAKEPA
YCTAHABJIUBAIOT BJIATOMEP, KOTOPBIA IOCTOAHHO
HEPENAET HA KOHTPOJUIEP CTAHLIVHU YIIPABJIEHHA
IJIYOMHHOT'O OO0PYIOBAHM S CKBAKUHBI JJAHHBIC 1O
COAEPKAHUIO HEPTU M BOJBI B ITIOTOKE JKUJIKOCTH.
ITpy NOABJIEHUU MO, JTEKTPOITAKEPOM KHUJKOCTHU
3MYIBCUOHHOI'O COCTABA ITO CUI'HAJIY KOHTPOJLIEPA
IEKTPOIAKED 3AKPBIBAETCA U HAYMHAETCS HOBBIH
LVKJI, COCTOAIINI U3 OHOBPEMEHHOI'O IIPOTEKAHMA
JIBYX IIPOLIECCOB: OTOOPA HACOCOM MAJIOOOBOTHEHHOM
He(THU U3 MEKTPYOHOI'O IIPOCTPAHCTBA U
I'PABUTALIMOHHOTO PA3/J1€/IEHNA SMYJIbCHOHHON
IVIACTOBOY IIPOAYKIIUH, HAXO/SIIEHCS B O6CATHON
KOJIOHHE HIKE JIEKTPOITAKEPA.

Cx€eMa OCHOBHOI'O U IONIOJIHUTEJIBHOT'O INTYyOMHHOT'O
060PYIOBAHNUS, C IOMOIIIBIO KOTOPBIX PEATU3YETCS
U300pPETEHUE, IPUBE/ICHA HA pUC. 1.

KOXXyX-XBOCTOBUK 7 3JIEKTPOLEHTPOOEKHOTO
HACOCA UMEET LIUPKYIALMOHHOE OTBEPCTHE 8 U
SIBJIIETCS COEAMHUTEIBHBIM 3BEHOM MEK/TY KOJIOHHOI
HKT u a51eKTpOIIakepom 4 111 TOTro, YTO6bI HE 6bLIIO
JOIOJIHATEIBHONU HATrPy3KH HA DLTH 1 norpyxHoMU
IEKTPOJABUTATEIb IIPU ITOCAAKE BCEH KOIOHHBI HKT +
HACOC HA JIEKTPOITAKED.

I1y6rHHOE OOOPYIOBAHUE CKBAXKUHBI
IKCILIyATUPYETCA B CJIEAYIOIIEM IIOPSI/IKE.

1. OuenuBaeTcsa MHTEHCUBHOCTD IIPUTOKA
IJIACTOBOY MPOAYKITUH B CTBOJI CKBA>KMHBI BO
BPEMEHH METO/IOM KPUBOM BOCCTAHOBJICHUS
nasnenus (KB), 1711 TOrO YTO6B! OLICHUTD
KO3(PULIMEHT ITPOJYKTUBHOCTH IUIACTA U
8EDXHULL 00NYCMUMBLIL YPOBeHb dctorxocmiu B MIT
— TOT YPOBEHB JKU/IKOCTU B MIT, IpH JOCTHUKEHNU
KOTOPOT'O IPUTOK IIJIACTOBOM XKU/IKOCTH B
CKBA)KHHY PE3KO CHHUKAECTCSL.

I'lo JAaHHBIM UCCIIEAOBAHUS IIJIACTOBOM HE(PTH
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in producing fluid to well control unit. When

the meter indicates emulsion fluid below electric
packer, control unit activates the packer thus
starting a new cycle that consists of two processes:
pumping up oil with low watercut value from the
annulus and gravitational separation of emulsion
reservoir fluid in casing below the packer.

Figure 1 shows a schematic diagram of the main
and additional downhole equipment applied in
this invention.

Liner-housing 7 of ESP with a circulating port
8 is the intermediate link between tubing and
electric packer 4 in order to eliminate additional
load on ESP and ESM while the whole tubing and
pump slack off on electric packer.

Downhole equipment is operated as follows.

1 — o6cagnas KOJJOHHA/casing;

2 — KOJIOHHA HACOCHO-
KOMITPECCOPHBIX TPYO/tubing;

3 — 3IEKTPOIEHTPOOEKHBIIT
Hacoc/electric submersible pump;

\0 ;@

4 — anexkrponakep/electric packer;
5 — BJIaroMep/watercut meter;

W\

6 — KaBeJIb ANEKTPOMUTAHUS

1 O6PATHOT CBA3U MAKEPA U
siaromepa/feeding electric cable
connecting packer and watercut
meter;

7 — KOXKyX-XBOCTOBUK DITH/ESP
liner-housing;

2 8 — IMPKY/ISAIMOHHOE OTBEPCTHE/

i A
T\

circulating port;

9 — KabeJIb NEKTPONUTAHNA U
OOpPaTHOM CBA3U INTyOUHHOI'O
Hacoca/feeding electric cable
connecting the pump;

10 — akycTrueckuit yposHeMmep/acoustic fluid level meter;
11 — fuHAMHUYECKUH yPOBEHD KUAKOCTH/dynamic fluid level;

12 — crannus ynpasjiaeHus r1yOMHHBIM O60PY/IOBAHUEM
ckBaxuHbI/downhole equipment control unit.

Pucynox 1 — Cxema 21yOuHnHoO1l
anexmpoueHmpooeNCHOl HACOCHOTL
YCMAano6KuU C nexmponarxepom
Figure 1 — A schematic diagram of
downbole ESP unit with electric packer

1. Reservoir fluid inflow rate is evaluated by
pressure build-up method for estimation of
reservoir productivity factor and top limit
fluid level in annulus - after reaching this level
reservoir fluid rate decreases rapidly.

Reservoir oil analysis provides data on the
minimum allowed pressure at the pump suction.

This value and the average gas phase pressure in

annulus provides data on the minimum allowed

fluid level in annulus - ESP operation is not
allowed when fluid level in annulus is lower than
this value because of possible pump failure due to

a significant volume of free gas passing through

the impellers.

2. After the well cleanout and stimulation
operations are performed, pump with liner-
housing 7 and electric packer 4 in the open
position is run in hole at determined depth.
During the time after well stimulation oil and



TAKIKE OIIPEAEIAIOT MUHUMAIBLHO JOIIYyCTUMOE
JIaBJIEHHE HA IPHUEME ITTYOMHHOIO HAcOCd. C y4eTOM
3TOM BEJTUYUHBI U CPETHETO JABIEHUS I'A30BOU

(a3bl B MEXKTPYOHOM ITPOCTPAHCTBE OIPEJETSIOT

HVKHUA JOITYCTUMBIHA Y POBEHb JKUJKOCTH B MIT —

3TO TOT YPOBEHb JKUAKOCTH B MIT, HM>Ke KOTOPOTro

HEAOMYCTHUMA SKCIUTYaTALH SJIEKTPOLIEHTPOOEKHOTO

HACOCA BBU/Yy OITACHOCTH CPBIBA IOAAYH JKUIKOCTH

M3-32 IOCTYIIJIEHN HA pabodee KOJIECO HACOCA

3HAYUTEIBHOI'O OOBEMA I'a34 B CBOOOJHOM COCTOSHUH.

2. BHIpOMBITYIO U OCBOCHHYIO CKBA’KHMHY HA
33JJaHHYIO ITTYOMHY CITYCKAIOT Ha KOJIOHHE
HKT HACOC € KOXKYXOM-XBOCTOBUKOM 7 U
IEKTPOIAKEPOM 4 B OTKPBITOM COCTOSIHUH.
3a BpeMs, IPOIIEALIEE IOCIE OCBOECHUA
CKBAKMHBI, B 06CA/THOU KOJIOHHE 1 MPOU30UAET
I'PABUTALIMOHHOE PA3AEJICHUE CKBAKMHHOM
OPOAYKIIUM Ha HE(PTH U BOAY. B MEXKXTPYOHOM
IPOCTPAHCTBE MEXK/Ty OOCAHOM KOJIOHHOU 11 HKT
HAXOAUTCS HEPTD U IOTYCTUMO HAXOXKAECHUE BOABI
HIDKE HEPTU.

3. 1 THTEHCU(PUKAITUY IPUTOKA IIJIACTOBOM
JKUJKOCTU KOHTpOoJuiep CVY 3aKPBIBAET
nekrponakep. C 3Toro MOMEHTA HACOC
OTKAYMBAET YEPE3 OTBEPCTHUA 8 B KOXKYXE 7 HEPTD
WU IOCJIEAOBATENBHO BOAY M HE(PTh. [Iponecc
OT60pA JUINTCA IO TEX MOP, ITOKA TUHAMUYECKUT
YPOBEHD JKUAKOCTHU 11 HE OITyCTUTCA 1O
AOMYCTUMOM BETMYIMHBI H (3T2 BE/IMIIHA
3aBHCUT OT MUHUMAJIBHO JOIIYCTUMOI'O IABJICHUA
Ha IIPUEME HACOCA 3). 32 AUHAMUYECKHUM YPOBHEM
JKMJKOCTU (He(PTH) B MIT HAGIIOAAET HOCTOSTHHO
JercTByiomuii yposaemep 10.

4. 3aBpems oT6opa HeMTU 13 MIT 3MYyIBCUOHHAS
MPOAYKLIMA IIOJ, IIAKEPOM YCIIEBAET PA3LEIUTDCS
Ha HE(PTD U BOAY (T10 MHOTUM MECTOPOXKIECHUAM
Ha Pa3feIEHUE HECTOMKOM AMYIbCUU TPEOYETCS
oT1 30 MUHYT 0 2—3 4aCcOoB BpeMeHN). [ToaTomy
IIOCJIE OYEPEIHOIO OTKPBITUA IEKTPOIIAKEPA
Ha IIPUEM HACOCA BHOBB OY/IET IIOCTYIIATh HE
3MYIBCUOHHBII COCTAB, 4 NOCIEA0BATENBHO HEPTh
Y HYJKEJIEKAINAS BOAA.

B nepuon oTcTanBaHusa N1aCTOBOU NPOAYKITNH
MOZ 3aKPBITHIM JIEKTPOIIAKEPOM JABJIECHHE
JKHUJIKOCTU 3HAYMTEIBHO IIOBBICUTCA MU3-3a
BOCCTAHOBJIEHUS 3160MHOTO JABJIEHUS BBUY
SIBJIEHUSI IIbE30IIPOBOLHOCTHU B IIPOAYKTHBHOM
HEPTAHOM ILIACTE. Birarogaps 3ToMy IpyU OTKPBITUH
JIEKTPOIAKEPA HAYHETCS MOCTYIIEHUE HE(PTHU
HE TOJIBKO Ha ITpreM S H, HO 1 €ro HAKOIIEHHE B
MEKTPYOHOM IIPOCTPAHCTBE CKBAKIHBL.

PaccMoTpuM NEpuoOAMYHOCTD B3aMMOAECHCTBUA
INIYOMHHOT'O OOOPYIOBAHUA IO PEIIOKEHHOMY
CIOCOOY HAa IPUMEPE TMITOTETUYECKON CKBA’KUHBL
XapaKTEPUCTUKU CKBAKUHBI 1 HE(PTAHOT'O IIACTA
TP YCIIOBHOM INOCTOAHCTBE 1aBJIeHUA ra3a B MII Ha
yposHe 10 atm (1,0 MITa) npuBeseHsbl B Ta0I1. 1.

1) O6peM HeTH (MU CJI0EB HEPTU BOABI) B MIT:

o 2
Hp—H, ) = 3,14 CLBEZ 008 000300 = 54520,

H

M

=D

2) O6bEM JKHU/IKOCTH B OOCATHOMN KOJIOHHE HUKE

water in the well fluid in casing are separated
by gravity. Oil is located in annulus between
casing and tubing, water presence below oil is
permissible.

3. Well control unit closes packer in order to
stimulate reservoir fluid inflow. From this
moment on, ESP pumps oil or oil and water
successively out through the port 8 in pump
housing 7. Pump is in operation until dynamic
fluid level 11 falls to a permissible value H__ |
(this value depends on minimum allowable
pressure at the pump suction 3). Fluid level meter
10 constantly measures dynamic oil level in
annulus.

4. During the pumping period emulsion fluid
below packer is separated into oil and water (at
many fields separation of unstable emulsion
takes from 30 minutes to 2-3 hours). That is why
after another cycle of packer opening oil and
bottom water will flow sequentially at the pump
suction again instead of emulsion.

During gravity settling of reservoir fluid below
the closed packer fluid pressure will increase
significantly due to downhole pressure build-up
because of pressure conductivity effect. As a result,
when packer is opened again oil will flow at the
pump suction and accumulate in annulus.

Let's consider periodic behavior of downhole
equipment as per suggested method using the
example of hypothetical well. Well and reservoir
characteristics at a nominally consistent gas
pressure at the level of 10 atm (1.0 MPa) are
presented in table 1.

1) Oil volume (or volume of oil and water layers)
in annulus:

(0,130°= 0,073

.
H =z L[L?@M (H,,,~H,) = 314 LB 007 900 - 300) = 5,45

2) Fluid level in casing from packer to reservoir:

0.130

= n49'~ (H = H,,,,) = 3,14 =55 (1500~ 1000) = 6,63 .

casing res pump

3) ESP capacity Q,, in accordance with reservoir
characteristic is equal to inflow rate Q,.: Q, =Q
=24 m’/hr.

4) Hour ESP capacity: Q" = 24/24 =1 m*/hr.

5) Duration of oil (oil and water) pumping out of
annulus until the opening of electric packer:

res

V. 545
e ek

6) Speed of water globules sedimentation in
dispersion medium (oil) is determined using Stocks
formula:

— 3
9, = Lol g = (1 - (L0 =850) kgl g g1 /2 = 0,016 m/s.
8- u, 18 - 10 mPa - s

In emulsion fluid head below packer with height
500 m (1500-1000) dispersion medium is oil with
height 250 m, reservoir oil watercut is 50%.

Duration of reservoir fluid separation below
electric packer into oil and water is determined as a
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ImaKepa go 1miaacTa:

Voger = ﬂfl T o™ ) = 314 % (1500~ 1000) = 6,63 ar’

3) llpoussoaureabHOCTb DLIHQ, \ B COOTBETCTBUU
C XaPaKTEPUCTUKON IIACTA 6EPEM PABHOI IPUTOKY

. = = 3

Qiaer TO €CTE: Qg =Q =24 M*/4ac.

4) HacoBast IpOU3BOAUTEIBHOCTD DITH: Q¢ =
=24/24=1 m?/4ac.

5) Bpemst or60pa HEPTU (HEPTU U BOjIBL) U3 MIT 10
MOMEHTA OTKPBITHS 3JIEKTPOIIAKEPA:

6) CKOPOCTH OCEIAHUSI ITIOGYJI BOJIBI B
JUCIIEPCUOHHOMN CpeJie (HE(PTH) ONPEEIeTCs 1O
dpopmyne Crokca:

PP e (1150 = 850) kelv I
3 =d 80 g=(1mm) 18- 10ila ¢ 9,81 m/c® = 0,016 m/c.

B 3MyJIbCHOHHOM CTOJIOE NOATIAKEPHOM XKUJIKOCTH
BpicoTOM 500 M (1500—-1000) AICIEPCUOHHON CPEIOH
OyZAET CIIY>KUTb HEPTH BEICOTOM 250 M IIPU U3BECTHOM
O6BOHEHHOCTHU IIACTOBOY HEPTH B 50%.

Bpems paccnoenus m1acTOBOM NPOAYKLIMU IO/,
IEKTPOMAKEPOM HA HEPTD U BOAY ONPEAECIAETCA KAK
BpEMs1, HEOOXOIMMOE /151 IPOXOXKACHM S ITTIOOYIAMU
BOZBI pACCTOSAHUA B 250 M (30HA JUCIIEPCUOHHOM
cpenpl — He(PTH):

_250m _ 250m
paccenn ~ 0,016

7) Ilo IpoOBEAEHHBIM pacyeTaM BUIHO, UTO BpEMs
PacciIoeH s TOAIIAKEPHOM )KUIKOCTU MEHBIIIE, YEM
BpeMs 0TO60pa He(PTU (HEPTU U BOJBI) HACOCOM U3
MEXTPYOHOI'O IPOCTPAHCTBA:
cccnoenn. ™ Lomtiopa (4,344 <545u).

TaKo€ MOJIOYKEHUE BBITOIHO 1151 PAOOTHI
AIEKTPOLIEHTPOOEKHOIO HACOCA B OITUMAJIBHOM
peXUMe, TOKA OYIET UJTU OTOOP JKUJKOCTU U3
MEXTPYOHOT'O IPOCTPAHCTBA, SMYIIbCHUS O],
IEKTPOIAKEPOM ITOJHOCTBIO PACCIOUTCS HA
HE(TB U BOAY, Y MOCJIE OTKPBITUS SJIEKTPOMAKEPA
Ha ripreM D1H BHOBB Oy/IET HOCTYIATh TOJIBKO
ONHO(DA3HAA XKUJIKOCTb — HEPTB, A CJIEJOM U
BOJA. PacueTamu 11oKaszaHa npueMieMoCTb
NPEJJIOKEHHON TEXHOIOTUH JJI1 SKCIUIYATALIUN
AEKTPOLIEHTPOOEKHOT'O HACOCA B YCJIOBUH
06pPa30BAHUS YCTOMYHUBOM BBICOKOBSI3KOM IMYIBCUU
OCE PAOOYUX KOJIEC HACOCA.

C IOMOUIBIO AJIEKTPOAKEPA U OTBEPCTHUA
B KOXKYX€-XBOCTOBHKE DLIH OpranmnsoBaHo
OIHOBPEMEHHOE IIPOTEKAHHNE JIBYX IIPOLIECCOB:
0TO6OPA HEAMYJILCHOHHOM XKUJIKOCTH U3 MEXKTPYOHOTO
MIPOCTPAHCTBA U PA3JAEJICHUS ITOAIIAKEPHOM JKUJKOCTH
Ha HEPTD U BOAY. [ TONOKUTENBHBIIN PE3YIBTAT
JOCTUIAETCA IIPU UCIIOJIb30BAHUU CTAHAAPTHOI'O
MOJ3EMHOIO O60OPYAOBAHUSA B BUJIE SJIEKTPOIAKEPA U
IIYOMHHOT'O HACOCA. BBIOOD peskMMa SKCILTYaTAN
IEKTPOINAKEPA OCYILIECTBIIACTCSA 110 JAHHBIM
CTAH/IAPTHOr'O HA60PA UCCIENOBAHUN CUCTEMBI
«IJIACT — INIYOMHHBIA HACOC» U KOPPEKTUPYETCA BO

76 Ne 2 (060) Uions,/June 2017

time period required for water globules to pass
250 m distance (zone of dispersion phase — oil).

50m_ 250 m

Lseparation = 5 0,016 m/s

w

= 156255 =4,34 hr.

Taoauua 1 — Ycroeusn skcnayamaruu
cucmemst «<nAACM — CKEANCUHA»

Table 1- «Reservoir — well» system
operation conditions

BennuunHa
napamerpa
IMapameTp / Parameter Value

of the
parameter

M

[ry6una Kposau HeTaHOoro macta H o, 1500

Oil reservoir top depth, H , m

Ocpeanennas ryouHa OITH 1 anekTponakepa
H,coeo M 1000
The average ESP and electric packer depth H m

Dump’

BepxHuit JONyCTUMBINA YPOBEHD JKUJKOCTU B MIT
H M (110 JaHHbIM KB/T)

BEpx’

L . 300
Top limit fluid level in annulus, H,

build-up data)

1op» 11 (@8 PCI pressure

HukHUMA JOTYCTUMBIN yPOBEHD XKMAKOCTU B
MITH, M (YCI0BUS paGOTHI HACOCA)

The minimum allowable fluid level in annulus, H_, ' m
(pump operation conditions)

900

BryTpeHHuA fuaMeTp 06CaJHOU KOJIOHHBI, MM 130
Inner diameter of casing, mm

Bremnuii suamerp KonoHHbl HKT, MM

5
Outer diameter of tubing, mm o

CpeHIH TPUTOK )KU/IKOCTH U3 IIJIACTA Q, - TIPU
KOJIEGAHUH JUHAMUYECKOTO YPOBHSA JKUIAKOCTH OT
H,, toH ., W/cyT 24
The average reservoir fluid rate Q.  during dynamic
level fluctuation from H, ,to H_. m?/day

10D’ min’

XapaKTepUCTUKA IVIACTOBOU IIPOAYKIIMU B
CKBA’KUHHBIX YCJIOBUAX:

— OGBOAHEHHOCTD HE(PTH, %
— BA3KOCTDb HE(PTH B OMYJILCUH UH, MITa-C

Characteristics of reservoir fluid in well conditions. 50
- oil watercut, % 10
- oil viscosity in emulsion un, mPaes

— IJIOTHOCTDb HE(PTHU p_, KI/M? 850
- oil density p , kg/m?*

— IJIOTHOCTD BOJIBI p, KI/M? 1150
- water density p_, kg/m?

— IUAMETP 106y BOABI B OGPATHOI SMYIbCUN

(Bona BHEDTH) d, MM 10

- water globules diameter in inverted emulsion
(water in oil) d, mm

7) According to conducted estimation, duration
of fluid separation below packer is less than
duration of pumping oil (0il and water) out of
annulus.
oraration < Ly (434 < 5,45 1),

This fact is efficient for optimum ESP operation
mode - while oil is pumped from annulus
emulsion below packer will be completely
separated into oil and water. After packer is
opened there will be only one-phase fluid at the
pump suction — oil and then water.

Estimation showed that the proposed
technology is applicable for ESP operation under
conditions of stable high-viscosity emulsion after
pump impellers.

Electric packer and a port in ESP liner-housing
provide simultaneous development of two




BPCMCHU ITO IIOKA3AHUAM YPOBHCMCPA U BJIATOMCPA.

SKCNNYATALWA ABYXMTACTOBOW HEDTAHOM
SANEXW B UMKITNHECKOM PEXXVME

B nipakTHKe pa3zpaboTKH HEPTAHBIX
MECTOPOXKAEHUN YACTO BEPXHUN IIJIACT
JIByXIIACTOBOI'O OO'bEKTA PA3PAOOTKHU YCTYIAET
0 IPOAYKTUBHOCTH HUKHEMY ILJIACTY. BepxXHMiA
MaJIONPOAYKTUBHBIIN IVIACT MOXET OBITh BBEJICH
B 9KCIUTYaTALIUIO BMECTE C OCHOBHBIM OO'BEKTOM
Pa3paboTKU JTUOO MO3KE — I TOAACPKAHUS
TEKYIINX OO'bEMOB I06bIYM He(TU. Ha Taknx
O6BEKTAX HE(PTENOOBIUHU ABIACTCA AKTYATBHOMN
OpraHu3a1us y4eTa JOObIYM HE(DTU U BOABI OTACIBHO
0 KAXKJAOMY ILITACTY. K TOMY ke HEOOXOAUMO CO3/1aTh
OIaronpUATHBIE YCJIOBUSA JJIs1 OTOOPA IIJTACTOBOM
JKMJJKOCTU M3 MAJIONIPOAYKTUBHOIO IJIACTA ITyTEM
CO3/1aHM A TTOBBIIIEHHOI JEMTPECCUH HA TIJIACT.
CeronHs Takue MaJIONPOAYKTUBHBIE IIIACTHI
3KCIUIYATUPYIOT B IEPHOANYUECKOM PEKHUME ITyTEM
MYCKa, paOOTHI HA ONPEAECTIEHHOE BPEMS U OCTAHOBKH
AIEKTPOLIEHTPOOEKHON YCTAHOBKIL.

H3BECTEH CIOCOO AKCIUIYATALINU IBYXIIACTOBOM
HEPTAHON 3AJIEXKH U IIOIIJIACTOBOI'O yYETA JOOBIYH
JKMJJKOCTH, TTIO KOTOPOMY IIJIACTBI PA306IIAI0TCS
MaKEPOM, 2 OTOOP KUJIKOCTH U3 HUYKHETO
IUIACTA BEJIETCS YE€PE3 INIYOMHHBIN I€6UTOMED
[12]. [TpoayKLMA BEPXHET'O U HUYKHETO I1JIACTA
JIM(PTUPYETCA IO KOJIOHHE TPYO C IOMOIIBIO
OJHOT'O INTyOGUHHOT'O 3NIEKTPOLIEHTPOOEKHOTIO
HA4COC4, 4 paz/ie/IeHUE OOIIEro Je6uTa IO I1aCTaM
OCYIIECTBIAECTCA IO JAHHBIM ITTyOMHHOTI'O
JeOUTOMEPA M HITATHOI'O PACXOIOMEDPA,
PaCIIONOKEHHOT'O HA ITIOBEPXHOCTH 3€MIIH. OIIBIT
KCIUIYATAUM TAKUX TEXHOJIOT U ITOKA34JL, UTO
HaunoboJ1e€ C1Aa0bIM MECTOM INTYOMHHOM KOMIIOHOBKH
SIBJISIETCSI [ITYOUHHBII PACXOA0MeEP TyPOUHHOTO
UCIIOJTHEHUSA BBUJTY 3ACOPEHUSA €I'0 PAOOUNX
OPraHOB MEXAHUYECKUMHU IIPUMECAMU U TAKEITBIMUA
KOMIIOHEHTAMH JJOOBIBAEMOH HEPTH.

IIpepnaraerca BEpXHUI, MATONIPOAYKTUBHBIH,
IUIACT PAa30OMIUTH OT HUKHETO ITAKEPOM YEPES KOKYX-
XBOCTOBHK JIEKTPOLIEHTPOOEKHON YCTAHOBKU.
[TpOAYKIMA HUKHETO, BBICOKOIIPOLYKTHBHOI'O, IIACTA
OyZIET ITOCTYNATh HA IIPUEM HACOCA B IOCTOAHHOM
pEXHMME BPEMEHH, 4 BOT )KHJIKOCTb BEPXHETO IIACTA
OyZIeT OTKAYHUBATBCA HACOCOM B IIEPHUOANIECKOM
peXHUME.

Cxema NIy6bUHHOT'O HACOCHOT'O OO0PYIOBAHUA
NIPHBEIECHA HA PUC. 2.

TTpOoAYKITHS BEPXHETO I1JIACTA 6y/IeT HOCTYIIATh HA
TIPHEM HACOCA YEPE3 ANEKTPOMATHUTHBIH KJIATIAH 8,
HAXOJAIIUICA B KOXKYXE-XBOCTOBHKE 11.

7151 TOro 4To66! 06€ECEYNTL OTOOP BO3POCIIETO
IIPHUTOKA JKUJKOCTHU, HA IIEPHUO/] OTKAYKH IIPOYKIIH
BEPXHETO IJIACTA IIPOU3BOAUTEIBHOCTD ITTyOMHHOT'O
AIEKTPOIEHTPOOEKHOTO HACOCA TTOBBIIAIOT C
MTOMOIIIBIO YACTOTHOTO PETY/ISITOPA TOKA ITUTAHUSA
MOT'PY>KHOTO JIEKTPOABUTATEIS TITYONMHHOI
YCTAHOBKH.

Ileprosibl OTKAYKH M HAKOIUICHUS TPOAYKIINN
BEPXHETO IJIACTA ONPE/IEIISIOTCS C [IOMOIIIBIO

processes: pumping non-emulsion fluid from
annulus and separation of fluid below packer into
oil and water. Successful result is achieved when
standard downhole equipment is used such as
electric packer and downhole pump. Selection

of electric packer operation mode is carried

out according to standard well testing system
«reservoir - downhole pump». Operation mode
can be adjusted in accordance with fluid level and
watercut meters data.

PRODUCTION FROM TWO-RESERVOIR OIL
DEPOSIT IN A CYCLIC MODE

The experience of oil fields operation shows
that in two-reservoir deposits often the upper
reservoir is less productive than the lower one.
The upper low-productive reservoir can be put
into production at the same time with the main
reservoir or later - in order to maintain current oil
rate. These deposits require monitoring of oil and
water production for each reservoir separately.
Also it is necessary to provide optimum conditions
for pumping reservoir fluid from low-productive
reservoir by exerting high pressure drawdown.
Today, these low-productive reservoirs are
operated in a periodic mode: putting into
production for a certain time period and shutting
off ESP.

Currently in use is a method of two-reservoir
oil deposit operation and monitoring of fluid
rate in each reservoir. According to this method,
reservoirs are separated by a packer, fluid from the
lower reservoir is pumped through a downhole
rate meter [12]. Fluid from the upper and the lower
reservoirs is lifted through tubing by means of

1 — o6caiHas KOJIOHHA/casing;
2 — kononHa HKT/tubing;

3 — IIyOHUHHBIN 2JIEKTPOLIEHTPO-
6exHbII HacoC/ESP;

4 — Orpy>KHO¥
3JIEKTPOJBUTATENB/Clectric
submersible motor (ESM);

5 — BEPXHUU IJIACT C MAJIOU
IIPOJYKTUBHOCTBIO/the upper
low-productive;

6 — HIJKHHH BBICOKOITPO-

. IyKTHBHBII 11acT/the lower
high-productive reservoir;

7 — naxkep/packer;

8 — AJIEKTPOMATHUTHBINA
NnepenycKHOM K1anaH/ electromagnetic release valve;

9 — kabesb ynpasjeHus paboTON NEPEyCKHOro Kj1anaHa,/
control cable for release valve;

10 — anextrpokabenp nuTanus IO/ 1 JONOTHUTETBHOTO
o6opynosanwusi/feed current cable for ESM and additional
equipment;

11 — xoxyx-xBOCTOBUK ITO]] 1 Hacoca/liner-housing of ESM and ESP;

12 — cTaHIus yIIpaBaeHus IITyOMHHOTO HACOCHOTO
060PYAOBAHMSA C YACTOTHBIM IIPEO6PA30BATEIEM TOKA TUTAHUS
TI511/downhole equipment control unit with ESM frequency
converter;

13 — akycTrueckuit yposHeMmep/acoustic fluid level meter.

Pucynok 2 - Cxema 21y0unHoOL
anexmpouenmpPpooeiIcHoll HACOCHOE
ycmanoeKu

Figure 2 — A schematic diagram of
downbole ESP unit
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MPEBAPUTEIBHO NPOBEJEHHBIX U3MEPEHNH
MHTEHCUBHOCTH PUTOKA JKUJAKOCTH U3 BEPXHETO
IUIACTA U B JAJIbHEUIIIEM KOPPEKTHUPYIOTCS C
MOMOIIIBIO TOCTOSTHHO JIEUCTBYIONMIETO AKYCTUYECKOTO
YPOBHEMEPA, HAXOJSAIIETOCS HA YCThE CKBAKHUHBL.
[Toce npenBapUTENIbHBIX UCCIIEJOBAHUI IO OLIEHKE
BEJTMYMHBI IPUTOKA BEPXHETO IJIACTA yCTAHABIUBAIOT
ONTHUMAJIBHBIE BETMYUHBI BEPXHETO ITUHAMUYECKOT'O
YPOBH: HMHBCpX W HH2KHCTI'O JIUMHAMUYCCKOI'O YPOBHS
KUAKOCTH H | "** B MEXKTPYGHOM ITPOCTPAHCTBE
CKBAKUHBL B peX1Me HAKOIVIEHUS YPOBEHD XKUJIKOCTH
BMIlnoguumaercsor H | " (ycrosHo 900 M) 1o

H > (yciosHO 300 M). 32 BpeMst HAKOIUICHHs B MIT
cobupaeTcs O6bEM KUJKOCTH, PABHBINI

s
Ve (D) (H, 0 H,),

IIpy 1OCTHXKEHUU JKUIKOCTH B MIT BEpXHETO YpOBHA
HMH“CPX KOHTPOJIIICp CTAHLIMH YIIPABJICHUS OTKPBIBACT
IEPEIYCKHON KJIAIIaH ¥ OJHOBPEMEHHO IIOBBIIIACT
HAa HEOOXOQUMYIO BEJIMUYUHY YACTOTY TOKA TUTAHUSA
[ID/1, TOBBIIIASA TEM CAMBIM IPOU3BOIUTEIBHOCTD
AEKTPOLIEHTPOOEKHOTO HACOCA. C 3TOTO MOMEHTA
HA4YUHAETCA IIEPHUOJ OTKAYKU MPOAYKIIUU BEPXHETO
JIACTA, KOTOPBINA 3aKAHYUBAETCA IPU JOCTHKEHUH
AMHAMHUYECKOI'O yPOBHS JKHU/IKOCTH BEIMYHUHbBL H 1,

YPOBEHDb KHUIKOCTH U IEPUO/IbI HAKOIIJIEHUS U
OTKA4YKH MOI'yT KOCBEHHO KOHTPOJIHUPOBATLCA U
C IIOMOMUIBIO IBYX JATYHUKOB JABJICHUS: BEPXHETO,
HaxogAmerocs B MII Ha yCTbe CKBAKHHBI,

W HUJKHETO, HAXOAIIETOCA B 30HE NPUEMHBIX
OTBEPCTUIH INIYOMHHOIO Hacoca [13]. B kauecTse
HMJKHETO JATYMKA JABJIECHUA MOKHO UCIIOIb30BATh
JATYUK B COCTABE MITATHOM TEPMOMAHOMETPUIECKON
cuctembl (TMC), HaXOAAMIEHCS O TOTPY>KHBIM
INEKTPOABUTATENIEM YCTAHOBKHU. B aTOM Cityyae
HEOOXOAMMO YUUTBIBATH OIPEJICIICHHYIO TOTEPIO
JIABJIEHUA IIPH IIPOXOXKIEHUN KHUTKOCTU BEPXHETO
IJIACTA YEPES IIEPENTYCKHON ANEKTPOMATHUTHBIN
KJIATIAH.

Pexcum naxonnernus — BXOI B KOXKyX 11 3aKpBIT CO
CTOPOHBI BEPXHETO MJIACTA NEPENYCKHBIM KJIAITAHOM 8
U IAKEPOM 7, IO3TOMY B MEKTPYOHOM IIPOCTPAHCTBE
HAKAIUIMBAETCA IIJTACTOBAA XKUJKOCTb BEPXHETO
m1acTa. B 1o Bpemsa Ha [19]] yCTAHOBKM TOJAETCS TOK
IITATHOM YaCTOTHI UJIN 9yTh HUXKE, HAIIPUMED,

45-50 I'r1. DTO OOECTIEUMBAET OTOOP KUIKOCTU M3
HMJKHETO IVIACTA B PA3MEPE OITUMATIBHOM BETUYNHBI
Q,, HAIIPMMED, B 3TOM PEXKHME OO6CCIICUYNBACTCS
JaBJICHUE HA IIPUEME HACOCA HA YPOBHE JABJICHUA
HACBIEHUS HEPTU [A30M U UCKJIIOYACTCS
ra3006pa30BaHME HA BXO/I€ B DLIH.

Pedxcum omraurxu — Ipy JOCTUKEHUH HEOOXOJUMOH
BBICOTBI TH/IPOCTATHUYECKOT'O CTONIOA S KUIKOCTU HAJY
DIYGUHHBIM HACOCOM H "X IeperyCKHOM KJIaaH 8
OTKPBIBAETCS, U B KOXKyXe 11 OTKPBIBAETCS GOKOBOE
OKHO, TEM CAMBIM CO3JAE€TCS I'UJIPABINYECKAS CBA3b
MEXy ABYMs IIaCTaMU. HaKOIIEHHAA IPOAYKLIHA
BEPXHETO MJIACTA HAYNHAET IEPETEKATD YEPE3 KIIANAH
8 BIIOJIOCTB KOKyXa 11 ¥ NOMajaeT Ha MPHUEM HACOCA 3.
7151 TOrO YTO6BI OOECTICUN T BO3POCIINHI IIPUTOK
JKHUJIKOCTHU B 30HY IIPUEMHBIX OTBEPCTUI OLTH,
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one ESP, rate is measured according to data from
downhole rate meter and surface flow meter. The
experience of application of these technologies
has shown that the weakest component of
downhole equipment is a downhole turbine-type
flow meter due to the fact that working elements
are clogged with mechanical impurities and heavy
oil components.

The paper suggests isolating the upper low-
productive reservoir from the lower one by a
packer through ESP liner-housing. Fluid from the
lower high-productive reservoir will constantly
flow to the pump suction while the upper
reservoir fluid will be pumped periodically.

Figure 2 shows a schematic diagram of downhole
equipment.

The upper reservoir fluid will flow to the pump
suction through the electro-magnetic valve
8 located in liner-housing 11.

Production of the increased fluid inflow is
provided by increasing ESP capacity with ESM feed
current frequency controller during pumping of
the upper reservoir fluid.

Time periods of pumping and accumulation
of the upper reservoir fluid are determined with
previously conducted measurement of the upper
reservoir fluid inflow. These time periods are
adjusted thereafter by means of continuously
working acoustic fluid level meter at the wellhead.
After the upper reservoir fluid rate is determined
new optimum values are set: the maximum
allowable dynamic level H ' and the minimum
allowable dynamic fluid level in annulus H ™.
During accumulation mode fluid level in annulus
rises from H, '*¥ (for example 900 m) to H,
(for example 300 m). During accumulation mode
volume of accumulated fluid reaches the following
value:

a
V=— (D"-d) . (i s _ ff aepx)

oun oun

When fluid level in annulus reaches
Hdynup, control unit opens release valve and
simultaneously increases ESM feed current
frequency up to a determined value thus
increasing ESP capacity. This moment indicates
the start of pumping of the upper reservoir fluid
that stops only after dynamic fluid level reaches.

Fluid level and pumping and accumulation
modes can be indirectly controlled by two
pressure sensors: the upper one mounted at the
wellhead in annulus and the lower one that is
located near the pump suction ports [13]. Pressure
sensor as a part of standard TMS system below
EMS can be used as a lower sensor. In this case it is
necessary to take into account pressure loss when
the upper reservoir fluid passes through electro-
magnetic release valve.

Accumulation mode — inflow in housing
11 against the upper reservoir is shut off by
arelease valve and a packer 7 that is why the
upper reservoir fluid is accumulated in annulus.



HEO6XO/TUMO MOBBICUTB €I'0 IMPOU3BOIUTEIBHOCTb.
B ¢BsA3U € 3TUM OFHOBPEMEHHO C OTKPBITUEM
KJIAIIaHA 8 KOHTPOJUIEP CTAHLIUU YIIPABIeHU 12

C HOMOIIBIO YaCTOTHOI'O IPEOOPA3OBATEIIS TOKA
[IOBBIINIACT YACTOTY MATAIOMICTO TOKA 10 60—65 T,
DTO B CBOIO OYEPEb OOECIICYNBACT MOBBIIICHUE
TPOU3BOIUTEIBHOCTH MIEKTPOLICHTPOOEKHOIO
HACOCA /IO BeTUYHHBI Q,. PasHuIia B
IIPOU3BOAUTEIBLHOCTH HACOCA Q,—Q, mopdupaeTcs
0 TUIIOPAa3MepPy NIYOMHHOI'O HACOCA U YACTOTE
nuraoniero Y]] Toka TaKuM 06pa30oM, YTOObI OHA
COOTBETCTBOBAJIA BETUYUHE IPUTOKA U3 BEPXHETO
J1acTa.

YpoBeHb XKUAKOCTU B MIT B TIOCTOAHHOM HMIU
NEPHUOTUYECKOM PEKUME C 34JAHHOM YACTOTON
KOHTPOJIHUPYETCA YCTHEBBIM AKyCTUYECKHUM
ypoBHeMePOM 13. ITpu JOCTUKEHUN YPOBHA
JKUJIKOCTU B MIT 10 MUHUMAJIBHO JIOITYCTHMOI'O
3HaueHus H '° [Ieproj OTKAYKY 3AKAHYUBACTCS
U C TIOMOIIBIO KOHTPOJIJIEPA HAYUHAETCS IEPUO/T
HAKOILJIEHU .

VaeT JOOBIIH XKUAKOCTH BBIOTHACTCS CJIEYIOMUM

06pa3oMm. B pexxrme HAaKOIUIEHUS TPOAYKLINU

BEPXHETO IVIACTA ONIPEAEIIAETCS JOOBIYA 1O HIPKHEMY
w1acTy — Q, (MPOU3BOAUTEILHOCTb HACOCA B PEIKUME
HaKoIIeHus). JJo6bI4a *KUJIKOCTH IO BEPXHEMY ILIACTY
Q,epx OVACT OIIPE/ICTICHA KAK PA3HHUITA OOIIEH JOOBIIN
W3 /IBYX IJIACTOB Q, (IIPOU3BOAUTEIBHOCTh HACOCA B

pexunme oTKauky) u QL UTak, Q. =Q, - Q,.
Jlo6bIYa XKUAKOCTH IO HIDKHEMY IIACTY PaBHA

QHI/I3 = Ql'

BbIBO/bI

1. TlepuopnyecKas IKCIIyaTaus IO3EMHOIO
060pyIOBAHMS HEPTEAOOBIBAIOIIEHN CKBAKIHBI
MOXKET OBbITh OPIraHHU30BAHA BO MHOXECTBCHHBIX
BAPUAHTAX, B 3dBUCUMOCTHU OT IIOCTABJICHHON
TEXHUYECKOH 32/1a4U. B CTAThE NIPUBEICHBI 1BE

TEXHOJIOT'HH, B KOTOPBIX AJIEKTPOIIEHTPOOEKHBIH
HACOC paboTaEeT B IOCTOSIHHOM PEXHME BPEMEHH,

4 JOTNIOJIHUTEJIbHOE TTTyOMHHOE O60PYZOBAHUE
3KCILJIyaTUPYETCS B IEPUOJUYECKOM PEXKHME.
Taxoe mazsiee OTHOMEHHE K IIOTPYKHOMY
3JIEKTPOABUTATEIIO HACOCHON YCTAHOBKH
IIO3BOJIMT IPOIJIMTh BPEMA O€3aBAPUITHON U

3(pPEKTUBHOM PabOTHI BCEH HACOCHOM YCTAHOBKH.

2. TIpuMEHEHHE B IIUKJINIECKOM PEKHME
3JIEKTPOIIAKEPA, PACIIOIOKEHHOI'O HIKE
3JIEKTPOLIEHTPOOEIKHOIO HACOCA, IO3BOJISIET
HCIIOJIb30BATh BHYTPEHHEE IPOCTPAHCTBO
CKBA)KHUHBI B KAYECTBE CENAPATOPA HEDTHU U

BO/IbI 1 OOECTIEUUBAET PA3JEIBHOE NOCTYILIEHUE
He(TH U BOJBI HA IIPHUEM INIyOMHHOIO Hacoca. Ha
MIPUMEPE FTUNOTETUYECKOU CKBAXKUHBI PACCUNUTAH
MIEPUO/] 'PABUTALIMOHHOIO PA3IEJIEHUS TIJIACTOBON

MNPOAYKIIUY HA HEPTH U BOAY U BpEMS OTOOPA
Ma7I006BOTHEHHOM HE(PTU U3 MEKTPYOHOT'O
MIPOCTPAHCTBA.

3. O6€ TEXHOJIOrUH JOObIYU HE(PTH
BJIEKTPOLEHTPOOEKHBIM HACOCOM OO'BEIUHSET
HAJIMYUE JOMOTHUTEIBHOIO OOOPYAOBAHUA
B BU/€E ITAKEPA U KOJKYXA-XBOCTOBUKA DIIH.
O6beUHAIONUM (DAKTOPOM CJIIYKUT U TO,

During this time nominal frequency current (for
example 45-50 Hz or lower) is applied to ESM.
This provides pumping the optimum volume Q,
of the lower reservoir fluid. For example, in this
mode the pump suction pressure maintains at the
level of bubble-point pressure thus eliminating gas
development at the ESP inlet.

Pumping mode — when hydrostatic head above
the pump reaches H, “ release valve is opened
and lateral inlet in housing 11 is also opened thus
establishing hydraulic connection between two
reservoirs. Accumulated upper reservoir fluid
flows through the valve 8 into the housing 11
and further to the pump suction 3. Production
of the increased fluid inflow to ESP suction ports
is provided by increasing ESP capacity. For that
purpose, along with opening of valve 8, control
unit 12 increases feed current frequency up to
60-65 Hz by means of frequency converter. This
in turn increases ESP capacity up to value Q,.
Difference in pump capacity Q,—Q, is selected
according to ESP nominal size and ESM feed
current frequency so that it corresponds to the
upper reservoir inflow rate.

In constant or periodic mode with determined
frequency fluid level in annulus is controlled by
wellhead acoustic fluid level meter. When fluid
level in annulus reaches minimum allowable value
H, °¥, pumping mode switches to accumulation
mode by means of controller.

Production monitoring is performed as follows.
The lower reservoir rate — Q, (pump capacity
in accumulation mode) is determined during
the upper reservoir fluid accumulation mode.
The lower reservoir rate — Q, is determined as a
difference between the overall production from
the two reservoirs Q, (pump capacity in pumping
mode) and Q,.50,Q,, =Q, - QL

The lower reservoir production is equal

to Qdown = Ql‘

CONCLUSIONS

1. Periodic operation of downhole equipment in
oil producing well can be arranged in different
ways depending on task assigned. This paper
describes two technologies in which electric
submersible pump works constantly while
additional downhole equipment is operated
periodically. This non-damaging ESM operation
provides the opportunity to extend failure-free
and effective service life of the whole ESP unit.

2. Application of electric packer below ESP in a
cyclic mode enables using inner wellbore space
as an oil and water separator and provides
oil and water flowing to the pump suction
separately. Duration of gravitational separation
of reservoir fluid into oil and water and duration
of pumping low-watercut oil from the annulus
are estimated using the example of hypothetical
well.

3. Both technologies of oil production with ESP
involve additional equipment such as packer
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4TO MEXTPYOHOE IIPOCTPAHCTBO BBIIIE HACOCA
SIBJIIETCSI EMKOCTDIO 111 HAKOILJIEHU S IIJIACTOBOM
IPOAYKLUHU, B YACTHOCTH, I10 [IEPBOU TEXHOJIOTUU B
MIT HaKaIJIMBACTCA YK€ PACCIOUBIIASACA IIJIACTOBAS
IPOAYKL U, U3HAYAJIbHO UMEIOIIAs OMY/IbCUOHHBIA
cocTaB. 1o BTOPOH TEXHOJIOTUH B MEKTPYOHOM
IIPOCTPAHCTBE HAKAILIUBAETCA IIPOA YKLV
MaJIONIPOAYKTUBHOI'O BEPXHEI'O IVIACTA ABYXIIACTOBOM
HEPTAHON 3aTICHKU.

IIpuBEIEHHDIE B CTATHE TEXHOJIOIUU MOT'YT YCIIEITHO
(PYHKIIMOHUPOBATH B HEPTETOOBIBAIOIMNX CKBAXKMHAX
HOBOI'O IIOKOJIEHUS — UHTEJUIEKTYA/IbHbIX CKBAKMHAX,
OCHOBHOE OTIIMYUE KOTOPBIX OT TPAAUIJUOHHBIX CKBAXKUH
34KJIIOYAETCA B HATUYUH HEOOXOAUMOI'O KOJIMYECTBA
JAaTYMKOB JABJICHUS, TEMIIEPATYPHI U BJIATOMEPA B
KOHTPOJIMPYEMOM 30HE CKBAXKUHBL.  ©
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OBOPYJIOBAHUE

ObOPYLOBARWE ANNA MHHOBALMOHHbIX

KONTIOBHTOBBIX TEXHOJIOT AV

CerogHs CJI0XKHO MPEACTABUTDL CUTYALIUIO, IIPU
KOTOPOH pabOTHI ITO MOBBIIIEHUIO HEPTEOTAAYU
IJIACTOB U PEMOHTY CKBAKMH, OCOOEHHO HA
MECTOPOXKACHUAX, HAXOAAIMNXCA HA ITIO3AHEN CTAAUN
Pa3paboTKU, HPOBOIUIUCH ObI 6€3 UCIIOJIB30BAHUS
KOJTIOOMHTOBBIX TEXHOJIOTUH. OHHU OYEHb AKTUBHO
CTJIU IIPUMEHATLCA HA TEppUTOpUN Poccuu u
Apyrux crpad CHI mociie nosABIeHUs Ha PIHKE
OTEYECTBEHHBIX IPOU3BOJUTEIIEH KOJITIOOMHIOBBIX
YCTAHOBOK. Bciies; 34 HUMM HA PBIHOK CTAJIN
AKTHBHO BBIXOJJUTh MHHOBAIIMOHHO HAIICJICHHBIE
KOMIIAHHWH, IIPEJIATAI0IE COBPEMEHHOE
BBICOKOTEXHOJIOTMYHOE CKBAXKMHHOE O60PYJOBAHUE
JUIS PEATTU3ALIMU KOJITIOOMHTOBBIX TEXHOJIOT UL

OIHUM U3 TAKUX NPEAIIPUATUMN ABIACTCA
C3A0 «HOBMHKA», THKMHUPHUHIOBAs KOMITAHUA,
Bxozamad B I'pynry @M1 1 cnenuaim3upyromancs
HA CO3[JaHUH OOOPYIOBAHMA VI THHOBAITMOHHBIX
KOJTIOOMHTOBBIX TEXHOJIOTUH.

KOHCTPYKTOPCKUM 6I0pO KOMITAaHHUH «HOBUHKA»
CO3/1aHO OOOPYAOBAHHE JIJISL:

* HAIIPAaBJIEHHOTI'O OypEHUS,
* TMJAPOMOHHUTOPHOI'O ¥ KUCIOTOCTPYUHOI'O

Oypenus,

* KEKTOPHOM OYMCTKU CKBAKIH;
* CITyCKA re0(pU3NIECKUX ITPHUOOPOB C LIEJIBIO

UCCJIEOBAHMA CKBAXKUH.

IMoTpebUTENAM NPEJIATAETCA TAKKE IMHUPOKAS
HOMEHKJIATYPA 3JIEMEHTOB COEAUHNUTE/IbHBIX
KOMIOHOBOK M CKBAKMHHOTI'O HHCTPYMEHTA AJ1A
MPOMBIBKH CKBA>KHH, IPOBEJEHUA ABAPUITHBIX PA0OT.

Kpome Toro, npeanpusaTie Npou3BoanuT
WHXXEHEPHO-TEXHUUYECKOE COIPOBOXKAEHHE PAOOT
C MCNIOJIb30BAHUEM OOOPYIOBAHUA CO6CTBEHHOT'O
MIPOU3BOJCTBA.

OBOPYNOBAHUE A1 HANPABJIEHHOIO BYPEHUA
CHB89-73M Cucmema nanpaenernnoo 0yperius

Cucrema HanpasieHHOro 6ypenus CHB89-73M
NPEIHA3HAYEHA IS ODUEHTHPOBAHHOIO OYpEHHU
JIOOBIBAIONINX U HATHETATEIBHBIX CKBAXXUH
U3 TOPHBIX BEIPa60TOK. CHB o6ecneunBaeT
MIPOXOXK/JEHHUE CKBAKUHBI 10 33JJaHHOM
TPAEKTOPUH, KOHTPOJIb BHYTPUCKBAXKUHHBIX
apaMETPOB.

COCTaB HA3EMHOT'O O60PYIOBAHUS CUCTEMBI
HAMPABJIEHHOT'O OyPEHUST:

* OJIOK O6PABOTKU 1 OTOOPAKEHM S JAHHDBIX —
IPEAHA3HAYEH /151 OOPAOOTKH, OTPAKECHUS
U 3AIUCHU JAHHBIX, ITIOy4eHHbIX OT KHBK;

* OJIOK YIIPABJIEHUS U TUTAHUS — IPEJTHA3HAYEH
s ynpasnenus KHBK 1 o6ecnieuenus
MUTAHHUEM OJI0KA OOPAOOTKHU U OTOOPAKEHUSA
JaHHBIX;

* BEPT/IIOT — IPEJIHA3HAYEH JUIS COEAUHEHUS
Ha3eMHOr'o ob6opynosanusd ¢ KHBK;

Cocras KHBK cuCTEMBI HATIPABJIEHHOI'O OYPEHU:

¢ GJIOK 6aTapEN — NPEAHAZHAYCH JJIS1 TUTAHUS

MOJIyJIS TEJIEMETPUH,

* MOJYJIb TEJIEMETPHU — NIPEJHAZHAYEH I
U3MEPEHUA TPEX YIVIOB IPOCTPAHCTBEHHONU
opueHTaunu CHB, ypOBHA €CTECTBEHHOM
raMMa-paguoOaKTUBHOCTH, TEMIIEPATYPHI,
HATI'PY3KH, JABJIEHUS U YPOBHA BUOPALINH,

* HEMATHUTHBINA NIEPEBOJJHUK — IPEJTHA3HAYEH

JUIs O6€eCTIedeHU s HEOOXOAUMOT'O PACCTOSTHUSA

MEXAY MOJyJIEM TesleMeTpruu U B3/1;

KJIAIIAH OOPATHBIN — NPEJIHA3HAYEH JIIA

NIPEJOTBPAIIEHN A OOPATHOI'O IBHKEHUA

KuaxocTy yepes moaynu KHBK;

OCOBGEHHOCTH U IPEUMYIIECTBA:

* MOJYJIbHOCTb KOHCTPYKIIUH;

* OPUTMHAJIBHOE NIPOTrPAMMHOE O6ECIIEYEHHE,
KOTOPOE MOXKET OBITh MOAU(PHUIIUPOBAHO IO,
TPEeOOBAHUA 3AKA3YNKY;

* B3PBIBO3AMUIIEHHOE UCIIOJHEHHUE.

CHB89-76M Cucmema
HANPABNCHHO020 OYpPeHL

CucTeMa HaIIPpaBJIEHHOTO 6y peHUsA
(CHB) npeaHa3HadeHa 11

Oyp€eHMA U IPOBEJEHUS PEMOHTHO-
BOCCTAHOBHUTEJIbHBIX PAO6OT CKBAKUH
C OJIOTAMHU JUAMETPOM OT 83 MM 10
98 MM C UCHOJIb30BAHUEM B KAYECTBE
padouert XKUAKOCTH 6y pOBOTO
PacTBOPA C COAEPKAHUEM MTECKA HE
6onee 1%. ObeCcneunBaEeT MPOBOJAKY
CKBA’KMHBI I10 33/IAaHHOH TPAEKTOPHUH,

Pucynox 1 - CHB89-73M Cucmema Hanpaeirennozo oypenus
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Kap6OHATHBIX ITOPOJT U3BECTKOBO-

Pucynox 2 — CHB89-76M Cucmema nanpaeéiennozo 6ypenus nonomurosoro paaa CaCO, — CaMg(CO,),.

COCTaB CUCTEMBI HAIIPABJIEHHOTO OYPEHUS:
COEIMHUTEID JIYHOUYHBIN — IIPEAHA3HAYEH 111
sxkectkoro coeguHenus CHB ¢ THKT;

COEJUHEHHUE OBICTPOPAZBEMHOE — IPEAHAZHAYEHO
st 6picTporo coequHenus THKT ¢ KHBK,;

KpaH MIaPOBBIA ABOMHON C KA6€IbHBIM KAHAJIOM —
MIPEAHA3HAYEH IS NPESOTBPAMIEHUS OOPATHOI'O
IIOTOKA XKUJKOCTH Yepes moaynu KHBK npu
JEMOHTAKE BCE KOMIIOHOBKU,;

Pa3beAVHUTEND U KJIAIIaH 3JIEKTPUYECKUN —
CIIYKUT 114 pagbeauHenns yacter KHBK

B ABAPUITHBIX CUTYALIHUAX U OOECIIEUEH U
LUPKYJIALUNA IPOMBIBOYHOM KHUJIKOCTH IIPU
ocTaHOBJIEHHOM B3/l;

MOZYJIb OPUEHTALMU — [IPEAHA3HAYEH JJI1
U3MEPEHUA TPEX YIVIOB IPOCTPAHCTBEHHONU
opuenTtanuu CHB 1 ypOBHS €CTECTBEHHOM Ir'aMMa-
PaAMOAKTUBHOCTHY,

MOZAYJIb HATPY3KHU — HPEJHA3HAYECH [JIA
U3MEPEHUA OCEBOU HAI'PDY3KHU, BHYTPEHHETO U
BHEUIHET'O JAABJIEHUS, TEMIIEPATYPBI U YPOBHSA
BHOpaLINLY;

OPHEHTATOD — NPENHAZHAYEH /I OOECIIEYEHU
nnosopoTa B3]l ¢ KpUBBEIM IIEPEBOJHHUKOM
OTHOCHUTEJIBHO OCH €I'0 CUJIOBOU CEKLIUU
C LIEJIbIO U3MEHEHU S HAIIPABJICHU A
OypeHus;

KJIATIaH OOPATHBIN — NIPEJTHA3HAYEH JIJIA
npegorspamieHus spiopoca uepe3 THKT
IIPU NIPEBBIIEHNUH IIJIACTOBOI'O [JABJICHUSA

o THKT

CodanHnTéne

R CdEN el .

Knanau
ohpaTHEa

K IaHHBIM THUIIAM HOPOJ OTHOCATCS

HOPOABI C COAEPKAHUEM KAPOOHATHBIX MUHEPAJIOB

oonee 50%. B kauecTBe paboden XKUAKOCTHU

npumeHsoTcsa 10-20%-e pacTBOPBI COJIAHOU

KUCJIOTBL
KOMITOHOBKA BKJIIOYA€ET:

* KOMIUIEKT THJJPOMOHHUTOPHBIX HACA/IOK —
MIpEHA3HAYEHDI /11 (POPMUPOBAHUS CTPYH
SKHUJIKOCTH JIJIS1 KHCJIOTHOTO HAMBIBA KAHAJIOB.
IIpenyCMOTPEHO KOMILJIEKTOBAHHUE KOMIIOHOBKU
HACAIKAMU JUAMETPOM 54, 64 11 76 MM;

* MEPEXOJHUK C 6IIOKOM UHKJIMHOMETPHU —
06€ECTICUNBACT PETUCTPALINIO U 3ATTHCh
MapaMETPOB 3€HUTHOI'O U A3UMYTaJIbBHOI'O
IIOJIOKEHU ST KOMIIOHOBKH BO BCTPOEHHYIO MTAMATh
1 BO3MOKHOCTD UTEHHUS JAHHBIX Hd IIOBEPXHOCTH
¢ nomombio [TK uepes crangapTHeIE MHTEP(EHCH
0OOM€EHA JTAHHBIX;

* YCTPOMCTBO OTKJIOHAIONIEE — IPEAHAZHAYEHO
JUISI U3MEHEHU S TTOJIOKEHM A BBIXOAHON CEKITUU
KOMITOHOBKH ITO OTHOIIEHHIO K €€ HEOTKJIOHAEMOI
9aCTH HA yToa 70 15°. UMeeT BO3MOXXHOCTD
PETYIUPOBKHU YITIa OTKJIOHEHUA JIO CITyCKA B
CKBAXHUHY;

Py nwien T
ABIPHAHBIA

Mepexagpeix & GRORo
WHEMSHO A E TR

" max15*

MEannam
OPMENTUDODAHAR

Hacansa
FALDOMOHRTORHAN

Ha/1 1ABJICHUEM pab0oYeH )KUJKOCTH B
T'HKT;

IIEPEBOJAHUK IVTYXOU — IIPEJHA3HAYEH
JUISL 31U THI KOHTAaKTa Moy CHB nipu
coennHeHnu ¢ B3/, [TepeBOIHNK YCTAHABINBACTCS
B CUCTEMBI HAIIPABJIEHHOT'O Oy PEHUSI
ONIMOHAJIBHO, IIPU OTCYTCTBUH OPUEHTATOPA.
OCOOEHHOCTH U IPEUMYIIECTBA:

MOAYJIBHOCTB KOHCTPYKIIHH;

pa6oraer ¢ THKT ¢ kabebHbIM KAaHAJIOM CBA3Y;
IIOCTABJISIETCSI C HA3EMHBIM OJIOKOM YIIPABJICHU S

C OPUI'MHAJIBHBIM IIPOI'PAMMHBIM OOECIICYEHUEM,;
HEMATrHUTHOE UCIIOJTHEHUE.

OBOPYZJOBAHME N1 KNCNOTOCTPYMHOIO BYPEHUSA

KC301 Komnonoexa 01 KUCA0mocmp)Liro2o
OYperUs C ABMOHOMHBIM UHKAUHOMENPOM

KOMITOHOBKA 1711 KUCJIOTOCTPYHHOI'O Oy pEHUS

Pucynok 3 — KC301 KomMnono8xa 01 KUCAOMOCmPYIHO20
OypeHus c a8MOHOMHBIM UHKAUHOMEMPOM

* YCTPOHCTBO NOBOPOTHOE — OOECTIEUNUBAET IOBOPOT
BBIXOJJHOM CEKIIMU BOKPYT CBOEH OCH IPU COPOCE U
BOCCTAHOBJICHWH JIAaBJICHW A BbIIe 8 MI1a;

* Pa3bEIUHUTEIDb ABAPUMHBIN — IIPEAHA3HAYEH JIJIA

pa3beIMHEHNA KOMIIOHOBKH B CJIY44€ €€ IIPUXBATA

1 HEBO3MOXXHOCTH OCBOOOXKJEHHUA TATOBBIM

YCHUJIMEM HUHIKEKTOPA. AKTUBUPYETCA IIAPOM

JAuaMeTpom 14 Mmm;

KJIAIIaH OOPATHBIN — NPEJIHA3HAYEH JIIA

NIPEJOTBPAIEHUA OOPATHOT'O JIBUKEHUS KUJKOCTH

4yepes KoMNoHOBKY U THKT;

e coeguHutens ¢ FTHKT — npegHasHayeH Js
JKECTKOTI'O KPEIJIEHU 1 KOMITOHOBKH K THKT.
IToMOAYIBHBIA COCTAB KOMITIOHOBKM MOXET

U3MEHATHCA B 3dBUCUMOCTH OT ITAPAMETPOB,

4
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IUIAHUPYEMBIX K HAMBIBKE OOKOBBIX
CTBOJIOB.

MopaynpHass KOHCTPYKLIHA
KOMIIOHOBKM ITO3BOJISCT
OCYIIECCTB/IATH U3BMEHECHUE €€
apaMeTPOB MO/ KOHKPETHBIC 3414 M.
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OBOPYOOBAHWE 0N 2KEKTOPHOM
OYNCTKKN CKBAXWH

Komnanexc ons socexmoproti
ouucmru ckeaxcur S0CI

IIpeIHA3HAYEH 1151 BBITIOJIHEHM ST OLIEPAITUIA
TPOMBIBKU B TOPU30OHTATBHBIX CKBAKUHAX U
CKBAKMHAX C AaHOMAJIbHO HU3KUMH IIACTOBBLIMU
JABJIEHUSIMH U BBICOKUM IOIJIOIEHHUEM KUIKOCTH.

Pucynox 6 — KC171 Komnonoexa cOeOuHumenbHan

NUPKYIAIMUA TEXHOJIOIMYECKOM XKHUJIKOCTH, MUHYS
CKBAKMHHBINA UHCTPYMEHT.

KC171 Komnorosxa coeoOuUHUmensHasn
IIpegHa3HAYEHA IS O6ECTIEYEHHUS CITYCKA
reopusnyeckux npubopos Ha I'HKT ¢
BO3MOXHOCTBIO LII/IpKYJIHHI/II/I HpOMbIBO‘{HOfI
KUKOCTH.
COCTaB KOMIIOHOBKU:

Kabes.
6) BrICTpOpPA3BEMHOE COCIUHCHUE
Pucynox 4 - Komnexc s (BPC). o
0151 2KCEKMOPHOTL B) Kiaman o6paTHbIN ABOMHOM
OUUCMKU CKBAINICUH CTBOPYATBIN.
H0CI1 r) PazbeUHUTEIb ABAPUUHBIN
TUAPABINYECKUI.

JlaHHBIM CIOCO6 MPOMBIBKY OCHOBAH HA
3 PEKTE BKEKTUPOBAHUS, CO3/JABACMOI'O
MOTOKOM, UMEIOINUM OGOIBITYIO CKOPOCTD TEUEHU S
(CTPYHHBIN HACOC). [J11 HUPKYJIALUY UCIIOIb3YETCA
JABOrHasA (koHueHTpudHas) THKT, rae padounii
MOTOK NOaeTcs BHU3 o Maaor I'HKT, a

m) HUPKyIAIUMOHHBIN KIAIIaH.
€) HaxoHeYHUK KabGeJIbHBI.

KC203 KomnoHoBKa COeOUHUMEebHASA
2eopusuneckan

KEKTUPYEMBIH IOJJHUMAETCS BBEPX 10

I 1= N N W Y TN 0 . N = | 1 —

oonber 'HKT.

BHyTpHCKBAKMHHAs1 KOMIIOHOBKA UMEET
T'UJPOMOHUTOPHBIE COILIA IS PA3MBIBA
OTJIOKEHUI U CO3[JAHUS B3BECHU TBEPAOM (Da3bI I
MOCJIEYIONIETO €T'0 MO/ICOCA B 3KEKTOPE.

CKBAXWHHbIVA MIHCTPYMEHT U 3NTIEMEHTbI
COEAVNHUTENBbHbIX KOMIMOHOBOK

KC101 KomnoHo8Ka COeOUHUIMENbHAS

Pucynox5 — KC101 Komnonogxa
coeounumenvHan

CoelMHUTEIbHASA KOMIIOHOBKA BK/IIOYACT:

* KJIAIaH OOPATHBIIN CTBOPYATHIN — NPEJHA3ZHAYEH
JUIA IPEJOTBPALIEHMU BBIOPOCA CKBAKUHHBIX
¢pmonnos yepes 'HKT npu npeBbleHuN
IIACTOBOTI'O IABJIEHUA HA/l JABJIEHUEM paboden
sxkuakoctu B THKT;

* PAa3bEAUHUTEIb MEXAHUYECCKUM, AKTUBUPYEMBII
IIAPOM, — IPEJIHA3HAYECH JIJI PA3bEAUHCHUSA
YACTEH B ABAPUNHBIX CUTYAITUAX;

* KJIANAH HUPKYIANUOHHBIA, AKTUBHUPYEMbBIA
IAPOM, — IPEAHA3HAYEH IS OOECTIEYEHU A
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Pucynox 7 — KC203 Komnonogrxa coeounumenvHasn
zeogpu3uueckan

KOMITOHOBKA COEAMHUTENbHAS reO(pU3nIeCKas
IIpeHA3HAYEHA 1JIs1 OOECIIEYEH M I CITYCKA
reopusnyeckux npubopos Ha 'HKT ¢
obecrie4eHnEM KOHTPOJISI OCEBOI HATPY3KHU Ha
npu60op. O6ECIEYNBAECT BOZMOXKHOCTb IPOBEJEHHU S
IIPOMBIBKH CTBOJIA CKBAXKHBL

KOMITOHOBKA COEIMHUTEIbHAS BKJIIOYAET:

* COEMHEHUE OBICTPOPAZTBEMHOE — IIPEAHAZHAYECHO
JUIs 6pICTpOro coeannenus yacrtert KHBK Ha ycTbe
CKBa’KHHBI

KJIAIIaH OOPATHBII CTBOPYATHIA — IPEJHA3ZHAYEH
JULA IPENOTBPAIIEHUS BBIOPOCA CKBAKUHHBIX
pmonpos uepes 'HKT npu npesbIeHnn
MJIACTOBOI'O JIABJICHUS HAJ] JABJICHHUEM paboyeit
skuaxocTy B 'HKT. Hanrane 0O6paTHOro Ki1anaHa
HO3BOJSAET MPOBOJUTH IPOMBIBKY CTBOJIA
CKBaXKUHBI IpU criycke KHBK;

LIAPHUD — NPpeAHAa3Ha4YeH 1A npugannsa KHBK
JIOMNOJTHUTEIbHOM THOKOCT;

YCTPOMCTBO KOMIIEHCALIMOHHOE — IIPEAHA3HAYEHO
JUISI BDEMEHHOTO ITPEAOTBPAIIEHNUSA BHEZAITHOI'O
NPpUJIOKEHU HArpy3ku Ha KHBK Bbime
JIOITYCKA€MOW;



* IATYMK OCEBOY HATPY3KHU — IPEIHAZHAYECH JIJIS
KOHTPOJISI OCEBOU HATPY3KHU HA reO(PU3NIECKUT
pubop;

* JATYMK TEMIIEPATYPBI — IPEJHA3ZHAYEH I
KOHTPOJIA 3 TEMIIEPATYPOU;

* HAKOHEYHUK KA0EJIbHBIN — IPEAHA3HAYEH 15
IPUCOEUHEHUS TEO(PUNIECKUX ITIPHOOPOB.

HC501 Yempoticmeo nosopomroe
2uopasauqeckoe

Pucynok 8 — HC501 Ycmpoiicmeo
nosopommoe zuopasruueckoe

VCTPOHCTBO NOBOPOTHOE SABJISAETCS JIEMEHTOM
CKBA>KMHHOM KOMIIOHOBKH /1711 pa60ThI Kak ¢ THKT,
TAK U HA CBUHYHBAEMBIX Tpyb6ax. [IpuMeHseTcs
JUISL OCYIIECTBJIEHUS IOBOPOTA YACTH CKBAKMHHOIM
KOMIOHOBKH, PACIIOJIOKEHHOI HIKE €TI0 Ha
KOHCTPYKTUBHO 3aJJdHHBIH yTIOJL. YCTPOHCTBA
HOBOPOTHBIE MOTYT OBITh U3IOTOBJIEHEBI O]
33JIaHHBINA YIOJI TOBOPOTA B ONPEAECTIEHHOM
JuanasoHe. CpadaTbIBAHUE YCTPOMCTBA
MOBOPOTHOI'O OOECIIEYUBAETCS 33 CUET IIEPEMAA
JIABJICHU S PAOOYEH )KUTKOCTH.

JUCKPETHOCTD MOBOPOTA BEIXOAHOM ceKinu 60°.

MoXeT 6bITh U3TOTOBJIEHO C UHOM JJUCKPETHOCTBIO.

HC521 Yempoiicmeo omrnonaouee
uopasauqeckoe

T — W—

Pucynok 9 — HC521 Yempoticmeo
OMKIOHAIOU,ee 2UOPABIULECKOe

YCTPOUCTBO OTKJIOHAIOUIEE SABJIAETCS TIEMEHTOM
CKBa)KMHHOI KOMIIOHOBKH JJ1s1 pa0oTHI Kak ¢ 'HKT,
TAaK ¥ Ha CBHHYHUBAEMBIX TPyOax. [IpegHasHa4eHO A1
U3MEHEHH ITOJIOKEHN A HUKHEN 9aCTH KOMIIOHOBKU
OT OCH €€ HCOTKJIOHSEMOM Y4aCTH HA yIoJ1 10 15°,
Cpab6aTbIBaHHE yCTPOUCTBA OTKJIOHAIOMIETO
06€eCTIEYnBAETCA 34 CYET CO3[AHMA IIEpenaaa
JABJIEHUSA PAOOYEN JKUAKOCTHU. FIMEET BO3ZMOKHOCTD
PETYINPOBKH yIIa OTKJIOHEHHUS IO CITyCKA B
CKBAKHHY.

HC309 Paszseounumenb MexaHu1eckuii
C KabenvHbiM KaAHai0M

PazbeJUHUTEb MEXAHUYECKHI C KAOEIbHBIM
KaHAJIOM ITIO3BOJISIET IIPOBECTU OCBOOOXKIcHNE [HKT
OT CKBA’KMHHOI'O UHCTPYMCHTA, IPUXBAYCHHOT'O
B CKBA>KHHE. I3MEHEHUEM KOTUYECTBA IITH(MTOB
MOXXHO YCTQHQBIII/IBQTI: YCI/UII/IC Cp36aTbIB3HI/I$I
PA3BCAVMHUTCIIA B ITUPOKOM JUATTA30HE HATI'PY3O0K.
Hanunuwue B pagbeiMHUTEIIE KA6ETBHOTO KAaHAIA

e

Pucynox 10 - HC309 Pa3seounumens
MexXaHuuecKull C KabeabHbIM KaHAIOM

CBSI3U TTIO3BOJISAET YIIPABJIATD 3JIEMEHTAMU
CKBaKMHHBIX KOMITIOHOBOK U/WJIH OOECTIEYUBATE C
HUMH CBA3b B PEKUME PEATIBHOTO BPEMEHI.

MoeT 6bITh UCTIONIb30BAH B CUCTEMAX
HAIMPABJIEHHOI'O 6ypPEHUS C KAOEIbHBIM KaHAJIOM
CBSI3UL

[TapaMeTphI Ky PHAJIIBHOI'O 0630pa HE MO3BOJIAIOT
OPEJCTABUTD ITOJHBIA ACCOPTUMEHT NPOAYKIINHA
C3AO «HOBHMHKA». DJIIEKTPOHHBIN KATAJIOI MOKHO
3aKa3arTh 1o asipecy info@fidgroup.by

HALLIA CMPABKA

C3A0 «HoBMHKa» — 3TO cTabunbHOE, [UHAMUYHO
pasBuBatoLleecs npeanpusTue c bonee Yem 25-neTHen
nctopuen. OCHOBHbIMU HanpaBneHUIMUN AEATENbHOCTU
npeanpuaTMA SBASIOTCA CO34aHNE N NPOU3BOACTBO
WHHOBALMOHHOTO BbICOKOTEXHONOTMYHOIo 0bopyAoBaHUS,
npepHasHa4YeHHOro A NoBbIWEHNS 3PDEKTUBHOCTH
L00bIYM YyrNeBoAOPOAHOrO Chipbsl.

C3AO0 «HoBMHKa», OAHO U3 KJIOYEBbLIX NMPEANPUATUN
Mpynnel ®UA, 6bino cozpgaHo B 1990 ropy ans pa3paboTku
1 BHegpeHus B Pecnybnvke benapycb MHHOBALMOHHBIX
3HeprocbeperatoLmx TEXHOMNOT .

B coBpemMeHHbIx ycnouax C3A0 «HoBuHka»

BbICTYMNaeT Kak MHHOBAaLMOHHasA CTPYKTypa,
OpVEeHTUPOBaHHas Ha pa3paboTKy KOHCTPYKTOPCKOM
JOKYMEHTaLUUM N U3roTOBJIEHME HOBOW TEXHUKWN ANS
HedTerasogobbiBatoLen oTpacnn. Cuctema MeHeAXXKMEHTa
C3AO0 «HoBMHKa» cOOTBETCTBYET TpeboBaHMAM cTaHAapTa
MCO 9001:2008 B OTHOLLUEHUW MPOEKTUPOBAHUS,
NPOW3BOACTBA, MOCTaBKM U TEXHUYECKOro obcnyxXmnBaHus
BHY TPUCKBa>XXWHHbIX KOMMIOHOBOK U MHCTPYMEHTA,
OypoBoro 1 BcnomoraTenbHOro obopynoBaHus ans
HedTerasoBom oTpaciun, o YeM CBUAETENbCTBYET
CepTudurKaT COOTBETCTBUSA CUCTEMbI MEHEAKMEHTA.

3a ABa C MONOBUHOM fecATUNETUSA CneunanmcTamm
npeanpusaTus b co34aHbl U fOBeAeHbl 0 CEPUNHOTO
BbIMYCKa He TOJIbKO CNOXHbIE N HayKOEMKUE Y3ibl,
arperaTtbl U CUCTEMbI, UCNOJb3YIOLLME COBPEMEHHYIO
MeXaHWKY 1 TMAPaBANKY, HO N YHUKalbHble 3/1IeKTPOHHbIE
YCTPOWCTBA, MO3BOJIAOLME KOHTPONMPOBaTb U YyNPaBiaTh
TEXHONOrMYyecKMMm npoLeccamm.

AKTVBHas TBOpYeckas No3nLmsa KonnekTmea
npeanpuaTMA Hala NOATBEPXAEHNE B MHOFOYNCNEHHbIX
3aperncTpuUpoBaHHbIX MaTeHTaX, aBTOPCKMX
CBUAETENbCTBAX Ha U300peTeHME 1 MoNe3HbIX MOAENSIX.
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CTPOMTEJIbCTBO HAYANOCD

C.A.T'YCBKOB, npeacegareas C/I AO Ypaxrpyomani>; AiM. OBCAHKUH, renepaabHbIi gupexTop 000 dlakep CepBHC>

B mione 2017 ropa B ropojie KpacHOTYpbHUHCKE
CBEPAIOBCKON OOJIACTH B COCTABE HHIYCTPHUAIBHOTO
napKa «borocaoBCKNi», COITTACHO YTBEPKIEHHOMY
TEXHHUYECKOMY 33JJdHHIO U COIVIACOBAHHOM
MPOEKTHO-CMETHON JOKYMEHTAIIUH, CTAPTOBAJIO
CTPOUTENBCTBO HOBOT'O 33BO/IA ITO IPOU3BOICTBY
T'MOKUX HACOCHO-KOMIIPECCOPHBIX TPYO
<Ypantpyobmar. /1711 HOBOTrO 3aBO/1a MOATOTOBJIEHA
CTPOUTENBHASA IVIOMAJKA, U3TOTOBJIEHO 1
OIPOOOBAHO B MPOU3BOACTBEHHBIX YCIOBUAX
HECTAHJAPTHOE OOOPYAOBAHUE, 3AKIIOYEH JOTOBOP
HAa ITOCTABKY OCHOBHOI'O TEXHOJIOTHUYECKOT'O
060pPYIOBAHUS, 3AKIIOYEHDBI COIVIAIEHHS O
MOCTABKAX METAJIJIA IS IPOMU3BOACTBA TPYO,
pa3paboTaHbI TEXHOJOTMYECKUE HHCTPYKIINH,
CTAHAPTHI OPT'AHU3ALIMH.

CeronHs B COOTBETCTBUU C YTBEPKAECHHBIM
IrpaUKOM M KAJIEHJAPHBIM IIJIAHOM UAYT PAOOTHI
T10 3aKJIaJKe (PYHAAMEHTOB IIO CTPOUTENLCTBY
3aBOJA, MPOMU3BOANTCA INIAHUPOBKA TEPPUTOPUHN
1 BBIHOC KOMMYHMKAIITUA U3 30HBI CTPOUTENbCTBA,
TOTOBATCA y3JIbl ITOAK/IIOYEHN K CO3JAHHBIM
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CHUCTEMAM UH(MPACTPYKTYPHI HHYCTPUAIBHOTO
napka «borocyoBckut». CozaaHnue HHQPPACTPYKTYPhI
UJET NOJTHBIM XO/IOM O1aroiapsi CIAKEHHBIM
JIEHUCTBUSIM IIPABUTEIBCTBA CBEPAJIOBCKON O6J1ACTH
1 POH/Ia PAa3BUTHUSA MOHOTOPOZAOB, OKOHYAHUE €€
CTPOUTENBCTBA HAMEYEHO Ha 3-11 KBapTan 2017 roxa.

HoBBI 32BOJ] THOKUX TPYO — SIKOPHBIN PE3UAECHT
UHYyCTPHUAIBHOI'O ITapKa «BbOrocioBCKum»,
CO3/[JAaHHOT'O IIPH YYACTHUH IPABUTENBCTBA
CBepaIoBCKOM 0bs1acTy U [IpaBUTEIBCTBEHHOM
KOMMUCCHUH IO NOJAJIEPIKKE MOHOTOPOAOB. ITapk
ABJIAETCA NPOMBIIIIIIEHHOM IVIOMAIKON B PAMKAX
TEPPUTOPHH ONEPEKAIOIIETO COLTUATBHO-
3KOHOMMYECKOTO Pa3BUTHUA. [IPOEKT B IeKadpe
2016 roxa monyuwn cratyc pesujerta TOP,
rapaHTUPYIOMErO HAJIOT'OBBIE JIBI'OTHI,
006eCTrIeynBaIoNue CaMbIHN BRITOAHBIN B Poccru Ha
CETO[HA PEKUM CO3/AHH HOBBIX IIPOU3BO/ICTB.

B yacTHOCTH, B IEPBLII I'Of, IPOU3BOACTBO
IIOJTHOCTBIO OCBOOOXKAAETCS OT HAJIOT'd HA IIPUOBLIIb,
B niocjenyomue rogsl — 10% (6€3 1broT HaJIor pABEH
20%), HaJior Ha 3eMJII0 — 0% (6€3 JIbI'OT — B CPEJHEM
1,5%), HaJ10r HAa UMYILIECTBO OpraHusanui — 0% (6e3
JIBTOT — 2,2%), CTPAXOBBIE B3HOCHI — 7,6% (6€3 IbroT
3TU B3HOCHI paBHEI 30%).

Kpome 3Toro, MpoeKT nony4vaeT 6€3B03ME3JHOE
MOJKJIIOYEHHE K UHXKEHEPHOH U IIPOMBIIIIEHHOM
UHMPACTPYKTYPE, CO3AAHHOU 1O CAMBIM
COBPEMEHHBIM CTaHAapTaM. Bce 3To 1mmoc 6;1130CTh
K 3anagHor CHO6UPH, KOTOPYIO O6ECTIEUHBACT
IIpsAMast ABTOMArucTpanb EkarepuHoypr — XaHThbI-
MaHCHHCK, JIENIAET IJIOMAIKY MHAYCTPUAIBHOI'O
apKa «bOroCcJI0BCKUI» UICAIBHOM JIUIS PA3MEILICHUS
MIPOU3BOZCTB, OPUEHTUPOBAHHBIX HA HE(PTETA30BBIN
cextop Poccun.



BaXxHO HAIIOMHUTB, YTO AEUCTBYIO U
4eIIOMHCKUI 3aBO AO «YpanTpyoMal,
€ITMHCTBEHHBIN B POCCUU TPOU3BOAUTEID
T'UOKHX HACOCHO-KOMIIPECCOPHBIX TPYO, TAKKE
CO3/1aBaJICS C YUCTOT'O JIMCTA, OH ObLII IOCTPOEH B
YHUCTOM NOJIE C HyJIA 32 2,5 roAa. OHOBPEMEHHO
BBITIOJIHSIIN Pa3Pab0TKY TEXHOJIOTUU IPOU3BOZCTBA,
OPOEKTUPOBAHUE U CTPOUTENBCTBO 3aBOAA. PAGOTHI
IPOJOJIKAIUCH JIETOM U 3UMOU B yJJAPHOM TEMIIE,

U Yepes [1BA T0/1a ObLIA BBITYIIECHA [IEPBAS ITAPTUSA
OPOAYKIIUH.

Cerogns AO «Ypanrpybmair — JUHAMHUYHO
Pa3BUBAIOIIUICA 32BO/] 1O IPOU3BOACTBY
BOCTPEOOBAHHON PBIHKOM HAYKOEMKOU U
YHUKAJIBHOM IPOAYKIIUU: TPYO I HEPTAHON U
ra30BOY IPOMBIIJIEHHOCTH, TPYO A1 A IIOMUHHUEBONU
Y1 aBTOMOOWJIBHOI IPOMBIIIJIEHHOCTH, TPYO JJ1
ABHAITMOHHOM Y KOCMUYECKON TEXHUKHU.

3aBOJ BBIITYCKAET MIUPOKYIO FAMMY TPYOHOMU
NPOAYKIIUH. FICTIONb3ys TEXHOJIOTMYECKOE
MNPEUMYIIECTBO B IPOAYMAHHOM, TPAMOTHOM
C MHXXEHEPHOU TOUKH 3PEHU S, OCHAIEHUHN
060PYOBAHMEM, 3aBOJ, CIIELTUATM3UPOBAJICA HA
MPOMU3BOJICTBE AJIEKTPOCBAPHBIX M OECITOBHBIX
XOJIOAHOAE(POPMUPOBAHHBIX TPYO M3 YITIEPOAUCTBIX
Y HEPKABEIOMUX MAPOK CTAJIET.

DTO BBICOKOTOYHBIE KOPITYCHBIE TPYOBI 15
NOTPYKHBIX JIEKTPOHACOCOB U Asuraresnei (IToH
u [ID) uz craneit 22I'FO, OOI'CO, ct 20, T 35,
08X18H10T, 12X18H10T, MmoHenb U Ap. JirHa TPyO
710 10 M. OTIUYHUTEABHOM OCOOEHHOCTBIO IBISIETCS
TO, YTO BHYTPEHHHNI KAaHAJI BCE1 HOMEHKJIATYPbI
3TOI'O BU/IA IPOAYKIMU NIUPYETCH (XOHUHIYETCS)
HAa YHUKAJIBHBIX NIBEHUIIAPCKUX CTAHKAX B pa3MeEP
c nnosiem gonycka ot 0,12 7o 0,08 MM 1 IIPaBUTCA
C MUCMOJIb30BAHHEM JIA3E€PHBIX U3MEPUTETBHBIX
CUCTEM.

3aBOJ IPOU3BOAUT JIEKTPOCBAPHBIE
XOJIOAHOAE(POPMUPOBAHHBIE TPYOBI 4151 KAPJLAHHBIX
BAJIOB /1 ABTOTPAHCIIOPTHOI'O CEKTOPA
IIPOMBIIIVIEHHOCTH U3 CTael Mapok 10, 20, 22T'1O,
09I'C®D ¢ TEXHUYECKHUMHU TPEOOBAHUIMU 110
I'OCT 5005-82 ¢ BHyTPEHHUM IUAMETPOM OT 45 MM
210 105 MM, TOJIIIMHOM CTEHKHU OT 2,5 10 6 MM.

OCBOEHO NMPOU3BOJCTBO TOHKOCTEHHBIX,
BBICOKOTOYHBIX 10 TEOMETPHUUECKUM
XAPAKTEPUCTHUKAM U C TAPAHTUPOBAHHBIMHU
MEXAHUYECKHUMU CBOMCTBAMH KOPIYCOB /IS
OypuIbHBIX TPYO MnHenKU WireLine pazmepamu
55,6x4,8 MM, 70x4,8 MM, 89x5,6 MM, 114,3x6,3 MM.
DTO NO3BOIUIIO OTKA3ATHCA OT (DPAHITY3CKUX U
KUTANCKUX IIOCTABOK OPEHOYPICKOMY 34BOJY
OYpOBOTO OOOPYAOBAHUS, TIOTPEOUTENIO JAHHOM
MPOAYKIINU.

s TIepMCKOM KOMIIAHUN HEMPTAHOTO
MamuHocTpoeHus (ITKHM) ocBOeHO MPOU3BOACTBO
3JIEKTPOCBAPHBIX XOJOAHOAEMOPMUPOBAHHBIX TPYO

JULS1 JJTMHHOXOZOBBIX 11€JIbHBIX TIJTYHXXEPOB U3 CTATIN
22TTO nimuHow 4,5 M pazmepamu 44x5,5 u 56,7x5,35 MM.

OJHUM U3 BUJJOB IPOAYKITUH SBIISIOTCS
JIEKTPOCBAPHBIE NIPSIMOIIOBHBIE TPYOBI U3 CTAIN
09I'C® rpynnsl npouyHOCTH K52 ¢ yaanieHHbIM
BHYTPEHHHUM I'DATOM JIJIs1 O6YCTPOHCTBA
TPyOONIPOBO/IOB C UCIOIB30BAHUEM COCTUHECHUS
Tuna «barnep». Pazmepom 114x5—6 MM U JUIMHOM
10 12 M.

DTOT BUJ] IPOAYKLINU ITO3BOJSET IPUMEHSATD
TPYyOBI 151 TPYOOIIPOBOAOB 6€3 NCIIOIb30BAHUS
CBAPHBIX COCITUHEHUH, YTO B PA3bl YBEJIUYUBACT
IIPOU3BOJUTEIBHOCTD IIPU COXPAHEHUHU I'APAHTUH
10 HAJIEKHOCTU.

3aBOA IPOU3BOAUT KATHJLISIPHBIE TPYOBI U3
HEPXKABEIOINX MAPKU CTAJIEN pazmepoM oT 0,8 Mm
10 HAPY>KHOMY /TUaMeTpy 710 5 MM 1o TOCT 14162-79,
TV 14-3P-1560-2008, TY 14-225-9-88 mist
OprubOPOCTPOUTEECH, METUITUHCKOM, aBUAITMOHHOM
IIPOMBIIIIEHHOCTH, BITK.

W, HaKOHEL], OJHUM U3 BUJJOB IPOAYKIIUH
OPEANPUATUSA ABIAIOTCSA THOKHUE HACOCHO-
xoMmnpeccopuele Tpyos! (THKT) nuamerpoum 33,5;
38,1: 60,3 MM CO CTEHKAMM TOIIIUHOM OT 3,0 10
4,0 MM. Tpy6BI HAMATBIBAIOT HA METAJUIMUYECKUE
6apabansl guamerpom 3050 u 3250 MM HIUPUHOH
1800 mM. [ImrHa Tpy6 1o 5000 M. TexHuueckue
TPEOOBAHUA K TPYOAM, COPTAMEHT, MEXAHUUECKUE
CBOWICTBA, YCJIOBUS UCIIBITAHUSA U IP. U3JIOKEHEI B
TV 1373-011032532744-2008. O6'b€M BBITYCKA TAKUX
Tpy6 — 10 600 TOHH B oI,

AO «Ypanrpyomaiir» 06713/1a€T YHUKAJTbHBIM
Ka/IpOBBIM ITIOTEHITUAIOM, CIIOCOOHBIM
UHUIIMUPOBATD U BBINIOJHATh HHHOBALIMOHHBIE
npoeKThl. Ha Yenss0MHCKOM 3aBO/IE U3TOTOBJIEHO
6oJsee 1 MJIH METPOB JUIMHHOMEPHBIX F'HOKUX
Tpy6, TpoBeaeHO 60ee 1000 UCIIBITAHUNA HA
MaJIOLUKJIOBYIO YCTAJIOCTh HA COOCTBEHHOM
YCTAHOBKE IS IUKJINYECKUX UCTIBITAHUH TPYO
B YCJIOBUSAX, OJIM3KUX K 9KCIUIYATALTUOHHBIM,
pa3paboTaHa METOAUKA IPOTrHO3UPOBAHU CPOKA
CJIYKOBI TAKUX TPYO B PA3JIMYHBIX YCIOBUSIX
SKCILTyATAII UL

OcC03HAaBas TOT PAKT, YTO JAHHOI'O OO'bEMA
HEJOCTATOYHO JIJIA YIOBJIETBOPEHMS CIIPOCA HA
POCCHICKOM PBIHKE, B 2015 rogy 6610 IPUHATO
peneHne O CTPOUTEILCTBE BTOPOU OUEPESU B
KpacHOTYypBUHCKE.

IIpu pa3pabOTKE NPOEKTA AKLIEHT ObLI CAE/IaH
HAa MAKCUMAJIBHO ITOJIHOE YZOBJIETBOPEHUE
NOTPEOGHOCTEN POCCUUCKOTO PBIHKA, ObLIIA CO3AHA
MOCTOSTHHO JEUCTBYIOM A pa60Yas IPyIIa 1o
Pa3paboTKE IPOEKTA 3aBOJA C KPYITHENIIEH
POCCUICKON KOMITAHUEN, SKCITYATUPYIOLIECH THOKUE
H4COCHO-KOMIIpeCCOpHBIE TPYyObl, — OO0 Ilakep
CepBuc».

B utore coBMeCTHOI paboThl 661 Pa3paboTaH
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IIPOEKT, IPEAYCMATPUBAIOIUN IIPOU3BOACTBO O 3aBO/14 BBINOJHAIU COTPYAHUKU AO «Ypantpybmani»
6 Toic. TorH THKT B roj1 CJICYIONIEro COPTaMEHTA C IIPUBJIEYEHHUEM KOMAH/IBI CIIENUAINCTOB 13 CIIA.
(cm. TabmL). 11 anpens 2017 roga B KpaCHOTYPBUHCKE IIPOLIEIT
OKPYKHOU (pOpyM «KpaCHOTYPBHUHCK — TEPPUTOPHUA
Taoruua OINEPEKAIOLIETO PAZBUTHA: HOBbIE BO3MOXHOCTH
Tommuua | CHemM@HKAIHS Ha THOKHE HACOCHO- JUIA IPEANPUHHUMATENBCTBA>. B pamMKax (popyma
Auaverp | cremxm, [XommpeccopunieTpy6st (THKT)APISST | 11o/1iicato CTPATErNIECKOE COTTIATIEHHNE MEKTY
s il;lrmnMgmHﬁArgemnTememn) 00O dTakep Cepuc> u OO0 «3aBOJ THOKUX

5ST 5ST ssT |APLSST| APISST TPy6 «YpanTpyoMaIr» O COBMECTHOU PEATU3ALN

- CT100 | CT110
“op | M [ | waxe. [ CT70 | T80 | CT90 | Teod” | Y75 [POEKTA CTPOUTEIBCTBA M SKCIITYaTAL[|H 33BO/A B
asy | 52 | 2 | G0 O K 5017202
MIIA) | MITa) MITa) ) ) PAaCHOTYPBHUHCKC HaA 17— 7 TOMBL.
10001 4l 2z [ 32 | - - - - - TeXHOIOTHs IPOU3BOACTBA U KOHTPOJISL

rUO6KHX TPYO HA HOBOM 34BO/IE€ HALIEJIEHA HA
YBEJIMUYEHHE CPOKA CITYKOBI TPYO B yCIIOBUAX
pEaNbHOM KCIUIYATAIIUH U YBEITUUCHUS

1500 [ 381 | 24 | 5.2 B _ _ _ i
1750 | 445 | 28 | 57 | - _ _ _ -

2,000) 508 | 28 | 64 - - - - - CPEIHETO rAPAHTUPOBAHHOI'O YUC/IA CITYCKO-
2375 | 603 | 34 | 64 - - - - - nofibeMHbIX ornteparutt (CI1O) 1o He meHee 60, 9TO
06€CIIeYnBAETC CAMOM HOBOM B MU PE HA CEIOJHS
Kpome Toro, npelyCMOTPEH BBIITYCK JIMHUEN IIPOU3BO/ICTBA, BHIBEPEHHOM TEXHOJIOI'MEH,
CIIEIIUAIbHBIX BU/IOB JNIMHHOMEPHBIX TPYO: TPY6 1009%-M HEpa3pyMIAIOMUM KOHTPOJIEM HA KAXK/JOM
C IEPEMEHHBIM CEYEHUEM, TPYOBI B U30JIALIUH JJI 3TAIE NPOMU3BOJCTBA, y4ETOM KOHCTPYKTHUBHBIX
CO3/IaHUS NPOTAKEHHBIX HE(PTENPOBOJOB, TPYO C U TEXHOJIOTUYECKUX (PAKTOPOB B IIPOLIECCE
33aIIACOBAHHBIM Kab€IeM. IIPOU3BOJACTBA U AKCILTyaTanuu Tpy6. Ilocnennee
AKTHUBHOE B3aUMOJECHUCTBHE CIIELUAIHCTOB, U €CTb T€ 3HAHUA U CEKPETHI IIPOU3BOACTBA U
MMEIOIIUX OOIBIION ONBIT SKCILIYATALIUU TPYO, U HCIIOJIb30BAHUA TPYO, O6ECTIEYNBAIOIINE YBETUYEHNE
CIIEITUAIUCTOB IO U3TOTOBJIEHUIO 3TUX TPYO JaeT CPOKa CJIYKObI UX B PA3JIMYHBIX YCIIOBUAX
BO3MOXXHOCTB YYECTD OIBIT, HAKOIIJIEHHBII HA BCEX IKCILTyATAL U
CTAIUAX )KU3HEHHOT'O [TUKJIA TPOAYKIIUH, YIECTh BCE B cooTBETCTBHM C PA3PAOOTAHHBIM TEXHUYECKHAM
TPEOOBAHUA U OXKUJAHUSA K KAYECTBY NOTPEOUTEIIEH 33/IaHUEM U YTBEPKAECHHBIMU TEXHOJIOTUYECKUMU
YHUKAJIbBHOU UMIIOPTO3AMEMIAIOMIEN TPOAYKIINH, pEraMeHTaMu, HOBbIH 3aBOJ 6y/I€T BBIITYCKATD
UCIIOJIB30BATh ONBIT IPOU3BOJCTBA, UCIIBITAHUI U JUIMHHOMEPHBIE THOKHE TPYOBI B OYHTAX U3 CTAJIBHOH
IKCILTyaTAIMU THOKUX HACOCHO-KOMITPECCOPHBIX IIOJIOCHI HA TPYOO3JIEKTPOCBAPOYHOM CTAHE.
TPYO. ITporecc HAYUHAETCS C BXOJHOTO
B nTore COBMECTHOI PaOOTHI 32 9 MECALIEB KOHTPOJISI CTA/IbHOH IOJIOCHI,

JUISI HOBOT'O 3aBOZIAa B KpaCHOTYPBUHCKE OBLI
Pa3paboTaH MPOEKT, KOTOPHIH, C OAHOM CTOPOHHI,
YUHUTBIBAET OIBIT IPOU3BOJCTBA JIMHHOMEPHBIX
Tpy6 B HeNAOUHCKE U MUPOBOX OIIBIT IIPOU3BOJCTBA
TAKUX TPYO, a4 C JPYTOI, — PEATIBHBINA OIIBIT

UX IKCILIYATALUH B HEIIPOCTBIX POCCUUCKUX
YCJIOBUAX, HAKOIUIEHHBIN U CUCTEMATU3UPOBAHHBIN
cnenuanuctamu OO0 dlakep CepBUC». PazpaboTky
TEXHOJIOTUHU, IPOEKTUPOBAHUE U U3IOTOBJICHUE
YHUKAJbHBIX €IUHUL, OOOPYAOBAHUA JJII HOBOT'O

U3 KOTOPOM U3IrOTABJIMBAIOT
Tpy6HL IIpeiycMOTpEH

KOHTPOJIb TEOMETPHUH,
METANIOIPAPHUIYECKUIA KOHTPOJIb,

YPANTPYBMALL
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OCMOTP TOBEPXHOCTH, AHATIU3 CONNPOBOUTENBHBIX
JIOKyMEHTOB, KOHTPOJIb XUMHYECKOTI'O COCTABA
KaK0H IIJIABKU METAJIJIA IITPUIICA. B mporecce
YKPYITHEHUS PYJIOHOB KOHEL] IOJIOCH OTPE3AIOT
O/ YIJIOM K OCH MTOJIOCHI ¥ CBAPUBAIOT C HAYAJIOM
CIEAYIOEN IOI0CHL. CBAPHOE COEIMHEHNE
33a4MIIAIOT 3ANOJIUIIO, YCUJIEHHUE CBAPHOTIO 1B
TEPMUYECKH OOPAOATHIBAIOT, KOHTPOIUPYIOT
YABTPA3BYKOBBIM METOJJOM M PEHTTEHOM KAa4ECTBO
«KOCOT'O» IIONEPEYHOTIO CThIKA. Ha criennajibHOM
HAKOITHUTEJIE U3 CBAPEHHBIX JIPYT C JPYI'OM PYJIOHOB
HAMAaTBIBAIOT IOJIOCY HEOOXOAUMOU JIIUHBL,

4TOOBI U3 HEE U3TOTOBUTD JJIMHHOMEPHYIO TPyOy
TPEOYEMON 3aKA3YUKOM JIIMHBL.

ClelyeT OTMETHUTB, YTO HECKOJIBKO €TMHUIL
060PYIOBAHUSA y2KE PA3PAOOTAHBI, U3TOTOBJIEHBI U
MPOBEPEHBI CIIENHUATUCTAMU AO «YpanTpyoma»

B PEAJIBHBIX IPOMU3BOJICTBEHHBIX YCIIOBUAX — 3TO
JIMHUSA YKPYTTHEHUS PYJIOHA, YCTPOHUCTBO JJIA
LUKJINYECKHUX UCHIBITAHUM U aIPEraT IPOJOJIbHONU
PE3KHU PYJIOHOB.

B imHuM yKpyIHEHNA UMEETCS YCTPOUCTBO AJ1s
NPELNU3NOHHON OOPAOOTKH CBAPHUBAEMBIX KPOMOK
MOJIOCHI U YCTPOMCTBO JIJIS CBAPKH, 3aYHUCTKU U
TEPMUYECKOU OOPAOOTKH CBAPHOT'O COETMHEHUS.

CBapKy IIPOAOJIBHOTO COEUHEHU A
NPEAYCMOTPEHO NTPOU3BOAUTD HA
TPYyBO3JIEKTPOCBAPOYHOM CTAHE TOKAMHU BBICOKOI
4aCTOTBL Cpa3y NOCe CBAPKHU CBAPHON IIOB B IMHUHU
CTaHA TEPMUYECKH OOPAOATHIBAIOT, HOABEPTAIOT
100%-My HEpPA3pyIIAIOMEMY KOHTPOJIIO, ITIOCTIE
3TOT'O BCE TEJIO TPYOBI TEPMUYECKH OOPAOATHIBAIOT
HEMOCPEACTBEHHO B IMHUHM CTAHA, OXJIAXKIAIOT U
HAMAaTBIBAIOT HA 6apabdaH. HOBYIO KOHCTPYKIIUIO
YCTPOUCTBA /I HAMOTKH YK€ U3IOTOBUIIN
U ONIPO6OBAIN B pa60TE HA AEHCTBYIOIIEM
POU3BOACTBE B AO «YparTpyOMar».

B Tpex mpOM3BOACTBEHHBIX ITPOJIETAX 3aBOJA
ruOKux Tpyo B KpaCHOTYPBHHCKE 3aIJIAHUPOBAHO
pa3MeIeHME arperara NpoJOaAbHON PE3KHU
PYJIOHOB METAJUIONIPOKATA HA TIOJIOCHI TPEOYEMOH
MU PUHBL, IMHAYW YKPYITHEHUA PYJIOHOB,
TPYyOOAJIEKTPOCBAPOYHBIN CTAH, 4 TAKKE
OOOPYAOBAHUE JIJISI HAMOTKH TPYO HA TPAHCIIOPTHBIE
O6apabaHbl.

CIIPOEKTUPOBAH U U3TOTOBJIEH [/ HOBOI'O 3aBOJA
COTPYyIAHUKAMHU AO «YpaaTpyoOMall» ClIELaIbHbIN
creH/ «baboukar AJIs1 HUKINYECKUX UCITBITAHUH.

DTOT CTEH]I, IO CYTH, UMUTHUPYET BCE IBHXKCHU S

Y HAT'PY3KH Ha TPYOy KOJITIOOMHTIOBOU YCTAHOBKU

U UCIOJIb3YET B CBOEH PabOTE YHUKAJIBHYIO 043y
JaHHBIX, HAKOIUIEHHYIO OO0 «Takep CepBuc»,

O PEANBHBIX YCIOBUAX UCNIONb30BaHUsA THKT

Ha CKBA>KHUHE IO/l HATPY3KAMU B PA3JIMYHBIX
pexumax. [IposeneHne NCNbITAHUNA U3IOTOBJIEHHBIX
TPy6 HA TAKOU YCTAHOBKE JJA€T BO3MOKHOCTD
IIPOrHO3UPOBATH peaIbHOE Koan4ecTBo CI1IO

B PA3JIMYHBIX YCIIOBUAX SKCITYATAIIUH.

Takort METO/I KOHTPOJIA KA4ECTBA TOTOBOM
OPOAYKILIUU OyJJET IPUMEHATHCS B IONOJTHEHUE K
CcTaHgapTam, IpuHATbHIM API 58T, 1 IPUOTKPEIBAET
3aBECY HaJ] O HOI U3 IPOU3BOJCTBEHHBIX
«XUTPOCTEN», 3AJIOKEHHBIX B TIPOEKT HOBOT'O
MPOU3BOJCTBA.

OCHOBHBIM NOCTABITUKOM MaTEPUAIIA LIS
npou3BoaCTBa, cranu ASTM AGO6 Tum 4 ¢
TpeOyEMBIMU HOTPEOUTENIMU MEXAHUYECKIMHU
XAPAKTEPUCTUKAMH, CTAHET TABHUN JJ€JIOBOU
napTHep AO «Ypanrpyoman» — ArcelorMittal.

AO «YpantpybMani» BBITYIIEHO 601€€ 3 ThICSAY TOHH
THKT w3 mapku ctanu A60G Tvt 4, TpOU3BOICTBA
ArcelorMittal, KOTOpBIE NONYYHIN ITUPOKOE
NPU3HAHUE TTOTPEOUTEA.

ITIpOM3BOACTBEHHBIE MOIHOCTHU HOBOI'O
34BO/IA INIAHUPYETCA BBECTH B CTPOU C yIETOM
HAKOIUIEHHOT'O 34 /1B JECATUJIETUS OIBITA
MPOMU3BO/JCTBA JUIMHHOMEPHBIX THOKUX TPYO B
Yensa0MHCKE U UMEIoIIENCsl MHPOPMALIUHU 00
AHAJIOTUYHOM IIPOU3BOACTBE BEAYIINX MUPOBBIX
npoussoguresiei B CIIA.

3a rogbl OCBOEHU POCCUUCKOT'O KOJITIOOMHI'OBOI'O
MPOU3BO/JCTBA HAKOIJIEH HEOLIEHUMBIX OIIBIT,
JOCTUT'HYThI BLICOKOTEXHOJIOTUYHbBIE KOMITETEHIINH,
KOTOPBIE, HECOMHEHHO, OYAYT ABJIATHCA TOU
OCHOBOW, KOTOPAs IO CUX ITOP MO3BOJIAA
€IMHCTBEHHOMY B CTPAHE IMPOU3BOJUTEIIO JJAHHOI'O
BH/14 IPOAYKIIUH B OAMHOYKY PA3BUBATHCA U
KOHKYPHPOBATb C 3aPyOEKHBIMU IOCTABIIUKAMU.

Pa3paboTYnKU U yYACTHUKHU PEATU3ALHH IPOEKTA
YBEPEHBDI, YTO HOBBIE IIPOU3BOACTBEHHBIE MOITHOCTH
IUIOIIAAKU B KDACHOTYPBUHCKE OYAYT YCIIEIIHO 1
CBOEBPEMEHHO BBEJIEHBI B CTPOI C UCIIOJIb30BAHUEM
ONBITA CTPOUTENLCTBA YeIA6MHCKOrO 3aBOAA
U KPENKUX MAPTHEPCKUX OTHOLIEHU,
YCTAHOBUBIIUXCS MEXKAY JIUAEPAMU PBIHKA —

OO0 dlakep Cepsuc» u AO «YpanTpybman». ©

OBOPYJIOBAHUME
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TEXHOCTPOA
W aunsuur

fapaHTpyem
CTaOMNbHOCTD,
NnOopPAAOYHOCTb

N KaYeCcTBeHHbIN

pecypc

KypHan «Bpems konmroburza» beceoyem
¢ PA. Heunosoim, kKommepueckum
OUDEKIMOPOM MUSUH20B0UL KOMNAHUL
OOO <TexrHocmpotUU3UH2».

«BpeMs KOJITIOOHHT2»: PyciaH AKyO0oBHY,
IIO3HAKOMBTE HAIIUX YUTATEJICH ¢ Bamer
KOMIIAHHEH.

Pycnan Urumos: JIM3UHIOBass KOMIIAHMS

«O0O0 «TeXHOCTPOUIHUSUHTI» YCIEITHO PA6OTAET HA

PBIHKE YETBEPTHIN I'OJI. MBI AABJISIEMCS O(PUITUATIBHBIMHU

(PMHAHCOBO-TU3UHI'OBBIM NApTHEPOM C3A0

«DUJIMAIID», 0 YeM CBUETEIbCTBYET ITOJIYYCHHBIA

HaMM cepTU(HHUKAT. 32 BPEMSI COBMECTHOM pabOTHI ObLIU

PEANN30BAHBI YETHIPE KOJITIOOMHIOBBIE YCTAHOBKH

TS2KEJIOT'O KJIACCA, IBE U3 KOTOPBIX YHUKAJIbHBL:

- II€PBas KCIIEPHUMEHTAJIbHAA YCTAHOBKA TAXKEJIOTO
xsacca MK30T-50, peann3oBaHHasI IO COBMECTHOU
AHTUKPHU3UCHOM nnporpamme ¢ C3AO0 «PHIMAII>
B 2015 roxy Ha BeICTaBKe «Hed b 1 I'a3>/MIOGE;

- YCTAaHOBK4 KOJITIOOMHI'OBAS TAXKEJIOTO KJIACCA
MK30T-40 (cocTosiiast U3 OTICIbHbBIX OJIOKOB,
CMOHTHUPOBAHHAsSI HA maccu M3KT 65276 10x10).
MbI XOTUM BUAETb YUTATEJIEN JKYPHAIA B KAYECTBE

HAIIIUX KJIMEHTOB, MBI JK/IEM BAITUX OOPAIIEHUA

U I'OTOBBI IIPEAOCTABUTD SKCK/IIO3MBHBIE YCIOBUA

MO JIM3UHI'Y HA KONTIOOUHT OBBIE YCTAHOBKH,

KOMILIEKCHI ['PTT — BCIO HOMEHKJIATYPY O60PYIOBAHUA

C3A0 «PHUIMAIL». I[ToMUMO BBIIIIEHA3BAHHOT'O

MPOU3BOAUTENSA, KOMITAHUA «J€XHOCTPOUIU3NHT >

yCIIeNIa YCTAHOBUTH OTHOWIEHUSA U C IPYTUMU

MPOU3BOJUTENAMUA OOOPYAOBAHUA.

BK: Ha KaKyI0 KATEropHIo KJIMEHTOB
opHeHTHpYeTCA Banra kommanua?

P..: <TeXHOCTPOUIU3UHI» IPEAOCTABIIAET YCIOBUA
JUJ1 BBICIIEN KATETOPHUH 3A€EMIITUKOB. Kirlouesble
KOHTPATI'€HThl JIM3UHI'A — KPYIIHbIE KOMIIAHUU
(KOpriopauyu, XOJJUHI'Y, HE3ABUCUMbIE CEPBHUCHBIE
KOMITAaHUM). Hamu npenMyIecTsa — KpaTdamninmie CpOKHr
MOCTABKH TEXHUKH, MOOUJIBHOCTD, ONIEPATHUBHOCTD
B IIPUHATUU PELICHUH, KAYECTBO, KOHTPOJIb
COIPOBOX/ACHUS CACJIKH, THOKNIT MHAWBUYA/IbHBII
HOAXO/ K KAXKIOMY KJIUEHTY.
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BK: B kakHX peruoHax <IexXHOCTPOHIH3INHI»>
peaan3yer CBOH IIPOEKTHI?

P.V.: KoMIIaHUA OCYIECTBIIAET PEATUZALTUIO
IpOeKTOB 110 Poccurickon Penepannu. Mbl padoTaeM
npenMyiecTseHHO ¢ IHAO, XMAO, peruoHaMu
3anagsoi u Bocrounon Cubupu. B 6nvsxkaimux
IJIAHAX — PEAIU3ALUs IIPOEKTOB B cTpaHax CHI u
TaMOKEHHOI'O COI034.

BK: KaxoBbI yCIOBHA IIPEJOCTABAAEMOIO Bammern
KOMIIAHHEH IN3HHTA?

P.JM.: DUHAHCOBBIIN PECYPC, KOTOPBIH MBI
NPENOCTABIAEM KOHTPATEHTAM, NPEIHA3HAYEH 1A
KOPHOPATHUBHBIX KJIMEHTOB, TAK KAK BCE IMOKYIIATEIN
HePTEra3oBOro 060PyIOBAHNA — KPYITHBIE KOMITAHUH,
KOTOPBIE UMEIOT OOJIBIIOHN OITBIT 32KYIIOK B JAHHOM
cekrope. [To3ToMy ZIEHBI', KOTOPBIE MBI PA3MEIIAEM,
OJJHU M3 CAMBIX BBITOAHBIX. [0710BOE yIOPOXKAHNE HA
KOJITIOOMHTIOBYIO YCTAHOBKY COCTABIAET 7%. CPOK
JIN3UHTA — OT 3 10 7 JIeT.

BK: BbI THYHO HMEETE OOJIBIIOH ONBIT
PadcoTHI B (PUHAHCOBO-TU3UHIOBOM KOMIIAHUH,
00CIIy>KHBAaBHIEH KIMEHTOB B CETMEHTE
HedTEerazoBoro cepBuca. A 4To MOKHO CKa3aTh O
JPYTHX YWI€HAX KOMAaHIbI <[€eXHOCTPOMIN3IUHTIA»?

P.JM.: Bce Ton-mMeHe1xepol «[€eXHOCTPOHIN3HT 2>
MMEIOT 6OJBIION OIBIT B c(pepe (PHHAHCOBO
JIESITEIIBHOCTH, CTPAXOBOI'O 6GU3HECA, B chepe
JIM3UHUTOBBIX IPOAYKTOB. «[€XHOCTPOMIN3UHT» —
YHHUBEPCAJIbHAS HE3ABUCHUMAsl BHEOAHKOBCKAS
JIM3MHTOBAsI KOMITAHUS, KOTOPAs IPEOCTABIISIET,
IIOMUMO (PUHAHCOBOH YCJIYTH, €IIIE€ U TEXHUYECKYIO
KOHCYJIBTAIIHIO. MBI XOTUM U (POPMHUPYEM TAKYIO
KOMAH/TY, YTOOBI KAXK/IBIH €€ WJICH ObLII CIOCOOEH
IIPOKOHCYJIBTUPOBATH KJIMEHTA HE TOJIBKO IO
(PMHAHCOBBIM, HO M 10 TEXHUYECKUM BOIIPOCAM.
OTMeuy, UTO BCE COTPYJHUKHU HAIIEIO KOMMEPYECKOT'O
JIENAPTAMEHTA UMEIOT TEXHUYECKOE OOPA30OBAHUE,
MPAKTUYECKHU BCE ABJISIOTCS BITYCKHUKAMU
MOCKOBCKOT'O dBUAIIMOHHOI'O MHCTUTYTA (MAL).
15 ycnentHo! paboThl U YKPENJIEHH I TADTHEPCKUX
oTHoumeHnu koMmanus C3A0 «PHUIMAII> nposeia



O6y4YEHHE IO BCEH HOMEHKIATYPE CBOEH NIPOAYKIINU
CIICIIUAJIMCTOB KOMMEPYECKOTO IEMAPTAMCHTA

OO0 «TeXHOCTPOHIU3UHI>, O YEM CBUIETENLCTBYIOT
WMEHHBIE CEPTU(PHUKATHI O IPOXOKIEHUU KypCa
«[IpOU3BOACTBO U OOCIYKHUBAHUE KOITIOOMHI'OBOTO,
430THOI'O, HACOCHOT' O, IEMEHTHUPOBOYHOT'O
060PYAOBAHUA U OOOPYJOBAHUA 11 KOMILIEKCA I'PTD».
Tak 4TO y HAC UMEIOTCA OOYYEHHBIE COTPYIHUKH,
KOTOPBIE IPOILIU JOIIOJIHUTENBHOE OOy4eHUE

IO IPOrpaMMe NPEANPUATUSI-IIAapTHEPA. TO ecThb

OHMU ABJIAIOTCA HE TOJIBKO CIICIIUAJINCTAMU I1O
]II/ISI/IHI‘Y, HO 1 MTHXCHCPAMH 11O HOMCHKHaTpr,
SHAIOIMVMHU ITPUHITUITBI pa60T1>1 TEX NJIU UHBIX BUTOB
060pYIOBAHUSA, CTOCOOHBIMH IPOBECTH MUHU-TEHJIED,
TOHUMAIOIMMU CUTYAIIUIO HA PBIHKE HEPTETA30BOTO
CcepBUCA.

BK: Kak Bama KOMIIaHMA PEKJIAMHPYET CBOH
ycayru?
P.1.: Ha Mo11 B3r714, Hanoosee 3PPEKTUBHON

L

(OPMOIT pEKTAMBI 711 KDYITHBIX U CPEAHNUX KOMITAHUH
B CEKTOPE HEPTETA30BOI'O KOMILJIEKCA ABJIAIOTCS
PEKOMEHJAIIUH, KOTOPBIE NTEPEAIOTCA U3 YCT B yCTa. Tak
4TO KJIHUEHTDI U IIAPTHEPDI, C KOTOPBIMH MBI YK€ UMEEM
OMBIT PAOOTHI, — CAMAS JIy4Ias PEKIAMa AJ1 HAC U
HAIIUX yCIIYT.

OHUHAHCDHI

BK: HeCKOJIBKO CJIOB BanmmuM mmoTeHITHAJIbHBIM
KJIHEHTAM B 3AK/JII0OUYCHHE Oecebl.

P.V.: MBI HaIEEMCS, YTO, BOIIPEKU ITECCUMUCTUYECKUM
MPOTrHO3aM HEKOTOPBIX AHAJIUTUKOB, PEIHOK
HEPTETA30BOTO CEPBUCA AKTUBHO PA3BUBAETCS U CIIPOC
Ha KOJITIOOMHIOBOE O60PYyAOBAHUE, OOOPYIOBAHUE
1A Tuapopaspeisa iacta (I'PIT) u BcrnoMorareabHOoe
060PYIOBAHUE MIOKA3BIBAET YCTOMYUBBIA POCT, 4
3HAYUT, UHBECTUIIMOHHBIE IIPOEKTHI B HEPTETA30BOM
KOMIIJIEKCE TTOJIb3YIOTCA U OYAYT ITOJIb30BAThCS
cripocoMm. CO CBOEH CTOPOHBI MBI TAPAHTUPYEM
CBOUM KJIMEHTAM CTAOUJIBHOCTD, HOPAAOYHOCTDb 1
Ka4eCTBEHHBIN PeCypc.

Ha chumie (creéa nanpaeo): Pycaan Hzunoe (kommepueckuii oupexmop OO0 «TexHocmpoiauiunz»),
Eaena Jlanomenmoaéa (zenepansustii ouperxmop C340 «PHIMAIIL»), Auopeiti Oscankun (zenepanvrulii
Juperxmop OO0 dlaxep Cepauc»), Onez Kosanw (zaraenwiii unicenep OO0 dlaxep Cepeuc»).

Domo coenano na 13-ii Medsxcoynapoonoii esicmasxe «Hegdpmo u 2as»//MIOGE-2015

OT pepakuum «BK»:

KomMnaHus «TeXHOCTPOMNN3MHI» SIBNSIETCS TPEXKPATHLIM ObOnagatenem crieumansHon NpeMmm
Intervention Technology Award B HOMMHaLUUK «DUHAHCOBbIN MHCTUTYT, CNOCOOCTBYIOLMIA BHEQPEHUIO

BbICOKOTEXHONOMMYHOIO HedTerasoBoro cepsuca B Poccnny».
Mpemus Gbina yupexaeHa B Hadane 2014 roga poccMMckmm oTaeneHem Accoupaumm crieumanmcTos
Mo KONTIOOWMHIOBLIM TEXHONOTMAM U BHYTPUCKBaXXMHHbIM paboTam (ICoTA-Poccusi).
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OUHAHCDHI

KomnnekcHoe

TIOTEPAM /1A KOMIIAHHH.

CTpaxo B a H “ e nn ﬂ Taxoxe crpaxosanne

npeanpuaTn
HedTerasoBoro
KOMIJIeKca

Pycinan UTHIOB, BULie-IPe3UIEHT IO PadoTe C
NPEeSNPUATHAMH TOILTHBHO-YHEPIETHIECKOTI'O KOMILZIEKCA
ITAO «CAK «DHeprorapaHt»

PacTymurii MUPOBOI CIIPOC HA SHEPIOHOCUTEINA
CIIOCOOCTBYET PA3BUTHIO HE(PTETA30BOU OTPACIIH,
BHE/IPEHHUIO COBPEMEHHBIX TEXHOJIOTHH,
TO3BOJISIIONIMX ONITUMHU3HUPOBATH IIPOU3BOJICTBO U
YBEJIMYUTD NIPOU3BOAUTENBHOCTE. O4EBUTHO, UTO
JIIOOOU TEXHOJIOTUYECKUH ITPOLIECC COMPSIKEH C
OIIPEJICICHHBIMU PUCKAMU, KOTOPBIE HEBO3MOXKHO
OPEABUJICTD U 3APAHEE UCKIIOUUTD dP(PEKT OT
UX HETATUBHOI'O BO3JEUCTBUA. IMEHHO IO3TOMY
y2KE€ MHOT'O JIET B POCCHMM aKTUBHO IPUMEHSAETCS
CTPaXOBaHHUE.

B COBpEMEHHBIX YCIOBUAX, KOTOPBIE
XAPAKTEPUIYIOTCS ITOBBIINICHHOM
HEOIIPE/ICTIEHHOCTHIO SKOHOMUYECKUX,
HOJUTUYECKUX, TEXHUYECKUX U
OPraHU3AIMOHHBIX (DAKTOPOB, YIIPABJICHUE
PHUCKAMU NIPEJICTABISIET OUYCHb BAXKHBIN 1
3HAYMMBIN 3JIEMEHT CUCTEMBI YIIPABJICHU S
He(MTErazoBbIMU NPOEKTAMU. OCOOEHHO KOT/ja
PEYb UJET O BEAYIIEH OTPACIH CTPAHBL, KOTOPAs
T€HEPUPYET JOXO/bI TOCYJAPCTBA, IPAXK/IAH,
CMEXKHBIX OTPACJIEN U UTPAET OCHOBOIIOJIATAIONTYIO
POJIb B COLIMATIBHO-9KOHOMUYECKOM PA3BUTUN
Poccun.

COBPEMEHHBIE IIPOTPAMMBI YIIPABJICHUS
PHUCKaAMU NIPEATPUATHI IPELIATAIOT MHOXECTBO
PEMIEHUN U METOLOB. OJJHAKO HANOOJIEE YCIIENTHBIM
U [IEJIECOOOPA3HBIM IPHU3HAH MEXAHU3M
crpaxoBanusd. ITAO «CAK «DHeprorapaHT»»
IPEAJIATAET BECh KOMIIJIEKC CTPAXOBBIX IIPOTPAMM
JULSL IPEAIIPUATUN TOILIMBHO-3HEPIETHYECKOT'O
KOMIJIEKCA, YYUTBIBAIOIINX CIOKHOCTD
IIPOU3BOACTBEHHBIX IIPOLIECCOB OTPACIY,
HUCHOJIb30BAHUE JOPOTOCTOSAIIEIO OOOPYAOBAHMS,
PaboTy C BENIECTBAMU U MATEPHUATIAMY,
0061aJAI0IMMU OIIACHBIMU CBOUCTBAMH,
IPOSIBJIEHUE KOTOPBIX MOKET [IPUBECTU K
3HAYUTEbHBIM, 4 THOI/JIA K KATACTPOPHUYECKHUM

92 Ne 2 (060) Uions/June 2017

BHYTPHCKBA>KUHHOT'O
reo(pu3nIeCKOro
O60PYAOBAHUS ABJISICTCS
OJJHHAM U3 CAMBIX
BOCTPEOOBAHHBIX BUJIOB,
IOCKOJIBKY ITO3BOJIAET
SHEPTOTAPANT | KOMIIEHCHPOBATb
MOTEHIIAAIBHBIE PUCKH,
KOTOPBIE IIPOU3OIILIN B
PE3YALTATE IIOXKAPA, B3PbIBA, (DOHTAHUPOBAHUA
CKBA’KHHBI MJI OOPA30BaAHMS ITPUQPOHA,
CTUXUIHBIX 6EACTBUH, U IPYTUE. [JOCTOMHCTBO
CTPAXOBBIX IPOrpamMM: 1) paCIIUPEHHOE
CTPAXOBOE ITIOKPBITHE; 2) TJOBEPUE IOC3AKA3YHKOB;
3) JII0OOH MEPUO]] CTPAXOBAHUS —

OT OJHOT'O MECSI1IA /IO TO/la U OOJIEE.

HeCcKOonbKO IPUMEPOB M3 ONBITA CTPAXOBAHU S

ITAO «CAK «DHeprorapant»:

- CTPOHUTEIBCTBO KOMIUIEKCA IO OJIOTOBKE,
CXKVDKEHUIO I'a32, OTrpy3ke CIIIN 1 ra30BOro
KoHpeHcaTa IOxHo-Tam6erickoro TKM 3A0
<«I'pect KOKCOXMMMOHTAX;

- CTPOHUTEIBCTBO CIOPTUBHO-O30POBUTEIBHOIO
komIekca 3AO «BaHKOPHEPTD»;

- PabOTHI IO KAMUTATBHOMY CTPOUTEILCTBY
006bEKTA «MOHTAKHO-COOPOUYHAS IJIONA/IKA
I'AJIPOTEXHUYECKUX COOPYKEHUI M/P
Cesepnoro Kacriust OO0 «JTYKOWJI-
HU>XXHEBOJDKCKHEPTD>.

IToauc 1A CIeHaIu3upPOBAHHOM
TEXHHKH

CHenuaau3upoOBAHHAS CAMOXO/IHAS TEXHUKA,
IIPUMEHSEMAs IPU PAOOTAX HA MECTOPOXK/IACHUAX,
MMEET PsiJ] CIENN(PUUIECKHUX PUCKOB, KOTOPbIE
HE Y BCEX CTPAXOBBIX KOMIIAHUH NOKPBIBAIOTCS
IOJIMCOM CTPaxXOBaHUs. Kak MpaBuio, o
JOrOBOPY BKJIIOYAIOTCA pucku JTTI Ha foporax
OOIIIETO MOIb30BAHUS, ABAPUH, CTUXUIHBIE
O€/ICTBUS, IPOTUBOIPABHBIE ICUCTBUS TPETBUX
suL,. 1o BCeM OIIEHKaM, Pa3BEAKA 1 JOObIUA
He(MTU 6YAyT HEPEMEMATHCS HA MIEIb() U B
BocTounyio CU6HPE, O4E€BU/JHO, YTO OCBOECHUE
HOBBIX TEDPUTOPHH C 6OJIEE CIOKHBIMU
Ir€O0JIOTUYECKUMU U KITUMATUYECKHUMU YCIOBUSMU
OYZAET COMPSKEHO C JOMOTHUTETbHBIMH PUCKAMU.
ITo3TOMY BOIIPOCHI OOECHIEYEHM I KAYECTBEHHOIM
CTPAXOBOU 3AIWUTOU NPEATIPUATUNI
HE(PTEra30BOrO KOMILIEKCA OYAYT BCE 6osee
AKTYaJIbHBI U BOCTPEOOBAHEL  ©

https://www.energogarant.ru/



IlokanbHasa nogaepxka ons
Balwinx pacTyLwmx notpedbHocTen

Quality Tubing — MypoBol NUMAEP B NPOM3BOOCTEE KONTIOOUHIOBLIX TRYD ¢ 40-neTHrM
CTAMEM — FOTOB NOAAEPKaTE DLICTPO PacTyLWMiA POCCMACKMA PHIHOK NOCTaBKaMKN rmbKmnx
TPYD ONTUMU3UPOBEHHOMD AM3aAHa ¢ MECTHOMD cknana. Mbl rOTOBEI NPEA0OCTABMTE
Haunyywue peweHnd, npesocxogame Baww tpebosanna k konTOOUHIoBLIM TpyDam
O2ME ONA CAMBIX CROMHLIX CKBAMWH

Ml Bynem pags nomode Bam paynoHanvavpoearts Bawy paboty 3a CHeT COKDALLEHWA
BPEMEHM NPOCTOR 00OPYOOBAHWMA W 3aTpar.

OnA nony4eHA AONONHWTENBHOR MHODMALWW NOCETUTE HaW canT
nov.com/qualitytubing unu HanvwwTe Ham no agpecy qualitytubing@nov.com.

Quality Tubing | N®Y {2 iitionsoiutions



POCCUNCKW TOCYAAPCTBEHHbIA YHUBEPCUTET
HEDPTN UTA3A vm. U.M. TYBKNHA

ba3oBhbii BY3 HedTerazoBoro komnnekca Poccum

IV MEXKAYHAPOHAS (X1l BCEPOCCUNCKASA) HAYYHO-MPAKTUYECKAS
KOH®EPEHLINA «<HEDTENPOMbICJIOBAA XUMUSA»
cocroutcs 29 moHa 2017 ropa B POCCMACKOM rocyiapCTBEHHOM YHUBEpPCUTETE
HedT™ U rasa (HauMoHaNbHOM UCUIEAO0BATENIbCKOM YHUBEPCUTETE) UMEHU
.M. IybkuHa, no agpecy: r. MockBa, JIeHMHcKu npocnekT, A. 65/1

B koHdepeHunn npegnonaraeTcs y4actme npepcrasutenert HAW, By3os, npeanpuatnm n dupm,
3aHMMaOLWMNXCS pa3paboTKoM, NPOU3BOACTBOM, MOCTaBKOW M MPUMEHEHMEM XMMUYECKNX
peareHToB A/ HeTAHOM 1 ra30BOM NPOMBbILLNEHHOCTU Ha TeppuTopumn Poccum n crpan CHIL

YyacTHMKaM KoHdepeHLMn NpefoCcTaBnseTcs BO3MOXHOCTb BbIIBUTb OCHOBHbIE TEHAEHUMN B
pa3BUTUN MUPOBOIO U POCCUINCKOTO PbIHKA XMMNYECKMX PeareHTOB, YCTaHOBUTb KOHTaKTbI U
nony4nTb Heobxoanmyto MHOPMAaLMIO O COBPEMEHHOM YPOBHE NPOM3BOACTBA U MPUMEHEHMS
XMMWYECKNX peareHToB AJis He(TAHOWN 1 ra30BOM MPOMBILLNEHHOCTH.

TEMATUKA KOH®EPEHLINW:
® peareHTbl Ans bypeHns, 3aKkaHYMBaHWS M PEMOHTa CKBaXMH;

® peareHTbl M TEXHONOMMU UX NPUMEHEHUS B MpoLieccax NoBblWeHUs HedTeoTaaum Nnacros,
WHTeHcUdUKaLMM oObIYMN HedTY;

NPUMEHEHWE XMMNYECKUX peareHTOB NMpu TpaHcnopTe Hed TN 1 HeTENPOAYKTOB;

pa3paboTka 1 NpUMeHEHWE COBPEMEHHbIX 3aLUMUTHbIX MaTepuanos, bakTepuunaoB U MHTIMOUTOPOB
KOPPO3UMU, CONEOTNOXEHMS U NapatUHOOTIOXeHMs Npu fobblde 1 TpaHcnopTe HedTU U rasa;

NpUMeHeHNe BOJOPaCTBOPUMbIX MONIMMEPHbIX MaTepUanoB B NpoLieccax dKCryaTaumm HedTaHbIX
MeCTOPOXAEHNN;
NOBEPXHOCTHO-aKTMBHbIE BeLLecTBa B HE(TSHOM 1 ra30BOWN NPOMbILLAEHHOCTY;

husmko-xMMmnyeckne nccieloBaHNs HebTeln U peareHToB, MPUMEHSIEMBbIX 41l AOObIYMN U1
TpaHcnopTa HedTU U rasa;

JKoJiorm4yeckmne acnekTbl Npon3soacTBa N MPUMEHEHNA XMMNYECKUX peareHToB B Heq)TFIHOVI n
rasoBom MPOMbILLNEHHOCTH;

VIH(bOpMaLl,VIOHHOG obecneyeHuve n MapKeTUHI B obnactu npomnsesoacrea N NpuMeHeHUd
XMMUN4YeCKunx peareHToB anda Heq)TFIHOVI 1 ra3oBom MNPOMbILLNEHHOCTA.

Appec oprkomuTeTa KOHpepeHLmMN:
119991, B-296, MockBa, JleHnHckuin npocnekT, 65, kopnyc 1, PTY HedTu 1 raza (HNY) umenn U.M. [yokuHa
E-mail: npch@gubkin.ru  ®akc: (495) 956-62-57




TexnoaozuuecKkas HeuoKoCcms Ha OCHO8e
6AZKOYNPY2UX NOGCPXHOCMHO-AKMUBHBLX
seuiecma O npoeeoenusn 2uopopaspviea naacma
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I'mapasandecKkHi pa3pois miacra (IPID)
ABJISIETC OGHUM B3 HanOos1ee 3 HeKTHBHBIX 1
PACIIPOCTPAHEHHBIX METO/IOB HHTCHCH(DHKAITHH
JTOOBIYH ILTIACTOBBIX (PIIOMA0B. B KagyecTBe
sKuaKocTy IPIT HauGoIbIIee pacpoCTpaHEHHUE
IIOJIYy9HJIN BOJHBIE PACTBOPHI IIOITMMEPOB,
OJHAKO IIPH UX HUCII0JIB30BAHUU BO3HUKACT
mpoobIeMa yxXyameHHU s (hHIbTPAIHOHHBIX
CBOMCTB KOJLJIEKTOPA 34 CUET KOJIbMATAITUH
OCTATKAaMH HEPA3PYUICHHOI'O IIOJTUMEPHOT'O
ress. B crarbe npuBeIeHbI HCCIETOBAHHU A IO
pa3padoTKe 6ecoInMePHON skuaKocTu IPIT
HA OCHOBE BA3KOYIIPYI'HX IIOBEPXHOCTHO-
AKTHBHBIX BenIeCTB. B xo1e paboTsI 6bL1a
paspadoraHa ;KuAKOCTHh I'PII 1151 BCKPBITH S
HHU3KOTEMIIEPATYPHBIX IVIACTOB HA OCHOBE
IIPOAYKTA OTE€UYECTBEHHOI'O IIPOU3BOICTBA
Hedrenon BYIIAB - AO <Xumeko-T'AHI».
IIpoBeEHHBIE NCCIAETJOBAHH A IIOKA3AIH, YTO
IIPH OTHOCHUTEIHHO HEBBICOKO¥ 3(h (P eKTHBHO¥
BA3KOCTH >KHJIKOCTH Pa3pbIBAa OHA CIIOCOOHA
YAEP>KUBATH B 00'b€Me PACKIHMHHUBATOIIH
marepual 3ydeHue CBO¥ICTB Pa3padOTaHHOM
SKHUIAKOCTH I'PII ¢ HOMOIIBIO OCITMJIIAITHOHHOT'O
peoMeTpa MoKa3ajio, YTO IO 3HAYCHHUAM MO YA
HaKoIUIeHHA G, OTBEYAIOLIEro 3a yIpyroe
COCTOsIHHE, pacTBOP BYIIAB B 3HAaYHUTEIHBHOM
CTENEeHH OJIN30K K CHIUTHIM I'yAPDOBBIM
JKHIKOCTAM. B X0me paGoThI ObLIH OIIpeae/ICHbI
peosioruyeckue u (huIbTpamHoOHHbIE
XaPAKTEPHUCTHKH pacTBOopa BYITIAB.

IIpeaI0:K€eHHBIH COCTAB ABIAECTCA
IIOTEHITUAJIBHO BO3MOKHBIM BHIOM
TEXHOJOTHIECKOH SKHIKOCTH Pa3pbIBa
A nponmnasTHoro I'PIL mpoBoguMOro B
HHU3KOTEMIIEPATYPHBIX IVIACTAX, B YACTHOCTH
Boaro-ypaabCKoro peruoHa ik BocroaHomn
Cubupmu.

I'mapasnanyeckuii pas3pois riacta (I'PIT)
SIBJISIETCSI OIHUM M3 Hanbosiee 3(pPeKTUBHBIX U
PaCcIIpOCTPAHEHHBIX METOOB MHTEHCU(PDHUKAITUHN
JIOOBIYH IIIACTOBBIX (DIIFOUIOB U IIPUEMUCTOCTH }
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Hydraulic fracturing (HF) is one of the most
effective and wide-spread methods of enhanced
oil recovery. Water polymer solutions are the
most wide-spread HF fluids, but application of
these solutions decrease reservoir filtration
properties due to clogging with undisturbed
polymer gel residues. The paper describes
researches on development of non-polymer
HF fluid based on viscoelastic surfactants
(VES). Research team developed HF fluid for
low-temperature reservoirs based on domestic
product Neftenol VES by Himeco-GANG.
Conducted research showed that this HF fluid
with relatively low effective viscosity is capable
of holding proppant in suspension. Rheometry
analysis of developed HF fluid showed that
according to values of storage modulus G’
responsible for elastic state, VES solution is
similar to crosslinked guar fluid. Research team
identified rheology and filtration properties of
VES solution.

The proposed solution is the possible type of
proppant fracturing fluid for low-temperature
reservoirs, in particular in Volga-Ural region or
East Siberia.

Hydraulic fracturing is one of the most effective and
wide-spread methods of production and injectivity
enhancement in low-temperature heterogeneous
stratified reservoirs with small drainage area. HF is
a physical-hydrodynamic process in which rock is
fractured along the minimum rock tensile strength
direction by pressure created by injection of a special
fracturing fluid in the well [1].

Water polymer solutions have been used as a
fracturing fluid for a long while in Russia and abroad.
These solutions include guar gum, hydroxypropylguar,
hydrolyzed polyacrylamide, biopolymers, etc [2].
However, there is a serious problem of reservoir
damage due to clogging of reservoir pore space and
developed fractures with undisturbed polymer gel
residues [3].

Apart from that, high viscosity of polymer fluids }
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HATHETATEJIbHBIX CKBAXKUH, IIPUYPOYEHHDBIX
K 3KCIUTYaTALMX HU3KOIIPOHULIAEMBIX,
CI1aB0PEHUPYEMBIX, HEOJHOPOIHBIX U
PaCYIEHEHHBIX KO/UIEKTOPOB. I'PIT — 3TO (hbrusuko-
TUAPOAUHAMHUYECKUI IIPOLIECC, [IPU KOTOPOM I'OPHAs
IIOPO/JA PA3PbIBAETCA IO INIOCKOCTAM MUHUMAJIbHOU
IIPOYHOCTHU 34 CUYET BO3ACHUCTBUA HA IUIACT JABJICHUEM,
CO3/1ABAEMBIM 34KA4YKOH B CKBAKUHY CIIEITUATIBHOMN
JKUJKOCTHU Pa3peisa [1].

C JaBHUX NOP B 32pYOEKHOM U OTEYECTBECHHOM
npaxtuke 'PI1 B KagecTBe KUIKOCTEN Pa3phiBa
IPEAIIOYTEHME [I0YYUIN BOAHbBIE PACTBOPLI
IOJIMMEPOB, TAKHE KAK I'yapOBasA CMOJI4,
TUAPOKCUNIPONMIITYAP, TUAPOIN30BAHHbBIN
HOJIMAKPIIIAMUJL, GUOIIOUMEDPHI U AP. [2]. OfHAKO IpU
MPOBEAECHUH OIIEPALII TNAPOPA3PbIBA BOSHUKAET
CepbE3HAS TPOOIEMA YXYAIIEHUS (DUIBTPAITUOHHBIX
CBOUCTB KOJUIEKTOPA 33 CYET KOJIbMATALIMU IIOPOBOI'O
MPOCTPAHCTBA ITACTA X OOPA30BABIINXCA TPEITUH
OCTATKAMH HE PA3PYIIEHHOI'O JO KOHLIA IIOJIMMEPHOI'O
res [3].

TToMHMO 3TOT'O, BLICOKASI BA3KOCTb ITIOJIMMEPHBIX
JKMJKOCTEN, HEOOXOAMMASA [ YACPKUBAHA
PACKJIMHUBAIOIIETO ATEHTA B OObEME, YCIIOKHAET
MPOLECC TPAHCIOPTUPOBKHU ITPOMITAHTA ITTYOOKO B
IUIACT C HU3KOM IPOHULIAEMOCTBIO. B TaKOM cityuae
B HU3KOIIPOHUIIAEMOM KOJIJIEKTOPE OOPA3YIOTCA
TPEIUHBL, IPEUMYIIECTBEHHO PACTYIIHUE B BLICOTY
O IUIACTY, TOI7IA KAK ITIABHAS [1EJIb [IPU OOPabOTKE
Y4aCTKA C ITIOXUMH (PUIBTPALUOHHBIMUA CBOUCTBAMU
CBOJUTCA K CO3/JAHUIO JJIMHHOU ITPOBOAMMON
TPEMUHBIL, PACIIPOCTPAHSAIOMIEHCA KAK MOXKHO ITTyOXKe
B IIPOAYKTHUBHBIA UHTEPBAT [4].

Bo n3bexaHue BhIIEYKA3AHHBIX TPYAHOCTEH /115
nposegenns I'PI1 B HUBKONIPOHUIIAEMBIX KOJJIEKTOPAX
LENeCOOOPA3HO UCTIONb30BATh MAJTIOBA3KHUE
JKMJJKOCTU PA3PbIBA, HE COAEPIKAIINE B CBOEM
COCTABE KOJIbMATAHTHI — IIOJIMMEPHBIE KOMITIOHEHTHL.
B Hacrosmee BpeMs TAKUMHU IEPCIIEKTHBHBIMU B
pa3pabOoTKe ¥ NPUMEHEHUHN KUAKOCTAMU CTAIH
CHCTEMBI Ha OCHOBE BA3KOYIPYTUX ITOBEPXHOCTHO-
AKTHUBHBIX BelleCTB (BYITAB). biiarogaps suguibHON
CTPYKType MOeKy/I [TAB CKJIOHHBI K CAMOACCOLIMALIHN
B PACTBOPAX, KOTOPAA IIPOABJIAETCA B OOPA30BAHUN
MuILeUL B o6 beMe BOJHOI (pa3bl BBII'OJAHOM 1J15
06Pa30BAHNS MULIECII CTAHOBUTCSI HEKOTOPAs
KOHLIeHTpanus ITAB, Ha3pIBaeMast KDUTUYECKONU
KOHIIEHTpAaIMen MmuliesioobpazoBanus (KKM) [5].

ITpu on'TuMaIbHOM COOTHOIIEHUY KOHIIEH TP
BVYTIAB:2/1€EKTPOIUT B BOZHOU Ccpejie POPMUPYIOTCH
JUIMHHBIE YepBeOOpa3Hble MULIE/IbI [TAB,

KOTOPBIE B PEZY/IBTATE JAJIBHEHIIIETO POCTA U
HEPEIVIETEHUS MEXAY COO0I OOPA3YIOT CJIOKHYIO
TPEXMEPHYIO CETYATYIO CTPYKTYPY B PACTBOPE,
XAPAKTEPUIYIOUTYIOCS BA3KOYIIPYIMMU CBOMCTBAMU
(puc. 1) [6].

O6pa3yIOIIHNACS I'eJIb 61aT0oAPA YIIPYTOU
CTPYKTYPE VIEPKUBAET B OObEME PACKITMHUBAIOMINII
areHT 1, 06713/1a51 3HAYNUTEIBHO MEHBITUMU
3HAYEHUSMU BA3KOCTH B CPDABHEHHHU C [IOJIMMEPHBIMU
KOMITO3UIUSMH, TPAHCIIOPTHUPYET IIPONIAHT ITTYOOKO
B OOpa0aThIBAEMBIH TPOAYKTHUBHBIN MHTEPBAT [7].
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required for holding proppant in suspention makes
it harder to deliver proppant further into the low-
permeability reservoir. In this case fractures in low-
permeability reservoir extend in vertical direction
while the main purpose of HF in low-permeability
reservoir is creation of long conductive fractures
extending deeply along the productive interval [4].

In order to eliminate the above-listed problems
in low-permeability reservoirs it is necessary to
conduct HF using low-viscosity fracturing fluids with
no clogging agent such as polymer components. At
present time one of these perspective fluids are the
solutions based on viscoelastic surfactants (VES). Due
to difilic nature, surfactant molecules are subject to
self-association in solutions with micelles formation
process. A certain concentration of surfactants is
added to water phase which is favorable to micelles
formation. This concentration is called critical
concentration for micelle formation (CCM) [5].

The optimal ratio of VES:electrolyte in water phase
leads to the development of long worm-shaped
surfactant micelles. After the following growth
and intertwining, these micelles form a complex
three-dimensional lattice structure with viscoelastic
properties (fig. 1) [6].

Pucynox 1 - O6pa3zosanue cemuamori
6A3KOYNPY20t cmpPpyxmypot u3
UUNUHOPUUECKUX MU CTL

Figure 1 — Development of viscoelastic
lattice structure with cylindrical micelles

Due to its elastic structure, the formed gel can
hold proppant in suspension and deliver it deep
into production interval due to a lower viscosity as
compared to polymer solutions [7].

It is also critical that the process of development
of worm-shaped micelles is reversible and micelles
decompose when exposed to hydrocarbon phase [6].
As a result, viscosity of viscoelastic structure decreases
and the solution is easily transported to the surface
along with produced fluids leaving highly-conductive
proppant slugs in reservoir [7].

Specialists’ team of Scientific-Educational Center
“Qilfield chemistry” at Gubkin Russian State University
of Oil and Gas developed and analyzed VES-based
compositions in the function of fracturing fluids.
Zwitterionic surfactant based on amido betaines by
domestic oilfield chemicals manufacturer “Himeco-
GANG” NEFTENOL VES was selected as a subject of
research.

Zwitterionic surfactants have both cationic and
anionic centers attached to the same molecule that



Taxske HEMAJIOBAXKHASI OCOOEHHOCTD PACTBOPOB
BYTIAB BbIpaskaeTcsi BOOGPATUMOCTH IPOIIECC
(HOPMUPOBAHUS YEPBEOOPAZHBIX MULICILI,
KOTOPBIE CIIOCOOHBI PA3PYIIATHCS IPU KOHTAKTE C

YIJICBOZIOPOIHOM (ha30ii [6]. B pesysbrare BA3KOYIIpyrast

CHCTEMA TEPSET CBOU BA3KOCTHBIE CBOMCTBA U JIETKO
BBIXOZIUT HA TIOBEPXHOCTb BMECTE C JOOBIBAEMBIMU
IUTACTOBBIMH (DITIOUIAMH, OCTABJIAS TOCIIE CEOS

BBICOKOITPOBOIAINHUEC ITAYKH PACKJIMHUBAIOMICTO AT'CHTA

B IL1acre [7].
CHENHIUCTAMU HAYYHO-006PA30BATEIBHOT'O
neHTpa < IpoMmeicioBas xumust» B PI'Y neptu nrasa
(HMNY) mmenu .M. T'ybkuHa npopenana 60/1bIas
paboTa O NONYYEHHIO U UCCIEAOBAHUIO COCTABOB
Ha OCHOBe BYITAB B Ka4eCTBE JKMIKOCTENU PA3PBIBA.
OO6BEKTOM UCCIIEJOBAHUS BBIOPAHO LIBUTTEP-UOHHOE
ITAB Ha OCHOBE aMHUAOOETAMHOB OT OTE€YECTBEHHOT'O
IIPOM3BOAUTEIIA IPOMBICIIOBOM XMMUHN AO «XHMEKO
I'AHT» — HEOGTEHOJI BYTIAB.
LIBuTTEp-NOHHBIMU HA3BIBAIOT [TAB, MOsIeKyna
KOTOPBIX COAEPKUT ABE IIPOTHUBOIIOIOKHO
3aPsAYKEHHBIE I'PYIIIIEL, T.€. IPEACTABIAECT COOOM
JUIIONBHBIA HOH (LIBUTTEP-UOH). OT aM(POTEPHBIX
[TAB IIBUTTEP-UOHHBIE OTIIMYAIOTCS CIIOCOOHOCTHIO
COXPAHATb OAMH U3 34PAJ0B BO BCEM JUAIIA30HE
pH cpensl B cpaBHEHMHU C APYTYMU KJIACCAMU
1BUTTEP-UOHHBIE [TAB 06/121210T yCTOMYHUBOCTBIO
K KMCJIOTAM 1 MEJIOYAM, HEUYBCTBUTEIBHOCTBIO
K MUHEPATTU3ALH U JKECTKOCTH BOJIBI,
COBMECTHMOCTBIO CO BCEMH Kitaccamu [TAB [6].
Ha 0CHOBaHMU J1Aa60PATOPHBIX UCCIIEIOBAHU],
4 TAKXKE C yYETOM TEXHOJIOTMYECKUX U
3KOHOMHYECKHUX (PAKTOPOB MPEJIOKEHA
OeCoNMMepHast XKUJIKOCTD JJIs IPOBENCHUA
onepaninti I'PIT B HUBKOIIPOHUITAEMBIX
HU3KOTEMIIEPATYPHBIX KOJUIEKTOPaX (20-30 °C)
CJIEIYIOIErO COCTABA:

e HE®TEHOJI BYTIAB — 7 % macc,

represents dipole ion (zwitter ion). Zwitterionic
surfactants differ from amphoteric ones by the ability
to keep the same charge over the entire range of the
PH scale. As compared to the other classes, zwitterionic
surfactants offer the following advantages: immunity
to acids and alkalis, insensitivity to water salinity

and hardness, compatibility with all other surfactant
classes [0].

On the basis of laboratory tests, considering
technological and economical factors SEC team
proposed non-polymer fluid for hydraulic fracturing
in low-temperature reservoirs (20—30 °C) with the
following composition:

* NEFTENOLVES — 7 % wt;

* 10% NaCL solution — the rest.

Analysis of rheological properties with high-tech
equipment (rotational viscosimeter Grace M5600,
fig. 2) showed the system stability under reservoir
conditions (fig. 3, table 1). Also, conducted experiments
demonstrated the breakdown of viscoelastic gel when
it is exposed to hydrocarbon medium (diesel fuel as an
example) (fig. 3).
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* 10%-11 BosHbIA pacTBOP NaCl — ocTasibHOE. GraceM5600 HE®DTEHOJI BYTIAB 60 epemenu
Vlcerie/ioBanus PEOIOrMYECKNX XapAKTEPUCTHK  Figyre 2 — npu 28°C
C IPUMCHCHHCM BBICOKOTCXHOJIOI'IHOI'O Rotational Figure 3 — Time bistory of the effective

060pyIoBaHUs (DOTAITMOHHBIN BUCKO3UMETD Grace  piscosimeter

viscosity of the fracturing fluid
M5600, puc. 2) TOKa3a/IH YCTOHYHUBOCTD CUCTEMBI Grace M5600

based on NEFTENOL VES at 28 °C.

B IUTACTOBBIX YCJIOBUAX (PHUC. 3, Ta0I. 1). Takoke
3KCMEPHUMEHTAIBHO OBLIO ITOKA3a4HO PA3PYLIEHHE
BA3KOYIIPYI'OI'O I'eJIs IIPU B3AUMOJAECUCTBUU C
VIVIEBOJIOPOHOU CPENOI (HA IIPUMEPE TU3ETBHOT'O
TONINBA) (PHUC. 3).

ITpu nposegennu I'PIT TexHONMOrn4YecKas
TToka- Koadu- D dexTun-
JKMJJKOCTD IOJIBEPTAE€TCA CUJIBHOMY MEXAHUYECKOMY sarenh | o | 1A% BASKOCTD
BO3EHCTBUIO IIPH ITPOXOKICHUH Y€PE3 Temmepa- | HEHPIOTO™ - oy orepr- | N IIPM CKOPO-
Bpems, — HOBCKOTO —— CTH C/IBUT'A
HACOCHBIC arPEraTol, IPU ABHKCHUU 110 HACOCHO- MWH Ypa, IIOBC/JCHUA, Ha-c 100 ¢!, mITa-c
KOMITPECCOPHBIM TPY6aM U MEPPOPATTMOHHBIM Time, min Tf:;ge;’g’ o Consistency|  Effective
OTBEPCTHUAM. B CBS3U C 3TUM B paMKaX PaGOTHI tlggir;fgz’;v index K, a‘t":ﬁf:fé?e
BBIIIOJTHEHBI TECTHI HA CTA0MIBHOCTD JKUJKOCTH factor, n e 100 ¢!, MPaes
['PIT K CIBUTOBBIM HATIPSPKEHUSIM HA POTAIIMOHHOM 15 28 030 255 109,69
BrcKo3uMeTpe Grace 5600 (TaK Ha3bIBAEMBIH TECT Ha 35 o3 0.26 340 119,83
BUT). PE3yIbTaThl NCCIEAOBAHNII IT TABJIEHBI H
CABHE). Pe3ynbTa cenenond peacrapie a 45 28 0,25 3,69 124,86
prc. 4. 6 28 0,2 0 126
Kugrocts I'PIL, npUurotrosyieHHAA C > 23 ncll 22

ucnojib3opanrem HEOTEHOJI BYITIAB, o6nagaer
XOPOMUIEH CTAOMIBHOCTBIO K MEXAHUYECKHUM

Taonuya 1 — Peonozuueckue nokasamenu
scuoxocmu I'PIT

Table 1 — Rbeological properties of the
Jracturing fluid

During fracturing the process fluid is affected by
the mechanical impact when passing through pumps,
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HAIIPSKEHUAM (CABUI'Y), TAK KAK IIOCJIE CHATHUA
HAI'PY3KU B BUJIE BO3JEUCTBUSA BBICOKOM CKOPOCTH
casura 511 ¢! Habmopaetcs 6picTpoce (MeHee 1
MHHYTBI) BOCCTAHOBJIEHHE 3(P(HEKTUBHON BA3KOCTH JJO
IEPBOHAYAJIbHBIX 3HAa4€HUI OKOJIO 100 mITaec.

Kax y>xe OTMEYAI0Ch PAHEE, JKUAKOCTU PA3PbIBA
JIOJDKHBI CTAOUJIBHO YAEPKUBATh B CBOEM OObEME
U TPAHCTIOPTUPOBATH KAK MOXKHO JIJIBIIE B
06pa6ATHIBAEMBII MHTEPBAJ PACKIMHUBAIOIINHI
AreHT. BBy 3TOro CAEAYIONUM 3TAIOM OIIPEEICHU
TEXHOJIOTUYECKUX NAPAMETPOB IPEIIOKEHHON
JKMJIKOCTH PA3PhIBA CTAJIO BBISBIIEHHE €€

MECKOHECYIIIEH U NIECKOYACPKUBAIOIIEH CIIOCOOHOCTEH.

OKa3aJI0Ch, 4TO JAKE B CTATUYECKUX YCJIOBUAX COCTAB
VAEPKUBAET B CBOEM 0O'beMe 710 80% NponIaHTa
dpakuuu 16/30 o ucreueHnu 60 MUHYT (PHUC. 5), UMES
MIPU 3TOM HEBBICOKHUE 3HAYEHUS BA3ZKOCTU.
IleckoHeCymUe XapaKTEPUCTUKH JJ151 CUCTEMBI
CO CTOJIb HEBBICOKUMU BA3KOCTHBIMH ITAPAMETPAMHU
OBLIO MIPEMIOKEHO U3YYUTD C IOMOIIBIO TPOBEICHUS
OCLIMJIIALIMOHHBIX UCCJIEJJOBAHUI HA POTAIITMOHHOM
BrckosumMeTpe Grace 5600. OCITUIIATIMOHHAS
PEONOrus MO3BOJAET OCYIECTBUTD KOTUYECTBEHHYIO
OLIEHKY BA3KUX U YIIPYTUX CBOUCTB MATEPHAIIA.
B 1aHHOM METO/IE MPUKJIAABIBAEMOE HATIPAKEHNE
MEHAETCS BO BPEMEHN CUHYCOUAAIBHO. [TTaBHOE
JOCTOMHCTBO 3TOI'O NOAXO0AA 3AK/IIOYAETCA B TOM, YTO
PU IPOBEAEHNH U3MEPEHUTT UCCIENYEMBIIT OOpA3€eL]
MHHHUMAJIBHO JAe(POPMUPYETCS, YTO UCKITIOUAET ETO
paspymuienue [0].

MaTeMaTH4YeCKOE ONTMCAHNE U3MEHEHU N
PEONIOrNYECKUX MTAPAMETPOB OT YACTOTHI OCHMJLIALIAN
OCHOBAHO Ha KOMIUIEKCHBIX BEJIMYUHAX U B CBA3U C
3THUM KOMILJIEKCHBIF MOAY/b cBura G* [I1a] o6pasna
MPEACTABIISIET COOOH IreOMETPHUYECKYIO CYMMY (1) [8]:

G =G +iG", M

rae G' — MOJyJIb HAKOILICHU s, COOTBETCTBYIOII NI
YIPYyIOMY OTBETY MaTepuaa, [1a; G" — monyib
HOTEPD, OTPAKAIOMUN JUCCUITAIUIO ITPUTTIOKEHHON
SHEPI'UU B IIPOIIECCE TEYEHU, -

tubing and perforation holes. In this respect, SEC team
carried out tests on fracturing fluid shear stress stability
using rotational viscosimeter Grace M5600 (so called
shearing test). The results of the test are presented in
figure 4.

1200 GO0

e Timiaa prmoots, Mlla%c == CropocTs casima, =1

Sy
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&0

=
o
CropocTs cannra, c-1

MpderTimnan maikocTh, Milate

0 5 10 13 20 25 30 is 40
Bpesun, mus

Pucynox 4 - Cmaouasnocms npu
Hanpancenuax cosuza sxcuoxocmu I'PII na
ocnoee HEOTEHOJI BYTIAB

Figure 4 — Shear stress stability of fracturing
Jluid based on NEFTENOL VES

Fracturing fluid prepared using NEFTENOL VES is
stable to mechanical stress (shear stress) because when
rotation is stopped after shearing at high rate 511 ¢!,
effective viscosity recovers quickly (less than 1 minute)
to its initial values — nearly 100 mPaes.

As mentioned above, fracturing fluids must hold
proppant in suspension and deliver it into the reservoir
as deep as possible. In this respect, the next stage of
determination of technological parameters of the
proposed fracturing fluid is the evaluation of the fluid
ability to carry sand and hold it in suspension. As it
turned out, even under static conditions composition
with low viscosity holds in suspension up to 80% of
proppant of 16/30 fraction (fig. 5).

XAPAKTEPUBYIOIINUI BA3KOCTHBIE
CBOMCTBA 06pa3siia, [1a; 7 — oneparop, |
paBHBII V-1 .

OCLIUIISLIMOHHBIC

AKCIICPUMCHTBI IIPOBOANINCH
C TpEMA UCCIICAYCMBbIMH
SKUJTKOCTSIMU:

1. HecruuTbii (WIMHEMHDBIN») IeJlb
Ha BOJHOM OCHOBE:
I'eneobpa3oBaTenb
I'TII-1 — 4 kr/M>.

2. CHIMTBIH I'eJIb HAa BOJHOM OCHOBE:
T'eneo6pazosarens [TIT-1 — 4 Kr/m%;

f" R —
!
J

Boparnsbii clnusarens bC-1 —
251/m3.
3. becnnommMepHas > KUAKOCTb

Cpasy nocne NpUroToBNeHKuA

15 MuHyT 60 MHHYT

paspbiBa:

HEDTEHOJI BYTIAB — 7 % macc;, Pucynox 5 — Ileckoyoepicuearouyas cnocoonocms pacmeopa

pacrtsopuTenb — 10 %-1 BOAHBIH HE®TEHOJI BYIIAB
Figure 5 - NEFTENOL VES ability to bold sand in suspension

pactBop NaCl
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Taonuya 2 — Pe3yrsmamaut
OCUUNTAUUOHHBLX UCCEO08AHUTL

Table 2 - Results of the oscillation tests

O6pa3sen/ D) FR— CIIHUTBI Teanb HA
IIOKA3aTeTH — rean OCHOBE
Sample/ Linear gel Crosslinked BYIIAB
parameters 8 gel VES-based gel
DddexTruBHA
BSIBKOCTbH N IIPH
100¢', mITa-c
Effective 80 1200 100
viscosity n at
shear rate 100
s, MPa-s
G',a/G', Pa 0,0318 3,927 2,402
G",Ila/G",Pa 0,3351 3,804 1,117
G*,Ila/G*,Pa 0,3000 5468 2,649

W3 NOJIY9YEHHBIX JAHHBIX BUJHO (TA6IIL. 2), 9TO
3HAYECHU MOJYJIEN IIOTEPD U YIIPYT'OCTH Y CLIUTOI'O
IOJIMMEPHOI'O U BA3KOYIIPYI'OI'O I'€JIEU COIIOCTABUMBI,
OTIMYAIOTCS BCETO B 1,5—2 pasza. B TO ke BpeMs
IOKA3aTEJIN MOAYJIA YIIPYTI'OCTH Y IMHEHHOI'O
MOJIMMEPHOTO T HUKE MOYTU HA 2 TTIOPSIKA,

YEM y COCTaBa Ha OCHOBE BYITAB, u TeM 6051ee

y CHIUTOrO rejs. Takum 00pa3oM, XOPOITYIO
MECKOYAEPKUBAIONTYIO CIOCOOHOCTD PACTBOPA

¢ HEOTEHOIJI BYITAB, npu €ro HEBLICOKHUX
3HAYCHUSIX BI3KOCTHU IIPU CKOpOCTH caBura 100 ¢,
MOXKHO OO'BSCHUTD YIPYTUMH XAPAKTEPUCTUKAMU
KOMIO3UILUH (4€TO HE HAOMIONAETCSA Y IMHENHOTO
reJist), KOTOPbIE OOYCJIOBJIEHBI CIOKHOU CETYATON
CTPYKTYPOU NEPEIVIETEHHBIX ITUINHPUUIECKUX
MHILIEILL

OIHOU M3 BAXKHBIX XAPAKTEPUCTUK KUAKOCTHU ['PIT
SABJIAETCS (PUIBTPATOOTAAYA COCTABA B IUTACT. B paMKkax
JIAHHOM UCCJIEIOBATENBCKON PAOOTHI ONIPEETICHUE
HOIVIOIEHUA JKMIKOCTH U3 TEXHOJIOTUYECKOU
KOMITO3UIIUH OCYIIECTBISJIOCH C TOMOIIBIO (PUJIBTP-
ripecca FANN HPHT (pwuc. 6) Iipu riepera/ie 1aBICHYsI
100 psi (0,7 MITa) 1 KOMHAaTHOH TEMIIEPATYPE.

Pucynox 6 — Quasmp-
npecc FANN HPHT

Figure 6 — Filter press
FANN HPHT

ITocie noCcTpoeHUs rpadrKa 3aBUCUMOCTH OO'bEMA
(PUIBTPATA OT BDEMEHU (PHUC. 7) OCYIIECTBIIEH PACYET
apaMeTPOB, XaPAKTEPUIYIOMNX (PUIBTPALIMOHHBIE
CBOMCTBA XKUJKOCTU: YTEYKHU C KOJIbMATALIUEN
C,, o popmyie (2), 1 MOTEPU IPU MIHOBEHHOK
Gunprpanuu S, o popmye (3) [9]:

C,= 2 oujcer’?) @

8, =2, (w2, ©)

Given the fact that the system exhibits low-viscosity
parameters, it was proposed to analyze sand-carrying
characteristics using oscillating test on rotational
viscosimeter Grace M5600. Oscillation rheology
enables conducting quantitative evaluation of viscous
and elastic material properties.

The described method suggests that the applied
stress changes in time in a sinusoidal manner.

The main advantage of this method is that during
tests sample under study is distorted in the least extent.
This fact eliminates the possible destruction [0].

Mathematical description of the changes in
rheological parameters over oscillation frequency is
based on complex values. In this respect, a complex
shear modulus [Pa] of the sample is a vector sum (1) [8]:

G =G +iG", (D

where G'— storage modulus that determines elastic
properties of the material, Pa; G"—loss modulus that
corresponds to dissipation of the applied energy in
flow and determines viscosity of the sample, Pa; 7 —
operator that is equal to V-1,

Oscillation experiments were conducted on three
fluids under study:

1. Non-crosslinked (linear) water-based gel:

Gelling agent GPG-1 — 4 kg/m?>.

2. Crosslinked water-based gel:
Gelling agent GPG-1 — 4 kg/m’;
Borax crosslinker BS-1 — 2 1/m?3.

3. Non-polymer fracturing fluid:
NEFTENOL VES — 7 % wt;

Solvent — 10% NaCl water solution.

As can be seen from the obtained results (table 2),
loss and elasticity moduli in crosslinked polymer
gel are similar to those in viscoelastic gel with only
1.5-2 times difference. At the same time, elasticity
modulus in linear polymer gel is 100 times lower than
that in VES-based and crosslinked gels. Thus, high
sand-carrying ability of the NEFTENOL VES-based
solution with low viscosity at shear rate 100 ¢! can be
explained by the elastic properties of the composition
(in comparison with linear gel) that are caused by a
complex lattice structure of the intertwined cylindrical
micelles.

One of the important characteristics of the
fracturing fluid is the filtrate return value.

In terms of this research work fluid loss was
determined by filter press FANN HPHT (fig. 6) at
pressure gradient 100 psi (0.7 MPa) and normal
temperature.

After plotting of a «filtrate volume-time» graph
(fig. 7) the following filtration parameters were
estimated: fluid leakage with clogging C_ by formula
(2) and instantaneous filtration fluid loss S, by formula

3 [9F

C,= 50, m/57) @)

$,= 2, (m*/m?), ©)
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§ I7IE M — HAKJIOH KPUBOU HOIJIONICHU S JKHUJIKOCTH, where m — slope of the fluid loss curve, m?/s'/?;
2 M?/cex?; A — 10 a/1b MONIEPEYHOTO CEYEHUS A — cross-section area of the porous medium m?
e [1OBEPXHOCTH HOPUCTOU CPpEABL, M% b — 3HAUEHUE b — filter volume t=0 according to the fluid loss curve m>.
e o6beMa punbrpara t =0 110 KPUBOH HNOIJIOIIECHUS Estimation results are presented in table 3.
ox SKHIKOCTU, M2,
< Pe3ynbraThl PaCYETOB NPEACTABICHBI B TA0IL 3. 0,000
a8 HeBbIcOKME 3HAYEHUS KOI(PPUITUEHTA YTEUEK C
O KobMaTauuer C  IOATBEPKAAIOT O6PA30BAHME IIPU 000008
5 (PUNBTPALIUH COCTABA (PUIIBTPALIMOHHON KOPKH, %
E KOTOPAs1 IIO3BOJIAET IIPEAOTBPATUTD JAJIbHEHUIIYIO E_ ST |
z MUT'PALHNIO (PUIBTPATA B IIJIACT U TEM CAMBIM E ’
o COXPAHUTb HEOOXO/IUMBIE TEXHOJIOTMUYCCKUE 27
o CBOMCTBA KUIKOCTH PA3PbIBA. g bochme
= BrlleyKkazaHHas TEXHOJIOIMYECKA XKUJKOCTb
83|  TOKa3aJ1a HA XOPOIIEM YPOBHE PsI/i CBOUCTB, TAKHUX 0,00002 |
ion|  xax YCTOMYUBOCTD PEOJIOTUYECKUX XAPAKTEPUCTHUK,
% YVACPKUBAHUE IPOIIAHTA B OO'bEME, CTAOMIBHOCTD o
@8 K MCXAHMYCCKMM HANPAKCHUAM, PA3PYIICHUE DK o: A A 3 M W W W
KOHTAKTE C YIVIEBOIOPOJHOI (pa3oit u ap. Fopems. ot Bpesean, Yook
[IpennoXeHHBIN COCTAB ABIAETCA MOTEHIIUAIBHO
BO3MOKHBIM BHIOM T€XHOJIOTHUYECKOM KUKOCTH Pucynox 7 — I pagpux nozrowenun
pasphbiBa st TpormaHuTHOro IPIT, MpOBOAKMOro B HCUOKOCIMU PA3PLLEA HA OCHOGE
HU3KOTEMITEPATYPHBIX ITACTAX, B 9ACTHOCTH Boro- HE®TEHOJI BYIIAB npu 28°C
VpanbCKOro peruoHa wiv BocrouHoit Cubupu.  © Figure 7 — Plot describing loss of the
Jracturing fluid based on NEFTENOL VES at
JINTEPATYPA/REFERENCES 28°C
1. Marapgoga JI1.A. HepTtenpombicioBasi XuMus.
TexHonornyeckne acnekTbl U MaTepuans ans Tadnuua 3- Pesy.nbmambt pacuemos
ruapopaspbiBa nnacra: y4eb. nocobue s Bysos/ KO3gppuuuenmoas Koprooopasoeanusn
JI.LA. Maragosa, M.A. CunuH, B.H. yweHko. — M.: Table 3 — Results ofestimation ofcrusting
PrY HedTv v raza umenun .M. [yokumHa, 2012. - 423 c. coefﬁcients
2. PabokoHb C.A. XupakocTn-neckoHocuTenu gas
rugpopaspsbiBa nnacra /OW. Cep. HedTenpombicioBoe TP
neno/C.A. PabokoHb, A.C. Heuaes, E.B. Yarain. — M. ITokasarens/ Parameter vValue
BHUWO3HT, 1987. - Bbin. 14 (143). - 52 c. oM/t GyMaAHOTO pruTbTpa A, v
3. Roger J. et al: «<Polymer-Free Fluid for Hydraulic Fracturing» reetalh it ’ 0,0031
paper SPE 38622 to be presented at the 1997 SPE Annual per Tierareas m
Technical Conference and Exhibition held in San Antonio, Haxnon KpuBo#t HOSFHOHIIZH“H KUJIKOCTH 172, ;
Texas, US.A., Oct. 5-8. ‘ w/cex 3107
4. Rimmer B. et al.: «Fracture Geometry Optimization: Designs Fluid loss curve slope m, m/s”
utilizing New Polymer-Free Fracturing Fluid and Log-Derived Stauerne o6beMa pUILTPaTa t =0 1o KpHBOH
Stress Profile/ Rock Properties» paper SPE 58761 to be pre- i HOTIOMEHIA )K,MKOCTH b 1\.43 5:105
sented at the 2000 SPE International Symposium on Forma- Filtervolume t=0 accobr’dégg (o the fluid loss curve
tion Damage Control, Lafayette, LA, U.S.A., Feb. 23-24.
5. MwutTen K. Muuennoo6pasosaHue, conobunusauma u Koagduiment yredex ¢ konpmaranuett C,, m/cex’? 48110
Munkpoamynbcun/K. Mutten; nep. c aHrn. — M.: Mup, 1980. Fluid leakage with clogging C,, m/s'* ,
-597¢c [MoTepu pu MITHOBEHHOU (PUIIBTPALTAHN S, M*/M?
6. KyprUJOB A.A. CrpyKTypa v BAskoynpyrue Instantaneous filtration fluid loss S, m?/m? 00160
CBOWCTBA CMELLAHHbIX MULIENNSPHBIX PAaCTBOPOB
onevnaMmugonponunbetavHa v aHnoHHoro MAB: guc. KaH.
XUM. HayK. KasaH. roc. TexHon. yHuBepcuTeT, KasaHb, 2009. Low values of coefficient of fluid leakage with
-146c. clogging C_ confirm the formation of filter cake during
7. Samuel M. et al: «Viscoelastic Surfactant Fracturing Fluids» composition filtration. This cake prevents the further

Applications in Low Permeability Reservoirs» paper SPE
60322 to be presented at the 2000 SPE Rocky Mountain
Regional/Low Permeability Reservoirs Symposium and Exhi-

filter migration into the reservoir thus saving the
required technological properties of the fracturing fluid.

bition held in Denver, Colorado, U.S.A., March 12-15. The fluid mentioned above demonstrated the
9. BocrpokHyTos E.I. MepepaboTka kay4yKoB 1 Pe3NHOBbIX following properties: consistency of rheological
cMecen (peonornyeckme OCHOBbI, TEXHONMOTUS, characteristics, ability to hold proppant in suspension,
obopyaosaHue)/E.l. BoctpokHyTos, M.U. Hosukos, stability to mechanical stress, destruction when
?élngo;goKOB' H.B. NMposoposckan. - M.: Xumus, exposed to hydrocarbon phase, etc.
. C.

! The proposed solution is the possible type of
10. International standard ISO 13503-4: Petroleum and natural roppant fracturing fluid for low-temperature
gas industries — Completion fluids and materials — Part 4: bropp urihg Hu W b u

Procedure for measuring stimulation and gravel-pack fluid r@serx'zoirs, in particular in Volga-Ural region or East
leakoff under static conditions. — 2006. - P. 14. Siberia. ©
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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 - 2017.

YkaxuTe, no>Kany17|cra, Kakne KomMnaHuu, Ha sall B3rnana, p,OCI'OVIHbI CTaTb NaypeataMu
B dieayiowmx HOMUHaunax:

«Jly4liasi KOMMaHus B MCMOMb30BaHUM KONTIOOMHIOBBIX TexHonornia B Poccun 1 CHIM»

«J'Iquuaﬂ KOMMaHWA — Npom3BognNTeSb O60py,EI,OBaHI/IF| )19 BbICOKOTEXHOJTOITMYHOIo Heq)Tera3OBOI'O CepBMCa Ha TeppnTopmnn

EQ1HOIo 3KOHOMMYECKOoro npocTpaHcrsa (E3MM)»

«J'Iquuaﬂ KOMMNaHWA — NpomsBognTeNlb Matephanos N peareHToB A/19 BbICOKOTEXHONOrM4YHOIro HECDTEI'a?:OBOFO cepBMca Ha

TeppuTopun EQMHOrO skoHoMMHeckoro mpoctpaHcrea (ESM)»

[MpocrM Bac OTCKaHMPOBATb 3aMOHEHHYIO (POPMY 1 MpUCaTh Mo agpecy: cttimes@cttimes.org.
MO>HO Tak>ke NMpucnaTh 3anonHeHHyto hopmy no dakcy: +7 (499) 788-91-19
Baww ronoc o4eHb BaxkeH!

Ha nepBom 3Tane nofseAeHNs UTOroB Mo pesyrnsrataM 0bpaboTky 3anonHeHHbIX GopM OyayT cocTaBneHbl  KonTakTHas MHpOpMaLWS:
LUOPT-NNCTbI B KaXKA0W HOMUHALMK. Ha BTOPOM 3Tane aBTOPUTETHOE XIOPU, B COCTaB KOTOPOTO BXOASAT
YneHbl COBETa AMPEKTOPOB poccmmckoro otaeneHus ICoTA, akcnepTsl MuHaHepro P®, YneHbl y4eHoro .
coBeTa LieHTpa passuTIs KONTIOBUHIOBbIX TEXHOMOMMIA 1 YneHb! peaaKLIMIOHHOTO COBETa XypHana «Bpemsi | 1BPKEBCKII MEPeynok, 5,
KOMnToBWHra», onpenenuT nobeamTenel CornacHo BbipaboTaHHbIM A KaXX A0 HOMUHALMM Ka4eCcTBEeHHbIM — CTpoeHue 1, oduc 224

N KONNYECTBEHHbBIM KPUTEPUAM. Mocksa 119017,

Top>kecTBeHHOE BPYy4eHVie AMNIOMOB JlaypeaTtam poccuickon Intervention Technology Award coctoutcs B Poccuiickas DeaepaLims
pamkax 18- MexayHapoLHON Hay4HO-NPaKTUHeCKom KoHhepeHLmn «KonTiobrHroBble TexHomornm, TP,
BHYTPUCKBaXMHHbIe paboTbi» B HosOpe 2017 ropa. Ten. +7 (495) 481-34-97

Mpemus Intervention Technology Award yupexpera s Hadane 2014 rofa poccuinckim (106. 102)

oTzeneHveM AccoLmaLm CneLmanmcToB No KOATIOOMHIOBBIM TEXHOMOMUAM 1 BHYTPUCKBaXMHHbBIM paboTam ’

(ICoTA) 1 fABNfEeTCA OTeHeCTBEHHOW BEPCUEN NPEMUM, BPYHaEMOM aMeprKaHCKM oTaeneHnem ICoTA Ha Mob. +7 (968) 356-34-45
eXerofHom koHdepeHumy B ByaneHace (CLLA, wrat Texac). ®akc: +7 (499) 788-91-19

www.icota-russia.ru



[CoTA
POCCUY

Coiled/tubing
wewomesens [ 1111€S

=

_ .
—
—

::—_ﬁ

—

NP CTTDC

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 -2017.

You are kindly asked to choose the companies which, in your opinion, are the winners
in the following categories:

Best company in the sphere of coiled tubing technologies application in Russia and CIS countries

Best company-manufacturer of materials and chemicals for high-tech oil and gas service on the territory of Common

Free Market Zone”

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 .

L o . 119017 Moscow, Russian
qualitative and quantitative criteria). Federation
Intervention Technology Award Ceremony will be held in the framework
of the 18" International Scientific and Practical Coiled Tubing, Hydraulic Fracturing and Tel. +7 (495) 481-34-97
Well Intervention Conference on November, 2017. (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.



O6ecTBO C OrpaHHYEHHON OTBETCTBEHHOCTLIO
«HI-TEXHOJIOAXKH »
Ten./daxc: 8 (495) 220-67-81
_,TEXHD“D”"‘” E-mail: ng-tech@mail.ru

HaoOyxawiuue 3aK0/I0HHbIE IAaKePbl AJIs
HedTerazoBov NpoOMbILIJIEHHOCTH

Ha6yxawmue 3aKoJIOHHble NaKepbl NpejHasHaYeHbl AJIA H30/ALHH HHTEpPBAaJOB
CKBRYKHHBI B 00CafiHO! KOJIOHHE WJIH B OTKPBITOM CTBOJIE, B TOM 4HCJe NPH NPOBEeACHHH
MTI'PIL. M'epmeTH3alua 3aTpy6HOro NpoCTpaHCTBa NPOUCXOAMT NMPH BbllepKHBAaHHH NMaKepa B
HedTAHOH MJIH BOJAHOH BaHHe onpeje/ieHHbIH NepHo/ BEpeMeHH. Baarojapsa oTHOCHTE/NILHO
OONBIWIOH JJMHE pe3HHOBOro 3JjacToMepa (MO0 CpaBHEHHI® € THAPAaBJAHYECKHMH M
THAPOMEXaHHYEeCKHMH MNaKepaMH) BO3MOXHO NpUMeHeHHe HabyxawuHX NakepoB B
CKBa)KHHax C NOBbIIIEHHOH KaBepPHO3HOCTbI OTKPBITOro crBosia. Kpome Toro, npumeHeHHe
HabyxalolWHX NaKkepoB — OAHWH M3 JYYIIMX Ha CEroAHALIHWH JeHb CNOCOGOB H30JALHH
Y4aCTKOB BOJONPOSABAEHHIA.

OcHoeHbIe npexuMyLiecTBa Habyxaomux nakepoB NG-TECHNOLOGY:

JloJIroBe4HOCThb CO3/1aBaeMOro yIJIOTHEHHA
~€aMOBOCCTaHOBJIEHHE, COOTBETCTBHE NPOQUIIIO CTBOJIA CKBaXKHHBI
> pab0ThI B OTKPBITOM CTBOJIE C BLICOKOH KaBepHO3HOCThIO
WA/l KOHTAKTa C OTKPBITBIM CTBOJIOM

[poaykuua komnanuu NG-TECHNOLOGY - 3To onepaTHBHOe peardpo ¥
BO3HMKaWIHe 33jayd M mnpobieMbl OTpaciH, a TakKke TMOCToAHHaA pabora mno
COBEPIIEHCTBOBAHHIO 3/1aCTOMEPOB W NOMCKY HOBBIX pelleHHid B 00/J1aCTH NpUMeHeHHA
Habyxawwux nakepos Aas HedTerasoBoi npombilUIeHHOCTH. Mbl nomoxeM noao6parb
ONTHMa/ibHble TeXHHYecKHe pelleHHs N0 T[pHMeHeHHI0 HabyxaloluMX nNaxKepos
HWHAMBHYaNbHO I BalIUX YCJOBHH NPHMEHEHHS.

NG-TECHNOLOGY LLC NG-TECHE2MAIL.RU




K HKA YIEHA PEJICOBE

10.A. BAJIAKHUPOB,

I. T. H., Ipodeccop, akageMHuK Me>XAyHapOJHOM aKaXEMHH HAayK BBICHIE IIKOJIbI

NMEP®OPALIMOHHDBIE PABOTbI BE3 NPUNIEHEHUA NVIJIEBbBIX
NMEP®OPATOPOB N MOPOXOBDLIX 3APAAOB PA3JINYHOIO

NCNONTHEHMNA

Bce nopoxosble 3aps/bl OPUKETOB SABIAECTCA
HPCCACAYIOT OAHY- B rnpouecce pacrBopeHNA MarHmMeBbIX ACTOHATOPOM JI/ISl CO3AAHM S
€ITMHCTBEHHYIO 11€JIb: 6pMKeTOB B pacTBOpE CONSH on TEMIIEPATYPHOI'O UMITYJIbCA.
IIPOJIOKUTD ITyTh A1 B nponecce pacrsopenus

IIPUTOKA YITIEBOIOPOIOB.

KMCNOTbI M PacTBOPEHUS KAPOOHATHbIX

MAarHHUEBBIX OPUKETOB B

OIHAKO pagu 3TON “n FHI/IHO-I'IeCl-IaHbI)S MaTepuasos o pacTBOPE CONAHOM KUCIOTHL U
61arOPOIHOM 1IETU KON/1eKTopa B 3TOU Xe KNCJIOTHOU pacTBOpeHUs KAPOOHATHBIX U
Ppa3MuYHbBIC TIOPOXOBBIC cpene 6yp.eT BblAenaTbCd KOnmM4yecTtBO TJIMHO-TIECYAHBbIX MATCPUAJIOB
B3PBIBBI HCU3SMCHHO Tenna, AoctatoyHoe Angd Toro, KOJJIEKTOPA B 9TOM XKe
HAHOCST HEIIOIIPABHUMBbIN yTOOBbI CO3 AaTb NYyTb, MO KOTOPOMY KUCJIOTHOM Ccpejie 6yeT

BpEJ KPEIU CKBAKUHDI, BBIJIEJIATHCA KOJTUYECTBO
narybHO COTPsCas e€. Ul eN 2 6y'u'yT ifplaiEs] TEIUIA, JOCTATOYHOE 15
[To3TOMY UHKEHEDDI B CKBa>XXUHY. TOT'O, YTOOBI CO3/1ATh ITYTh,
JaBHO 32JyMbIBAJIUCh 10 KOTOPOMY YIJIEBOJAOPO/IBI
HaJl IPOOIEMON JOJIKHBL 6y1yT IPUTEYD

BTOPUYHOT'O BCKPBITHUS IJIACTA 6€3 B3PbIBHBIX
paboT. B npeamaraeMoMm MaTepraie EaacTCs
MHONBITKA PEMINUTD TY IPOOJIEMY O€3 HETATUBHBIX
TMOCJICICTBHUI.

INocTaBneHHas 1Eb IOCTUTAETCS TEM, UYTO
B IIpoliecce OypeHus CKBakuHBI B [13I1 cTBOI
CKBAKMHBI 34BEPIIAETCI TOPU3OHTAIBHBIM
«OTPOCTKOM» UJIU OTBETBJIEHHUEM JUIMHOH JI0
5 METPOB, KOTOPBI OYAET CIYKUTb IVIOMAIKOM JIJIs
TOMEUICHUS MATIHUEBBIX OPUKETOB B KOJIUYECTBE,
3aBUCAIIEM OT TOJIMUHBI HPOAYKTUBHON YaCTU
TJTACTOBOM CUCTEMBL TaKOM «CKIa» MATHUEBBIX

B CKBAXXUHY. [IpH 3TOM paCTBOPEHUE MATHUS B
COJISTHOY KHCJIOTE IPOUCXOAUT C BBI/ICJICHUEM
3HAYUTEJIbHOM TEPMOJUHAMUYECCKON 3HEPI'UU, HO
0€3 Bpe/ja KPEITH CKBAXKUHBI U IIJIACTOBOI CHUCTEME,
TO €CTb 6€3 B3PBIBHOI'O COTPSCEHUS U HETATUBHBIX
MOCJIEICTBUI OCTIE B3PbIBA.

Jymaercs, He TpeOyeTCs JOIOTHUTEIbHBIX
JIOKA23aTEJIbCTB TOTO, UTO IIOJTyYCHUE
TEXHOJIOTNYECKON 3(PPEKTUBHOCTHU NOZOOHBIM
IIyTEM SIBUTCSI OCHOBOH BBICOKO JIEHEKHOM
JIOXOJIHOCTH /17151 KOMITAHUHU — IIPOU3BOANTEIIS 3TUX
pabor.

OYMCTKA NEP®OPALIMOHHOIO KAHAJIA HEGTAHOMN

M rA30BOM CKBA)KMHDI

Crie[IUaINCThI 3HAIOT, 4TO B KU3HU KAXKION
CKBAKHMHBI HACTYIAIOT TAKUE MOMEHTBI, KOT/IA
OHa, 06PA3HO BBIPAKASICh, HE 3HACT, KyZa €It
JIeThCs. Bpojie Bce Ha MecTe, 4 IEOUT ITPO/OIIKACT
YMEHBINATHCsL. UHTEpPBAI IIepdoparinu COBCEM
HE/TaBHO OCBAIIAJIN TPOCTPEIOM HOBBIX
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WHTEPBAIOB, 4 AEOUT, KAK HA3JI0, CHA4Ya/Ia
HE3HAYUTEJIBHO YBEIUYUIICS, a crrycTs 1015
JIHEM CHOBA YII4J1 U BCKOPE CPABHAJICA C TEM,
KOTOPBIN OBLJI IO TIOBTOPHOT'O BCKPBITHA
IJIACTOBOM CUCTEMBL I IPOMBICIOBBIE UHKEHEDDI
HAYUHAIOT HEPBHUYATH U IPOBOAUTD PA3JIMYHbIC
HUCCNEAOBAHNA IPUTOKOB HE(PTH U I'a34 IPU
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CTALMOHAPHBIX U HECTALIMOHAPHBIX YCJIOBUAX
npuToka paronos. Ho a3To He nomoraer. Toraa
Ha BCAKHH CJIy4ai IPOU3BOAAT IIPOMBIBKY
CKBAXMHBI C IpuMeHenueM ITAB u naxe
OCYLIECTBJIAIOT I'NAPOKUCIOTHOE BO3AEUCTBHUE,
HO YJIY4IIEHUA HE HAOIIOAAETCS, CJIOBHO

KTO-TO 3aI'MITHOTU3UPOBAJI CKBAXKUHY. OHA
MO-TIPEKHEMY HE OTBEYAECT HA BCE AEUCTBUS

O YIY4YIIEHUIO TPUTOKA INIACTOBOU HE(PTH.
KT0-TO U3 CriennaanucTOB JAKe IIPEAI0XKNII
caenarteb ['PIT, HO OCTa/IbHBIE HE COTJIACUIUCH,
MOTOMY YTO HA INTYOUHE 3KCILTyaTAIJMOHHAS
KOJIOHHA UMEET JIATKY AJI U30JIAUU IIPUTOKA
U3 32IIACTOBOM CUCTEMBI CEHOMAHCKOI'O
TOPU30HTA, TUTAIOMIEH IPECHOM BOJJOU BCE 613
JKUBYLIee HacesleHHe. HEKOTOPBIE IPOMBIC/IOBBIE
WHXXEHEPBHI TPEIOKIIIN
IIPOBECTU KAIIUTAJIbHYIO
IIPOMBIBKY C HOMO11bI0 [TAB
C OJHOBPEMEHHBIM I1YJIEBBIM

fl nogTBEpPAVN HEOOXOAUMOCTD
packpbITUsA NepdopaLMOHHOro

OMOJIO/IUJIACH U C MOBBIIEHHBIM J€OUTOM HEPTH
BCTYIIMJIA B pAOOTY.

Sl HAMEPEHHO O3HAKOMHUJI BAC, YBAXKAEMBIE
KOJUJIETH, C STUM 3MU30J0M U3 CBOEN JKU3HU, YTOOBI
y6EeANTD, YTO B HAILIEM JICJIC HE BCET/Id 3HAHUS,
IIOJIYYEHHBIEC B UHCTUTYTE WU YHUBEPCUTETE,
JIOJKHBI OIIEPEKATD, ECJIU TAK MOKHO
BBIPA3UTHCS, IPAKTUUECKU ONBIT. Hanpumep,
KOT/1a MBI BBIOUPAEM /17151 pA0OTHI UHTEPBAJI
nepgoparunu, Mol JOJKHBI BCETNIA ONTUPAThCS HA
MOKA33aHUS KAPOTAKHON JUATPAMMBI, KOTOPAst
SABJIAETCA CBOCOOPA3HBIM CHUMKOM CTPOEHH A
MJIACTOBOM CUCTEMBI, HACHIINEHHOM HE(MPTHIO MJIN
rasoM. 1 no rpapuuecKoMy OUEPTAHUIO HA ITOU
JUarpaMMme BBIOHPAEM TY ITUKY, KOTOPasi OOJIbIIE
BHYIIIAET JOBEPHUE (OBIBAIOT TUKH, KOTOPbIE
KPYIHO M Pa3MaIIucTO
YKa3bIBAIOT HA
KapOTAXKHOI JUarpaMme
OOJIBIINE 3AJIEKU HEPTHU

nepdoparopom. Ho, KoHEIHO KaHasna C MoOMOLLbIO 3(PDEKTUBHBIX ¥ ra32).

K€, HAIIVIUCh CKEIITHKH, PacTBOpPOB C BO3JENCTBUEM Mexay TeM MHE

KOTOPBIE TYT XK€ OTBEPIJIN U pa3nnyHbIX TeNJoOHOCUTE ne[)]’ HO C IIOCYACTIUBUIIOCH

BTS TIPEATIOACHNC. OJHVM YCIOBUEM: CHaYarna C MoMOLLbI0  [Riiakia e
AKOHEI] HAIIEJICS OJIUH - CIEIUATTUCTAMH,

OIIBITHBIA IIPOMBICJIOBBIN FHKT OTO6paTb HIOBCEH Fﬂy6VIHe KOTOpBIE 60JIEe

I'€0JIOT, IIPOPAGOTABIIHI nep@opaLyoHHoro cTeona I'Ip06bl CHMITATU3UPOBAIIN

HAa HEPTAHBIX IIPOMBICTIAX
ooee 30 neT, KOTOPBIA
MPEJIOXKNII IPOU3BECTH
OYHMCTKY PACKPBITHIX PAHEE
nep@OpaIOHHBIX OTBEPCTUH,
MOCKOJIBKY, ITO €ETO MHEHUIO, OHH 326UJIUCH
TBEPABIMU YITIEBOJOPOJAHBIMU CMOJIAMH,
ac(abTEHAMHU, COIMBBATAMHU U TUPATAMHU.
[Touemy e KOJIEru 3a6bIH, 9YTO BCA 3TA
«HEYUCTD» MOABJIAECTCA TOTJA, KOI/IA IIPOUCXOANUT
CMEHA TEPMOJUHAMHUYECKOI'O PEKHUMA,
CIIOCOOCTBYIONAS BBIXOAY U3 (PUIBTPALIOHHOI'O
IIOTOKA YIVIEBOJIOPOJIOB TE€X BEIMIECTB, KOTOPBIE,
KaK MyXH, CaJsTCs Ha ciaagkoe!? Ha rexcosere
OBLJIO IPUHSITO PEMICHUE OCHOBATEIBHO IIPOMBITH
nep@opartMOHHBIN CTBOJI 3(PPEKTUBHBIMU
PacTBOPHUTEISIMH U TeIUIOHOCUTERsIMU. Korna
06paTHUINCh KO MHE KaK YYCHOMY-HE(TAHUKY,

sl IOATBEPUII HECOOXOANMOCTD PACKPBITUS
epOpariOHHOIO KaHa/1a C IIOMOIIBIO

3P PEKTUBHBIX PACTBOPOB C BO3ACUCTBUEM
Pa3JIMYHBIX TEIVIOHOCUTEJIEH, HO C OTHUM
ycaoBHUEM: CHavasa ¢ nomonisio 'HKT oTo6path
110 BCe! I1y6HrHE NepOpPaIIHOHHOTO CTBOJIA
MIPOOBI TBEP/IBIX YITIEBOAOPOAOB 1 COJIbBATOB,
IIOCJIE YETO OO32TEIBHO IPOU3BECTU IIPOMBIBKY
nepOPaIOHHOIO CTBOJIA. TaK ¥ 6BIIO

CJIEJIAHO, B PE3Y/IBTATE YETO CKBAXKUHA CJIOBHO

TBepAblX yrnesogoponoB 1 COJjibBaToB, TEM OYEPTAHHAM
nocne yero obsizatenbHO npomn3BecTiun Ha KapOTaAXKHOM
NPOMbIBKY rnepgopaLMoHHOro CTBona. AHUATPAMME, Ha KOTOPBIX

IIOYEMY-TO 3Ty ITUKY
HE BCEraa MOXKHO ObLIIO
3aMETUTD, U UMEHHO €€ IPOCTPEIHUBAJIU ITYJIEBBIM
nep@opaTopoM, YTOOBI OTKPBITH JOPOT'Y K
TOCIIOAUHY IUIACTY — XPAHUTEIIIO YITIEBOJOPOOB.
5 HE XO4uy 3arpy»KaTh Ballly MAMATb U
HA43bIBATh ITHUX CIICIIUATUCTOB 110 UMEHH U
OTYECTBY. HaCTO IO UHTEPBAITY HEPHOPALUU
OPOAYKTUBHBIX IIJIACTOB MOXKHO HAUTU UX
aBTOpA. TAK MPOUCXOJUT NOTOMY, UTO /IO CUX
OP HET CTAHAAPTHBIX PEMIEHUI 110 BBIOOPY
UHTEPBAIA TEPPOPALUU B IPOJYKTUBHOM
nacre. Beerga o BeI60py HHTEPBAIA IPHUTOKA
(HIIONI0B MOXKHO HAUTH UX ABTOPOB, [IO3BOJIBTE
€I11€ pa3 HOBTOPUTHCS, IOTOMY YTO HEKOTOPbBIE
CIIEIUATIUCTBI UHTEPBAJI IPUTOKA (DIIION]1A
BBIOMPAIOT B BEPXHEI YACTU KOJJIEKTOPA —
OJIVIKE K TA30BOMY IIPOILIACTKY, KOTOPBIY OyJeT
«[IOMOT'aThb» BBITECHATDH HE(PTH UK ra3. [Ipyrue
JKe, HAIIPOTUB, CTPEMSITCS PACIIONOXKUTD 3TOT
UHTEPBAJI OJIVDKE K HUKHUM CJIOSAM IJIACTOBOM
CHCTEMBI, [101AT'a51Ch HA HEOCIIOPUMBIH
Hanop (I'pajUueHT JABJICHM), UCXOMALINI
OT BOJJOHATIOPHOI'O 6aCCENHA, MUTAIOMIETO
TUJPOAUHAMUYECKON CHUJION BCIO OOJIACTH
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OPOAYKTUBHOI'O IUIACTA, OTBETCTBEHHYIO 32
(PUIIBTPALINIO HEPTHU U T'a32 B IOPUCTOI CPesie
3asexu. CJI0BOM, HE XO4UY 3aHUMATh BaIlle
MPOM3BOJICTBEHHOE BpEM S, OO TPOOIEMA
HACTOJIBKO TOHKAs, YTO MOAYAC TEPSETCH B I'VIIE
PA3JIMYHBIX MHEHUH U CUMIIATHUI B 3aBUCUMOCTH
OT OITBITA Y 3HAHUI CIIEIIUAJIUCTOB.

Takum 0Opa3oM, Mbl UIMEEM BBIOPAHHBIN
MHTEPBAJI IEPHOPALUU U UTO MBI JJOJIKHBI
CJIENATD JAJIEE JIJI51 ETO OYUCTKU?

IIpexie BCETO MBI JJOJIKHBI OBITh TOTOBBI K
TOMY, YTO HHTEPBAJI NIEPPOPALIIH 32 BPDEMS
PabOTHI CKBA’KHMHBI MOKET HEOJTHOKPATHO
MHOJABEPraThCs OOPA30BAHUIO OTIIOXKEHUH. HO 3TO
OBCTOATENBCTBO HUA B KOEM CITy4a€e HE JOJKHO
MHOBJIUATH HA KAYECTBO PAOOT MO OUUCTKE
nep@OpPaMOHHOrO KaHaua. [ImaBHOE 3/1eCh
TO, YTO MPEABIAYIIUE PA6OTHI IO BTOPUYHOMY
BCKDBITHIO IIJIACTOB OBLIA IIPOBEIEHBI ITO OJTHOMU
HUCXOJAIIEN IMHUU. DTO CBUJETENBCTBYET O TOM,
4TO NPEABIAYINTE NEPHOPALTMOHHBIE PAOOTHI
MPOU3BOAYCH B IPEJEIAX U TPAHUIIAX OFHOU U
TOU JKE IJIACTOBOU CUCTEMBI.

Tenepb pacCMOTPHUM, KAKUE BUJBI PAOOT
OyyT IPOU3BOAUTHCS IO OOHOBJICHUIO U
OUYMCTKE NEPMOPALMOHHOrO KaHana. [Ipexnae
BCETO 3THU PAOOTHI OYIyT IPOBOAUTHCA C
NOMOHIBIO 3(P(PEKTUBHBIX PACTBOPUTENEN U
TEIUIOHOCUTEJIEN, HATIPABJIEHHBIX HA JTUTEJIBHYIO
PaboTy CKBAKUHEI B YCJIOBUAX MHTEHCUBHOTI'O
BO3JIENICTBUA, U, C IPYT'OX CTOPOHBH],
34KPEIIEHUSA U MTOBBIIIEHU IIPOYHOIM KOPKUA
HA METAJUIMYECKOHN NOBEPXHOCTHU MOJ3EMHOTIO
ob6opynoBanusd. Ho 310 emie He Bee, TOTOMY
4TO CO BPEMEHEM 3TA KOPKA OKKYIIUPYET YaCTh
NPOCTPAHCTBA HA CTEHKAX OOCAAHBIX KOJIOHH, B
OCOOGEHHOCTU Ha CAMOY ITOCIEJHEN U HYKHOMU
SKCILIYATAIIMOHHON KOJIOHHE. [IpOCTPaAHCTBO
OyZAET COKPAMATBCA 34 CYET YMEHBIIECHUSA
cedeHrs 06CaIHOM KOJIOHHBL, U TEM CAMBIM
OyZAET NOBBIMIATHCSA CKOPOCTDH BOCXOAAIIETO
IMOTOKA (PJIIOUTHOU KUJKOCTHU, CO3ABASA YCIOBUA
JUII THTEHCUBHOT'O «OTMOKAHM > TBEPABIX
YIJIEBOJOPOJOB C U3BECTHBIMU HETATHBHBIMHU

MOCJIEACTBUAMHU B IIPOLIECCE PAGOTHI CKBAKMHBL
[ToaTOMY PabOTy IO OYMUCTKE CKBAXKUHBI HAJIO
HAYMHATDH C HAHETAHMA B UHTEHCUBHOM PEXHME
rOpAYEN BOJBL; B CEPEUHE ITPOLIECCA HATHETAHUA

MI'HOBEHHO MEPENUTU HA 3AKAYKY CYXOT'O I1apa,
HATHETAHHE KOTOPOTO CJIEAYET IPOBOAUTH
LIMKJIAMU C HE3HAYUTEILHBIMU IIEPEPBIBAMU
(3—5 MUHYT) AJI CO3[JAHUS PEKHMA
TYPOYJIEHTHOI'O HATHETAHUSA, KOTOPBINA ITO3BOJIUT
CMBITb C METAJIMYECKOU ITOBEPXHOCTHU
MOJ3€MHOT'O O60PYIOBAHM A ITOCTIOMHOE
HACJIOEHUE CMOJI, ACHATIETEHOB U COJIbBATOB.

He 3aBepiasg HArHETAHUE CYXOr'O 11apa,
MEPEKJIIOYUTHCA HA 3AKAYKY MHOT'O(DA3HOM IEHEI,
B COCTABE KOTOPOH COAEPKUTCA KUJKOE CTEKIIO
u ITAB. He nnpepbIBas HATHETAHUS, IIPOMU3BECTHU
3aKa4nBaHME 3(PPEKTUBHOIO PACTBOPUTEIA
TBEP/BIX YIJIEBOJOPO/IOB, IIPENEIBHOIO KEPOCHHA,
B KOJIMYECTBE ITOJIOBUHBI O6'bEMA CKBAXKUHBI,
IOCJIE YE€TO BHOBD IIEPEUTU HA 3aKAYMBAHUE
ropsauer Bozpl ¢ ITAB. ITOCKONBKY IPee/IbHbIA
KEPOCHUH UMEET OCOOEHHOCTDb OCTABJIATD 32
COOO0M HUIEH( CUNBHOI'O 3AI1aXd, BOSHUKAET
HEOOXOJUMOCTb HECKOJIbBKUMU ITPUEMAMU
HATHETAHWA TOPAYEN BO/BI 3aBEPIIUTDL OYUCTKY
nep@OpParMOHHOIO KaHaJIA.

B xayecTBE KOHTPOJIBLHOMN IPOBEPKU
MIPOU3BOAAT OTOOP NPOO BEIXOAAIIEH )KUJKOCTU
U3 PEMOHTHUPYEMOM CKBAKUHBL CBU/IETEILCTBOM
Ka4ECTBEHHOI IPOMBIBKH OYZET CTY>KUTb
CBET/IBIN IIBET OTOOPAHHON IPOOHIL.

ITocsie yerenmHoro npoBeAeHMs IIPOLecca
OYUCTKH HEOOXOJUMO JaTh BO3MOKHOCTD
CKBAKHHE IIPUHTHU B CEOS» U IOTHOCTHIO
HUCTPEOUTD 3aMaX NIPENEIBHOIO KEPOCHHA.

Bce 3TO BpeMs, NOKA CKBAKHHA HE PAOOTAET,
HEOOXOIUMO JIEPKATD B 3aKPBITOM IOJIOKEHUU
3AI0PHYIO APMATYPY, KOTOPAA HAXOJAUTCA Ha
MOBEPXHOCTH, HE JOIYCKASA IIPU 3TOM HAPYIICHU
T€PMETUYHOCTH IOBEPXHOCTHOI'O OOOPYIOBAHUS
CKBAKUHBL

KIyCKy CKBa’KHHBI B PA0OOTY IPUCTYNAIOT YEPE3
JBA-TPU THA, UCIIOJIL3YA JJI TOTO CTAHIAPTHLIE
penieHus.

O rmAaPO3ALUNTE CKBAXXMHHDIX LWWTAHIOBbIX HACOCOB (CLUH)

Kaxk npaBuJio, pu JyIuTeNnbpHoM paboTe CIITH
HAPYLIAETCs, OOPA3HO TOBOPS, TO CBATOE U
[JIABHOE MECTO B HACOCHOM IIOJI/bEMHUKE, KOTOPOE
MMEHYETCA 3a30POM MEXAY CTEHKAMU LIUIUH]IPA
U IJIYHXKEPA, U3-34 YETO YaCTO 3TOT HACOCHBIA
MHOJ'bEMHUK IO KJIACCY TOCATAKH MOJPA3AEIACTCS
HA TPH KJ1acca. ITepBhIx KIACC — 3TO KOIVId 3a30D
JIOJDKEH OBITh PaBeH 80 MM, BTOPOI — 85 U BBIIIIE,
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TpeTnn Kiacc — ot 100 mm 10 120 Mmm.

JyMaro, HECJIOKHO JOTAZAThCs, YTO HACOCHBIA
HOJ/bEMHHK HE JIOJIKEH JIOTYCKATh YTEUYKHU
JIOOBIBAEMOTI IPOAYKIIUH OOPATHO B IOJIOCTh
CKBAXUHBL OTCIO/Ia CTAHOBUTCA ITOHATHBIM, YTO
HAUOOJIBIINE YTEUYKU JOOBIBAEMOI NPOAYKIIUU
O6PATHO B MOJIOCTb CKBAKUHBI MOT'yT BO3HHUKHYTb,
€CJIH KJIACC MOCAJIKU HACOCA — TPETUNA. YTOOBI
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JIUKBUIUPOBATH YTCUKY, HAIO
HCIOJIB30BATb I'UPO3aTBOP,
TO €CTb TO €JUHCTBEHHOE
CPEICTBO, IPHU KOTOPOM
IOJTHOCTBIO YCTPAHAETCS

O6paTHAA YTEUKA JOGHIBAEMOLT 3Ha4YnUTENbHOU CTENEHN HNBENNPYA
Cyxoe TpeHne MexXay rninyH>xepom u Ecam mb1 xO0THM, 9TO6BI CHIH
UMNMHAPOM CKBaXXMHHOIo Hacoca. padoTas B CKBAKMHE KaK

JKHUJIKOCTH B CKBAKHHY.

CpencTBo 3TO UMEHYETCA
rugpo3sawmurod CIIH, npu
KOTOPOM CyXO€ TPEHUE I1PU
pa6ote CIIH 0 METaJI 3aMEHAETCS «<MOKPBIM»
TPEHUEM, TIOCKOJIbKY IPU PA6OTE IITyHXKEPA
B 3430P€ NOSIBJISIETCA KAIIEJIbKA JOOBIBAEMON
OPOAYKIIMUA. DTOT'O OBIBAET AOCTATOYHO, YTOODI
MIPU XO/I€ IUTYHKEPA BBEPX U BHU3 HACOC 34 CUET
CBOEH KOMIIPECCHUH BCACBIBAJI U3 CKBAKUHBI HE(PTH
Y1 HATHETAJI €€ HA TIOBEPXHOCTD. MEX1y TPOYUM
TUAPO3ATBOP, O 33yMKE BAIIETO IOKOPHOT'O
CJIYTHU, MOKHO CO3/[JaTh B CAMOY CKBAKIHE,
HCIIOJIb3YS JOOBIBAEMYIO HEDTH.

Korja ninyH»xep NPUXOJUT BBEPX U BHU3, OH
OYyZAET OMBIBATBCA KAIIEJIbKAMH YIVIEBOAOPOLA, B
3HAYUTEIBHOM CTENIEHN HUBEIHUPYS CYXO€ TPEHUE
MEXY IUTYHKEPOM U IMJIMHAPOM CKBAKMHHOTI'O
Hacoca.

BoOT TaKOI1 METO/, TTO 3AMBICTY ABTOPA, ObLT

Korga nnyHxep npuxoamT BBEpPX
M BHU3, OH OyeT OMbIBaTbCA
Kanenbkamu yrieBogoponaa, B

HA3BaH I'NPO3aTBOPOM,
unu rugpozamuror CIIH
B 00JI€€ HINPOKOM NOHATUU
MPOU3BOACTBEHHOI'O
MPOLECCA CKBAXKUHBL

Tenepb KOPOTKO O INTABHOM.

MO’KHO 60JI€€E ATUTEBHO,
OH JIOJIKEH «9YBCTBOBATb>
PYKY IPOMBICJIOBOI'O MHXKEHEPA, YTOOBI HE TEPATH
KOMIIPECCHUH, TO ECTb CITOCOOHOCTU BCACHIBATD U
OTKATBIBATH JOOBITYIO JKMJKOCTD HA IIOBEPXHOCTD
CKBAXWHBI, ¥ TOT'JJA CAMA4 CKBA’)KMHA BHYTPH CE0s
OPraHMU3YyET IMPO3ATBOP U 6€3 IIOMOIIU CO
CTOPOHBI CYMEET €64 3AMUTUTD U COXPAHUTD CBOIO
KOMIIPECCHIO, 4 3HAYUT, ¥ CIIOCOOHOCTD BCACHIBATh
U HATHETATh JOOBITYIO HE(PTH HA IIOBEPXHOCTD
CKBAXUHBL [IpH 3TOM IIPU XOZIE BBEPX U BHU3
IUIYHKEPA HACOCA HE JIOJIKHO OBITh CKPUIA
U CBOEOOPA3ZHOI'O «MYPJIBIKAHHSI». B IPOTHBHOM
ciy4dae CIIH nipeBpaTuTca B «6yeHaep» u 6yaer
paboTaTh «Ha CeOsI», HE HATHETAS JJOOBITYIO
JKHJIKOCTD HA IIOBEPXHOCTD CKBAYKHHBL.

Hu B KOEM Cily4dae HeJlb3s JONyCKaTh, 4TOOb! CIITH
paboTas Kak «6ieH/ep»!

PEHECCAHC MAJNIOAEBUTHDBIX HEDPTAHDbDIX CKBAXXMH

B mo3aHuMH nepuoy BBIpabOoTKU HEPTAHOTO
IIACTA, KOI7Id OCHOBHBIM CIIOCOOOM JI06BIYH,
KaK [IPaBUJIO, IBJISIETCS CIIOCOO C IPUMEHEHHEM
HITAHT'OBBIX [NTYOMHHBIX HACOCOB, MOKHO
MOJIYYUTb IPUOABKY HE(DTU B CYTKU MO KAKIOHU
CKBAXXUHE.

ITONMB3YysACh 3aKOHOM

ezl clat e iy ek BB DM (MEKT HECTANMOHAPHOFO NN
HeyCTaHOBMBLLErocs NpuToKa

Hed TN 1 peKOMEHAYIO NCMob30BaTb
AN9 NOBbILWeHUA 3 PEKTUBHOCTU
pPaboTbl ManogebUTHBLIX CKBAXXWUH

Ha 3aKJIlOYMTENIbHOW CTagumn

XoueTcst OGbITh YBEPEHHbIM, BbIPabOTKM HEPTAHOM 3anexmu.

HePTH, MOXKHO MTOJTyYUTh
JKEJIAEMBI PEXUM, ECIIU
OCTaHOBUTDb CTAHOK-KA4YaJIKy
Ha HENPOJIOJIKUTEIBHOE BpEMS
(3—5 49acoB), a 3aTEM CHOBA
3aIIyCTUTD €T0 B padOTYy.

YTO IIPOMBICJIOBBIC MHKCHCPDI
HE 320bLJIH €IIE, YTO
BPEMEHHAs OCTAHOBKA CKBAXKWHBI HE O3HAYACT
MOMEHTAJIbHOT'O IPEKPAIEHUS IPUTOKA
YIVIEBOAOPOAOB U3 IVIACTA B CKBAXKUHY. OH
MIPOJIOJIZKAETCA IO TEX MOP, IOKA BEIMYNHA
Jernpeccuu (Pa3zHOCTU MEXAY IUIACTOBBIM U
33200IHBIM JJABJICHUEM) HE UCUE3HET.

IToKa 6YAET YMEHBIIATHCS PA3HOCTD MEXY
IJIACTOBBIM M 32060 HBIM AJaBJICHHEM, B CKBAKHHEC

OYZIET «[JAPCTBOBATH» PEKHUM HECTAITMOHAPHOT'O
NPUTOKA HEPTH. BOT 3TOT pexxum, uinu 3pPexT
HECTALIMOHAPHOI'O WJIM HEYCTAHOBUBIIIETOCS
NPUTOKA HEPTH 1 PEKOMEHYIO UCIIOJIb30BATh
JJ1 TIOBBIEHN A 3(P(PEKTUBHOCTH PAOOTHI
MaJIOAE€OUTHBIX CKBAXKUH HA 3aKJIIOUYUTEIbHONU
CTaJUH BEIPAOOTKHU
HEPTIHON 3AJIEKHU.

JIOCTATOYHO CHOBA
3AIYCTUTD B PA6OTY CTAHOK-
KA4aJIKy U INTyOMHHBIA
CKBA)KUHHBIN HACOC, KAK
MIPUTOK JOOBIBAEMOI
NPOAYKIUH U3 IJIACTA B
CKBAXHUHY OYZET NOCTYNATh,
HO Y’K€ Ha IOBBIIIEHHOM
aedure. Bce Bpoae npocTo
U MyZPO, 4 INIABHOE, JIETKO BOCIIPOU3BOANMO
B IIPOMBICJIOBBIX YCJIOBUAX U HE TPEOYET I
peaNn3a 1 HOBBIX BUIOB OOOPYIOBAHHAL.

DTOT METOZ 51 HA3BAJI PEHECCAHCOM (WJIH
BO3POXK/ICHUEM) HEPTAHBIX MATIOJICOUTHBIX
CKBAXWH. ECIM €CTh KeTaHNe TOBBICUTD
KA4YECTBO IKCIIIyaTALIUM TAKUX CKBAKHWH, IPOITY
B34Tb MO METOJT HA BOOPYKEHUE. ©
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KOH®EPEHIINI 1 BbICTABKU

B Mockee cocmoanucs Kirouegole
meponpusamus ompaciu — Hayuonaiorsiti
negpmeza3zoesiii opym u 17-1 Mexucoyrapooras
negmezaso6as svicmaska dHegpmezas-2017».

B Mockse, B LIBK «DKcnioneHTp», ¢ 17 o 20 anpens
COCTOSIMCh HalTMOHAIBHBIN HE(PTETA30BbIN (POPYM
U KpynHeimas B Poccun 17-1 MexayHapoaHas
He(dTErazopas BbICTaBKa «O60PYNOBAHUE U TEXHOJIOT U
JUIs1 He(DTEra30BOro Komruiekca. Hegpreras-2017».

BoicTaBka oprannsoBaHa AO «DKCIOLEHTP» COBMECTHO
C HEMELIKOM BBICTABOYHOM KOMIIaHUEH «Mecce
Moccenpnopd 'Mm6X»> npu nogeprke MUHHUCTEPCTBA
3HepreTuky PO, MUHUCTEPCTBA IPOMBIIIJIEHHOCTU 1
TOProsiu PO, mog narpoHaToM TOProBO-MPOMBIIIIIEHHOM
najarel PO.

T'ocygapCcTBEHHAS NONJEPKKA, ITHPOKOE
MEXIYHAPOAHOE YUACTHUE, IOJTHBIN OXBAT PBIHKA,
BKJIIOYAs BCE NTOJOTPACIN HEPTAHON U
ra30BOI IPOMBIIITIEHHOCTH, OOECIIEYUBAIOT
BBICTABKE CTATYC ITTABHOU OTPACJIEBOM
BbICTABKU Poccun.

ITo MHEHHIO MUHMCTPA S3HEPTeTUKU PO
Anexcanapa HoBaka, BeicTaBKa «Hedreras»
JUIS IPO(MECCUOHATBHOIO COOOMIECTBA CTANA
0€3 IPEYBEINYEHU A 3HAUUMBIM COOBITUEM,
«HA KOTOPOM CIIELTUAIHUCTBI PA3HBIX CTPAH
UMEIOT YHUKAJIBHYIO BO3MOKHOCTD OLIEHUTD
cocrosHue paszsuTusd TOK, 0003HAYNTH
NPUOPUTETHI PA3BUTHUA OTPACIH, OOCYAUTD
HAMOOJIEE AKTYAJIbHBIE 32ja4U U ITPOOJIEMBD>.

BreicTaBka «Hedreras-2017» 00beIMHNIIA HA TUIOMIAH
50 000 KB. M 526 BEAYIIUX IPEIIPUSTUN OTPACIN U3
25 CTpaH, KOTOPBIE NPEACTABUIIN HOBEHIIINE TEXHOJIOI'HUH,
Pa3pabOTKU U CEPBUCHIL.

BricTaBka «Hedreras» urpaer Bce 60IbIIYIO POJIb B
PaCHIMPEHUN MEXKIYHAPOJHOI'O COTPYAHHNYECTBA B
HEpreTudeckoi cepe. Ee 3apyObe:KkHbIE SKCIIOHEHTHI —
BEJYIIME MUPOBBIE KOMITAHUN: Bauer Kompressoren,
Centrax Gas Turbines, Honeywell Process Solutions,
Kanex Krohne, Phoenix Contact, R&B Industrial Supply,
Schneider Electric, Weidmiiller Interface, Yokogawa
Electric u gpyrue.

HannoHaIbHbIE 9KCITO3ULIUHN U KOJUIEKTUBHBIE CTEH/bI
npeacTasuan pupmel u3 'epmanuu, Kuras, Yexun,
OUHIAHAUN, AEMOHCTPUPYSA TEM CAMBIM BBICOKHI
HHTEPEC K POCCUIICKOMY HE(PTETA30BOMY PBIHKY
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BbicTaBka «HedTeras-2017»

npeacTaBUIM HOBENLLVE
TEXHONIOrnK, pa3paboTkm
N CEPBUCI.

BbictaBka «Hedteras» n HaumoHanbHbin HedTerasosbin
opyM — KOMMEKCHbIN NOAXO0A K peLLeHuIo 3afay oTpaciu

U PA3BUTUIO TAPTHEPCKUX OTHOIIEHUH C HAITUMU
KOMMAHUSIMU.

Poccuio Ha BBICTABKE IPEACTABHUIIN TAKHE OTPACIIEBbIE
ruraHThl, Kak HIIIT «BypunTex», I'a3npom OypeHue»,
«['azmpom Crport TOK CanaBat», «MOTOBUIMXUHCKUE
3aBOAbD, HIID JTakep», TK «Pocatom», «CypryrHedTeras»,
«TarHEMTD>, <TaTlIpOM-XONUHI», < paHCHEDTD,
HTTI3», «TpybHaA METAITYyPIrUdeCcKass KoMnaHusa-TMK»,
«Ypanmam HI'O XonauHr» U ApyTrue.

OJIHOBPEMEHHO C BbICTaBKOM «HedTeraz-2017»
cocrosca HannonanbHbIA HEPTETA30BbINA (DOPyM.

B (pokyce BHUMAaHUSA yYACTHUKOB MEPOIPUATHUS —
TEXHOJIOTMYECKA OCHAIMEHHOCTh U THHOBAIIMOHHBIN
MNOTEHIUA HE(PTETA30BOr0O KOMILIEKCA Poccun. Popym
OTKPbUICA IIPUBETCTBUEM MUHHCTPA S3HEPreTUKU PO
Anexkcangpa HoBaka, KOTOpOe nepega y4aCTHUKAM
(popyma 3aMECTUTEIb MUHUCTPA SHEPTETUKU PO
Kupwuiin Monoauos.

B pamkax 1-i1
IJIEHAPHOM CECCUN

O6'be}J,I/IHl/IJ'Ia Ha niaowaagun «CTpaTerus Hay4YHoO-
50 000 kB. M 526 BeyLNX TEXHOJIOTUYECKOTO )
o pasBUTHUA HEPTETA30BOM
npeanpuaTnn oTpacin orpaciu Poccun:
n3 25 CTpaH, KOTOopble ITI06AIbHBIE BEI3OBBI U
HOBBIC TOYKU POCTA»

K. Mo10a110B O603HAYUIT
IJI062JIbHBIE BEI3OBBI
Y HOBBIE TOYKU POCTA B
HEPTEra30BOM OTPACIIH.
«MBbI HAOMTIOAAEM TEXHOJIOIMUYECKHE ITPOPBIBBL, KOTOPBIE
CETO[HA HAMEYAIOTCA B HE(PTETa30BOM OTPACIIN.
B 9acTHOCTH, CKIabIBAETCA CUTYALINA, YTO HA PBIHKE
MOXET OBITh IIPEJIJIOKEH OOJIBIION OOBEM CIIAHIIEBOI'O
rasa, ¥ HAM HEOOXO/IMMO YYUTBIBATD TY TEHAECHIIUIO.
Posib pOCCUICKOTO I'a3a OY/IET YBEIUYUBATHCS, HO U
KOHKYpPeHIUA 6yI€T PACTU», — CKA34JI 3aMMHHUCTPA.
Taxsxke OH OTMETHUIJL, YTO TEMA FIHEPTrO3P(PEKTUBHOCTH —
OJJVH M3 KJIIOYEBBIX TPEHOB PA3BUTHA HEPTAHOM
OTpacIu. 321a4a BHEAPEHUS S9HEPTrOaP(PEKTUBHBIX
TEXHOJIOI'MH 32JI0KEHA B TOCIIPOTPAMMY
UMIIOPTO3AMEIECHU S, FTEHCXEMY PA3BUTUA HE(PTAHOMN U
ra30BOM OTPAC/IH, YACTUYHO OHA OTPAKEHA KAK OA30BBIH
TPEH/] B SHEPIOCTPATET UL

Ha 1-71 ceccuy BBICTYITHIIUA NIPEJCTABATEIN KOMITAHUH
u opranuzanui: PwC (CIIIA), IHS Energy, Komurer o
snepretuke I'/] PO, «TatHedTh», CUBYP, CHITI, Schneider
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ElectricIndustries SAS, EY, MUpOBOI1 HEPTSHOM COBET,
Argus, «DHEPreTUYECKUN LIEHTP MOCKOBCKOM IIKOJIBI
yrpasieHUs «CKOJIKOBO».

B pamkax 2-11 ceccum «KOHKYpEHIIN A HE(PTETA30BbIX
TEXHOJIOTHUH: UMIOPTO3AMEIIEHUE B KJIIOYEBBIX
CETMEHTAX HE(PTETA30BOM OTPACIN, TOKATU3ALIUA
NPOU3BOACTB U 3KCIIOPTHBIN TOTEHIIUA POCCUUCKOTO
TOK» 3aMeCTUTENb MUHUCTPA IPOMBIIIJIEHHOCTH
1 TOprosnu PO Bacuanit OCBMAKOB PACCKA34JI O
MEXAHU3MAX F'OCIIOAAEPKKA UMIIOPTO3aMEMAIONTUX
mpoexToB B TOK. ITo uroram 2016 rosia 0J1st UMITIOPTA B
HEPTEra30BOM MAIMTHUHOCTPOEHUH COCTABUIA 45,5% IPU
[IAHOBOM 3HAYCHUU B 56%. «depe3 pa3HbIC MEXAHU3MBI,
BKJIIOYas POH/T Pa3BUTHS IPOMBIIIEHHOCTH, MBI
noaaepKaau OKoJIo 30 IIPOEKTOB IO BLIITYCKY HOBOI'O
060pynoBaHuA i npeanpuaTui TOK na cymmy 6onee
3,5 MIIpJ, pybIIek», — OTMETHII 3aMMHUHUCTPA. Kpome Toro,
BO MHOI'OM NO/JI 33/1a49H TOILJIMBHO-3HEPTETUYECKOTO
KOMILIEKCA OBUI CO3/1aH HOBBIF MHCTPYMEHT MOIJIEPKKH
— CYyOCUAUPOBAHUE YACTH 3ATPAT HA IPOUBOACTBO U
PEAU3ALUIO ITIMJIOTHBIX ITAPTHUHI BBICOKOTEXHOJIOTMYHOU
OPOAYKIIMA. [IDOMBIIIEHHBIM IPEATIPUATUAM
KOMIIEHCHPYeTCA 4O 50% NOHECEHHDBIX U3AEPKEK.

B pabore 3ace1aHuA IPUHAINA YIACTHE
MNPEACTABUTEIN KOMIAHUI: «[a31IpOM HE(PTH>
Poccurickui 3KCNOPTHBIN HEHTP, «I'pancHedTh», YK
«I'pynmna 'MC», dllmomb6epxke», 'K «<Muppuko», CPI10
TOK, «beTa TexHonorum.

Jlanee y9acTHUKU (pOpyMa NPOAOIKAINA PAOOTY B
(dopmaTe KPYIJIbIX CTONOB. 3AMECTHUTEIIb IIPEJCENATENA
KOMMTETA IO SHEPTETUYECKOU ITOJIMTHUKE U
sHeproapdexkruHocTU PCIIIT IOpu# CTaHKEBHY
MPOBEJ JUCKYCCUIO «AHAJIN3 OCHOBHBIX HAIIPABJICHUNA
T'€HEPAJIBHBIX CXEM PA3BUTHS HE(PTIHON U I'a30BOI
oTpacaw». Ilpencenarens Cox3a pa3padoTUNKOB
IPOrPAMMHOI0 O6€CIIEYEHUS U NTH(POPMAITMOHHBIX
TexHonoru TOK bopuc Xapac MOAepUpOBAJI KPYIJIbIA
croi «IT B He(pTEra3oBOM OTPAC/IH: IIPAKTUICCKUE
ACIIEKTBI B OOJIACTU UMIIOPTOHE3ABUCUMOCTH U
KHOep6e301aCHOCTH.

Ha 2-i1 nenp pa6o1el HH® y9aCTHUKU KPYIJIOrO
crona «Pa3paboTKa TPyJHOU3BIEKAEMBIX U
HETPAAUIMOHHBIX YIVIEBOJOPOJOB: SJKOHOMUYECKUH
U TEXHOJIOTUYECKUI ACTIEKT> OOCYANIIN CJIEAYIONUE
TEMBI: IEUCTBYIONAA HAJIOTOBAA ITOJIMTHKA, IIPOOJIEMBI
U METOJbI CTUMYJIMPOBAHUA KOMITAHUI 110 PA3PabOTKE
TPYAHOU3BJICKAEMBIX 3a112COB (TPI3), 3aKOHOIIPOEKT

iy

O IIPUMEHEHNH HAJIOTA HA JOOABJIEHHBIN JOXO/,
(HAOO) B HEDTAHON OTPACIH, 3aPYyOEKHBIN OIBIT U
UCTOPUS «CIIAHIIEBON PEBOIIOI UM, YCIIENTHbBIE KENUCHI
POCCUMCKHUX KOMITAHUU.

B 1ieHTpe BHUMAHU S OB JOK/IA]] FEHEPATBHOIO
Jupexropa ['ocyrapCTBEHHOM KOMUCCHUU 10 3a11aCaM
(TK3) nonesnbix uckonaeMmox Hrops:a Ilnyposa,
KOTOPBIH 3a51BUJI, YTO JIBI'OTHI IJI1 KOMIIAHUH
He(TErazoBoOM OTPACIU HEOOXOAUMBI 1151 CO3/JaHU S
TEXHOJIOI'UH, 4 HE Pa3pa00TKHU 3a11aCOB. IX HEO6XOAUMO
MIPEOCTABIIATD LIEJEBBIM 0Opa3oM. Kpome Toro, no
MHEHUIO 71aBbl 'K3, HeTpaJUIIMOHHBIM 3a114CaAM
HEOH6XOIMMA OT/IE/IbHAS HOBASI HAYKA, OCHOBAHHAS HA
(PU3HKE TBEPABIX ITIOPOJ] U TEOXUMUHU.

B KauecTBe MapayuiebHOM CECCUU COCTOSAIICA
KPYIVIBIH CTOJ «SMART-TEXHOIOTUH B HE(PTErA30BOM
CEKTOPE: IPAKTUYECKUE ACIIEKTHI TPaHCcdepa
TEXHOJIOTUH. Tpe6OBaHNA UMIIOPTOHE3ABUCUMOCTH
U 6€30MACHOCTH». MOIEPATOPOM BBICTYIIUII BUIIE-
npesujieHT T PO Imutpuii KypoukuH. OH
OTMETHUJL, YTO HEPTETAZOBBIN CEKTOP SABIACTCA OJHUM
U3 Hau60JIe€ NEPENOBBIX 10 BHEJPEHUIO HAYYHBIX
U TEXHUYECKUX Pa3pabOTOK, B 4aCTHOCTU SMART-
TEXHOJIOIMUI. 32 cYeT 3(PPEKTUBHOIO YIIPABICHUA
TAKOI'O POAA IPOLIECCAMU, KAK CBUIETEIbCTBYET OIBIT
3apy6EXKHBIX CTPAH, JOCTHKUM IpUpocT BBIT 10
0,5 npoLEeHTa, aHAJIOI'MYHBIN BKJIA/l B IpUpoCT BBIT faet
TOJIBKO HEPTENOOBIYA. UIMEHHO TAKOH NOTEHIIMAIBHBIN
3(PPEKT OT CUCTEMHOI'O HIUPOKOMACIITAOHOT'O PEIICHUS
C(POPMYIUPOBAHHBIX IPOOIEM ABJISAETCA OXKUAAEMBIM U
JIOCTVKUM JIJ15 HAIIIEH CTPAHBI B OJIVDKAIIIHE FOJIbL.

3atem B pamkax HH® cOCTOANNCH KOH(PEPEHITUA
«Hayka — TEXHOJIOTUU — OU3HEC: OCHOBHBIE 3TAITBI
TpaHC(epa UHHOBAITMOHHBIX TEXHOJIOTUH B
coBpeMeHHOM TOK», ceMunap «I[1maHupoBaHUE
CHA6KEHUS U 3aKYIIOK B HE(PTEra30BbIX KOMITAHUAX>,
KPYIVIBIA CTOJI «Pa3BUTHUE CEKTOPA HE3ABUCUMOI'O
OPEANPUHUMATENIBCTBA B POCCUMCKOM HEPTETA30BOM
KOMIIJIEKCE», KPYIJIBIH CTOM «K1acTephl, TEXHOIIAPKU
Y1 UTHXXUHHPHUHTOBBIE LIEHTPBI KAK APANBEP PA3BUTHA
HEPTEXUMUUIECKON U HEPTENEPEPAOATHIBAIOMIEN
OPOMBIIIJIEHHOCTH>.

B pabore popyma IPUHSIIN yYACTUE NPEICTABUTENN
MHUHHCTEPCTB U BEJJOMCTB, POCCUUCKUX U 3aPyOEKHBIX
koMmmaHu TOK, aHATUTUYECKUX AT€HTCTB, OTPACIEBBIX
4ACCOIUAIINH, HAYYHBIX COOOIIECTB U BEYIINUX CPEJICTB
maccoBoi nugopmaruu. ©
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KOH®EPEHIIN 1 BbICTABKU

Xlll MexxayHapoaHas Hay4HO-NpPaKTUYeCKas KOHpepeHUns
«CocTosiHME U NepPCneKTUBbI NPUMEHEeHUS 3aLLMTHbIX MOKPbITUN
B 000pyA0BaHNN 1 COOPYXKEHUSIX HeTerasoBom oTpacIn»

ExxerogHasa koHpepeHusA «COCTOAHHE U
IEePCNEeKTHBLI IPHMEHEHH A 3AIHTHBIX
HOKPHBITHH B 000PYJOBAHHUH H COOPYKEHHUAX
HedTerazoBoM oTpacan» 00beIUHUIA Hosee
200 mpeacTaBUTENEH TTTABHBIX UTPOKOB OTPACIH —
HEPTEra30BbIX KOMIIAHUI, TPOU3BOAUTEIIEH TPYO,
NPOU3BOJUTENEH AU THBIX ITOKPBITHUH, TOAPATHBIX
OPraHU3ALNHI U HAYYHO-UCCIENOBATENBCKIX
UHCTUATYTOB. MEPOIIPUATHE COCTOUIOCH 15—16 MmapTa
2017 roga Ha 6a3e PI'Y nedptu u rasza um. .M. 'y6kuHa
npu nogaepxke ITAO «HK «PocHedTh» U )KypHAIA
«Tepputopus <HEDPTEI'A3».

B paMkax KOH(pEpEHITNHN
06CYXKIAIUCh TTOCTIEAHNUE
TEHJICHIIUU HE(PTEra30BOH
OTPACIA U IEPCIIEKTUBHBIE
Pa3pabOTKH, CBI3AHHBIE C
3AIHUTHBIMU NOKPBITUAMHU U TEXHOJIOTUAMHU UX
MNPUMEHEHUSA. YIACTHUKHU MTOJETUIUCH OIIBITOM
MNPUMEHEHUA METOOB U TEXHUYECKUX CPEJCTB
KOHTPOJIA 9HEPrO3(PPEKTUBHOCTH U HAJIEXKHOCTH
TPyOONPOBOJIOB, CKBA)KMHHOI'O U EMKOCTHOT'O
060pPYyIOBAHNUA. BBUTH TAKXKE 3aTPOHYTHI BOIIPOCHI
HOPMATUBHOU JOKYMEHTAIIUH, OIIPEIEIAIONEN
KPHUTEPUHU KAYECTBA IIOKPBITHN.

Kommanwudg 3M nipecTaBuiia Ha KOH(pEpEHTUN
JIOKAJIBHBIE aHTUKOPPO3UOHHBIE PA3PA6OTKH.

DrcnepT komnaHuu 3M I0ams JleckoBen OTMETHIIA

KomnaHug 3M npeactaBuna
Ha KOHepeHUMM noKasnbHble
AHTUKOPPO3NOHHbIE Pa3paboTKM.

JEUCTBUA KOMITAHHUU 110 COOTBETCTBUIO TEHACHIIUAM
UMIIOPTO3AMEIIEHUA U PA3BUTUIO JIOKAJIBHOT'O
MPOU3BOACTBA PEMIEHUN JIJIA 3AIUTHI OT KOPPO3UH.
JInHerKa IOKaJIbHO IPONU3BOAUMBIX IIPOLYKTOB
BKJIIOYAET MOKCHUHBIE TTOPOIIKOBBIE IOKPHITUSA
JUI BHEITHETO Y BHYTPEHHETO HAHECEHU S HA TPYODI
U NIPOAYKIUIO /I PEMOHTA U BOCCTAHOBJIEHUSA
MAaruCTPAIbHBIX TPYOOIIPOBOIOB B ITOJIEBBIX YCIOBUAX.
TTOMUMO UMEIOIINXCSI PEMIEHUT 111 HE(PTEra30BOM
OTPACIN CIIENUAACT 3M paCCKa3aJ1a O HAYIHBIX
Pa3paboOTKAX HOBBIX IPOAYKTOB. Cpear HUX
MOJINYPETAHOBbBIE
THOKPBITHA JJ1 3aBOACKOT'O
HAHECEHM HA KDAHOBLIE
Y3JIbI 1 OTBOJBI,
MHOKPBITUA /11 PEMOHTA U
TEPENUSONALINU B ITOJIEBBIX
YCJIOBUAX W IIOKPBITUA 111 PyYHOI'O HAHECEHUA
JI71s1 HAN60JIEE CIIOKHOTO yYaCTKa TPyOOIIPOBOJIOB
— IIEPEXOIOB «3EMJIS-BO31yX>. HOBBIE pa3paboTKU
obecreyaT BO3MOXHOCTb HAHECEHUSI 3AIIUTHOTO
Marepuana 6€3 HeOOXOIUMOCTH TPAAUITHOHHOMN
06pabOTKH NOBEPXHOCTHU TPYOBI, 4 TAKXKE ITO3BOJIST
HAHOCHTD IIOKPBITHE TPEOYEMON TOIIUHBL B OUH
NPOXO7, COKPAIAd TEM CAMBIM BPDEMA HAHECEHUSA
Marepuana. HoBble IPOAYKTBI COOTBETCTBYIOT THUITY
NOKpeITHI [TK-80 1 TO3BOJIAT IPOBOANTE PA6GOTHI TPU
Temneparype 1o 80°C. ©

«bypoBas u npombicioBas Xxumus — 2017»

Kommnanwusa CREON Energy 27
arpesist posesia B MOCKBeE 6-10
Mex1yHapOAHYIO KOH(PEPEHIIHIO
«<bypoBasa M IPOMBICIOBAA

TpyaHou3BneKaemble 3anachbl —
3TO OornbLUe NONOBUHbI OT

XHUMUHU B PO MoxeT
3aMEJINTHCS, 4 TIEPCIIEKTUBDI
HUMIIOPTO3AMEMEHUA —

M BOBCE PACILJIBITHCA B TYMAHE.

XHUMHA — 2017>. CTpaTern4eCKum
HapPTHEPOM BBICTYIIUIIO
AreHTCTBO «KOMMYHUKALIMNY,
HOJJIEPKKY MEPOIIPUATUIO
okazaja HanmmoHnanbHas
acconnanus He(PTEra3oBoro
CepBHCa.

HpiHenHuM roa ajis
He(dTECEPBUCHBIX KOMIAHUN
HA4aJICA HENPOCTO: Poccus
noajepxaia pemenue OITEK
O CHUKCHUHU JJOObIYH U TEIIEPh
BBIHYK/IEHA COKPAIATh
IKCIUTYaTAITHOHHYIO IPOXOJKY.
B aTOM CBA3M pa3BUTHUE PBIHKA
OypOBOI1 U IIPOMBICJIOBOU

o0Lwwmx 3anaco. B Poccnn,

HO pa3pabaTbiBaTb UX KpanHe
CNOXHO. Heobxoammbl HOBble
TEXHOMNOrNK, peareHTbl 1
pacTBopbl. Kynum nun mbl

BCE rOTOBOE, HELOPOroe,

HO COMHUTENIbHOIO

KayecTBa Yy KUTanLEB UK
pa3paboTaem oTeyecTBEHHOE?
KoHeuHo, BTOpoV BapmaHT
npegnoyYTuTenbHee.
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«Kyzma nBurarbcsa orpacian?
— BOT, HOXKAJIYH, ITIABHBIN
BOIIPOC KOH(PEPEHIIUH, —
3a51BHJI B IPUBETCTBECHHOM
CJIOBE I'€HEPAJIbHBIN JUPEKTOD
CREON Energy Cangs>xap
TypryHoB. — Ha Hamr B3I/,
UTI'POKAM PBbIHKA CTOUT OOPATHUTH
BHMMaHME Ha cerMeHT TPU3.
TpPysHONU3BIEKAEMBIE 3AITACHI
— 3TO OOJIBIIIE ITOJIOBUHBI OT
00mux 3a11acoB B Poccuu, HO
Pa3pabaTeIBATh UX KPAHHE
CII0’kHO. HEOO6XO11MBI HOBBIE
TEXHOJIOI'MH, PEATEHTHI
U pacTBOPHLL Kynum 1



MBI BC€ 'OTOBOEC, HEJOPOTOE, HO COMHHUTCIIBHOI'O

Ka4eCTBA Y KUTANLIEB WU
pa3paboTaeM OTEYECTBEHHOE?
KoHe4HO, BTOPOI BApHUAHT
npeanoyruTenabHee. JIpyroe
JI€JIO — TOTOBBI JIH
IPOU3BOAUTENN OYPOBOU

U IIPOMBICJIOBON XHMUU
COOTBETCTBOBATb OXKUIAHUAM
HOTPEOUTEIIEN.

O630pHBIH JOKJIA]] IO
HE(PTECEPBUCHOMY PBIHKY
Poccum npecrasuia CTapmui
MEHEJIKED ACTTAPTAMEHTA
CTPATETHU U ONEPALTUOHHON
appexrusHOCTH Deloitt
Consulting HpuHa [leMmudesa.

HecMOTps Ha BBICOKYIO
BOJIATUJIBHOCTD HE(PTAHBIX LIEH,
B 2016 TO/TY COBOKYITHBIE OG'HEMBI
OypEHUA JOCTUITIA MAKCUMYyMa —
IPOXO/IKA COCTABHIIA 25,5 MJIH M.
Hapyenue Koppensaunmn
MEXK/TY CTOUMOCTBIO HE(PTH
U IIPOXOJIKOY B OYypEHUH
OBLIO BBI3BAHO MMO3UTUBHBIMH
OXMJAHUAMU HE(PTAHBIX
KOMITAHWI B OTHOIIEHUU
LIEHOBOM KOH'bIOHKTYDBI.

Poct orHOCHTENBHO 2015
Troj1a HAGII01A/ICsI B OObEMAX
Y 3KCIUTYATA1IMOHHOTO, U
MOHCKOBO-PAa3BEJOYHOTO
OypeHusL.

IIpoxonka B
3KCILTyaTAlJMOHHOM OyPEHUH B
2016 rogy yBeTM4IHIach Ha 12%,
POCT NOKA34J11 6OJIBITUHCTBO
UTI'POKOB HEPTSIHOI'O PBIHKA.
Cpenu Hux MpuHa [leMuyesa
BbIACINIA «<POCHEDPTH»,
YBEJIMYUBIIYIO JJAHHBIN
rokaszartesb Ha 36%. KiroueBbiM
(PaKTOpPOM pOCTa O6BEMOB
IKCIUTYyaTALMOHHOI'O OypEHHA
ABJIAETCA HAPAIIBAHNE
NPOXOAKH B TOPU3OHTATIEHOM
OypEHNH, XOTA €T0 JUHAMUKA
3aMEJIAIIACH IO CPABHEHHIO C
NPELIAYIIMMU T'OJAMU.

OO6BbEMBI ITIOUCKOBO-
pasBesouHOro 6ypenus B 2016

roAy BBIPOCIU Ha 20%, IMEPOM OMATD XKE ABIACTCA
«PocHe(dTh». COKpalieHUE NPOXOJKH OKA3aIU «[a311poM
HePTH», «CnaBHEPTH> U «TaTHEDTD>.

Bonee 70% cripoca Ha 6ypeHUE O6ECIICYNBAIOT YETHIPE
KPYHHEHUIINE HE(PTAHbBIE KOMIIAHUU — «POCHEDTH»,
«CyprytHedreras», <Tasnpom Hedrb> u <JIYKOWU. Tpu
3TOM 32 IIOCJIEJHUE ABA o 1o «PocHeTH» B 06IIEM
o6'beMe CIIpoca Ha GypeHue BRIPOCa ¢ 25 10 36%.
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B 2016 rogy pacxoabl Ha
npoBeAeHMe KanuTasabHOro u
NoA3€MHOIro peMOHTa CKBaXXMH
yBenuuunmcb Ha 10 u 12%
COOTBETCTBEHHO OTHOCUTENBHO
2015 ropa. [laHHble cerMeHTbI
pblHKa Tak e XapakTepu3yeTcs
BbICOKOW KOHLEHTpaLnen

3aKa34MKoB (Ha TP KOMMNaHUU —

«PocHedTb», «JTYKOWI» u

«CypryTHedTeras» — NpUxXogmTCs

no 80% cripoca).

300 TBIC. 6app./CYT.

Yro Kacaercsa IIPEAJIOXKCHUA, TO CTUMHCTBECHHBIM

KPYIIHBIM HE3ABUCUMBIM
HOJPSYNKOM HA PBIHKE 6YPEHUSA
octaetcsa kommnanusa EDC, Ho ee 1ons
COKpaIaercs — ¢ 28%

B 2014 romy 1o 19% B 2016 ropy.

DKcrepT OTMETHIIA, 4TO B 2016
T'O/1y PACXO/Ibl HA IPOBECHUE
KamUTaIbHOTO U MOJA3EMHOI'O
PEMOHTA CKBAXKUH YBEJIUYHIIUCD
Ha 10 1 12% COOTBETCTBEHHO
oTHOCHTENbHO 2015 roaa.

JlaHHBIE CETMEHTHI PbIHKA TAKXKE
XAPaKTEPU3YIOTCS BBICOKOH
KOHLICHTPALIUEH 3AKA34YUKOB (Ha TPU
KoMIaHuu — «PocHePTH», JTYKONJI»
U «CypryrHeTeras» — IpuxXOgUTCs
110 80% cripoca).

C nageHueM 11eH Ha HePThb B 2015
IOy COKPATHUJIOCh (PMHAHCUPOBAHUE
reo(pu3nYeCKuX UCCIETOBAHUI CO
CTOPOHBI 'OCYAAPCTBA U HHBECTOPOB.
DKOHOMHYECKHUE CAHKIIUM CTAIU
($HaKTOPOM, OTPAHUYHBAIOIUM
IPUTOK YACTHOT'O KAIIUTANA, 4
COKpPAIIEHHE TOCYJAPCTBEHHBIX
PAaCcXo10B IPOU3OIIIO B PAMKAX
3KOHOMUH OIO/I>KETHBIX CPEJICTB.

U Bce ke B 2016 rojy 66110
HE3HAYUTEIBHOE YIy4YIIEHHUE
CUTYAIIUH B TAHHOM CETMEHTE.

B 2015-2016 rogax Ha6I101a710Ch
COKpAIlleHHE PACXO/IOB HA
nposenenue I'PP 3a cuer
YMEHBIICHUS PACXOJOB HA
1meab(OBbIE TPOEKTHI. OCHOBHAS
OPEAIIOCHUIKA — 3TO OTCPOYKA
PEANU3AUN TAKHUX IIPOEKTOB B
YCJIOBHSIX IIA/ICHUS IICH HA HEPTH
B I10JIb3Y MATEPUKOBBIX IIPOCKTOB
C MEHBIITNMU OIOIKETAMA
U OBICTPO AOCTUTAEMBIMH
PE3YIBTATAMU.

ITo cmoBam JOKJIATUYMKA, OTHUM
W3 3HAYHUMBIX COOBITHE 2016
ro/ia, IIOBJIUSIBIIUM Ha CTPYKTYPY
POCCUHCKOTO HE(PTECEPBUCHOT'O
PBIHKA, CTAJ14 [IOKYIIKA
«POCHEMTBIO» KOHTPOIBHOT'O
MAKeTa aKUUH «banHep T 1
100% cepBUCHOM KOMITAHNH
«Taprum.

Ha panpHeNIyo JUHAMUKY CIIPOCA Ha
He(MTECEPBUCHBIE YCIYTHU OYAET OKA3bIBATD
3HAYUTEIBHOE BIUAHUE, C OJHOIM CTOPOHEL, IIEHA HA
HedTh. Ee cHMKeHMnE OyJeT BBIHYXATh HE(PTAHBIE
KOMMAHHUH UCKATb PE3EPBBI I ONTUMH3AIUH.

C Ipyroy CTOpOHBI,
J06BIYU HEPTU, KOTOPBIE INTAHUPYETCS COKPATUTD HA

MHOTO€ OyJIET 3aBUCETH OT OO'BEMOB
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B CBA3U C 0613aTEIbCTBAMH POCCUH B paMKax
cornamenus co crpanamu OITEK u crpanamu, He
ABJIAIOIMMUCS YWIECHAMU KAPTEJIAL.

JIOKJIa/1 O PBIHKE PEATEHTOB [1J151 HOBBIIIEHN S
HEPTEOTAAYU IPEJCTABUI YIIPABJIAIOMUA AaHATUTUK
Metal Research Teopruit
ToH4apos.

Kak ;xe 06CTOUT Aey0 C
passuTHueM B Poccun cermenTa
TPU3? B 2016 roay B Hatest
CTPaHE 6BUIO JOOBITO OKOJIO 42
MJIH T HE(DTH, KOTOPas OTHOCUTCS
K PA3JIMYHBIM JIBTOTUPYEMBIM
KaTETOPHUAM TPYJHOU3BIEKAEMBIX
3aI14COB
(IO MPOHUIIAEMOCTH, BA3KOCTH
U OTJENbHBIM CBUTAM).
CTUMYIMPOBAHUE PA3PAOOTKHA
TPYJHOU3BJIEKAEMBIX 3A11ACOB
BEZIETCA 34 CUET MPEJOCTABIECHUA
HAJIOTOBBIX JIBI'OT JJOOBIBAIOIIUM
KOMIIAHUSM, PACCKA3bIBAET
PyKOBOANTEJD IPOEKTOB VYGON
Consulting IMUTPHH AKMIITHH.
JanHasa cucTeMa OpUEHTUPOBAHA
B IIEPBYIO OYEPEDL HA YCKOPEHUE
BBOJId TAKHUX 34I1ACOB B PA3PA0OTKY,
HO HE HA PA3BUTHE HOBBIX TEXHOJIOT'HUH JJOOBIYH. YCIIex
JK€ CO3/IaHUA TEXHOJIOIMH 3aBUCHUT OT PA3BUTOCTH
KaK/IOT'O 3TAIA [IETIOYKH NUHHOBAITU.

AMuTpui AKUIINH IPHUBE KOHKPETHBIN IIPUMED:
IIPU yCJIIOBUU Pa3BUTH TeXHOJOru TPY3 no6brda
6a:xeHOBCKOM HEPTHU K 2030 ro/1y MOKET BBIPACTH JJO
30 MJtH T. TeXHOIOTUYECKA S IETIOYKA JIJIs
TPYJHOU3BJIEKAEMBIX 3411ACOB BKJIIOYAET B CEOA
HECKOIBKO 3Tanos: HYP, OKP, OITH1 u HenocpeiCTBEHHO
npou3BoACTBO. Ha janHubii MOMEHT B Poccuu atan
OIIBITHO-TIPOMBIIIJIEHHBIX UCIIBITAHUH IPAKTUYECKH
OTCYTCTBYET, ETO HE OXBATBIBAET HU OJJHA MHUIIUATUBA
110 pa3paborke TexHonorul TPH3. «Beinaganue
OJHOT'O 3TAIIA PA3PYIIAET BCIO LIETIOYKY, — TOBOPUT
JOKJIAJUUK. — IMEHHO IO3TOMY HEOOXOUMO CO3/1ABATh
TEXHOJIOI'MYECKHE TTOJIUTOHBI U IIPOBOJJUTH HA HUX
WUCIIBITAHUS>.

TTonbITKYU CO34aHUS IIOJTUT'OHOB B POCCHU €CTh — 3TO
OJIUIOH TOMCKOMH 0651aCTH, «Ba’KEHOBCKUI», «BUTYM»

U «JJoMaHUK»>. OTHAKO, TOJYEPKHYII IMUTPHUN AKUIINH,
PadoTaTh B IIOJIHYIO CUJIY OHU HE MOI'YT U3-34 OTCYyTCTBH S
OCOOBIX YCJIOBHUI HEJIPONOIb30BAHMSL.

DKCIEPT CYUTAET, YTO I IIONHOLEHHBIX OITU
HEOOXOAHMMO CTUMYJIMPOBATH K 9TOMY HE TOJIBKO
HeTAHBIE KOMIIAHUH, HO U B O032TE/IbHOM ITOPSIJIKE
cepBUCHBIE. KpoMe TOro, Hy>KHa 0011as 6432 JaHHBIX 110
TEXHOJIOTHSIM M KAYEeCTBEHHA S 3aKOHO/IATE/IbHAS 6a34.

KioueBy1o posb B pazsuTuu cermenta OIM1
AKMIIINH OTBOJIUT F'OCYAAPCTBY — UMEHHO OHO JIOJKHO
06€eCIIeYnTh B3aUMO/ICHCTBHE BCEX YIACTHUKOB OTPACTIH.

JOKJIaTYUK OT/IE/IbHO OTMETUJL, YTO NIEPBBIE HIArH
yKE CAAENIAHBI — MOJIUTOH «["a31IpOM He(DTH» IOy IHIT
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Ha panbHenwyo gnHaMmmky
Cnpoca Ha HedTeCcepBUCHbIE
ycnyru OyaeT okasblBaTb
3Ha4YUTENbHOE BAUSIHUE, C OLHOM
CTOPOHbI, LleHa Ha HedTb.

Ee cHMXXeHWe OyaeT BbIHYXAaTb
HedTAHble KOMMNAaHUU UCKaTb
pe3epBbl 4N ONTUMU3ALUN.

C Apyrov CTOPOHbI, MHOroe bygeT
3aBUCeTb OT 0ObEeMOB A00bIUU
Hed TN, KOTopble NaHupyeTcs
cokpaTuTb Ha 300 Thic. bapp./cyT.
B CBSI3U C 0bsi3aTeNbCTBAMM
Poccnm B pamkax cornaweHums

co ctpaHamu OlMEK.

CTATyC HALTMOHAJIBHOI'O IIPOEKTA, YTO IIO3BOJIUT EMY
B IAJIbHEHIIEM PACCYUTBIBATD HA JOIIOJIHUTEIBHOE
(PUHAHCUPOBAHUE U MUCTIONBL30BATH Mexannu3M CITHK.

«Ha camoM ziesie OTe4eCTBEHHBIM TEXHOIOIUAM
TPH3 y>xe O4€Hb MHOTO JIET, — YTBeprk/AacT IlaBesx
AMEJIBYEHKO, DYKOBOIUTEIIb
JEIIapTaAMEHTA 110
(PYHKIIMOHATBHBIM JOOABKaM
no Poccun u CHI' koMnmanuu
Huntsman. — JIpyroe
JI€J10, 9YTO OHU HAXOAATCS
B 3AKOHCEPBUPOBAHHOM
COCTOSIHHH, TAK KaK IIPU
HBIHEIIHEH 1IeHE HA HEPTh
IIPOCTO HE OKYIISATCSL.

Eciu cTouMOCTb 6appens
BBIPACTET XOTsI 6b1 /10 $75,
3TU TEXHOJIOI'MU CHOBA
pacKkoHCEpBUPYIOT. To

€CTb CTUMYJI [J11 PA3BUTUA
TexHonoruu TPU3 — ato
CIIPOC Ha HEPTH, CTOUMOCTb
CaMUX TEXHOJIOTUN U
IIOMOIIIb CO CTOPOHBI
roCy1apCTBa».

C 3TUM yTBEPKACHUEM
COIVIACEH U PYKOBOJUTEIb
JIENapTAMEHTA HEPTEXUMUU, OOIIEH U CIICITUATBbHOMN
xumuu CIT «ETC» Asrekcanap Aranmutos. KpoMe 310ro,
OH MOJYEPKHYIL: «MHOT'YE TEXHOJIOTUHU, PA3PAOOTAHHBIE
eme B CoBeTckoM Coro3e, B 90-¢e ObLIN BEIBE3EHHBI 32
PyO€EK, KOHEYHO, MOJEPHU3UPOBAHBL, TAK KAK IIPOIILIO
yoke 20 JIeT M HayKa HE CTOUT Ha MECTE, U TEIEPb Mbl X
IOKYIIaeM. A MHOI'MI€ OTE€YE€CTBEHHBIEC AHAJIOTUYHbBIE
Pa3pabOTKU 34 TH I'OABI IPOCTO YTEPSHBI UJIH YCTAPETIH.
IIpu CO3gaHUU TEXHOIOI U YACTO IOJIy4AETCA
TaKasi CUTYallys, YTO JEHBI'U U CUJIBbI BKJIAJABIBAIOT
OJJHU, A MTOKUHAIOT IJIOABL Apyrue. OCO6EHHO 3TO
XAPAKTEPHO 1A POCCHH, TIE 3AIUTA UHTEJUIEKTYAIbHOMN
COOCTBEHHOCTH B OOJIACTU TEXHOJIOTUH B OCHOBHOM
IIOKA TOJIbKO JEKJIAPUPYETCS>.

IIpesnaenT HangmoHaabHOM AaCCOUAITNNA
HedTErazoBoro ceppruca BUKTOp XaMKOB CUUTAET,

YTO B HBIHENTHUX PEAIHAX BOIIPOCOB K CEPBUCHBIM
KOMIAHHUAM BO3HHUKATD HE JTOJIKHO: «BOIBITMHCTBO U3
HUX CENYAC HAXOAUTCSA B KPUTUYECKOM IOJIOKEHUH.
JleHer Ha BJIOKEHNS B UHHOBAIIUH Y HUX HET».

ITo ciioBaM Ha4YaJIBHUKA OTAEIA IPOAAK KOMITAHHUH
«buga-Xum» AsleHsl Ka3aHKOBOH, IIPEATIPUATHE
YBEPEHHO OCBAUBAET UMIIOPTO3AMEILIECHHE U PACIIUPIET
ACCOPTUMEHT BBIITYCKAEMOU NPOAYKIIUHU B c(pepe
MPOU3BOACTBA PEATEHTOB JIJIS1 OYPOBBIX PACTBOPOB: 3TO
OYMIIEHHAA ITOJIMAHUOHHAA LIEJUTIONIO34, CMA3bIBAIONINE
JI06ABKH /1151 6y POBBIX PACTBOPOB, KOJIbMATAHTHI,
3MYJIBI'ATOPBI, CYJAb(PUPOBAHHBIIN ACHATIBT.

PBIHOK XMMPEATE€HTOB HE CXKUMAETCH, 4, HATIPOTUB,
MOKA3bIBAET POCT, YTBEPKAAET AZUPEKTOP IO MIPOJAKAM
Xumnpoma» Bagum Cac. Bmecre ¢ ysenuyeHmem
06'bEMOB OYPEHMU S PACTET CIIPOC HA COOTBETCTBYIOIINE



pearenTsL. TpeHabl NOATBEPKJAIOTCI BO3PACTAHUEM
06'BEMOB NPOU3BOACTBA MOAU(DHUITUPOBAHHOTO
KpaxMasa U CMa3bIBAIOIINX TJOO6ABOK HA «XUMIIPOME»,
4 TAKXKE CO3[JAHUEM YHUKAJIBHBIX PA3Pa6OTOK C
y4E€TOM TPEOGOBAHUI KOHEYHOT'O TOTPEOUTES, TAKUX
KAaK MUHTUOHUTOPBI HAOYXAHUA ITIMH U PEATCHTOB JIJIS
LIEMEHTUPOBaHU. «Hara
MHOJIUTHUKA — UHIUBU/IYAJIbHBIA
MHOAXO K KAXKIOMY 3dKA3YUKY», —
rosoput Bagum Cac.

OBHAKO HEKOTOPHBIE
YYaCTHHUKH KOH(DEPEHITUH
K BO3MOKHOCTHU 3AMECTUTD
BBICOKOTEXHOJIOTUYHBIE
UMIIOPTHBIE TPOAYKTHI
POCCHUIICKMMHU aHAJIOTAMHU
OTHOCATCS CKENTHYECKU.

«B Poccnu certvac Ha EPBOM
MECTE CTOUT OJICH/ITUHT, —
paccyxzaaeT Baxepurt
BopuceHKo, Beymun
MEHEJIKED ACTTAPTAMEHTA
HedTexumMum, oomen 1 crienuanbHor xumuu CIT

«ETC». — MBI 3aBO3UM HE KOHEYHBII IPOAYKT, 4
KOHIIEHTPAT UJIH OTAEIBHBIE OCHOBHBIE KOMIIOHEHTHI,
CMENIUBAEM C PACTBOPUTEIAMHU POCCUUCKUX
MPOU3BOAUTEIIEH, B JIyUIIEM CTydae OOABIAEM 6A30BLIE
KOMIOHEHTBL, TIPOU3BOJUMBIE B POCCHH, BOT BAM U BCE
UMIOpTO3aMenieHue. [IoMUMO 3TOTO, B HAIIEN CTPaHE
Pa3BUTHI TAK HA3bIBAE€MBIE KACTPIOJIbHBIE TEXHOJIOTUH,
T.€. HECJIOKHBIN OTHO-IBYXCTAIMHUHbBIN CUHTES B
«MATKHUX»> YCJIOBUAX C UCIIOJIb30BAHUEM IIPOCTOT'O
HEZOPOroro 060pyaoBaHud. Ho TaK KaK MEJIKO- U
CPEHETOHHA’KHASA XUMUA y HAC KAK KJIACC TPAKTUYECKHU
MOJIHOCTBIO YHUUYTOXKEHA, TO CBIPBE /11 3TUX CUHTE30B
MO-TIPEXHEMY BBIHYK/IEHBI IIOKYITATD IO UMITOPTY.
OTMeuy, 4TO HEKOTOPBIE CEPBUCHUKH MBITAIOTCA CIENIATD
4TO-TO 60JIEE CEPBEZHOE, HO JIEHET HA 3TO, KAK IIPABUJIO,
HE XBATAET».

BpIIEyIIOMAHYTBIH «OJIEHJUHI /IS MHOT'UX
INIO6ABHBIX XUMHUYECKHUX KOHLIEPHOB ABJIACTCS
HEOTBEMJIEMOM 4aCThIO OM3HeCA. «MBbI IPOU3BOJUM
MHOJIYIPOAYKTHI ¥ KOHLIEHTPATHI JJI ITIOATOTOBKU HE(PTH,
4 TAKXKE MHI'MOUTOPBI NAPAPUHOBBIX OTIIOXKCHUH U
KOPPO3HUHU, — TOBOPUT PYKOBOJUTEJIb HATIPABJICHUA
HedTENPOMBICIOBOU XuMHuU Dow Europe ITaBen
®enyCceHKo. — M Haul IpOrHoO3 — 3TU PBIHKHU Oy1yT
PACTU U AAJIbIIIE BMECTE C YBEJIMYECHHUEM HEPTEJOOIUN
(CormacHo NMOCAEAHUM IIPOrHO3aM AHAJIUTUYECKUX
AreHTCTB). B 106aBIEHNE K 3TOMY YCIOKHAIOTCS
YCIIOBUS JOOBIYH HEPTH: €€ TOOBIBAIOT HA OOJIBIIEH
IJIyOHHE, YBEITMUYMBACTCS BI3KOCTb HE(PTH, PACTET
OOBOJJHEHHOCTD, UTO TAKKE ABJIACTCSA APAUBEPOM JIJIS
pOCTa PBIHKA BHICOKOA(M(EKTHUBHBIX U TEXHOJIOTUYHBIX
MPOAYKTOB, KOTOPBIE PA3PA6ATHIBAIOTCS I7I00aIbHBIMHU
XUMHUYECKUMU KOHIIEPHAM».

PyKOBOAWTEND I'PYIIIBI MEKOTPACIEBON XUMUU
T «Xumiaxk> HaHa IITyMHUI0Ba CYUTACT, YTO HA
He(PTECEPBUCHOM PhIHKE HAMETHIACh HOBAS TEH/ICHITNS —

KOHLIEPHaAMM».,

YcnoxHAoTCa ycnoBus

A00bluM HedTU: ee AOObLIBAOT
Ha OonbLien rnyouHe,
yBENMYMBAETCS BA3KOCTb HEDTH,
pacTeT 0OBOAHEHHOCTb, YTO
SIBNAETCA ApaliBEPOM AJ1s pOCTa
PbIHKa BbICOKO3(PEKTUBHbIX

N TEXHONOMMYHbIX MPOAYKTOB,
KOTopble pa3pabaTbiBatoTcs
rnobanbHbIMN XMMUYECKUMIN

epexo/l NoTpebuTeseit Ha 60Iee KAYECTBEHHYIO
MIPOAYKIIMIO JAXKE IIPU €€ BBICOKON CTOUMOCTH.

IIpeacrasurens KoMmanuu «XumllaprTaepsr» Mapceiasn
3apunoB OTMeYaeT: «MBbI COIVIACHBL, YTO y HOTPEOUTEICH
€CTb XKEJIAHUE ITOKYIIATh KAYECTBEHHBIC IIPOJYKTHI,
OJIHAKO HE I10 BBICOKMM LieHaM. Cerdac JE€BU3 TAKOU: HAM
BAXKHO JIY4IIIeE KAa4ECTBO, HO 11O
CaMOM HU3KOMU IICHE».

B nocnennee BpeM B
Poccuu CTaHOBATCS BCE
BOCTpe6OBAHHEE OYPOBBIE
PaCTBOPBHI HA YIVIEBOJAOPOLHONU
OCHOBE U UX AJIETEPHATUBHbBIC
3KOJIOT'HYECKH OE30IACHbIE
pemeHus. Kak coo6mun
[VIABHBIN TEXHOJIOT «CEPBUCHOI'O
LenTtpa CbM» Bacnani
IToMHUIyYE€HKO, 3TO CBA3AHO
C TeM, 9TO He(PTEAOObIUE
Tpe6YIOTCs HOBBIE
TEXHOJIOI'MYECKUE PELICHUS.
ITO3TOMY — IOCKOJIbKY OO
OO6IIIEM POCTE PBIHKA TOBOPUTD CEMYAC HEJIB3S — HATIULIO
TEHJICHI U K €O U3MEHEHUIO 34 CYET HOBBIX CEI'MEHTOB,
B 4aCTHOCTH, ITABOB 11 3My/IbI'aTOPOB.

«CepsucHbi LlenTp CEM» pa3paboTajl COBPEMEHHDIE
3KOJIOTUYECKHU OPUEHTUPOBAHHBIE CUCTEMBI 6y POBBIX
PacTBOPOB 151 OYPEHUS B HEYCTONYUBBIX [NIMHUCTO-
APTUITUTOBBIX U XEMOT'€HHBIX pa3pesax. Tak, cucrema
dTonmskonon ®nopa» Ha YasaguackoM HI'KM
1no3BosnIa Ha 20% CHU3UTDb CPOKU CTPOUTENBCTBA
CKBaKMH U OOECIIEUYUTD OYPEHUE IPOTSXKEHHBIX
T'OPHU30HTAIBHBIX CKBAXKHUH.

C npumeHeHueM cCucTeMsl «[1onmmakonos Giaopar,
PACCKA32II IOKJIA YUK, IIPOGYPEHO CBBIIIe 60 CKBAKUH
Ha YagaauHckoM HT'KM.

ITomumo 3TOT0, «CepBucHbIN LlenTp CEM>» BEeeT
Pa3pabOTKy HOBBIX TAMIIOHAXKHBIX MATEPUAJIOB U
TEXHOJIOTMHI PEMOHTHO-U3OIALMOHHBIX PA6OT, B TOM
YMCJIE /I YKPETIJIEHUS TPU3A60MTHON 30HBI IIJIACTA
OT BBIHOCA I1ECKA, 4 TAKXKE OCYILIECTB/IAET CEPBUCHOE
CONPOBOXKJEHHUE PEMOHTHO-U3OJIALIMOHHBIX PA6OT,
IVIYIIEHWA CKBAXKUH U TEXHOJIOTMYECKUX KUIKOCTEN
MPU UCTIIBITAHUU CKBAXKUH. O6 3TOM PACCKaA3aJ1 MaKCHM
EdumoB, HaYaIbHUK OT/IE1A KPEIVIEHU S CKBAXKUH U
PEMOHTHO-U3OIAIUOHHBIX PA0OOT.

IIpoayKLMIO CBOEX KOMIIAHUU IPEACTABUII M TEXHUK
nepsou Kareropuu «'asnpom BHUMIA3» Azamar
Taxigapos. [TonMMKaTHOHHBIE OYPOBBIE PACTBOPHI
«Karbypp», UCMIONB3YIOMHUECST HA ACTpaxaHCKOM KM,
MOKA3bIBAIOT BBICOKUE NHTMOUPYIOMIUE CBOHMCTBA IO
CPAaBHEHUIO C PACTBOPAMHU TPAAUIITMOHHBIMU. Ha JaHHBIN
MOMEHT C UCIOJIb30BAHUEM 3TUX PACTBOPOB IIPOOYPEHO
TPU CKBA’KUHEL, YETBEPTASA — B IIPOLIECCE.

OCOB6EHHOCTSMHU PACTBOPOB «KaTOypp» ABIAIOTCS
MOJIHOE OTCYTCTBHE HAPAGOTAHHOI'O PACTBOPA M rOPA3/I0
00J1€€ BBICOKASI MEXAHUYECKASI CKOPOCTh OYPEHUSL.

DKCIIEPT OTMETUIL, YTO JJAHHBIE PACTBOPBI MOT'YT C
YCIIEXOM IIPUMEHATHCA U HA IPYTUX MECTOPOXKACHUAX. ©
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KOH®EPEHIINI 1 BbICTABKU

XXl HayyHo-npakTnyeckas koHgpepeHuus «Hoeas
reogusnyeckas TeXHUKA U TEXHONOrMU AN peLeHns 3apad
HedTerasoBbIX 1 CEPBUCHBIX KOMMAHUN»

Kondepennus npomuia B Ve 24 mag 2017 roga
B paMKaX POCCHUIICKOrO HEPTErAa30XUMHUUIECKOTO
popyma u XXV 106uneiHON MexyHapOgHOM!
BBICTaBKHU «['a3. HeTb. TexHnonoruu — 2017».
OPpraHusaTopoM BBICTYIIUI CO34aHHBIN B 2014 rogy
MPU COACHCTBUY MUHUCTEPCTBA MPOMBIIIJIEHHOCTH
Y1 MHHOBA1IMOHHOI1 IOJINTUKH Pecryomku
BamkopTOCTaH reo(pU3nIeCcKui Kinacrep «KBaHT».
B NOATrOTOBKE M IPOBEAECHUY MEPOIIPUATHS
MNPUHAIN y4acTUE BamKupckoe oTaenenue EBpo-
Azuarckoro reogusnyeckoro ooéimectsa (bO EATO),
Acconpanys HAyYHO-TEXHUYECKOT'O U IETIOBOTO
COTPYAHUYECTBA IO reO(PU3NIECKUM UCCIIEAOBAHUSAM
U paboTaM B CKBakMHAX (AVC), HEKOMMEPYECKOE
OO'BEJUHEHUE OTEYECTBEHHBIX CEPBUCHBIX KOMITAHUH
«COI03HE(PTEra3CEPBUC», OOIIECCTBEHHAS OPTraHHU3AIIHS
«POCCHICKOE I'e0JIOTNYECKOE
obmectBo» (POCTEO),
HanmoHasibHasA aCCOLUAI M

AKULEHTOM KOHepeHUUn

HII® «AMK I'opuzonT», OOO HII® Jlakep», OOO
dIpomniepdoparop», Huanding energy services
(Kurait), TOO «barbsicreoduscepsuc» (Kazaxcran),
MOPCKOI cepBrUCHOM komnanuer COSL (Kurart) u gp.
B ommyne OT NPOIUIBIX JIET, K paboTe KOH(PEPEHITNN
GBI IPUBJICYCH NTHPOKUN KPYT CHEIINATUCTOB-
HE(MPTAHUKOB U CIICITUAJIMCTOB U3 CMEXKHBIX C
reo(pU3NKON BUJIOB cepBrca (bypenue, I'PIT, KPC,
I'HKT, Mmex106b14a U /1p.). He(pTsIHBIE KOMITAHUU

ITAO «HK «PocHedT1h», ITAO AHK «BamuedTh>, [TAO
«OpeHbypruedTh», OO0 «PH-IOranckHedTeras»,
OAO «CypryTtHedTeras», OO0 «Jlykoina-Ilepmb»,

PVTI 1O BenopycHedTb», I[TAO «TaTHE(]TH> OBLIN
MPEACTABICHBI CIETUAIMCTAMH B O6JIACTH [€OJIOTUH,
OypeHUs, JOOBIYU U pa3pabOTKU MECTOPOXKACHHUM.
Cpenu HepTeCEPBUCHBIX KOMITAHUM HEOOXOIMMO
ormeTuTh OOO «Tarpac XoaguHr»,
OO0 HITO «Coro3HedTera3zcepBucy,
OO0 «HTI] l'eoTexunokun», OO0

cTanu npobnembl OCBOEHUS
oTeYyeCcTBEHHOM reor3nKon
cepBKca MOPCKOro OypeHus
Ha wenbge Poccnn, a Takxe
OCBOEHMe reopusnyecknmm

He(TErasoBoro cepBuca
(HAHTIC). l'eHepabHBIM
CIIOHCOPOM KOH(PEPEHITUH
BoICTYNMIA KOMITaHKUA CHINA
PETROLEUM UNITE CREATION
ENGINEERING EQUIPMENT

«CepBucHedreras», Kopriopanuio
KERUI (KuTarn) u ap. AKajieMuJdecKas
U OTpAacjeBas HayKa 6bpl1a
npeacTasieHa MHCTUTYTOM I'eOJIOTUU
u reocpusuxu CO PAH, MHCTUTYyTOM
pusuku 3emnu PAH, ®I'VIT «BHUHA»,

CO, LTD (CPUC), Kurari.

B pabore xoHpepeHInn
y4acTBoBanu 180
CIHEHAJIUCTOB U3 75
OPraHU3aLMHI PA3IMYHBIX PEr'MOHOB Poccuy,

Kurasg, Kazaxcrana u benapycu. 'eopusnueckue
CEPBUCHBIE U TPUOOPOCTPOUTEIBHBIE KOMITAHUY ObLIN
PEACTABJICHBI crielaaucTamu AO «POCreosnorus»,
OOO «THI-TI'pynm», AO «bamuedrereopusmnkar, AO
«BbamB3pBIBTEXHONOIUN>, AO JlepMHedTEreO(pU3nNKa»,
OO0 JIUTL T'eodpusnkar, OOO «YHUBEPCAII-

Cepsuc», 3AO <IMannpomMreousnkar,

OO0 dOranckHedTereopusnkar, OAO
«KoranpiMHEpTEreOPu3nKar, 3AO «CI'D», A0
«OnuromM», OO0 «T'‘eopuscepBuc», I'pymnia KOMIaHUNI
BHUUTHUC, OOO «HoBTek HOBbIE TEXHOJIOTHN», [ VI
MU «Ypanl'eo», OAO ‘eotpon» (TromeHs), OOO
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KOMMaHUAMMN CEPBUCHBIX
TexHonoruw 'PM, MIPM, rTHKT.

000 «PHY(paHUITHNHEDTE>, OOO
«bamHUTTNHedTH>, ITAO HITIT
BHUMI'UC, BI'Y, YTHTY. Juanor
reo(U3UKOB C HEPTAHUKAMH,
CHEUATNCTAMU HAYKH, CEPBHCA HA KOH(PEPEHIINH,
MPE3EHTALUAX, KPYIVIBIX CTOJIAX, BBICTABOYHBIX
CTEH/IAX O3BOJIWJI JIVUIIIE IIOHATH BO3MOXXHOCTHU
HOBbBIX POCCUNMCKUX TEXHOJIOTUH, HAUTHU
B3aHUMOBBITO/IHBIE (DOPMBI COTPYAHUYECTBA.

Ha njieHapHOM 3aC€JaHUU U [IBYX CEKIUAX
«[eonorus. bBypeHune CKBakHUH» U «/Joobr4a. PeMOHT
CKBaKMH» OBIIO 3aCIyHIAaHO 30 JOKJIAIOB. AKIIEHTOM
KOH(PEPEHIIUHU CTAIH IPOHIEMBI OCBOCHUS
OTEYECTBEHHOU re0(PU3UKOU CEPBHUCA MOPCKOT'O
OypeHus Ha menbde POCCHUH, a4 TAKIKE OCBOEHUE
reo(pU3nIeCKMMH KOMIIAHUSMU CEPBUCHBIX
TexHonoruti I'PIT, MI'PIT, THKT. O6a peiHKA



MIPUBJICKATEIBHBI KAK B 9O KOHOMHUYECKOM ACIEKTE,
TAK U C TOYKHU 3PEHUS PACHIUPEHUS BO3MOXHOCTEN
MPEJIOCTABIEHNS 3AKA3YUKAM HHTETPHPOBAHHOI'O
cepBuca. OpraHn3aTopsl KOH(MPEPEHITUN IPECIENOBAIN
L€/Ib O3HAKOMJIEHUS IIMPOKOT'O KPyTa CIELUAINUCTOB
HE@MTEra30BbIX U CEPBUCHBIX KOMITAHU C MOCTIEAHUMU
JOCTHUKEHHUAMU B PA3BUTUU I'€O(PUIUIECKUX
TEXHOJIOI'UH. DTOT BBICOKOTEXHOJIOI'MYHBIN CETMEHT
OTEYECTBEHHOTI'O PBIHKA HE(PTErA30BOT'O CEPBUCA
HA IIPOTAXKEHUHU OCIEHUX 15 IET AEMOHCTPUPYET
YCTOMYUBBIN POCT, HECMOTPs HA IIEPUOAUYECKU
BO3ZHUKAIOIINE SHEPIETUYECKUE KPU3UCHI,
CAHKIIMU, KOJIEGAHUS KypCa pyosst. JIeJI0 B TOM,
4TO 6€3 HAJIEKHOU reO(PU3NIECKOI HH(POPpMALTUH
HEBO3MOXKHO 3(P(PEKTUBHO BECTU PA3PAOOTKY
MECTOPOXK/JECHUI C TPYJHONU3BJIEKAEMBIMH 3AI1ACAMU
YIJIEBOJIOPOJIOB, YCIIEITHO 6y PUTh TOPHU3OHTAIBHBIE
CKBaKMHBI I1O 33/TAHHOU ITIPOEKTOM TPAEKTOPUH,
YCHEUTHO PEAIN30BbIBATD UHTCHCU(PHUKAITHIO IOOBIYH,
HHCTPYMEHTAIBHO KOHTPOIUPOBATb KO3(M(PUITUEHT
unssnevenusa Heptu (KMH) n pemars Apyrue npooaeMel
HEPTEra30BOM UHAYCTPUH. TEXHOIOTUYECKUIA
MIPOrPeCC B TeO(PUIUKE UJET yCKOPEHHBIM TEMITOM.
BoOT noyeMy Hy»K€H TECHBII KOHTAKT C HOTPEOUTEISIMU
reo(pu3nIeCcKor HHPOPMALIUU.

OTKpBLI KOH(pEepeHIUIO aKkageMruk PAH
A.9. KOHTOPOBHY [IOK/I4/10M «COCTOAHHUE CBIPbEBOU
6a3bI HE(PTAHOI NPOMBIIIIEHHOCTH POCcHU U 3212491
reo(PU3UKN Ha CPEJHECPOYHYIO U YIAJIEHHYIO
MEPCIEKTUBLI>. B CBOEM BBICTYIIJIEHUH OH O6OCHOBAJI
HEOOXOAMMOCTD CYIIECTBEHHOT'O MOBBIIIEHU A
paspemaomenr CIOCOOHOCTH CYIIECTBYIOMINX ¥ BHOBb
CO3/1aBAEMBIX METOOB ITOJIEBOU Y IPOMBICIIOBOU
reodusuku. B 6amkaimei nepCcrnekTUBE OCHOBHBIMU
OO'BEKTAMHU I'eO(PU3HNKHU OYAYT MECTOPOKICHUSL
C MJIBIMU 33aI1ACAMHU HE(PTH, A TAKIKE 3AJIEXKHU C
TPYJHOU3BJIEKAEMBIMH 33I1ACAMU YIVIEBOAOPOAOB B
VYpano-TloBosxbe 1 3anagHo CUoHpH. 3aHUMATbCSI
3THUMHU MECTOPOXKIECHUSMHU Oy1yT MasIble HE(PTAHBIE
KOMIIAHHH, KAK 3TO IPAKTUKYETCA B TaTapCTaHe,
U IIPEJCTOUT CO3/1ATh HEOOXOANMBIE 1JI1 MAJIOT'O
OH3HECA YCI0BHA B balmKopTOCTaHE 1 3a11aJHONI
Cubupu. bonpimue HePTAHBIE KOMIIAHUU B 9TO BPEMSI
OyAyT OCBAUBATD TPYIHOAOCTYITHBIE MECTOPOXKACHU A
BocrtouHo# CHO6HPH 1 APKTUYECKOT'O IENb(a, rie
COCPELOTOYEHBI OI'POMHBIE PECYPCHI YITIEBOAOPOIOB.
B noknane MIHHOBAIIMOHHOE PA3BUTUE POCCUUCKOTO

reo(PU3NYECKOro KOMIUIEKC» B.B. JIanrTes,
NepBbIit BULle-Ipe3uieHT EATO, TpoaHaIM3npoBait
COBPEMEHHBIN 3TAI PA3BUTHS OTCUCCTBEHHON
reo(PU3NKU U aKIIEHTUPOBAJI BHUMAHUE Ha TPO6IEMAX
€€ MHHOBALIMOHHOI'O pa3BUTUsl. B cpaBHeHnu ¢ CIITA
u Kutaem nuaBecTuiuu B Poccuy B MHHOBAILTMOHHOE
passurue reopusnku B 100 pas3 HyKe. 32 IIOCIEJHUE
25 J1eT HU rOCyAapCTBO, HU HE(PTETA30BbIE
KOMITAHHUU HE BJIOKUIN B PA3BUTUE OTECUECTBEHHON
reo(U3NKH HU OJTHOT'O Py6sIsa. POCCUICKUIA YACTHBIA
reo(pU3NYECKUH OU3HEC OTCTOSI OTEUYECTBEHHYIO
reo(pU3HKY B XKECTKOM KOHKYPEHTHOM O0OpPB6E C
AMEPUKAHCKIMU KOPIOPALMAIMU. PACCMOTPEHBI
Iy TH IPEOIOICHUS TPOHIEM HHBECTUITMOHHOTO
ros0/1a 1 0603HAYEHBI IPHOPUTETHBIC HAIIPABICHHU S
HAay4YHO-TEXHOJOI'HYECKOT'O PA3BUTHS OTECYECTBEHHOIM
reo(U3HUKH.

B foknazax 6l IPEJCTABIEH MTMPOKUH
CIIEKTP Pa3PabOTOK B OOIACTHU OTEUYECTBEHHON
Hi-Tech- TeXHUKHN U TEXHOIOT U A1 TpU3,
MWD, LWD n LWP, Monutopunra KMH. Bonbmoi
WHTEPEC HAa KOH(DEPEHITUHU BbI3BAIN JJOKIA]bI
10 TEXHUKE U TeXHoJiorusim I'PTT, MI'PIT u THKT.
B 3Ty HOBYIO [J1s1 FeO(PU3UKOB ChePy OH3HECA
CTAaJIU AKTUBHO BTOPraThCs KAK CEPBUCHBIE, TAK U
IPUO6OPOCTPOUTEIBHBIE T€O(PU3NIECKUE KOMITAHUH.
O paboTax B 3TOH O6/1ACTU PACCKA3AIU CIIELIUATHUCTHI
COBMECTHOT'O POCCHUHCKO-6ETI0OPYCCKOTO NPEATIPUATHSA
OO0 «CHUTTEK» o cOOpKe 1 IPOU3BOACTBY B Poccuu
ob6opynosanus I'PIT-THKT. BOIBIION MHTEPEC BBI3BAIN
JOKJIAZIBI O CO3AAHUU OTEYECTBEHHOIO IPOTPAMMHOTO
obecrnieueHus it npoekTupoBanus ['PIT B.A. bairikosa
(OO0 «PH-Y(paHUITHHEDTH») 1 AJL I11ai16aKoBa,
OOO HIIO «CorosHedTerazcepsBucy. B Toknagax
A A Cepreesa (OAO HIIIT BHMHMI'MIC) u A.B. lllymujiosa
(TTAO JlepmHedTEre0(pU3nKa») ObLIU NPEJCTABICHBI
PE3YABTATHI T€O(PUNIECKOIO MOHUTOPHUHT'A OIIEPALTUAT
I'PIL

B noxnagax B.M. Jlo6ankosa (YTHTY) u D.I. Ouremaxa
OBLJIN PACCMOTPEHBI BOIIPOCHI OOCCIICUCHU S KAYECTBA
U €AUHCTBA reO(PU3NIECKUX U3MEPEHUTIT B Poccun,
4 TAKJKE NIPEACTABJIEH TPOEKT CO3jaHMA B Yhe
PenepanbHOro reo(prU3UIECKOro HEHTPA METPOIOTUHA
U cepTU(dUKALINU. B paMKax KOH(pepeHIINU PadboTaIa
MOJIOAEKHAS CEKLUA. B HEM IIPHUHAIN y4aCTUE
ACIIUPAHTBL, MOJIOABIE TIPENIOAABATENN, CTYLEHTHI 4-X U
5-x kypcos YITHTY u bamlV. ©
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24-s1 Mexx/IyHapO/HAs BBICTABKA U KOH(PEPEHIINA
«Hed1p 1 T'az Kacnus» Caspian Oil & Gas 2017
3aBEPILINIA CBOIO padoTy 3 UIOHA. OPHUIIUATIBHYIO
HOJJIEPKKY BBICTABKE M KOH(DEPEHIIUU OKA3BIBAIOT
MUHHUCTEPCTBO SHEPTETUKU A3EPOANIKAHCKOM
Pecniy6iinku u TocygapcTBeHHAs HEPTAHAST KOMITAHUSA
Azepb6anmxanckort Pecriyonuku SOCAR. TTogsoas
UTOI'H, BAXKHO OTMETHUTD, 4TO Caspian Oil & Gas 2017
BBITNIOJTHUJIA CBOIO MUCCHIO, B OUEPENHON PA3 CTAB MECTOM
BCTPEYH JTUJIEPOB OTPACIN U IPEANPUHHUMATENIEH
u3 Azep6arnkana, bensruy, Uranuy, Kazaxcrana,
Kurag, [Tonsmm, Hupepnangos, ATOHUA 1 MHOTUX
JPYIUX CTpaH. [JeOI0TAHTAMHU CTA/IU KOMITAHUU U3
Benuko6bpuranuu, Pymeinum, CIIA u ip.

HprtHemHum (popyM NpoAEMOHCTPHUPOBAI MUPOBOMY
COOOHIECTBY POCT SKOHOMUYECKUX JOCTHKEHUA
Azepb6anxana, CTabUIbHOCTb UHAYCTPHUATIBHOTO
Pas3BUTHSA, TOAYEPKHYJI 'PAHIUO3HOCTD IIPOEKTOB
XXI BEKa, CBA3AHHBIX C PELIEHNEM BOIIPOCOB
IHEPTETUYECKON O€30MACHOCTH EBpONBIL.

IIpe3unenT Azepbaimxana Habpxam AJTHEB,
TPAJAUIIMOHHO BO3ITIABUBIINUI [IEPEMOHHUIO
TOPKECTBEHHOT'O OTKPBITHS BBICTABKH, TO3/IPABUII
YYACTHUKOB, TOCTEIN U OPTAHU3ATOPOB C 3TUM
3HAMEHATEIBHBIM COOBITUEM. B CBOEM BBICTYIVIEHUN
IJIaBA TOCYAAPCTBA OTMETHIL, UTO IIPOBEACHUE IIEPBOM
BBICTaBKH Caspian Oil & Gas ABIAIOCh OYEHD BAXKHBIM
COOBITHEM C TOYKH 3PEHH A O3HAKOMJIEHH S MHPOBOT'O
Ccoo01IEeCTBA C A3epOari/IXKAHOM KaK C HE(PTAHONU
JIEPKABOM.

ITomomHUK 3amecTuTens cekperapst CIIA o
SHEPreTUYECKOM AUIIJIOMATHH BIOPO 3HEPreTUYeCKUX
pecypcoB PoGHH IlaHUTaH 324UTAJIA IPUBETCTBHC
TOCTSIM U YYACTHHUKAM BBICTABKU ¥ KOH(DEPEHITNNU
Caspian Oil & Gas 2017 npesugenTa CIIIA JoHanp2
Tpamra, B KOTOPOM ITOAYEPKUBAETCA, UTO HITaThI
NPUAAIOT OOJIBIIOE 3HAYEHUE ITIPOEKTAM C
Azepb6aripKaHOM, IOJJEPKUBAIOT PA3BUTHE CTPAHBI 1
NPUIATAEMBIE €10 YCUJIM S, HALIEJIEHHBIE HA OOECTIEYEHNE
IHEPro6e30NaACHOCTH. 32TEM OBLIIO ITIOKA34HO

KOH®EPEHIINI 1 BbICTABKU
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Ha nytu k FOGuneio!

BH/ICOOOpAIlleHE BULIe-TIPE3n/IcHTa EBporieiickori
KOMUCCHUH T10 S3HEPTETUYECKOMY COI03y Mapoia
leguosmnya. ITocsie BBICTYIIEHUH Ipe3UAeHT MipxaM
AJ11IeB O3HAKOMMUIJICS C IKCIIO3ULIMEN BBICTABKHU.

Caspian Oil & Gas cobpana 300 KoMITaHWI 13
30 cTpaH Mupa. C HAITMOHAIbHBIM CTEH/IOM
BeICTYNIMIIA MTanus. HoOBblE KOMITAHUU COCTABHIIN
15% o1 0611Er0 KOJIMYECTBA Y9a4CTHUKOB. DKCIIO3UIH
IIPUBJIEKAJIM OCHOBHBIMH TEMATUYECKUMU
pa3aenaMu: UHHOBALTMOHHBIE TEXHOJIOTUH B OOIACTH
HedTEAOOBIYN U TPAHCIIOPTUPOBKU 3HEPTOPECYPCOB,
obecrieyeHre CUCTEM XPAHEHU HE(PTHU U I'a34,
CYLIECTBYIOIIME U OYAYIINE HEPTErA30BbIE IIPOEKTHI
pernona. KoMaHum 1eMOHCTPUPOBAJIN U POKUA
ACCOPTHUMEHT OOOPYIOBAHUS, UTHHOBAITHOHHBIX
TEXHOJIOTUH, INTAT(POPMBI U IIJIaByUHE 6yPOBBIE
YCTAHOBKM, IPOKJIAJIKY TPYO M OOECIIEYEHUE CUCTEM
©€30MaCHOCTH TPYOOIIPOBO/IOB, CEPBHUCHBIC YCIIYIH.
CraTyc MEPONPUATHS TOAYEPKUBAJL U COCTAB CIIOHCOPOB
BBICTaBKU. TPaJUIIMOHHO HA IPOTSKEHUU MHOTI'UX
JIET INIATUHOBBIM CIIOHCOPOM BbICTAaBKM Caspian Oil
& Gas BpicTymnaeT SOCAR, 30/10TBIM CITIOHCOPOM — BP,
cepebpsiHpIM crioHcopoM — Turkiye Petrolleri, cpenu
GPOH30BBIX CITIOHCOPOB KoMITauuu: Azeri M-I Drilling
Fluids, AZFEN, Baku Steel Company, Caspian Drilling
Company Ltd, Caspian Marine Service (CMS), Global
Energy Azerbaijan, RussNeft, Simone Research Group,
SOCAR Polymer, Tekfen Construction. 'eHepaIbHBIM
MEINANAPTHEPOM BBICTABKU M KOH(DEPEHIIUU BBICTYIIAECT
Caspian Energy International Media Group. Caspian Oil &
Gas NOAACPKUBACTCS BEYITUMU A3€POANKAHCKUMU
U 32pyOEKHBIMU HH(POPMALTMOHHBIMU AT€HTCTBAMH,
JKYPHAJIAMHU U OTPACIEBBIMU U3LAHUAMU.

Poct uncna noceTuTeneu, CBI3aHHBIX 110
pony AeATETbHOCTH C UHAYCTPUEN SHEPIETUKHU
1 HEPTETA30BOH OTPACIBIO, IOJUYEPKUBAET
3HAYUTENBHOCTb MepONpuATHs. Obmiee
KOJIMYECTBO MMOCEHIEHUET cOCTaBUIIO cBbIie 6000.
Ha BBICTaBKE COCTOSTIUCh MHOTOYHUCJIEHHbBIE
JHAJIOI'U IIPEACTABUTEIEH KOMIIAHUN U3 PA3HBIX




CTpPaH, IOCBAIIEHHLIE BOIIPOCAM HE(PTENOOBIUH,
NEPEPAOOTKHU U TPAHCIIOPTUPOBKH IHEPTOPECYPCOB.
A3ep6aiKaHCKUI PBIHOK OY€Hb UHTEPECEH U
MPUBJIEKATENEH, — TY (PPA3y MOXKHO OBLIO YCIBIIIATD
OT MHOI'MX YYaCTHHUKOB HE(DTETA30BOI BBICTABKH,
KOTOPBIE (PUKCUPOBAIU B CPEAHEM MO 8—9 1ETIOBBIX
BCTPEY B JIECHb HA CBOUX CTEH/IAX. BOJIBIIE MOJIOBHUHBI
3KCIOHEHTOB PUHSAIN NIPUIVIAIIEHUE HA yYACTHE B
CIIeAYIOmE HE(PTETa30BOM BEICTABKE, KOTOPAS CTAHET
FOOHJIEMHOM, 25-H1 ITO CYETY.

C OOJIBIINM YCIIEXOM 1 1 2 UIOHSA B OTEJIE
JW Marriott Absheron Baku npomnuia TpaguIMOHHAA
MexaynapojaHas koupepennus «Hed o u I'a3
Kacnius». B KOH(MEPEHITUH IPUHSIN YYACTHE CBBIIIE
400 npeacTaBUTENEN OTPACIEBBIX MUHHUCTEPCTB,
ABTOPUTETHBIX SKCIIEPTOB, TOM-MEHEKEPHI BEAYIUX
HE@PTEra30BbIX KOMIIAHUI U3 PA3HBIX CTPAH MUPA, I
TOT'O YTOOBI €IIIE Pa3 O6CYJUTb U MPOAHATU3UPOBATD
KJIIOYEBBIE MMPOEKTHI B Chepe JOOBIYU U I(PHEKTUBHOM
TPAHCIOPTHUPOBKH YIVIEBOAOPOJHBIX PECYPCOB
HAa MHPOBOH PBIHOK, BOITPOCHI OOECIIEYEHN
IHEPTETUYIECKOU OE€30MMACHOCTH EBPONBI M IPyTUX
PBIHKOB, SIBJISIIOIUXCS IOTPEOUTENSIMU BCE OOIBIINX
06'bEMOB HE(PTH U r'a3a. TEMOT IIJIEHAPHOT'O 3aCEAAHNA
craa «Ponb AzepOaniKaHa B MUPOBOU SHEPTETHKE,
ob11ee MOJIOKEHUE BEAYITUX IIPOEKTOB U CTPATETNH UX
OyAyIIETO Pa3BUTUA». [0 KIIIOYEBLIM BOIIPOCAM JOOBIYN,
YIIPAaBJIEHUA U JUBEPCUPHUKALTUU TPAHCIIOPTUPOBKHU
3HEPIOPECYPCOB C TIOKJIATAMHU BBICTYITHUIIH CBBIIIIE
40 CIITUKEPOB.

ITienapHoe 3aceganne KOH(PEPEHITUU OTKPBLIT
MHHUCTP 3HEPreTUKU Azepbaiixkana HaTur Aiues.
OH OTMETNJI BECOMYIO POJIb BBICTABKH Caspian Oil &
Gas B Pa3BUTHH HEPTETA30BON IIPOMBIIIIEHHOCTH
Asepb6anmxana. I[To ero coBam, B 3TOM IOy JJId yIaCTUSA
B BBICTABKE B BaKy CbeXaJIOCh OOJIBIIOE KOJTMYECTBO
KOMIAHHWI, KOTOPBIE JEMOHCTPUPYIOT BCEMY MUPY
CBOU JIOCTUKEHUS. B KOH(MEPEHIITNY TPUHSAIHN TAKXKE
Y4YaCTHE IT1ABA AETTAPTAMEHTA 10 AHAJIU3Y PBIHKA I'd3a
Mex1yHapOAHOTO (pOPyMa CTPAH — IKCIIOPTEPOB ra3a
(GECF) Maxxoy6a benarida, MUHHUCTP He(PTH AHT'OJIBL
Xoce Mapus borenbe e BaCKOHCeN0c, 3aMECTUTEID
MHHHCTpPA 3HepreTukyu Pympinuu IOnnan Po6epT
Tynopau, niepseiii BuLle-npe3ugeHT SOCAR Xomoaxrt
IOcudsaze, npeaceaarens NpaBlIeHU XOIJAUHIOBON

Kopriopanuu «y3oeknedrerasd» Anumep CyJITaHOB,
HUCIIOJIHUTEIBbHBIN BULIE-TIPE3UICHT HOPBEXKCKOM Statoil
Jlapc Kpucrunan baxep, suue-npesujieHT Total o Esporne
u KacnimrickoMmy pernony bepnapa Kineman u gpyrue.
Cpeau ClIOHCOPOB KOHPEPEHINN — 20 KOMIIAHUM.

Taxk, reHepabHBIM CIIOHCOPOM sABsAeTCSI SOCAR,;
30J10TBIMHU — BP 1 Petronas; cepebpsinbiMu — Inpex,
McDermott u Statoil; 6pon3oBeiMU — Caspian Geophysical
JV, Dentons, Fluor, Huawei, Lamor Corporation, Microsoft,
Nobel Upstream, Reflex Marine, Schlumberger, Siemens,
TAP, Total Absheron, Yokogawa, Zenith Energy.

Opranusaropsl Caspian Oil & Gas 2017 noaAroToBuIn
BIEYATIAIONUI CIOPIIPHU3 71 Y4aCTHUKOB BBICTABKHU
U JIEJIETaTOB KOH(PEPEHITUH, BKIIOUYHB B IPOI'PAMMY
CONYTCTBYIOHIUX MEPOIIPUATHH SKCKYPCHUIO Ha
IIEPBYIO B MUPE HEPTAHYIO CKBAKUHY, IPOOYPEHHYIO
IIPOMBIIIJIEHHBIM CIIOCOOOM €111€ B cepeuHe XIX Beka.
DKCKYPCHUIO K HCTOKAM HE(PTAHON IPOMBIIIIIEHHOCTH,
IIPOBEACHHYIO U3BECTHBIM I'MJIOM, HCTOPUKOM-
JIIOOMTENIEM, HCCIIEJOBATEIEM JJOPEBOJIIOIIMOHHOIO U
COBETCKOro baxky ®yasom AXyH/IOBBIM, MHOTUE I'OCTH
BOCIIPUHSIN KaK 3HAKOMCTBO C YHUKAJIbHBIM MY3CHHBIM
3KCIIOHATOM. B 1anexom 1846 roay B 10 KrytomeTpax
K 32111y oT baky BUOUaM6aTCKAst CKBAXKMHA BBI3BAJIA
HACTOAIUM (PypOP NEPBBIM HEPTAHBIM (POHTAHOM.

Ee m1y6buHa cCOCTaBiIsAIa TOraa Bcero 21 metp. Takum
06pa30M, /111 3aPYOEKHBIX TOCTEH 3TA SIKCKYPCHUS CTAIA
3(pPEKTHBIM IPUMEPOM UCTOPUUECKOT'O PA3BUTHUSA
HedTEeNOOBIYU B A3EpOari/>KaHE.

B cnepyromem roay Caspian Oil & Gas 6y/1eT OTMEYATh
CBOM 25-JIETHUI I00WIEH. MEXAYHAPOJHOE JIEJIOBOE
COOOILIECTBO PACCMATPUBAET 3THU 25 JIET HEIPEPLIBHOT'O
CYIIECTBOBAHUS BBICTABKU U KOH(PEPEHIIUU
KaK JOKA3aTEIbCTBO NIPUCYILIEHA A3epOariKaHy
CTAOMJIBHOCTU U IPEAAHHOCTHU OTKPBITOMY Pa3BUTHIO
€ro He(pTEra3oBOI NPOMBIINIIIEHHOCTU. OPraHHU3aTOPHI
YoKE CEMYAC HAYMHAIOT PA6OTY MO NOATOTOBKE K
I00UJIEIO, KOTOPBIH COBIIAJIET CO 3HAYUMbBIM COOBITUEM
JUISL CTPAHBbI — 95-7IeTUEM OOIIICHAITUOHAIBHOTO
smnpaepa l'eripapa Annesa, KOTOPBIM CTOAT Y UICTOKOB
IIPOBEAECHUSA JAHHBIX BBICTABOK M ObLIT UX U/ICHHBIM
BJIOXHOBUTENIEM. K I0OMIEHTHOI BBICTABKE OyI€T
HOJATOTOBJIEHA CHIELHUAIBHAS IPOTrPAMMA U IPUYPOYEH
P CONYTCTBYIOIUX MEPONIPUATUN. OPraHU3aTOPAMU
Caspian Oil & Gas BeicTynator Iteca Caspian u ITE Group. @

KOH®EPEHIINI 1 BbICTABKU
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) Kpacota MeCcTopox aeHmi
? The Beauty of Oilfields

®dotorpacdum npepocraBneHbl KoHcraHTHOM APOBbBIM, MAO «Ykpraspo6biua».
The photos are published by courtesy of Ukrgasdobycha. Author: Konstantin YAROVOY.




POCCUUCKAS HEDTEFA3OBAS
TEXHUYHECKAA KOH®EPEHLUUA

SPE
SPE RUSSIAN PETROLEUM
TECHNOLOGY CONFERENCE
g T MAE 2017
16-18 October
MAY 2017

KoHTtakTtbl/Contacts:

Mariya Berezinskaya or
Anastasia Simonovskaya

T.: +7(495)268-0454

http://spe.org/go/ru-17rptc



ICo LA
POCCHSI

Llenbto Accoumaumm crneymannuctos No KONTIOOUHIOBbIM TEXHONOTNSAM

N BHYTPUCKBa>XXNHHbIM pa60TaM ABNAETCA pa3BuUTHe BO3MOXHOCTEN ANif
I'IpO(bECCMOHa.HbHOFO 06U.I,eHVIFI cneymnanncToB, akKymMmynaunma TeXHUYECKUX
3HAHUN, O606LU,€HMe OrMbiTa NPUMEHEHNA NHHOBALMOHHbIX TEXHOJIOTUN,
copencTeue BHeOPEHUNIO HOBeMLWUX pa3pa60TOK B 00n1acTu KONTOOUHIOBbIX
TEXHOJIOTUN U OPYyrnx cerMmeHTOB BbICOKOTEXHONIOTMYHOIO He(pTera3OBoro
cepBuvCa U CTaHOApPTOB be3onacHocTU npoeeneHua pa60T.

Poccuiickoe oTgeneHve Accoumanmm cCneLmanmcToB Nno KoNTioOMHIOBbIM
TEXHOJIOTUSIM M BHYTPUCKBaXXUHHbIM paboTam (ICoTA-Poccus) sensieTcs
MHbOPMaLMOHHOM CTPYKTYPOW, AENCTBYIOLLEN B pamKkax Hekommepyeckoro
napTHepcTBa «LleHTp pasBUTUS KONTIOOMHIOBbIX TEXHONOTMUIA», U OCYLLECTBASET
CBOIO fleATeNIbHOCTb B COOTBETCTBUM ¢ CornalueHnem o coTpygHuyecTBe,
3aK/IOYEHHbIM MeXxay AccoLMalUnen crneumanmcToB No KONTIOOUHIOBbIM
TEXHOJIOrUSIM M BHYTPUCKBaXXUHHbIM paboTam (ICoTA) u Hekommepyeckum
NMapTHePCTBOM «LIeHTp pasBUTUS KONTIOOMHIOBbLIX TEXHONOTUNY.

3AABJIEHUNE

Mpouwy NnpuHATL MeHs B 4neHbl ICOTA-Poccus

damunus HanwucaHue no-aHrumnckmn

Nmsa HanucaHue no-aHrUncKn

OT4yecTBO

OpraHu3auus/koMnaHusa/cTpyKTypa

LonXHOCTb

Afpec 3n1eKTPOHHOM NOYThI

TenecoH cny>xebHbIN dakc

TenedoH MOBUNbHBLIN

MouToBbLIV agpec Ans cBA3n

LaTa Moanucb

MoxanyncTa, oTNpaBbTE 3aMoNHEeHHOE 3asBieHMe no dakcy: +7 499 788 91 19
WNK ckaH 3asBneHuns Ha e-mail: info@icota-russia.ru
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Poccnnckoe otgeneHme AccoljmaLiv cneumanicTtoB Nno
KONTIOOMHroBbIM TEXHOJIOFMAIM U BHYTPUCKBAa)KUHHbIM paboTam

HekomMmmepueckoe napTHepcTBO «LleHTp pa3Butuna
KOJNTIOOMHIroBbIX TEXHONIOrMN»

Russian Chapter of the Intervention and Coiled Tubing Association

Nonprofit Partnership Coiled Tubing Technologies
Development Center

& o
POCCISL @

@t "H “ v
{ﬁ"uv’

KoHTakTHas nHdpopmaums Contact information

MbnkeBcknn nepeynok, 5, ctpoeHune 1, opuc 224 5/1 Pyzhevsky lane, Suite 224

Mocksa 119017, Poccuiickas Pepepauys 119017 Moscow, Russian Federation

TenedpoH: +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




PecrioHaeHTaM bl MpeanoxeHs! CenyoLMe BOMPOCh: AH KETA )KVPHA."A
1. B kakom peruone (peruonax) paboraet Bamra komnanus? «BpeM’l Kon.rlos“llra'

KaKOBBI T€OJIOTMYECKUE YCIOBUSA B MECTAX NIPOBEJEHUA PAOOT (THUIT BpGMﬂ rp"»
KOJJIEKTOPOB, INTyOMHBI CKBAKMH 1 T.IL.)?

3. Kakue cCOBpeMEHHBIE TEXHOJIOTUH HE(PTETa30BOTO CEPBUCA co.‘ed T“ b'“ Times
UCIIOJIb3YIOTCA HA BaeM nnpeanpudaTum?

4. Kaxkue TEXHOJIOTUHU ITNIAHUPYETCS UCIIOIb30BATh B OIHMKANIIIEM Qu ESTIO AI RE
(3-5 ner) Oyayiiem?

5. Tlpumenser iu Bama KOMIaHUS KOJITIOOMHIOBbIE TeEXHOIOrUN? Ecinn

/14, TO KAKHUE KONTIOOMHTOBBIE TEXHOJIOI'MH HANO0IEE BOCTPECOOBAHBI B

peruoHe (-ax) MpoBeAeHUs paboT Baleil KoMIaHumu?

KOnTIO6GMHIOBBIE YCTAHOBKU KAKUX [IPOU3BOIUTEICH UCIIONIB3YET Balia KoMmaHus?

VraBanock i Bam u Bammm KosuteraM ¢ MOMOMIBIO KONTIOOMHIOBOM TEXHUKU ITIPOBOANTD YHHUKAJIBHBIE pa60THI? Eciin

a, TO Kakue?

8. IIpumenseT au Bama komnanug Texnonoruio I'PIT? Eciu ga, 1o kakue Buabl [PIT a(pdeKTHBHBI HA CKBA)KMHAX Bamero
peruona?

9. O6opynoanue s nposeacHus ['PIT KaKMX IPOU3BOANTEICH UCIIONIB3YET Bala KOMITaHUsI?

10. Kakue Texnonoruu ITHIT ABasioTCA, 10 BameMy MHEHHIO, HAUOO0JIEE AKTYAJIbHBIMH HA CETOAHAIIHNN JI€HD?

11. Kakue cermMeHTbl POCCUICKOI'O HEPTETra30BOIO CEPBUCA CTOJIKHYIUCH C CAMBIMH OOJIBITIUMU ITPOOGIEMAMHU B CBSA3H C
CEKTOPAIbHBIMHU CAHKITUSIMU?

12. HexBaTKa KAKUX BUIOB OO0OPYIOBAHUSA JIJIS1 HE(PTETA30BOI'O CEPBHUCA OCOOEHHO OIYTUMA HAd POCCUMCKOM PBIHKE?

13. Kak M3MEHUJIUCH MTOJIUTHKA Bamme KoMITaHWUU B ITOCAeHUE 2—3 rojia?

14. Kaxkue nporpeccuBHBIE TEXHOJIOINH HE(MPTEra30BOI0 CEpBUCA Oy/1yT HA ITMKE BOCTPEOOBAHHOCTH B OO03PUMON
(5—10 neT) nepcriekTuse?

15. M opManIo O KAKUX TEXHOJIOTUAX Bbl XOTEIM ObI IOJYYHUTD CO CTPAHULL Ky pHAsIa «BpeMs konTiobunra. Bpems I'PIT»?

16. TloneseH jiu Ky pHaI «Bpemst kosrrtobusra. Bpemst TP ayist Bareit mpodeccuoHaabHOM este/ibHOCTr? OLICHUTE
COJIEPKAHNE XKy PHAJIA TTO MATUOAJUIBHOM IIKAJIE.

N o

The following questions were asked:

In which region(s) does your Company operate?

What are the geological conditions in the areas where your Company operates (reservoir types, well depths, etc.)?

Which up-to-date oilfield service technologies are used in your Company?

Which technologies do you plan to use in the nearest (3—5 years) future?

Does your Company use coiled tubing technologies? If the answer is yes, which coiled tubing technologies are in demand in

the region(s) where your Company operates?

Coiled tubing units of which manufacturers does your Company utilize?

Do you or your colleagues have experience of performing any unique operations with the help of coiled tubing equipment?

If the answer is yes, provide some details.

8. Does your Company use hydraulic fracturing technology? If the answer is yes, which hydraulic fracturing types are effective
in your region?

9. Hydraulic fracturing equipment of which manufacturers does your Company utilize?

10. In your opinion, which EOR technologies are of vital importance today?

11. Which segments of the Russian oil and gas service faced the most serious problems due to the sectoral sanctions?

12. The lack of which types of oil and gas service equipment on the Russian market is the most sensible?

13. How has your Company changed its policy during the last 2—3 years?

14. Which high-tech oilfield service technologies will be in demand in the near term (5-10 years)?

15. About which oil and gas service technologies would you like to read in Coiled Tubing Times Journal?

16. Do you consider Coiled Tubing Times Journal useful for your professional activities? Can you please rate the content of the

Journal on 1-5 scale?

AR Sl

N o

Axcenog Anexcandp Buxmopoeuu, oupexmop Alexander Aksenov, Director, INK-TKRS, LLC
000 «<HHK-TKPC» 1. Eastern Siberia.
1. B Bocrounou Cubupmu. 2. Allreservoir types. The presence of H2S.
2. Bce TUIIBI KOJIEKTOPOB. Hajmdne cepoBogopoa. 3. Coiled tubing (CT), membrane nitrogen unit.
3. KonTio6HHI, MeMGPAHHAA A30THAS YCTAHOBKA. 4. Hydraulic fracturing.
4. TPIL 5. Yes. Conventional technologies, well logging
5. Ia. KiaaccudecKye TeXHOIOruY; mposeaenne I'MC u operations and CT perforation.
nepgopanuu ¢ F'HKT. 6. FIDMASH.
6. C3AO «OUMAIID. [ . .
7 _ g Yes. We use the services of third party contractors.
g. %a. TIpurnamaercs CTOpOHHUM NOAPA YUK 1o I'PIT. 10. Hydraulic fracturing,
10. TPIT. .- , . . o
12. High-quality and inexpensive process and fishing
11. - equipment.
12. KaueCTBEHHOE 1 HEJOPOI'OE TEXHOJIOI'MYECKOE U 13. Preference is given to high-quality and up-to-date
JIOBUJIBHOE OGOPY/IOBAHUE. equipment.
13. IIpHOpUTET OT/IACTCA KAUCCTBCHHOMY COBDEMCHHOMY 14. Hydraulic fracturing, horizontal drilling and smart
060PYJOBAHUIO. wells.
14. TPIT, rOpU30OHTAIBHOE Oy PEHUE, <UHTEIIIEKTYAJIbHbIE 15. —
CKBA>KMHBD. 16. Yes. Five. }
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15. —
16. 1. ITaTb.

Canwvroe I'epman Bacunveeuu, HAUAAbHUK CAYHCOBL

enewnezo cepeuca PYII 110 «Benopycnedhmo»

1. Pecny6smka benapycs, Poccurickas @enepanys, YKpanHa.

2. TI'my6umnsl 10 500 M. KosiekTOphl KapOOHATHBIE,
MECYAHUKH, AJIEBPOJIUTBHIL.

3. CKU®D® CHE 89-76M — 6ypenne c THKT.

4. TIposenenue 'MIC B rOPU30OHTAIBHBIX CKBAXKUHAX C
HUCIIOJIb30BAHUEM KOITIOOMHIA.

5. Ha.TIpombiBky, OII3, CKH®®, 6ypeHue nopTos ¢ MI'PIL.

6. C3A0 «PUJIMAIILI.

7. Co3gaHue KaHAJIOB, HHTEHCU(PUIUPYIOMUX (DHUIBTPALIAIO
(CKHD).

8. Ha.TPIL, KI'PII, KPIL

9. C3AO «dPUIMAIII>.

10. TPIT, CKUD®.

11. -

12. HexBaTKa BHYTPUCKBAKMHHOI'O UHCTPYMEHTA (HACAKH,
TU/IPABJINYECKUE MOJIOTKH U T.[L.).

13. AKIIEHT HA y4aCTHE B 3aPyOEKHBIX IIPOCKTAX.

14. BeInonHeHne pEMOHTOB CKBAKHH C ITIOMOIIIBIO
KOJITIOOMHI'A.

15. O6 MHCTPYMEHTE, IPUMEHAEMOM JJISI PA3PYIIEHN A
MPOIIIAHTOBON KOPKHU U T.II.

16. Ja. I1a7h.

Apoeoii Koncmanmun Hukonaesuu, HauaivHuK

YnPasreHUnA KOAMIOOUHZOBHLX IMEeXHONOZUTE

ITAO «YKpza3oooviua»

1. Bce peruoHbl YKpauHbL: BOCTOK, LIEHTP, 3aM1a/1.
INecuaHUKH, KapOOHATHL [7Ty6UHBI CKBAXHKH 710 6000 M,
4 B IIOCJIEJHEE BPEMS 1 ITTYOXKE.

3. Muorocraautinele I'PIT, pa3nudyHble KONTIOONMHTOBBIE
TEXHOJIOTUH.

4. TTIII c npUMEHEHNEM KONTIOOMHI'OBOI TEXHUKH,
Velocity String.

5. Ha. OCHOBHBIE: OCBOEHHE, IPOMBIBKA ITTMHHUCTO-
TIECYAHBIX, COJIEBBIX ITIPOOOK; HOPMATU3AITNS 3260€B
niocse I'PIT, BBIBOJ CKBAXKHH HA PEXKUM.

6. C3A0 «®PUJIMAIIL»>. BeriomorareabHOE O60PY/IOBaAHNE
Gals.

7. H3BnedeHHEe U3 CKBAXKMHBI IEP(OJIEHTHI JVIMHON 15 M €
TIOMOIIIBIO KOJITIOOMHTA U Velocity String .

8. Ha.TpagunuonnHsie I'PIT ¢ OTCBIIKOM HUHTEPBAIOB O 80 T
MPOIMIIAHTA.

9. TPITIIpoM3BOAAT CTOPOHHUE NOIPASIHKA.

10. s Hame koMmimaHuu Texaonoruu [THIT He oueHb
AKTYaJIbHBI, TOCKOJIBKY KOMITAHUS ['A3000bIBAIONIA.

11. TTAO «VKprazgo0pr4a» — YKPaUuHCKass KOMIIAHHUS.

12. I YKpauHbl HA JAHHOM 3TAIle HEXBATKA OITYIIIAETCS
MPAaKTUYECKHU JIJIS1 BCEX BU/IOB OOOPY/JOBAHUS.

13. B 2015-2016 rogax NOAUTUKA KOMIIAHUU U3MEHUIACh
3HAYUTEIBHO.

14. Bypenue 06CafHBIMU KOJIOHHAMH, BCE KOJITIOOMHTOBBIE
TexHonoruy, I'PI1 B pa3nnyHbIX MOJU(PUKAITUAX.

15. Cm. 1. 14.

16. UCKIIFOYUTEIIBHO TTOJIE3CH. 5 U3 5!

Jopozue uumamenu! Bauie yuacmiie 8 0npoce nomoncem
ACypHany <Bpems Koumiooumnza» cmamas 0oJiee uHmepecHsim
U ONe3HBIM. Bbipencsme, noACARYicma, ankemy, 3anoinume
ee, omcKanupyiime u npuwisume no acpecy

cttimes@cttimes.org .z halina.bulyka@cttimes.org
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«Bpemsa KonTio0MHra.
Bpems I'PI»

Times

AIRE

Coiled Tubin
QUESTIO

German Saw kov, External Services Department

Head, Belorusneft

1. Republic of Belarus, Russian Federation, Ukraine.

2. Carbonate, sandstone and siltstone reservoirs with
depths up to 1,640 ft.

3. SKIF technology, SNB 89-76M directional drilling
system.

4. CTwelllogging in horizontal wells.

5. Yes. Well cleanouts, bottomhole treatments, SKIF
technology, multi-stage frac ports milling.

6. FIDMASH.

7. Creation of channels that intensify filtration (SKIF).

8. Yes. Conventional fracturing and acid fracturing,.

9. FIDMASH.

10. T'PIT, CKUD®,

11. —

12. There is a lack of well intervention equipment (nozzles,
hydraulic hammers, etc)).

13. We try to be more involved into foreign projects.

14. CT well repair operations.

15. About a tool that is used to brake proppant cake.

16. Yes. Five.

Konstantin Yarovoj, Head of CT Technologies

Department, Ukrgazdobycha, PJSC

1. Allregions of Ukraine, including central, western and
eastern ones.

2. Sand and carbonate reservoirs with depths up to
20,000 ft.

3. Multi-stage fracturing, various CT technologies.

4. CT hydraulic jet perforation and Velocity String
technology.

5. Yes. Main ones include well stimulation, removal of
argillo-arenaceous and salt plugs, post-frac bottomhole
cleaning, etc.

6. FIDMASH. Accessories are provided by Gals.

7. Removal of 50 ft. long perforated tape out of hole using
CT and Velocity String.

8. Yes. Conventional hydraulic fracturing with proppant
volumes up to 80 tons.

9. We use the services of third party contractors to carry
out hydraulic fracturing.

10. EOR technologies are not relevant for our company
since it is a gas producing one.

11. Ukrgazdobycha, PJSC is a Ukrainian company.

12. On the current stage we feel the lack of almost all
equipment types in Ukraine.

13. In 2015-2016 the Company’s policy has been
significantly changed.

14. Casing drilling, all CT technologies and various types
of hydraulic fracturing operations.

15. See item #14.

16. It is very useful. 5 out of 5!

Dear readers! Your feedback will belp Coiled Titbing Times
Journal to be more useful and interesting for you. Please,
kindly fill in the questionnaire, cut it out, scan and send either
fo cttimes@cttimes.org or halina.bulyka@cttimes.org



Coiled/tubing

Joporue apy3bs! rewncorenres L1T11CS

KypHai «<BpeMst KOITIOOHHTA» IIPOCHT Bac OTBETHTH HA HECKOJIBKO BOIIPOCOB

1. ®.N.0.

2. Kommanusa/Opranusanus

3. JO/LKHOCTD

4. B KakoM peruoHe (-ax) padoraer Bama xoMmnanwsa?

5. KakOBBI I'€OJIOIMYECKHUE YCIOBUS B MECTAX ITPOBEICHUSA PAOOT (THIT KOJUIEKTOPOB,
[JIyOUHBI CKBAKUH U TIL)?

6. Kaxme coBpeMEeHHBIE TEXHOIOIMH HE(PTEra30BOIO CEPBUCA UCIIONB3YIOTCS HA
Bamem npeanpuariun?

7. Kakue TeXHOI0rnM INIaHUPYETCH UCTIONb30BATh B O/vpKammeM (3—5 jier) Oyayem?

8. IIpumenser im Bamra KoMaHus KOITIOOMHIOBbIE TEXHOIOTUM? ECiu 113, TO
KAKHE KOJITIOOMHI'OBBIE TEXHOJIOIMU HANOO0JIEE BOCTPEOOBAHBI B PETUOHE (-AX)
[IPOBEACHA PA60T Bateit Komranum?

9. KONTIOOGMHIOBBIE YCTAHOBKU KAKHUX [IPOU3BOANTEIIEN UCIIOIB3YET Baria KOMITAHUA?

10. YoaBanock 11 Bam 1 BanmmM KojuieraM ¢ IIOMOIIBIO KOJITIOOMHI'OBOM TEXHUKU
IIPOBOAUTD YHHUKAJIbHBIE PAOOTHI? EC/I 13, TO KaKkue?

11. IIpumenser mu Bamra komrianusa Texnosnoruto I'PIT? Eciau aa, To kakue Byjibl IPIT
3(P(PEKTUBHBI HA CKBAKMHAX Bamero pernoxa?
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12. O6opynoBanue 1A nposeaeHus ['PI1 Kakux IpoOu3BOANTENEHN UCTIONb3YeT Bara
KOMITAHHA?

13. Kakue texnonoruu [THIT Ao, 1o Bammemy MHEHHIO, HAUO0JIEE AKTYJIbHBIMU
HA CETOIHSIIHWM JICHb?

14. Kakue cerMeHTbI POCCUICKOT'O HE(PTETra30BOIO CEPBUCA CTOJIKHYJIMCh C CAMBIMH
OOJIBIINMU IPOOIEMAMU B CBA3U C CEKTOPAIBHBIMU CAHKIIUAMUN?

15. HexBaTKa KAKUX BUJOB OO0OPYAOBAHMA I HE(PTETA30BOI'O CEPBUCA OCOOEHHO
OIIyTUMA HA POCCUNCKOM PBIHKE?

16. Kak u3MeHWIACh IIOJINTHUKA Baleil KoMIIaHuu 3a rociueaaue 2—3 roga?

17. Kaxkue IporpeCcCUBHbIE TEXHOIOTUH HE(PTETA30BOI'O CEPBUCA OYyT HA ITUKE
BOCTPEOOBAHHOCTH B O003pUMOI (5—10 11€T) nepCrieKTuse?

18. TH(pOpMALINIO O KAKUX TEXHOJIOTUAX Bbl XOTEIN OBl IIOJIYYUTh CO CTPAHUL]
JKypHaIa «Bpemsa konriobunra. Bpems I'PIT»?

Crmacu00, YTO HAIIUTH BPEMA JI/IA OTBETA HA HAIITH BOIIPOCHI!

126 Ne 2 (060) Hionn/June 2017




a% 000 «MAKEP CEPBUC>

MmppaBnu4yeckuid pa3pbiB nNnacra

Yenyrin no 3akaH4MBaHMIo CKBaXkKnH
KaHatHbie yenyru v [

VHCTRYMEHT ONa NuKBuaaLnm asapuin

MHKT n azotHble 0bpaboTkin
PeMOHTHO-M30NAUMOHHbIE PaboThl
CynepsansuHr 8 obnactm TKPC v ocBoeHuA

Odpmc 8 Mockse: Ten./ake: +7 (495) 663-31-07
Oduc 8 Cypryre: Ten.: +7 (3462) 556-322

Oduc 8 HorbGpkeke: Ten.: +7 (3496) 423-130
www.packer-service.ru + info@packer-service.ru




YEPHOMOPCKWE HE®TEIA30BbIE KOH®EPEHLUWUA

OIL & GAS BLACK SEA CONFERENCES

12 aem npoexmy!

KANEHAAPb 2017-2018 0.
MEXAYHAPOHbIE l ]I _]3S

HEPTEFA3SOBbIE KOH®EPEHLIMH conference

8-a MemayHapoaHaa HayYHO-NPaKTHYECcKan KOHGEPEeHLMA ﬂ
g

18ca GE"‘”"ED‘“ CTPOMTENBCTBO M PEMOHT CKBAMMH - 2017
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OcHOBHbIE HalK ycnyry 3To:
* [apaHTuitHoe 1 nocnerapaHTUHoe obenyxusaHue
obopyaosaHus npoussogcTea C3A0 «dugmaiuy;
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cneuwanucToB 3akas4uka;
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MOAEPHM3aLMn 0BopyaoBaHMS;
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+ [TocTaBka OpUrMHankHbIX 3anacHbiX YacTen,
WMMOPTHOM KOMMNMEKTALWW U PACXOAHbIX MaTepuanor
ANS KONTHOWHIOBOro, HarHeTaTenLHoro U a30THOrD
obopynosanus, a Takke obopyaosanus ans [P,
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