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ICOTA-POCCUS: HA MUKE TEXHONOMMN
ICOTA-RUSSIA: AT THE PEAK OF TECHNOLOGY

I)XEKTOPHASAl OYNCTKA CKBAXWH
EJECTOR WELL CLEANOUT

CMoCobbl BCKPbITUA KONTOHHbI MPU MIPIM B 3SALEMEHTUPOBAHHbIX
XBOCTOBUKAX

TECHNIQUES FOR CASING OPENING DURING MULTI-STAGE HYDRAULIC
FRACTURING IN CEMENTED LINERS

MAPKEPHbIE METO/bI ANS UICCNEAOBAHNSA MPODUNEN NMPUTOKOB
FOPU3OHTAJIbHbIX CKBAXXNH

MARKER TECHNOLOGIES FOR PRODUCTION LOGGING IN HORIZONTAL WELLS
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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 ;
¢ IHCcTpyMeHTanbHbIN cepBUC (JTIOBUSbHbIE service (hydraulic fracturing m
onepauun, ¢ppesepoBaHne, yctaHOBKa chemicals, EOR solutions, 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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CJIOBO PEJAKTOPA B EDITORIAL

Joporue komnnery, ¢ npazaaukom! C JJlnem ‘
HedTsaHuKA! [TycTh y1a4a CONMyTCTBYET BAM HA '
IPOMBIC/IAX!

Hazeroch Ha HOBYIO JIMYHYIO BCTPEYy
C BaMU Ha 18-11 MexX1yHapOAHOM
HAYYHO-NIPAKTUYECKOIM KOH(PEPEHLIUNA
«KonTiobuHTroBbIE TEXHOAOTHH, ['PI1,
BHYTPUCKBA’)KMHHbBIE PA6OTBI», KOTOPA
3aIJIaHMPOBaHA Ha 9—10 HOsAGPS 3TOrO roja
BrocruHuiie «Orenb Novotel MockBa CUTH».
Perucrtpanysa OTKpbITA HA CAUTE
www.cttimes.org.

[Iporpamma TEXHUYECKUX CEKITUNA
TPAJUILITMOHHO OKNUJAECTCSA BECbMA HACBIIEHHON. YYACTHUKN
MIPOIUIBIX KOH(PEPEHIINH 3HAIOT, YTO 51 UMEIO B BUJY. [IpOorpaMMHBIH
KOMUTET, KaK BCETAA, OTOEPET JOKIAbI, OTPAXKAIOIINE CAMbIE
AKTYyaJbHbIE MHHOBALIMUA BBICOKOTEXHOJIOTHYHOT'O HE(PTETA30BOIO
cepsuca. [Tony4uTb CBEXKYIO MHMPOPMALIUIO OYEHD BAXKHO,

TIIOTOMY YTO POCCUUCKHI PBIHOK CETI'OJIHA [/ YCIIEITHOT'O
MIPOJIOJIKEHM S PA6OT TPEOYET HOBBIX, IEP3KMUX TEXHUYECKUX U
(PMHAHCOBBIX pEMIEHU. XOUy OTMETHUTD, YTO UIMEHHO CETMEHTHI
I'PIT 11 KONITIOOMHT A SIBJISIIOTCS IPaBEPAMU OTPACIH, HE TOJIBKO
COXPAHAIOMIMMH, HO U HAPAUIUBAIOIMMHU ITOTEHLIUAJL. DTO
MPOUCXOAUT IIOTOMY, YTO JAKE B CAMBIE CJIOKHBIE BDEMEHA PACTET
CIIPOC HA TAKHE BBICOKOTEXHOJIOI'HYHBIE YCIIYTH, U, YMAIO,

B 0003pHUMOM OY/IYILIIEM 3TA TEH/IECHIIM S TPOJOIKUTCSL.

Ham )KxypHaJ1 ABIAE€TCA COOPraHU3aTOPOM KOH(PEPEHIIUH,
paszensonuM ee 1eau. B ocenrnem Homepe (Ne 3 (061)) BejensieTcst
pyopuka «I'exHonorumn». B Hef Bl HaieTe NyOIUKaIuy O
TOJIOKUTEJIBHOM OIBITE PA3PA6OTKU M NPHUMEHEHUS KEKTOPHOM
OYHCTKHU CKBAKHH OT C3AO «HOBMHKA», CHOCO6AX BCKPBITHS
KOJIOHHBI ITpy MI'PIT B 3a1€MEHTUPOBAHHBIX XBOCTOBUKAX OT
00O «TarpaC-PemCepBHC», NEPCIIEKTUBAX IPUMEHEHHU
MAapKEPHBIX METOAOB [/ UCCJIEAOBAHUA NPOMUIIEA IPUTOKOB
TOPU3OHTAIBHBIX CKBAXUH OT KOMIIAHUM «['eOCIINT>, A TAKKE
O Pa3BUTHH KOJTIOOMHI'OBBIX TEXHOJIOTUH B YKpauHe u benapycu.
O6pamalo Balie BHUMaHUE HA TOJOOPKY AaHHOTAITUH JJOKJIA/10B,
npeJcTaBaeHHbIX HAa KOHpepeHuuu SPE/ICOTA 2017 1o KOJITIOOUHTY
Y BHYTPHUCKBA)KUHHBIM paboTaM, Ipoxoausmieit ¢ 21 no 22 mapra
2017 roga B MOEM POHOM XBIOCTOHE. DTA IyOINKALIHS —
3KCKJIIO3UB. JJaHHBIE MAaTEPHAJIBI HA PYCCKOM S3BIKE Bbl HAMIETE
TOJIBKO B HAILIEM JKyPDHAJIE.

Kaxk Bcerga, copepkarenbHbl I lepcnekTusek U «[IpakTuKa».

He mpontycture!

A 51 XOT€EN ObI OCTAHOBUTB BAlll B3IVIA]] TAKKE HA pyOpuKe «BK
B COLIMAJIBHBIX CETAX>. Y )KYPHAJIA €ECTb COOCTBEHHAS CTPAHULIA
B Twitter (https://twitter.com/cttimesdotorg) u Facebook
(https://www.facebook.com/groups/coiledtubing/
permalink/1655356284509282/). OjfHaKO HAIlIA cCamMast
MHOTOYHCJIEHHA ayauTOopus cobpana B LinkedIn. I'pynna Hamero
skyprana (https://www.linkedin.com/groups/2244679) akTHBHO
pasBUBAETCA U pacTeT. Ha JaHHBIN MOMEHT OHA HACUMTBIBAET YK€
ooJiee 5,7 TBICSYU Y4aCTHUKOB 13 Poccun, CIIA, Kanajsl, bansknaero
BocToka, crpaH JIATUHCKON AMEPUKH U A3HMATCKO-TUXOOKEAHCKOTO
peruoHa. POCT 1 CIVIOYEHHOCTD HAIUX PASOB KPDACHOPEYUBO
CBH/IETENBCTBYIOT O TOM, YTO IIPO(PECCHOHAIBI IEPKATCS BMECTE
Jla’Ke TOIZAA, KOIZd IIOJTUTHKU HE HAXOIAT OOIIETO A3bIKA.

Eciu BBI €111e HE C HAMU, IPUCOEUHANTECD!

Pon Knapr

Dear colleagues! Congratulations on the Day of Oil
Worker! May your work in the field be successful!

I hope to meet you in person again at the
18" International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference
which is scheduled to be held this year on November
9-10 at Novotel Hotel Moscow City. Registration is open
at www.cttimes.org.

We expect the technical sessions to have busy
agendas as has always been the case. Those who
participated in the previous conferences know what
I mean. The programme committee will, by tradition,
select the reports covering the most recent innovations
in high-technology oil and gas service. It is of vital
importance to obtain up-to-date information because
the current Russian market requires new and daring
technical and financial solutions to maintain its
success. I would like to mention the sectors of hydraulic
fracturing and coiled tubing as the major industry
driving factors which keep expanding without losing
their potential. Their progress is based on the ever
growing demand for high-technology services which is
not affected by hard times and I believe this tendency to
remain unchanged in the near future.

Our journal, being one of the hosts of the conference,
gives full support to its objectives. The highlight of
our autumn issue (No. 3(061)) is the Technologies
column. There you will find publications on the
successful development and application of the ejector
well cleanout by Novinka CJSC; the techniques
for casing opening during multi-stage hydraulic
fracturing in cemented liners by TagraS-RemService
LLC; the prospects for the implementation of marker
technologies for production logging in horizontal wells
By GeoSplit Company; and the development of coiled
tubing technologies in Ukraine and Belarus. Please,
make sure to look through our selection of abstracts
from the reports presented at the Coiled Tubing & Well
Intervention Conference & Exhibition held by SPE/
ICoTA on March 21-22 in my hometown Houston.
These materials are exclusive. Their Russian texts are
published only by our journal.

Prospects and Practice columns are, as always, packed
with information. Don’t miss them!

Let me also remind you of our column CTT in
Social Networks. The journal has its own page in
Twitter (https://twitter.com/cttimesdotorg) and
Facebook (https://www.facebook.com/groups/
coiledtubing/permalink/1655356284509282)).
However the majority of our readers visit LinkedIn.

Our group (https://www.linkedin.com/
groups/2244679) never stops growing. Currently, it
comprises over 5.7 thousand participants from Russia,
the US, Canada, the Middle East, Latin America and
Asia Pacific Region. The activity and team spirit of our
supporters prove that experts hold together even when
politicians fail to find common ground.

If you haven’t joined us yet, you are welcome!

Ron Clarke
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Kupunn OBYMHHUKOB, AHApen
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AnekcaHpp Kartawos, Oner [ly6HosB,
PycnaH Arnwes, Makcum bapauH,
Mapart 3angynnuH

ﬂepCI'IeKTl/IBbI npmnMeHeHnd
MapKepHbIX MeTOA0B ANA
nccnenoBaHms Npodunen NPUTOKOB
FOPN30HTaNbHbIX CKBa>XWH

HaBcTpedy 18-n

MexLyHapo4HOW Hay4YHO-
NPaKTNYeCKOW KOH(epeHLmm
«KonTioBMHroBble TEXHONOMN,
PI1, BHYTPUCKBAXXMHHbIE PAabOThI»

7 Martepuans! IV

Mexx ayHapodHom (Xl
Bcepoccuiickoin) HayYHO-MPaKTUHECKOM
KOHepeHUMn «HedTenpombic/ioBas
XUMUS»

1 Ha nuke TexHonorum

bOP BAHHWE
(becena c K.B. BypauHbIM, KoHCTaHTUH SpoBOit 0)50) YHO
npenceAaTeneM poccUMMCKoro oTaenenms KonTioBuHr

B B.C. B ,B.P.K .
ICoTA (ICoTA-Poccws), K. T. H., TNaBHbIM B MAO «YKprasnobbiua» 84 yrpos y4yKoB
NHXeHepOM AenapTamMeHTa Mo PEMOHTY A.A.Tonopkos, M.3. Magnes

(KpaTtkuin 0630p)

Po6OTM3MpPOBaHHbIE CUCTEMBI
Welltec ona F'MM Ha reodursnyeckomM
Kabene

CKkBaXWH ¢ THKT komnaHmm «LLiniombepxe»)

1 Cexkumst ICoTA-Poccus
B TEXHMYECKOW NporpaMmme
MIOGE-2017

MATEPHAJIbBI

86A.B. MoxxoxkepuH,

A.10. KopxasuH

SBonouma nponaHta BORPROP

54A'H' KoGe, NH>xeHepHas rpynna
KommoOuriroskie 9 KoMnaHumn «T[ «3KOHO-

TexHonorum B PYTI

TEX»: Pa3paboTka — BHegpeHue —
«MpON3BOACTBEHHOE OObeANHEHME
NPVMEHeHNe NPUHLMMMNANBHO

«benopycHedTb»
pycHed HOBbIX MHKAMNCYNMPOBAHHbIX
i eCTPYKTOPOB AN15 XXMOKOCTeN
2 Mankn Cronnapa AHHOTaLLMM 0OKNAA0B, AECTPYKTOPOB A A
mobanbHble TeHAeHUMMN NpeacTaBReHHbIx Ha FTMAPOpPa3pbiBa niacta

B rasoBoun oTpacn KOHdepeHL U 1 BbicTaBke SPE/

ICoTA 2017 no KonTioOuHrY 1
TEXHOJIOTNH BHYTPUCKBaXMHHbIM paboTam

(HacTb 2)

26 C.A. ATpyLukeBUY
DxeKTopHas o4mcTka [TPAKTHUKA
CKBaxMH. OnbIT pa3paboTku 1
NPYMEHEHNs 6 Hawwe obopynoBaHue He
npocTanBaeT, Mbl Bceraa
28 P.M. AxmeTiwmH HAXOUM HYXHble 06beMbl
Cnocobbl BCKPbITUS

(becena c A.B. HoBMYKOBbIM)
KONOHHbI Npyt MIP B

3aleMeHTNPOBAHHbBIX XBOCTOBMKaX

KOJIOHKA 9JIEHA

PEJAKITMOHHOTO
COBETA

1 0 0 10.A. bBanakupoB
Yyno Bcerga psagom

(v opyrve aTioabI)

7 Halla ocHoBHas
nedATenbHOCTb —

reon3n4ecknin cepBimc

(becepna c 10.MN. KazaHueBbIM)

* COAEP>)KAHUNE « COOEPXXAHWE ¢ COOEPXAHUE  COOEPXAHWE o COOEP)KAHWUE e
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1 Section of ICoTA-Russia
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Coiled Tubing Technologies
in PAO Ukrgazdobycha

(Brief review)

54A. Kobets
Coiled Tubing Technologies

in RUP Production Association
“Belorusneft”

MATERIALS
9 Engineering department

at «TD ECONO-TECH»:
Development — Implementation -
Application of Totally New
Encapsulated Breakers for Hydraulic
Fracturing Fluids

IN SOCIAL NETWORKS
10
11

1O SR
. ] Choice of Motors and
Motor Providers

The Beauty of Oilfields
(The photos are published by

courtesy of Gubkin Russian State University
of Oil and Gas)

GOSPE/ICOTA Coiled Tubing &

Well Intervention Conference
& Exhibition 2017 Abstracts (Part 2)
T =y
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OATIOBMHT §

HIM «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 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 denepanm.

ITnomanka nposenenyst: I. MOCKBa, roctuHuna «HoBoTE B>
(TIpecHeHcKas HaO.,, 2, CT. M. «/IeJI0OBOY LIEHTP», «BBICTABOYHAS).

CrpykTypa MepotpusiTys: Ha 9—10 HOSIOPs 3aI1JIAHMPOBAHBI
MIECTH TEXHUYECKUX CEKITUH.

Hx TeMaruka:
¢ KosTIoOOUMHTOBBIE TEXHOJIOTHH,

e AxryanbHble TeXHOIOruu I'PIT (MI'PIT B rOpU30OHTAIBHBIX
ckBakuHax, ['TIIT mmroc I'PIT, T'PIT ¢ 2a30TOM, UICIOJIB30BAHUE
KONTIOOUHTA Tpy NpoBeaeHnH ['PIT, 601b11e06bEMHBIE
I'PIT, KT'PIT moc I'PIT u 1p);

* Kucnorabsle 06padoTKH (B T MaTpudHble BCKO);

e PaguasibHOE BCKPBITHE IIJIACTOB;

*  COBpEMEHHBIE METOABI F€O(PUINIECKOTO UCCIIEJOBAHUA
CKBAa’KHH, B T4. TOPU30OHTAIbHBIX; JOCTABKA
reo(pu3nIeCKUX NPUOOPOB C ITIOMOIMIBIO KOJITIOOMHIA 1
BHYTPUCKBAKUHHBIX TPAKTOPOB;

*  BHYTPHUCKBaXMHHBIA MHCTPYMEHT JJIs1
BBICOKOTEXHOJIOTUYHBIX PA6OT;

¢ 3ape3ka 60KOBBIX CTBOJIOB;

¢ TUIPOMOHUTOPHOE 6YPEHHUE;

e HHCTpYMEHTAJIbHBIN CEPBUC (JIOBUJIbHBIC OIIEPALINH,
(Ppe3epOBAHUE, YCTAHOBKA OTCEKAIONIUX ITAKEPOB U JIP.);

* HoBble METOABI NOBBIMEHUA HE(PTEOTIAYH ITACTOB;

*  PEMOHTHO-MU3OJAIIMOHHBIE PAOOTHI

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

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

10 HOAOGP:. KPYIIIBIIT CTOI «BBICOKOTEXHOOIMYHBII
He@PTETA30BbIA CEPBUC B COBPEMEHHBIX YCJIOBUAX: TEXHOJIOTUH
U OO60PYJOBAHUE».

9-10 HOsOPs1. BhicTaBKa. ByLyT IpEACTaBICHBI TTPOAYKITUS
W/WJIN TEXHOJIOT MY KOMITAHUN-YYACTHHII,
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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.
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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>, «BantHePTH>, OO0 HHTErpa —
CepBucsp, «<EBC», «BBT-BocTOK, Eriell Group, <benopycHedThb»,
Takep Cepsuc», Westor Overseas Holding, «®pax/IsxeT-Boira»,
Ypan-Inzaviv-ITHI D, «Betepan», «PUJIMAII, I'pyrirma PUJI,
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

Konmarmmnoe nuyo: Examepuna Caxosu,
MeHeoxcep no opzaru3aun KorgeperyuL.

JKzeM 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
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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-aHIInHCKU

*Kommanus

"AZPEC JIEKTPOHHOH MOYTHI “Tenedpon

*dakc

TTouTOBBIN aipec

2. Iloskaay¥cra, orMersre (hopmat yuacTusi: KOH(hepeHIHs, BBICTABKA.

9-10.11.2017 - KOH®EPEHII A

PerucrpaliiOHHBIN B3HOC

s 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 KOH(PEPEHITUN — TOKJIATINUK
Anpec: Poccna, Mocksa, roctnHunuya «HosoTtenb»
(MpecHeHcKkas Hab., 2, CT. M. «[JeNoBOW LLEeHTPY,
«BblcTaBOYHasA»)

BpOHMPOBAHUE HOMEPOB: +7 495 705-94-86

3a04HBINA yYACTHUK KOH(pEPpEHITUU

Ne 3 (061) Centsi6pn/September 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 3 (061) CenrsiGps/September 2017




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 ONTUMHU3IKMPOBaHHOMD AM3aWHa C MECTHOMD cknana. Mel roToBeI NpeaocTaBHTE
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



[TEPCITEKTHUBDI

HA MKE TEXHOJOT A
AT THE PEAK OF TECHNOLOGY

Ha eonpocuo ocyprana Bpems
KOMIOOUH2a» Omeewaent
npeoceoamestb POCCUILCKO20
omoenerus ICoTA (ICoTA-Poccus),
K. M. 1., 271ABHbILL UHIICeHED
oenapmamerima 1no PeMOHNy
cxksancur ¢ THKT komnaruu
dIlmomobepnce» K.B. BYDOUH.

Hnmepeoro sanucaro 6 npoyecce
17-11 Mexwcoyrapoorotl Hayuro-
npaxmu4eckoll Korgepenyuu
Konmroburezosoie mexxonozuu, I 'Pl1,
BHYMPUCKBANCUMHHBLE PAOOIbL.

bypour Koncmanmun Banepwvesun poousca 30 oexadp:
1976 200a 8 /loneyrori 001acmil.

C omaunuem okoruul TromencrKuil Hegmez2asoenlil
YHUBEpcUmen: no CReUUAIbHOCIIU «Oyperiie HegpmAHbLX
U 2a308bLX CK6aXNCUH», cneyuanusayuss KPC. TPpyooeyro
oesamenvrocms Havan 8 1999 200y nomouHuxom
oypunvugura KPC 6 Cyp2ymckom ynpasieruu
noBbLUUCHUA HePMeOMOaHL NAACHIO8
u xanumaasHomy pemormy ckeagxcun (CYIIHIT u KPC,
OAO «Cypeymmnedgpemezds»).

B 2003 200y 3auumuni OUCCepmaniio Ha COUCKarue
cmeneni Karouoama mexHu4eckux HayK no meme
Paspabomiia i UCCe008aHUR MEXHOIO2ULL USOTLALUL
3AKOIOHHBLX NEPemoK08 8 20PUSOHMAILHBIX CKEANCUHAX
C npumeHeruem 2uOKUx mpyo».

C 2004 200a pabomaem 6 komnaruu ILnromodepoice»,
20e npouLest 1yms 0n 106020 UHICEHEPA 00 21LABHO20
urIceHepa 0enapmamerinag no PeMOHNY CK8ANCUH
cTHKT. C 2000 200a A62154emcsa NOCMOSHHBIM
Yuacmuurom Mexcoyrapoorsvix HayUHO-npaKmuueckux
Kongpeperuil <Konmrwoburzosoie mexronozuu, I Pl1,
BHYMPUCKBANCUHHBLE PAdOMbL. ABMOop boiee
30 cmameri no 0arHOLL memamiire.

«Bpems KOJITIOOHHTa>: KOHCTAHTHH
BanepseBud, Bbl Ha MIPOTAKEHHUH MHOT'HX
JET IPHHHUMAETE CAMOE AaKTHBHOE y4acTHe
B MeXAyHaApOSHOM HAYUYHO-IIPAKTHIECKOM
koH(pepeHuH <KOJITIOOHMHIOBBIE TEXHOJIOTHH,
I'PII, BHYTPHCKBAa KHHHBIE pa60TH>. He MOIIu ObI
Bb1 omHO¥I (Ppa30¥i onpeaeTuTh MUCCHIO 3TOTO
MEPOIIPUATHA?

Koncrantun Bypaun: KoHndepeHua
«KonTrobuHrossie TexHoaoruu, I'PT1,
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«CT Times» is answered
by the chairman of ICOTA-
Russia, the chief engineer
of the Schlumberger Coiled
Tubing Well Services
department Ph.D.

K. Burdin.

The interview was
recorded during the 17"
International Scientific
and Practical Coiled
Tubing, Hydraulic Fracturing and Well
Intervention Conference.

Konstantin Burdin was born on December 30,
1976 in Donetsk region. He bolds a degree with
distinction from Tyumen O&G University, on
specialty "Drilling O&G Wells and Well Workover".
In 1999 be started bis professional career as an
assistant workover driller in Surgut Department of
Oil Recovery Enhancement and Well Workover.

In 2003 be defended a dissertation for Doctor
of Engineering degree. The thesis was entitled
‘Development and Research of Bebind-the-Casing
Flows Isolation Technologies with CT application”.

He has been working for Schlumberger since
2004, where bis career progressed from the position
of a design engineer to coiled tubing geomarket
technical engineer. He is a constant participant of
the International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conferences from the year of 2000. Coniributor to
30+ technical papers on the subject.

Coiled Tubing Times: Konstantin, you’ve
been taking an active role in International
Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention
Conference for many years. Could you single
out the mission of this event with one phrase?

Konstantin Burdin: The conference "Coiled
Tubing, Hydraulic Fracturing and Well Intervention"
is a mirror of all the newest service trends in the oil
and gas industry, reflecting the global picture, not
only in Russia but also abroad.

CTIT: Could you describe these trends in
more detail for our readers?



BHYTPUCKBAKUHHBIE PA6OTHI> — 3E6PKAJIO Kqu)e peHuma « KonTioOmHrosble  K.B.: It's not a secret
BCEX HOBCUIINX CEPBUCHBIX TCHACHITUI B TeXHOJNOMM n, rP|‘|'
BHYTPUCKBaXXMHHblE PaboTbI» —
3epKaJsio BCeX HOBEMLLIMX
CEPBUCHDbIX TEH,D,eHLI,VIl;I B
HedTerasoBow MHAYCTPUM,
OIIHCATh 3TH TEHJIEHIINH /U HAMKUX  OTpaXkatollee rnoban bHYO
KapTUHY He TOJ1bKO B POCCVIM,
HO U 3a ee rnpegeiaMmu.

HEDTEra30BOMH HHAYCTPUU, OTPAXKAIOIIEE
ITIOGAJIBHYIO KAPTUHY HE TOJBKO B Poccuy,
HO M 32 €€ ITPE/ICIAMU.

BK: He Mor1u OBI BBI IIOJIPOOHEE
qyuTaTeaen?

K.B.: Hu 714 KOro HE CEKPET, YTO B
KPHU3HUCHBIE ITIEPUO/IbI CHUKEHNU A IIEHBI HA

PROSPECTS

that during the crisis
periods, when oil

price drops, operators

are trying to reduce

costs of production,

that encourages the
development of cost-
effective technologies,
technological
breakthroughs. There have

HedTh BCE CTAPAIOTCA CHU3UTD 3aTPATHI The conference "Coiled Tubing, been many examples in

Ha €IUHHUITY JOOBIBAEMOI IPOAYKIIUH,

U, KOHEYHO K€, 3TO CTUMYIHPYET

Pa3sBUTHE SKOHOMHUYECKU 3(PPHEKTUBHBIX
TEXHOJIOTUU, TEXHOJIOTUYECKUX IIPOPBIBOB.
TakHUX IPUMEPOB B UCTOPUU OBLIO

HEMAJIO, HAYMHASA C ITOABJIEHUS KOJIECA,
JIBUT'ATEJISI BHYTPEHHETO CTOPAHUA U

T.JI., B HAIIIE BDEMSI, B IIEPBYIO OYEPED

3TO pazBuTUe MHOrocraaurinoro I'PIT (MI'PIT) u,

KaK Haub6o0J1ee OBICTPOTO ¥ ONTUMATIBHOI'O METOA
MHTEHCU(MDHUKALTNH, BOCTPEOOBAHHOI'O OIIEPATOPAMH,
B TOM YHCJIE OJJHOTO U3 MOCIEAHUX BADUAHTOB

— MTI'PII 6€3 nobeMa KOATIOOMHI'A BO BPEMSI
nposeaeHud I'PI1. C TpubyHBI KOH(MEPEHITUHN ObLIN

O3BYYEHBI TPH CEPHE3HBIX JIOKIA/IA TIO TOM TEMATUKE.

CerofHs eCTb TOJIbKO HECKOJIBKO CEPBUCHBIX
KOMITIAHHH, OCYLIECTB/IAIOMIUX TAKKUE ONlePpaLvy Ha
TeppuToprnn Poccuu. Yenesmue CAenaTb OJHY WU
HECKOJIBKO YCIIEMHBIX PA6OT AOJIOKHUINA O CBOUX
pesynabraTax. Moe MHEHHE — JAHHOE HAIIPABJICHUE
OyZAET pa3BUBATLCA, U B 2017 rofy TAKMX IPUMEPOB
OyJeT ropasio OOJIbIIIE.

Crnepnyromiee HalpaBIeHNUE PA3BUTHUA — 3TO
COOCTBEHHO ynpasisiemble My Tl MI'PIT.
[TpaKTUYECKU BCE 3aKA3YMUKU XOTAT UMETD
BO3MOXXHOCTbD IIPOBEAEHNs ITOBTOPHOrO I'PIT, B TOM
YMCJIE HA TOPU3OHTAIBHBIX CKBAXKUHAX, UMETD
BO3MOKHOCTb OTKJIIOYEHH A IIOPTOB, B KOTOPBIX
BO3MOJKEH IIPOPBIB BOABI UJINU I'a3a. [ToaToMy
YIIPABJIAEMOCTD ITIOPTAMH HE TOJIBKO OCTAETCS, HO U
CTaHOBUTCS BCE 60s1e€ BOCTPEOOBAHHOM, ITIOCKOJIBKY
CTPYKTYPa 3aM1ACOB, KAK U3BECTHO, C KAXK/bIM I'OZIOM
He yny4nraeTcs. [Ipu 3ToM cymecTByeT (POH/L yKE
IOCTPOEHHBIX CKBAKMH, 60s1e€ 1500 CKBAKHH C
TOPU3OHTAJIbHBIMH OKOHYAHUAMU, B KOTOPBIX MI'PIT
TIPOBOAUJICA C U30JALMel craauii I'PIT mapamuy,

Y CET'OJIH BCET'O Y JBYX KOMITAHMM B Poccuu eCcThb
OIIBIT 1 TEXHOJIOTUU HpOB@,/ICHI/IH HOBTOprIX
MTI'PIT Ha JaHHBIX CKBAKMHAX C XUMUYECKUMU
OTKJIOHUTENAMHU. TAKXKE XOTEIOCh ObI OTMETUTD
TEXHOJIOTHH, KOTOprC HaXOJsATCA B CTagUU

OI1P, — MI'PT1 6yayT ABUI'ATHCS B HAIIPABJICHUH
HUCIIOJIb30BAHUS PACTBOPUMBIX KOMIIOHOBOK
U30JIALIMU MEXY cTaauaMu I'PIT. Vike npakTudecku
BCE IIEPELLIN HA PACTBOPUMBIE HIAPEI, CJICAYIOI NI
3TAN — cea Mubo AerpagupyeMble TpoobKu. Beaercs
MHTEHCHUBHAs pab0Ta IO ONTUMH3AITUHN 3aTPAT

Hydraulic Fracturing and Well
Intervention" is a mirror of all the ~ 2Ppearance of the wheel,
newest service trends in the oil
and gas industry, reflecting the
global picture, not only in Russia  of multi-stage hydraulic
but also abroad.

history starting from the

Internal combustion
engine, etc. Today, for well
services, this is cultivation

fracturing (MSF) as
the fastest and rational
method of intensification, including one of the latest
option — MSF with coiled tubing (CT) in the well
during hydraulic fracturing. That state was supported
by three valuable reports during conference. Today,
only few service companies have carried out such
operations in Russia, and reported their results. In
my opinion this direction will develop, and in 2017
there will be many more such examples.

The next direction of development is the
controllable MSF ports themselves. For operators
it’s important to have the possibility of wells re-
fracturing, including horizontal wells, to be able to
close ports, that has a breakthrough of water or gas.
Therefore, control of the ports not only remains,
but also becomes more and more in demand, as the
structure of reserves does not improve every year. At
the same time, there is a fund of already completed
wells, more than 1500 wells, with horizontal
laterals were ball-drop MSF was carried out, and
today only two companies have experience and
technologies for conducting re-fracturing at these
wells with chemical diverters in Russia. I would
also like to note the technologies that are in the
stage of pilot implementation — usage of degradable
MSF completion technologies. Almost all service
companies have already switched to degradable
balls, the next stage would be degradable seats, or
plugs. Intensive work is underway to optimize the
costs of the MSF and, in this connection, operators
are looking for MSF options without CT. While at the
same time CT is still remaining indispensable, for
interventions in long horizontal laterals for example
in case of screenout. Thus, I would single out as the
main development directions — controllable MSF
ports, re-fracturing, and MSF with CT in the well
while fracturing through CT-tubing annulus.

CTT: How much does the program of this
conference reflect exactly the cutting edge of
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Ha nposeseHue MI'PIT, 1 B 3TOI CBA3U BCe 6oiee
BOCTPEOOBAHBI CUCTEMBI 3aKaHYHUBaHUA MI'PIT 6e3

1 Obl BbIgENWN B KavyecTBe
OCHOBHbIX HarnpaB/ieHUN

the development of
the oilfield service?

KOJITIOOMHT A, TIPHU 3TOM KOJITIOOUHT OCTAHETCS K.B.: The
HE3aMEHUMBIM, TIOCKOJIBKY C MOMOIIBIO THOKOL pa3snTuA yripasisiemMble conference

TPY6bI OCYHIECTBIISAETCS IOCTYI B ropusoHTansabie  MOPThI, MOBTOPHbIE brought together
CKBAKMHBI B CJTy44€ TOTO Ke «CTomay, TAKuM I'PM, a Tak>xe MI'PIN 6e3 representatives of all

06pPa30M, 51 ObI BbIJICTNII B KAYECTBE OCHOBHBIX
HAMNPABJIECHUN PA3BUTH YIIPABISEMBIE TOPTHI,
nostopHblie I'PIL, a Takske MI'PIT 6€3 mojrbeMa
KOJITIOOMHTI'A HA TIOBEPXHOCTbD C 3AKAYKOU 11O
MEKKOJIOHHOMY IPOCTPAHCTBY.

BK: HacKOJIBKO IPOrpaMMa HEIHEITHEH
KoH(depeHIIHH OTPAKAeT HMEHHO IIepeTHUH
Kpa¥ pa3sButusa HedprecepBuca?

K.B.: Koudepennus cobpana npeCcTaBUTENEH
BCEX OCHOBHBIX UT'POKOB PBIHKA — KPYITHENIINX
34Ka34YMKOB, HE(OTECEPBUCHBIE TPEATIPHUATHSA,
IPOU3BOAUTEIIEN OOOPYAOBAHUS U IPEACTABUTEIEH
HAYKH, B TOM YHCJIE 3aPYOEKHBIX. 3/1€Ch ObLIN
NPEICTABIEHBI PA6OTHI, KOTOPBIE 3aKOHYEHDI
OYKBAJILHO BY€EPA, TO ECTD JOKIALUYUKH IPUEX AN CO
CKBa’KMHBI, TOBOPHJIN O TOM, UTO CETOAHS CAMOE-CAMOE,
O TOM, YTO HAXOJUTCA HA IIMKE TEXHOJIOIUI — 9TO OBLIO
B Poccuu BriepBeie€ IPUMEHEHO B 3TOM rogy. KoneuHo,
€cy 6bI HE KPU3HC, TO MBI ObI YBUJIEH €111 OObIIE
YYACTHUKOB C IPKMMH JJOKJIAJAMU. 5] 3HAIO, YTO MHOTHUE
XOTEJHN CIO/1a IPUEXATD, HO HE ITOJTyYUIOCH IIOMTACTD
0 (PUHAHCOBBIM JINOO OPTrAHU3ALVOHHBIM IIPUYUHAM.
M TeM HE MEHEE KOJIMYECTBO YIACTHUKOB BBIPOCIIO IO
CPAaBHEHUIO C IIPONLIBIM I'OZIOM, 4 3HAYUT, BLIOPAHHOE
HAIMPABJIEHHE PA3BUTHUA IIPABUIBHOE U UHTEPEC OYAET
TOJBKO PACTH.

BK: HeCKOJIBKO JIET HA3aJ4 B HHTEPBbIO
HALIEMYy >KypHaJIy Bel BEBICKa3a/ 1M MHEHHE, YTO
KOH@epeHIIHUA JOIKHA CTATH IUTOMIATKOM JIJIs
oo6meHna nHdhOopMAITHEH MeKY 3aKA3YUKAMHA U
IMOAPATIHKAMHU BHICOKOTEXHOJIOTHIHBIX PA0OT.
K ci10BY, TOI/1a HAGIIOJAIOCHh 3HAYHTEIIHBHOE
IPEBBINIECHUE YHUCIA HOAPATINUKOB 11O
CPaBHEHHUIO C YHUCJIOM 3aKA3YHKOB. Ha
HBIHEITHEH KOH(EepEeHIITNU 3AKA39IUKOB, KAK
MBI MOKE€M BHIE€Th, OU€Hb MHOT'0. Kaxk Bo1
OLICHHUBAETE TAKYIO TEHIECHITHIO?

K.B.: []a, 3TO AEUCTBUTENBHO TAK, IIOABUJICI UHTEPEC
Y 3A4K434YHKOB, KPYITHBIX HE(PTETI'A30BbIX OIIEPATOPOB,

K 3TOMY MEPOIPUATHIO. [IpryeM MHOT'UE U3 HUX
MOCENAIOT KOH(MPEPEHITUIO E3KETO/THO, HA IIPOTSIKEHNUH
TIOCJIETHUX 3—5 JIET U CAUTAIOT €€ 1IEJIEBBIM COOBITUEM.
Bcepoccurickas koHpepennusa SPE — Toxe 1esiesas,
HO TaM O4Y€Hb OOJIBIIIOE KOJIMYECTBO TEMATHK,

SIIPO KOTOPBIX COCTABJISIIOT BCE-TAKU PA3BEIKA U
no6b14a. A «<KonTio6uHroBbie TeXHOMoTuu, I'PIT,
BHYTPUCKBAKUHHBIE pA6OTHl» — UIMEHHO CEPBUCHAS
KOH(EPEHITHA. DTO 3HAKOBOE COOBITHE, KOTOPOE
IIPOIIYCKATh HEJIb351, U BCE IOKJIA/Ibl, KOTOPBIE MBI 34 3TU
JIBA JHsI IIPOCIIYyIIAJIN, OTPAXKAIOT CAMBIE ITIOCJIETHUE
JOCTHXKEHUS B JAHHOU IPO(PECCUOHATIBHOU OOJIACTH.
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nogbemMa KonTiobuHra Ha
NOBEPXHOCTb C 3aKa4yKomn
Mo MeXKOJIOHHOMY
NPOCTPAHCTBY.

major market players

— major customers,
oilfield services
companies, equipment
manufacturers and

| would single out as the main representatives of
development directions —
controllable MSF ports, re-
fracturing, and MSF with CT
in the well while fracturing
through CT-tubing annulus.

science, including
guests from other
countries. Here were
presented the works
that were finished just
yesterday, that means
that speakers came
just from the wellsite,
and shared with others what was used in Russia for
the first time this year and what is at the peak of
technology. Of course, if not crisis, we would see
even more participants with bright reports. I know
that many people wanted to come here, but could
not get for financial or organizational reasons.

And yet, the number of participants has increased
compared to last year, which means that the chosen
direction of development is correct and the interest
will only grow.

CTT: Several years ago, in an interview with
our magazine, you expressed the opinion that
the conference should become a platform for
information exchange between customers
and contractors of high-tech work. By the
way, that time there was a significant excess
of the number of well services companies in
comparison with the number of operators. At
this conference, we can see a lot of operators’
representatives. How do you assess this
trend?

K.B.: Yes, this positive trend could be seen,
interest appeared among customers, large oil and
gas operators, for this event. Moreover, many of
them attend the conference annually, during the
last 3 to 5 years and consider it as a target event.
Russian chapter of SPE Conference is also targeted,
but there is a very large number of topics, where
the core interest is still exploration and production.
While "Coiled Tubing, Hydraulic Fracturing and
Well Intervention" is the service conference. This
became a significant event that can not be missed,
and all the reports that we heard over these two
days reflect the latest achievements in this field of
interest.

CTT: What recommendations would you
give to the organizers of the next conference,



BK: Kakue pekomMeHIAIuu BeI ObI 1au
OPraHHU3ATOPAM CIEAYIOIICH KOH(pepeHIIHH,
YYUTHIBAs OIIBIT HBIHEIITHEH U IIPEJBIAY X ?

K.B.: ITpex/ie BCETO XOTENOCH Obl OIYyYUTb OOPATHYIO
CBA3b OT OOJBIIEN YACTH YYACTHUKOB HbIHEIITHEN
KOH(epeHIInU. B naeane — ot BcexX. XOTENOCh ObI
MHOJIYYUTb PEKOMEHIAIINHY, TIOXKEIAHUSA, BO3MOYKHO,
TEMBI JIJIS1 OyIYIITUX JOKJIAI0B, TPOOIEMATHUKY. CIUTAIO,
4TO AKTUBHOE Y4ACTHE B (POPMUPOBAHUU ITPOI'PAMMBI
Oynymeit KoH(pepeHITUH JO/IKHBI IPUHHUMATh HAIIIH
YBAKAEMBbIE 3AKA34YHKU, HE(PTEra30/J00bIBAIONINE
KOMIIAHUH, TOTOMY YTO UMEHHO OHHU SIBJISIIOTCS
KOHEYHBIMU OTPEOUTEIISIMHA YCIIYT U OT KOT'O, KAK
HE OT HUX, IOJIKHBI UCXO/IUTD 32Ja4U, BEKTOPHI,
HAMIPABJIAIONINE PA3BUTHE TEXHOJIOTHUH.
[TpeacToAIYIO KOH(PEPEHITUIO, CIUTAIO,
JIOTUYHO OYZIeT HA4aTh C BBICTYIJIECHU
PEACTABUTENCH HANOO0IEE 3HAYNMBIX
POCCHUHCKUX 3dKA3YMKOB — KPYITHEUIINUX
HE(PTETA30BbIX KOMITAHUIT «POCHEPTH?,
«Ta3npom» «[a3rpom HeTh», JTYKOW I,
«HoBaTek» — 4TOOBI 31KA3UHKH B
CBOUX IIPE3EHTAIUAX ONNUCAIN
OCHOBHYIO IPOOJIEMATHKY pa0OT HA
MECTOPOXK/ICHUSAX, TE€ TOUYKH, B KOTOPBIX

B Poccuwn.

bBonblee konnyecTso

HOBbIX TEXHOJIOTMI MO
CTUMYNALMU CKBaXKUH
Pl pa3pabaTbiBaeTCs
HernocpeacTBEHHO

A large number of new
well services technologies

PROSPECTS

taking into account the experience of the
current and previous ones?

K.B.: First of all, I would recommend to
receive feedback from most of the participants
of this conference. It would be good to receive
recommendations, wishes, topics for future reports,
issues, etc. I think that active role of conference
program preparation should take our customers,
oil and gas producing companies. Because they are
the final consumers of services and all the tasks,
vectors, directing the development of technologies
must come from them. I think it would be good
to hear from major Russian operators Rosneft,
Gazprom, Gazprom-Neft, LUKOIL, Novatek, what
are the main problems at their fields,
applications where coiled tubing,
fracturing and stimulation would
give them significant input. And
based on that service companies and
equipment manufacturers, would be
able to offer solutions to the tasks set
in the conference process to solve
the tasks.

CTT: For the third time in a

OHH BU/IAT IPUMEHUMOCTB, oTpeéaocTs  WaSs developed in Russia. row, Schlumberger was named

KONTIOO6UHT 4, IT'PIT ¥ CTUMYIALIAN CKBAYKHH.

A cepBUCHBIE KOMITAHUU U KOMITAHUH — IIPOU3BOAUTEHN
060pYIOBAHMSA, UCXO/IA U3 CBOMX BO3MOXHOCTEN, CMOIVIN
OBI IPEJJIOKUTD ITyTU PENIEHUA IIOCTABJIEHHBIX 3271449 B
MIPOLIECCE KOH(PEPEHIINHN.

BK: dIL1roMOepske» B TPETHIH pa3 MOAPAL HA3BAHA
«JIy4dnren MeKJyHapOLZHOHM KoMIIaHueH B Poccuu u
CHI» mo Bepcuu ICOTA-Poccusa. KakoBa moJIuTHKA
KOMITAHHH II0 IIPOABHKEHHUIO CBOHX TEXHOJIOTUH B
Poccun?

K.B.: Ia, crtacu60 32 3Ty Harpajay, KOMIIAHUS
JIImoMbepxe» ABIACTCS (PJIATMAHOM HA PIHKE HOBBIX
TEXHOJIOT'UI. 32 JOJTHUE TOAbI PA6OTEI HA CEPBUCHOM
PBIHKE Yy KOMITAHWUN BBIPAOOTAHBI CTAHAPTHI, MHOTUE
U3 KOTOPBIX CTAJIX OTPACJIEBBIMU. HH JIJ11 KOTO HE
cekper, uTo «1lmoMbeprke» — Ha CETOHA CaMas KPYITHAA
HePTECEPBUCHAS KOMITAHUA, IPEJCTABICHHAA B MUPE,

Y KOTOPOF KOJIOCCAJIbHBIN OO'bEM MHBECTULINH B
Pa3pabOTKy HOBBIX TEXHOJIOI'MH. Bosblee KOTM4eCcTBO
HOBBIX TEXHOJIOT'HUH IO CTUMYJIALIMU CKBAKUH ['PIT
pa3pabaThIBAETCA HENOCPEACTBEHHO B Poccrm Ha
TEPPUTOPUHN HALIETO HAYYHOI'O LIEHTPA PA3PAOOTOK,
HaXOAAIIEroca B HOBOCHOUPCKE, K IPUMEPY, BCEM YKE
usBecTHas TexHosorus I'PIT ¢ kananamu HIWAY. Bece
HOBEHIIME TEXHOJIOI'MM MBI, KAK POCCUMCKHUI I'€OMAPKET,
CTAPAEMCA BHEJIPATD, 4IAIITUPOBAB JIJII POCCUICKOTO
HePTECEPBUCHOTO PHIHKA.

BK: BoI ABIsI€TECH TEXHHYECKHM PYKOBOAHUTEIEM
KOJITIOOMHI'OBO¥ CTYy>KOBI B JIlL1IoOMGep:xe»
B Poccun 1 CHI. KoOMnIaHH A TPpaJHITHOHHO
IPHHHUMAET CAMOE AKTHBHOE y4acTHE B }

the "Best International Company
in Russia and the CIS" by the version of ICOTA-
Russia. What is the company's vision of its
technologies promotion in Russia?

K.B.: Yes, and first of all, I would like to thank
"ICOTA-Russia" for this award. Schlumberger is the
flagship in the market of new technologies. And
for many years in the service market the company
has developed standards, many of which have
become industry standards. It's not a secret that
Schlumberger is the largest oilfield service company
in the world today, which has a huge amount of
investment in R&D. And I pleased to note that a
large number of new well services technologies
was developed in Russia, at scientific development
center located in Novosibirsk. Technology of
hydraulic fracturing with HiWAY channels is an
excellent example of it. Anyway, all the newest
technologies introduced in Russia are always
adapted to the Russian oilfield services market.

CTT: You are the technical head of the coiled
tubing service at Schlumberger in Russia
and the CIS. The company traditionally takes
the most active part in the "Coiled Tubing,
Hydraulic Fracturing and Well Intervention
Conference". The reports voiced by company
specialists are of great interest. At the current
conference, five reports were presented, two
of which were presented by you "Case history
of injectivity profile determining in MSF
well with the use of distributed temperature
profile" and "Perforation on coiled tubing
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koH(epeHITH <KOJITIOOMHTOBBIC TEXHOJIOTHH,
I'PII, BHYyTPHUCKBA KHHHBIC PA0OTH>. [IOK/IAIBI,
O3BYYHBAa€MBbI€ €€ CIICIITHATHCTAMH, BBI3BIBAIOT
OrpOMHBI¥ HHTEepec. Ha HprHenrHer KoH(pbepeHITnu
OBLIO IIPEJICTABJICHO ILITH JOKIAJT0B, IBA U3
KOTOPHBIX — «OIBIT paboT

IO OIIPEAEICHHIO PO IPHUEMHUCTOCTH B
ckBaskuHe ¢ MI'PII mo npo¢duIro pacnpeae e HHOMH
TeMmIeparypsr> u dlepdopamusa Ha THKT ¢ kaGenem
IIPOTAKEHHBIX HHTEPBAJIOB B CJIOKHBIX ITACTOBBIX
YCIOBHAX> — O3BYYHJIH INIHO BbI. ITo Kakomy
IPUHIUITY BBI BEIOPAITH HMEHHO 3TH T€MBI?

K.B.: COBEpIIEHHO NPABHUJIBHO BBl HOAMETHIIH, YTO,
TIOCKOJIBKY MOSI TIO3UITUA ITPEATIONATAET BOBJIEYEHHOCTD
BO BCE MPOEKTBI, KOTOPBIE «JILITIOMOEPKE» OCYIIECTBIIAET
no T'HKT, B npuHIIMIIE 1 MOT ObI O3BYYUTH JIIOOOH
M3 IIPEACTABIEHHBIX JOKIA0B. HO MBI cTapaemcs,
4TOOBI JOKJIA/IbI IIPE3EHTOBAIN UMEHHO TE€ UHKEHEPDI
U CIIELTUATINCTBI, KOTOPBIE HEITOCPEICTBEHHO
OCYIIECTBJIAIN IPOEKTHI, HAIIPUMED, C TJOKIAIOM
«Onrrummsanms npounecca MI'PIT: rexnonorus
«Premium Port» — cucrema 3akaHdyuBaHu 1J1s1 MI'PIT
CO CABUKHBIMH/34KPBIBAEMBIMH MY(PTAMU» BBICTYIINII
Anaronurt KWanruH. 91u paboThl 6bLIM KOHKPETHO
OCYIIECTBJIEHBI ITAHHBIM UHXXEHEPOM, U IOTOMY ObLIIO
OBl HEMIPABUJIBHO, €CJIN Obl O HUX JOKJIAbIBAJI KTO-TO
Jpyrori. K coxxanenuio, He BCe CMOITIN HAUTU BPEMA U
BBIPBATBHCS HA IAHHYIO KOH(PEPEHIUIO. ECTh IPOEKTHI,
KOTOPBIE AATIUCh HAM C OIIPEJICIEHHBIMU CII0KHOCTSIMU
U IIOTPEOOBATIN HAMHOI'O OOJIBIINX YCHUIJINH 1J151
peannsanmnu. Kak, HanpyuMep, KACITUHUCKWI TPOEKT, TE
MBI JieJ1I1 IepOpaLIo IPOTKEHHBIX HHTEPBAIOB
Ha FHKT B ckBaxxuHax ¢ ABIT 1 cepoBOAOPOAOM. Y
H4C JOCTATOYHO MHOI'O HOBBIX IIPOEKTOB, O KOTOPBIX
MO’KHO PaCCKa3aTh, HO 51 CYUTAIO, UTO ITSATh JOKJIA/I0B
oT KoMITaHUU L1IIIOMGEPKE» — ITO YKE JOCTATOUYHO
MHOT'O. MBI OCBETUJIN OCHOBHBIE HAIIPABJICHU S, KOTOPBIE
paszsusaem 110 'HKT, rmaBHBIE IPOEKTHL, KOTOPBIE
peanusyem Ha TeppuTopun Poccun u crpan Kacrmitickoro
PErvoHA.

BK: OmHHUM M3 OPraHU32TOPOB KOH(PEPEHITHH
asasaeTcsa poccurickoe oraenenue ICOTA (ICoTA-
Poccus). CliocoOCTBYET JIH 3TO MEPOIIPUITHE
passutuio ICoTA-Poccusna?

K.B.: be3ycoBHO f1a. Ka4eCTBEHHBIM I1AI'OM CTaJIO TO,
4TO B IIPOLIECCE KOH(MEPEHIINU BCE XKEAIOIMNE UMETA
BO3MOKHOCTB BCTYIIUTB B POCCUHCKOE oTaeneHue ICOTA
(ICOTA-Poccust). DTOi BO3MOKHOCTBIO BOCIIO/Ib30BAIACh
SHAYUTC/IbHAA 9aCTh YHACTHHUKOB. Hy)KHO TIPOAOJ/IKUTD
JAHHYIO IIPAKTUKY U CACIATD TPAAUITUOHHBIM ITPUCM
HOBBIX YWIEHOB B OPraHU3AIUIO B [IPOLIECCE KOH(PEPEHITUN
«KonTio6buHroBsble TEXHONOTUY, I'PIT, BHY TPHCKBAKMHHBIE
PaboThD.

BK: Bbl BHOBb U30paHBI IIPEce aTeIeM
poccurickoro oraeaeHus ICOTA (ICOTA-Poccus).
Kaxkwe maryu Ha 3ToM nonpuuie Bel cooupaerecs
IPESIIPUHATH B O KafIee BpeMsi?
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with a cable of extended intervals in
complex reservoir conditions". By what
principle did you choose these topics?

K.B.: Yes, as you could notice, my position
assumes involvement in all projects that
Schlumberger is carrying out on CT, and I could
voice any of the reports presented. But we believe
that projects should be presented by those who
was responsible for them. For example, report
"Multistage fracturing process optimization:
Technology «Premium Port + Jackal» - MSF system
with shifted closable sliding sleeves / ports" was
presented by Anatoly Kichigin, project engineer
who just came from that well. Unfortunately,
not everyone could find the time and join this
conference. Today we
are carrying a lot of
interesting projects
and there were some,
we faced certain
challenges and
those required much
greater efforts for
implementation. For
example, the Caspian
project, where we
did perforation of
long intervals on
coiled tubing in wells
with abnormal high
pressures and H2S.
We have quite a lot of
new projects that we
can talk about, but I
believe that five reports from the Schlumberger
are already quite a lot. We have covered the
main areas that we are developing, and the main
projects that we are implementing in the territory
of Russia and the countries of the Caspian region.

KayecTBeHHbIM LWIarom
CTano To, YTOo B npoLecce
KOH(pepeHLmH Bce
Xenatowme umenm
BO3MOXHOCTb BCTYMUTb
B POCCUICKOE OTAeNeHme
|CoTA (ICoTA-Poccus).

It was a next step of

its development when
everyone during the
conference had an
opportunity to join the
Russian branch of ICoTA
(ICoTA-Russia).

CTT: One of the organizers of the
conference is the Russian branch of ICOTA
(ICOoTA-Russia). Does this event contribute
to the development of ICOTA-Russia?

K.B.: Of course, yes. It was a next step of
its development when everyone during the
conference had an opportunity to join the
Russian branch of ICOTA (ICoTA-Russia). And this
opportunity was used by a significant number
of participants. It is necessary to continue this
practice and make it traditional to welcome
new members to the organization during the
"Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference".

CTT: You are just elected chairman of the
Russian branch of ICOTA (ICOoTA-Russia).
What steps are you going to take in the near
future?



K.B.: I1anupy1o npoJoJKaATh IIOJTUTUKY
nonynsapuzannn ICOTA B Poccumn. Y HaC IOSBUIOCH
OOJIBITIOE KOJIMUECTBO HOBBIX WICHOB. Ternnepb HaM
HAJI0 3AKPEIUTD YCIIEX, [IOKA34B, B YEM OCHOBHOE
OPEUMYIIECTBO WIEHCTBA B ICOTA. A 3TO, MPEXIE BCETO,
JIOCTYTI K 643€ JAHHBIX — K UH(POPMALTUU KOH(DEPEHITUT
TEKYIIUX U NPOILIEAMNNUX. BO3MOXHO, 34€Ch TOPU3OHTOM
JUISL pAa3BUTHS CTAHET ob1ieHue ¢ SPE, nposeieHne
COBMECTHBIX MEPOIPHUSATUH, JOCTYII K CTATHSIM C IpUdpoM
SPE. Eciiu cienats 1o npumepy CeBepHOI AMEPUKU
noctyn wieHaM ICOTA k cratesim SPE, TO 3TO CTaHET
CYIIIECTBEHHBIM JIOIIOJTHEHUEM K TOH 643€ JJAHHBIX,
KOTOPAsI UMEETCA y )KypHaIa «BpeMst KONITIOOUHT 4.
Bpemsa I'PIT».

BK: Hamu »KypHaJI AB/IAETCA I€HEPAJTbHBIM
uH@opMaAITHOHHBIM napTHepoM ICOTA-Poccus.
KaKy¥0o KOHKPETH3AIHIO POJIM KYPHAJIA B
IIPOABHKEHHUH HIEH OPraHU3AIHH BbI OBI XO0TETH
BHICTH?

K.B.: fI 1ymaro, TO, YTO JEIAET KYPHAJL, YKE JOCTATOYHO
HA TEKYIIUIT MOMEHT. BO3MOXHO, CTOMIIO GBI B 6OJIBIIEN
Mepe 33/ICHCTBOBATD CAUT WWW.Cttimes.org,
OpPraHu30BaThb GopyM A1 4wieHOB ICOTA-Poccus.

C maposeM, JIOTMHOM — YTOOBI MOKHO OBLIIO
KOHTPOJIMPOBATh KA4ECTBO COOOIEHUN. OHIANH-
ob1eHue 6yJ1eT IPUHOCUTD CBOU MOJIOKUTEIBHBIE IITIO/BL.

BK: A Tak ke CTOUT pa3BuBaTh CrpaHuuku ICoTA-
Poccusa B COTHATIBHBIX CETAX.

K.B.: []a, KOHEYHO, BCE COBPEMEHHBIE MHCTPYMEHTDI
JOHECEHU NTH(POPMALTUH, KOTOPBIE MOXKHO PEATTU30BATD,
HY’>KHO aKTUBHEE UCIIOIb30BATh, TAKHE CETH, KaK Twitter,
Instagram, LinkedIn u gp.

BK: YT0, 10 BanrteMy MHEHHIO, HYKHO CJ€eJIaTh JJIA
TOrO, 4T00BI ICOTA-POCCH A CTA/IAa H3BECTHOM
H AaBTOPHUTETHOM OPraHU3AI[HEH?

K.B.: 31ech n306peTaTh HUYEro HE HAJ10. ECTh
CTAH/IAPTHBIE, BBIPAOOTAHHBIE BDEMEHEM AJITOPHUTMBIL,
KOIJIa UAYT OT 6OJBIIETO K MEHBIIEMY. /17151 HA4aJ1a HY>KHO
Ha6paTh JOCTATOYHOE KOJIUYECTBO YWIEHOB, OOECIICYUTh
MACCOBOCTb. 3aTEM IIEPEXOANUTD OT KOJTNYECTBA K
Ka4€CTBY — IIPOABUI'ATH AKCIIEPTHOE COOOIIECTBO YICHOB
ICoTA-Poccus, nesiatb UHTEPBbIO, OOCCIICYUTD YJICHOB
COOOIIECTBA KAYECTBEHHOM HOBOCTHOM MH(POPMALIHEH.
ITpoBOAUTH HOIBIIEE KOJIUYECTBO MEPOIPUSITHH, TIOMHUMO
KOH(EPEHIIMHU, TPDEHHUHI'Y, CEMHUHAPBI, BbIC3/IHBIC JICKIINH
u T.4. Korjpa y Hac 6yeT cpopMUPOBAHHOE, IPU3HAHHOE
9KCIIEPTHOE COOOIIECTBO U JIIOAH, KOTOPBIE CBOUM
ABTOPUTETOM YKPEIIAT OPIAHU3ALIUIO, TO U €€ IIPECTHIXK,
HECOMHEHHO, TOBBICUTCS. KOHEUHO, Ha/l BCEM 3TUM
HY>KHO pabOTaTh, U 51 BUXKY 3/1€Ch CBOIO MUCCUIO
KaK [IpeceaTesiss POCCUHCKOro otaeicHus ICOTA
(ICOTA-Poccus) Toxe.

Bena 6eceny Il'axnaa Bynbika, <BpeMs KOTTIOOHHIA>

K.B.: I am planning to continue the policy
of popularization of ICOTA in Russia. We have
a large number of new members. Now we need
to consolidate the success, showing what is the
main advantage of membership in the ICOTA.
And this, first of all, access to the database - to
the information of current and past conferences.
Perhaps here the horizon for development will
be communication with SPE, joint events, access
to articles with the signature stamp SPE. If we
will open an access to ICOTA members for SPE
articles following the example of North America,
this will be a significant addition to the «CT
Times» database.

PROSPECTS

CTT: Our magazine is the general
information partner of ICOTA-Russia.
What concretization of the role of the
journal in promoting the ideas of the
organization would you like to see?

K.B.: I think that «CT Times» already is doing
a lot for the moment. Perhaps, it would be
worthwhile to use the website www.cttimes.org
to a greater extent, to organize a forum for
ICoTA-Russia members. With a password, login
— soyou can control the quality of messages.
Online communication will definitely bring
positive results.

CTT: And also it is worth developing the
pages of ICoTA-Russia in social networks.

K.B.: Yes, of course, all modern tools for
delivering information that can be implemented
need to be used more actively, such networks as
Twitter, Instagram, LinkedIn, etc.

CTT: What do you think should be done
to make ICOTA-Russia a well-known and
authoritative organization?

K.B.: There is nothing to invent here. There
are standard, time-worked algorithms when they
go from bigger to smaller. To begin with, you
need to get enough members, to ensure mass.
Then go from quantity to quality - promote the
expert community of ICOTA-Russia members, do
interviews, provide community members with
quality news information. Conduct more events
in addition to the conferences, such as trainings,
seminars, visiting lectures, etc. When we have a
well-formed, recognized expert community, and
people who will strengthen their organization
with authority, their prestige will undoubtedly
increase. Of course, we need to work on all this,
and I see my mission here as the chairman of the
Russian branch of ICOTA (ICOTA-Russia).

Interviewer - Halina Bulyka, Coiled Tubing Times
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Cexuyun ICOTA-Poccust 6 mexHuueckoil

npozpamme MIOGE-2017

Section of ICOIA-Russia
in the Frame of MIOGE 2017

B MBI, «<KpOKyC DKCII0» IO ArUJJOU POCCUUCKOT'O
OTAEJICHUS ACCOITUAITNU CIIEITUATUCTOB 11O
KOJTIOOWMHTOBBIM TEXHOJIOTUSM U BHYTPUCKBAXKUHHBIM
pa6oram (ICOTA-Poccust) B paMKaX TEXHUUECKOM
porpaMmel 14-11 Mex1yHapOJHOU BbICTABKU
«HED®TDb U TA3»/MIOGE-2017 29 utons 2017 roaa 6p11a
OPraHMU30BAHA CEKIIMA «[€XHOIOTNH 1 OO0PYIOBAHUE IS
BBICOKOTEXHOJIOTMYHOTI'O HEPTETA30BOI'O CEPBUCA».,

NHOOPMAITMOHHYIO NOJJIEPKKY MEPOIIPUSITUS
OCYIIECTBIISNIA PEAAKIINS HAYYHO-TIPAKTUYECKOT'O
JKypHana «Bpems KonTioouHra. Bpems I'PIT».

B kauecTBE MOZIEPATOPA CEKITUH BBICTYIINII
npeacenarenb poccuckoro oraeneHus ICoTA (ICoTA-
Poccus) Koncrantun bypays.

[IporpaMma CEKIUHU BKJIIOUAJIA TTOPSAIKA JIBYX ICCITKOB
JIOKJIAJTOB, IOCBSICHHBIX 345IBJIECHHON TEMATHKE.
OCHOBHO¥ aKIICHT OBLJI CIC/IAH HA CAMBIE IPOI'PECCUBHBIC
¥ MHOTOOOEMIAIONINE TEXHOJIOT .

C IOKJIAJIOM «AKTYaJIbHBIE TEXHOJIOTUU IIPUMEHEHU A
TUOKO TPYOBI IPH OCBOEHUHU U UCCJIEOBAHUN CKBAKUH»
BeIcTynIuJ Cepreii Kioukos, 3aseayiomuii otaeaom PUT
benHUITHHedTh PVII «J10 «BenopycunedTh». B ieHTpE
CoOb6IIEHNs ObLIA ITPeCTaBIeHa TeXHONMOrnss CKUO®,
OCHOBAHHAs HA CO3/IaHUU B UHTEPBAJIE NPOLYKTUBHOI'O
KOJUJIEKTOPA CUCTEMBI PAa3BETBJICHHBIX JIPEHAKHBIX
KaHAJIOB IIPOTAKEHHOCTBIO 1O 100 M HA PA3HBIX YPOBHAX
B 3a/IaHHBIX HATIPABJICHUAX (710 6—8 KaHAJIOB Ha OJHOM
YPOBHE, B 3aBUCHUMOCTH OT IMAMETPA OOCATHON KOJIOHHDI)
JUISL YBEJIMUEHU S OXBATA U IUIOMAU (PUIBTPALTUIH
MIACTOBBIX (DIIOUJIOB K CTBOJIY CKBAXKUHBI.

JOKIaT9UK NOJAPOOHO OCTAHOBHIICS TAKKE HA
TEXHOJIOT'UU OTPAHUYECHUS BOJJOTIPUTOKA B OOKOBBIX
CTBOJIAX MHOT'O3260MHO CKBAKWHBI, TIO3BOJISIONIEH
HA4/IE’KHO U30JIMPOBATh OOPAOATHIBAEMBIT OOKOBOH
CTBOJI 32 OZJHY CITYCKO-TIOJTbEMHYIO OIEPAITUIO
KosIoHHBI HKT, Ha ”THHOBAIITMOHHOM MEXAHU3ME
OPHEHTALIUH THOKOH TPYObI, HA TEXHOJIOTUHU 3AIIPABKU
TUOKOU TPYOBI FeO(PHU3UUECKHUM KAOEJIEM C ITIOMOIIBIO
Ka6€JIbHOI'O UHIKEKTOPA, HA MOAYJIBHOM KOHCTPYKIIUH
perucTpupylomen kabeabHou ronosku (PIT). Ocoboe
BHUMAHHE OBLJIO YIEIEHO ONBITY KOJITIOOMHI'OBOTI'O
OypeHUs, ITIOJIyYEHHOMY KOMITAaHUETH «BenopycHe(PTh»

C IIOMOIIIBIO CUCTEMBI HAITPABJIEHHOI'O Oy PEHUS
CHB89-76M, paspatorartoi C3A0 «<HOBHUHKa».

CTaHOBSIYIOCS BCE 60I€€ AKTYAJIbHOU TEMY
KOJITIOOMHI'OBOT'O 6y pEHUS IIPOJOJIKUI B CBOEM JJOKJIAJIE
«HampaBjleHHOE KOJNTIOOUHI'OBOE OypPEHUE» BEYITUI
UHKEeHEP-KOHCTPYKTOP C3AO «HoBunka» Cepreit
Tepemko. ey NOAPOOGHO U3IOKEHBI LIE/IH, 33/1a9U U
PE3YABTATHI COBMECTHOI'O IIPOEKTA, OCYIIECTBICHHOI'O
PVII J10 «benopycHed1h», C3AO «HoBMHKA» 1 C3AO
«DVIMAII», aH COCTAB KOMILJIEKCA JIJIsI KOJITIOOMHI'OBOI'O
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On June 29, 2017 International Exhibition
Centre “Crocus Expo” hosted the 14" International
Exhibition “Oil and Gas”/MIOGE 2017. In the
frame of this exhibition and under the aegis of the
Russian Chapter of the Intervention and Coiled
Tubing Association (ICOTA-Russia) a section named
“Technologies and equipment for high-tech oilfield
service” was organized.

Information support of this event was provided
by the editorial board of the scientific and practical
Coiled Tubing Times Journal.

Konstantin Burdin, Chair of the ICOTA’s Russian
Chapter (ICoTA-Russia), took on the role of section
moderator.

Section’s program included around twenty
(20) reports devoted to the declared topic. The
main focus was made on the most advanced and
promising technologies.

Sergey Klochkov, Head of Department at
BelNIPINeft, Belorusneft, presented a report “Present
day technologies for coiled tubing application
during well survey and completion”. The main
emphasis was made on SKIF® technology which is
based on creation of multiple drain channels in the
production formation interval. Drain channels have
alength of up to 100 m (328 ft) and are located on
different depths (up to 6—8 channels on a certain
depth, depending on the casing OD). The technology
allows to increase formation exposure and filtration
area of formation fluids.

The reporter also in details described the
technology of water control in the sidetracks of
multilateral wells. It enables reliable isolation
of a sidetrack under treatment in one trip. The
technology is based on utilization of innovative
device for coiled tubing orientation, unique
approach of wireline injection into coiled tubing
using a special injector, as well as modular design
and logging cable head. A special attention was paid
to coiled tubing drilling experience acquired by
Belorusneft company during utilization of SNB89-
76M directional drilling system designed and
developed by Novinka CJSC.

The subject of coiled tubing drilling that is getting
more and more popular was also touched by Sergey
Tereshko, Lead Design Engineer at Novinka CJSC,
in his report “Directional coiled tubing drilling”.

He described goals and results of the joint project
between Belorusneft, Novinka CJSC and FIDMASH,
provided detailed information about the coiled
tubing drilling complex and specifications for all
types of used equipment.




SUPPORTED BY

OYPEHUS U TEXHUYECKUE XAPAKTEPUCTUKHU BCEX BUJIOB
MPUMEHSBIIETOCS OOOPYLOBAHUSL

OIBITOM 3KEKTOPHOU OYHUCTKU CKBAXKUH ITOJE/INIICS
IJIABHBIN KOHCTPYKTOP — MIEPBBII 3aMECTUTEb JUPEKTOPA
C3AO «HosuHKa» Cepren ATpyHkesud. Cucrema
KEKTOPHOM OUUCTKU IIPEIHA3HAYEHA JJI5 BBIIIOJIHCHUSL
Oneparni NPOMBIBKY B TOPU30OHTAIBHBIX CKBAXKUHAX
Y CKBAXKUHAX C AHOMAJIbBHO HU3KUMH IVIACTOBBIMU
JIABJIEHUAMU U BEICOKHUM MOIVIOIEHUEM KHUJIKOCTH.
JIaHHBII CTIOCO6 IPOMBIBKH MOJIYYUJI PACIPOCTPAHEHUE
B TEX CJIY44ASIX, KOI/IA IPOBEICHUE IPOMBIBKH C OOBIYHOM
LUPKY/IAIIMEN HELIEIECOOOPA3HO UJIM HEBO3MOXKHO.
MeTozn OCHOBAH Ha 3(PPEKTE KEKTUPOBAHUS,
CO3/1aBAEMOT'O IOTOKOM, UMEIOIIUM OOJBITYIO CKOPOCTh
TEUYEHU (CTPYUHBIN HACOC). BHYTPHUCKBAXKMHHAA
KOMIIOHOBKA UMEET I'NAPOMOHUTOPHBIE COIIA JJIs
Pa3MBbIBAd OTIIOKEHUH U CO3/IaHHUS B3BECU TBEPAOU (PA3bI
JUIA IOCJIEAYIOLIETO €I'0 IIOACOCA B 33KEKTOPE.

Ienpo nogennIach ONbITOM KOMIaHus «ILmroM6epxe».

KoHcranTuH bypaun, K. T. H., TEXHUYECKUU JUPEKTOP
MO BHYTPUCKBA>KUHHBIM OIIEPALTAAM KOMITAHUU,
O3BY4YMJI HECKOJBKO TeM. B noknane «HoBble TEXHOIOTNHU
TexHosoruu MI'PIT: cucrema 3akaHduBaHusA 1 MI'PIT
CO CABUXKHBIMHU 3aKPBIBAEMBIMH MY(PTaMH «Premium
Port + Jackal» 6p11a ;aHa NOAPOOHAS XAPAKTEPUCTUKA
obopyaoBanud s «Premium Port + Jackal»,
OXAPAKTEPU3OBAHBI IIPEUMYIIECTBA JAHHOU TEXHOIOI N
B CPaBHEHMHU CO CTaHAAPTHBIM MIPIT ¢ mapamu, 06001eH
OIBIT IpUMeHeHU «Premium Port + Jackal» B Mupe 1 B
Poccuiickon @epepanmm.

Bo Bropom csoem fnoknaze «CTuMynsanus
MHOT'03200HMHBIX CKBKHH € 'HKT, ONBIT IPUMEHEHU S
B KapOOHATHBIX KOJUIEKTOpax» KOHCTAaHTHH BypanH
NOAPOOHO PACCKA3AJI O CUCTEME BELIODOPOYHOI'O 34X0/IA B
MHOTI'OCTBOJIBHOY CKBaKMHE «Discovery MLT», npuHIIUIIAX
€€ paboThl, 00IACTU IPUMEHEHMS U [IPEUMYILECTBAX
UCIIOJIb30BAHUA, 4 TAKJKE O KUCJIOTHBIX CUCTEMAX,
paspadoraHHbIX «IlmoMmbepsxe», u 0 SPARK-ttardopme. }
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Sergey Atrushkevich, Design Manager and First
Deputy Director at Novinka CJSC, shared the
experience of ejector well cleanout. The system of
ejector well cleanout is designed for performing
cleanouts in horizontal wells and wells with
abnormally low formation pressure and high loss
of circulation. Such cleanout technique is often
used in cases when execution of conventional
cleanout operation with normal circulation is either
impractical or impossible. The technique is based
on ejection effect created by the flow that has high
velocity (ejector jet pipe). Downhole unit has jet
nozzles for sediments washout and creation of
suspended solid phase for subsequent suction
of it into ejector.

Schlumberger generously shared its experience
as well.

Konstantin Burdin, Ph.D., RCA WI Domain
Champion for Intervention & Diagnostic / Matrix
Stimulation presented several reports. In report “New
multi-stage fracturing technologies. Premium Port
+ Jackal multi-stage fracturing completion system
with sliding closable sleeves” he provided detailed
specifications of Premium Port + Jackal equipment,
shared information about the benefits of it in
comparison to conventional multi-stage fracturing
systems (that use ball drops), and generalized
application experience of Premium Port+Jackal
globally and in the Russian Federation particularly.

In his second report “Coiled tubing stimulation
of multilateral wells. Case records in carbonate
reservoirs” Konstantin Burdin in details told about
Discovery MLT system for selective entering into
multilateral wells. He also provided information
about its operational concepts, application area and
benefits, as well as about acid systems developed by
Schlumberger and SPARK-platform.

Third report of Konstantin Burdin named “New }
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«HOBBIE TEXHOJIIOTUH U3OIALIMOHHBIX paboT Ha 'HKT ¢
IPUMEHEHHUEM PACHIUPSAEMBIX 3AILIATOK», TPETUU TOKJIA]]
K. BypauHa, 6611 C(pOKYCHPOBAH HA HOBOU TEXHOJIOTUH:
YCTAHOBKE 3aIIATKU MHOT'OPA30BBbIM PA3/1yBAEMBIM
MaKEPOM. BBLIN 1TaHBI IPUMEPBI YCIIEMTHOI'O IPHUMEHEHU A
JIAHHOM TEXHOJIOTHUH JJ151 NEPEKPBITUSA TEP(HOPUPOBAHHON
30HBI U JI/I1 TEPMETU3ALIUU YYACTKOB CJIOKHOHN CKBAXKUHBL

IIpeacTaBUTENb TAKKE KoMITaHUU «[1lmombepske» Cepreit
BepemaruH pacckasasu O TEXHOJIOIUMH UHTEHCU(PUKATTUU
KapOOHATHBIX KOJIEKTOPOB «OpenPath CepBuc».

«CHOCOOBI BCKPBITHS KOJIOHHBI IPH MHOTOCTAAUITHOM
I'PIT B CKBA>KMHAX C 3aLIEMEHTUPOBAHHBIMU
XBOCTOBUKAMU» — TAKOH JJOKJIAJ] O3By4YUJI 3AMECTUTEIIb
nupexropa OO0 «TarpaC-PemCepBHUC» — HAYATIBHUK
npeanpuaTus «<AKTIOOMHCKPemCepBuc» — Pybun
AxMeTmHH. JOKIa YUK NOIPOOHO OCTAHOBUIICS HA
ocobeHHOoCTAX nporiecca MI'PIT+ I'TITT B CKBaXKUHAX C
3a[EMEHTUPOBAHHBIMH XBOCTOBUKAMH, HA OOOPYIOBAHHH,
IIPUMEHAEMOM JJIg IPOBeaeHus TexHooruu I'TIIT + I'PIT
c ucnnonbzopanueM 'HKT. Bblto pacckazano o MI'PII ¢
KYMY/IATUBHOM U T'UAPOMEXAHNYECKOU IIPOKAIBIBAIOIIEN
nep@opanued B CKBAXXUHAX C 3a1IEMEHTUPOBAHHBIMUA
XBOCTOBUKAMH, JAHO CPABHEHHUE ITPOKAJIBIBAIOIIEH
nep@opainu C IPpyruMyu METOAMHU Hepopauu.

C poxknanom Ipnmenenue texnonoruu I'PI1 B
Pa3IUYHBIX T€OJIOTO-TEXHUYECKHUX YCIIOBUAX»> BBICTYITHII
3aMECTHUTE]Ib JUPEKTOPA — NIaBHbIK reosior OO0
«JlennnoropckPemCepsuc» Anexkcanap 30ToB. Kommanus
«JlennnoropckPeMCepBrC» CIIAaBUTCA YCIIENTHBIM
nposegenreM I'PIT B CaMbIX CJIOKHBIX YCIOBUAX,
ONHCAHUIO BAPUAHTOB KOTOPBIX, 4 TAKKE IPOTIPECCUBHBIX
TEXHUYECKUX U TEXHOJIOTUUECKUX PEMIEHUT],
MPUMEHEHHBIX CIIEITUATIMCTAMHU, ¥ ObLI IIOCBAIIEH JOKIA],

Apxkajuii ['on1yOb, pyKOBOAUTEIb IPOEKTOB, NOV
Completion & Production Solutions, BBICTYIINII C JOKJIAZIOM
«Pemenunsa 1 ONTUMHU3ALMU IIPOLIECCA 3aKAHYUBAHUS.
Ero OCHOBHBIE TEMBL: pa3pbIBHBIE My(PTEI BPS, HOBTOPHBIH
I'PIT ¢ nOMOIIBbIO KOMIIOHOBKHY Cup-to-Cup, mydra I'PIT
BullDog Frac, cucrema BullMastiff MO.

Temartuky I'PIT npOAO/DKIUIL JOKJIAL HAYAJIbHHUKA OT/IE/A
MapkeTuHra CIT (coBMecTHBIN TpoeKT ¢ I'pynnort G T)
Anekces JumaHoBu4a «Cucrema yrpasiaeHus ¢norom I'PIT.
VisualFrac».

Temy 060PyIOBAHUS /151 BBICOKOTEXHOJIOTMYHOI'O
He@TEra3oBoOro CEPBUCA NOAJEPKAIO BLICTYIJIEHHE 1. T. H.,
I'€HEPAJIBHOT'O AUPEKTOPA 110 Poccun u crpanam CHI,
SHINDA (TANGSHAN) CREATIVE OIL&GAS EQUIPMENT
CO. LTD ITasna Eroposa «PenTabenpHast rTHOKast HACOCHO-
KOMIIPECCOPHAS TPyOa JJ1s1 TPEOOBATEIBHBIX [IPUMEHEHU I
B HE(PTErA30BOI OTPACII.

He ocranuce 6€3 BHUMAaHUS ¥ (PUHAHCOBBIE BOIIPOCHI,
TAKHE KAK MTHBECTUIMOHHBIE [IPOEKTHI B HE(PTEra30BOM
KOMIIJIEKCE ¥ KOMIIEKCHOE CTPAXOBAHUE JJ151
NPEANIPUATUI HEPTEra30BOI'o CEKTOPA. X B COOOIIECHUAX
«MIHBECTUITHMOHHBIE IIPOEKTHI B HEPTErA30BOM KOMILJIEKCE»
1 «KOMIUIEKCHOE CTPAXOBAHUE JIJIA IPEANIPUATHI TOK>
03ByumJI Pyciian UTnjioB, KOMMEPUYECKUH JJUPEKTOD
00O «TeXHOCTPOMIN3UHT» U BUIIE-TIPE3UICHT IO
paboTe ¢ NpeaIpUATHIMHI TOIIJIMBHOI'O 3HEPTETHUYECKOTIO
koMmiuekca ITAO «CAK DHeprorapast».

AHaTUTHYECKAS] IPYIIIA XKypHaIa <Bpems koaTroouHra. Bpemsa I'PII»

technologies of coiled tubing isolation works with
application of expandable clads” was focused on a
new technology for setting clads with the help of
reusable inflatable packer. He presented examples of
successful application of the technology for isolating
perforated interval and sealing complex well’s
sections.

Sergey Vereschagin who also was representing
Schlumberger company told about the OpenPath
Service technology for production stimulation of
carbonate reservoirs.

“Techniques for casing opening during multi-stage
hydraulic fracturing in wells with cemented liners”
reports was presented by Rubin Achmetshin, Deputy
Director of TagraS-RemService LLC and Director
of AktyubinskRemService. The reporter provided a
detailed description of peculiarities associated with
multi-stage fracturing and jet perforation operations
in wells with cemented liners. Information about
coiled tubing equipment used during hydraulic
fracturing + jet perforation operations was given
as well. He told about multi-stage fracturing with
cumulative and hydraulic-mechanical piercing
perforation in wells completed with cemented liners
and provided comparison of piercing perforation
with other perforation techniques.

Alexander Zotov, Deputy Director and Chief
Geologist of LeninogorskRemService LLC, presented
areport “Application of hydraulic fracturing
technology in various geology-technical conditions”.
LeninogorskRemService company is famous for
its successful completion of hydraulic fracturing
operations in the most challenging conditions.

The report is describing such operations, as well
as advanced technical and technological solutions
applied.

Arkadiy Golub, Project Manager at NOV Completion
& Production Solutions, made a presentation
“Solutions for completion process optimization”.
The main topics covered in the presentation included
BPS (burst port sleeves), re-fracturing using
Cup-to-Cup downhole unit, BullDog Frac sleeve, and
BullMastiff MO system.

Hydraulic fracturing topic was continued by the
report “VisualFrac system for hydraulic fracturing
fleet management” presented by Alexey Tsimanovich,
Head of Marketing Department, CIT.

Pavel Egorov, Doctor of Technical Sciences,
General Director, Russia and CIS countries, SHINDA
(TANGSHAN) CREATIVE OIL&GAS EQUIPMENT CO.
LTD, supported the topic related to high-tech oilfield
service equipment with the report “Cost effective
coiled tubing for demanding oil and gas applications”.

Financial questions, such as “Investment projects
in oil and gas complex” and “Package insurance
for oil and gas companies”, were also covered
within the section. Ruslan Igilov, Sales Manager at
Technostroyleasing LLC and Vice-President, Energy
Complex Companies Interactions, at Energogarant
OJSC, presented a couple of corresponding reports.

PROSPECTS

Analytical group of the Coiled Tubing Times
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[JIOBAJIbHbBIE TEHEHLLAW
B TA3OBOW OTPACIIV

GLOBAL GAS TRENDS

Maiika CTOIIIIAP, pyKOBOAHMTENH CTPATEIHIECKHUX HCCIETOBAHHH 110 INI00aIbHOMY rasy, IHS Energy

Michael STOPPARD, Chief Strategist Global Gas, IHS Energy

Mamepuan noo20moe.1eH Ha OCHOBe
svlcmyneHus Ha HauuoHAasHOM
negpmezasoeom gpopyme — 2017.

IToroBopum O TEHAEHIUAX PA3ZBUTHA MUPOBOM
HE(PTETa30BOM UHIYCTPHUH U O TIEPCIIEKTUBAX €€
pa3BUTUA HA TOPU3OHTE 30 JIET. V2KE CErOAHA B I'A30BOU
TIPOMBINIVICHHOCTU MU PA HQ.6IIIO,[IS[IOTC$I OTYCT/INBBIC
TEHJCHIIMU. 371€Ch, B Poccuy, s HAOIIONAI0 34 TEM, KAK
TPAHCIIOPTUPYETCA I'd3 C BOCTOKA HA 3AI14/1; PA3BUBACTCS
uzes TpybonpoBOa A1l COEAUHEHUS OOJIBITNX PBIHKOB
Poccuu 1 Kurast; OCymeCTBIAIOTC 60JIe€ pAHHUE
IUTAHBL, UMEIOIINE CBOEN LEIBIO TPOKJIAJIKY KPYITHOI'O
HOBOTI'O Tpy6onpoBoja yepes Epporty Ha 3amna.

A €ciy paccMaTpUBaTh BCIO OTPACIIb, TO HEJIb3S
HE 3AMETHUTD, YTO NPOJOLKACTCS BIICUATIISIONUI
CJIaHLEBBIN OyM B CIIIA, TONOXUBIINAI HAYAJIO SKCIIOPTY
CIII TToABUIIOCH TAKXKE COOOIMIEHUE, CUTHAJIM3UPYIOIIEE
O MOTEHIIMAJIBHBIX HOBBIX O6'beMax CIIT, KoTopbie
noctynaT u3 Karapa.

51 cOBMPAIOCHh PACCMOTPETH YETBIPE KJIIOYEBBIX
MOMECHTA.

1. I'TOGaIBHBIN CIPOC HA T'a3 3HAYUTETIHHO
BO3PACTET, HO OYJEeT PETHOHAIBHO
muddepeHITHpOBaH.

Poct cipoca B Ommkarimue 20 jieT 6yIeT COCTABIIATD
OKOJIO 2% B 107, Y1 0O4€EHD BA’KHO IIOMHUTB, 9YTO CIIPOC
HaTra3 6yJeT pacTu 6bICTPEE, 9YeM Ha HEPTD. ['a3 — 31O
pacTyas B [ieHe akiuA. K ToMy ske ClIpoC Ha HETO
OyZET PACTH 3HAYUTEJIBHO OBICTPEE, YEM HA YTOJIb, U
OyZIET COOTBETCTBOBATD WJIH IIPEBBIIIATD CIIPOC HA
BO306HOBJIAEMBIE HICTOYHUKH SHEPI'UU €CJIU HE
B IIPOLICHTAX, TO B A46COMIOTHBIX U(ppax. a3
CTaHET YPE3BBIYANTHO BA’KHBIM KOMIIOHEHTOM
SHEPreTUIECKOTO 6ATAHCA.

TeM HE MeHEE HAOMIOAAIOTCA HACTOPAKUBAIOIINE
NPU3HAKH TOT'O, YTO 3TA TEHAECHIUA MOXET
NPUBECTH K IEPEPACIIPEAEIIEHUIO HA OCHOBHOM
3KCIIOPTHOM prIHKE Poccun — Espore.

Crpoc Ha ras ysennuutcs B CIIA v Kurtae; cutyanus B
EBporie HesacHa.

JuarpaMma Ha IEPBOM PHUCYHKE OYEHD ITPOCTA.

MBI BUTMM POCT I'a3a B OOHIEN CTPYKTYypE
sHepronorpedneHus (puc. 1). Ho ecnu yopars CIIIA

u Kuraii (puc. 2), To Mbl YBUJUM, YTO JUAIPAMMA

craa 6osee ycpeJHEHHO. POCT NOTpebIeHs ra3a
Habmonaercs B CeBepHOU AMepHKe (B COeIMTHEHHBIX
[IITarax) U noTeHIINAIBHO B Kurae. THTepecHo, 9To B
OBOOUX CIIYYasIX 3TO CBSI3AHO C TEM, YTO I'd3 BBIUI'DBIBACT
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[@a3 —>3To pactywas
B LileHe aKkLmS.

The material is based on Michael
Stoppard’s speech at the National
Oil and Gas Forum 2017, Moscouw.

Let us tall about a 30-year lookout on the global
O&G industry. There are a lot of things going on in
the world’s gas industry. I mean, here in Russia I look
at the push of gas East to West: the idea of a pipeline to
link the great markets of Russia and Chinato the East;
earlier developments to open up a major new pipeline
through Europe to the West, a pipelineattempting to
push forward.

And if we look further a field, exciting developments
continued the shale gale revolution in the United States,
beginning significant exports of LNG. There has been
an announcement signaling potential new volumes of
LNG coming from Qatar.

I am going to picture four
key points.

1. Global gas demand

(CERG N [(eliia IS El G to grow strongly, but

regionally differentiated.

We are looking at something
around 2% compound growth rate for the next 20
years. And it is very important to remember, that gas
will grow faster than oil. Gas is the growth stalk. It will
also grow significantly faster than coal, by the way, and
it will match or exceed renewable energy in absolute
terms, if not in percentage of growth. Gas will become
an extremely significant component of energy mix.

However, a little warning red light is that, that may
not be true for the core export market of Russia,
Europe, which may be going in a slightly different
direction.
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Pucynox 1 - Ino6anshblii cCnPOC Ha 2a3 3HAYUMENABHO 803Pacmem, HO Oyoem PezuoHAAbHO

ougpepenyuposan

Figure 1 — Global gas set to grow strongly but regionally differentiated US and China driving

increased gas penetration; Europe unclear

JIOJIIO PBIHKA Y YIVISA, HO 3TO NPOUCXOAUT PA3HBIMHU
crnoco6amu. B CoenmHeHHbIx IIITaTax MMEeTCst
3HAYUTEJIBHO Ia3U(PUITIPOBAHHAS SKOHOMHKA,
OCHOBAaHHA4 H4 rase. B Kurae 3a/1e1iCTBOBAHO ropasio
Oo7bIIIEE PA3HOOOPA3HE UCTOUHUKOB S3HEPTUH, CPEAU
KOTOPBIX I'A3 UT'PAET CBOIO HEGOJIBIIYIO, HO PACTYIIYIO
pob. Ha TpeTbeit fuarpaMme, IPOrHO3UPYIOLIEH
CUTYaLMIO B EBpoIIE, BbI MOXKETE BUIETD, 4TO EBporia
CHUBUT AOJIIO I'a3d B OTpedneHuu K 2020 rogy u
yBemn4auT ee K 2030 roay. Takum 06pa3oM, HAOIIOAAETCA
3HAYUTEJIbHASI HEONIPEACIECHHOCTD B OTHOIICHUU
OyAYILIETrO ra3a Ha KJIIOYEBOM 11 POCCHU 9KCIIOPTHOM
PBIHKE EBPOIIBL.

2. CIIT OyaeT yZOBJIETBOPATH 3HAYHTEIBHYIO
JOJIIO POCTA IIOTPEOIEHH A I'a32 B CTPAHAX-
ummnoprepax g0 2020 roga.

Ha aToM aTane 6yAeT AeP30CThIO YTBEPKIATD,
uT0o nHAYyCTpud CIIT' B O/1MKaNIINE YETBIPE IOfa
BbIpacTeT Ha 50%, HOCTABIIMKU U3 ABCTPAIUU 1 U3
CoegnnueHHbIX HITaTOB 32BOIOIOT IIPEUMYIIECTBO B
KOHKYPEHTHOH O0pb6E.

Ho, KOHEYHO, 6B1JIO 6bI OIMOKOI HE YKA34Th HA TO, O
4EM HEPEJIKO YACTO 320bIBAIOT 3a1aHbic CMH, HO 4TO
ABJIAETCA OYE€HDb BAKHBIM [IJ11 POCCHM: pa3BUTHE PBIHKA
CIII' cTaHOBUTCS BCE OOJIEE BIIEYATIIIIONTUM, U MbI
YBUJWM, YTO B CIIEAYIONIEM AECATIIETUN UMEHHO CIIT
B HAUOOJIBIIEN Mepe OyIET yIOBIETBOPATD PACTYIIUAI
MHPOBOJ CIIPOC HA I'a3.

CreBa MOKA3aH PACTYIIUI CIIPOC HA I'a3 ITO PETUOHAM.
Bonpias cunss 061acTs — Kurait. Bel moxere
BUJETD, 4YTO KMTaM ABJIE€TCA JOMUHUPYIOIIM B }

The first chart is all very easy.I am looking at the
growth of gas in the total prime energy mix (graph 1).
But if we take out the US and China (graph 2), we will
see, that the gas winning market in the prime energy
mix is flatting off. The growth of gas is in the North
America, in the United States and it is potentially in
China. Interestingly, in both cases it is because of gas is
winning the market share from coal, but very different.
In the United States we are getting a vastly gasified
economy based around gas. In China you have got a
much more diversified energies lay with gas playing its
small but growing role. If we look at the third graph,
this is the case for Europe, and you can see, that Europe
has got a decline the share of gas in 2020 and an
increase in 2030. So, there is much more uncertainty on
the future of gas on the key export market of Europe.

2.LNG will meet a large share of growth in
importing countries to 2020.

It is contumely at this point to talk about the fact that
the LNG industry will grow by 50% in the next 4 years.
And the suppliers coming on from Australia, from the
United States, will create a lot more competition.

Of course, it would be a remiss of me to point out
what is often overlooked in the western media, but
it is also a significant Russian phenomenon with the
development of amount of LNG being a very large part
of the story of growth of LNG business. And we will see
LNG accounting for most growth in global gas demand
through the next of this decade.

On the left incremental gas demand by region is
shown. The big blue area is China. You can see that
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3ToM 11pouecce. Poct B CeBepHOM
AMepuke Takoke 3HauuTeseH. Ha
BTOPOM PHUCYHKE IEMOHCTPUPYETCS
Pa3IuYUe B pOCTE NOTPEOICHUS ra3a

800 -
MEK/Ty 0603HAYEHHBIMU KPACHBIM |
(CAMOJIOCTATOYHBIMHU) PHIHKAMU U Lo |
OPAaH’KEBBIM (PBIHKAMM, KOTOPBIM &0 |
HEOOXOIMMO UMIIOPTUPOBATH E i
ra3z). X COOTHOIIEHNUE COCTABIAET @
MIPHUMEPHO OJIUH K OTHOMY, HO i 00
HYKJAIOITUXCS B UMIIOPTE PETMOHOB Zm
HEMHOT'O 60JIBIIIE. DTO XOPOIIUE g
s 200

HOBOCTH. HO TaKOMY PaBHOBECHIO
Yrpoxkaer gpaMarudeckuu poct CIIIL
Berysugure, yro k 2020 rogy CIIT
CTAHET YAOBJIETBOPSITH O6OJIEE NN

g

(=]

MepcnekTUBbI CNpoca Ha ra3 HaynHas
c2015 ropa: UmnopTepsl

Gas demand outlook, incremental
from 2015: Importers

LI 1 iNEe
ll =] E
| & B s ano
[
lI“ '''' \g\ [
'. | omer < 200 |
giln =
{1 =B r
LSS =
f PR
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Gas demand outlook, incremental
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MEHEE ITOTHBIN OO'BEM ITTOOATBHOT'O
CIIPOCA HA I'a3, U UMEHHO IO3TOMY
IKCHEPTHI OYEHb OOECTIOKOEHBI
TEM, YTO B TEUEHUE CJICAYIONUX
MISITH JIET HA TA30BOM PBIHKE BECbMA
BO3MOXXEH U30BITOK ITPE/IJIOKEHUS.
T[TOMHMO 3TOr0, KOHKYPEHITUS MEK/TY TPYOOIIPOBOJIHBIM
U CKMPKEHHBIM IIPUPOAHBIM I'A30M, 4 TAKXKE I'A30M
MECTHOT'O IIPOU3BO/ICTBA CTAHET HAMHOT'O 60s1e€e
JKECTKOM.

3. EBpOIIa CTAHET TOYKOM OAIAHCA ITIOOATIHHOTO
rasza. KOHKypeHI A MeXKIY POCCHMCKHMH
TpyGOonpoBogamMu U 111odansHeIiM CIIT JoxxkHa
YBEJIHYHUTBCA.

EBporna nuMeeT pEMaroee 3Ha4EHHUE I ITTO0ATBHOTO
PBIHKA, IIOCKOJIBKY OHA CTAHET OTIIPABHOU TOYKOM JIJIA
IIOOAJIBHBIX 1I€H HA I'a3. M €CJIN BBl XOTHUTE CIIPOCUTD
ce0s1, KAKOE OyIyIIEE OXKUAAET ITI00AJIbHBIC [IECHBI HA I'a3,
TO HY?KHO IIOHHUMATh, YTO OHU ONPEJEIIAIOTCA OATAHCOM
CIIpOCaA U MPEIJIOKEHNA HA EBPOIENCKOM PBIHKE, ITIE
POCCUTIICKHE I'a30IPOBOIHBIE ITOCTABKH CTOJIKHYTCA C
nocrtaskamu CIII 1 aTo 6ygeT onpegensaTs OCHOBHYIO
JUHAMUKY LICH Ha PbIHKE Ha OrpKarimue 5—-10-15 et
BIIEDE],

[Iects npuynH, IoyeMy EBpoma UrpaeT 3Ty BAXKHYIO
POIIb:

1. BOJIBIION I'a30BBIH PBIHOK ~ 500 Muipa, m?

2. JIMKBUJHBIN PBIHOK, YTO O3HAYAET, YTO I'd3 MOXKET
MOCTABJIATHCS O€3 JOJTOCPOYHOI'O KOHTPAKTA UJIU
34KA34YMKA.

3. FIMeeTCa CTOPOHHUI AOCTYII K MH(PPACTPYKTYPE,
IIO3TOMY BBIMTH HA PBIHOK MOYKET KAK/IbIH.

4. Copoc pearupyer Ha LIeHY. ['a3 MOMKET BEITECHSTh
YTOJIb, ¥ IO3TOMY LIEHA MOXKET CHU3UTBCS JIJI TOTO,
4TOOBI CIPOC U NPEAJIOKEHHE COOTBETCTBOBAI.

5. 3aKII0YEHBI JOITOCPOYHBIE IIEHOBBIE KOHTPAKTHI
CO 3HAYUTEJIBHON I'MOKOCTBIO KACATEIBHO OO'bEMOB
IIOCTABKH, KOTOPBIE IO3BOJIAIOT MOAYINUPOBATH CIIPOC
U IIPEJIJIOKEHUE.

6. B EBpoIie eCTb CYIIECTBEHHBIC HEIONCIIONb3YEMbIC
MOIITHOCTH PETA3U(MHUKALINH, YTO O3BOJISAET BBOAUTD
CIII' Ha PBIHOK.

Kaxk Tpy6onpoBogHbIii ra3 u CIII' COOTHOCSTCS B
Epporne? OueHb Ba>KHBIM M O4€Hb ITOJIOKUTE/IbHBIM
OOCTOATENBCTBOM SIBJIAETCS TO, YTO U POCCUUCKUIA
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Pucynox 2 — CIIT 6yoem y006.,1emaeopaAms 3HAUUMENbHY10 O0N10
pocma nompeonrenun 6 cmpanax-umnopmepax 0o 2020 zooa

Figure 2 — LNG will meet a large share of gas demand growth in
importing countries to 2020

China is dominant. North
America is also significant.
On the left chart the
growth between red
(self-sufficient markets)
and orange (the markets,
which need to import gas)
is divided. It is about half
and half, slightly more
importing. That is good
news. But the dramatic
LNG buildup may lead to
disbalance. And you will
see that through to 2020
LNG takes more or less
the full chunk of global
gas demand growth and that is why people are very
warried that we are into a highly possible supply surplus
for the next 5 years. Beyond that, much more to play for
the next competition available between a pipeline, LNG
and indigenous production.

B cnepytowem
AecaTuneTum
nmeHHo CINlrs
Hanbonbluen mepe
OyneT ynoBneTBoOpsTh
pacTyLum MMPOBOM

CrpocC Ha ras.

We will see LNG
accounting for most
growth in global gas
demand through the
next of this decade.

3. Europe will be the balancing point for global
gas supply and demand. Competition between
Russian pipe and global LNG set to increase.
Europe is critical for global market, because it will be
the clearing point for global gas prices.And if you want
to ask yourself, what will be the future of global gas
prices, it really comes down to working at the supply-
demand balance in the European marketplace, where

Russian gas pipelines supply will be meeting coming

LNG. And it will be a great dynamic in the market over

the next 5-10—15 years forward.

Six reasons, why Europe is playing this critical role:

1. Large increased gas market = 500 Bcm.

2. Liquid traded market, which means you can drop
the gas in without needing a long-term contract or a
costumer.

3. We have third party access to the infrastructure,
so everybody can enter.



TPyO6ONPOBOAHBII I'a3, ¥ CIII' MOT'yT 3HAYUTEILHO
YBEJIUYUTD JOJIIO I'd3d HA PBIHKE U3-34
COKpPalllEHU AOOBIYU IPUPOJHOTO ra3a B Espore,
4 TAKOKE BBU/Y TOI'O, YTO 3aI14Chl HOPBEKCKOI'O U
CEBEPOAPPUKAHCKOrO I'a3 B 3HAUUTEIBHON CTEIIEHU
ucyepraHel. TaKUM 0OPa30M, MBI HAOIIOLAEM
CYILECTBEHHOE YBEIMYCHUE JOIH KAK POCCUICKOI'O
ra30npoBOAHOIO ChIpbs, TaK U CIII' B EBporie.
OIHAKO g HE CTaJI 6bI HA3BIBATH 3TO
MNPOTHUBOCTOSHUE TPyOOIIPOBOAHOTO raza u CIIT
«BOMHOM 11€H HA I'a3» — JIIOOUMBIM BBIPAKEHUEM
JKYPHAJIUCTOB. Sl yMaIO, YTO HA PBIHKE €CTb MECTO JJI
060MX UCTOYHHUKOB ITOCTABOK.

4. CIIT CIIIA yCTaHABJIHUBAE€T HOBBIF KOHTPOJIbHBIH
OpPHEHTHD.

B 3akroueHue 51 661 XOTENT OOPATUTD BAIIE BHUMAHUE
Ha Jpyryue TEHACHLIMU OTPAC/IN HA IIPUMEPE
Coennnennbix lITaTos. [Ipeanonararo, gyro CIIT
CoennHeHHBIX IITaTOB YyCTAHABIMBAET HOBBIM KPUTEPHUH
CTOUMOCTH JJI1 YCIIELTHON KOHKYPEHILIUY HA PBIHKE.
OnHAKO, Ha MO B3IVIA/[L, Y POcCn HUKOT/1a HE BOSHUKHET
Ipo6IIEM, HOTEHIIUAJIBHO CIIOCOOHBIX IIOMENIATD €M
KOHKYPHPOBATD C TOX LIEHOBOI CTPYKTYPOH, KOTOPYIO
ycranosuT CIIL Ho g gymaro, aTo posib CIIIA Bo3pacraer,
IOCKOJIBKY UMEHHO TaM YCTAHABIUBAIOTCSA LIEHDI HA a3,
AJIBTEPHATUBHBIC LIECHAM KOHKYPEHTOB.

AHaI13, KOTOPBIXA MBI
MPOBEJIH B IIPOIIOM
oAy U KOTOPBIN MbI
HA3bIBACM «CJIAHIICBBIH I'd3
repe3arpysKeH», IOKA3bIBAET,
9TO 3a11achl COeTMHEHHBIX
II'TaToB, KOTOPBIE MOT'Y'T
Pa3pabaThIBATHCS MEHEE YEM
324 gonnapasa 1 miuH BTE,
T.€. MeHee 150 10J1/1apoB 32
1000 m?, cocTasisiroT 1400
TPHUJ/UTHOHOB KYOMYECKHX
(dyTOBrasa.

TaxuM 06pa3om, B
CTpaHe, KOTOpas HE
COOUPAETCA OTKIAABIBATE HA IONTHUH CPOK, CYIIECTBYET
3HAYUTE/IbHBINA PECYPCHBINA OTEHIINAJ, 4 YYHUThIBAS
€I'0 TEKYILYIO YUCTYIO CTOUMOCTD, CIIIA 3axX0TAT
MOHETU3UPOBATb 3TU PECYPCHL

DTO 6yIET ONPENENATD HE TOJIBKO OPUEHTHD,

C KOTOPBIM HaM BCE OOJbIIE HYKHO OyET
KOHKYPHPOBATb, HO U, KOHEYHO, TAKXKE
AJIBTEPHATUBHYIO LIEHY HA I'a3, KOTOPA4, 1 AYMAIO, HE
065132TEIBHO OYIET CBSI3aHA C IIEHOM HA HEPTh. Y MbI
CMOXKEM YBUZETD OTIE/ICHUE LICHBI HA I'd3 OT LICHbI HA
HEPTD.

MOXKHO CZIE/IaTh BBIBOJ, YTO PBIHOK I'a3a OyZAeT
MOIITHO PACTyIIUM 6U3HECOM. CIIAHIIEBBIN I'd3 MEHSCT
MNPaBUJIA UT'PBL MBI yBUAUM GOJIBIION CKA9OK CITIPOCA HA
COKMIKEHHBINA IIPUPOJHBIN I'a3, U OH OyJIET UMETD KPYITHBIE
3a4BKU HA KPYIIHEHUIIEM POCCUHCKOM 3KCIIOPTHOM PBIHKE
— B EBporne.

N poccnmnckimm
TpyOOnpoBOAHLIN
ras, u CMNr moryt
3HAYUTENBbHO
YBENUYUTb JONIO
rasa Ha pblHKe .

gas and LNG can

market share.

AHaTATHYECKAs IPYIIIA 3Ky pHaJIa <BpeMs KOJITIOGHHTA.
Bpemsa I'PID>

EBpona ctaHeT
OTMPaBHOM TOYKOM
AN rnobanbHbIX LeH

Ha ras.

Europe it will be the
clearing point for
global gas prices.

4. We have price responsive

demand. Gas can displace
coal and therefore the
price can lower in order
for supply and demand to
match.

5. We have long-term price

contracts with significant
volume flexibility, which

allow that modulation of
supply and demand.

Both Russian pipeline

significantly increase

We have substantial underutilized regas capacity in
Europe, allowing entry of LNG into the market.

How does pipeline gas and LNG match up in Europe?
Itis a very important and a very positive message to
deliver that both Russian pipeline gas and LNG can
significantly increase market share because of the
decline of indigenous production of gas in Europe and
also the fact that Norwegian and North African gas are
pretty much maxed out broadly speaking. So, we are
looking at substantial increase in both Russian pipeline
gas and LNG in Europe.

Because of the ability of both sources of supply to
enter the market, I would not characterize this by that
expression beloved of journalists “gas price war”. I think
there is room for both sources of supply in the market.

4.US LNG setting a new cost benchmark.

And Iwould like to finish by turning your attention
further a field and look at the United States. And I
would like to suggest, that United States’ LNG is setting
anew cost benchmark to compete. The great news
is that Russia will never have problems whatsoever
potentially competing with LNG cost structure. But
I think that the US is becoming important as setting
the alternative cost and the alternative price, against
everyone competes.

Some analysis that we did last year, which we call
“shale gas reloaded”, show that United States have 1400
trillion cubic feet of gas that can be exploited at less
than 4$ per 1 million BTU, i.e. less than 1508 per 1000 m?.

So, there is a significant resource potential in a
country that doesn’t think about the long-term future,
but its present net value driven, it wants to monetize
these resources.

It is not only a benchmark, against which we will
increasingly need to
compete, but of course

CnaHueBbIN ra3 MeHsaeT
npaBuna urpbl.

Shale gas is the game-
changer.

it’s also an alternative oil
price, which, I think, is not
necessarily linked to the
oil price. And we may see
further delinkage from the
oil price.

In conclusion, I think that gas will be a strong growth
business. Shale gas is the game-changer. We will see
a strong roll for liquefied natural gas and it will have
major applications for the major Russian export market

of Europe.

Analytical Group of the Coiled Tubing Times
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DKEKTOPHASA OYUCTKA CKBAKHH.
OMNBIT PA3PadOTKU U IIPUMEHEHU A

Ejector Well Cleanout.
Experience and Application

C.A. ATPYIIKEBHY, r/1aBHBIH KOHCTPYKTOP — IIEPBBIH 3aMeCTHTEIb JHpPEeKTOpa C3A0 <HOBHHKA»

Sergei ATRUSHKEVICH, Design Manager and First Deputy Director at Novinka CJSC

OYHCTKE CKBAXKUH OT OYPOBBIX PACTBOPOB,
IECKA U APYI'UX MEXAHUYECKUX IIPUMECEN ITIPU
UX CTPOUTEJILCTBE U IKCIUIYATALNU YAEC/IACTCA
O4eHb 60IBIITIOE BHUMaHUE. CEfyac NHUPOKO
PACIIPOCTPAHEHBI [IBA OCHOBHBIX METOJA OYUCTKH
CKBA’KUH: IIPOMBIBKOH U KEJIOHKaMU. HO gacTo
IIPUMEHEHUE ITUX METOLOB HE IIPUHOCHUT KEJIAEMbBIX
PE3YJIBTATOB (HAIIPUMED, B CKBAXKUHAX C AHOMAJIBHO
HU3KUMHU [JTACTOBBIMH JIABJICHUSIMHU U BBICOKUM
HOIVIOIIEHUEM KHUIKOCTH WIN B CKBAKHUHAX C
NPOTSKEHHBIMU F'OPU30HTAJIBHBIMH YYACTKAMM).
17151 paGOTHI B TAKUX YCIIOBUAX MOXKET OBITh YCIIEIITHO
IIPUMEHEHA TEXHOJIOTUS KEKTOPHON OYUCTKH.

TexXHOIOT U 2KEKTOPHOI OUUCTKH CKBAKHUH
OCHOBaHA HA 3(P(PEKTE BKEKTUPOBAHU S, CO3/[ABAEMOT'O
THOTOKOM, UMEIOIUM OOJIBITYIO CKOPOCTh
TEYEHU (CTPYUHBIN HACOC). 11 LM PKY/IALAN
UCIIONIBb3YETCA ABOHHAA (KOHLeHTpHUYecKast) 'HKT,
/1€ pabOYMH HOTOK NOJAETCS BHU3 IO Majior THKT,
4 2KEKTUPYEMBIN ITOJITHUMAETCS BBEPX I10 OOJIbIIEH
I'HKT. ITOTOK *KUAKOCTH, MPOKAYUBAEMBII IO MAJIOH
I'HKT, 1OXOAUT 1O BHYTPHUCKBA’KUHHOM KOMIIOHOBKY,
I7l€ PA3BOPAYMBACTCA U IIPOXOAUT YEPES AKEKTOP,
CO3/aBasl PA3PAKEHUE U ITOAXBATHIBAA HAXOAAINECS
B CKBAKHHE JKUJKOCTU U MEXAHUYECKUE
NPUMECH. BHYyTPUCKBA)KMHHAS1 KOMIIOHOBKA
UMeET F'UAPOMOHUTOPHBIE COIIA JJI PA3MbIBA
OTJIOXKEHUI U CO3JJaHU S B3BECH TBEPAO (PA3BI /11
MOCJIEAYIOUIETO €€ MOJCOCA B KEKTOPE, 11 YETO
HCIIOJIb3YETCA YACTb IPOKAYMUBAEMOU JKUJKOCTHA
(mpumepHO 20%). I[Ipy 3TOM UMEETCS BO3MOXXHOCTD
PETYIUPOBKU KOJIMYECTBA COPACBIBAEMOM B CKBAKHUHY
JKMJIKOCTH IOAOOPOM TMIPOMOHHUTOPHBIX COTIET.
DTO NO3BOJIAET IIPU HEOOXOAUMOCTH YBEITUYHUTD
SHEPTUIO BO3JEUCTBUA HA TBEPABIE OTIOKEHUA IIPU
YCTAHOBKE COIIEJT OOJIBIIETO JUAMETPA WIH IIPU
YCTAHOBKE MEHBIIINX COIIEJI CO3/1aBATh JEIPECCUIO HA
IACT. U POMOHHUTOPHBIE COTIIA TAKIKE MOI'YT OBITh
TIOJIHOCTBIO 34KPBITHI, YTO UCKJIIOUUT COPOC paboyeit
JKMJIKOCTH B CKBAKMHY 1 [IO3BOJIUT IIEPEUTHU
B PEKUM OTKAYKH CKBAXKUHHOM KUJKOCTH.
B crangapTHOM pekrMe pabOThl CUCTEMA PACCYUTAHA
TAKUM O6PA30M, YTO KOJIMYECTBO JKHUJKOCTH,
Cc6pACBIBAEMOM B CKBAXKUHY Y€PE3 TN POMOHUTOPHBIE
COIIA, COOTBETCTBYET KOJIMYECTBY NOAXBATBIBAEMOM
PKEKTOPOM, TAKUM OOPA30M, UCKJIFOUAIOTCS
IOIJIOLIEHU S PA0OYEH )KUJAKOCTHU IIACTOM U
obecreunBaecTcsa 3PPEKTUBHASA OUUCTKA CKBAKHUHBL

Pa3paboTKa ¥ U3rOTOBJIEHUE KOMILJICKTA
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Clearing of wells from drilling fluids, sand and other
mechanical impurities during their construction
and operation is comming into sharp focus. Now
two main methods of cleaning wells are widespread:
washout and using bailers. But often the application
of these methods does not bring the desired results
(for example, in wells with abnormally low reservoir
pressures and high liquid uptake or in wells with
extended horizontal sections). To work in such
conditions, ejector cleanout technology can be
successfully applied.

The technology of well ejector cleanout is based
on the ejection effect created by a flow having a high
flow velocity (jet pump). For circulation, a double
(concentric) coiled tubing is used, where the working
flow is fed down a small coiled tubing, and the
ejection is lifted upward along a larger coiled tubing.
The liquid flow pumped through a small coiled tubing
reaches the downhole unit, where it unfolds and
passes through the ejector, creating a vacuum and
picking up fluids and mechanical impurities located
in the well. The downhole unit has jetting nozzles for
eroding sediments and creating a solid suspension for
its subsequent sucking in the ejector, for which part
of the liquid being pumped (about 20%) is used. In
this case, it is possible to adjust the amount of liquid
discharged into the well by selecting water jet nozzles.
This allows, if necessary, to increase the energy of
impact on solid deposits when installing nozzles of
larger diameter, or when installing smaller nozzles,
create a depression on the formation. Hydraulic
jet nozzles can also be completely closed, which
eliminates the discharge of working fluid into the well
and allows to enter the pumping mode of the borehole
fluid. In the standard operating mode, the system
is designed in such a way that the amount of fluid
discharged into the well through the jetting nozzles
corresponds to the amount picked up by the ejector,
thus eliminating the absorption of working fluid by
the formation and providing efficient cleanout
of the well.

The development and manufacture of a set of
equipment for ejector well cleanout were carried
out in several stages. At the first stage, hydraulic
calculations were carried out, downhole unit was
developed and tested. At the same time, special
attention was paid to the selection of materials and
resource tests, since the high velocities of fluid with
mechanical impurities have a significant effect on the



CucteMa 04mCTKM

HacocHas yctaHoBKa ]
Cleaning system

Pumping unit

KonTiobuHrosas yctaHoBKa
Coiled tubing unit

BHYTpMCKBaXMHHas KOMMOHOBKA
Downbhole unit

Pucynox 1 - Texnonozuueckasn cxema
npoeeoenusn paoom

Figure 1 -Technological scheme of work

060PYJOBAHUSA /IS SKEKTOPHOMN OUYUCTKU CKBAXXKUH
POBOJIMJIMCH B HECKOJIBKO 3TAIOB. Ha nepBoM
TArE ObLIU IPOBE/ICHBI TU/IPABINYECKHUE PACUETHI,
pa3paboTaHA U UCNIBITAHA BHYTPUCKBAKUHHAS
KOMITOHOBKA. [IpH 3TOM 0COH60€ BHUMAHHUE OBbLIIO
YIEJIEHO NOO0PY MATEPUATIOB U PECYPCHBIM

HCIIBITAHHUAM, TAK KaK OOJIBIIINIE CKOPOCTHU ABHUKCHUSA
KHUJKOCTU C MCXAHUYCCKUMHU ITPHUMCCAMU OKA3BbIBAIOT

3HAYUTEIBHOE BIUSHUE HA NU3HOC JIEMEHTOB
o6opynoBanus. [Toce yCremHoro pemenns BCex
BOIIPOCOB, CBA3AHHBIX C BHYTPUCKBA’>KUHHBIM
060PYJOBAHUEM, IPUCTYIIUIN K PA3PA0OTKE
HA3€MHOMH 4aCTU. [17151 06ecneueHus paboThl
KOJITIOOMHTOBOM YCTAHOBKU C ABOMHON 'HKT 6511

Taoauuya 1 — Texnuuecxkue

xapaxkmepucmurxu
Table 1 - Specifications
Pacxo| JKU/IKOCTH YEPE3 KOMIIOHOBKY, JI/MUH 80—
Fluid flow through the downhole unit, 1 / min 108
JlaBjieHHE PA6OYEH JKUJKOCTH, HE Gostee, MITa, 70
Working fluid pressure, MPa, no more than
MaxCcuMaJIbHBIA JUAMETP KOMIIOHOBKU, MM 73
Maximum diameter of the downhole unit, mm
Paboyas 5KUJIKOCTh BO/IA
‘Working fluid water
3EPHUCTOCTD MOAICACHIBAEMOI TBEPAOH (Pa3HbI,
He 6osee, MM 2
Gravity of the suction solid phase, not more than, mm
Juametpsl gBoriHOM T'HKT (Quality Tubing), MM 50,8

Diameters of double coiled tubing (Quality Tubing), mm | ¥ 25,4

Pabouas remrneparypa, He 6osiee, °C 150

Operating temperature, no more than, °C

wear of the equipment elements. After successfully
solving all issues related to downhole equipment,
they began to develop the ground part. To ensure
the operation of the coiled tubing installation with
double coiled tubing, a special winding unit with
two swivels was designed and manufactured. In

order to provide a stable injector platform that allows

installation and maintenance of the downhole
tool and the execution of downhole operations
on wells with both vertical and inclined (up to
45°%) estuaries, a wellhead assembly was developed
and manufactured. For recruitment, after certain
modifications, the
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pa3paboOTaH U U3rOTOBJIEH CIIEIIUAJIBHBIN Y3€T Bce ckBaXXMHbI, Ha KOTOPbIX following were also
HAMOTKH C IBYMsI BEPTIIOraMu. [1j1s1 o6ecrieueHus npoBoanNINCb pa60TbI, nmMmenu used: coiled tubing
CTA6MJIBHOM N1AT(HOPMBI UHKEKTOPA, IO3BOJISIIONICH [ poTAXeHHble ropu3oHTallbHble unit MK20T, pumping
BBITTOJIHATD MOHTAK M OOCJTy’KMBAHHUE CKBAKMHHOI'O yyacTKm (o 1250 m) n unit H504, cleaning
UHCTPYMEHTA U BBIIIOJIHEHHE CITYCKO-TIOA'bEMHBIX rpagveHTbl AaBfieHn 10,4-0,7. system (capacity
OIEPANUU HA CKBAXKMHAX KAK C BEDTUKAJIbHBIM, TAK B xoze n poBeaeHus p aboT 6bINo 2x7,5 m? vibrating

U HAKJIOHHBIM (10 45°) yCTheM, ObLIIO PA3PabOTAHO NOAHATO 8,5 M3 MeXaHMYecKmX screen, hydrocyclones,

U U3TOTOBJICHO YCTBEBOE CHOPHOE OCHOBAHHUE. o o pumping and
rnpmnmMmecen, OCJIOXXKHEHUN NMpPU .

151 KOMIIJIEKTOBAHU S IIOCJIE IPOBEACHU A 6 6 heating systems).

ONPENIENIEHHBIX JOPAOOTOK TAKKE ObLIN MPOBEAEHNWN PADOT HE DbIIIO. The complete

HCIIONIB30BAHBL KONTIOOMHTOBAs yeTaHoBKa MK20T, Al the wells on which the composition of the

HACOCHAaA ycTaHOBKA H504, cucremMa O4rCTKHU
(eMKOCTB 2X7,5 M3, BUOPOCHUTO, TUJIPOITUKIIOHBI,

work was done had extended EOSI ¢jector cleaning
horizontal sections (up to 1250 m) complex was formed

CHUCTEMBI IEPEKAYKU U OTOIIEHU ). [TIOTHBII COCTAB and pressure gra dients of 0.4— and passed factory
KOMIUJIEKCA JJI5 3KEKTOPHOM OYUCTKU CKBAXKUH 0.7. In the course of the w orlk tests in December
DOCI1 6611 ChOPMUPOBAH U ITPOIIES 3ABOJCKUE . y 2016.

8,5 m? of mechanical impurities
were lifted, there were no
complications during the work.

WCTIBITAHUS B iekabpe 2016 ropa.
B nepBoMm kBapTasne 2017 roga 661 IPOBEACHBI
OIIBITHBIC pa6OTbI HA ITATHU CKBA’)KMHAX.

In the first quarter
of 2017, experimental
work was carried out

Bce CKBaXKMHBI, HA KOTOPBIX IPOBOJJUIHCH
PabOTEL, UMENU MPOTIKEHHBIE TOPU3OHTAJIbHbBIE
y4aCTKH (30 1250 M) ¥ rpaIUEHTHI ABJICHUI
0,4—0,7. B xoz1€ IpOBEAEHUS PA6OT OBLIIO HOAHSITO
8,5 M? MEXaHUYECKUX IPUMECEN, OCTOKHEHNUH
IIPU IIPOBEJICHUN PA0OT HE 6bL10. CpeTHEE BPEMS
PabOoTBI HA OJJHOM CKBA’KHUHE (TIOCJIE OTPAOOTKU

TCXHOJIOI'MU HA IICPBBIX BYX CKBQ)KI/IHQX) COCTABHUIIO

72—76 gacos. IIpoBeIcHHBIE PA6OTHI IO IIPOMBIBKE
32009 C UCTIOJIb30BAHUEM TEXHOJIOTUH 2KEKTOPHOIM
OYMCTKH NPU3HAHBI yCIEMTHBIMU. TEXHONIOTUA U

060pPYAOBAHHE OTPAOOTAHBI U 'OTOBHI K JIAJIbHEHIIIEMY

MOPOMBIIUIEHHOMY IPUMEHEHHUIO. ©

on five wells.

All the wells on which the work was done had
extended horizontal sections (up to 1250 m) and
pressure gradients of 0.4—0.7. In the course of the
work, 8,5 m? of mechanical impurities were lifted,
there were no complications during the work.
The average operating time at one well (after the
completion of the technology in the first two
wells) was 72—76 hours. The conducted works on
bottomhole cleanout using the ejector cleanout
technology have been recognized as successful. The
technology and equipment have been worked out
and are ready for further industrial application. ®
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CrnocoObl BCKPbITUA KONOHHbI Npy MITPTT
B 3aLleMeHTUPOBaHHbIX XBOCTOBMKAX

Techniques for Casing Opening during
Multi-Stage Hydraulic Fracturing

iIn Cemented Liners

P.M. AXMETIIHH, 3amecTHTEeIb ZHpekTopa OO0 TarpaC-PemCepBHC> — HAYANIBHHK IPEAIPHATHA <AKTIOOHHCKPemCepBHC>

R.AHMETSHIN, Deputy Director at TagraS-RemService and Director at AktubinskRemService

Ihyonurxavusa no020moeierd Ha OCHO8e
npesermauuit, 036)4eHHOlL 8 NPOZPAMME
cexyuu <Iexrono2uu 1 060pyoosanue 0s
BbLCOKOMEXHONIOUTHO20 HePhIMe2a306020
cepsucar, Op2aru308arHOIL 10O 2U00LL
poccuiickoz2o omoenenus Accoyuaruu
CReUUATIUCINO08 1O KOJIMIOOUH20BbIM
MEXHONLO2UAM U BHYMPUCKBANCUHHBIM
pabomam (ICOTA-Poccus) 8 pamrax
MexXHuUecKoll npozpammos 14-ti
Mexncoyrapooroti esicmasku JHEDPTH H
IA3»/MIOGE—2017.

Publication is prepared on the basis of
Ppresentation given in the framework of
section “Technologies and equipment for
bigh-tech oilfield service” organized under
the aegis of the Russian Chapter of the

Intervention and Coiled Tubing Association (ICOTA-Russia). The section ilself was organized in
the frame of the 14" International Exhibition “OIL and GAS’/ MIOGE 2017,

[Ipeanpuarue «AKTIOOMHCKPeMCepBrc»
BXO/JJUT B COCTAB OOIIECTBA C OTPAHUYEHHON
OTBETCTBEHHOCTHIO «I'arpaC-PemCepsuc» u
CHENUATU3UPYETCA HA KOJITIOOMHTOBBIX U
KAaHATHO-KOHTEMHEPHBIX TEXHOJIOTUAX. B padoTre
3a/1eMcTBOBAHO 6 1oTOB THKT, OCHAIIEHHBIX
YCTAHOBKAMH, IO3BOJISAIOMUMHU PA6OTATH B
CKBAKHMHAX INIYOMHOM 10 5500 M. BEINOTHAIOTCA
TexHonorundeckue onepanuu ¢ THKT guamerpom
254 MM, 31,75 MM, 38,1 mm u 44,45 mm. C HOMOIIBIO
KOJITIOOMHT'OBBIX YCTAHOBOK €3KETOZIHO ITPOBOJUTCS
oonee 1200 CKBaXKMHO-ONEPALIUH, IPUMEHSAIOTCS
6onee 30 TEXHONOTUH OT IPOCTBIX POMBIBOK U OI13
JIO CJIOKHBIX padoT nipu MI'PIT 1 6ypeHNU CKBAKIH
MaJIOro AUAMETPA.

C pa3BUTHEM TEXHOJIOTUH TOPHU3OHTAIBHOTO
OypeHus U MHOTOCTaAuUHOro I'PIT MBI HAYaIH1
AKTHUBHO IPUMEHSATD KOITIOOUHT J151 BCKPBITUSA U

28 Ne 3 (061) Cenrsiopn/September 2017

AktyubinskRemService is a part of TagraS-
RemService LLC and specializes in coiled tubing
(CT) and wireline-container technologies. The
company owns six (6) CT fleets equipped with
units allowing to work in wells with depths up to
18,000 ft (5,500 m). It operates CT with the OD of
17, 1-1/47,1-1/2” and 1-3/4”. With the help of CT
units we perform 1,200 jobs annually, more than
30 technologies are used, ranging from simple
cleanouts to complex multi-stage fracturing and
slim-hole drilling jobs.

With the development of horizontal drilling and
multi-stage fracturing technologies, our company
started to actively use CT for opening and zonal
isolation of production intervals, milling of bridge
plugs and well cleanouts.

We have tried various technologies of casing
opening:



MIFM + TN 8 crBa®EmHa ¢ JaueMaHTHPOBAHRBIMH XBOCTOEWKAMH

Ppa30611eH1sI UTHTEPBAJIOB, PA30yPUBAHUS ITAKEP-
IIPOOOK, TIPOMBIBKH 1 OCBOCHU S CKBAYKHH.

JU1s1 BCKPBITHSI KOJIOHHBI OIIPOGOBAHBI PA3TMYHBIC
TEXHOJIOT U

TexXHOJOTHA THAPONECKOCTPYHHOM
nepdopammu (1).

JaHHas1 TEXHOJIOTUS NIUPOKO U3BECTHA U
TIPUMCHACTCA MHOT'MIMY KOMITAHUAMH.

Hononbayemoe ofopynoBanme ONA NPOBLREHMA TEXHONOTHH

et frroban vernretang £ THAT

Hydraulic jet perforation technology (1).

This technology is well-known and is widely used by
multiple companies.

We started from performing hydraulic jet perforation
operations with the application of proppant plugs for
zonal isolation. But this technique was not providing
full structural integrity of proppant bridge. That is why
we started using drillable bridge plugs.

A perforator equipped with a sliding collar covering
jet nozzles was manufactured by the company. Below
the perforator we installed a setting device for a bridge
plug and the bridge plug itself. Ball for activation of
the setting device was inserted prior to lowering of the
assembly into well.

The following actions are:

» Lowering of abrasive jet perforator into well and
performing of hydraulic jet perforation;

» Hydraulic fracturing of the first zone is performed
(injection through production string);

* Well cleanout and wiper drifting is performed;

» Setting of a bridge plug and jet perforation of the
casing are performed in the second zone in one trip;

* Hydraulic fracturing of the next zone is performed
(injection through production string);

* Andsoon.. (depends on the number of zones to be
fractured).

TECHNOLOGIES

Surface complex for hydraulic jet perforation
(2) comprises a CT unit equipped with 1-1/2” (1-3/4”)
CT and hydraulic fracturing fleet (blender, control
station, pumping unit, manifold unit and gel tank).

Among the drawbacks of hydraulic jet perforation
one can find the following:

» High cost of operations due to the necessity of
hydraulic fracturing fleet utilization (partially);

2 * CT string deprecation;

Mp1 HaunHau ¢ nposenenusa I'TITN u ana * The number of holes is limited by the lifetime of
Pa300IIEHU OCTABIISJIN IPOMAHTOBbIE NPOO6KU. HO nozzles.
JIAHHBIN METOJ] pa300IIICHUS HE OOCCIIEYUBAT HAM
CTONPOIEHTHYIO TEPMETUIHOCTD TPOMAHTOBOTO m‘:ﬁmw PR TN B UL ST R ¢
MOCTA. [I03TOMY MBI CTAJIH IPUMCHSTH
pa30ypUBaEMBIE ITAKEP-TIPOOKH. L= =

H3rotosuu neppopaTop, KOTOPLIA
HMIMEJI CABIKHYIO BTYIIKY, 3AKPBIBAIOITYIO
T'UJIPOMOHHUTOPHBIC HACA/IKH, HHKE ITepdopaTopa T e | [Tt
CMOHTHPOBAHO MOCA/IOYHOE YCTPOMCTBO MaKep- A SOUUUUIITS + 2o imieear:
MPOOKHU 1 cama mpo6ka. lIap /it akTUBau — : i
ITOCAIOYHOTO YCTPOMCTBA BCTABIISICTCS CPA3y IEPE],
CITyCKOM OOOPYJIOBAHUSL.

JaneIne Bce IPOBOJINTCS MO CIEAYIONIEH CXEME:
* TIPOU3BOANTCS CITYCK I'H/IPOIIECKOCTPYHHOTO

nepgoparopa u nposoguTc npouecc I'TIT;

* mpousBoaunTcs I'PIT 1-i1 30HEBI (3aKa4YKa 1O KOJIOHHE); 3 In order to decrease the duration, lower

* IIPOUBBOJUTCS IPOMBIBKA CKBAXKUHBI OT IIPOIAHTA
U MaOJIOHUPOBKY;

* 32 OJVH CITYCK-TIOJ'bEM KOMITOHOBKHU IIPOU3BOISATCS
YCTAHOBKA ITAKEPA-IIPOOKU U TH/IPONECKOCTPYHHAS

the expenses and increase the success rate of
casing opening during multi-stage fracturing
operation we tried the technology of casing
opening using cumulative perforation (3). }
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nepgopanus KOJIOHHBI BO 2-H1 30HE;

e nposoaurcd I'PIT ciepyromert 30HbI (3aKa4Ka 110
KOJIOHHE);

* U TAKJAJIEE, B 3aBUCUMOCTH OT KOJIMYECTBA 30H.

Ha3eMHBI¥F KOMIIJIEKC 11 mpoBeaenus I'TIII
(2) cocTouT U3 KONTIOOUHTIOBOM YCTAHOBKM C THOKOU
Tpy60It fuamMeTpoM 38,1 (44,45) mm u (prota I'PIT,
COCTOSIIETO U3 OJIEHEPA, CTAHLINY YIIPABIECHHUS,
HA4COCHOT'O arperara, 6;10ka MaHHUMOJIb/IOB U EMKOCTU
JULSL TEJISL
HenpocraTku npoBeAeHN A TN POIECKOCTPYHHON
nepdopanmu:
¢ BBICOKASI CTOUMOCTb HU3-34 HEOOXOJUMOCTU
NIPpUBJIEYEHUS 9aCTU (priota I'PIT;

¢ usHoc 'HKT;

* KOJIMYECTBO OTBEPCTUU OTPAHUYEHO PECYPCOM
HAaCaJIOK.

J1A CHHKEHH A IPOSO/IKHTEIBHOCTH,
COKPAIEHHUA 3ATPAT H IIOBBINICHH A
YCHENTHOCTH BCKPBITHSA IIPH MIPOBETCHUH
pa6oT 1o MI'PII MBI OIPOGOBAIH TEXHOIOTIHIO
BCKPBITHA KOJIOHHBI KYMY/JISATHBHOM
nepdopanueri (3).
OCOOEHHOCTH IPOBEJEHUA KYMYIATUBHOM
nepdopanuu Ha THKT:
¢ cryckoM niepgoparopa Ha 'HKT nposoauTcs
nepgopanus 1-11 30HbI;

* nposoauTca I'PIT no KonoHHE;

* NPOU3BOAUTCA IMIPOMBIBKA CKBA’KMHBI OT IIPOITAHTA
U aOJIOHUPOBKY;

* CITYCKAETCS MAKEP-IIPOOKA JJ1s PA30OIICHU S
1-11 30HBI;

* NPOBOAMNTCS KyMyIaTUBHAA ntepdopanusa Ha THKT
2-11 30HBI;

* nposoauTca I'PIT cnenyromen 30HbL

JaHHaA TEXHOJIOTHA IO3BOJIAET IIPOBOAHUTH
nep@opanuio Ha NPOTAKEHHOM ydacTKe (4).
V HAC TAKOM Y4ACTOK COCTABUII 70 METPOB. MOHTAX
KyMYJIATUBHOTI'O ITep(popaTopa MPOU3BOJAUTCA Ha
YCTBE CKBAKUHBI ITyTEM CITYCKa KAXK/IOU CEKIIUHU B
CKBaKMHY U ITOCIEAYIOMUM MOHTAKOM HAa THKT.

B pericTBue nep@dopaTop Ha 3aJAHHOM [NTyOUHE

IIPUBOJINTCS C IOMOIIBIO I'U/IPABINYECKON I'OJIOBKHU

«JCKPA-50» co3ganuem gasaeHus B 'HKT.

V IaHHOI'O METOA TAKKE HAOIONACTCS P
HE/IOCTATKOB:

* MOXKET BBI3BATH PA3PYIICHNUE OO6CATHON KOJIOHHBI
U IIEMEHTHOT'O KAMHSI HE TOJIBKO B UHTEPBAJIE
nepgopanuy;

* BO3HHKHOBEHME 3aKOJIOHHBIX IIEPETOKOB;

e OOJBIIASI BEPOSITHOCTD IOJTYUCHUS
HCKAYECTBEHHBIX OTBEPCTUH U3-34 OTCYTCTBUSA
CHUCTEMBI LICHTPHUPOBAHUS;

e CpabaTBIBAIOT HE BCE KYMY/IITHBHBIE 3APSI/IbI;
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The actions taken during CT-conveyed cumulative

perforation include:

» Perforator is lowered into well using CT and
perforation of the 1st zone is performed,

» Hydraulic fracturing of the first zone is performed
(injection through production string);

* Well cleanout and wiper drifting is performed;

» Bridge plug is lowered into well to isolate the first
ZOng;

¢ CT cumulative perforation of the second zone is
performed;

» Hydraulic fracturing of the next zone is performed.

MIPT] + rapoMe X SHHYECKEA NPOKANBIBMOWAR NepopalHMa B CHBAKWHAX
€ 2AUEMEHTHROBAHHLIMH XBOCTOBMKAMN

5

Mentioned technology allows to perform
perforation along the extended intervals (4).
In our case such an interval was 230 ft. long. Rig-up
of cumulative perforator is done on the wellhead
by means of lowering each section into well and
subsequence fitting on a coiled tubing. The activation
of perforator on a certain depth is performed using
ISKRA-50 hydraulic head by means of pressure
increase in CT.
Such technique has also a number of drawbacks:
» It may cause damage to the casing string and cement
stone not only within the perforation interval;
It may generate behind-the-casing flows;
» There is a high probability of getting low-quality
perforations due to the absence of alignment system;
» Not all shaped charges get fired,
* High cost of shaped charges.



Nepchopauma KONoHHB! W HAMBIE KABEDH

¢ BBICOKAsA CTOUMOCTD 3apAI0B.

Tak>Ke HAMH ONIPOOOBaHA TEXHOJIOTHA
BCKPBITHA KOJIOHHBI THAPOMEXAHHUIECKOH
npoxaneiBaronieri nepdgopanueri (FMIIII) Ha
THKT (5).

Oco6eHHOCTD NTpoBeAeHUs Iporiecca TMIIIT:

e cmryckoM I'MIIIT 1a THKT npoBOAUTCSA BCKPBITHE
1-11 30HBI;

e nposoautcs I'PI1 110 KOJIOHHE;

* CKBAXXMHA IIPOMBIBAETCA OT OCTATKOB
IIPOIAHTA U MIA0JIOHUPYETCS;

* CITyCKAETCA MAKEP-TIPOOKA I
pas3obiieHus 1-i1 30HbI;

o nposoautcs I'MIIIT na THKT 2-11 30HE,

e nposoauTCs I'PIT 2-11 30HBI 11O KOJIOHHE.

I'nmapoMexaHHIECKHH
IIPOKAJIBIBAIOUIH I Tepdoparop
COCTOHT U3 THAPOIMIHHIPOB,
IIPHBOJANIHNX B JEHCTBHUE HOXKH, X
CAMHX HOXKEH C THAPOMOHHUTOPHBIMH
BcTraBKkaMH (6). TuppoMexaHndecKkas
nep@opanus IPOU3BOJUTCA CJIEAYIOMINM
ob6paszoM: B kosionHe 'HKT cozpaercsa 7
JIaBJIEHNE, HOXKMU O[] AECMCTBUEM JIABIIEHU A
MPOKAJIBIBAIOT KOJIOHHY, 4 ITOCJIE IPOKOIA KOJIOHHBI
TUAPOMOHUTOPHBIE COILIA IPOU3BOJAT PA3MBIB
LEMEHTHOTI'O KAMHS U MOPOABI 34 KOJIOHHOM.
I'MIpOMOHHUTOPHBIE HACATKU OPUEHTUPYIOT
CTPYH B INIOCKOCTAX, MPOU3BEJEHHBIX ITPOKOJIOM
1oz 90° OTHOCHUTEIBHO OCU ITEPdOpaTOpPA.
ITpOAOIKUTENBHOCTD HAMBIBA KABEPHBI COCTABIIAET
5—-30 MUHYT B 3aBUCMMOCTHU OT KOJUIEKTOPA.

Ha cnarige npeacTaBI€H MAKET 3aKOJTOHHOTO
IPOCTPAHCTBA C IPOKOJIOTOM 00CATHOM TPYyOO¥t
H Pa3MbBITOM KaBEePHOH (7). TakKe NPONU3BEJCHBI
MCIIBITAHWUA HOXKENM HA U3BHOCOCTOUKOCTD ITYTEM
IIPOKOJIA OO6CATHOM TPYOBI C TOJIIUHON CTEHKU
10 mMm. Hox nmocte nposegenus 100 mpoKonoB
MPAKTUYECKUUI HE UMEET U3HOCA.

[IpenmyiecTBa JAHHOU TEXHOJIOTHUH:
e He HapymaeTcs HeJIOCTHOCTD LIEMEHTHOI'O KOJIbIA }

We also used the technology of casing
opening using hydraulic-mechanical piercing
perforation (HMPP) on a CT (5).

The actions taken during HMPP process include:

* HMPP is lowered on a CT and perforation of the first
zone is performed;

* Hydraulic fracturing of the first zone is performed
(injection through production string);

* Well cleanout and wiper drifting is performed;

* Bridge plug is lowered into well to isolate the first
ZOong;

» Perforation of the second zone is performed using
HMPP on a CT;

* Hydraulic fracturing of the second zone is
performed.

Hydraulic-mechanical piercing perforator
consists of hydraulic cylinders that set blades
into action and the blades themselves equipped
with jet nozzles (6). Hydraulic-mechanical

MakeT 3aKONOHHOMND NPOCTPaHCTRA
€ ApoKonoToil 0GcanHof TPYGOA M PasMLITOR KaBepHoH
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perforation is performed in the following way: pressure
in the CT is increased, the blades are pressure activated
and pierce the casing string, after the piercing is
performed jet nozzles wash out cement stone and
formation rock behind the casing. Jet nozzles are
orienting the jets in the plane that is at right angle to
the perforator axis. The duration of cavity creation is
5-30 mins depending on the formation type.

On the slide there is 2 model of the annulus
with pierced casing string and jet-broken cavity
(7). We have also tested the wearing capacity of the
blades by means of piercing the casing string with the
length thickness of 10 mm (0.4 in). After more than
100 of piercings made the blades have little to no wear.

Among the benefits of this technology one can find
the following:

» The integrity of the cement sheath below and
above the perforation interval is maintained. This }
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BBIIIE U HUXKE 30HBI IEP(HOPALIUH, YTO UCKIIIOUAET
BO3MOKHOCTD 3d4KOJIOHHBIX IIEPETOKOB;

* IUIOIIAJb BCKPBITUSA 1 OTB. 3/KOJIOHHHI (8 CM?)
BBIIIIE 110 CPABHEHUIO C APYIUMHU TEXHOJIOTUAMU
niepoparuu (BKITO-TITT-30-BO — 26 Mm);

* COXPAaHAETCA LEJIOCTHOCTD KOJIOHHBI, €€
YCTOMYUBOCTD U TEOMETPHS,

* T'MJPOMOHUTOPBI PACIIOIOKEHBI
HEIOCPEACTBEHHO B CAMUX HOXAX, YTO
IIO3BOJIACT PA3MBIBATDH KABEPHBI YK€ 34 KOJIOHHOM,
BCJIEACTBUE YEro Pa3MepP KABEPH CYLIECTBEHHO
YBEJIMYUBACTCS;

OCHOBHBIM HEJIOCTATKOM JAHHOM TEXHOJOI'NU
ABJIAETCSI HEBO3MOXKHOCTb COBMECTUTD PAOOTHI IO
PA306IIEHUIO U IPOKAIBIBAHUIO 32 OAUH cITycK THKT.
Mgzl paboTaem HaJ| 3TOH NPpOOIEMOM, U, IyMAIO, B
ONMMKANUIIEE BDEMS €€ PEIINM.

Kakaprit meTon nepgopamumu nMeeT CBOH
IIPEHMYIIECTBA H HEJOCTATKH (8).
B COBOKYITHOCTH 3aKa3YUKY MIPEJIIATAETCI

eliminates behind-the-casing flows generation;

* The square of the opening is higher (8 sq. cm.) in
comparison to other perforation technologies;

» The integrity of the casing string is preserved, as
well as its stiffness and geometry;

» Jetnozzles are located directly in the blades
which allows to create cavities behind the casing
string. This increases significantly the size of
cavities.

The main drawback of such technology is the
inability to combine zonal isolation and piercing
perforation in one trip. We are working on that issue
right now and plan to fix it in the nearest future.

Each perforation technique has its own pros
and cons (8). We always offer our customers the
best solution in terms of price and quality.

CpagHeHHE NPOKANBIBARKILSH NEPPOPALHK ¢ APYTHMH METOAAMK

[T e pap—— m
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[ e N TR ) [LEE] 14 LTt ]
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U T'HJIPOINECKOCTPYUHOTO nieppoparopa. JJanHas
TEXHOJIOT'HS IO3BOJINT BBINONHUTE MIPIT 6e3
noabema 'HKT Ha TOBEPXHOCTB.

7151 pa300MEHN UHTEPBAJIOB B CKBAXKMHAX
C 321IEMEHTUPOBAHHBIMUA XBOCTOBUKAMHU
UCHOJB3YIOTCS pa3byprBAEMBbIE TAKEP-TIPOOKHU
OTEYECTBEHHOT'O IPOU3BOJCTBA, IPEUMYILIECTBOM
KOTOPBIX SABJIAAETCA HAJIE)KHOCTD ITOCAKH,
CIIOCOOHOCTD BBIJIEPKUBATH BBICOKME JIABJICHUS,
BBICOKA5I CKOPOCTbB Pa30ypHUBAHHNS U HEOOIbIIAS
CTOUMOCTbD I1O CPABHEHUIO C UMIIOPTHBIMU
4AHAJIOI'AMU.

KonTioOMHI Ha peIHKE Poccuy npruo6peTaeT Bce
OOJIBIINE BO3MOKHOCTH, ITOSIBJISIIOTCS THOPHUHBIE
YCTAHOBKH, [IO3BOJISIIONINE BBITIOIHATH PA06OTHI
10 6yPEHHIO CKBAXKUH U OTEIbHBIC BU/IbI PA60OT
10 PEMOHTY CKBAKHH, PAHEE IPOU3BOAUBIINECS
TPAJULIIOHHBIM CIIOCOOOM.

DPPEKTUBHOCTD KOITIOOMHI'OBBIX TEXHOJOT U
HE BBI3bIBAET COMHEHHUH. 1 MbI MEJIJIEHHO UEM T10
IIyTH OCBOEHUSI BCE OOJIEE CIIOKHBIX OIIEPAIINH,
BBIIIOJIHSIEMBIX C IIOMOIIIBIO KOJMTIOOUHTIA. B Hamen
CTPAaHE BpeMs KOJITIOOHMHI'Y, O€3YCIOBHO, HACTYIIUT,
IOTOMY YTO AJIBTEPHATUBBI IAHHOM TEXHOJIOI'UHU
PEMOHTA CKBAKHH B HEPTAHO, 4 OCOOCHHO B
Ira30BOU IPOMBINZIEHHOCTH, HET. ©

CONCLUSION

At the moment we are preparing multi-stage
fracturing operation with no drillable plugs. We
plan to use packer and hydraulic jet perforator. This
technology will allow us to do multi-stage fracturing
without CT pull out of hole.

For zonal isolation in wells completed with
cemented liners we use drillable bridge plugs of a
domestic manufacturer. The benefits of such plugs
include reliability, the ability to withstand high
pressures, high speed of drilling out and low cost in
comparison to foreign analogues.

On the Russian market CT is expanding its
possibilities. Hybrid CT units that allow to perform
drilling and workover operations are appearing on
the market.

The effectiveness of coiled tubing technologies
is also practically assured. We slowly embark on a
course of introducing more complex CT operations.
Coiled tubing time in our country will, for sure,
come since there is no alternative to this technology
in terms of well workover for both oil and especially
gasindustry. @
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Hydropulsion”

Innovative Tools for Wellbore
Cleanouts and Optimisation

VIHHOBaUMOHHbIe NPUBOPLI 415 MPOMBIBKY V1 ONTUMU3ALMIA CKBAXWH

SpinCat

The SpinCat is an extremely durable
self-rotating nozzle available from

114" - 23" for well service applications.

The powerful jet design is engineered
to maximize the limited horsepower
available to the BHA at the end of a
long €T or workstring,

aCnuHKaTs

wlCNMMHEITS - 3T0 MAHOCOCTONKSRA
NPOMBIEOYHEA HACA/AKA C
ABTOMaTHYECKAM BPALLEHWEM

JNA BHYTPUCKBAXIHHEX paboT,
ACCTYNHE AWamerpe o1 31,75

A0 73 MM, KOHCTRYEUWA HaCaakm
NpeAHasHaYeHa 4n8 NOBLILUEHMA
rHApaBnMYeckold MoWwHOCTH Ha KHE
B KOHLUE AnMHHoE THKT 1nu pabovedi
ECNOHHEL.

Coil Connectors = MHAS = Interna

Surface Handling Equipment «

KoHHeKTops) ana THET »

Aokl gna MTHKT

JabolHan cenapayMa rasa « Bpaw@owwecd i HEBPALLAMILLIMECR Hac dAKW ANR T4

Welropulsion Lid

| & Externial Fisting Tools

Milling

Milling Tools

Hydropulsion's wide range of Mills
are designed for milling several types
of obstructions and loose debris
contained within the wellbare.

Mpubopsl ana $peseposanns

LWwpokuid exbop dpes
«XARAPONANLIH NPeAHAZHAYEH AR
(hpe3IepoBaHA Pa3NUUHEX TUNOB
NPENATCTBNA 11 0BNOMKOB ropHBLIX
NOpOA 8 CTRONE CKEAXNHEL,

B o o o

GMASS

The Gas Management & Separation
Systerm (GMASS). The separator Is
placed above the Motor or jetting Toal
and separates the gas from liquid
phases in a nitrified fluid, This reduces
the volume of gas passing through the
BHA preventing damage to motors
and increasing the impingement force
of jets.

GMASS

CucTema KOHTPONA 1 cenapaumn
raaa {GMASS), Hag apurarensm
WK HEUESRoM ANH NpoMBISKIA
YCTaHABNMEAETCA CENapaTtop,
KOTOPbIA OTAENAET Fa3 0T XUAXOR
a3kl B AZ0TUPOBAHHON XM AKOCTI
3710 YMmeHbLUBeT oBbbeM ra3a,
npoxogadiers depes KHK, He nasocuT
Epes ABWratento U NoebiluaeT
PazMbIBAOLLYI0 CNOCOBHOLTE
Hacanox,

« CT Impact Tools+ Well Cleanout Equipmeant

uipment = Downhole Gas Separation « Rotating & Nan-Rotating Jetting Tools

KOMMOHOBEW C ABAraTenAMM * NIoBEMNBHBIE NPYOCDHL) C

BHYTREHHWMM 11 BHELLHWAM

JAXBATOM

« Jbo PYSOBIHWNE ANA NDOMEIBKW CKBIAMWH, YVCThEBOE ob apyaoRaHmne » Ope3nl

OHWTOpPHOrD paiMbiba

154 Forest Avenue Telephons

fes 444 (0)1224 200125 H
Aberdeen LIK Fax +44 (1224 515010 ' n
AB15 4UN Email info@hydropulsion.com www. hydropulsion.com



czao HOBUHKA

| OBOPY[JOBAHUE /151 IXEKTOPHOU
OYUCTKMN CKBAXUH

lpedHa3HavyeHo 015t 8bINOIHEHUS onepayul NPOMbIBKU 8

20PU30HManbHbLIX U OPy2UX MUNO8 CK8aKUHaX C aHOMalbHO HU3KUMU

nnacmoebIMu 0asneHUsMU U 8bICOKUM NO210UWeHUeM Xudkocmu unu

8 CK8aXUHax ¢ NPOMSKeHHbIMU 20pU30HManbHbLIMU y4YacmKkamu.

| HHbIU CNOCO6 NPOMbLIBKU OCHOBaH Ha 3hgheKme IKeKMuUpPosaHus,
JagaemM020 NOMOKOM XudKocmu ¢ 60/1bWOU CKOPOCMbIO MeYeHUs.

. Cocmae o6opydogaHus: gf;ym UCKBaXUHHasi KOMNOHOBKa,

 y3en Hamomku c deouHou HKT, ycmbegoe cbopHoe ocHogaHue

(Ons ckeaXUH C HaK/TIOHHBIM yCcmbeM). Akcniyamupyemcsi COBMEeCMHO
¢ Konmo6uH208bIMU yCMaHOBKaMU.

uamemp THKT, mm: 38,122, 2/50,8x 25,4/60,3x31,8:;
0aghpuyueHm axexyuu: 0, 1...0,3;
MakcumanbHasi OnuHa cKkeaxuHbl N0 cmeony, kM: 9o 3

guamemp KOMNOHOBKU, MM: 54...76;
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Kirill OVCHINNIKOYV, Andrey GURIANOYV, Pavel BUZIN, Aleksander KATASHOV, Geosplit Ltd;
Oleg DUBNOV, Ruslan AGISHEV, Maksim BARDIN, Marat ZAIDULLIN, Skolkovo Foundation

BBEJEHHE

OJIHNM U3 XaPaKTEPHBIX TPEH/IOB OCIETHUX JIET
B POCCUICKO HE(PTETA30BOI OTPACIIU ABJISIETCSA
YBEJIMYEHHE JJOOBIYH YIVIEBOJOPOJOB C TOMOIIBIO
yBeJIMYEHHN (DOH/IA TOPUBOHTAIBHBIX CKBAXKUH,
CTUMYJIUPOBAHHBIX C TOMOMIBIO MHOTOCTAJUHHOT'O
ruipopaspeisa rwiacta (MIPIT). Ipu o6meM pocte o6’beMa
OypEeHUSI TOPUBOHTAIBHBIX CKBAKUH, YBETUYCHUS JJIUHBI
T'OPU3OHTAJIBHBIX CTBOJIOB M KOJIMYeCTBA cTyIieHer MI'PIT
JIOOBIYa HE(PTHU YACTO HE COOTBETCTBYET IPOEKTHOMY
YPOBHIO M OHOU M3 BAXKHENUIIINX 32]a4 Pa3PAOOTKHU
MECTOPOXK/IEHUSA CTAHOBUTCA MOJTYUYEHUE HANOO0IEE
MOJIHOM MTH(POPMAIIUH 1O TPUTOKAM IPOAYKTUBHBIX
WHTEPBAJIOB CKBAXKIH.

IIpoBeaeHnE U MHTEPIPETALIMA PE3YIBETATOB
reo(pU3NIECKUX UCCIIEIOBAHUI, XOPOIIO
3aPEKOMEHJIOBABIINX CE6S1 B BEPTUKAJIBHBIX CTBOMAX,

B F'OPU3OHTAIBHBIX CKBAXKUHAX OCTIOKHEHBI
MHOT'O(PA3HOCTBIO IMTOTOKA, U3MEHEHUAMHU CKOPOCTHU
TeYeHUd (PIIONU/1A B CTBOJIE, HATMYHUEM BOCXOAAINUX U
HUCXOJAIINX YYACTKOB TPAEKTOPUU TOPU3OHTATIBHOTO
y4acTKa cTBOA [1]. [IpAMON neEpeHOC TEXHOIOT NN
MPOBEICHUS UCCIIEJOBAHUI U AJITOPUTMOB
WHTEPIPETALNU C BEDTUKAJIBHBIX CKBA’KWH HA
TOPU3OHTAJIBHBIE TPHUBOJUT K OIMUOOYHBIM 3AKTIOUEHUSAM
[2]. TIpu rccnegoBaHuU IIPOAYKTHUBHBIX TOPU30HTOB
TOPU3OHTA IPOBOJUTCA YCTAHOBJIEHUE OTAAIOMUX

UHTEPBAJIOB, COCTAB ITOCTYITAIOIINX (PIIONIOB U UX JJEOUTHL.

Omnpeznenenre npoguICH MPUTOKA B 9KCILIYATAIIMOHHBIX
CKBA’KHMHAX ABJISAETCS OCHOBOU JIJIA IPUHATHUA
TEXHUYECKUX PEMICHUH IO MAKCUMAIBHO 3(PPEKTUBHOM
Pa3paboTKE MECTOPOKICHUN HE(PTH U I'a3a, ONTUMHU3ALIUU
PEMIEHNI 10 3aKAYUBAHUIO CKBAKHMHBI MJIU ITPOBEAECHUIO
paboT IO KAMUTAJIbBHOMY DEMOHTY.

J10 HEZLABHETO BPEMEHH HE CYIIECTBOBAJIO A/IETEPHATHUBEI
BHYTPUCKBAKUHHBIM KAPOTAKHBIM OIEPALTHAM, YTOODI
ONPEJETUTH MECTA IIPHUTOKA BOJbI B TOPHU3OHTAIBHBIX
CTBOJIAX, IPOBECTU MOHUTOPHHI BHK mim nposectu
OLIEHKY MEPOIPHATUI 1O MNOBBIIIEHUIO HEPTEOTAAUHN
riacra. Kaporaknasa onepanus B rOpU3OHTAILHON
CKBAKUHE ABJIAETCS OTHOCUTENBHO JOPOrOCTOAIIEH
IpOLEAYPOH, TPeOYIOIIEH IPUMEHECHUSI CEPBUCA THOKHX
HACOCHO-KOMITpeCcCOpHBIX TPyO (I'HKT) miu TpakTopoB.
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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 wells and 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
wells, however, encountered various challenges
in horizontal laterals as the logged section is
often more than 20 times longer compared to
vertical wells [1]. 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. Direct transfer of
production logging technology and interpretation
algorithms from vertical wells to horizontal wells
leads to erroneous conclusions about the well
performance [2]. Moreover, the quality of well
completion and reservoir management decisions
for production wells largely depends on the
production logging data such as mechanical
flowmeter and fluid capacitance surveys.

Until recently, there is no alternative to
wireline downhole tools being used to evaluate
the placement of fracturing proppant or acids,
production rate and zonal water breakthrough.
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 several
factors and among of these are as follows: 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 wireline



OCymeCcTBUMOCTD U YCIIEMTHOCTD OIIEPALIMUI 3ABUCUT OT
CE30HHOU JOCTYIIHOCTH CAMOM CKBAKHHBIL, CJIO)KHOCTH
(pOPMBI 1 THTEHCUBHOCTYU HA60PA KPHUBU3HBI HAd YYACTKAX
Y1 MECT U3MEHEHUS BHYTPEHHUX JUAMETPOB OOCATHON
KOJIOHHBL

JlaHHA4 CTAThs COAEPXKUT OO630P NEPCIEKTUB U
HOTPEOHOCTH UHAYCTPUHU B ATTBTEPHATUBHBIX METOLAX
UCCJIEAOBAHUI CKBAKHUH — MAPKEPHOM JUATHOCTUKHU U
MOHUTOPUHI'A TPO(DUIEN TPUTOKOB TOPU3OHTAIBHBIX
CKBaXHH. TaK:Ke IPUBOAUTCS ONMHUCAHUE OJJHOTO U3
HanO0JIEE IEPEIOBLIX METO/IOB MOHUTOPUHI'A C IOMOIIIBIO
KBAHTOBbBIX MAPKEPOB-PEINOPTEPOB, IIO3BOJIAIOIIETO
COKPATUTDb KOJIMYECTBO BHYTPUCKBAKUHHBIX OlIEPALIUHT,
CHU3UTDb CTOUMOCTD U ABAPUMHOCTD UCCIIEAOBAHUN
CKBA)KHH, 4 TAKXKE PEATU30BATD (PYHKITHIO ITOTyYEHUA
JAHHBIX 10 PA0OTE MHTEPBAJIOB CKBA’KMUHbBI B TEYEHUE
JJIMTEBHOI'O IIEPHO/A BDEMEHH.

I PAVBEPBI PBIHKA

B Poccuu naunHasg ¢ 2010 roga orMedaeTcs yCTOMYUBbIA
POCT JOJIN TOPHU3OHTAIBHOTO OYPEHMS B OOIIEM OObEME
3KCIITYATAITMOHHOH IIPOXO/IKH, YTO CBU/ICTEIBCTBYET O

KAa49C€CTBCHHBIX UIBMCHCHHMAX B TCXHOJIOTMYCCKHUX ITIOAXOgaX

JOOBIBAIONINX KOMITAHHI.

Kax nokaspIBaeT MMPOBOH OIIBIT, TOPU30HTAJIbHbIE
CKBAKUHBI UMEIOT IEOUTHI B CPEJTHEM B 3—8 Pa3 BBIIIIE,
4eM BEPTHKAJIBHBIE CKBA’KUHbI, BCKPBIBAIOIINE OTH
U TOT K€ NIPOAYKTHUBHBIN IUTACT. Pacmmpenune (ponaa
TOPU3OHTAJIBHBIX CKBA’KMH ITO3BOJISAET COKPATHUTD
ONEPALIMOHHBIE 3aTPATHI U B IEJIOM OIITUMHU3HUPOBATD
CETKY JOOBIBAIOIINX CKBAXKUH. DKOHOMHYECKUIT 3(PPEKT
ABJIAETCA JPANBEPOM IS YBETUUEHUA JOCTYITHOCTH
TEXHOJIOI'UI TOPHU3OHTAIBHOI'O OYPEHH S HA POCCUICKOM
PBIHKE, CITOCOOCTBYET YCOBEPIIEHCTBOBAHUIO YPOBHSA
CONIPOBOXK/JIEHHUA ONEPALINI 1, KAK CJIEICTBUE, — POCTY
KOHKYPEHIIMU HA PBIHKE IPEJOCTABIEHH YCIIYT.

CygeToM 3Tux (haKTOPOB 11O ntoram 2016 roga
TOPU3OHTAIBHOE GypEHUE AOCTUIIIO JOIH 34,9% OT BCETO
IKCIIyaTAIMOHHOr'O 6ypeHus B Poccuu. Kak nokazaHo
Ha puC. 1 1 2, 06111ee KOJIMYECTBO FTOPU3OHTAIBHBIX
CKBQKUH, BBEZICHHBIX B KCIUTyaTAIinio B Poccuu Ha 2016
T'Oofl, AJOCTHUIVIO 2457 €JHUL], yBEJIUYHBIIHCH 34 TOJl HA
26,8% [4]. B IpOIIEHTHOM COOTHOIIECHUH KOJTUYECTBO
T'OPU3OHTAIBHBIX CKBAXKUH JIOCTUIVIO 101U 30,9 % oT
BCEX KCIUTYATAIIMOHHBIX CKBA’KMH, 34KOHYEHHBIX
CTPOUTEJILCTBOM.

OXUAAETCA, 4TO B epcrieKTuse 2018—-2020 rogos Jost
T'OPHU3OHTAIBHOIO GypEHUsI JOCTUTHET 46—50%, 94TO
OOYCIOBINBACTCS INIAHAMH HHTEHCUBHOI'O OCBOCHUS
HOBBIX MECTOPOX/ACHUN B BocTOouHOM CHbupu [3].

B Onrpkanien NEpCneKTUBE B CBSI3H C UCTOLCHUEM
34M1ACOB U yXYJIIEHUEM I'€OJIOTUYECKUX XAPAKTEPUCTHK
Pa3pabOTKU HAa MHOTUX MECTOPOXKICHUSX
OTMEYAETCA [1AJJCHUE IIACTOBOI'O IABJICHUA U, KAK
CJIEICTBUE, YMEHBIIICHUE JEOUTOB CKBAXKHH. B CBA3U
C 3TUM JOO6BIBAIOIUE KOMITAHHUY OY/1yT BLIHYK/IEHEI
NPEATIPUHHUMATD MEPDI [ TOAACP KAHHS YPOBHS
JIOOBIYH — BBOJUTD B SKCILIYATAITHIO HOBBIE CKBAKHUHBI,
CTUMYJIHUPOBAHHBIE C TOMOIIBIO MHOTOCTAJUHHOTO
rupopaspeiBa racta (MIPIT).

Konmyectso oneparinit MI'PIT pacreT nponopriioHaabHO
YBEJIMYEHUIO YUCJIA BBOAUMBIX TOPU3OHTAIBHBIX CKBAKHUH

and coiled tubing equipment. This article provides
an overview of one of the alternative methods

of production logging in horizontal wells which
doesn't require well intervention using PLT tools,
Coiled Tubing or Tractor services. This method
employs marker technology of quantum dot
markers placed in the reservoir during stimulation.
The method also allows reducing the cost as well
as the complexity of acquiring downhole data.
Unlike the conventional PLT, the technology
described below can provide production logs on
demand during one year after well stimulation.

MARKET DRIVERS

From 2010 in Russia observed continues growth
of horizontal drilling which reflects structural
changes technical approaches applied by oil & gas
producing companies. In average, horizontal well
is are 3—8 times more efficient in production than
avertical well drilled in the same zone of reservoir.
Massive implementation of horizontal drilling
allows to decrease drilling and maintenance
expenditures and, in general, to optimize the grid
of producing wells.

Taking in consideration the benefits of
horizontal drilling, the technology is becoming
more accessible in the market, simultaneously
fostering competitive conditions for service
providers.

In 2016, the number of horizontal wells being
put into operation in Russia reached 2,457 units;
an increase of 26.8% over the year. Currently,
horizontal wells reached as much as 34,9%
shares of all production wells [3]. It is expected
that the share of horizontal drilling will increase
and reach 46—50% of production drilling in
2018-2020 during the intensive development of
new oilfields in Eastern Siberia [4]. Multi-stage
fracturing operations in horizontal wells are
relatively new and rapidly developing technology
in the horizontal well stimulation segment. The
application of multistage fracturing as a standard
technique started since 2011.

The growing trend of depleted oilfields and
declining production may drive producing
companies to invest more into horizontal drilling
and well stimulation. The most efficient method to
stimulate a horizontal well is multistage hydraulic
fracturing. The number of multistage fracturing
operations increasing together with the number
of horizontal wells from year to year. According
to the statistical data about 90% of all horizontal
wells are stimulated using multistage hydraulic
fracturing. However, the number of stages in
each fracturing operation depends on length of
horizontal laterals, geological specifics of local oil
reservoirs and technical considerations of oil and
gas producing company.

The dynamics of the annual number of
multistage fracturing jobs in Russia has
experienced a stable growth, from 522 operations
in 2010 to 3,751 operations in 2016 [5]. On average,
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JHHAMWEA $0HIA MNOPHIOHTANRHBIX H HAKTOHHO-HANPARITEHHLRIX CEKBAAKHH
NUMEER OF HORIZONTAL AND DEVIATED WELLS
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Pucynox 1- Junamurxa Koauuecmea CKeaMNCuH, 3aKOHUeHHbIX CMPOUMENsCMEoM 6
20PUOHMANBHOM U HAKIOHHO-HaANPaieHnom oypenuu 6 Poccuu 6 2006-2026 2zooax (paxm
u npoznog), eounuy,. Hecmounuic: IIY T3K [3], ananu3 RPI

Figurel — Dynamics of borizontal and deviated wells drilled in Russia in 2006-2026 (fact and
Jorecast). Source: CDU TEK, RPI Eastern Europe

OBBEM IMPOXOTEH B SKCILTYATAITHOHHOM BYPEHHH
STATISTICS OF PRODUCTION DRILLING
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Pucynok 2 - Tunamuxa o00sema npoxooku 8 IKCNAYamauuOHHOM Oypenuu 6 Poccuu
62006-2026 z00ax (gpaxm u npozno3), manmempos. Hcmounux: IITY TOK, ananru3 RPI

Fgure 2 — Dynamics of production drilling in Russia in 2006-2026 (the fact and forecast),
million meters. Source: CDU TEK, RPI Eastern Europe

U1 OOKOBBIX TOPHU30OHTAIBHBIX CKBAYKUH ITPAKTUYECKU a one multistage fracturing is operating in 7 stages
BO BCEX IOOBIBAIONTUX PErHOHAX. [TO06HAS TEHACHITUS on horizontal wells and 3 stages on sidetracks.
SIBJIAETCS CJIEICTBUEM OTCYTCTBHS OTPAHUYEHUI However, there are few numbers of 20-stage
npumeHeHus MI'PIT, kacaromuxcs TEppUTOpPUN fracturing operations executed by companies such
HEPTETA30HOCHBIX TPOBUHITUH, TPHUYEM OKOJIO 90% as "Rosneft" and "Gazpromneft". In 2025-2027
CJIy44€B CTPOUTENIBCTBA TOPUZOHTAJIBHBIX CKBAKHH perspective, as subject to active development of
COIPOBOK/IAIOTCA ITpoBeicHueEM MI'PTI TO MM MTHOM shale oil deposits (Bazhenov Shale stratum), the
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CTAJUIHOCTH, 3ABUCAIIEN OT IJIMHBI TOPU3OHTAIBHBIX
CTBOJIOB M I'€OJIOTUYECKHX OCOOEHHOCTEH KOHKPETHBIX
TJIACTOB.

AHaM3Upys JAaHHBIE KPYITHENIINX POCCUHCKUX
JOOBIBAIOIIMX KOMITAHUI, B 2016 TrOfly CPEAHEB3BEIIICHHOE
KOJIMYECTBO CTAAUH onepariuii MI'PIT cocTaBuio 6 ¢TUHHIIL,
IIpu 3TOM CpeaHEE KOJIMYECTBO CTAJUM IIPU ONIEPALIMAX HA
TOPU3OHTAIBHBIX CKBAYKMHAX U OOKOBBIX TOPU30OHTAIBHBIX
CTBOJIAX OTJIMYAIOTCA IPYT OT JPYTra: HA TOPU3OHTAIBHBIX
CKBA)KMHAX B CPEAHEM ITPOBOAUTCA 7 CTAAUN 34 ONIEPALTHIO,
Ha 60OKOBBIX TOPU30HTAIBHBIX CTBOJIAX — 3—4 CTA/IUH.
OTMeEUEHBI OTIENBHBIE CJIYYAU BBIIIOJTHEHU S
20-craguriaeix MI'PI 1, BBITIOTHEHHBIE KOMITAHUSIMU
«PocHe(PTE> U L'a311pOM HE(PTH». B nepcniektuse 2025-2027
TOOB OKHUIACTCA AKTUBHOE OCBOCHHUE 3JICKEN CITAHILIEBOM
He(dTH, B HACTHOCTH, OTIIOKECHUN GA’KEHOBCKOU CBUTBHI,

e MI'PTI ¢ KOIM4eCTBOM CTaIuH B 18—20 egquHuAL] OyAy T
IPHUMEHATHCA B KAYECTBE CTAHJAPTHON NPAKTHUKH.

B Hacrosmee Bpems, COIIACHO OLIEHKAM OTPACIEBBIX
IKCIIEPTOB, IPUMEPHO 80% OT BCETO KOJINYECTBA OIIEPAITHH
MIPIT npuxoanTCA HA ONEPAUN C KOJTMYECTBOM CTA/IUI B
Juanasone 3—7 equHull [5). Menbias, nopsagka 19%, nonsa
npuxoanTcsa Ha MI'PIT ¢ ynciom craguit 8—13. OcranbHOE —
310 MI'PII € ynciom cragui Ot 14 1 Bblie (puc. 3).

B panbherneM, ¢ pPOCTOM JJIMHBI TOPU3OHTAJIbHBIX
Y4aCTKOB 'OPU3OHTAJIBHBIX CKBAXKUH U OOKOBBIX
TOPU3OHTAIBHBIX CTBOJIOB, IPOU30HIET OTHOCHUTEIBHOE
YBEJINYEHNE KOJTNYECTBA OIIEPALINI B AUANA30HAX 8—13 1
OT 14 1 BBIIIIE CTAIUM.

Cermenrtanud petHka MI'PI1 B paspese craguii B
JICHEKHOM BBIPAKEHNH [TI0OKA34HA HA PUC. 4.

average number of hydraulic fracturing stages
increases up to 18—20 units per horizontal well.

According to expert opinions, around 80% of
multistage fracturing are jobs with 3—7 stages [5,
06]. Only 19% of all fracturing operations included
8—-13 number of stages. About 1% of all multistage
fracturing jobs included 14 plus stages, however,
associated with 6% of financial value. Figure 3
shows dynamics of multistage hydraulic fracturing
market and changes of its segmentation regarding
the number of stages per one operation.

As seen from Figure 4, a multistage fracturing
operation is costly. In this regard, it is important
to run post-fracturing production logging (PLT)
study for determining the number and working
parameters of production intervals. In most of the
cases, producing companies use a combination of
production logging methods such as mechanical
flowmetery, acoustics and thermometry. Analyzing
the market of production logging in horizontal
wells in Russia it was noted that the number of PLT
jobs increased 5 times in the period 2012-2017
(Figure 5).

There are several reasons driving this growth:

* Increase in horizontal drilling up to 2,5 times;
* Increase in sidetracking activity up to 3,1 times;
* Utilization of multistage hydraulic fracturing as

a standard stimulation technique in horizontal

and deviated wells.

Today around 97% of PLT operations are done
through well intervention with conventional

CETMEHTAITHA PBRIHKA MITPII
AULTI STAGE FRACTURING MARKET SEGMENTATION

mmmm 3-7 cragui [3-7 stages

14 » Gonee cTagwit/14 plus stages

12 4155

B-13 cragwi/ B-

o B erof Total

Pucynox 3 — Cezmenmauusn poinca MI'PII 6 pa3pese cmaoutinocmu onepauuii 6 pusuuecxom

esviparxcenuu, onepayuu. Hcmounux: ananru3 RPI

Figure 3 — Segmentation of the fracturing market by number of stages. Source: CDU TEK
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Pucynorx4 — Cezmenmauvusn poina MI'PII 6 pa3pe3e cmaduiinocmu onepauiiii 6 0eHencHom

éoipadcenuu, mapo pyoaeii. Hcmounux: anaau3 RPI

Figure 4 - Segmentation of the fracturing market in value terms. Source: CDU TEK,

RPI Eastern Europe

CrumMyssanus FOPU3OHTAIBHON CKBAXXUHBI C IIOMOIIBIO
MI'PIT aBiIsI€ TCA AOPOTOCTOAIIEHN ONEPAITHUEI. YIUTHIBAS
3TOT (PAKT, IPH BBIIOTHEHUU onepariuy MI'PT1
IIPEAIIOIATACTCA OPraHU3aLMA BHYTPHUCKBAKUHHOI'O
MOHHUTOPUHTIA C HEJIBIO BBIJICICHUS (DAKTUYCCKU
PaBOTAIONIUX UHTEPBAJIOB, ONIPEACICHUS COCTABA U ICOUTA
HOCTYTIAIOMIEro QJIIOUAA U T.JI., IPOBEACHUE KOTOPOT'O
34aBHUCHUT OT KOJIMYECTBA CcTau MI'PIT, B1uj1a BBIOpAaHHOM
TEXHOJIOTUHU IIPOBEIECHU S MOHUTOPHUHI'A (MEXAHUYECKASA
PaCXOAOMETPUS, MAPKEPHBIE METOABI, TEPMOMETPUSA),
CJIOKHOCTH UCIIOJIb3YEMOI'O O60PYAOBAHM A, OCOOEHHOCTEN
JIOTUCTHKU U PAJIA IPYTUX PAKTOPOB.

AHaM3Upys PHIHOK OIIEPALIUI 10 BHYTPUCKBAKUHHBIM
UCCNENOBAHUAM I'OPU3OHTAJIBHBIX CKBAKUH r1ocyie MI'PIT,
OTMEYEHO, YTO B TeueHUe 2012—2017 rofoB B GU3NYECKOM
BBIPKEHUH KOJIMYECTBO OIEPALTI BBIPOCIO IIOYTH B ITATH
pa3 (puc. 5).

DTO O6YCIOBIEHO CAEAYIONUMU IPUYHUHAMU:

* POCTOM I'OPU3OHTATIBHOTO OYPEHUSA — OOJIEE UEM

B 2,5 pa3a 32 3TOT IIEPUOT;

* yBEIUYEHUEM OObeMa CTpoUTENbCTBA BI'C — B 3,1 pa3a

BTeueHue 2012-2017 ronos;

* pacClIMPEHHEM NIPAKTUKU ITpuMeHenns MI'PIT

HAa FTOPU3OHTAJIBHBIX CKBAXKUHAX U OOKOBBIX

T'OPHU3OHTAIBHBIX CTBOJIAX.

Ilo coctosanmio Ha 2017 rom, OKono 97% onepanuin
MoHuTopuHra MI'PIT gemaeTcsa ¢ ToMOIIBIO IIPOMBICTIOBO-
reopusnueckux uccneposanuii (IMNM) — usmepenune
apaMeTPOB IIPOU3BOAUTCS IIPU ITIOMEICHU N
KOMILJIEKCA ATITAPATYPhI B CKBAXKUHY C IIOCJIEYIOMICH
UHTEPIIPETANMEH JAHHBIX O TEMIIEPATYPE, IABJICHUH U
IPOYHUX ITAPAMETPAX, KOTOPBIE XAPAKTEPUIYIOT COCTOSIHHE
CKBAKUHBL

AHQJIM3 IOKA3BIBAECT, YTO CTOUMOCTb MOHUTOPHHIA
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downbhole tools. Those tools are conveyed
downhole using Coiled Tubing equipment.

PLT jobs are costly and could reach 30—-48% of
multistage stage fracturing operation, depends
on the number of stages and complexity of well
intervention.

The specifications of horizontal laterals demand
further sophistication of downhole tools such
as increasing the number of spinners to cover
wellbore cross section area. Further, 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. Often, in
horizontal wells, the standard mechanical flow
measurement frequently becomes uninformative
and instead, characterise fluid that filled up
the lateral rather than the actual performance
of the production intervals [7]. In comparison
with vertical wells, the possibilities of de-noising
inflows in horizontal wells by methods of
thermometry are limited. This is due to a slight
variation in geothermal temperature along
the length of the horizontal section and lower
differential pressure drawdown per layer than in
vertical wells.

An equipment for measuring spectral noise
downhole could help to detect a wave pattern
of acoustic emission and to identify medium-
and high-frequency anomalies associated
with filtration of fluid through the rock within
the critical matrix. These anomalies allow
the determination of producing intervals
differentiated from the low-frequency noise
associated with the flow of formation fluid in the



OIIEPAITHH IO HCCAEJOBAHHIO TOPH3IOHTAJBHBIX CEKBAXHH
PRODUCTION LOGGING IN HORIZONTAL WELLS
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Pucynox 5 — O6sem poina monumopunza MI'PII ¢ gpusuueckom ésiparcenun 8 nepuoo
2012-2027 200086 6 pa3pe3e munos memooos, onepavuii. Hcmounux: ananu3 RPI.
IIpumeuanue. O066em PoiHKa umepaemcs 8 Koauuecmae onePanuii Ha CKeaiCuHax

Figure 5 — Dynamics of post fracturing PLT operations in 2012-2027

¢ nomoupto [1T'M gyra MI'PIT ¢ 3—7 cragusaMu MOT'YT B
CpeRHEM JOCTUTATH 48% OT BCEN OCTATIBHON CTOUMOCTH
paoor, nyis 8—13 craguil — 44%, st MIPI ¢ 14 cTaausMu
U BblIIIe — 30%. COITIACHO JJAHHBIM 3KCIIEPTOB 32 2017 Tox,
croumocTb onepanyu I1I'N gy MI'PIT ¢ 3—7 craguamu
KOJEe6IeTCs B IUaTta3oHe oT 7,6 10 10,5 MitH py6ieit, ¢
8—13 crapusmu ot 15,2 1o 18,2 MutH py6aei, ¢ 14 u 6osee
craguamu 21,3 — 26,6 MiTH py6Iieit.

CrenuprKa rOpU30HTAJIBHBIX CKBAKHH TPEOyET
TAK>KE PEIICHUS TAKUX BOIIPOCOB, KAK CHSITHE JIAHHBIX
10 dazaM PIIon1a IO BCEMY CEYEHHUIO CTBOJIA CKBAYKUHBI
YCTAaHOBKOU HECKOJIBKMX CIIMHHEPOB Ha puoop I1TH,
BiussHUe THKT HAa TOYHOCTD U3MEPEHUS JABIIEH S
U PACXOJOB. 3a9ACTYIO B YCJIOBUAX ITOPU3OHTAIBHBIX
CKBA)KWH CTAHIAPTHASA MEXAHUYECKASA PACXOIOMETPHS
4aCTO CTAHOBUTCS HEMH(POPMATHUBHOH, 4 TOKA3aHUS
METO/OB OIIPEAETIEHHNA COCTABA OTPAXKAIOT B IIEPBYIO
ouepesb HE PabOTY IUIACTOB, A XAPAKTEP 3aTIOTHEHUA
CTBOJIA CKBAXKMH [7]. IIprMeHeHre CTaHAAPTHBIX
KoMm1iekcoB [1T'U ¢ ofHOM TypOUHON pacXo/IoMEpPa,
TPAAUIIMOHHO UCIIOIb30BABIINXCS B BEPTUKAIBHBIX
CKBAKMHAX, TIOKA3JI0 C€0sI HEOIITUMAJIbHBIM PEIICHUEM
JUISI TOPU3OHTAJIBHBIX CKBAKUH U IIPUBOJUT K OITNOKAM
uHTepIpeTanuu [8). bosee ycriemHoe BbIIIOJTHEHUE
UCCJIEIOBAHUI MOKET OBITh OCYIIECTBJICHO C IIOMOIIIBIO
CHENHATU3UPOBAHHOI'O ANITAPATYPHOI'O KOMILJIEKCA,
CIOCOGHOT'O YBEPEHHO PEIIATH [IOCTABJICHHBIE 33/JA49U B
CKBAKMHAX C MHOI'O(DA3HBIM TCUEHUEM H PACCIIOEHHBIM
THOTOKOM. [OpHU30HTAIbHBIE CKBA’KHUHBI HAKJIA/IbIBAIOT
CEPBE3HBIE OI'PAHUYEHHS HA COTYTCTBYIOLIUE
METO/bI AUATHOCTUPOBAHUS IIPUTOKOB, TAKHE KAK
TEPMOMETPUSL. DTO OOYCIIOBICHO HE3HAYNUTEIbHBIM
U3MEHEHHEM I'€OTEPMHUYECKON TEMIIEPATYPBI IO IJINHE
T'OPU3OHTAJIBHOTI'O YYACTKA U MEHBIIUMHU JICIIPECCUSMU

wellbore. However, this method requires non-
stationary measurement technologies requiring
periodic and time-varying measurements. The
reason behind it is a sudden change in the
wellbore fluid composition after the well is
being put in production. The use of standard PLT
downbhole tools equipped with single flowmetry
spinner is not adequate for horizontal well and
leads to interpretation errors [8]. For better results,
this required a specialized downhole tool capable
of dealing with multi-phase and stratified flow
[9]. Conventional downhole tools are designed to
provide production data during well intervention
only and do not give a dynamic Figure extended
in time. Finally, well intervention has some risk of
coiled tubing stuck or loss of downhole tools in a
well with a subsequent costly fishing operation.
Importantly, if artificial lift methods, such as
electrical submersible pumps (ESP) installations
are used, it is required to complete well with the
bypass system and Y-tool technology. This enables
access of wireline tools or coiled tubing string
below the ESP to determine the inflow profile
across 2 number of zones and to answer questions
concerning a zone’s production, water cut, and
gas/oil ratio. However, implementation of Y-tool
technology increases cost of well completion up to
20-25%.

IMPLEMENTATION OF MARKER
TECHNOLOGIES FOR PRODUCTION
LOGGING IN HORIZONTAL WELLS

Thus, there is a high demand for the
development and application of more accessible
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Ha ITACT, YEM IIPH UCCJIEIOBAHUHN BEPTUKAIBHBIX
CKBaXHH. B nociieiHue rojibl B KoMILIeKc I1T'M BBOAsATCS
OJIOKM U3MEPEHUSI CIIEKTPAJIBHON ITyMOMETPHH, C
MOMOIIIBIO KOTOPBIX MOXKHO MTOJTYYUTh BOJTHOBYIO

KapTHUHY AKyCTUYECKOU SMUCCHUU U BBIJIEJIUTh CPEAHE- U
BBICOKOYACTOTHBIC AaHOMAJINH, CBS3aHHBIC C (PUIIBTPALIUCH
(ron1a B TPEMMHAX U HOPAX KOJUIEKTOPA. DTU AaHOMAJINU
MHO3BOJIAIOT ONPEAEIATh PA6OTAIONINE NHTEPBAJIBI IJIACTA
Ha (POHE HU3KOUYACTOTHBIX ITOMEX, ACCOLUUPYIOIMNXCS

C TEYEHUEM IIJIACTOBOT'O (DJIION/1A B CTBOJIE CKBAKHUHBL.
OJIHAKO 3TOT METOJI TPEOYET HECTAITUOHAPHBIX
TEXHOJIOI'UH U3MEPEHUU, IPEAYCMATPUBAIOIITNX
MEPHUOAUYECKHE PA3HOBPEMEHHBIE U3MEPEHH B

MEPHOJ, PE3KOTO U3MEHEHH COCTABA (PIIIOUJ]A B CTBOJIE,
CBA34HHOTI'O C TPUTOKOM HETIOCPEICTBEHHO ITOCIIE 3aITyCKa
CKBA’KMHBL KOMIIJIEKC IPEAIIONAracT UCMOIb30BAHUE
COOPOK CIEUATIBHBIX MOJYJIEN C PACTIPENETIEHHBIMHU IO
CEYEHHIO CTBOJIA MHOT'O/IATYUKOBBIMHM CUCTEMAMH, 4 TAKKE
COOTBETCTBYIOIHUX TEXHOIOTUI JOCTABKH IPHOOPOB

Ha 326071, YCIIOKHEHNE KOHCTPYKITUH KOMILIEKCOB ITTH
HEN30EKHO CKA3BIBAETCA HA CTOUMOCTH PadOT.

I1pH yCTAHOBKE B CKBAXKUHE NIEKTPOLIEHTPOOEKHOTO
Hacoca (YOLH) HeOOXOIMMBI IONOTHUTEIbHBIE
MEPOINPUATHSA ITO OOECTIEYEHUIO JOCTABKHU
reo(pU3nIECKOro OOOPYAOBAHUS HA 32001 CKBAKHHBIL.
HInpOKO pacrpOCTPaHEH OANITACHBIN CTTIOCOO OCBOEHUSA
C IOMOIIIBIO TEXHOJIOIUH Y-tOOl, YTO IPEAYCMATPHUBAET
COOO0M UCTIOIb30BaHUE OTKJIOHUTENS NoaBecku YOLIH Ha
HA4COCHO-KOMITpeCCOpHBIX Tpy6ax (HKT) B koMniekce
C 6aAITACHOM KOJIOHHOM. DTO NO3BOJISET CIIYCKATh
reousnueckoe o6opygosanue npu nomomy I'HKT B
TOPU3OHTAIBHYIO CEKIIMIO CKBAXKUHBI B 06X07] YOLIH.

IIposeneHue reopru3nIeCcKux UCCIEA0BAHUN B
CKBaKMHAX C TOPU3OHTAJIbHBIM OKOHYAHHEM IIPU
PeANN3a MY TEXHOJIOTUH Y-LOO] 1a€T BO3MOXKHOCTD
CO3/1aTh YCJIOBUSL, MAKCHMAJIbHO IIPUOIHKECHHBIC K PEXKUMY
IIPOMBIIIJIEHHOM Pa3pabOTKU MECTOPOXKICHUS, YTO

ITOJIO’KUTEIBHO BIUSIET HA TH(POPMATUBHOCTD PE3YJIBTATOB.

OmHAKO 3Ta TEXHOIOTUSA IIPUBOUT K yIOPOKAHUIO
CTOMMOCTH 3aKAHYMBAHMS CKBAXKUHBI HA 20—25%.

MNEPCIEKTUBbI IPUMEHEHUA MAPKEPHOI
JUATHOCTUKHU IPOPWIEN IPUTOKOB
T'OPHU30OHTAJIBHBIX CKBAJKHUH

ITOMMMO TEXHUYECKNUX OTI'PAHNUYEHHNI, TAKUX KAK
HEOOXOIUMOCTD OCTAHABINBATH CKBA)KMHY BO MHOTUX
CJIy4asnx, MPOBOAUTD UCCIIEJOBAHME B UICKYCCTBEHHOM
peXXuMe, HEBO3MOXKHOCTD nposegeHud [1T'Y s pana
KOMIIOHOBOK MI'PIT, ciycKaemble B CKBAKMHY KOMILICKChI
IIT'Y1 TO3BOAIOT ONYYATH TOJIBKO €JUHOBPEMEHHYIO
KapTUHY IIPUTOKOB B CKBA’KMHE. OHU HE ITO3BOJIAIOT
BBIIIOJIHATH MOHUTOPHUHI' B TEYEHUE ITPOJO/DKUTEIBHOI'O
BPEMCHMU U ITOJIYYATb JUHAMUWYCCKYIO KADTHUHY
PaboThl MHTEPBAJIOB CKBAKMHBL Kpome Toro, npu
BHYTPUCKBAKMHHBIX OIIEPALUAX CYIIECTBYIOT PUCKU
IIPUXBATA UJIU IIOTEPU 3200MHBIX UHCTPYMEHTOB,
Tp€6yIOH_LI/IX JUTUTCIIBHBIX U JOPOT'OCTOAITUX JIOBUJIbHBIX
paoor.

TaxkuM 06pa30M, CYIIECTBYIOT CEPLE3HBIE IOTPEOHOCTH B
Pa3padOTKE U IPUMEHEHNHU 60JIEE TOCTYIHBIX TEXHOJIOI UM
MOHUTOPUHI'A IPOMUIIEI TPUTOKOB FTOPUZOHTAILHBIX
CKBAXUH € MI'PTT, 4TO MOXET OBITh PEATTU30BAHO
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production logging technologies to be used in
horizontal wells. This can be addressed using
alternative methods of production logging such
as marker technologies. Importantly, the marker
technologies are expected to be 30-40% cheaper
compared to conventional well intervention with
PLT.

First cases of non-conventional production
logging operations that used marker or tracer
technology have been recorded in Russia in 2011.
As of 2017, the country does about 60 various
types of chemical PLT operations per year. At the
same time, until 2026 the market potential of
marker methods is estimated at 35% of all post
fracturing operations in horizontal and deviated
wells (Figure 6).

The principle of operation of marker diagnostics
of well inflows implies the addition of a labelled
substance to the injected liquid or proppant and
the tracking of markers in samples of formation
fluid taken on the surface.

With marker methods, the following marking
technologies are used:

e Fluorescent: uranin A, rhodamine C and others;
¢ Tonic: carbamide, potassium nitrate and others;
¢ Quantum markers-reporters (Geosplit);

* DNA markers.

Despite the prevalence and low cost of using
fluorescent, ionic and organic markers, the weak
side of these technologies is the quantitative
limitation of possible combinations of markers
with 10—14 units, as well as the difficulties in
quantifying the profile of the inflow of the
well during monitoring. From the list of marker
technologies above, the featured one is the
technology employing quantum dots marker-
reporters, used by Skolkovo resident company —
Geosplit Ltd.

The technology features a synthesis of the
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 nanometers in diameter [9].

Colloidal quantum dots irradiated with a laser
fluoresce in different areas of the electromagnetic
spectrum due to quantum confinement [10, 11, 12].
Compared with organic fluorophore dyes, also
used for tracing in the oil industry, quantum
dots have a fluorescence intensity 10-20 times
higher [13]. Quantum dots are more chemically
stable than natural fluorophors because of
their chemical composition, which reduces the
photobleaching effect compared to organic dyes
and can withstand the impact of acids and high
temperatures.

PRODUCTION LOGGING WITH QUANTUM
DOT MARKER-REPORTERS
The emittance of a particular spectre of light
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Figure 6 — Predicted market share of marker-based production logging operations in
borizontal wells in Russia. Source: RPI Eastern Europe

IPUMEHEHUEM MAPKEPHBIX METOIOB. HEMAIOBAKHO, UTO
CTOUMOCTD MAPKEPHBIX METOJOB HHUXKE, YEM CTOMMOCTD
onepauuu IIT'H, kak MuHUMYM Ha 30—-40%.

MapxkepHbIE€ METOBI IIOTYYUIN B Poccrn
PAaCIpOCTpaHEHNE HAUYMHAA NPUMEPHO ¢ 2011-2012
roga. ITo cocrosanuio Ha 2017 rof B LIEJIOM IO CTPAHE
Oy/IeT CICTAHO OKOJIO 60 OTTepaliyii 1o UCCIEOBAHHIO
npoduie IPUTOKOB CKBAKHUH C TIOMOIIBIO MAPKEPHBIX
WCCIeTIOBaHMH. B TO ke BpeMs B iepriof 1o 2026 rofa
HOTEHIIUAJI PBIHKA MAPKEPHBIX METO/IOB OLICHUBAECTCS B
35% oT Bcex onepariuii mocsie MIPIT (puc. 6).

IpuHIIUI pa6OTH MAPKEPHOU TUATHOCTUKH NPO(PUIIEH
TIPUTOKOB CKBA’KMH OCHOBAH Ha JJOOABKE MEYECHOI'O
BENIECTBA B HATHETAEMYIO B IIACT XKUJKOCTD WJIN
PACKIMHUBAIONUNA MATEPHUAT U OTCICKUBAHUU MAPKEPOB
B IPO6AX IIJIACTOBOTO (DIIIOM/1A, B3ATHIX HA IOBEPXHOCTH.
[Ipu 3TOM OTCIIEKUBAIOTCS PEAJIBHBIE (DHJIBTPALIMOHHBIE
THOTOKH, OOYCIIOBJIEHHBIE KAK OCOOEHHOCTIMHU
TE€OJIOTUYECKOT'O CTPOEHUS IIJIACTA, TAK U TEKYIUM
PEKUMOM Pa3pabOTKU MECTOPOKICHHUH.

IIpu MapKEPHBIX METOIAX UCIIONAB3YIOT CJICYIOIINE
TEXHOJIOI'MH MAPKUPOBAHUSL:

» OnyopecrueHTHas: YypaHUH A, pogaMuH C U IPYyTUeE;
e MoHHast: Kap6aMuJl, KAJIMEBAsI CEIUTPA U IPYTUC;

» KBaHTOBBIE MapKePHI-penopTepsl (Geosplit);

e THK-MapKephL

HecMmoTpsa HA paCIpOCTPAHEHHOCTD U HU3KYIO
CTOMMOCTb IPUMEHEHU S (PITyOPECIICHTHBIX, MOHHBIX
U OPraHUYECKHUX MAPKEPOB, CJIA00M CTOPOHOM 3TUX
TEXHOJIOT'UI ABJISIETCS KOTUYECTBEHHOE OTPAHUYECHUE
BO3MOXHBIX KOMOWHAIINI MapkepoB 10—-14 eqrHuIIaMU, 4
TAKIKE 3aTPYJHEHHS B KOJTMYECTBEHHOM OLICHKE IPO(UIIs
IIPUTOKA CKBA’KMHBI B [IPOLIECCE MOHUTOPUHTA.

W3 BBIIIEONTMCAHHBIX TEXHOJIOI U CJIEAYET OTMETUTD
HOBATOPCKYIO TEXHOJIOTUIO MAPKEPHBIX UCCIEA0BAHU,

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 marker
signatures (more than 60) that exclude the chance
of misinterpretation during the lab analysis.

This distinctive feature of quantum dot marker-
reporters technology is essential in multistage
fracturing of more than 30 production intervals
in a single horizontal 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 markers 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 without
interruption 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.

Fluid samples taken at the wellhead undergo
a sample preparation procedure involving the
separation of the hydrocarbon and aqueous
phases of the formation fluid based on ASTM 4006
method on "Standard Test Method for Water in
Crude Oil by Distillation" using a demulsifier and
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OCHOBAHHYIO HA IPUMEHEHNUU MAPKEPOB U3 KBAHTOBBIX
TOYEK, IPUMEHSIOMYIOCA KOMITAHUEH — PE3UJEHTOM
CronkoBO — OO0 JeocnT». KBAaHTOBBIE TOUKU —

3TO HAHOKPUCTAJLIIBL, COCTOSIIITUE U3 COTEH ATOMOB U
UMeromue pasMep B 2—10 HAHOMETPOB, ITOJTyYEHHbBIE

MPY HOMOIIIH KOJUIOUJAHOTI'O CUHTE3A U TOKPBITHIE CJIOEM
4JICOPOUPOBAHHBIX TOBEPXHOCTHO-AKTHBHBIX MOJIEKYJI
(puc. 7) [9]. KBaHTOBBIE TOYKH, I1OJIY4AEMBIE METOIOM
KOJUIOUTHOT'O CUHTE3A Ha OCHOBE XAJIbKOIE€HH/IOB KaJIMUS,
(PIIyOpECTUPYIOT B PA3HBIX OOIACTAX SJIEKTPOMATHUTHOTO
CIIEKTPA B 3aBUCUMOCTHU OT CBOETO pasMepa [10, 11, 12].
MapKepbI-peENOPTEPSL, CO3/IAHHBIE N3 KBAHTOBBIX TOYEK,
06/121210T YHUKAJIBHOH CLIOCOOHOCTBIO HOITIONATh
3HEPTHUIO B MIUPOKOM TUAMIA30HE CIIEKTPA U UCITYCKATh
Y3KHH CIIEKTP CBETOBBIX BOJIH, KOTOPBIN MOXKET
PETUCTPHPOBATHCA METOAAMH IPOTOYHOU IIUTOMETPUH.
1o CpaBHEHUIO C OPTAHUYECKUMU KPACUTEAMHU-
(ProopodOopaMH, TAKKE UCIIOIB3YIONTUMHUCS B LETISIX
TPACCUPOBAHUA B HEPTAHOM UHIYCTPUH, KBAHTOBBIE TOUKU
UMEIOT UHTEHCUBHOCTB (piroopectieHu B 10—-20 pa3
BbIIIE [13]. KBAHTOBBIE TOUKHU ABIAIOTCA 6OJIEE XUMUYECKH
YCTOMYHBBIMH, Y€M IIPUPOAHBIE (DIIIOOPOMOPHL, U3-32
CBOET'0 XUMHUYECKOT'O COCTABA, KOTOPBIX YMEHBIIAET

3 PeKT POTOOOECIIBEUNBAHMS ITO CPABHEHUIO C
OPraHUYECKUMU KPACHUTENSAMU, U CIIOCOOHBI BBIIEPIKUBATD
BO3JEHMCTBHE KUCIOT U BBICOKUX TEMIIEPATYP.

KBAHTOBDBIE MAPKEPDI-PEIIOPTEPDI

Hcrionb30BaHUE KBAHTOBBIX TOYEK B TEXHOJIOTUH
TPACCUPOBAHUS OOYCIIOBJICHO OOJIBIITUM KOJIMYECTBOM
BO3MOKHBIX KOMOMHAIIWI [IPU CHHTE3€ MAPKEPOB-
pernoptepos (6oee 60), Ha3bIBAEMBIX CUTHATYPAMHU. JIJ1s1
KaK/JIOW CTYIIEHH WM UHTEPBAJIA UCITONIb3YETCA CBOS
YHHKAJIbHAA CUTHATYPA, YTO MO3BOJIAET UCKJIIOYHTD
OHIMOKH IPU UHTEPIPETAINYU U OTBEYAET COBPEMEHHBIM
TpedosaHusaM MIPI], BkiarogatromeM 30 u 6oj1ee CTainui.

Pa3mr4HbIE TUITBI 1 KOMOMHAIIUH MAPKEPOB-PENIOPTEPOB
pa3MepPOM B HECKOJIBKO MUKPOH BBOAATCA B IIOJIMMEPHOE
MOKPBITHUE MPOIIAHTA, TOCTENEHHO PA3PYLIAOIIEEC [IPU
KOHTAKTE C HE(PTHIO U BOJIOH. MapKHUPOBAHHBIH IPONITAHT
JO6ABJIAIOT K OCHOBHOM MaCCE OOBIYHOI'O IPONITAHTA U
3AKAYMBAIOT KAK PACKJIMHUBAION AL
MATEPHAJI B IUTACT IIPU TUAPOPA3PHIBE
I1acTa. B mociaeayommun
JJIUTEJIbHBIN, HE MEHEE I'O/14,
IIEPHOJ, BDEMEHU ITPOUCXOIUT
IIOCTENEHHOE BLIMBIBAHUE
MapPKEPOB-PENIOPTEPOB BOJOU U
HEMPTBIO ¥ UX TPAHCTIOPTUPOBAHUE
ITIOTOKOM IIACTOBOIO (pr1onza Ha
IIOBEPXHOCTD. MapKEPBI-PENTOPTEPDI
BBIZIEJIAIOTCA U B YITIEBOJAOPOIHYIO
U B BOAHYIO (DA3bI INIACTOBOI'O
dirona. DHEPrur MapKEPOB
HEOCTATOYHO JIJIs IIOCIEAYIOIIETO
IepexX0/1a U3 OAHOU (Pa3bl B IPYI'YIO
JIA3KeE IIPU YCJIOBUSX JTUTEIBHOTO
neHTprudyruposanud ¢ 3000
060pOTOB B MUHYTY. MapKephlI-
pEnopTeEPHI HE TPEOAOIEBAIOT
I'PaHMLBI pa3jena a3 u
COXPAHAIOTCA B KAXKJIOU «CBOET»

GeoSplit
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centrifugation at 3000 rpm.

Separated hydrocarbon and aqueous phases are
further analysed in automatic mode and real time
using a flow cytometer and especially designed
computer equipment.

The flow cytometer suspends micro-particles in
a stream of fluid and are passed 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 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 analyzed 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 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.

ANOMOCHNUKATHBIR
KEpaMuYyecKkHd NponnanT

BOOO-HedTe
NOMHMEPHOE
CM

EBAHTOBLIE
MapKEPEI-PENOPTEPS

Pucynox 7 — Cxema 3epHa MapKupPoeannozo nponnanma

Figure 7 — Proppant GeoSplit with marker-reportes embedded
to polymer coating



(paze CKOIb YrofHO AOTO. TAKMM 06pa30M, Kaxast U3 (pa3
IJIACTOBOT'O (DIIIOU]A HAJIESKHO OOECTIEUUBACTCS CBOCH
THOPIIMEN UHIUKATOPOB.

ITpO6BI CKBAXKMHHOT'O (DIION/]A, B3ATHIE HA YCTHE
CKBA>KHHBI, TIPOXOAAT TAI NPOOONOATOTOBKH,
BKJIIOYAIOLIEN B CEOS PA3JETIEHUE YIVIEBOJOPOJHON U
BOIHOH (pa3 MJIACTOBOT'O (PITIOM/1A COTTIACHO METOLY,
n3noxeHHOMy B ASTM 40006 «Standard Test Method for
Water in Crude Oil by Distillation», ¢ ucrnonbzoBanuem
JIE3MYIIBIATOPA U IEHTPUMYrUpOBaHUsL. [Janee
pasiesIEHHbIE YITIEBOJAOPOAHAS U BOAHAS (PA3BI IPOO
AHAJIU3UPYIOTCA B ABTOMATUYECKOM PEKUME METOAOM
NPOTOYHOM IIUTOMETPHUH C IIOMOIIBIO IPOIPAMMHO-
AMIMapaTHOrO KOMILIEKCA «[eoCmnT». METO OCHOBAH HA
UCCIEAOBAHNHU TUCIIEPCHBIX CPEJ] B PEKUME MOIITYYHOI'O
4HAJIN32 JIEMEHTOB JTUCIIEPCHON (Pa3bI IO CUTHAIAM
CBETOpaccessHUA U (PIIyopeCieHIINU (pUC. 8).

IlepBOHAYAJIBHO HCHOJIB3YETCS CUCTEMA
TUIPOJAUHAMHUYECKOIN (DOKYCUPOBKH B
MMKDPOKAITHUJIIAPHOU CUCTEME, I7IE 34 CUET PA3HOCTHU
JIABJIEHUI MEX/Ty OOPA31I0M M OOTEKAIOMIEH JKUTKOCTBIO
06ECTIEUNBAETCA MTPOXOKIEHHUE MAPKEPOB B JITAMUHAPHOM
TMOTOKE YKUJIKOCTH ITOOAMHOYKE I10 ITPOTOYHON TIEUKE.
Jasee nporucxoasT OOIYYEHHE YACTHI] B )KUJJKOCTH
JIA3€PHBIM U3JIYYEHHUEM U PETUCTPALINA CUTHAJIOB
CBETOPACCETHUA U (PIIYOPECLIEHIIUU OT KAXKJION
KBAHTOBOI TOYKHU HJIM UX KOMOHMHAIIUH B MAPKEPAX-
penoprepax.

IIpu HOMOILIU IPOTOYHOI'O IIUTOMETPA
PErUCTPUPYIOTCS MAPAMETPBI YACTULL B UCCIIEAYEMOL
SKHJIKOCTU C LEJIBIO BBIJIEJIEHUSI KAYECTBEHHOI'O U
KOJIMYECTBEHHOI'O COCTABA MAPKEPOB. [ IpOTOYHBIN
LUTOMETP PETUCTPUPYET ABA TUIIA CBETOPACCESHUSL:
IPsSIMOE (MAJIOYIJTIOBOE) U OOKOBOE (pHC. 9).

JEeTEKTOP NPAMOIO CBETOPACCESIHUS PACTIONATACTCS
10 XOZY JIA3E€PHOI'0 JIy4d 34 IIPOTOYHOM AYENKOI 1
PErUCTPUPYET U3TYYEHHE JIA3EPA, KOTOPOE PACCEUBACTCS
oJ1 yriiaMu 2—19 rpaaycoB. UHTEHCHBHOCTB PACCESTHHOTI'O
I10/1 MAJIBIM YIJIOM CBETA IPONOPIIMOHAIBHA PA3MEPY
4acTULbL bosiee KpyIHbIE YaCTULLBI PACCEUBAIOT CBET
CHUJIBHEE MEJIKUX. BHYTpEHHEE COAEPKUMOE YACTUL]
OIITUYECKH HEOJHOPOAHO. JIyd s1a3epa, IPOXO/is1 CKBO3b
YACTULY, MHOI'OKPATHO OTPAXKACTCS, IIPEJIOMIISIETCS 1
PACCENBACTCS B PA3HBIX HAIIPABICHUAX. PEructpanus
3TOTO U3YUEHUS ITO3BOJISET CYAUTD O (hOPME, pa3Mepax
1 BHYTPEHHEM CTPOCHHH YACTHIIBL.

B pesynbTare paboThl IPOTOYHOTO ITUTOMETPA
PETUCTPUPYIOTCSA COOBITUS, TPECTABIAIONINE
COBOM OIITUYECKUE HEOTHOPOAHOCTHU B OIITUYECKU
OIHOPO/IHOM MO/IBIKHOI (paze (puc. 10). Tak Kak
HCTIOIB3YEMBIE OITTHYECKUE METKH UMEIOT XAPAKTEPHOE
«CBEUYECHME» KAXK/1A51 B CBOCH CIIEKTPAJIbHOM OOJIACTH,
HCTIOIB3YEMOE HAMH ITPOIPAMMHOE OO6ECTICYEHUE
MTO3BOJISACT OTACIUTD KAK/AYIO U3 UCTIOIb3YEMBIX
JUIS QHAJIN3A CUTHATYP CPEAH OOJIBIIIOTO MHOMXKECTBA
«COOBITUI», PETUCTPUPYEMBIX TPOTOYHBIM IITUTOMETPOM.
HHTeprnpeTanys U WACHTU(PUKAITUA KAXK/I0M CUTHATYPEI
OCHOBBIBA€TCS HA CAEAYIOMINX MOJIOKEHUSX.

KBaHTOBBIE TOUKU B MAPKEPHI BBOJSATCS KAK B
WH/IUBU/TYaJIbHOM BH/IE, TAK U B BU/IE PA3TMYHBIX
KOMOHHaLMHI. Kpome TOro, nepeMeHHON BEJIMYHHONU
SIBJISIETCSI HE TOJIBKO X KOMOMHAIIM S, HO U PA3/INYHAS

As a result of the flow cytometer operation, "events"
that are optical inhomogeneities in an optically
homogeneous mobile phase are recorded. Since the
optical markers used have a characteristic "glow",
each in its spectral region at a fixed wavelength,
the software register each of the signatures used
for analysis among a large number of "events", were
recorded by the flow cytometer. Quantum dots
in markers-reporters are entered individually as
well as in various combinations. In addition, the
variable is not only their combination but also their
different concentrations. Thus, using three (3)
different quantum dots in various combinations by
optical characteristics, as well as two (2) different
concentrations (high and low), a large number of
different optical signatures is created. Each marker-
reporter signature corresponds to the specific region
of the spectral space, which does not intersect the
specific regions of other combinations of quantum
dots. The software used for optical identification of
each signature isolates the specific area of the spectral
space (3D image) and count the registered "events"
in each area. The definition of the specific regions
described above is based on the data of laboratory

Pucynok 8 - Keanmoeste mouxu,

dayopecuyupyrouwsue npu.aaieprom oonyuenuu

Figure 8 — Colloidal quantum dots irradiated

with a laser light. Different-sized quantum dots
emit light of varying colours due to quantum
confinement

Pucynok9 - IIpamoe u 60xo80e
ceemopaccesnnue Hacmuybl

Figure 9 — Direct and lateral light scattering

experiments modelling each signature separately,

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

The raw data from flow cytometer is interpreted by
software and visualized in the form of inflow charts
per each fracturing stage. The chart shows change
the inflow in time as well as depicts accumulated oil
and water production rates in each stage. An example
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Pucynox 10 — Cxema padomusL npomounozo yuumomempa

Figure 10 - Flow chart of the flow cytometer

KOHILIEHTPaus. TakuM 06pa3oM, UCIIONb3Ys TPU PA3HBIE
10 ONITUYECKUM XAPAKTEPHUCTHUKAM KBAHTOBBIE TOUKH B
Pa3/INYHBIX KOMOWHAIIUSAX, 4 TAKXKE IBE PA3JIMYHBIC UX
KOHIEHTPAIUH (BLICOKYIO U HU3KYIO), MOJKHO ITOJIyYUTh
OOMNBIIOE KOTMYECTBO PA3IUYHBIX 10 ONTUYECKUM
CBOUCTBAM CUT'HATYP.

OCOBEHHOCTAMU IUTOMETPUUECKOT'O METOA
UCCIENOBAHMS B TPACCEPHOU TEXHOIOTUH SIBJISIETCS TO,
4TO PETUCTPUPYETCS KOTMYECTBO MAPKEPOB KAXK/IOTO
KO/1a B 3aBUCUMOCTH OT UHTEHCUBHOCTH UX U3Ty4EHUS HA
(PUKCHPOBAHHOM! JUIMHE BOJIHEL

Kaxxo¥ curHarype Mapkepa COOTBETCTBYET
XAPAKTEPUCTUYECKAA OOIACTb CIEKTPAIBHOTO
IIPOCTPAHCTBA, KOTOPAs HE [IEPECEKAETCS C
XAPAKTEPUCTUUYECKUMHU OOIACTAMU APYTUX KOMOMHAITUAT
KBAaHTOBBIX TOUYEK. [IpOrpaMMHOE O6ECTIEUEHHE,
MNPUMEHAEMOE JIJI1 ONTUYECKON NAEHTU(PUKAIINN KA3KIOTO
KO/13, MO3BOJIAET BBIJIETTUTD UX XAPAKTEPUCTUYECKYIO
06JIACTD CMIEKTPATIBHOTIO IIPOCTPAHCTBA (3D-M300pa’KEHE)
U IIPOU3BECTH MOJCUYET 3aPETUCTPUPOBAHHBIX «COOBITHIT»
B KK/JJOU TAKOW 061acTh. ONpE/Ie/ICHUE OITMCAHHBIX BBIIIE
XAPAKTEPUCTUUYECKUX OOIACTEU IPOBOJUTCA HA OCHOBE
JIAHHBIX JJAOOPATOPHBIX IKCIIEPUMEHTOB, MOJEIUPYIOMUX
KK/JIYIO CUTHATYPY B OTAEIBHOCTH, 4 TAKKE UX
MHOTOYHCJIEHHBIE COYETAHUSL.

INonmy4eHHBIE JAHHBIE MHTEPHPETUPYIOTCSA C HOMOIIIBIO
MPOrPAMMHOIO O6ECIIEUEHNS Y BU3YATU3UPYIOTCA B
BHJIE T'PA(PUKOB IPUTOKA MO cTyneHsaM I'PIT BO Bpemenu
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of the visualization of the inflow profiles after a
6-stage hydraulic fracturing in a gas condensate
well, conducted in 2015, is shown in Figure 11. In
this case, the marker diagnostics did not register
production from the first three ports. Analysis
of three samples didn't record markers with
signatures Nel, Ne2 and Ne3. As it was explained
by customer later, the completion was partially
blocked by a stuck ceramic ball. After Coiled
Tubing milling operation the ball was eliminated
from wellbore and stages Nel, Ne2 and Ne3
contributed to production.

FIELD IMPLEMENTATION ASPECTS

Together with the customer, the key job
parameters are defined: the required number
of signatures of the marker-reporters, proppant
fraction to be used in fracturing operation and
the schedule to obtain samples of formation
fluid after fracturing. The production cycle
takes 30 days, including the purchase of ceramic
proppant, applying polymer coating with
markers and exit inspection procedures. Further
proppant is delivered to the customer's wellsite.
In prior multistage fracturing operation, the field
supervisor performs field quality control, which
includes the acceptance of proppant at the site,
validation of quality certificates and product
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Pucynox 11 - IIpumep eu3yarudavuu npogpuneii npumoros
Figure 11 — Example of marker-based production logging

U HAKOIUJICHHBIX JICOUTAX IO HE(DTU U BOJE B KAXK/IOH U3
cryneHen. IIpumep BU3yamnu3auu Npogpuiet NpUTOKOB
nocJie 6-craguitHoro MI'PIT Ha ra30KOHEHCATHOM
CKBa’KHHE, [IPOBEACHHOIO B 2015 roay, IpeAcTaBieH

Ha pucC. 11. B 1aHHOM Cj1y4ae MapKEPHAA JUATHOCTUKA
HE 32PETUCTPUPOBAIIA PAO6OTY HEPBBIX TPEX IOPTOB

MO PE3YABTATAM OTOOPA NEPBBIX TPeX NP06. Kak 661110
BBISICHEHO IO3XE, BO BpeMs oneparinu MI'PIT mpousonira
MEXAHHUUYECKASI OJTOKMPOBKA BHYTPEHHETO CEYEHUS
KOMITOHOBKH 34CTPSABIINM IIAPOM, IIOCJIE PA30yPUBAHUA
KOTOPOTO CTyrneH! Nel, 2 1 3 BKIIIOYHWINCD B PAOOTY.

OITMCAHMUME ITPOIEAYPBI IIPUMEHEHU A
MAPKHUPOBAHHOI'O ITPOIIITAHTA

COBMECTHO C 3dK434YHKOM OIPEJEIAETCI HEOOXOANMOE
KOJIMYECTBO CUTHATYP MAPKEPOB, Tpebyemast (PpaKLIUs
IPONIaHTa U rpauk oT60pa IpoO. [IpOM3BOCTBEHHBIN
IUKJI 3aHuMaeT 30 JHEN, B TEUEHHUE KOTOPBIX
MPOU3BOJUTCA 3aKYTIKA KEPAMHUYECKOT'O IPOIMIIAHTA Y
MPOU3BOJUTEISA, HAHOCUTCS OJIMMEPHOE MOKPBITHE C
MapKEPAMHU U OCYLIECTBIAIOTCS MIPOLIEYPhI BBIXOHOTO
KOHTPOJIS KA4ECTBA. [lajsiee IPOMITAHT JOCTABIAECTCA HA
MECTOPOXAEHME 3aKa3uuKa. [Ipu npoussoacrse MIPII
MOJIEBOU NIPEACTABUTEIIb KOMITAHUH — ITIOCTABIIHKA
YCIYT TPACCEPHOI'O MOHUTOPHHI'A ITIPOU3BOAMT IOJIEBOH
KOHTPOJIb Ka4E€CTBA, BKJIIOYAIOIINUNA ITPUEMKY ITPOIIIAHTA
Ha MECTOPOXJIEHUU, TIPENBABIIEHNE CEPTUMDHUKATOB
KA4eCTBA U UCIIBITAHUI TPOAYKIIUH, ¥ HETOCPEJCTBEHHO

tests. During the operation, field representative
ensures the correspondence of the signatures
with the assigned fracturing stage, take arbitration
samples of the marked proppant, verifies the
implementation of the approved work plan and
track possible deviations from the job program.
After the fracturing, customer representatives
take samples of formation fluid at the wellsite
according to the approved schedule and correctly
label them for subsequent identification. Upon
completion of the sample package stipulated

by the contract, the company — provider of the
quantum dot marker services organises sample
delivery to its laboratory. Samples are opened in
the presence of the customer's representative at
the same time preparing the acceptance certificate
to prevent any discrepancies with the arbitration
tests (stored by the customer within 1 year).
Interpretation and generation of production
logging report is within two (2) weeks upon
which the report is delivered to the customer.

CONCLUSION

Qualitative and quantitative analysis of quantum
dot marker-reporters in samples of formation fluid
allows making informed conclusions about the
performance of productive intervals of horizontal
well. Application of the technology in the fields
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BO BpeMs onepauuu I'PIT — coorseTcrBUe
UCIIOIBb3YEMBIX CUTHATYP C HOMEPAMU CTYIICHEL,
OTO0P APOUTPAKHBIX TPOO MAPKHUPOBAHHOTO
MOPOIMIAHTA, 4 TAKXKE YIOCTOBEPSETCS B BBIIOJIHEHUU
YTBEPXKAEHHOT'O INIAHA PA6OT U JOKYMEHTUPYET
BO3MOKHBIE OTKJIOHEHUSL.

Janee npeACcTaBUTENIN 3AKA34YUKA OTOUPAIOT
POOBI IIJIACTOBOT'O (DIIIOU/]A HA MECTOPOKICHUN
B COOTBETCTBHH C YTBEPKJECHHBIM I'PA(PUKOM U
KOPPEKTHO MAapPKUPYIOT OTOOPAHHBIE TPOOHI JJIs
HoCHeAyIomen uaeHTuduKanum. I1o 3asepueHumn
KOMIUIEKTAIIUH IPENYCMOTPEHHOT'O IOTOBOPOM
MaKeTa MPOO KOMITAHUS, IPEAOCTABIIAIONIAS
YCIYTU TPACCEPHOIO MOHUTOPHHIA TPOpHIIEH
MIPUTOKOB CKBAKHUH, OPTAHU30BBIBAET UX JOCTABKY
B JIAOOPATOPHIO. IIPpOOEI BCKPBIBAIOT B IPUCYTCTBUH
NPEACTABUTEIA 3AKA34HKA C COCTABJIEHUEM AKTa
CIAYU-TIPUEMKH IS TPEIOTBPALICHUS PA3HOYTCHU
C apOUTPAKHBIMU IPOOAMU (XPAHATCS 3AKA3YUKOM
B TedeHHe 1 rofa). OTyeT no NpoduIaM NPUTOKOB
CKBaKHMHBI HAIIPABJISIETCS 3AKA34YUKY B TEUCHUE JIBYX
HEJIEID.

SAK/IIOYEHHE
IIpuMeHeHue TeXHOIOruU Geosplit Ha

MECTOPOXKJIECHUAX BEAYITNX POCCUICKUX

JOGBIBAIOIMUX KOMITaHUI B 2016—-2017 rogax

MOKA432aJI0, YTO MO CPABHEHHUIO CO CITYCKOM

WHCTPYMEHTOB B CKBA’KMHY C IIOMOIIBIO KAPOTAXKHOT'O

ob6opynosanus 1 'HKT a5 3anucy JaHHBIX IO

pacxonaM 1 TeYeHUIO (Pa3 IIaCTOBOIO (PIIOH/IA TIO

BCEMY CTBOJTY CKBA’KMHBI TPACCEPHBIA MOHUTOPHUHT

06121A€T CIEAYIOMUMHI IPEUMYIIECTBAMU:

- paboTa B TEYEHUE JUINTEJIBHOI'O BDEMEHU C
(HOPMUPOBAHUEM JUHAMHUYHOM KAPTHUHBI
MIPOU3BOJUTEIBHOCTU KAXKA0T'O U3 UHTEPBAJIOB
CKBA’KHHBI, B OTJINYHE OT OTHOPA30BOM
KapOTa’KHOM OIlepaLiy,

- 3HAYMTEJIBHO OOJIEE HU3KAS PECYPCOEMKOCTD U
CTOMUMOCTD UCCIICJOBAHUL;

- yBEpPEHHAA pabOoTa B yCJIOBUAX, KOT[A
TPaJULIMOHHBIE BHYTPHUCKBA>KUHHBIE KAPOTAKHBIE
OIlePALX HEBO3MOKHBI MJIN OCJIOKHEHBI.
TexXHOIOTrUsI MOHUTOPHHTA IIPOMPUIICH IPUTOKOB

CKBA’KHH C UCTIOJIb30BAHUEM KBAHTOBBIX MAPKEPOB

TO3BOJIAET PEMATD PAJ] BAKHBIX 32/1a4, HAIIPUMED:

- OLIEHKA IPOQuiIsi IPUTOKA CKBAXKUHEBI Tocsie MI'PTT;

- OLICHKA pa0OThI KAXKJIOU CTYIIEHH 110 BOJE U HEPTH;

- ONTUMU3ALUA TEXHUYECKUX PEIIEHUH 1O
33KAYMBAHMIO CKBAKUH HA PAHHUX CTAIUAX
Pa3pabOTKU MECTOPOKACHU,

- AHAJIU3 NOTEHIMAJILHOI'O JOITOCPOYHOI'O
U3BJICYEHUA (DIIION/1A;

- HOJIyYeHHE UHMOPMALIUH JJ1 AHAJIN3A B3AMMHOT'O
BJIMAHUSA COCETHUX CKBAKUH. ©

of the leading Russian oil and gas companies in
2016-2017 showed the following benefits:

- The possibility of monitoring inflows for a long
period of time, in contrast to a one-time logging
operation;

A significantly lower resource intensity and cost;
Confidence in conditions when the traditional
downhole logging operations are complicated.
Quantum dot marker 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 hydrocarbon extraction ratio;
Detailed information in the analysis of mutual
influence of neighbouring wells in the oilfield. ®
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HE®Tb-CEPBUC -
paboTa BO Onaro KnMeHTa

Ha cerogusamuunii ieHb «HeTh-CepBUC» — OHA U3 BEYIITUX
Pa3BUBAIOIINXCA KOMITAHUI Ha HEPTETa30BOM PbIHKE Poccun.

B atom rony komnanuu «<Hedtb-CepBUC» HCoONHAETCA 17
JieT. Ha IpOTAKEHUH CBOETO CYIIECTBOBAHUSA OHA ABJIAECTCS
HaJ€KHBIM IIOCTABIIUKOM OOOPYJOBAHMA I/11 KPYITHEUITNX
HedTerasoseix Komnanuii Poccun n CHI, cienmanuaupyercs
Ha Pa3pabOTKe U NPOU3BOACTBE HEPTEMPOMBICIOBOI'O
060PYJOBAHUSL.

B OO0 «Hedrp-CepBUC» HPUOPUTETHOM 33/1a4€H SBIJISICTCS
CBOEBPEMEHHAS PEAKIINA HA IOTPEGHOCTH 3dKA39YUKOB.

Ha npeanpusatuu «Hed1b-CepBrC> OPraHN30BaH IOJIHBIH

LIUKJI IPOU3BOJCTBA: OT KOHCTPYKTOPCKUX Pa3padOTOK,
MNPOEKTUPOBAHUSA IO U3IOTOBJIEHUA C IOCIEAYIONIEH
TPAaHCIIOPTHUPOBKOIT, MOHTAKOM U CEPBUCHBIM OOCTYKUBAHUEM
TOTOBOU NPOAYKLIMU. Halll ONbIT BBIITOTHEHUS IIPOEKTOB

CaMOU PA3HOM CJIOXKHOCTH, ITIOTEHIIMAJI U ITUPOKAS

reorpaus 1eATENbHOCTH MO3BOJAIOT NPEMJIOKUTD KIMEHTAM
ONTUMAJILHBIA HA0OP YCIYT U IPOAYKIIMH HAd 9KOHOMHUYECKHU
BBIT'O/IHBIX YCJIOBUSIX.

T'eorpadus aearensHoctr OO0 «Hedb-CepBUC> OXBATHIBAET
BCIO CTPAaHY U GIIMIKHEE 3apyOeskbe. [ToMHUMO 60/IBIIOrO ONbITA
PpaboThI HA POCCUUCKOM PBIHKE KOMIIAHHA COTPYAHUYAET
co crpanamu CHI, Bimzxnero Bocroka, CeBepHott 1 KOxxHOI
AMEPUKU.

Komnanus «HedTb-CepBUC» HAXOAUTCS B TPOUKE BEYIITNX
UI'POKOB B ITOJICETMEHTAX HE(PTECEPBUCHOI'O PHIHKA
(IPOU3BOACTBO KJIIOYEH U CITANIEPOB, TEJIEMETPUYECKOE
060PYJOBAHUE) M 061A/1AE€T PA3BUTHIMU KOMIETEHITUSIMU JIJIST
OCBOEHH A HOBBIX HUIIL

C HaJaJ1a NPOM3BOACTBA OBLJIO U3IOTOBJIEHO OOJIEE
1000 KOMIIJIEKTOB KJIIOYEH U cr1aiiepos, 6osee 900 mTyk
ep(OPaATOPOB PA3ITMUHBIX MOJUDHUKALINH, PEATIUZOBAHO
6onee 200 KOMIIJIEKTOB HECTAH/1aPTHOI'O O60PYAOBAHMA 110 T3
33K4349HKOB.

Peann3oBaHbl PEMIEHUSA B YACTH UMIIOPTO3AMEIIECHUS:
3JIEKTPOHHBIE IJIATHI /1711 33PyOEKHBIX CUCTEM TEJIEMETPHU.
PazpaboTana 1 NOCTaB/IEHA HA UCTIBITAHUA XUMHUYECKAs MAIUHA
Js psora I'PTL

MorHasi TPpONU3BO/ICTBEHHAs 6a3a B Yesisi6nHcke, Muacce u
CypryTe no3BoJe€T HapalluBaTh IPOU3BOJCTBEHHBIE TEMIIBI
KOMITAaHUH, YKPEIUIATD U PACHIHUPATH COTPYIHUYECTBO C
JIJIEPAMU HE(PTEIa30BOI'O PHIHKA.

CepBUCHBII y4aCTOK ITO3BOJISET BBIITOJIHSATD DPEMOHT
I'UJPABIMYECKUX KJIIOYEH JIFOOO0M CII0KHOCTH.
ITpOM3BOACTBEHHBIE MOIITHOCTH OOECIICYNBAIOT OJHOBPEMEHHOE
IIPOBEJIEHUE COOPOYHBIX paboT 10 30 €IMHULL O60PYIOBAHUS
M J10 50 KamMTaJIbHBIX PEMOHTOB O60PYJOBAHUA B MECHLL,

WnsxeHepHBIN 1IeHTp KoMITaHUU «HedTh-CepBUC» BKIIIOYAET B
€€e0s IPOEKTHYIO I'PYIIITY, IPYIITY MHXXEHEPHOI'O COIIPOBOXK/ICHMS
U COOCTBEHHBIE IIPOMU3BO/ICTBEHHBIE ITOAPA3/IC/ICHMS,

KOTOPBIE IIO3BOJIAIOT OCYIIECTBJIATH IOJIHBIN IIUKJI padOoT 6€3
NIPUBJICYEHM S CTOPDOHHUX OPraHU3ALTU.

Apnpec

454007, r. Yens6uHCK, np. Jlenuna, 26A /2
QOil-service.com

Ten. +7 (351) 222-00-25

e-mail: info@oil-service.com

MNpOCTO NoBEPHYTE
phivar

PeBepcMBHbIN KITIOY

¢ [loBbllweHMe Ge3onacHOCTM PaboT 3a CHeT MUHUMM3ALMN
PVICKOB TPaBMUPOBaHWS NMPU CMEHE HamnpaBlieHWs CrycKo-
NoAbEMHbIX orepaumi.

® YBenuueHue ckopocTy paboT Mo PeMOHTY CKBaXUH

Be3sponukoBbIA
rvapaBnu4eckun
ko4 K-4700 «Ypan»
OMOPHbIE NANTHI

BMECTO POJIMKOB.
HenpuxoTnuesbl B
3KCnyaTaumm, CHUXKEHO
YUCIIO TOYEK CMa3KM 10
3 w. Kntoy craHoBUTCA
3HauMTENBHO HageXHee,
ObicTpee 1 TULLE B
pabote

Tvppopackpenurens
rP-50

ansi GeicTporo m
6e3onacHoro cpbiBa
«MPUKUMNEBLLEN» Pe3bObI
Tpy6. KpyTawmin MOMeHT
50 kHm. MoxeT paboTaTtb
KaK aBTOHOMHO — OT
PpYy4HOro Hacoca, Tak 1 oT
rmapoctaHumm. KpyTtawmin
MOMEHT HapacTaeT MaBHo,
He NpuKNagbIBaoTCA
©oKoBble ycunus,
cnegoBsarensHo, Tpyba He
rHetcs. JuameTp Tpyb ot
60 MM

BypoBon
rvapaBnuyecKun KoY
«Epmak»

Kntoy nopgsecHom
rnapasnuyecknin KMA-
5500 ¢ rugpaBnuyeckomn
3a4ep>XXKON npefHa3HavyeH
ans GeicTporo, 6esonacHoro,
TOYHOIO CBUHYMBAHUS U
Pa3BUHYMBAHUA BYPUNBHBIX
TPYO C HaPYXXHbIMK
AvameTpamu ot 60 mm
23/8") no 140 mm (5 1/2")
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KonTio6unr B MNAO «Ykprazgooniuan»

Kpamxuii 0630p

Coiled Tubing Technologies
in PAO Ukrgazdobycha sricrreview

KoucrantuH IPOBOY, Haua/IbHHK yIIPABIE€HUA KOJTIOOHHTOBBIX TEXHOIOTUI ITAO «YKprazapoosraar

Konstantin YAROVOY, head of department of coiled tubing technologies in PAO Ukrgazdobycha

C YBEPEHHOCTBIO MOKHO CKA34Th, YTO UCTOPHUS
KOJTIOOMHI'A B YKPAWHE BEJIET CBOM OTCYET C
npuobpetenus [TAO «Ykprazgo6erda» B 2002-2003
roflax IBYX KOITIOOMHI'OBBIX YCTAHOBOK IIPOU3BOZCTBA
koMmrtaHuu National Oilwell Varco. Jo 3Toro MOMeHTa
JUISL YACTHBIX KOMITAHUU B YKPAWHE OKA3bIBAJIUCH
YCIYTHU, B OCHOBHOM CEPBUCHBIMU KOMITAHUSMHU U3
[TonBIIN, HO 3TO OBUIN €IMHUYHBIE CIyYaH.

B 2006 roay I[TAO «Ykprazno6bida» IproGPEsIo eIe
JIBE€ YCTAaHOBKHU NTPOM3BOACTBA C3AO «PMIMAII»:
MKI10T 1 MK20T. CnenuuKorit paboTel
3TUX YCTAHOBOK CTAJIO TO, YTO KOMITAHHUS
HCIIOJIb30BAJIA UX KAK CAMOCTOSATEIbHBIE
€ITMHUIIBL. A3OTHBIE YCTAHOBKU U HACOCHBIE
arperarsl IIPH BBIIOJIHEHUN PAOOT
NPEJIOCTABISINCH CMEKHBIMH LIEXAMH, UTO
OTPULIATEJIBHO CKA3bIBATIOCh HA 3(P(PEKTUBHOCTHU
paboT. K TOMY 7K€ UCTTONIb30BAHUE 230 THBIX
YCTAHOBOK MEMOPAHHOI'O THUIIA HEOIATONPUSITHO
CKa3bIBAJIOCh HA COCTOSTHUH THOKOU TPYOBL

Takast CUTyaIus JUTHIACh BIUIOTH /10 2016 roja,
KOTI'JJa KOMITAHHEN OBLINA ITPUOOPETEHHI EIIIE YETBIPE
yCTaHOBKH Ipou3BoJcTBa C3AO «DUIMAII», MK30T
(3 epuannpl) u MK10T (1 eamHNUII) B KOMILJIEKCE
C HACOCHBIM U A430THBIM OOOPYAOBAHUEM U OFTHA
KONTIOOMHTOBAS yCTAHOBKA 6JIOYHO-MOJYJIBHOT'O
THUITA IPOU3BOACTBA APYTON KOMITAHUH. TaKuM
06pa30oM, Ha OAIAHCE «YKPrazgo6bpdn» COCTOUT JEBITH
KOJITIOOMHI'OBBIX YCTAHOBOK, IIIECTh U3 KOTOPBIX
npousBoacTBa C3A0 «PUJIMAIIl». Ha cerogHAnHnumf
JIeHb yCTAaHOBKM NOV BPpEMEHHO BBIBE/IEHBI U3
TIPOU3BOJCTBA B CBAI3U C TEXHUYECKUMU PUCKAMU

(MHXKEKTOPBI HA 9TUX YCTAHOBKAX MOPAJILHO YCTAPEIIN).

ITAO «VKpraszgo6pl4a» IPOBEIO KOHCYIBTALIUN CO
crieguanuctTaMu C3A0 «OMJIMAIT> 0 MOJEpHHU3ALINHT
3TUX YCTAHOBOK, B YdCTHOCTH, OO YKOMILUIEKTALIUU
UX UHXKEKTOpamMu FM-127, 10pabOTAHHBIMH IO
BO3MOKHOCTH UMEHHO UX TUAPABIAYECKUX CUCTEM.
Taxsxe Ha MAIIUHBI Oy1yT YCTAHOBJICHBI CUCTEMBI
CKP43-20.

B jaHHOM Ny6/IMKALIMH HET HEOOXOAMOCTH
NOAPOOHO OCTAHABJIMBATLCA HA TEXHUYECKUX
XAPAKTEPHUCTUKAX CYLIECTBYIOIIETO OO0PYIOBAHMA,
ITOCKOJIBKY OHHM XOPOIIIO U3BECTHBI YUTATENAM
>)KypHa1a. OJHAKO XOTEJI0Ch Obl OOPATHUTH BHUMAHHE
HA TO, 4TO MBI paboraem ¢ I'T 31,8 MM 1 38,1 MM 1
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It is safe to say that the history of coiled tubing
in Ukraine started in 2002—-2003 when PAO
Ukrgazdobycha acquired two coiled tubing units
manufactured by National Oilwell Varco. Before that
private companies in Ukraine were serviced mostly
by companies from Poland and there were only
isolated cases.

In 2006 PAO Ukrgazdobycha acquired two more
coiled tubing units manufactured by FIDMASH:
MK10T and MK20T. The feature of operation of

these units was the fact that the company used it

as separate units. Nitrogen and pump units were
provided by other departments and this had a
negative impact on operation efficiency. In addition,
using diaphragm-type nitrogen units exerted a
detrimental effect on coiled tubing condition.

This situation lasted up to 2016 when the company
acquired four more units manufactured by FIDMASH:
MK30T (3 units) and MK10T (1 unit) along with
pumping and nitrogen equipment and one skid-
modular-type coiled tubing unit manufactured
by another company. Therefore, Ukrgazdobycha
possesses nine coiled tubing units, six of which
are manufactured by FIDMASH. Today, NOV units
are temporarily removed from service because
of technical risks (injectors are outdated). PAO
Ukrgazdobycha consulted with FIDMASH specialists
about modernization of these units, in particular,
about installing injectors FM-127, adjusted for these
hydraulic systems. It is also planned to install data
acquisition system SKR43-20.

It is no need to describe technical characteristics
of the existing equipment in detail because journal
readers are familiar with them. However, we would
like to draw attention to the parameters of the
equipment we work with: coiled tubing diameter is



MaKCUMAJIBHOFM JUTMHOM 6200 M, HHKEKTOPAMHU
C TSITOBBIM YCHUJIHEM OT 14 10 36 T, HACOCHBIMU
YCTAHOBKAMH B KUCJIOTOCTOMKOM UCIIOJTHEHHUU
¢ pabouuM aasieHueM 700 Kr/cM?, a30THBIMU
YCTAHOBKAMU KPHOT'€HHOTI'O TUIIA C PA6OYNM
JasneHuem 700 Kr/cm?,

IIpyuMeHSAEMBIE TEXHOJIOIUY HA JAHHBIN MOMEHT
TAKIKE JJOBOJIBHO CTAHJAPTHBIE:

* OCBOECHHUE CKBAXKUH;

* [IPOMBIBKA INTMHHUCTO-NIECYAHBIX, COJIEBBIX TPOOOK;

* KHUCJIOTHBIE OOPAOOTKY,

* BBIMBIB [IPOITAHTA U BBIBOJ] CKBAXKUH HA PEKUM
nocne I'PIT;

* BOCCTAHOBJIEHHE IPOXOJUMOCTHU B ABAPUITHOM
uHcTpyMeHTe npu KPC miu 6ypeHnH C LIEJIbIO
YCKOPEHUS IPOLIECCOB TUKBU/IAIIUU ABAPUIL.

IIpu MOJENTUPOBAHUH IPOLIECCOB U AHAJIU3E

OpPOBEAEHHBIX padoT ITAO «VKpraznob6brda» Ha
CErOAHAIIHNNI JCHb UCIIOJIb3YET IPOIPAMMHBIN ITAKET
Cerberus.

Crenuduka paboT HA MECTOPOXKJECHUAX HA

HO3AHEN CTAJUU PA3PAOOTKU C HOCAKEHHBIMU
IUTACTOBBIMU JIABJICHUSMU HAKJIAABIBAET CBOU

TpeboBanus. [Iporpamma Hydra B BBIIIEYIOMAHYTOM
npoaykre Cerberus No3BoIseT HAM EPE] PA6OTOM
ONPENENATBCA C PEKUMAMHU IIPOMBIBKH, YTO OCOOEHHO
BAXKHO IIPU OYHUCTKE CTBOJIA CKBA’KUHBI OT [IPONAHTA
nocJie I'PIT. Ha 60JIBIIMHCTBE HAIMUX CKBAXKUH

Jla’Ke TIEHHBIE CUCTEMBI HE IIPUBOJAT K JOJDKHOMY
PE3YIBTATY, HO3TOMY IPOMBIBATHCA IIPUXOJUTCS
HOPLUAMU KHUIKOCTH (KAK [IPABUJIO, ITO JIMHEMHBIE
renu ¢ ITAB). TexHOoorus CJIeIyIonast:

e ciryck I'T o 6ammaka HKT ¢ yganeHueM KUJKOCTU
U3 CTBOJIA CKBAXXUHBI (PAKTUYECKU OCBOCHHUE);

* JJOITYCK «H4 CYXYIO» JIJIS ONIPEJEJIEHUSA «T'OJIOBBI>
MNPONAHTA;

* OYMCTKA CTBOJIA CKBA’KWUHBI OT [IPOIAHTA
MNOPLMAMU XUJKOCTH. B 3TOM Ciry4dae Mbl
JocturaeM ap@PeKTa CAMOOUYHUCTKHU CKBAXKUHBI.
Tpemunsbl I'PIT HA CTaUU IIPOMBIBKHM YHUCTSITCS OT
Kugkoctu I'PIT, KOTOpast, CMENIMBAACH C A30TOM
Ha 3200€, BLIHOCUT IIPOMAHT HA IIOBEPXHOCTD.

B HammMx yC/I0BUAX, NOKA MBI HE HALIA
AJIBTEPHATUBY 3TOU TEXHOJIOTUH, KDOME TOI'O, HA
IIyOMHAX CBbIIE 3500 M U B YCJIOBUAX BLICOKHUX
TEMIIEPATYP HA 3260€ MBI YACTO CTATIKUBAEMCS C
IpOOaEMO OOPA30BAHUS IIPOIIAHTOBBIX KOPOK,
KOTOPBIE, KPOME KAK C «[IPOKUT'AHHUEM»> A30TOM,
IIPOUTHU HE YAAETCH;

31.8 mm and 38.1 mm, maximum length is 6200 m,
injector pull capacity ranges from 14 to 36 t, pump
units are acid-proof with working pressure of

700 kg/sm?, cryogenic nitrogen units with working
pressure of 700 kg/sm?.

At present time, the applied technologies are pretty
usual:

¢ well stimulation,;

* cleanout of clay-sand seals and salt seals;

* cleanout of proppant and bringing the well to
operation mode after fracturing;

* recovery of conductivity in lost equipment
during workover or drilling for acceleration of
emergency control operations.

Today, PAO Ukrgazdobycha uses Cerberus software

for processes design and operations analysis.

Working in the fields at the closing stage of
development with low reservoir pressure has its
specific requirements. Hydra in above-mentioned
Cerberus software allows determining cleanout
mode that is critically important for proppant
cleanout after fracturing. Even foam systems
aren't effective in most of our wells, that is why it
is necessary to conduct cleanout with fluid pills

(usually, linear gels with surfactants). The technology
is described below:

* run in hole to the tubing shoe, removing fluid
from the wellbore (well stimulation, in fact);

 run in «dry» hole in order to determine the upper
depth of proppant;

» wellbore proppant cleanout with fluid pills.

In this case the effect of well self-cleanout is
achieved. At the cleanout stage fractures are
cleaned from fracturing fluid that delivers
proppant to the surface after mixing with
nitrogen at the bottomhole. Under our
conditions we don't have an alternative
technologies. Moreover, there is a problem of
proppant cakes development at depths more
than 3500 m and at high temperatures at the
bottomhole. The only way to pass these cakes is
to use nitrogen.

» wellbore drainage with nitrogen for fractures
cleanout from fracturing fluid, bringing well to
operation mode.

I'would like to briefly describe the results achieved
in 2016 and the contribution of coiled tubing
technologies to the 20/20 Program.

In 2015, there was no one coiled tubing operation
performed. The main reason was the lack of funding
and therefore the lack of spare parts for units repair
and the lack of coiled tubings.

In 2016, the situation changed drastically - spare
parts, coiled tubings, new units were purchased.
Starting from April we put equipment into operation
step by step. So, 155 operations were carried out
till the end of the year. 84 of these operations were
successful.

Therefore, the company average success rate of }

Ne 3 (061) Centsi6pn/September 2017 51

P
=
V)
Q
—
®)
Z
am
Q
=
=




TEXHOJIOTMWU

* IPEHUPOBAHUE CKBAKUHBI 430TOM JIJISI OYUCTKU
TPEIUH OT XKUAKOCTU I'PI1, BBIBOA CKBAXKMHBI HA
PEXUM.

KpaTKo XO4y OCTAHOBUTLCS HA PE3YILTATAX,
JOCTUTHYTHIX B 2016 rof1y, ¥ BKJIA/IC KOITIOOMHTIOBBIX
TEXHOJIOTHH B JOCTHKEHHUE PE3YIBTATOB
IIporpammsbr 20/20.

B 2015 rozpy He 6BUIO BBIIIOJTHEHO HU OJJHOI PA6OTEHI
C IIOMOIIBIO KOJITIOOUHT'A. OCHOBHOM HPUYHNHOM
ABJIAJIOCh OTCYTCTBUE (DUHAHCUPOBAHUSA U, KAK
cnepcrsue, orcyrcrsue 3UIT pia pemonTa
YCTAHOBOK, 4 TAKXKe OTCyTCTBUE I'T.

B 2016 roay cuTyanus U3MEHUIACh
KApAHNHAIBHO, 6blIN 3aKy1LIeHbI 3UTT, I'T,
HOBBIE YCTAHOBKH. C alIpEJIs Mbl HAYAJIU
HOCTENEHHO BHOBb BBOJJUTH OOOPYIOBAHUE
B AKCILTyaTAIIHIO, TAKUM OOpPa30M, JJO KOHIIA
rojia 6plJIO BBINOJIHEHO 155 onepanuii, 84 u3
KOTOPBIX CHUTAIOTCS YCIEITHBIMU.

Takum 06pa3oM, CpeIHAA yCIIEMHOCTD
paboT no KoMImaHuu coctasuia 0,54.
[TpUYUHBI TAKOT'O PE3YIBTATA TPEGYIOT
OTAENBHOTO O6CYXACHUA. [IOCTUTHYTHIHN
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addekr B 2016 rogy OT IPUMECHCHHUS

KOJITIOOMHTOBBIX TEXHOJIOTHI cOCTaBUI 88,1 MIH M?
rasa, IaHUupPyeMas JOIIOIHUTENbHAS JOOBIYA 1O KOHIIA
2017 roj1a 1o BBITIOJIHEHHBIM PA00TAM COCTABIISCT
366,5 MJIH M? Ta34.

KoTIo6MHIOBBIE TEXHOJIOT'UH — JIUIIb YACTh OOIIE
OPOrPaMMBbI, OCHOBHBIMH U €JUHCTBEHHBIMH 33/1a9aMU
KOTOPOM CENYAC ABJIAIOTCS:

* OAJAEP)KAHUE GA30BOU OOBIYU I CHUKEHUE

TPEH/IA €€ MAJCHUS;

* MHTEHCU(PUKALIMA JOOBIYU B paMKax npoekra I'PIT;

* MHTEHCU(UKAIIHS JOOBIYU B paMKaX npockTa KPC;

* MHTEHCU(PUKALIMA JOOBIYH B PAMKAX [IPOEKTA

OypEHHN HOBBIX CKBAXXUH.

I103TOMY UMEIOMIETOCS PECYPCA KOITIOOMHT'OBOTO
060PYJOBAHMA HA JAHHBI MOMEHT HEJIOCTATOYHO.
B 2017 ropy 6BU10 IPHUHATO PEMIEHHE IO 3AKYIIKE YCIIYT
CTOPOHHUX CEPBUCHBIX NMOAPAAYUKOB KAK HAUOOJIee
OBICTPOrO CIOCOH6A MPUBJIEYEHUS PECYPCA.

Ha cerogHAmuni 1eHb PhIHOK CEPBUCHBIX YCIIYT
O KOJITIOOMHTY B YKPAWHE NIPEACTABIIEH IBYMS
CEPBUCHBIMU KOMITAHUAMH C JJOBOJIBHO YCTAPEBITUM
060pygoBaHUEM. OTHAKO MBI O2KHU/IAEM, UTO HE MEHEE
CEMU KOMITAHUU OYAYT y4aCTBOBATH B KOHKYPCE, B TOM
4ucIie KOMITaHMU u3 benapycu v Esporel [1pusiiekas
CEPBUCHBIX MOJPASYUKOB, KOTOPBIE ABIAIOTCS
JIMJIEPAMHU B CBOEH OOJIACTH, MBI OKH/JAEM ITOJTyIYUTh
K44ECTBEHHBIA CEPBHUC C NTEPEJOBBIMU TEXHOJIOTUAMU.

DTO HE 3HAYUT, YTO MBI HE INIAHUPYEM YBEJIMYUBATD
COOCTBEHHBII MAPK OOOpyAOBaHUs. [10 pe3ynbraraM
2017 rojia Mbl CMOKEM 60JIEE TOYHO ONIPECTIUTHCS
C HEOOXOJUMBIM KOJIMYECTBOM U TEXHUYECKHUMHU
XAPAKTEPUCTUKAMH, HO y’KE CEMYAC IOHATHO, YTO
060pyaoBaHue NpoussBoacTBa C3A0 «PUIMAIIT»
npeactasasieT 4is [TAO «VKprazgo6erdar
MIPENMYIIECTBEHHBIN HHTEpEC. ©
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operations constituted 0.54. The reason of this effect
is another topic. In 2016 the achieved effect from
application of coiled tubing technologies was 88.1
MMCM of gas, planned additional production for
completed well operations till the end of 2017 is
366.5 MMCM of gas.

Coiled tubing technology is just a part of the
general program. Main and only tasks of this
program are:

* maintaining primary production rate and

reduction of production decline trend;

» production enhancement for the fracturing

project;

» production enhancement for the workover

project;

» production enhancement for the project of

drilling new wells.

That is why the existing volume of coiled tubing
assets is not sufficient. In 2017 it was decided to
purchase services from external contractors as it is
the quickest way to attract assets.

At present time, coiled tubing service market in
Ukraine is represented by two service companies
with relatively outdated equipment. However we
expect that no less than seven companies will take
part in tender procedure, including companies from
Belarus and Europe. By attracting top industry service
contractors we expect high-quality service with
cutting-edge technologies.

This doesn't mean we don't plan to expand our
own equipment fleet. According to the results of the
2017 year, we will have the opportunity to define the
exact number and technical specifications, but today
it is clear that equipment manufactured by FIDMASH
is of the utmost interest for PAO Ukrgazdobycha. ©
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Frac service

Yenyrv ¢ yeranoskamu THKT

Coiled tubing services
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Well stimulation with nitrogen units
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KoJrrtoGUHTOBBIE TEXHOJIOTUH B PYTI
<« IpOU3BOJCTBEHHOE OO'BEANHEHME «BeETOPYyCHEDTH>
npumMeHsoTca ¢ 2007 roga. B Hacrosiee BpeMs
3a/ICICTBOBAHBI IBE KOJITIOOMHI'OBBIE YCTAHOBKH.
IIepBOIt KONTIOOMHIOBOH YCTAHOBKOM, KOTOPAsA ObLIIA
OPHUOOPETEHA KOMITAHUEH, CTAJIA YCTAHOBKA TSXKEJIOTO
ks1acca MK30T nnpoussoacTsa C3A0 «DHIMAII» Ha

Coiled tubing
technologies in RUP
Production Association
“Belorusneft” are applied
since 2007. At present time
company operates two
coiled tubing units.

MOTYNPHIIENE C MAKCUMAJIbHBIM TATOBBIM YCUJIMEM The first coiled tubing
HIDKEKTOPA 36 TOHH U EMKOCTBIO Y3714 HAMOTKH JIJIS unit that was acquired
THKT puametpom 60,3 mm 3200 m. by the company was

MamuHa TSKENIO0ro KJ1acca 6b11a BBIOpaHa C IPULIETIOM
HA BBINIOJIHEHUE HE TOJIBKO CTAHJAPTHBIX ONEPALIN,
HO U 60JIE€ CIIOXKHBIX PAOOT, TAKUX KAK HAIIPABJIEHHOE

heavy-class unit MK30T
manufactured by FIDMASH
on a semitrailer truck with

OypeHHue. the maximum injector

Bropas ycranoska MK30T npousBoACTBa pull capacity 36 tons and
C3A0 «PUIMAII» OTHOCUTCS K CPEJHEMY reel capacity for 60.3 mm
KJ1accy, 6azupyercs Ha maccu M3KT (10x10), umeer diameter coiled tubing — 3200 m. Heavy-class unit was
MAaKCUMAJIBHOE TATOBOE YCUJIME UHKEKTOPA 27,2 T U chosen for conducting complex operations such as
€MKOCTb Y3712 HaMOTKU HKT nuamerpom 38,1 MM directional drilling, along with standard operations.
5500 M. DTa YCTAaHOBKA OBbLIIA IPUOOPETEHA The second unit MK30T manufactured by FIDMASH
HEIOCPEACTBEHHO /IJIS1 BBIIOJTHEHU S CTAHAAPTHBIX is a medium-class unit, based on a chassis M3KT
BH/IOB padOT. (10x10). This unit is characterized by the maximum

OCHOBHO¥ O0/IACTBIO IPUMEHEHM S KOJITIOOMHI'OBBIX injector pull capacity 27.2 tons and reel capacity for
TEXHOJIOTUI B KOMITAHUU HAd HAYAJIbHOM JTAIIC SBJISLINCH 38.1 mm diameter coiled tubing — 5500 m. This unit
CJIEIVIOIUE PAOOTHL: was acquired for performing standard operation types.
* NIPOMBIBKU M PATHO-NTAPAMPHUHOBBIX ITPOOOK; At the early stage, the main field of application
e 06pabOTKN NPU3A60MHBIX 30H (IIPEK/IE BCETO,

COJIAHOKHCJIOTHBIE);

* OCBOCHHUE CKBAKUH;
e OTMBbIB IponanTa nnocuie I'PIT;
* HOPMAJIM3A1UsI 320051 CKBAKHH.

Ha HOBOM 3Tare OCBOEHUS KOJIITIOOMHI'OBBIX = 'N
TEXHOJIOTUH «BeopycHe(DTh» IEpENLIa - —f. )
K 60s1e€e CIIOKHBIM paboTaM. B JaHHbBIA
MOMEHT KOMITAHUS UMEET OIIBIT
HAIIPABJIEHHOT'O KOJITIOOMHI'OBOI'O OYPEHUSA
OTKPBITBIX KOPOTKHUX GOKOBBIX CTBOJIOB,
MHOTI'03200MHBIX CKBA>KHUH, Oy pEHUSL
TOPU3OHTAIBHBIX CKBA’KHH C YIIPABJIEHUEM
3200HHOI'0 1ABJICHUS, 3a0y PUBAHH I OOKOBOI'O
OTBETBJIEHUA B OTKPBITOM CTBOJIE CKBA’KMHBI
6€3 OnopkI HA 3200H.

Bceero BeInonHeHO 6ypenue 1179 m
MEJKCOJIEBBIX KAPOOHATHBIX OTIOKEHUI
JUaMeTpOM 83—92 MM Ha CEMU CKBAXKUHAX:

* OypEHHE MHOI'O3400MHBIX CKBAXKUH;
* OypeHHE KOPOTKUX OGOKOBBIX CTBOJIOB;
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¢ OGypeHHe KOPOTKUX OOKOBBIX CTBOJIOB C YIIPABJICHUEM of coiled tubing technologies was the following 8
32060IMHOTO J1aBJICHUS, operations: —
¢ GypeHME rOPU30HTAIBHOTI'O OTKPBITOIO CTBOJIA * Cleanout of hydrate-paraffin blockages; O
CKBA>KHHBI C YIIPABJICHUEM 3a001HOTO JABJICHUS. * Bottomhole zone treatment (in the first place, Z,
TexHONMOrUs HAIPABJIEHHOT'O KOJIITIOOMHI'OBOT'O hydrochloric treatment); m
OypeHUS NOIPA3YMEBAET UCTIOIb30BAHUE * Well stimulation; %T-l)
KOJNITIOOMHI'OBOM YCTAHOBKH, OCHaImeHHOM 'HKT ¢ * Proppant cleanout after hydraulic fracturing; |
3aMPAaBJICHHBIM I'€O(PU3NMYECKHUM KaO€IEM. * Bottomhole cleaning.
J1J151 KOMITOHOBKM HU34 6y pryIbHOU KONOHHEI (KHBK) At the new stage of application of coiled tubing
MNPUMEHAETCA CUCTEMA HAIIPABJIEHHOT'O OYPEHUSA technologies Belorusneft turned to complex
CHB 89-76M 11poM3BOACTBA 6ETI0PYCCKOI'O IPEIITPUSTHS operations. Currently the company has the experience
C3AO «HoBuHKa». Usmepsiemble rmapamerpel CHB 89-76M of directional coiled tubing drilling of short openhole
0 Ka6€JIbHOMY KaHAJTy CBA3H MIEPEAAIOTCS HA sidetracks, multihole wells, drilling horizontal wells
IIOBEPXHOCTH, II€ BBIIIOJIHAECTCS KOHTPOJIb with bottomhole pressure control, drilling lateral hole
U YIIPABJIEHHE TEXHOJIOTUEN KOTTIOOUHTIOBOTO in the openhole wellbore with no slack-off on the
oypenus. [Ipumernenne CHB 89-76M mo3BossieT bottomhole.
KOHTPOJIMPOBATD B PEKHME PEAJIbBHOI'O BDEMEHU In total, the company performed drilling of 1179
YIJIOBBIE I PEKUMHO-TEXHOJIOTMYECKHUE ITAPAMETPDI meters of inter-salt carbonate deposits in seven wells
OypeHUs, JAHHBIE O 3300UHBIX YCJIOBUAX PA6OTHI with 83-92 mm diameter:
KOMIIOHOBKH, 4 TAKXKE I10 I'AMMAa-KOPOTAKY BBIIIOJIHATD « Dirilling of multihole wells;
MPUBA3KY HOJIOXKEHN A KOMIIOHOBKH K I'€OJIOTMYECKOMY « Dirilling of short sidetracks;
Pa3pe3y CKBAXKUHBL  Dirilling of short sidetracks with bottomhole pressure
Llenbio npoBeieHUS pAOOT SIBJISIIIOCH: control;
 Ttectuposanue CHB 89-76M,; « Dirilling of horizontal openhole wellbore with
* OTPadOTKA TEXHOJIOI'UH OYPEHUSA GOKOBBIX CTBOJIOB U bottomhole pressure control.
MHOT'O3200MHBIX CKBAKWH; Technology of directional coiled tubing drilling

* OTPabOTKA TEXHOJIOTUU OYPEHMS HA ICTIPECCUU implies the application of a coiled tubing unit equipped
(pasHOBeCcHM) ¢c npuMeHeHueM ['CHK; with CT with logging cable inside.

¢ OTPabOTKA TEXHOJIOTUH 36y PHUBAHIMS OTBETBIICHUS Directional drilling system SNB 89-76M
B FTOPU30HTAJIBHOM CTBOJIE CKBA’KMHBI 6€3 OTIOPHI HA manufactured by Belorussian company Novinka was
3a601; used as a bottomhole assembly (BHA). Measured

* HUCKJIIOYEHUE MIOIIONIEHU S GYPOBOTO PacTBOPA, parameters of SNB 89-76M was transmitted through
I depEeHITNATBHBIX TPUXBATOB HHCTPYMEHTA,; cable channel to the surface where coiled tubing

* YBEIMYEHHE 30HBI APEHUPOBAHUS ITPOTYKTUBHOT'O drilling is controlled and operated. The application
TJIACTA. of SNB 89-76M provides real-time control of angle,

L5t IpoBeicHU S PabOT IO HAIIPABJIEHHOMY operation mode drilling parameters and bottomhole
KOJITIOOMHT'OBOMY 6YPEHUIO ObLI TPUMEHEH KOMILIEKC conditions. Also, this system makes possible to establish
BHYTPUCKBAKMHHOI'O Y HA3EMHOI'O O60PYIOBAHHS B correlation between BHA location and geologic log
CJIEYIOMIEM COCTABE: according to gamma-logging.
¢ KONTIOOWHTrOBAas ycTaHOBKAa MK30T; The purposes of the operation were:

* IIPOTHUBOBBIOPOCOBOE OOOPYAOBAHUE; * Testing of SNB 89-76M,;

e THKT puamerpom 50,8 MM, OCHAIIICHHAS
reo(prU3nIeCKUM KabesieM;

* cucrema HanpasieHHOTo 6ypenust (CHB 89-76M);

* BUHTOBOI 3a00UHBIN JBUTATEb;

* (ppe3-ponoro BUT-92.

MakcuMaJIbHAas IPOTSLKEHHOCTD TPOOYPEHHOI'O
CTBOJIA CKBAXKHHBI COCTaBIIIA 268 M. CpeiHsist
MEXAHHUYECKAsI CKOPOCTb OYPEHHUSI HA PEIIPECCUU
ObL1a paBHA 1,4 M/4. CpeHAsA MEXAHUYECKAS CKOPOCTD
OypeHUs Ha JENPECCUH (PABHOBECHUI) PABHSIACH
2,2 m/4. CpeHUNA OTXOZ, OT OCHOBHOI'O CTBOJIA CKBAXKUHBI
cocTaBui 60 M.

B30 OpueHTaTop / HErpY3HM

In order to conduct directional coiled tubing drilling
the company applied a set of downhole and surface

OGpaTHbIA Mogyne Paguamsmrens NyHoMHBIRA
OpPHEHTALIMM M Wi coBaMHMTENL
KnanaH P ’ L] Lt i =l

Testing of technologies of sidetracking and drilling
multihole wells;

Testing of technology of underbalanced drilling with
gas-liquid mixture;

Testing of technology of drilling sidetracks in
horizontal wellbore with no slack-off on the
bottomhole;

Elimination of mud losses and differential sticking of
tools;

Enhancement of formation drainage area.

Kpaux
WapoBLIA EPBC
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IToy4eHHBIE PE3YIbTATHI PA0OT OLIEHEHDI KAK
nepcnekTuBHble. KoMIaHusa HaMepPeHa NPOJOIKATh
Pa3BUTHE JAHHOU TEXHOJIOTUH.

ITapanneabHO BBIIIEYKA3AaHHBIM Pa60TaM
cnenuanuctamu PYIT 10 «benopycHE(Th> ObLIN
OPOBEAEHBI ONBITHO-IIPOMBICIIOBBIE UCTIBITAHU S
TEXHOJIOTUH (PPEIEPOBAHUS IAPOB U cefes MypT MI'PIT
MHOTOCTaJUMHON KOMIIOHOBKHU THUIIA StageFRAC ¢
OPUMEHEHHUEM CUCTEMBI HAIIPABJIEHHOI'O OYPEHUA
CHB 89-76M B rOpU30HTAIBHON CKBAKHHE.

Lles1bI0 NPOBENEHUS STUX UCIIBITAHUH ABJISAIACH
OTPabOTKA TEXHOIOTUHU (PPEIEPOBAHUS IIAPOB U
cepen Myt MI'PIT Ha THKT B rOpr30HTAIBHOM CTBOJIE
CKBa’KMHBI C IPUMEHEHHUEM MOJYJIEN CUCTEMBI
CHB 89-76M nipousBocTsa C3AO «HOBUHKA».

15 ppesepoBaHmsd MAPOB U ceaen mydT MI'PIT
OBLI IPUMEHEH KOMILIEKC BHYTPUCKBAKMHHOTO
Y1 HA3EMHOT'O O60PYJOBAHUSA, HCTIOJIb3yEMOI'O
B TEXHOJIOI'MH KOJITIOOMHIOBOI'O OYpPEHUS, HO B
HECKOJIBKO U3MEHEHHOM COCTABE. IJIs1 AETATBHOTO
KOHTPOJIS HAIPY30K HA pa6OYHI UHCTPYMEHT B
KOMIIOHOBKY ObLJI BKJIIOUEH MOJIY/Ib HATPY3KH, HA
CIIy4ait aBapUAHOM CUTYAIIUH B KOMIIOHOBKY TAKXKE OBbLIT
BKJIIOYEH PA3BbEAUHUTEND ABAPUITHBIA. CaMa paboTa
BBINIOJIHAJIACh HEMTOCPEACTBEHHO C IOMOMIBIO BOTHYTOI'O
TOpLEBOIO (ppe3a.

B cocTaB KOMIIOHOBKHY BXOHJIH:

* KOJITIOOMHIOBAs ycTaHOBKA MK30T;

* IIPOTHUBOBBIOPOCOBOE OOOPYJOBAHUE;

e THKT guamerpoM 50,8 MM, OCHAIIIEHHAS
reo(pusnyeCcKruM Kabesem;

* MOJYJIM CUCTEMBI HAIIPABJIEHHOT'O OypPEHUA
(CHB 89-76M) — pa3beJUHHTEIb U MOAY/Ib HATPY3KH;

e BUHTOBO 3a00MHBIH IBUTATCIIb;

e TOPLOBBIH (ppe3 3P3B-93.

PaboTBI OBLIN PA3/IETIEHBI HA HECKOJIBKO 3TAIIOB.

1. TToAroTOBKA HA3EMHOT'O 1 YCTHEBOI'O OOOPYJOBAHM S,
MOHT2X ¥ OOBSI3Ka KOJITIOOMHI'OBOY YCTAHOBKH.

2. HccnepoBanue (pa3psiKa) CKBAKUHBIL, 3AII0JIHECHUE
30HBI Ne 5 (mydTa I'PIT o mmap Ne 5) MI'PITITICKT.

3. Tlepesog HKT 89 mm Ha KT2K ¢ npuMeHeHneM
OoA’bEMHOIO arperara, cmeHa HKT quamerpom
89 mm Ha HKT guamerpom 114 Mmm.

4. Tlepesox HKT nuameTrpom 114 Mm Ha GYpPOBOH
pacrsop Tuna bPII, ppesepoBanue mypt MI'PIT
¢ nomoupio CHB B pexxume Jernpeccuu Ha
IIPOJYKTOBBIN IJIACT.

5. 3aKa4Ka B NOTANHYIO KOJOHHY MI'PII tnameTpom
114 mm IICXKT, nepesog HKT guamerpom 114 MM Ha
KTK.

6. CyCK BOPOHKH C TTyCKOBbIMU My Tamu Ha HKT
JUAMETPOM 73 MM, OCBOEHHE CKBAKHHBL.

PaboTsI IO (ppE3EPOBAHUIO HIAPOB U CEACT MYPT
MTPIT 66111 BBITIOJTHEHBI yCIIENTHO. K X pe3yabraTaM
MOKHO OTHECTH:

* CHOpUMEHEHHEM KOJITIOOGMHI'OBOI'O O60PYIOBAHUA
BBITIOJIHEHO (PPE3EPOBAHMUE MIAPOB U CEAEI MyPT
MTPII ¢ genpeccuert Ha IPOAYKTOBBIN IIACT
(ypoBeHs jieripeccuu 2,5—-5,5 MI1a).

* TIpumensiemsic moayau CHB 89-76M (pa3beUHUTEIb
U MOZIYJIb HATPY3KH) IIPU PPE3IEPOBAHUN MYyPT
MTPIT 11IO3BOJIMJINA BBITIOJHUTD PA6OTHI C KOHTPOJIEM

56 No3 (061) Cenrsi6pn/September 2017

equipment as follows:

» Coiled tubing unit MK30T;

» Well control equipment;

* 50.8 mm diameter CT with logging cable inside;

+ Directional drilling system (SNB 89-76M);

» Downbhole drilling motor;

Milling bit BIT-92.

The maximum length of a drilled wellbore was

268 m. The average overbalanced drilling rate of

penetration was 1.4 m/hr. The average underbalanced

drilling rate of penetration was 2.2 m/hr. The average

horizontal reach was 60 m.

Results obtained were evaluated as perspective. The
company intends to keep up the development of these
technologies.

Along with abovementioned operations specialists
of RUP PO Belorusneft conducted pilot testing of
technology of milling MHF balls and sleeves of
Stage FRAC multistage assembly. The operation was
conducted in a horizontal well Ne 310g at Rechitskoye
oil field with the application of directional drilling
system SNB 89-76M.

The purpose of this pilot testing was to test the
technology of milling MHF balls and sleeves in a
horizontal wellbore using CT with SNB 89-76M
modules manufactured by Novinka.

In order to conduct milling of MHF balls and sleeves
the company applied a set of downhole and surface
equipment used for coiled tubing drilling. But this time
the set was slightly different. It was decided to put away
orientation tool and include load module. Also it was
decided to include a disconnect tool. The milling was
performed with a face milling bit.

The components are as follows:
¢ Coailed tubing unit MK30T;
¢ Well control equipment;
¢ 50.8 mm diameter CT with logging cable inside,
¢ Modules of directional drilling system

(SNB 89-76M) — disconnect tool and load module;

* Downbhole drilling motor;

» Face milling bit 3F3V-93.

The operation was divided into several stages.

1. Preparation of the surface and wellhead equipment,
assembling and connecting of the coiled tubing
unit.

2. Well testing (discharge), filling MHF zone Ne 5
(HF sleeve for a ball Ne 5) with polysaccharide
killing fluid.

3. Filling tubing 89 mm with heavy-salt killing fluid
using workover truck, replacement of 89 mm tubing
with 114 mm tubing.

4. Filling tubing 114 mm with drilling mud,
underbalanced milling of MHF sleeves using SNB.

5. Pumping into MHF liner with 114 mm diameter,
filling tubing 114 mm with heavy-salt killing fluid.

6. Run in hole of a re-entry guide with gas-lift valves
on a tubing 73 mm, well stimulation.

Milling of MHF balls and sleeves was performed
successfully. The results as follow:

* Underbalanced milling of MHF balls and sleeves
was performed using coiled tubing equipment
(underbalance pressure — 5.5 MPa).
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PEKUMHO-TEXHOJIOTMYECKUX NTAPAMETPOB * The application of SNB 89-76M (disconnect tool 8
dpe3epoBaAHMS U 3A00HHOTO JIABJICHUS B PEKUME and load module) during milling provided real-time —
PEATBLHOI'O BDEMEHH. monitoring of milling parameters and bottomhole O
e BeinmonneHo ppesepoBanue yeTeipex MypT MI'PIT pressure. Z,
(3oHBI Ne 5 — Ne 2 T'PIT). ¢ 4 MHF sleeves were milled (MHF zones Ne5 — Ne2). m
¢ CpenHss CKOPOCTb (Ppe3epOBAHUS IIAPA U CEIIIA * The average speed of milling MHF balls and sleeves 8
My T MI'PIT (BBITOJIHEHHBIX 13 KOMIIO3UTHOT'O (made of composite material) using inverted face |
MaTepUaJId) C IPUMEHEHHUEM BOI'HYTOI'O TOPLIOBOI'O milling bit was 0.23 m/hr.
¢dpesa cocrasuna 0,23 M/4. * Drilling fluid density was 750—-1060 kg/m?>. Inflow of
¢ B xauecTBe 6ypOBOIro pacTBOPA NpuUMeHscs BITP gaseous oil was detected

IOTHOCTBIO 750—1060 Kr/m%. B miporiecce pabor during operation.

HAOJIOAAJICS HPUTOK I'A3UPOBAHHON HEPTH. There was a problem
ITpu BEIIOJIHEHUH PA6OT BO3HHUKJIA ITPOGIEMA with installing logging
ocHameHus 'HKT reopusnueckmm kabeneM. cable inside the CT. At
Ha nepBbIX Tanax JaHHasg NPo6aeMa PEMAIach early stages this problem
METO/JJOM BBIMOTKHM BCE IJIMHBI TPYObI B was solved by unreeling
CKBA’KHHY C IOCTEAYIOMEN 3aITACOBKOY TyZA the whole length of CT

into the wellbore with the
following installation of a
cable inside the CT. That
was 4 time-consuming
process. Starting from
2014, Belorusneft performs
operations with a special
set of

Ka0E€JIs, 4TO ABJISJIOCh OYEHD TPYJOEMKHUM
nporeccom. C 2014 roga «benopycHE(MDTb> UMEET
BO3MOKHOCTD BBITIOJIHATH PAOOTHI CO CIIELIUAIbHBIM
KOMILJIEKCOM O00pyAOBaHUA /11 ocHameHus THKT
reopU3NICCKUM KA6€JIEM. DTOT KOMILJIEKC TO3BOJISIET
OCHACTUTB reopusndecknum Kabesnem nonoctb 'HKT,
HAMOTAaHHOU Ha 6apabaH.

C 2013 ro1a B KOMIIAHUHA YCIIENTHO OCBAWBAETCA
yHUKanbHaA TeXHOMorus CKU@® nanpasneHHas
HA YBEJIMYEHUE OXBATA HEOJHOPOJHBIX
HU3KONPOHUITAEMBIX IIACTOB BEIPAOOTKON U
MHOBBIIIEHNE KOAMPULINEHTA HEPTEOTAAYHN IIJTACTOB.

MeTon OCHOBAaH HA (POPMHUPOBAHUN HA
JEUCTBYIONIUX CKBAXKUHAX B UHTEPBAJIE
OPOAYKTUBHOTI'O KOJIJIEKTOPA CUCTEMBI PA/INAJIbHBIX
INIYOOKOIIPOHHUKAIOMUX KAHAJIOB (DUJIBTPALIUU
JUIST yBEJIMYCHUS TUIONA/TU (DUIIBTPAIIUU
IUTACTOBBIX (PIIIOM/IOB K CTBOJIY CKBA>KHHBL
[ry6OKOIPOHUKAIOINE KAHAIBI (DUIIBTPALIUNA
CO3/JJAI0TCSI NYTEM THAPOMOHUTOPHOTO PA3MBIBA
IIACTA TTOCIIE (PPEIEPOBAHUA OTBEPCTHH B
IKCILTYaTALUOHHOM KOJIOHHE C IPUMEHEHHUEM
CIENUATTBHOTIO KOMIIJIEKCA BHYTPHUCKBAXKUHHOT'O
O6OPYAOBAHHS U CIICITUAIBHON KOJITIOOWMHIOBOI
ycraHoBKH CBIT1. equipment for installing logging cable inside the CT.

Ha cxeMe NoKa3aH NPOLECC CO3/[JaHUs B UHTEPBAJIE This set of equipment provides installation of logging
OPOAYKTUBHOTI'O KOJIJIEKTOPA CUCTEMBI PA3BETBIIEHHBIX cable inside the CT spooled on the reel.
JPEHAXKHBIX KAHAJIOB IPOTSXKEHHOCTBIO 10 100 M Starting from 2013, the company successfully
H4 PA3HBIX YPOBHSIX B 33/IAHHBIX HAIIPABJICHUAX conducts pilot testing of a unique SKIF® technology
JUISL yBEJIMYEHU S OXBATA U IUIOMAIN (PHUIIBTPAITUU aimed at enhancement of drainage area in
ITACTOBBIX (PIIIOMJIOB K CTBOJIY CKBA’KHUHBL CITyCKaeMas heterogeneous low-permeability reservoirs and oil
KOMIIOHOBKA VIIPABJISETCA ONIEPATOPOM C YCThs. DTA recovery factor.
KOMIIOHOBK4 YCTAHABIUBAETCA HA 9KCILIYaTAIJMUOHHONU The method is based on creating of radial deep-
KOJIOHHE, TI€ JeJIA€T HECKOIBKO OTBEPCTUI. penetrating filtration channels in productive reservoir }
Ha cnenpyromeM arane paboT UCIIONb3YETCS
KOJTIOOMHI'OBAS yCTAHOBKA, OcHameHHass THKT
JAUAMETPOM 12,7 MM, Pa3MBIBOYHBIM PYKABOM U
T'UJPOMOHUTOPHOM HACAAKOU, KOTOPAS, IIPOXOI
4Jepes MPOCBEPIIEHHBIE BHYTPUCKBAXKUHHON
KOMIIOHOBKOU OTBEPCTHS, BBITIOJIHAET PA3MbBIB
(UIBTPAITMOHHBIX KAHAJIOB.

3a nepuos oTpadoTKU TexHOIOrnu CKNUO® Ha
MECTOPOXK/ACHUAX benapycu crienuanucTaMu
KOMIAHUM ObLIU IIPOBEIEHBI PA6OTHI U BBITIOJIHEHO
18 CKBaKMHHO-OIEPALUH, Pa3MBITO 152 (punbTpa- }
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LIMOHHBIX KaHA/14, U3 HUX HA 118 KaHaIaX KUJIKOCTBIO
Pa3MbIBa CJIYKWIO JU3EIbHOE TOIUIMBO U HA 34 KAHAJIAX —
TEXHHUYECKAsI BOJA IJIOTHOCTHIO 1000—-1050 Kr/m>.

DUIBTPALMOHHBIEC KAHAJIBL, PA3MBITHIE
TEXHUYECKOH BOAOH, TAKKE ObIIN OOPAOOTAHBI
pacTBOpOoM congHOM KUCA0Th! (HCI). Pa6oTs! Ha
OO'BEKTAX BBIMOHSIINCE B O6BEME OT OJJHOTO JI0
BOCBMU YPOBHEH, [IPU 3TOM CO34aBAIOCH OT ABYX JJO
MECTHAAATA (PUIBTPALIMOHHBIX KAHAJIOB JJINHOMN
210 100 M, yBEIMYMBAIOLIUX IJIOWA/Ib JPEHUPOBAHUA
CKBA>KUHHOTO (QJIIOU/14.

B asrycre 2016 rojja 6bUT HAYAT HOBBIH STAI B
UCTOPHUH Pa3BUTUSA TEXHOIOTUU CKH®D®. B 3aKII04EH
JIOTOBOP C OJTHOM U3 POCCUMCKUX HEPTEAOOBIBAIONTUX
KOMIAHUI HA BBIIOJIHEHUE PA6OT MO CO3LAHUIO CETU
IJIYOOKOIIPOHHUKAIOMUX KAHAJIOB (DHJIBTPALINN.

KoManzon cnenuannucTos «beopycHepTH» HA psjie
MECTOPOXK/ICHUH paboThI IO TeXHOIOTUU CKUD®
OBLIH YCIIEITHO NPOBEAECHBL. BBINTOTHEHO 10 CKBAXKUHO-
onepanu, pa3mMmbeITO 84 (PUIBTPALIMOHHBIX KAHAA,

U3 HUX HA 40 KaHAIAX KUJKOCTBIO PA3MBIBA CIIYKUJIO
JN3EIbHOE TOIUIMBO U HA 44 KaHAIAX — TEXHUYECKas
BO/Ia JIOTHOCTBIO 1000—1030 Kr/M?. PUABTPALTUOHHBIE
KaHAaJIbl, PA3MBITBIC TEXHUYECKOH BOJIOU, TAKIKE OBLIIU
06pabOTaAHBI PACTBOPOM COISTHOM KMCI0THL (HCL).
PaGoThI Ha OOBEKTAX BBIIOIHAIUCH B OOBEME OT
OJHOI'O IO YETBIPEX YPOBHEMU, [IPU 3TOM CO34ABAIUCH
OT YETBIPEX JJO ABEHAAIATH (PUIBTPALITUOHHBIX
KAHAJIOB AJINHOM 10 100 M, ITO3BOJISIONIUX OOECIIEYUTh
JIOTIOJIHUTEIBHBIN IPUTOK CKBAXKUHHOI'O (PJIION/1A B
OKOJIOCTBOJIbHYIO 30HY.

B sauBape 2017 rofa 66111 3aKOHYEHBI PA6OTHI IO
TexHOonornu CKNO® Ha Tpex 06'bEKTAX JJ1s1 OJJTHOU U3
YKPAUHCKUX KOMIIAHUN. BBIJIO YCIIENTHO PA3MBITO
12 (pUIBTPALTMOHHBIX KAHAJIOB.

Ha Texkymmui MOMEHT KoMIIaHusA «benopycHepTh»
IPOIOJIKAET COBEPIICHCTBOBATD TEXHOJIOTHIO CKHUD®,

HoBoO€ HaNpaB/IEHUE PA3BUTUS KOMIIAHUH —
BBIIIOJTHEHUE F€O(PU3UIECKUX PAOOT C KOJTIOOUHTOM.
B HacTosmee BpeMs pa3dpadbaTbIBAIOTCSI KOHHEKTOPBI
OPHUT'MHAIBHON KOHCTPYKILIUH JJIs1 BBIITOJTHEHH S
reopusnueckux pador Ha THKT.

KomMnanus «beopyCcHE(PTh» MEAPO AETUTCS
OIIBITOM U BCETJA I'OTOBA K COTPYAHUYECTBY I10 BCEM
HAIIPABJICHUIM. ©
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interval in producing wells for enhancement of
reservoir fluids filtration area. Deep-penetrating
filtration channels are created by jetting after milling
holes in production casing. The technology uses a
special set of downhole equipment and a special coiled
tubing unit SVP1.

Schematic diagram demonstrates the process of
creating of a system of branched drainage channels
with length up to 100 m at different levels in
determined directions in order to enhance drainage
area. The deployed bottomhole assembly is controlled
at the surface. This BHA is deployed at production
string depth where it mills several holes. The next
step implies using coiled tubing unit with a 12.7 mm
diameter CT, a jetting hose and a jet nozzle that runs
through milled holes and performs jetting of filtration
channels.

During pilot testing of SKIF® technology at Belarus
fields, company’s specialists conducted 18 well
operations. 152 filtration channels were jetted, 118 of
them were jetted with a diesel fuel as a jetting fluid and
34 of them were jetted with the process water with
density 1000—-1050 kg/m?.

Filtration channels jetted with the process water
were treated with solution of hydrochloric acid (HCI).
During operation, from one to eight levels were jetted
with a system of two — sixteen filtration channels with
length up to 100 m.

In august 2016, there was a new stage in SKIF®
technology history. The company made a contract with
one of Russian oil producing companies. The contract
was for creating a system of deep-penetrating filtration
channels.

Belorusneft team successfully performed operations
with SKIF® technology at several fields. The team
conducted 10 well operations. 84 filtration channels
were jetted, 40 of them were jetted with a diesel fuel
as ajetting fluid and 44 of them were jetted with the
process water with density 1000-1050 kg/m?. Filtration
channels jetted with the process water were treated
with a solution of hydrochloric acid (HCI). Work at the
facilities was carried out in the volume from one to
four levels, with four to twelve filter channels up to 100
m in length created allowing additional flow of well
fluid into the near-barrel zone.

During operation, from one to four levels were jetted
with a system of four — twelve filtration channels with
length up to 100 m providing additional reservoir fluid
inflow in the near-wellbore region.

In January 2017, the company finished SKIF®
technology operations at three wells for one of
Ukrainian companies. 12 channels were successfully
jetted.

Belorusneft keeps on improving SKIF® technology.

The new field of the company development is
conducting logging operations using coiled tubing.

At present time, new original connectors are being
developed for connecting other equipment to CT.

Belorusneft company generously shares its
experience and is ready for cooperation in all
directions. ©®



TEXHOJIOLUW
VIHHOBALIUU
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- rmapaBnNYecKkni paspbiB N1acToB.;

- KONTIO6MHrOBbIe TEXHONOMUK;

- CTPOUTENBCTBO CKBaXKUH MaJioro AMaMeTpa, BoJ03abopHbIX CKBaXKUH;

- 3ape3Ka 60KoBbIX U 60KOBbIX FOPU30HTAJIbHbIX CTBOJIOB;

- TEKYLLMKN U KanuTabHbI PEMOHT CKBaXMWH;

- CTUMYNAUMA [06bIBAIOLLMX U HAarHETaTeIbHbIX CKBarKWH;

- Npoun3BoACTBO XMMMYecKkux peareHtoB ana MHMM, KncnotHbix Komnosuumn gna ONM3,
ne3Mynbratopos, pacteoputesnient ACINO, MHFM6UTOPOB KOPPO3UM U CONEOTIIOKEHWIA;

- YCNyrv CONpPOBOXKAEHUA PaboT No MMKBUAALUN BHYTPUCKBAXKMHHBIX OC/IOKHEHUN;

- UHUHUPUHIOBbIE YCNYTU.

JNaypear MNpemuu MpaButenbctBa Pecny6nmnku
TartapcTaH 3a KavectBo 2015 roga

a

Jlaypeart Mpemun MpaButenbctBa Poccuickon
®epepauum B obnactn Kavectea 2016 roaa

423450, Poccuiickan Oegepaums, Pecriybnvka TatapctaH, r. AnbMeTbeBcK, Y. P.OaxpetaunHa, 43.
TenedoH: +7 (8553) 38-82-03, ®akc: +7 (8553) 38-82-09, E-mail: rs@tagras.ru, www.tagras-rs.ru www.tarpac-pc.po



TEXHOJIOI'MU

Kongpepernyua u sbicmasxa no
KOMIOOUHR) U 6HYMPUCKEANCUHHBIM
pabomam npoxoousia 6 KoHgpepeHy-ueHmpe
um./{ncopoxca P. BpayHa, 2. X6toCmoH,
wmam Texac, CLIIA, ¢ 21 no 22 mapma
2017 200a. 2mo exncezo0Hoe cobvimue Obl0
opearu308aro OoOULecmeom uHIcerepos-
negpmanurxos (SPE) uAccoyuavueri
CReUUAIUCINOE NO KOJUMIOOUH206bIM
MEXHONO2UAM U BHYIMPUCKEAWCUHHBIM
paobomam (ICOTA).

Bwmeponpuamuu 2017 200a 66i10
npeocmasnierHo 60abULOE HUCTIO
00KA008, KOMOPbLe OCEEMUNU
00CMUINICCHUSA, UHHOBAUUOHHbLE DeULeHUS,
nPaxmuKy u peuernus 0N Yy uueHus
nPOUIBOOUMENLHOCHIU 80 8CeX CeKMOPAX
UHOYCIPUL, BRINIOUASA:

* KOJUMIOOUH208bLE MEXHONI02ULL

* KabenwvHvie pabomol u onepayul
C UCRONB30BAHUCM CKEANCUHHDLX
mpaxmopos;

* PeMOHIM CKBANCUHBL/CILYCK UHCINPYMeNHIna
100 0asIeHUeM;

* HACOCHYI0 IKCHIYAIMAUUTO.

Obugue memuol, KOMopuvie ObllU OCEeU eHbL,
BKIIOUATIU 8 CROS MEXHONI02UU U NPUMEDbL
UX UCNOSILI0BAHUL 8 HASCMHBLX U
ULEIbEHOBLLX NMPOCKIMAX, A IMAKICe NPAKIMUKY
10 NOOOEPIHCANHUIO NPOMBIUSIEHHOLL U
IKon02UHecKoll bezonacnocmu. B ceeme
mexyuux mpyorocmeti 6 UHOyCmpuiL 6oL
coenar 0CooObLL AKUeHmM Ha NOBbIULEHUE
nPOU3B00CMEEHHOIL 3P PexmuHocmiL,
CHUNCEHUE HeNPOOYKINUBHO20 8BDEMEH,

a maxce Ha permaoensvroe 2a)yuerue
CKBANCUH.

Kypran «Bpemsa konmoourza»
npeocmasnfaem 6aulemy EHUMAHUIO
aHHoOMmayuu Hauboee UHmMepecHsvix O0KAA008,
npeocmasnerHbLx 80 8DeMA Kongpeperuul u
soicmaexu SPE/ICOTA 2017 no koamoouHzy u
BHYMPUCKEANCUHHBIM PAOOMAM.

IIpoaBHMHYTAsA CHCTEMA JJISI PA3MEIECHU S
HHCTPYMEHTA B CKBAKHHAX IO, JaBJICHHEM JA€T
BO3MOKHOCTB IIPOBECTH BOCCTAHOBHUTE/IBHEIE
PaGOTHI MO GOPHOE C MECKOIPOABICHUEM

Yapau MaKnum, IHeppu Xuanuc, Cmuser 2Kyxuv, Konbu
Pocc, [Tumep Kuo (Baker Hughes)

AHHOTALIA

Ha MECTOPOXIECHUAX, PACTIONOKEHHBIX HA YMEPEHHO
CIIEMEHTUPOBAHHBIX IECUAHUKAX, B TIOOOE BpEMSI
BO3MOXHO HAJIMYUE CKBAKUH C HU3KOU WJIN HYJIEBOM
NPOAYKTUBHOCTBIO, O0YCIOBIEHHON BBIHOCOM NeCKa. [To
MEPE CTAPECHUS TAKUX MECTOPOKJICHU 3T TpOobIeMa
CTAaHOBUTCS €IE OOEE 3HAYUTEBHOM. 3a49aCTYIO 3AIT4CH,
OCTAIOIINECS B IIJIACTE, HE IOKPBIBAIOT CTOMMOCTD
MPOBEICHUA MTOTHOLIEHHBIX pa60T 1o KPC mim pucky,
CBSI3AHHBIE C INIYIIEHUEM CKBA’KHH. B TAKHX Clly4dasax
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AHHOTALIMHU JOKJIAJIOB,
[IPEACTABICHHDBIX HA
KOH(PEPEHIINU U BBICTABKE

SPE/ICoI’A 2017
10 KOJTIOOMHI'Y

1 BHYTPHUCKBA’KMHHBIM
p36OT3.M (Yactp 2)

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

(Part 2)

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 (ICoTA).

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 focus was made 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.

Advanced Live Well Deployment System
Enables Remedial Sand Control Solution

Charlie McClean, Parry Hillis, Stephen Zuklic,
Colby Ross, and Peter Kidd (Baker Hughes)

ABSTRACT
In producing fields in moderately
consolidated sandstone reservoirs, at any given



€IMHCTBEHHBIM BAPUAHTOM JIJI1 BOCCTAHOBJICHUS
OPOAYKTUBHOCTU OCTAETCS IPUMEHEHUE METOJIOB PA6OTHI
uyepes HKT B CKBA>KMHAX O] IABICHUEM.

VICTOPHUYECKH TAKUE CUCTEMBI OOIAAIOT
CYILIECTBEHHBIMU OI'PAHUYCHUAMU 110 JJINHE UHTEPBAJIA
U HAJEKHOCTU. OHAKO HUCIIOIb30BAHUE IIPOABUHYTOM
CHCTEMBI PA3MEILECHUSA I YCTPAHEHU S MEXAHUYECKUX
PHCKOB M O PAHUYEHMH 110 JJIMHE, [IPUCYIIUX CUCTEMAM
pab6oTsl yepe3 HKT, a Takke UHTErpanus C JETAIbHbIM
AHAIMTUYECKUM IIOAXOA0OM KOHTPOJIA IIECKOIIPOABJICHUSA
MO3BOJIAIOT OCYIIECTBIIATh PA6OTY B CKBAXKUHAX IO/
JIABJIEHUEM O€3 CHH)KEHUS HAIEXKHOCTH IIPOLIECCA
YCTAHOBKHU U ITOCJIEAYIOLIEH IIPOU3BOAUTE/IbBHOCTU
CKBAKUHBL.

JeTanbHbIi MHXUHUPUHIOBBINA M UCIIBITATE/IbHBII
MIPOLECC OBUI IPUMEHEH JIJIS TAPAHTUH BBIHOCITUBOCTH
U IIPOCTOTHI UCIIOIb30BAHUA MEXAHUYECKON CUCTEMBI
pa3MelleHM s, KOTOPAs ITO3BOJIAET PA3MECTHUTD B
CKBA’KHMHE KOMITOHOBKY IIPAKTUYECKHU JIIOOO JIJIUHBI C
HCIIOIb30BAHUEM TPAJAUITMOHHOT'O IIPOTUBOBBIOPOCOBOTO
OOOPYIOBAHUSA HA KOJITIOOHUHTE.

I/IHHOBa].[I/IOHHOC HCITIOJIB30OBAHHC
KOJITIOOMHI'OBOM CHCTEMBI LEIIHOM ITOABECKH IS
IIPOBEACHU BHYTPHCKBAXKUHHEBIX Pa0OT IIPU
HATHYHUH OT'PAHHICHHI OOPATHOIO IIPHTOKA

B.P. Tanus u 3. Mapcanex (Schlumberger);
C.Ipua-apo (Brunei Shell Petroleun)

AHHOTALIMA

ITocne TOro Kaxk onepaTop NOATBEPANII HAPYIIEHNE
LEJOCTHOCTH CKBA’KHUHBL, YCThE KOTOPOI ObLIO
PaCIIONOXKEHO HA HEOOJIBIION IIAT(HOPME, CPOYHO
NOTPe60BAIOCH IPUMEHEHUE KOJITIOOMHI'OBOI CUCTEMBI
LEIMHOM NOJABECKU. OJJHAKO TOOBIYHBIE COOPYKEHUS
12T(OPMBI HE UMEU PA3PEUIEHUS HA PA0OTY, 4YTO
NPEJCTABIIAIO COOOU CIOKHOCTD ITPH MOJTyYEHUN
OOPATHOI'O IIPUTOKA U3 CKBAKUHBL B JaHHOM
CTAThE 33JOKYMEHTUPOBAHBI AHAJIU3 U PEAIN3ALINA
HETPAJUIIMOHHBIX METOJIOB U IEUCTBU /I IOy YEHUA
OBGPATHOI'O IIPUTOKA C IPUMEHEHUEM YIIBTPACOBPEMEHHON
KOJITIOOMHTOBOM CUCTEMBI IIEITHOM TTOJBECKHU C
AIEKTPOAUCTAHIIMOHHBIM YIIPABJIEHHUEM B COCTABE
KOMITOHOBKH, KOTOPAas HUKOI7IA HE IIPUMEHAIACH TOCEJIE Ha
3TOM MECTOPOKIECHHUM.

IToce nepruoaa OCTAaHOBA OITUCHIBAEMA CKBAKMHA
CTOJIKHYJIACH C IPOOIEMAMHU LETOCTHOCTH, KOTOPBIE
MOIJIM IIPUBECTU K HEKOHTPOJIHUPYEMOU CUTyalTUU. [1j11
[IPEOJIOJICHUS 9TUX IPOOIJIEM ObLIN CIIPOEKTUPOBAHBI
CIIO ¢ ppe3epOBAHUEM U YCTAHOBKOM IPOOKHU IPU
ITOMOIIIY KOJTIOOMHI'OBOM CUCTEMBI IEITHOM MO/IBECKH
C AJIEKTPOSUCTAHLIMOHHBIM YIIPABJIEHUEM, BIIEPBLIE
CMOHTHUPOBAHHOM 1IEJIMKOM Ha CYAHE (TOJIBKO MHIKEKTOD
OCTaJICS HA I1aTdOPME). [1715 IPEOAOJICHUS OIPAHUYCHUI
OBPATHOI'O IPUTOKA ObLIIN IIPOBEACHBI TEXHUYECKHUE U
3KOHOMHUYECKUE OIIEHKHU TPEX BO3MOKHBIX BAPHAHTOB
PaboT: C UCTIOIb30BAHMEM HAKJIOHHBIX OAPXK, C YCTAHOBKOH
TPAJULIMOHHOI'O OOOPYJOBAHUA 11 OOPATHOI'O IIPUTOKA
Ha OOPTY Cy[HA WU C UCIIOJIb30BAHHUEM TPYOBI 15 3AKA4YKU
rasa, JOCTYITHOM Ha IIJIaT(OPME.

ITocie aHaIM3a KaK/I0U U3 TPeEX OILNAH ObIJIO IPUHATO
peleHne OTOPOCUTD BAPUAHTHI C HAKJIOHHBIMH OapKaMHU

time it is possible if not likely to have wells
underperforming or even shut-in due to sand
production. Later in the life of these fields, this
issue becomes even more significant. Often
times the reserves don't justify the economics
of a full rig workover or the productivity risk
of well kill operations. In these cases, the

only option to restore productivity is utilizing
through-tubing methods, deployed into the
live well.

Historically these systems have presented
significant limitations in terms of interval
length and reliability. However, by utilizing
an advanced deployment system to eliminate
mechanical risks and length limitations
of typical through tubing systems, and by
integrating this with a detailed, analytical
approach to sand control selection, the benefits
of live-well deployment can be realized without
sacrifice in terms of installation reliability or
long-term productivity.

A detailed engineering and testing process
was applied to insure ruggedness and ease of
use in the field on the mechanical deployment
system to allow virtually any length assembly to
be deployed using conventional coiled tubing
BOP equipment.

Innovative Use of Coiled Tubing
Catenary System to Intervene a Well with
Restricted Flowback Facilities

W.R. Tapia and Z. Marsaleb (Schiumberger);
S. Srisa-ard (Brunei Shell Petroleum,)
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ABSTRACT

After an operator confirmed wellbore
integrity failure in a well located on a small
platform, a coiled tubing (CT) catenary
intervention was urgently required. However,
the production facilities of the platform were
not authorized to operate, which represented
an impediment to receive returns from the
wellbore. This paper documents the analysis
and implementation of nonconventional
flowback methods and the actions taken to
perform the intervention using a state-of-the-
art fly-by-wire CT catenary package in a setup
that had never used before in this field.

After a shut-in period, the subject well
faced integrity issues that could end in an
uncontrolled situation. To remediate this
situation, milling and plug-setting runs were
designed using a catenary system with a fly-by-
wire CT unit set for first time completely on the
vessel and leaving only the injector head on the
platform. To address the flowback limitation,
technical and economical assessments were
performed on three options: using slope
barges to receive fluids in storage tanks, setting
conventional flowback equipment on board
the catenary vessel, or using the gas injection
pipeline available on the platform.
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¥ OGOPYIOBAHUEM JIJIsI OGPATHOT'O IIPUTOKA HA CY/IHE U3-32
TOT'O, YTO OHU NIPCACTABIIAIN JOIIOTHUTC/IBHBIC DPUCKH U
VIAOPOKAIH PEATTUBATIHIO.

ITopBOmHAA ONIEPAITHA 110 KHCJIOTHOHN
00pPabOTKE C IPHMEHEHHUEM I'NOKOH TPYOBI M
BHYTPHCKBAKHHHOT'O TPAKTOPA B AHTOJIE€

Kapmux Paoswcamanu (Welltec Angola); bpatian Llsaruy,
(Welltec, Inc,)

AHHOTALIMS

After analyzing each alternative, the options
to use slope barges and flowback equipment
on the vessel were discarded after confirming
that they represented an additional risk
and generated higher costs for their
implementation.

Subsea Coiled Tubing Acid Stimulation
Operation Using CT Tractor in Angola

Karthik Rajamani (Welltec Angola); Brian
Schwanitz (Welltec, Inc.)

Jo6BIBAIOIIEH KOMITAHUU B AHTOJIE IIOHATOOMIOCH
MNPOBEAEHUE KUCTIOTHON OOPAOOTKH C IPUMEHEHUEM
ru6Kor Tpy6e! (I'T) B MOJBOJIHOM CKBAXKHHE,
060PYJOBAHHONU IPOTUBOIIECOYHBIM (PUIBTPOM, C
LEIBIO YBEJIMYEHUS JJOOBIYU. MOIETNPOBAHUE PAOOT
NOKa3as10, 4To I'T He TOCTUTHET 3AITAHUPOBAHHON
IJIYOHUHBL, 4 UMEHHO (PUIBTPA, PACTIONIOKEHHOTO Ha 3200€,
JIAKE C IPUMEHEHUEM ITOHU3UTENEN TpeHU. OnepaTop
MIPUHSAJI PEMIEHNE UCTIONIb30BATh BHYTPUCKBAKIHHBIA
TPAKTODP A1 JOCTAaBKU ['T HA HYXHYIO ITTy6HHYy. OZHAKO
TOPU3OHTAJIbHAS CKBAKMHA ObLIA 3arPA3HEHA OOJIOMKAMHU
HOPOJbL, KOTOPBIE HE NO3BOIWIN JOCTUYD LIEJIU TAXKE
C MUCOJIB30BAHUEM TPAKTOPA Y BBIHYIUIN U3MEHUTD
CTPATETHIO JJIs 3aBEPIIEHUA PAOOT.

B paMKax 3TOM onepauu B AHTOJI€ TOTPEO6OBAIOCH ABE
CIIO a1 JOCTUKEHUA IPOTUBOIIECOYHOIO (PUIBTPA HA
3a00€ CKBA’KUHBI U3-34 CKOIIJIEHU OO6JIOMKOB ITOPO/IBI B
CTBOJIE, TOMENIABIINX JIONUTH JIO LIEIN IIPU ITEPBOM CITYCKE
HHCTPYMEHTA. B Iporiecce BTOPOro CIyCKa B CKBAXKHUHY
KOMMAHHUA-ONEPATOP KONTIOOMHI'OBOU YCTAHOBKH
HCIIOJIb30BAJIA HACAAKY, KOTOPAas MOIJIA OTHOBPEMEHHO
OYMIIATD CKBAXKUHY OT IIVIAMA W IIPOBOJIUTD
KHUCJIOTHYIO OOPabOTKY. DTA ONEPALIN JEMOHCTPUPYET
3P PEKTUBHOCTD UCIIOIb30BAHUS KOJITIOOMHIOBBIX
TPAKTOPOB, KOTOPBIE MAJIO IPUMEHAIOTCA B UHIYCTPHH,
JULA TOCTUKEHUA 32004 324 PAMKAMH 30HBI OXBATA
I'T. Takoke oniepanys IEMOHCTPUPYET OBICTPYIO
MOOHIN3AL IO OO0OPYIOBAHUS U IIPOBEJEHUE PAOOT B TOT
K€ JICHB, 4 TAKXKE BO3MOXKHOCTD 3(P(PEKTUBHOI'O PELICHUSL
npobeM, KOIJld CEPBUCHBIE KOMITAaHUH (oniepatop I'T u
ONEPATOP TPAKTOPA) TECHO COTPYAHUYAIOT.

KoJITIOOHMHT'OBBIE TEXHOJIOI'HH IIO3BOJISIIOT
npoBecTu MHOrocragumueii I'PII u
npoduIupoBaHUE JOOBIYH B PA3BETOYHOMU
CKBaskuHe B BocTouHO# CHOHpH

K. Bypoum, A. FOOumn, K. Porcun, M. [lemxosuy
(Schlumberger); C. Kpexnun, K. Iyunurxos, FO. boposurckutll,
A.2Kyros (Gazprom Geologorazuvedka)

AHHOTALIMA

l'eonorusa NpoOAyKTUBHBIX IJIACTOB B BOCTOYHOIT
Cubupu ABIAETC YHUKAIBHOM. B wacTHOCTH,
NPOAYKTHUBHBIE IJIACTHI YaAHTUHCKOT'O MECTOPOXKACHUSA
UMEIOT 3KCTPEMAJIBHO HU3KHE TEMIIEPATYPHI (0T 8 °C 10
13 °C). JaHHOE MECTOPOXKACHUE HAXOJUTCS B HACTOSIIIEE
BpEMS B CT4/IMU T'€0I0TOPa3BeIKU. [eoormyeckue
CBOYICTBA IIACTOB BAPBUPYIOTCS B 3HAYUTEIBHOM
CTEIIEHH, IO3TOMY HEOHXONMO MOIOUPATH MOAXOAAIIIE
METOIbI CTPOUTEIBCTBA U 3aKAHYNBAHUS CKBAKIH
Tepe]] TEM, KaK IIPUCTYTIATD K (Da3€ IKCIIyaTalTuU
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ABSTRACT

An Angolan operator needed to perform
a coiled tubing (CT) acid micro-wash
stimulation on a subsea sand screen
completion in order to improve production.
The CT simulation showed that the coil
would not reach the objective, which was the
bottom screen, even with friction reducers,
without the assistance of additional forces.
The operator chose to deploy a downhole
tractor to provide a pulling force to achieve
the desired depth. However, this horizontal
well had debris which prevented reaching the
objective and required changing strategies to
accomplish the job.

In this Angolan operation two runs were
required to reach the bottom screen due
to debris fill in the completion preventing
passage during the first run. On the second
run the CT provider used a nozzle that could
both clean the well and treat in the same run.
This operation demonstrates the effectiveness
of using CT tractors, which are under-
utilized in the industry, to achieve extended
reach beyond the normal CT range. It also
demonstrates the quick mobilization and same
day deployment, as well as problem solving
that can occur when service companies (CT
provider and tractor provider) work closely
together.

Coiled Tubing Advancements Enable
Multistage Stimulation and Production
Profiling in an Exploration Well in
Eastern Siberia

K. Burdin, A.Yudin, K. Ronzbin, and
M. Demkovich (Schlumberger); S. Kreknin,

K. Pushnikov, Yu. Borovinskiy, and A. Zykouv.
(Gazprom Geologorazvedka)

ABSTRACT

The geology of Eastern Siberia formations is
unique. In particular, producing formations of
the Chayandinskoye field have extremely low
temperatures 46—55 °F (8 to 13 °C). The field is
currently in the exploration stage. Geological
properties of the formations vary significantly,
and it is necessary to define appropriate
methods of well construction and completion
prior to switching to a field development



MeCTOPOXAeHU . OTHUM U3 IIEPCIIEKTUBHBIX BADUAHTOB
aBsgeTcsa nposeneHue I'PI1 B HU3KOIIPOHUIIAEMbBIX
30HAX YagHAMHCKOIO MECTOPOXAEeHUA. KaMImaHu 110
MIPOBEICHUIO MHOTOCTAAUMHOTO ['PIT Obl/1a HAYaTA C IIECJIBIO
nposepku 3 pekTuBHOCTU I'PIT B CyOropru30HTAIBHON
MHOI'OYPOBHEBOM CKBaXKUHE. KONTIOOWHT HCTIO/Ib30BAJICS
JUI MAHUITYIUPOBAHUA nopTaMu A1 I'PIT, BBI3OBa MPpUTOKA
U IOJIYYEHUS JAHHBIX O IIPUTOKE. ITpU 3TOM NIPUMEHSINCD
3aI1aTEHTOBAHHbIEC TEXHOJIOI'MH. DTO IIEPBBIM IIPOEKT 110
nposeieHuIo I'PIT B ra30BbIX CKBAKMHAX B BoCcTOYHON
Cubupu.

KoHpurypanus 3akaHIMBAHUA CKBAXKUHBI COYETAIA
B ce6e XBOCTOBUKH IHaMeTpoM 168,3 MM 1 114,3 MM,
060PYJOBaHHBIE TPEMS NOPTaMHu A1 I'PIT, KOTOpBIE
HOAJIEPKUBAIOT MHOTOKPATHOE OTKPBITHUE/3aAKPBITUE. Takoe
3aKaHYMBAHUE JAE€T BO3MOXHOCTD IIOJIy4YaTh OTAEIbHbBIN
W KOMOMHHUPOBAHHBIA IPUTOK U3 IPOAYKTHUBHBIX
cnoeB. KONTIOOMHTOBBIH (DJIOT POBEJI HECKONBKO CITO
JUIA MAHUNYIALAN TopTaMu A IPIT, O9rCcTKE CKBAKMHBI
OT LIIJIAMA ¥ OCTATKOB IIPOIIAHTA, 4 TAKIKE BbI30BA
IIPUTOKA BIIOTD O BbIXO/d CKBAXKMHBI HA €CTECTBEHHOE
(POHTAHUPOBAHHE.

CTOMMOCTS U IIEHHOCTH PACTBOPHUMOM IIPOOKH
s I'PII

Saxapu Yonmon, xnceccu Ilopmep, Maiixa Ppun, I'pez
Bopeyc (Halliburton)

AHHOTALIVA

Xots Bce cucteMebl 14 I'PIT, padoTaromye 1o NpuHIINITY
«yCTAHOBKA IPOOKHU — nepdopanst», TpeOyIOoT IPUMEHEHUA
npoOOK 1151 I'PIT 117151 U30/1IMH 30H B CKBAXKITHE,
CYLLECTBYIOT U AJIbTEPHATUBHBIE IOAXOAbI IIpOoBeacHUs ['PIT.
JOCTYyITHOCTh pACTBOPUMBIX NPOOOK /111 [PIT HA phIHKE
MO3BOJAET AOOBIBAIONIUM KOMIIAHUAM B3BECUTh CTOUMOCTD
Y PUCKH, CBA3AHHBIE C UCIIOJIb30BAHUEM HEPACTBOPHUMBIX
NPOO6OK, U CPABHUTD UX C TAKOBBIMU Y PACTBOPHUMBIX
NpOOOK. B 1aHHOIT paboTe aHAIN3UPYETCSI CTOUMOCTD U
LEHHOCTD TUX PA3HBIX NOAX0/0B K Tposeaenuto I'PIT Ha
npuMepe CKBaXKH CEeBEPHON AMEPUKH C TPAJAUITMOHHBIMU
YU TOPU3OHTAIbHBIMH CTBOJIAMU.

ITpo6xu a5 I'PIT O/KHBL yAAIATBCS U3 CKBA’KHUHBI
nepe HadyaiaoM ¢(assl JoOban. HepacTBOpHUMBIE IIPOOKHU
YAUIAIOTCA ITyTEM (PPEZEPOBKH, YTO YBEITUUUBAET
CTOMMOCTbD 3aKAaHUYMBAHHA U MOXXET MHOTIA IPUBOAUTD
K 33IEPKKAM HA4asIa JOOBIYN. PUCKY, CBA3aHHBIE
C IPOLIECCOM (PPE3EPOBKU, BKIIOYAIOT IIPUXBAT
(PpE3BI B CKBAXKMHE, IIOBPEK/ICHHUE OYPOBBIM IIIJIAMOM
1 HEOOXOUMOCTD B OOJIBIIEM KOJTMYECTBE BOADL
CI1e10BATENIBHO, CTOUMOCTD (PPE3ZEPOBKU TOOABIACTCS
K CTOUMOCTH HEPACTBOPUMBIX ITPOOOK /111 I'PIT.
PacTBOpHMBIE IPOOKH, OAHAKO, UMEIOT 6OIBITYIO
CTOMMOCTD U3-34 MATEPHUAJIOB, 3 KOTOPBIX OHU COCTOST,
IIOCKOJIBKY PACTBOPHUMBIC MATEPHUAJIBI HAMHOI'O JOPOXKE
HEPACTBOPHUMBIX.

PactBopumble TpO6KU 151 ['PIT yBEINMYNBAIOT CTOUMOCTD
I'PI1, HO TAK>KE UMEIOT U IIPEUMYIECTBA. KiII04eBBIM 13
HUX ABJIACTCA BO3MOXHOCTD IPUMEHEHU A PACTBOPUMOU
IIPOOKU B JJIMHHBIX TOPU30HTAIBHBIX CTBOJIAX. JJaHHAs
CTaThsl IOMOKET JOOBIBAIOI UM KOMIIAHUAM BbIOPATH
CTPATETruIO 6ATAHCUPOBKHU MEXKY CTOMMOCTBIO paboT U
BO3MOXXHOCTBIO U36€XaTh 3TANOB (DpE3EPOBKU. TaKxKe B

stage. One of the prospective options is

to implement hydraulic fracturing in low-
permeability areas of the Chayandinskoye. A
multistage stimulation campaign was executed
to test the efficiency of hydraulic fracturing
in subhorizontal multilayer well. Coiled
tubing was involved in operating controllable
frac ports, well kick-off and inflow profile
recording using proprietary technologies.
The project is one of the first gas fracturing
campaigns in Eastern Siberia.

The well completion configuration
combined 6-5/8- and 4-1/2-in. liners,
equipped with three frac ports that allow
multiple opening and closing. This completion
makes possible to get separate or combined
inflow from producing layers. The coiled
tubing fleet made several runs for frac port
manipulation, wellbore cleanout of debris
and residual proppant, and well kickoff until
production achieved the natural flow regime.
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Cost and Value of a Dissolvable Frac
Plug

Zachary Walton, Jesse Porter, Michael Fripp,
and Greg Vargus (Halliburton)

| —

ABSTRACT

Although all plug-and-perf systems require
frac plugs to isolate zones in the wellbore,
there are alternative approaches to hydraulic
fracturing using the plug-and-perf method.
The availability of dissolvable frac plugs
enables operators to weigh the cost and risk
of using non-dissolvable frac plugs against
the cost and risk of dissolvable frac plugs. This
paper analyzes the cost and value of these
varying fracturing approaches for applications
in North America in traditional and extended
reach wellbores.

Frac plugs must be removed from the
wellbore before production begins. Non-
dissolving frac plugs are removed by milling;
this step increases the cost of the overall
completion and can sometimes lead to
production delays. Risks associated with the
milling operation include becoming stuck in
the wellbore, damage from the milling debris,
and the requirement for larger amounts of
water. Consequently, the cost of milling is
an added cost to non-dissolvable fracture
products. Dissolvable solutions, however,
have a larger upfront cost because dissolvable
materials are more expensive than non-
dissolving materials.

A dissolvable frac plug adds both cost
and value to fracturing operations in the
unconventional market. A key advantage for
dissolvable frac plugs is the ability to fracture
longer extended reach wellbores. This paper
enables the operator to balance the tool cost
with the value of eliminating operational mill-
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CTAThE AHAIUSUPYIOTCS OOIIASI CTOUMOCTD 3AKAHYHUBAHHUS
U BPEMsI, HEOOXOMMOE JIJIs1 Ha4aJIa IIPOLIECCA JOOBIY .

DKCILTyaTAIlHOHHEIE XaPAaKTEPHCTHKHA HOBOH
MapKH T'HOKOH TPyOBbI M HOBOI'O COPTA CTATTH
C YJIYyYHIEHHOH CTOMKOCTBIO K BO3JECHCTBHIO
CepoBOIOPOIA

P.Ponosuu, b. Patixapm, K. Mopanec, M. Konocku,
M.Banwvoec, K. I pumanwvoo, T. Hzyen (lenaris)

out steps, overall cost of the completion, risk
associated with the completion, and the time
necessary to begin production.

Field Performance of New Coiled
Tubing Technology and a New Grade for
Improved Sour Service

R. Rolovic, B. Reichert, C. Morales, M. Coloschi,
M. Valdez, C. Grimaldo, and T. Nguyen (Tenaris)

AHHOTALIUA

HoBast TEXHOIOT U /151 HPOU3BOJICTBA THOKUX TPYO
(I'T) 6bL1a pazpaboTaHa U npeacTasiacHa B 2015 roxy.
bBirarogapst HOBOH TEXHOJIOTUH, KOTOPAs UCIIOIb3YET HOBBIE
COPTA CTAJIA ¥ HOBBIE IIPOIECCHI TEIVIOBOY OOPA60TKY,
I'T OTHOCTBIO TTIOMEHSIA CBOIO MUKPOCTPYKTYDY,
4TO MOJIOKUTEJIBHO OTPA3UIIOCH HA CBOUCTBAX
TPYOBL 3HAYNTEJIBHO YIYUIIEHHAS U OJHOPOAHAA
MHKPOCTPYKTYPA XapPAKTEPHA TENEPD JIJISI BCEX YACTEN
I'T, BKJIIO4As1 YIJIOBBIE HIBBL BOBIIOE KOTUYECTBO KOJIOHH
I'T ¢ OIHOPOIHONM 1 KOMOUHHUPOBAHHOH TOJIIMHON
CTEHOK HCHOJIb30BAIMCh B KOMMEPUYECKHUX LENAX HA
BCEBO3MOXKHBIX MECTOPOXK/IEHUAX. Bbl1a cobpana
UHMOPMAINA 00 SKCIITYATAIIMOHHBIX XaPAKTEPUCTUKAX [T,
MU3TOTOBJIEHHBIX C IPUMEHEHUEM HOBOI TEXHOJIOTUN. Bpin
M3Y4YEHBI MAPKU TPYO C IPeETaMH TEKydeCTH 758,5 MITa n
861,8 MITa. Pe3y/ibTaThl ITOIEBbIX UCIIBITAHUE TTOKA3BIBAIOT,
4TO HOBast MapKa I'T UMeeT 3KCIUIyaTallHOHHbIE
XAPAKTEPUCTHUKH, KOTOPBIE HAMHOT'O ITPEBBIIIAIOT TAKOBLIE
y TpaAuIMOHHBIX I'T. BAO6aBOK UCIIBITAHUS KOJOHH ['T
MOCJIE MTHTEHCUBHOI'O MCTIOJIb30BAHUA B PEAJIBHBIX IIOJIEBBIX
ONEPAUAX MOKA3BIBAIOT 3HAYUTEILHOE YBEIMUEHHE
JIONTOBEYHOCTH U IMOATBEPIKAAIOT HAOIIOAEHUA U BBIBOJIBI
NPEAbIAYIINX JIAOOPATOPHBIX U ITOJIEBBIX UCITBITAHUN.

Hosas Texnonorus npoussoacTsa I'T Takoke Opu1a
pacimupeHna J1isi IPOU3BOACTBA HOBOM Mapku I'T ¢ ripeiesiom
TEKy4eCTH B 655 MITa. HOBUHKA HE TOIBKO CYIECTBEHHO
JIy4HI€e TIO CPABHEHUIO C TPAJUIITMOHHBIMUA MAPKAMU
I'T, HO TAKXKE UMEET OTIMYHBIE SKCIUTYaTAIIIOHHBIE
XAPAKTEPUCTHUKH B KUCJIBIX CPEAX. PE3y/IbTaTEI
UCIIBITAHUN HOBOM MapKU I'T B KMCJIBIX M HEKHCIIBIX CPEAAX,
4 TAK)KE CPABHEHHUE C APYIUMH MapKamu I'T mpecTaBieHbl
B CTATBE.

HoBaTopckasa METOZHKA, IPUMEHEHHA
IS GTTOKHPOBKH B OTKPBITOM IOJTOKEHHH
CKBAKHHHOT'O KJIAIIAHA-OTCEKATEA, yIIPABIAEMOIO
C IIOBEPXHOCTH, KOTOPHBIH GBI YCTAHOBJIEH B
OJHOCTBOJIBHOM I'TYOOKOBOJHOH CKBa>KHHE B
MeKCHKAaHCKOM 3aIUBeE

Jloypenc Pammac, [ncetimc Iok3a, Dropio Petinonsoc
(BP America)

ABSTRACT

A new coiled tubing (CT) manufacturing
technology was developed and introduced
to commercial field operations in 2015.

The new technology uses new steels and

new heat treatment processes for complete
microstructure transformation to produce
significantly improved and uniform
microstructure and properties along the entire
coiled tubing string, including bias welds.
Numerous straight and tapered wall thickness
CT strings have been commercially deployed
and used in various field operations and
environments. Information has been collected
for CT field performance evaluation of the
new technology 125-ksi and 110-ksi minimum
yield strength CT grades. Field results show
new technology CT performance and
utilization far beyond any conventional CT
capability and experience. Additionally, testing
of CT strings after extensive field use shows
significant remaining string life and confirms
observations and conclusions from previous
extensive laboratory and field testing.

The new CT manufacturing technology also
has been extended to produce a new, 95-ksi
yield strength CT grade. This new CT grade
has significantly better general performance
than comparable conventional CT grades. It
also has substantially better performance in
sour, aqueous H2S-containing environments.
Non-sour and sour test results for the new CT
grade and comparisons with other CT grades
are presented in the paper.

Novel Technique Applied to Lock Open
SCSSV Installed in Monobore Subsea
Completion in Deepwater GoM

Lawrence Ramnath, James Pocza, and Andrew
Reynolds (BP America)

AHHOTALMA

B gaHHOI paboTe aHO ONMHMCAHNUE YHUKAIBHOM
METOAMKHU, KOTOPAs ObL/IA KCIIOJIb30BAHA JJIS1 IIPEOJOJICHMS
CIEU(PUIECKUX TPYJHOCTEN, CBI3AHHBIX C OJIOKMPOBKOH B
OTKPBITOM MOJIOKEHHUH CKBAKMHHOT'O KJIAIIaHA-OTCEKATES,
YIIPABIAEMOTO € HOBEPXHOCTH (SCSSV), KOTOPBIF OTKA34J1
B 3AKPBITOM MOJIOKEHUN. SCSSV-KJIAIIaH PACIIONIOKEH B
OHOCTBOJIBHOM CKBA’KMHE 6€3 ITOCAIOYHOI'O NATPYyOKa HAJL
SCSSV-kiananom. TeEXHUYECKHE JJETAIN CAaMOH ITPOOIEMBI
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ABSTRACT

This paper highlights a unique technique
used to overcome the specific challenge
of locking open a failed-closed surface
controlled sub-surface safety valve (SCSSV)
in a monobore completion without a landing
nipple profile above the SCSSV. The technical
details of both the problem (inability to use
conventional SCSSV lock open tools) and
solution are discussed, with specific focus on
the solution hardware and technique applied



(HEBO3MOXXHOCTHU UCHOJIb30BAHUS TPAJUITMOHHBIX
WHCTPYMEHTOB JIJIs1 Pa30JIOKUPOBKU SCSSV-KIanaHa) u ee
pEMIEHNS NPEJCTABIEHDI B CTaThe. OCOOBIN YIIOP JETAETCS
HA AMIMAaPATHOM OOECTIEYEHUH U CAMOU METOJUKE, KOTOPLIE
UCIIOJIb30BAJIMCD IS PELIEHN A IIOCTABJICHHOM 3a1a4 K.

Bpu1M pacCMOTPEHBI HECKOJIBKO METOAMK U ITIOCTPOEHA
MAaTPUILLA, YTOOBI B3BECUTD IPEUMYIIIECTBA U HEJJOCTAKH
KaKJ01 13 HUX. BeIOpaHHAas1 METOAMKA UCIIOIb30BAIA
Kabeb 1151 ycTaHOBKM yepe3 HKT pacmupsieMoro nakepa
B naTpy6ok HKT nHaz SCSSV-KIamnaHoM C TpyO4aTbIMU
VIIMHUTEISIMH, YTOOBI 3A6JIOKUPOBATH B OTKPBITOM
MOJIOKEHUHU 3aTBOD. BHYyTPEHHEE OTBEPCTHE TPYOUYATHIX
VIUIMHUTEJIEN CITY>KUJIO KAHAJIOM JUJIS JOCTABKU
CKBAXKMHHOI'O MHCTPYMEHTA, KOTOPBI 6bLTT HEOOXOAHM IS
YCTAHOBKH HIJKE B CKBAXKUHE. DTA METOAUKA ObLIA YCIIEIITHO
MNPUMEHEHA HA IBYX PA3HBIX CKBAKMHAX JIJIS JOCTUKEHUSA
JKEJIAEMBIX PE3YJIETATOB.

O61aCTh IPUMEHEHH ST METOJJUKH, OITUCHIBAEMOM B
CTaThe, KOTOPAS UCIIONIb30BAJIACH /11 OJIOKHPOBKH B
OTKPBITOM NOJIOKEHUU SCSSV-Ki1anaHa, He OrpaHUYHBAETCA
OTHOCTBOJIBHON CKBAXKMHOM. OHA ITIOAXOINT AJISI TIOOBIX
SCSSV-KJ1a11aHOB BHE 3aBUCHMOCTHU OT THIIA 3dKAHYHMBAHUA
WJIV CKBAXKMHHOM Cpenbl JJaHHAA METOJMKA MOXET
CTATb XOPOLIEH AJIBTEPHATUBOM IIPU HEAOCTYIIHOCTHU
TPaJULIMOHHBIX THCTPYMEHTOB JIJI PA30JIOKUPOBKU TN
CJIO’KHOCTU UX IPUMEHEHUSL.

Iepdopamus Ha KabeIe: MAKCHMATIBHOE
yBenxundenue 3¢ ekTuBHOCTH 6€3 Iy IIeHU A
CKBAKHHBI

Ilapugh Aboenvraza, DHou Mapmiun, AHxens Yeansoe,
Xaswvep Mepraoo Konmpepac (Schlumberger)

to deliver the objectives of the intervention.

Several techniques were considered and a
matrix was developed to weigh the advantages
and disadvantages of each. The technique
selected utilized wireline to install a through-
tubing expandable hanger assembly in the
tubing pup joint above the SCSSV, with
tubular extensions to "hold open" the flapper.
The internal bore of the tubular extensions
served as a conduit for the conveyance of the
intervention tools required to be deployed
deeper into the wellbore. This technique was
successfully applied to two different wells to
achieve the desired results.

The technique described in this paper for
locking open a SCSSV is not limited to the
monobore completion scenario with no
available nipple profile. It is suitable for use on
any SCSSV, regardless of the completion type
or environment. This technique may prove to
be a beneficial alternative when conventional
lock open tools are not available or prove
problematic in their application.

Wireline-Deployed Perforating:
Maximizing Efficiency without Killing
the Well

SharifAboelnaga, Andy Martin, Angel Ugalde,
and Javier Mercado Contreras (Schiumberger)
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AHHOTALIMA

B coBpemeHHOI HepTEra30BOM MHYCTPUU CTATYC-KBO B
cepe 3akaHYUBAHUS U IepPOpAH CKBAKHUH HAPYIIAETCS
BBHUJ]Y YCJIO)KHEHUSA CTPYKTYPBI CKBA’KUH U SKCTPEMAJIBHOTO
JIABJIEHUS HA CTOUMOCTB Pa6OT. B ITOroHe 32 NOBBIEHUEM
TIIPOU3BOJANTENIBHOCTH, YIYYIIEHHOM OIEPAITOHHOM
3(PPEKTUBHOCTBIO U CHUKECHHUEM 32TPAT JOOBIBAIOIIUE
U CEPBUCHBIE KOMITAHUH JJOJKHBI UCKATh HOBATOPCKUE
MO XOABI K 3aKAHYUBAHUIO U TTEP(POPALTUH CKBAYKHH.

INocpencTBOM BHEAPEHUSA TPAKTOPOB 1A HEpOpariu
Ha Kaberie, JOCTYIHBIX CEJEKTUBHBIX IIEPEKITIOYATENEN,
CIIYCKOBBIX YCTPOYCTB M BBICOKOIIPOYHBIX Ka6esei
BO3MOXHOCTb IPOXOXKAEHUSA BCEN CKBAKUHBI HA Ka0eJsie
Y JOCTABKH YJIBTPA/IMHHBIX LETTOYEK IEPPOPATOPOB
CYIIECTBEHHO BO3POCIIA.

B nocsieiHMEe HECKOJIBKO JIET YIBTPAJIMHHBIE
OIlEPAalMHU IO IPOBEACHUIO ITepdopanun Ha Kabese
CcTanu 60JI€E PACIIPOCTPAHEHHBIMU. DTU PAO6OTHI
NPOJEMOHCTPUPOBAJIH, UTO B ONPEICACHHBIX CUTYAITHIX
MOZKHO YJIYYIINTB 3(PPEKTUBHOCTD 3AKAHUYNUBAHU
IIOCPEACTBOM TPAAULIMOHHBIX IEP(POPALIMOHHBIX pA0OT
06€3 KOMIIPOMETUPOBAHUS 6€30IT1ACHOCTH UJIH HAJICKHOCTH.
Oco60€e BHUMAHUE yIEJICHO IepopaLiiy Ha Kadeie,
NPOBOJUMOM 6€3 ITTyIIEHUS CKBAKUHBL B TaKHX Cirydasx
MHHOBAIIMOHHBIE PENICHUS TTO3BOJISIOT CYIIECTBEHHO
3KOHOMHUTB JIEHEKHBIE PECYPCHI IOOBIBAIOIEH KOMITAHUH
IIPH OZHOBPEMEHHOM YBEJIMYEHNU d(PPDEKTUBHOCTH
nep@dOPALIMOHHBIX PA60T U NOCTHEPHOPALTUOHHOMU
OYUCTKU CKBAKUHBIL.

ABSTRACT

In the current oil and gas environment, the
status quo for completing and perforating
wells is being challenged by increased well
complexities and extreme cost pressure. In
pursuit of increased productivity, improved
operational efficiency, and reduced costs,
operators and service companies must look at
novel approaches to how they complete and
perforate wells.

Through the introduction of wireline
perforating tractors, addressable selective
switches, release devices and high-strength
cables, the ability to access these wells by
wireline and convey ultralong perforating gun
strings has pushed the operating envelope.

In the last several years, ultralong perforating
operations deployed on wireline have
become more widespread. These jobs have
demonstrated that in specific applications,
improved completion efficiency can be
achieved over conventional perforating
operations without impacting the operational
integrity or safety of the operation. A specific
area of focus is wireline-deployed perforating
that is performed without killing the well.

In these cases, innovative solutions have
delivered significant cost savings to the
operator with improved operational efficiency
of the perforating operation as well as the
post-perforating cleanup.
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HAIITE OBOPYJIOBAHMUE HE ITPOCTAUBAET, Mbl
BCEI'’JA HAXOIUM HY?KHDBIE OB BEMbI

OUR EQUIPMENT IS NOT IDLE, WE ALWAYS FIND
THE RIGHT AMOUNT OF WORK

Ha sonpocut scyprana <Bpems
roanmroburza. Bpemsa I'PI1»
omeeuaem A.B. HOBHUYKOB,
3AMeCmUMent 2eHePaibH020
oupexmopa 1no 1npou3e00-
cmey — oupexmop
KDACHOAPCKO20 PUNUANA
3A0 «bBT-Bocmok».

[/

A.B. HOBHYKOB poouzcs 6 1970 200y

6 20pooeJlenurnozopcre, Tamapcmar.
Oxonuun TOMCKULL ROAUMEXHUHECKULL
YHUBEDCUMEM 1O CReUUATILHOCINIUL
«@e0N02UA U PA36eOKaA HePMAHBLX U
2a308b1X MECMOPONCOeHUL> 1 FO20PCKULL
20CY0apcmeertulil yHusepcumen

10 CReUUATILHOCIIU <IKOHOMUKA b
uynpaesieriue Ha 1npeonpusmUALX

nPUPOOONONL30CAHUL>.

Tpyooeoii cmadic 6 Hegpme2aso6oti

NPOMBIUSICHHOCINU — C 1996 200a.

1996-2000 20061 — CI1 <Kopnopavus FOzparedms»,

onepamop no Ucce008aHUI0 CKEANCUM, Macmep 6pu2adb.

10 UCCNIO0BAHUIO CKBANICUM, 2€0102.

2000-2002 200061 — OAO «Crasnegpmo-Mezuonnegpmezas», 6e0Yujuil
20102 0Moed NOBbLULeHUA HedMeomOaULL NJLACINOB.

2002-2004 2006t — OAO Kopnopavusa FOzparedpmo» (Komnaris
soutna 6 cmpyxmypy THK-BP), 3amecmumeio Ha1aioHUKda
2€0J102UMeCKOlL C/1YAHCObL (BAMECUIMENb 2/LABHO20 2€0J1020).
2004—-2011 2006t — OOO «Hwvroxo Bean Cepeuc» (<Ipatixar Ben
Cepauic»), nocaedo8amesibHo 3aAHUMAI OOJIHCHOCIILU 3AMeCIUMELA
HAUANBHUKA 2€0102UMECKOLL CI1YAHCObL, 3AMECUIMELA HAYAJIbHUKA
1o npouseoocmsy Hegpmero2arckozo Yuacmra, Haua/itoHuKda
Bankoporozo yuacmra.

C 2011 200a s615eMmMCs OUPEKIMOPOM KPACHOPCKO20

punuana 3A0 «bBT-Bocmoik», 6e0Yuye20 OCHOBH) 0 0esme/ibHOCb
HAMECMOPONCOCHUAX 3anadHOoll u Bocmounotl Cubupu.

«BpeMs KOJITIOOHMHI'A»: AJIEKCAHIP
BacuabpeBuy, 94TO, IO Bamemy MHEHH IO,
IIPENATCTBYET PA3BUTHIO OT€IECTBEHHOI'O
BBICOKOTE€XHOJIOTHYHOI'O HE(PTEra3zoBoro ceppuca?

Anexcanap HoBHYKOB: B BOIIpocax pa3BuTus
BBICOKOTEXHOJIOTMUYHOT'O CEKTOPA HEPTETA30BOT'O
CEPBUCA B HACTOSIIIEE BPEMSI CJIOKUIIACH HECKOJIBKO
HEOJITHO3HAYHAS CUTYAIMS. 3AKA3YHKY OYEHb
UHTEPECHBI THHOBAITUOHHBIE TEXHOJIOI'HUH, OH C
SHTY3UA3MOM PACCMATPUBAET BCEBO3MOKHBIC IIPOCKTHI
U IpeIokeHM 1. Ho Korjia BOIpoc JOXOAUT 10
HEMOCPE/ICTBEHHON PEAIN3aIIMU U (PUHAHCUPOBAHHS
3TUX IPOEKTOB, TO HAYUHAIOTCS CJIOKHOCTH U
peaIn3a1us IMO60 IPOUCXOAUT C HEKOTOPBIM
3403 AHUEM, JTUOO BOBCE OTMEHSIETCSL.

* MHTepBblO 3anu1caHo B nioHe 2017 ropa.
The interview was recorded in June 2017.
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A. NOVICHKOV, Deputy
General Director for
Production — Director of
the Krasnoyarsk branch of
"BVI-Vostok" is responding
the questions of Coiled
Tubing Times Journal.

Mr. NOVICHKOV was born in 1970 in
the town of Leninogorsk, latarstan.
He graduated from Tomsk Polytechnic
University with a degree in Geology
and Exploration of Oil and Gas Fields.
He also graduated from Yugra State
University with a degree in Economy
and Management at the Companies
forthe Use of Natural Resources.

Mr. Novichkov bas been working in oil
and gas sector since 1 9006.
1996-2000 — ]V Yugraneft
Corporation, Well Surveying Operator, Foreman of Well
Surveying Team, Geologist.

2000-2002 — OJSC Slavneft-Megionneftegaz, Senior
Geologist of EOR Department.

2002-2004 — QJSC Yugraneft Corporation(the company
became a part of TNK-BP), Deputy Chief of Geologocal
Service (Deputy Chief Geologist).

2004—-2011 — LLC Newco Well Service (Trican well
Service), consequentially worked in the following
positions: Deputy Chief of Geological Service, Deputy Chief
Jor Production of Nefteyugansg site, Chief of Vankor site.
Since 2011 has been working as a Director of Krasnoyarsk
branch of BVI-Vostok that has its main operations at
Vankor field.”

Coiled Tubing Times: Alexander Vasilyevich,
in your opinion, what hinders the development
of domestic high-tech oil and gas service?

Alexander Novichkov: In the development of
the high-tech sector of oil and gas services, there is
now a somewhat ambiguous situation. The customer
is very interested in innovative technologies, he
enthusiastically considers all sorts of projects and
proposals. But when the issue comes to the immediate
implementation and financing of these projects, then
the difficulties begin, and the implementation either
happens with some delay or is completely canceled.

CTT: How would you explain this trend?

A.N.:I explain this by the instability of the industry
in connection with the crisis manifestations. I think
that everything will improve in the near future.



BK: Kak 651 BbI 00'BsICHIUIH IOZOOHYIO
TEHACHITHIO?

A.H.: I OOBACHAIO 3TO HECTAOWIBHOCTBIO OTPAC/IU B
CBSI3U C KPU3UCHBIMU IPOSBIECHUAMM. [IlyMaIo, 4TO BCE
BBIIIPABUTCS B HEJAIEKOM OYIVIIIEM.

BK: A 9TO TOPMO3HT NIPHUXOJ HHHOBAITHH
B CEIMEHT KOJITIOOHHTOBBIX TEXHOIOTHIT?

A.H.: Eciii paccMaTpuBaTh HEPTETa30CEPBUCHYIO
OTPACJIb B IEPUMETPE PAOOT C KOITIOOUHIOM, TO,
KOHEYHO, MHHOBAIIHUI XOTEJIOCH ObI 60JIbIIE. 1 4UTOOBI BCE
3TU UHHOBAIIMH, UCXOJAIIUE OT CEPBUCHBIX KOMITAHUH,
60J1€€ 3AUHTEPECOBAHHO PACCMATPUBAIUCH
KOMITAHUSIMH-34KA34UKaMU. Besib ecnun
34KA34YHK HE 3AaMHTEPECOBBAH U HE
T'OTOB PEAJIN30BATh HOBBIE TEXHOJIOTUH,

TO CEPBUCHAS1 KOMIIAHUA CaMa 11O cede
BHE/IPUTH UX IIPOCTO HE CMOKET. BaskHa

U B3KOHOMHYECKASI COCTABJISIONIASL.
DOOPMUPOBAHUE OIOIKETA JOOBIBAIOIIX
KOMITAHUH-34KA34YHMKOB JIJI51 TEX WJIN

UHBIX pA0OT IIPOUCXOJUT HA OCHOBE YK€
UMEIOIIETOCH Y OJPATINKA OOOPYJOBAHUSL.
A ecny B IpoLECCE OCYIECTBIEHUA

PaboT peysb 3ar1eT 06 MUHHOBALIMSAX,

TO, KAK IIPABUJIO, ITOJ] TAKHE PAO6OTHI

HE 3aIIJIAHUPOBAHBI CPEACTBA U UX
OCYHIECTBJICHUE IPUXOINUTCS OTKJIAAbIBATD.

TEXHOJIOINN,

them.

BK: Kakue TeXHOJIOI'MH BBIXOI ST
CEroJH:A Ha nepBbIi I1aH? Kakue TeHaeHIuu
HAOJIIOZAXOTCA?

A.H.: HabmonaeTcss 601b1II0ON HTHTEPEC K 3APE3KAM
BTOPBIX CTBOJIOB C IOMOMIBIO KONTIOOWHTA. Ha cerogHs
HU OJIHA KOMITaHUs, KpoMe «CypryTHedpTerasa»

U «benopycHe(TH», HACKOJIBKO 5 3HAIO, HE UMEIOT
HAapaOOTAHHBIX TEXHOJIOTUH X1 HEOOXOIHMMOI'O
060PYIOBAHUS JIJIS1 BBIIIOJIHEHH S JAHHBIX PAOOT.
K HaM TOke 3aKa34UK O6PAIIAJICA IO ITIOBOAY
IPOBEJICHUS ITOJOOHBIX pA0OT, HO ITIOKA TAKOH
OYEHB JOPOTI'OCTOAMIUI IPOEKT MBI PACCMATPUBAEM
TOJIBKO B IEPCIIEKTUBE. YTOOBI 3TU PAOOTHI
PEAIN30BaATh, HY?’KHO UMETD, B IIEPBYIO OYEPE/Ib,
HA60P BBICOKOTOYHOI'O BHYTPHUCKBAXKUHHOTI'O
ob6opynosany. Ho 1 Ha MOBEPXHOCTH HY>KHO
PAacroaraTb JOCTATOYHBIM KOJTUYECTBOM
060PYIOBAHUS C OOJIBIINM 34I1ACOM IIPOYHOCTH.

BK: B 3HaYHTEJIBHOH JIH MEPE IPENATCTBYET
HIPHOOPETEHHIO O0OPYTOBAHHU A MMOJTUTHKA
CAHKITH?

A.H.: JINYHO A HA IPUMEPE HANIEN KOMITAHUN HUKAKUX
OOJIBIINX U3MEHEHUI HE BYIKY. [IpaKTHUYECKU BCE
060PYyIOBAHUE, KOTOPOE MBI IIPHOOPETANIN Y 3AI14/THBIX
KOMIIAHU, TETIEPb IIPOU3BOJUTCS 31€Ch, B Poccun.

B yacTtHOCTH, y KOMITaHUU «BBT> NIMEIOTCsI COOCTBEHHBIE
HpCL[HpI/IHTI/IH, KOTOprC C HpI/ICMHCMbIM KAa4€CTBOM
IIOJIHOCTBIO 3AKPBIBAIOT HAIIIU IOTPEOHOCTHU

B OOOPYAOBAHUH I10 BCEM BOIIPOCAM.

BK: Hey:keJH 00XOZHUTECHh 6€3 32112 THOTO
00OpPYyTOBaAHMUS?

Ecnu 3aka3ymk He
3aMHTEpPECOBBaH U He
roTOB peann3oBaTb HOBbIE

TO CEPBMCHAA KOMMaHNS
cama o cebe BHeapPUTb
MX HE CMOXET.

There is a great interest
in sidetrack kickoff with
the help of coiled tubing.

CTT:Iwonder what inhibits the arrival of
innovations in the segment of coiled tubing
technology.

A.N.: If we consider the oil and gas service industry
in the perimeter of work with coiled tubing, then, of
course, I would like to have more innovations. I wish
the companies-customers would have been interested
in all the innovations coming from service companies.
After all, if the customer is not interested and is not
ready to implement new technologies, then the service
company itself will simply not be able to implement
them. The economic component is also important. The
budgeting of extracting companies-
customers for these or other works
is based on the equipment already
available from the contractor. And
if, in the course of the work, we are
talking about innovations, then, as a
rule, funds are not planned for such
work, and their implementation has
to be postponed.

PRACTICE

If the customer is not
interested and is not
ready to implement new
technologies,
service company itself will
not be able to implement

CTT: What technologies are
coming to the fore today? What
trends are observed?

A.N.: There is a great interest in
sidetrack kickoff with the help of
coiled tubing. To date, no company,
other than Surgutneftegaz and
Belorusneft, as far as I know, does
not have the technology and the necessary equipment
to perform these works.

The customer applied for such works to our
company, too, but so far we are only considering this
very expensive project in the future. In order to realize
these works, you must first of all have a set of high-
precision downhole equipment. But on the surface
you need to have enough equipment with a large
margin of safety.

then the

HabniopaeTca 6onbLuowm
NHTepec K 3ape3Kam
BTOPbIX CTBOMNOB

C MOMOLLbIO KONTIOOUHra.

CTT: Does the policy
of sanctions seriously
impede the acquisition of
equipment?

A.N.: Personally, I don't see
any big changes through the
example of our company.
Virtually all the equipment
that we purchased from Western companies is now
produced here in Russia. In particular, the company
"BVT" has its own enterprises, which with acceptable
quality completely satisfies our needs for equipment on
all issues.

CTT: So you can do without Western equipment,
don't you?

A.N.: You know, we get very inessential things, as well
as things that can not be done by ourselves.

CIT: Including CT?

A.N.: Of course, we use only coiled tubing from the
world's leading — American — companies. The quality of
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A.H.: 3HaeTe, IpUOOPETAEM COBCEM MEJIOUH, 4 TAKKE TO,
YTO OKA HEBO3MOXKHO CJIE/IaTh COOCTBEHHBIMU CUJIAMH.

BK: I'uGKxy¥0 TpyOy B TOM YHCIE?

A.H.: KoHeYHO, MBI HCTIOIb3yeM TONBKO 'HKT ot
BE/IyIINX MUPOBBIX — AMEPUKAHCKUX — KOMITAHUI.
KagecTBO IPOAYKLINH, CDOKH JJOCTABKU U YCJIOBHS OILIATHI
JIOCTATOYHO YAOOHBI JJ151 HAC.

BK: HECKOJIBKO POCCHHMICKHX KOMITAHHH 32ABHIH
0 3aITyCKe IIPOU3BOACTBA I'HOKOM TPyOHI. Y10, IO
BamemMy MHEHHIO, HY>KHO 3THM KOMIIAHH M, YTOOBI
OTBO€BATh OTE€YECTBEHHBIN PHIHOK? PeasibHa 1K
HOJOGHAA NEePCIIEKTHBA?

A.H.: Sl HE 1yMalOo, YTO CTOMMOCTD IIPOAYKLIMU
OTEYECTBEHHBIX KOMITAHUI OYZIET OLLYyTUMO HILKE, YEM
Y AMEPHUKAHCKUX KOHKYPEHTOB, IOCKOJIBKY CAMO CBIPbE
JUIS U3TOTOBJIEHUS THOKOI TPYOBI 6y/I€T UMIIOPTHOE, 4
OCHOBHAsI COCTABJIAIONIAS CTOUMOCTH KOINTIOOUHTA —
MMEHHO CTOMMOCTbD CBIPbsA. Kak MbI 3HAEM, CETO[JHSI OYE€HD
HACTOUYMBO IIPEIATAET CBOIO IIPOAYKIIUIO U KUTAUCKUU
MPOU3BOAUTEND. MBI B KAYECTBE SKCIIEPUMEHTA, JJIS
npOo6bL, Kyniik. KauecTBO NpUEMJIEMOE, HAPEKAHUIT Y
HAIIUX WHXXEHEPOB HET. HO MBI HE 3HAEM, CTAOMJIBHO JIU
3TO KAYECTBO, U HE PUCKYEM OPATh OOJIBIIYIO TAPTHUIO.

BK: CraGHIbHOE BBICOKOE€ KA9€CTBO
AMEPUKAHCKHUX TPYO MOATBEPKACHO, I HAPAOOTATH
TAaKOH aBTOPHUTET, O9EBHUTHO, JOCTATOYHO CIIOKHO?

A.H.: J]a. Ho Korzna Ha pbIHOK BBIAJET POCCUMCKUI
NPOU3BOAUTEIND, U €CJIN [IEHA ET'0 IIPOAYKLINY OYAET
HECKOJIBKO HIKE, YEM Y 3aPyOEKHBIX KOHKYPEHTOB,

HAa [IEPBOM MECTE OKAXKETCS BOIIPOC YCIOBUH OIUIATHI,
NPUOOPETEHNA THOKOU TPYOBL. CErOAHA HEKOTOPBIE
3aMaJHble KOMIIAHHUM PEATTU3YIOT CBOIO MPOAYKIIUIO HA
YCIOBUAX PACCPOUKH TUIATEXKA. Y HUX, KAK IIPABUJIO, ECTh
CKJIAJIbl KOHCUT'HALIMU HA TeppuTopun PO. Hernennume
YCJIOBHS OYEHD BBIT'OIHBI IS HAC IO CPABHEHUIO C
MPOIIIBIM, KOIZJA HY’KHO OBLIO CPa3y OIIATUTD 50%
CTOMMOCTH TPYOBI U e11ie 50% IPpU OTTPY3KE N3 AMEPHUKH.
Eciin Hamy HOBbIE POCCUMICKME IIPOU3BOAUTENU CIETAIOT
YCIIOBUA IPHOOPETEHU €1MIE OOJIEE TPUBIEKATEBHBIMU,
s YBEPEH, UYTO UX I'NOKas TPyHa 6yIE€T ITOIB30BATHCSA
CIIPOCOM. A €CJIA Y HUX MOABATCA CKJIAAbl KOHCUTHAIINH,
I71€ OYyAYT XPAHUTHCS TPYOBI PA3JIMYHBIX MOJU(PUKAIIU,
U CTAHET BO3MOXKHA OBICTPASI HOCTABKA KAKOU-TUOO

U3 HUX, KOTOPYIO TENEPD NTPUXOAUTCA XKIATh IO
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the products, delivery time and payment terms are quite
convenient for us.

CTT: Several Russian companies announced
the launch of CT production. What do you
think these companies need in order to win the
domestic market? Is this a realistic prospect?

A.N.:Idon't think that the cost of domestic products
will be significantly lower than that of American
competitors, since the raw material for the production
of a CT will be imported, and the main component of
the cost of coiled tubing is the cost of raw materials.
As we know, the Chinese manufacturer is also very
aggressively offering its products today. We, as bought it
for the trial. The quality is acceptable, our engineers do
not have any complaints. But we don't know whether
this quality is stable and don't risk taking a large batch.

CTT: The stable high quality of American tubes
is confirmed, and it is obviously difficult to gain
such authority.

A.N.: Yes, it is. But when the Russian producer
enters the market, and if the price of its products is
slightly lower than that of foreign competitors, the first
place will belong to the issue of payment terms, the
purchase of a CT. Today, some Western companies sell
their products on an installment plan. They usually
have consignment warehouses on the territory of
the Russian Federation. The current conditions are
very beneficial for us compared to the past, when
you had to immediately pay 50% of the cost of the
tube and another 50% when shipping from USA. If
our new Russian manufacturers make the terms of
the acquisition even more attractive, I am sure that
their CTs will be in demand. And if they have had
consignment warehouses, where the tubes of various
modifications wouldl be stored, and it would be
possible to quickly deliver any of them, which now has
to wait on order from USA, it would have been a huge
plus and an advantage in competition with Western
companies.

CTT: And what can you say about the coiled
tubing units themselves? When you visited the
FIDMASH 13t Consumer Conference you said:
"It is exactly the equipment we must work on!"

A.N.:Istill think that FIDMASH has made great



34Ka3y 13 AMCpI/IKI/I, TO 3TO CTAHCT OI'DPOMHBIM IVTFOCOM
U IIPCUMYIICCTBOM B KOHKYPCHIIUM C 3A11a/THBIMU
KOMITAHUAMM.

BK: A 94T0 BBI MO2KETE CKA3aTh O CAMHUX
KOJITIOOMHI'OBHIX ycTaHOBKax? ITocemasn 13-xo
IHoTpeouTeabcKyIo KoHdepeHuo C3A0
«DUTMAIII», Bol cKazaau: <MIMEHHO HAa TAKOM
00OPYAOBAHHH U HAZIO PA0OTATH!»

A.H.: TTo-nipexxHeMy gymMaio, 4to «PUIMAII CUIbHO
IIPOABHUHYJICA BIIEPEJ U HE CAAET NO3ULIUN. Ha ceronHs
MIPOU3BOANMOE 3TUM NPEATIPUATUEM OOOPYAOBAHUE
34CTYKUBACT BCIYECKUX ITOXBAJL.

BK: Kak BeI oleHUBaeTe IIPOAYyKITHIO POCCHHCKHX
IPOU3BOIHUTEIEH KOJITIOOMHIOBBIX YCTAHOBOK —
KOHKYpeHTOB «PHUIMAIIIa»?

A.H.: { ero He nHTEPECOBAICH, 1 3HAIO «PHIMAII> —

U IOCTATOYHO. He IyMalo, 4TO eC/IU KaKas-HUOYAb
KOMITAHUA IIPEJIOKUT OOJIEE IEHMIEBLIE YCTAHOBKH,

TO OHH OKXKYTCS KA4ECTBEHHEE U PA6OTOCIIOCOOHEE.
«DPUIMAII»> HapaboTa
YCTOMYUBYIO PEIYTALINIO, U 1A
TOT'O NIPOHIJIN I'OAbl, KOMITAHW A
HMEET XOPOIIYIO CEPBUCHYIO
623y, OIEPATUBHO PEMIACT
BOIIPOCHI C 3AIT9aCTAMU. CETOIHA
«PUIMAIIl» — nepsbiit B Poccun.

nepsbin B Poccum.

Today FIDMASH
is the first in Russia.

BK: B KakHX HalIPpaBJICHHAX PA3BHBAIOTCSA
TEXHOJIOTHH B Banrer kommanum?

A.H.: TpaJUlTUOHHOE /17151 HAC HAIIPABJIEHUE — 3TO
reo(pr3HKa, KOTOPas BCETA Obl/Ia HAITUM KOHBKOM. be3
JIO)KHOU CKPOMHOCTH MBI O/IHA 13 HEMHOI'MX POCCUHCKUX
KOMITIAHUH, UMEIOINX OYE€Hb OOIBIINE HAPAOOTKHU I1O
3TUM BUJAM PAOOT U PEAIUIBYIOINX UX JJOCTATOYHO
xopomo. ClIeIyIoniee HAIIPaBIeHNE — (PPE3EPOBAHIE
ocHacTky nopToB MI'PIT. Ha cerogHs nogo0HbIE pabOThI
JICJIAIOT IIPAKTUYECKU BCe. IHTEpeCHbIE pabOTHI 1O
KyMYJIATABHON NTEP(OPALIU MBI IIPOBOAUM B 3a1aJHON
Cubupy. OHU OCYIIECTBISIOTCS B TOPU30OHTAIBHBIX
YYACTKAX CKBA’KHH 34 HECKOJIBKO CITYCKOB
nep@OpPaAMOHHBIX CUCTEM U UMEIOT 3HAYUTEIIBHOE
IPEUMYIIECTBO BO BDEMEHHU 10 CPABHEHHUIO C
CYIIECTBYIOMNMU TPAJULUMOHHBIMU METOLAMU. KOHEUHO
ke, 1y TexHosnoru ¢ THKT nMEeroTCst CBOM OTPAHUYCHUS.
Hamu Ob171 BBIIOJHEH P51/ TOJOOHBIX pa0OT B 3a11a/THOHU

CerogHs «DNOMALL» —

progress and is not losing ground. For today the
equipment produced by this enterprise deserves
all praise.

CTT: How do you assess the products of
Russian manufacturers of coiled tubing units -
competitors of FIDMASH?

A.N.:I'was not interested in it, | know FIDMASH — and
enough. I do not think that if any company offers cheaper
installations, then they will prove to be better and more
efficient. FIDMASH has established a solid reputation and
for years have passed, the company has a good service
base, quickly resolves issues with spare parts. Today
FIDMASH is the first in Russia.

CTT: In which directions are the technologies
developing in your company?

A.N.: The traditional direction for us is geophysics,
which has always been our strong point. Without false
modesty, we are one of the few Russian companies that
have very great experience in these kinds of work and
realize them well enough. The next direction is the
multistage hydraulic fracturing port equipment
milling. To date, almost all the companies carry out
such works. We carry out interesting works on the
cumulative perforation in Western Siberia. They are
carried out in horizontal sections of wells for several
downs of perforation systems and have a significant
advantage over time in comparison with existing
traditional methods. Of course, CT technologies also
have their limitations. We carried out a number of similar
works in Western Siberia, according to the customer's
estimates, the work was done at the proper level and
without any incidents or complaints, which allowed
the mining company to speed up the commissioning of
the wells. As a rule, we do such work either before the
fracturing or with the purpose of further processing in
the form of a bottom-hole treatment.

CTT: Does the economic component of your
company's business change in modern conditions?

A.N.: Yes, it does. Compared with the contracts of
previous years, today the cost is somewhat lower.

CTT: Do you have to work harder to achieve the
desired results?

A.N.: This is possible. But if you do a lot of work for
little money, then the cost of acquiring and maintaining
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[IPAKTHUKA

CubupH, 1O OLICHKAM 3aKa34YUKa, PAOOTHI ObLIIU C/ICTAHbI
HAa JJOJIZKHOM YPOBHE U 0€3 KAKUX-JIMOO UHIIUJIEHTOB U
HAPEKAHUU, YTO MO3BOJIUIIO JOOBIBAIOMIEH KOMITAHUH
YCKOPUTD BBOJ, CKBA’KMH B KCILIyaTAUIO. Kak IpaBuiIo,
HO0OHBIE PA6OTHI MBI Jies1aeM au60 nepea IPIT unu ¢
1IEJIBIO TAJTBHEUIITNX 06pa60TOK B BU/jIc OI13.

BK: MeHsA€TCsI T 3KOHOMHUYECKAA
COCTABJIAIONIAA JEATECABHOCTH Bamen KoMImaHumn
B COBPEMEHHBIX YCJIOBHAX?

A.H.: []a, mensercs. [1o CpaBHEHUIO C KOHTPAKTAMU
NPOIUIBIX JIET CEMOJHA CTOMMOCTD HECKOJIBKO HHXKE.

BK: IIpHXOaUTCsA JTH GOIBIIE PAOOTATH, ITOOBI
JOCTHYbD JK€JIA€MBIX PE€3Yy/IbTATOB?

A.H.: DTO B IpUHIMIIE BO3MOXXHO. HO ecnu nenathb
MHOT'O pabOT 32 HEOOJBIITHE JEHBI'H, TO 3ATPATHI HA
MNPUOOPETEHHE U NTOAAECPKAHHUE OOOPYJOBAHUS BO MHOTI'O
pa3 BO3pacTaroT. [I0aTOoMy, Ha MO B3IV, UHTEPECHEE
Pab0TaTh HA JIOKAJIbHBIX MECTOPOXK/ICHUAX C XOPOIICH
CEPBUCHOM CTABKOM.

BK: O4eBHIHO, p€9b UJIET IIPEKIE BCETO O
Bocrounoit CHOMpPH — pErHOHE, Pa3PabOTKa
MECTOPOKIEHUH KOTOPOT'O CAUTAETCS OJJTHOH U3
HauGoJIee IPUOPHUTETHBIX 32129 OTPACIIH?

A.H.: Tak 1 eCTb. Pa3paboTKa MECTOPOXKAECHUNA
BaHKOPCKOI'O KJIACTEPA — OAHO U3 CAMBIX 3HAUYUMBIX
JUIA HALIEH CTPAHbI HAIIPABICHUM. B BaHKOpCKOM
Kactepe Ha KoHerr 2016 rofa B SKCITYATAIIAIO ObIIO
BBEZICHO TOJIBKO CaMO BaHKOPCKOE HE(PTETa30BO€e
MECTOPOXAeHUE. Ha CErOAHANTHUN IEHD 3AITYIIEHO
cocegnee CyzyHcKoe. Paom ¢ BAHKOpCKUM
PACIOJIOKEHO €IIIE TOPAAKA TPEX-YETBIPEX
MECTOPOXAEHNH. BocTOYHEE B CTOPOHY
DBEHKNH pacnonoxeHo KOpybueHo-ToXOMCKOe
HEPTETA30KOHAEHCATHOE MECTOPOK/ICHHUE.
Bce oHM TPpHUHA/IIEKAT KOMITAHNUU «POCHEDThH.

BK: To ects pporT padcoT Bamrert
KOMIIAHHH 00eCcIeYeH?

A.H.: MbI HaJieeMCs HA 3TO.

BK: IIpOI0/I:KAXOT JTH pA0OTATH B pa6OT.
BocTouHOo¥ CHOHPH MEKIYyHAPOTHBIE
CEpPBHCHBIE KOMIIAHHH?

A.H.: [1a. B Boctounoit Cubupu OHU
PaboTaIOT B OCHOBHOM B CETMEHTE
BBICOKOTEXHOJIOTUYHOTI'O CEPBHUCA, CBA3AHHOT'O
Cc bypeHreM.

BK: MHOI'O I CEpPBUCHBIX KOMIIAHUH
OOBIYHO IPHHHUMAIOT YIACTHE B TEHAEPAX
BMecTe ¢ <BBT-BoCTOK»?

A.H.: locTaTO4YHO MHOT'O. KOHKYPEHIIM BBICOKAA.

BK: EciIM HE CEKPET, TO KAKOB B CPEAHEM IIPOLEHT
BBIMI'PAHHBIX Baniei koMIIaHueH TeEHIEepOB?
A.H.: CKa)xeM TaK, Hallle OOOPYAOBAHUE HE

MIPOCTAanBaCT. MBI BCET/IA HAXO/IUM HYKHBIC OO'bEMBL

Bena 6eceny l'atnHa Byabika, <BpemMs KOJITIOOHHIA»
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TpagmumoHHoe ans

Hac HanpaBneHne — 3To
reodu3mka, KoTopas Bceraga
Oblfla HALWMM KOHbKOM.

be3 noXHom CKpOMHOCTU
Mbl OHa N3 HEMHOTNX
POCCUNCKMX KOMMAHUIA,
MMeEoLMX OYeHb bonbLune
HapaboOTKM MO 3TUM BUAAM

The traditional direction

for us is geophysics, which
has always been our strong
point. We are one of the few
Russian companies that have
very great experience in
these kinds of work.

E weadfinance ru

Hed¢bmeza3oesie mecmoporcoenus
Banxopckozo knracmepa

Oil and gas deposits of the Vankor cluster

equipment is increasing. Therefore, in my opinion it is
more interesting to work on local deposits with a good
service rate.

CTT: Obviously, we are talking, first of all, about
the Eastern Siberia - the region, the development
of deposits in which is considered one of the most
priority tasks of the industry?

A.N.: So it is. Vankor cluster development is one of
the most important directions for our country. In the
Vankor cluster at the end of 2016 only Vankor oil and gas
field was commissioned. To date, the neighboring Suzun
oilfield has been launched. Near Vankorsky cluster there
are still about three or four deposits. The Yurubcheno-
Tokhomskoye oil and gas
condensate field is located
to the east in the direction of
Evenkia. All of them belong to
Rosneft.

CTT: That is, the scope of
work for your company is
determined?

A.N.: We hope so.

CTT: Do international
service companies continue
to work in Eastern Siberia?

A.N.: Yes, they do. In Eastern
Siberia, they work, mainly in the
segment of high-tech service
associated with drilling.

CTT: How many service
companies usually take
part in tenders together with BVT-Vostok?

A.N.: Quite a lot. The competition is high.

CTT: If it's not a secret, then what is the average
percentage of tenders won by your company?
A.N.: Let's just say our equipment is not idle.
We always find the right amount of work.

Interviewer — Halina Bulyka, Coiled Tubing Times
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HAIITA OCHOBHAA JEATE/IBHOCTD -
I'EOOPUSNYECKHUH CEPBHUC

OUR MAIN ACTIVITY IS
GEOPHYSICAL SERVICE

Ha sonpocot acypHana <Bpems konmooumza»
omeeuaem FO11 Kasarnues, 2erepa iotolii

«BpeMs1 KOJITIOOHHT2»:
IOpwuii IleTpoBHY,
IIO3HAKOMBTE HAIITHX
gHTAaTEIEH C KOMIIAHHEH
JTHPC-cepBHC»>.

I0puii Kazannes: Kommanus
«MPC-cepsuc» 6azupyercs B Mockse. Ha
reoU3NYECKOM peIHKE paboTaet ¢ 2007 roaa.
OcCHOBHas HaNIA JIEATEIBHOCTD — ITO
reopusnyeckuii ceppuc. Kpome Toro, KOMIaHwus
SIBJIICTCS TOCTABITUKOM PA3/IUYHBIX YCIYT B 06J1ACTH
MaTEPHAJIbHO-TEXHUYECKOI'O CHAOKEH U JIOUEPHUX
npeanpuaTnii [TAO da3mpom», ydaCTBYET IPAKTUYECKUA BO
BCEX TEH/IEPAX, KACAIOMMNXCs FeO(U3UKH, U YCIIEITHO CeOs1
3aPEKOMEH/IOBAJIa HA 3TOM IOIIPHIIIE.

BK: Bamra koMnaHus:Aa corpygaunyaer ¢ I'pynmoi O/,
Pacckakure, HOKAJTYyHCTa, 00 9TOM COTPYTHHYECTBE.

TO.K.: C 2013 roga Mbl 3aKIIOYHIIN C IPEANIPUATHAMUA
I'pynmer @M ] HECKOJIBKO JOTOBOPOB IO ITOCTABKE
KOJITIOOMHI'OBBIX YCTAHOBOK J1s1 «I'a3rpoMa». KOHTpaKThbI
YCIELHO BBIIIOJIHEHEI, B HACTOSALIEE BpEMs pad0Ta
MIPOAOJIKAETCA IO BOITPOCAM INOCTABOK KOMIUIEKTYIOMAX JIJIST
KOJITIOOMHI'A. B 4aCTHOCTH, IOAIIMCAH KOHTPAKT Ha IIOCTABKY
I'MOKOH TPYObI, KOTOPBIH YK€ YCIIEIHO UCTIO/IHAECTCS.
CorpyanndecTso ¢ I'pynmort G/ Mbl IJIAHMPYEM Pa3BHUBATH
U B IAJTBHCHIIICM.

BK: B KaKHuX HAIIPABJICHHAX PA3BHBAECTCA OCHOBHAA
JeATEeNBHOCTH Baeri komnanuu - reo(pu3suaecKuin
cepBHC?

I0.K.: B reodpmsuke y komnanuu <'’MPC-cepsuc»
HECKOJIBKO HAIIPABJICHUH JEATETBHOCTHA. [IOMMMO ITOCTABKH
reo(U3NIECKOro O60PYZAOBAHH S, MBI 3aHUMAEMCSI €IIIE U
€T'0 IPOMU3BOJICTBOM Ha NIPEANIPUATHH, PACTIONIOKEHHOM B
TBepcKor 06/1aCTH. Y HAC €CTh YHHUKAIbHBIE PAa3PAOO0TKH,

HE NMEIOMNE AHAJIOI'OB HA PBIHKE. DT4 a1laparypa
padoTaeT yKe TPHU-YETHIPE TO[A U ITOJIOKUTEIBHO CE6s1
33aPEKOMEH/IOBAJIA.

BK: KoMnaHusa paboTaeT HCKIIOYUTEIHO B Poccuu?

FO.K.: THTIPC-cepBUC» pabOTAET TAKXKE HA BrkHEM
BocTOKe B Ka4eCTBE MOCTABIIUKA YCIYT. MOKHO CKa34Th, YTO
Halld KOMITAHWSA MHOTONPOMUIbHA. MBI 3aHMMAEMCS KaK

TIOCTABKAMH, TAK U ITPONU3BOACTBOM, U TIOAPAAHBIMU YCIIYT'AMMU.

Ha ceronnsAmnumm 1eHb PHIHOK IPOMBICJIOBOM e O(PU3UKH
JUUIS HAC — 9TO OYePEeIHAA CTYIIEHD B HAIIIEM PA3BUTHH, U MBI
IUIAHHPYEM YK€ B TEKYILIEM IOy COTPYAHHYATh B OOJIACTH
reo(PU3NKHM C APYTUMH, TOMUMO [TAO Ja311pom», OObEKTAMH.

BK: KakMMH HMEHHO, €CJIH HE CEKpeT?

T0.K.: DTO KpyIHEHUIINE MOHOIIOJIUCTBI HAIIEH CTPAHBL
«PocHePTH, JTYKOWUI>... TIepCIIEKTUBBL ¥ TOPU3OHTHI
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oupexmop OO0 d UPC-cepsuc».

Coiled Tubing Times journal is
interviewing Y. Kazaniseu,
Director General
of GIRS service.

Coiled Tubing Times:

Yuri Petrovich, please

acquaint our readers with
"GIRS service" company.

Yuri Kazantsev: Company

"GIRS service" is based in Moscow. It works

in the geophysical market since 2007. Our

main activity is geophysical service. In addition,

the company is a provider of various logistics services

to subsidiaries of Gazprom, participates in virtually

all tenders related to geophysics, and has successfully

established itself in this field.

CTT: Your company is cooperating with FID
Group. Please tell us about this cooperation.

Y.K.: Since 2013, we have entered into several
contracts for the supply of coiled tubing units
for Gazprom. Contracts have been successfully
implemented, at present work continues on the supply
of components for coiled tubing. In particular, a
contract was signed for the supply of a CT, which has
already been successfully executed. We plan to develop
cooperation with the FID Group in the future.

CIT: In which direction is the main activity
of your company - geophysical service —
developing?

Y.K.: In geophysics, the company GIRS service
has several activities. In addition to the supply of
geophysical equipment, we are engaged also in its
production at the plant, located in the Tver region.

We have unique developments that have no analogues
in the market. This equipment has been operating for
three or four years and approved itself positively.

CTIT: The campaign works exclusively in
Russia, doesn’t it?

Y.K.: GIRS service works well in the Middle East
as a service provider. We can say that our company is
versatile. We deal with supply, production, and contract
services. For today, the market of field geophysics for
us is another step in our development, and we plan
to cooperate in the field of geophysics with other
companies besides Gazprom.

CTT: What are they, if not a secret?

Y.K.: This are the biggest monopolists of our country,
"Rosneft", "Lukoil"... Prospects and horizons are opened
wide enough. We are developing and, I hope, this year
will be decisive for us.

CTT: What features of modern geophysical
domestic market would you mention?




OTKPBIBAIOTCA JOCTATOYHO NIMPOKHUC. Mpbr pasBuBacmcs,
", HAZICIOCh, ITOT I'O/] CTAHCT PCHIAIOINM J1J14 HAC.

BK: Kakue 0COG€HHOCTH COBPEMEHHOT'O
OTEYECTBEHHOT'O re0(PHM3UIECKOTO PHIHKA Bl GBI
OTMETHIN?

FO.K.: HaBepHOE, TO, UTO OOBIIYIO POJIb 3/1ECH CTAIN
UT'PATh HAIITH KUTANCKUE TAPTHEPEL

BK: ITapTHEpBI HIIH KOHKYPEHTHI?

FO.K.: VI TO 1 ipyroe. OHM CETOAHS OUEHDb AKTHUBHO BBIXOJAT
Ha POCCUMCKUH PBIHOK. MBI IOHMMAEM, YTO KUTANCKYIO
reo(U3UKY CJIOKHO HE 3AMEYATD, [IOITOMY CTAPAEMCA C HUMH
COTPYAHUYATD.

BK: Kak 651 BbI OXapaKTepHU30BATH TAKTHKY
THAPC-cepBHC» Ha pPBIHKeE?

FO.K.: Ha cerogHAMHNII IEHb Y HAC 3aKJII0UEHO O0see
CEMUJIECATH TUIEPCKUX COITIAMNEHNUH C BEAYIIUMU
MPOU3BOAUTENAMU I'€O(PU3NIECKON ANIAPATYPhI U
o60pyaoBaHusL. [eorpadus STUX KOMITAHUH JOCTATOYHO
mupokast: Teepp, TioMeHnb, CapaTos, bamKkopToCTaH. B HammeM
apceHaie UMEIOTCH IPAKTUYECKU BCE MHHOBAIIUH, KOTOPBIE
HOABIAIOTCA B OTPAC/IN, MBI XOPOIIO 3HAEM TOTPEOHOCTH
norpeburesneit. Mbl TOTOBBI B JIIOOOH MOMEHT ONEPATHBHO
OTPEArupoOBaATh HA U3MEHEHUE CUTYALIMU HA PhIHKE.

BK: B KaKkHX HAIIPABJIECHHUAX, 110 BanieMy MHEHHIO,
OyneT pa3BUBATHCA reo(Ppu3nKa?

T0.K.: [IOCKONBbKY HAM U3BECTHBI ITPAKTUYECKU BCE
MIPOU3BOAUTENIN OOOPY/IOBAHMS, KAK OTEUECTBEHHBIE, TAK U
3apyOEKHBIE, K MBI SIBJISIEMCS JUJIEPAMH MHOTUX KOMITAHUH,
TO MBI BUJJUIM 1 MOXKEM ITIPOTHO3UPOBATH PA3BUTHE
reo(prn3nYeCcKoro poiHKa. [Tpesk/ie Bcero, KOHEYHO, OyAyT
Pa3BUBATHCS XAH-TEK-TEXHOIOIUH, OCOOEHHO B CEI'MEHTAX
Pa3BEAKU U UCCIIENOBAHUI TOPU3OHTAIBHBIX CKBAXKUH. XaK-
TEK-TEXHOJIOTUH U OOOPYIOBAHHE Y>KE AKTUBHO UCIIONIB3YIOT
MEXYHAPOAHbIE HE(PTEra30CEPBUCHBIE KOMIIAHUH —
JImombeprke», Weatherford v p., a TAK)KE BEAYIIINE
POCCUHICKHE KOMITAHUN. MBI TOJKE YYACTBYEM ITPAKTUYECKU
BO BCEX KPYITHBIX IPOEKTAX, TEH/IEPaX. 11 O4eHb yCIIenHo!

Bea 6ecexy OnbraJIuc, <Bpemsa KOJXTIOOHHTIA»

HALLA CIMPABKA

OO6LLeCTBO C OrpaHNYeHHON OTBETCTBEHHOCTbIO
«MPC-cepBuC» NpegnaraeT ycnyru rno rnpoBefeHuIo reonoro-
reoXMMMYecKMX U TEXHONOMMYECKNX UCCIIeOBaHNI B NpoLecce
CTPOUTENbLCTBa HedTerazoBbIX CKBaXXWH C yrpaBnsieMbiM
MOHUTOPUHIOM BypeHus 1 peLLeHMIO COMYTCTBYIOLLMX 3aauy.

[ins npoBefeHMs reonoro-TeXHONorM4eckmnx nccnefoBaHmm
KOMMaHWS NCroNb3yeT aBTOMOHUTOPUHIOBbIE CUCTEMBI,
KOTOpbIe MO3BONAOT CNeAUTb 3a BCeMU 3Tanamu
CTPOUTENLCTBa CKBaXWH, MPON3BOANTbL pacifieHeHne
reonorn4eckoro paspesa 1 nepBuUYHO BbIAENATb
nepcneKkTUBHbIE TOPU3OHTbI.

00O «NPC-cepBUC» aKTUBHO y4acTBYeT B peanu3saumm
MPOEKTOB MO MOWUCKY 1 foObIYe yrneBofopOaoB
Ha TeppuTopUn Poccnn 1 3a pybexkom. KomnaHus
ansetca YyneHom HIMO «Coto3HedTerascepsmnc» n
COTPyAHMYaET CO MHOTMMU BeAyLMMM KomnaHuamm PO B
HedTerasogobbiBatoLen 1 HedTerasonepepabaTbiBatoLLEeN
obnactn.

Y.K.: Probably, what that our Chinese partners began
to play a great role.

CTIT: Partners or Rivals?

Y.K.: Both. Today they are very active in the Russian
market. We understand that it is difficult to ignore
Chinese geophysics, so we try to cooperate with them.

CTT: How would you characterize the tactics of
GIRS-service on the market?

Y.K.: To date, we have signed more than seventy
dealership agreements with leading manufacturers of
geophysical equipment and machinery. The geography
of these companies is quite wide: Tver, Tyumen, Saratov,
Bashkortostan. In our arsenal there are almost all
innovations that appear in the industry, we know the
needs of consumers well. We are ready at any time to
respond promptly to changes in the market situation .

CIT: In what areas, in your opinion, will
geophysics develop?

Y.K.: Since we know virtually all equipment
manufacturers, both domestic and overseas, and we
are dealers of many companies, we can see and we can
predict the development of geophysical market. First,
of course, Hi-Tech technologies will be developed,
especially in the segments of exploration and
research of horizontal wells. Hi-tech technologies and
equipment are already actively used by international
oil and gas service companies — Schlumberger,
Weatherford, etc.,, as well as leading Russian companies.
We also participate in almost all major projects, tenders.
And very successfully!

Interviewer — Olga Lis, Coiled Tubing Times

OUR REFERENCE

Limited liability company "GIRS-service" offers
services in geological, geochemical and technological
research in the process of construction of oil and gas
wells with controlled drilling monitoring and solving
related problems.

To conduct geological and technological research,
the company uses self-monitoring systems that allows
monitoring of all stages of well construction, dismem-
bering the geological section and primarily allocating
promising horizons.

GIRS-Service actively participates in the implemen-
tation of projects for the search and production of
hydrocarbons in Russia and abroad. The company is a
member of the NGO "Soyuzneftegazservis" and coop-
erates with many leading companies of the Russian
Federation in the oil and gas producing and oil and
gas processing areas.

Branches of GIRS-Service are located in key oil and
gas producing regions of the Russian Federation, each
of which has its own peculiarities both geologically
and from the climatic point of view. Currently, GIRS-
Service LLC is actively working at the facilities of PJSC
Gazprom for the provision of geological and technical
control services while drilling wells.

GIRS-Service uses the most advanced technologies
to implement the tasks set by the Customer.
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HEDPTEITPOMDBICJIOBAA XMW

Marepuansi IV MexayHapoaHon
(X1l BcepoccMncKon) HAaYyYHO-NMPaKTUYECKOMN
xonepenumnn «HedrrenpombicnoBas XMuMma»

IIpeocmasnsnem BHUMAHUIO yumameieti 100OOPK) Me3UCO8 O0OKIA008 KOHEPepeHyLU,
ONMUSKUX 1O MeMAMUKe K UHPOPMAUUOHHOM) NOJIO HCYPHANA <Bpems KoamoouHeaa.
Bpewms I'PI1> 1 ompancaroujux cogpemerHoe COCIOAHUE Ha)UHO-UCCAC008GINEIbCKUX U
ONBINHO-NPOMBIUSICHHBLX PAOONT 1O NPOONCMAM NPUMEHEHUSL XUMUMECKUX Deaz2eHINos
8 BbICOKOMEXHOIO2UMHOM HePImMe2a30680M cepauce.

M3yueHMe 0COGeHHOCTEN
pacTBOpeHus KBapLEeBOoro necka
BO (hTopcofepIKaALNX KMCNIOTHBIX
cocTaBax

M.A. CWJIUH, JI.®. TABJIETIHINHA, 3.P. TABJIETOB,
10.2K. BATATIIOBA, POCCHHCKHH I'OCYapCTBEHHBIF
VHHBEPCHTET He(PTH B ra3a (HAalMOHATbHBIH
HCCIeIOBATEIbCKHM yHUBEpcHuTET) M. U.M. T'yOKHHa

KucnoTrHsle 06pabOTKH ABIAIOTCSA HAU60IEE
PacnpOCTPAHEHHON TEXHOJIOIUEHN, IPUMEHIEMON
JULSI UTHTEHCU(PUKALUU JOOBIYN HEPTHU U
MHOBBIIIEHUS IPUEMUCTOCTU CKBAXKHH 34 CUET
YIY4IIEHUS (DUIBTPALUOHHBIX XAPAKTEPUCTUK
HOPO/BL U yIAJIEHUS KOJIbMATAHTOB, OOPA3YIOMUXCS
B IIpoLiecce 6ypeHMs, IIEMEHTAXA 00CaHON
KOJIOHHBI U OKCILTYyaTAIlUU CKBAKHHBL

Ha 1aHHBII MOMEHT CYIIECTBYET HECKOJIBKO
AKTYAJIBHBIX HATIPABJICHNUH [IOBBIIICHUS
3P PEKTUBHOCTHU KUCIOTHBIX O6Pa6OTOK
TEPPUTEHHBIX ITOPOZ: TOAOO0P KOMITO3UIIUU, KOTOPAS
OYIET YAOBIETBOPATD BCEM IIPENBABIISIEMBIM
Tpe6OBAHUAM, 4 UMEHHO: U30UPATEIBHOMY
PAaCTBOPEHUIO HEKEIATEIBbHBIX KOMIIOHEHTOB,
OTCYTCTBHIO BTOPUYHOI'O OCAAKOOOPA30BAHUSA U
CPaBHUTEJIIBHO HEOOJIBIIIOMY PACXOAY KOMIIOHEHTOB;
U3Y4YEHNE KUHETUKHU PACTBOPEHU S KOMIIOHEHTOB
TEPPUTEHHBIX ITOPOJ] B PA3JIMYHBIX BEIMIECTBAX,
BXO/IAIINX B KUCJIOTHBIE COCTABbL. OCOOEHHOCTH
B3AUMOJIEICTBUA KOMIIOHEHTOB ITOPOABLI 1
OTAENBHBIX (DPTOPCOAEPKAMNUX COEAUHEHNH
ONPEAENAIOT BBIOOP KMCJIOTHOI'O COCTABA.

OCHOBHBIMH KOMIIOHEHTAMHU KUCJIOTHBIX
KOMITO3UIIUH, UCTIOJIb3YEMBIX JIJ151 OOPAOOTOK,
ABJIAIOTCA (PTOPCOAEPKAIHE COEAUHEHM A,
NPEACTABIEHHDBIE TNIABUKOBOIM KUCIIOTOM,
$TOPHUAOM AMMOHHUS U GU(PTOPUIOM AMMOHHUSL.

O6'BEKTOM TAHHOM PAOOTHI ABIAETCS KBAPILIEBBII
MECOK — OCHOBHOM KOMIIOHEHT TEPPHUT'€HHBIX ITIOPOZ,

B paMkax uccneosaHus 6bLI ONPEIEIEH
IPAHYJIOMETPUYECKUIT COCTAB KBAPLIEBOT'O ITECKA
CHUTOBBIM METOJIOM, C IIOMOMIIBIO KOTOPOTO YAAJIOCh
YCTAHOBUTB KOJTMYECTBEHHOE COOTHOMIEHUE
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(PPAKIUA U BBIJEIUTD LEJIEBYIO (DPAKIIHIO
200-250 MKM, C KOTOPOI TPOBOJUJINCh
JAJIBHENMIINE UCTIBITAHUA, I HAUJIy41Ien
KOPPENALUN PEZYIBTATOB.

B xoz€e pacTBOpeHN 06Pa3110B KBAPLIEBOI'O
MECKA B TAKUX COEIMHEHUAX, KAK INIABUKOBAA
KHCJIO0TA, PTOPpHUA AMMOHUS U OUPTOPU] AMMOHMUS,
B3ATBIX B 9KBUMOJIEKY/IAPHBIX KOJTMYECTBAX
¢dTOopa, 6BIIN TOTYIEHBI 3aBUCUMOCTH
PacTBOPUMOCTH OT BDEMEHU B3aMMOJEUCTBHUA,
KOHLIEHTPALIUH PEATEHTOB U TEMIIEPATY PbI
MIPOBEJCHU S OOPAOOTKH. TaKKe OBbLIIN BBISIBJICHDI
CXO/ICTBA U PA3NUYUA MEXKAY UCTIOIb3yEMBIMU
COEJUHEHUSAMU I10 XAPAKTEPY BO3AEUCTBUA HA
KBapI] U UX PACTBOPSIONIECH CIIOCOOHOCTH.

B 1jes1oMm KMHETHKA PACTBOPEHUA OOPA3LIOB
KBAPLIEBOTO ITECKA B KAXKJIOM OTAEIBHO

B3ATOM KMCJIOTHOM COCTABE C HAMMEHBITUMU
KOHLIEHTPALUAMHU PEATEHTOB UMEET CXOKUM
XapaKTep MPU UCCIEJOBAHHBIX TEMIIEPATYPAX.
IIpy 5TOM UHTEHCUBHOCTb PACTBOPEHMA KBAPIld
YBEJIUYMBAECTCA B PAY «(PTOPUT AMMOHMUS —
IJIAaBUKOBAS KUCJIOTA — OU(PTOPUJ AMMOHUSI>.

ITpouecc B3anMOAEHCTBU KBAPLA C 5% MaCC.
PaCTBOPOM IIJIABUKOBOX KUCJIOTHI Kak 11pu 20 °C,
TaK 1 11pU 80 °C XapaKTEPU3YETCS PACXOLOBAHUEM
OOJIbIIEH YACTH KOJIMYECTBA KUCIOTHI B IEPBBIH
4aC IPOTEKAHUS PEAKIUU. B3auMoaencTaue
IIOPO/IbI C OBUMPTOPUZOM AMMOHUS, B3ITOM B
HauOOJIbIIEN HCCIEJOBAHHON KOHIIEHTPAIINH,
IIPU PA3IUYHBIX TEMIIEPATYPAX, HAIIPOTUB,
XapPaKTEPU3YETCs HENIPEPBIBHBIM YBEJINYCHUEM
KOJIMYECTBA PACTBOPUBIIETOCA BEIECTBA (% MaCC.)
10 MEPE YBEJIMUCHU S BDEMEHHU 3KCIIEPUMEHTA.
PacTBOpEHHUE KBAplia B paCTBOPE PTOPHU/A
AMMOHUS C HAMOOJIbIIIEH UCCIEIOBAHHOM
KOHILICHTPAIUEN! IPOTEKAET JOCTATOYHO
PaBHOMEPHO, IPH 3TOM CKOPOCTb NIPOIeCca
CYLIECTBEHHO HIKE, YEM B PACTBOPAX OUdTOPpHUIA
AMMOHUSL.

JanpHEee JeTaJIbHOE U3YYEHHE BOIIPOCA
MO3BOJIUT YCTAHOBUTE OCOOEHHOCTH U
MEXAaHH3M PACTBOPEHUS KBAPIIA B PA3IUYHBIX
(PTOPCOAEPKAMUX KUCIOTHBIX COCTABAX.



o 1 LS mpesan,u P 1

Pucynox 1 — Pacmeopenue ueneeoii

Ppaxuuu xeapuesozo necka (0,2-0,25 mm)

6 cocmaesax, cooepacaujux HF, NH F
NH F*HF, npu 21 °C

LT

5 .

g *° 7_‘__7_4a~—-'-“/444’ 1% i
+M oy

L5 mpewa, s J 15 1

Pucynox 2 - Pacmeopenue uenegoii
Ppaxuuu Keapueeozo necrka

(0,2-0,25 mm) 6 cocmasax, cooepiucanjux
HF, NH F, NH F*HF, npu 80 °C

CoBpemeHHbIe NoAXoAbI

K NPUMEHEeHMIo
NOTOKOOTKJIOHAIOULMX TEXHONOruM
C yueTom mapupyTta hunbrpauvm
3aKauMBaemMoM Boabl

T.A. UICMATHWJIOB, OO0 «PH-YpaHUIINHEDTH>

B noxsiajie 0606111eHbI COBPEMEHHBIE
ITO/IXO/IBI K JU3AMHY BOJIOU30SIIMOHHBIX
reJIei B IOTOKOOTKJIOHSIONIUX TEXHOMOTUIX
(TIOT) ¢ yueTom MmapmpyTa (PHUIBTPALIUH
3aKa4MBAEMOH BOJIbL, pa3padoTanHbie B OO0 «PH—
VpaHUITNHEDTE> C y4ETOM MUPOBOT'O ONBITA U
anpOOGUPOBAHHBIC HA MECTOPOXK/CHHUAX JOUYEPHUX
obmectB HK «PocHedTh». OOCYXKIAIOTCS OCHOBHBIC
THUIIBI MAPIIPYTOB (PUIBTPAIIUU 3AKAYUBAEMOI

BOJIbI B 31BUCUMOCTH OT OCOOEHHOCTEN KOJIJIEKTOPA,

MPUBE/ICHBI AJITOPUTMBI CTPATETUU PA3MEIICHUS

BOJOHU3OJISITUOHHBIX I'€JICH B 3ABUCUMOCTH

OT MapUIPYTa NPOJBUXKEHU I BOJIbI, U3JIOKEHbI

METO/Ibl UICHTU(PUKAIITMY MEXAHNU3MA OOBOJJHECHU

OPOAYKIUU CKBAXKUH, 4 TAKXKE PE3YJIBTATHI

PACHIMPEHHOTO IPUMEHEHU S IPEIJIOKEHHBIX

O XO/IOB B PEAJIbHBIX [IPOMBICJIOBBIX YCIIOBUSIX.
I'napoarHAMUYECKHE OCOOEHHOCTU

.58% HH4E*HE l

_m 1,38% HHAF*HF :

IPOABUXKEHUS HATHETAEMOU BOJbI IPH PA3JIUYHBIX
MapHIpyTax PUIAbTPAIUH OOYCIOBIUBAIOT
PA3JIMYHBIE TEXHOJIOTHYECKUE TPEOOBAHUS K
JAU3ANHY O0pabOTKH CKBAXKUH. KaxXJOMy THUITY
MapuipyTa GUABTPALUU COOTBETCTBYIOT CBOU
OCOBEHHOCTHU JU3arHA O6paObOTKU. B foKIaae
JIETAJIBHO OKA3aH AJITOPUTM PA3MEIICHUs I'esiei
U TPeOOBAHUS K UX CBOMCTBAM B KAXK/IOM CJIy4dae.
COT71aCHO COBPEMEHHBIM IIPEACTABICHUSIM,
BBIICJISAIOT 4 MEXaHNU3Ma OOBOJHECHU S NPOAYKIIUU
JTOOBIBAIONINX CKBAKUH 3AKAa4YHUBAEMOM BOJIOM.
1) I[Ipeobnaparomas pajnuanbHass PUABTPALINS
B I'UJPOAUHAMUYECKH U30JIUPOBAHHBIX
PA3HOIIPOHUIIAEMBIX IIPOIJIACTKAX C
ONIEPEKAIOIINM IIPOPBIBOM BOJIBI ITO
BBICOKOIIPOHUIAEMBIM HHTEPBAJIAM.
D(PPEKTUBHOE NOTOKOOTKIIOHSIONICE
BO3/ICHCTBUE JJISI JAHHOI'O TUNIA (PUIBTPALIUU
OBLJIO PEATIN30BAHO HA OOBEKTE PA3PabOTKU
IO’ IBype4EeHCKOIO MECTOPOKACHM [1], B
Ka4€eCTBE BOAOU3OIUPYIOIETO MATEPHATIA
HUCHOJIb30BAH I'€JIb HA OCHOBE ITOJIMMEPOB
akpuiaamuzaa (ITAA). Bcero no fanaomy
AJITOPUTMY BBITIOJIHEHO 54 CKBA’KMHO-OMNEPAIINH,
3aka4aHo 6osee 80 ThIC. M? PA6OYUX PACTBOPOB,
JIOTIOJTHUTEIBHO AOOBITO OKOJIO 175 THIC. T HEPTH,
06’bEM MOy THO-JOOBIBAEMOI BOJIbI COKPATHJICS
6oJs1e€ YeM HA 5 MJIH M2 .
2) [Ipeobiapaomas paguaabHas (PUIBTPALUS
B TU/IPOAMHAMUYECKH HEU3OJIUPOBAHHBIX
MPOMJIACTKAX C BHYTPUILIACTOBBIMU NEPETOKAMHU
MEX/1Y PA3HONPOHUIIAEMBIMU YYACTKAMHU
IJ1ACTA C ONEPEKAIONUM IPOPHIBOM BO/IbI
10 BBICOKOIIPOHUIAEMBIM HUHTEPBAJIAM.
[MpaKkTUYECKASI PEATIU3AIHMS JAHHOI'O C/Iy4dast
BOJOU3OJIALMHN OCYIECTBICHA Ha 0O0beKTe O]
OHTOHHUTI'AHCKOT'O MECTOPOXK/IEHU S, B KAYECTBE
BOJIOM30JIMPYIOLIETO MATEPUAIIA B JAHHOM
CJIy4ae UCIONIb30BAHA TEPMOIEIE00PA3YIONAs
romnosunua PB-3I1-1, yaoBaeTBOPAION A BCEM
TPEOOBAHUAM K BOJOHU30JIHPYIOMIEMY COCTABY.
Ha 1aHHOM OO'bEKTE NPOBEJICHBI 22 OOPAOOTKH,
C yAenbHON 3(PPEKTUBHOCTDIO 2,0 THIC. T

JIOTIOJTHUTEIBHO JOOBITON HEPTU HA 1 CKBAXKMHO-

06paboTKYy [2].

3) [Ipeobnaparomas TMHENHAA (PUABTPAL U
BOJIbI IO TPENMHAM, COC/IUHSIONINM 32601
HATrHETATCJIbHbBIX U Z[O6I)IBZIIO]J_[I/IX CKBa’KHH.
H30ma1us TPEMUH IO Pa3padOTaHHONU
TCXHOJIOI'U UCIIBITAHA 1 BHCAPCHA HA
TPEMMHOBATHIX KAPOOHATHBIX KOJIJIEKTOPAX
MeCTOpOXIeHUI Bana TaMbypriesa, npuuem
Hanbonee TEXHOJIOTMYHBIMHU B 3TUX YCIIOBUAX
SIBJISTIOTCSI BSI3KOYIIPYTI'HE COCTABBI HA OCHOBE
[TAA, clnuTele HTOHAMU XpoMa. Becero B 2008—
2016 rogax mpousseieHo 6o1ee 70 CKBasKUHO-
onepanui, JOIOJIHUTEIBHO JOOBITO 601ee

2460 TeIc. T HedTH [3]. UCTIBITAHUE Y BHEJPCHHUC }
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TEXHOJIOTUU U3O0JIALIUN TEXHOTCHHBIX TPEIUH
Ha TEPPUT€HHBIX KOJUIEKTOPAX PEATMU30BAHBI HA
IIprpa31OMHOM MECTOPOXIECHUH [4]. B 3THX
YCJIOBUAX JJOCTATOYHO 3(P(PEKTUBHBIMU
OKA432JIUCh HEOPTAHUYECKHUE OCATKOOOPAZYIONIINE
COCTABBI, 0OJIAIAIONIHIE OOJIEE KECTKUM»
IIOTOKOOTKJIOHAIOMUM JiericTBueM. Ha
TEPPUTE€HHBIX KOJUIEKTOPAX C TEXHOICHHBIMHU
TpEmUHAMU 00pabdoTaHbl 605ee 100 CKBAXKUH,
JIOTIOJTHUTEIBHO AOOBITO 60J1ee 250 THIC. T HEPTHU.

4) IMocnenoBatenbHAs (PUIBTPALUA 3AKAUUBAEMON
B HATHETATEJIBbHYIO CKBA’)KUHY BOJIbI CHAYAJIA 1O
TPEMIUHAM, 4 3ATEM 1O BBICOKOITPOHHUIAEMOU
4aCTH MaTPULILL B faHHOM citydae 3pPEKTUBHAA
BOJIOM3OJIALIUASA IPEAIIONATAET PA3MEIIECHHUE EIIE
HE CIIIUTOr'O I'€JIAHTA B BOAOIIPOMBITON YaCTH
MaTPHIIBI UEPE3 TPEMUHY C YYETOM BDEMEHU
rejieo0pa3oBaHusl. ONMBITHO-IPOMBICJIOBBIE
UCHOBITAHUS JAHHOI'O BAPUAHTA OO6pabOTOK
nposezeHbl B 2016 roay Ha o6bekTe AK-111-VII
BaHKOPCKOIro MeCTOpOXK/AicHUA. O6pabOTaAHO
5 CKBAXHWH, JOIOJIHUTEIBHO JOOBITO 98 THIC. T
HedTu. B 2017 rony 06padoTaHo
19 HarneTaTeNbHBIX CKBAXKMH.

Taxkum 06pa3oM, Ba>KHBIM 3TANIOM IIJIAHUPOBAHUA
PaboT MO MPUMEHEHUIO MOTOKOOTKJIOHAIOIINX
TEXHOJIOTUHA HA COBPEMEHHOM 3TATIIE ABJIAECTCA
UJEHTUPUKALINA MAPIPYTOB (PHUIBTPALTN
34KA4YMBAEMOU BOJBL. [IPOMBICTIOBBIE PE3YIIBTATHI
IIOKA3bIBAIOT, YTO ITOBbIIIEHUE 3(PPEKTUBHOCTH
npumeHeHus [TOT MOKET 6bITh JOCTUTHYTO
MPU 4IPECHOM BO3[EUCTBUHN HA TIACT C
Y4E€TOM MEXAHU3MA (POPMHUPOBAHUA KAHAJIOB
HE3(HEKTUBHON (PUABTPALUU 3aAKAUYNBAEMON BO/IBL.
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FpaHynupoBaHHbIE AEeCTPYKTOPbI HA
ocHoBe thepmeHnToB

JI.LA. MATATOBA, I.H. MAJIKHH, II.K. KPHCAHOBA,
C.A. BOPOJIHH, POCCHMCKHI I'OCYyAaPCTBEHHBIH
yHuBepcuTeT He(DTH M ra3a (HAaIiHOHAIbHBIH
HCCIeA0BaTEeNbCKUI YHUBEepcuTeT) HM. U.M. I'yOKHHAa,
HOILI JIpOMBICIOBAsI XM MH >

I'uppasiauyeckut pas3polB macta (I'PIT)
ABJISIETCSI OJHUM M3 Hanobosee 3a(PHEKTUBHBIX U
PacIpOCTPAHEHHBIX METOIOB UHTEHCU(PUKAIITUU
JIOOBIYH TIJIACTOBBIX (DIIOU/JOB U IPUEMUCTOCTU
HATHETATEbHBIX CKBAXXUH, IPUYPOYEHHBIX
K 3KCIIyaTall¥ HU3KOIIPOHUIIAEMBIX,
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CJ1a60APEHNPYEMBIX, HEOTHOPOJHBIX U
PAaCYIEHEHHBIX KOJIEKTOPOB. C JaBHUX IIOD B
3apy6EeKHOM U OTEUECTBCHHOI NpakTuke I'PIT B
Ka4eCTBE JXUAKOCTEN PA3PbIBA IIPEAIIOYTEHUE
IIOJIy YMJI BOJHBIE PACTBOPHI IOJIMMEPOB, TAKUX
KaK I'yapOBasi KaMe/lb, TUJPOKCUIIPOIIUJITYAP.
[IprMeHEeHUE TAKUX TEXHOJIOINYECKUX
JKHUJIKOCTEN BJIEYET 32 COOON YXYAILIIEHHE
(PUIIBTPALIMOHHBIX CBOHCTB KOJUIEKTOPA 34 CYET
KOJIbMATAaLMH IIOPOBOI'O IPOCTPAHCTBA OCTATKAMU
HEPA3PYILIEHHOI'O IIOJIMMEPHOT'O I'EJIA.

OJHMM 13 BAXKHBIX HAIIPABJICHUN
cosepeHCcTBOBaHuA ['PI1 ABisgeTCca onTuMnU3anus
Pa3pymeHUs TEXHOJIOINYECKON JKUAKOCTH
B TPEIIMHE U IIJIACTE IIOCJIE IIPOBEAECHUSL
TEXHOJIOTUYECKOTO Ipo1ecca. OPHEKTUBHBIM
CIIOCOOOM SIBJIAETCS PA3PYLIEHUE [IETIOYEK I'YAPOBOM
KaM€EJU C IOMOIIIBIO 3H3UMOB ((PepMEHTOB). ITpn
3TOM (PEPMEHT, B OTIIMYHUE OT TPAJUIITHOHHO
IIPUMEHAEMBIX OKMCIIUTEJIEH, B XO€ PEAKIIUU
paspymeHus Nenen nojrucaxaprad He paCXoAyeTCs.

B ma6oparopuax HOLL [ IpOMBICTIOBAsI XUMHUS» IIPU
PI'Y medprnnraza (HWY) nmenn .M. I'yOkuHa
OBLIH IPOBEJEHBI UCCIIEAOBAHUSA MO MOy YEHUIO
I'PAHYJIMPOBAHHOIO AECTPYKTOPA HA OCHOBE
(PEPMEHTOB PAIUIHOIO CTPOEHHUA AJIA
MOJINCAXAPUAHBIX KUKOCTeN ['PIT.
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Pucynox 1 - I'pagpux 3aeucumocmu
éasxocmu pacmeopa I'eneoopa3osamens
PIr'YI'BI mapxa C 8 konueumpauuu 3,0 xz/m’
om pH. Konuenmpauua 2panyaufpoeannozo
oecmpyxkmopa 75 2/m3

ITosryyeHHbBIE TPAHYJIBI BKIIOYAIOT B CEOS
(hPEPMEHTEI C TPOTEOIUTHIECKOM AKTUBHOCTBIO
okoso 30 000 ex./r B konmnuectse 0,5—-1,0% macc. u
HAIIOJIHUTENb — 6MOpasiaraeMulii ronumep. Ipu
3TOM OIITUMAJIbHAA JO3UPOBKA I'PAHYIMPOBAHHOI'O
Jectpykropa cocrasiseT 50-100 r/m? skugkoctu I'PIT.

Ha pucynke 1 npejcrasieHa 3aBUCUMOCTD
3(PPEKTUBHON BA3KOCTH PACTBOPA I'YAPOBOU KaMEIN
oT pH-pacTBopa.

Kak BUJHO U3 IPEACTABIECHHBIX JAHHBIX, BBICOKHE
3HaueHusd pH (9-10) 3aMena10T 4eCTPYKLUIO
I'yapOBOU KAMEU, OAHAKO IIOJIHOCTBIO €€ HE
ONOKUPYIOT. [17151 3aMeIeHN ACHCTBUS (DEPMEHTOB
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B KA4YECTBE JECTPYKTOPA JKUAKOCTU I'PIT MOXKHO IIpu aTom pH cmutoro rend 8,9-9,0, uto =N
UCIIOJIb30BATh MOAIEIAYNBAIONIUE ATCHTHL ABJISIETCS. OITUMAJIBHBIM /I PA3PYIIEHU [IETIOYEK Eé
B Tabnure 1 npeacTaBaeHbl PELENTYPBI XKUJAKOCTU HOJNCAXAPU/IA IO AEUCTBUEM (PEPMEHTOB. O
I'PIT g1 1acToBBIX yeioBun 20—-30 °C. Ha pucyHKax 2 v 3 IpeACTaBICHA =
3aBUCHUMOCTD 3(PPEKTUBHOU BAZKOCTHU CIITUTOTO ©)
Taoauua 1 — Peuenmypwt cuoxocmu I'PIT [TOJINCAXAPUIHOTO I'eJIst OT BDEMEHH. 0
KoHUeHTpanus B xXoz€ uccie10BaHu ObUIN IOJOOPAHbI E
PeareHr Pﬁﬂff.‘," peareHTa ONTHUMAJIBHBIE COOTHOIIEHUS PEATEHTOB, BXOAIUX O
1 2 3 B COCTAB I'PaHyJI JECTPYKTOPA. [TOKAa3aHO BIUAHHE Ay
TeC0GPAORATE b BOHBIX . 50 | 30 | 30 pH:paCTBopa Ha JIECTPYKIUIO I'YapOBOI KaMEIH TIOJ, E
resieit «PT'Y TBI» mapka C ’ JEHCTBUEM I'PAHYIUPOBAHHOIO AECTPYKTOPA. |
Cra6u/n3aTop [IMH BOAHBIX , bpu1a nogo6paHa perenTypa CIIuTON JKUJKOCTH @
reneit <PL'V CI'BI> v e ['PII ¢ rpaHyIUPOBAHHBIM S3H3UMHBIM JIECTPYKTOPOM =
JleaMYIIBraTop BOJHDIX reelt , JUIA TUIACTOB € TeMrieparyport 20-30 °C. E
<PT'Y JIB[> /M 1,0 1,0 1,0
et pry ot ey | e | 20 | 20 | 20 NMosbiwenne 3hheKTUBHOCTH
kpennenusa RCP-nponanTtaB
JleCTPYKTOP SH3UMHBIINI r/m? 100 75 50 Tpem“"e ren ny-l-eM HPHMEHEI‘I“’I
IK3IOTEPMNUYECKMNX COCTABOB
m RS A.A. MAMBIKHH, 1.3. MYJIJIATAJIZTHH, 000 «YuMcKmit
e 5 e ] s T a3 HAYIHO-TEXHHIECKHH IeHTP>
o 44 _;-:q:-::-ud
bk | k.'_‘ 1 IMocne npousBoacTBa I'PIT HA 1OOBIBAIONIINX
S om ~.:'- : _ CKBA’)KMHAX OJIHUM M3 HAMOOJIEE€ 3HAYUMBIX
l 5w e i V8 (PaKTOPOB, OCTOKHSAIOMNX IIPOLIECC AKCITYyaTAIINH,
P ., ABJIACTCA BBIHOC U3 1311 HE3aKpEenIeHHOI O
il MIPOMAHTA, YTO NPUBOJUT K MPEXKIEBPEMEHHOMY
- HU3HOCY, 3aCOPEHUIO paboumnx yacter YOLIH u oTKa3y
' - HOIPY>KHOT'O O60PYIOBAHUSL.
CymeCTBEHHO CHU3UTDb BBIHOC IPOMAHTA
) u = = B = L] = = TIO3BOJIACT TCXHOJIOTUA TCPMO3AKPCIVICHU A
nponanTa (T3I1), Cc TOMOMIBIO KOTOPOH,
Pucynox 2 - I'pagux 3agucumocmu 3akperuienue RCP-npomnanTa B Tpemune T'PIT
eas3xocmu dcuoxocmu I'PII om epemenu JIOCTUTAETCS ITyTEM HHHUITUAIIUH IIPOIIECCOB CITUBKHU
npu pa3ruunslx KOHuenmpauusx OJINTOMEPOB (PEHONPOPMATBIAETUIHOI CMOJIBI,
oecmpykmopa. Grace M5600, R1B5. HAHECEHHBIX Ha TIOBEPXHOCTD MIPOITAHTA, YTO
Cropocms cosuza 100 c! VBEIUYUBACT A/ITC3UIO MCIK/Y 3CPHAMU HA I'PAHUIIC
KOHTAKTa.
B rpemune I'PIT camocToATEIBHOE
" S e T earm i oo} camo3sakperuienue RCP nnpoucxogut nipu
o P e IUTACTOBBIX TeMIeparypax soie 50 °C nnn 75 °C
] & A 2 (B 3aBUCMMOCTH OT THIIA IIPOIIAHTA). Ha
o { i P e MECTOPOXJIEHUAX C IIJTACTOBOM TEMIIEPATY PO,
g | '? f | r—; HEJOCTATOYHOHM /ISt AKTUBALIMU ITPOLIECCOB CIIUBKU
i,,, f f I nokpaltusa RCP-nponanTa, nocie nposegenus I'PI1
i 1 { 1. ‘ I LEJIECOO6PA3ZHO UCTIOIb30BAHUE SK30TEPMUUECKUX
=0 t l | ] COCTABOB, TEHEPUPYIOIIUX TEIIJIOBYIO SHEPIUIO
l 1 u Vg i J HenocpeacTBeHHO B 1311
=0 \.... L - \_ B paboTre npeacTaBIeHbl PE3YIbTATE OOPAOOTKH

CKBAXWH 9K30TCPMHUYCCKUMHU KOMIIOSUITUAMU,

o paspaboraHHbIMHU B OO0 «Y(PpUMCKHI HAYYHO-
a Ll L] i W, = = L] L] o
TEXHUYECKHUH LIEHTP», 4 TAKXKE ITOKA3aHbI
Pucynox 3 - I'pagpux 3a6ucumocmu TEXHHUUYECKHUE PEIIEHUSI 1711 60PBOBI C MOTTIONEHUEM
easxocmu dcuoxocmu I'PIT om epemenu Pa6oYnX PACTBOPOB KOMIIO3UIIMI B CKBAKUHAX C
npupas.nuunbtx Cmopocmﬂx cosuza HU3KHM IIJIACTOBBIM JJABJICHUEM.
(imecm na cosuz). oGrace M5600, R1B5. ILJist OLIEHKH TEXHOJIOTUYECKOM 3(PPeKTUBHOCTU
Temnepamypa 25°C texHonoruu T3I1 BeIeTCS CTATUCTHKA TTIO MPIT }
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CKB4>KHUH, HA KOTOPBIX ObIN BBIIIOJIHEHBI PA0OTHI
o I'PIT ¢ T3I1 B CpaBHEHUU C 6A30BOM TEXHOJIOTHUEN
110 I'PIT Ha CKBaXXMHAX CO CXOXKHUMU I'€0JIOrO-
TEXHUYECKUMH XAPAKTEPUCTUKAMU.

Nccneposanme husmKo-
XMMUUYECKMX NpPoLeccosB

npv B3aMMoeNCTEMM
ocajKoreneoopasyoujero cocrasa
C NONMaAKPUNAMMUAOM B TEXHOJNIOIMM
perynvpoBaHMsl OXBaTa njacroB
3aBofHEHMEeM

JI.A. MATAJOBA, M.A. CHJIMH, B.B. MAKHEHKO,
K.A.IIOTEINIKHUHA, POCCHHCKHI TOCYAapCTBEHHBIH
yHHUBepcHuTEeT He(TH B ra3a (HaliHOHAIBHBIH
HCCIeA0BaTeNbCKHI YHUBEepcuTeT) HM. .M. T'yOKHHAa,
HOII JIpOMBICIOBAS XHMH >

B nporiecce pa3zpaboTKu HEPTIHOTO
MJIACTA 3aKAYUBAEMAS YEPES3 HATHETATEIBHBIE
CKBa>KMHBI BOJJA yCTPEMIISETCS B IPOILIACTKHU C
HauOOJIbIIEN IPOHUIIAEMOCTBIO, YTO IPUBOAUT K
HEPABHOMEPHOMY OXBATY IIJIACTOB BO3JJCICTBUEM.
Ha noszaHen ctaguu pa3paboTKU MECTOPOXKICHUN
OJIHA M3 IPOOIEM — 3TO IPEBPALIEHUE TPOILJIACTKOB
C HAUMEHBIIIUM I'HPABINYECKUM COTPOTUBIEHUEM
B OCHOBHOI KaHaJI (PHUJIBTPALIUH. DTO HE TO3BOISAET
PEATN30BATH B IIOJIHOU MEPE SHEPTHIO MIIACTOBBIX
U 3AKAYHUBAEMBIX BOJI, [IPU 3TOM 3HEPTrO3aTPATEHI
Ha 100bIYY OTHOM TOHHBI HE(PTHU CYIIECTBEHHO
BO3PACTAIOT B CPABHEHUHU C IEPBOHAYATIBHBIMHU.

Ha coBpeMEHHOM 3Tare HePTEeJOOBIIU
MU POKO NPUMEHSAIOTCS HIOTOKOOTKJIOHSIOMUE
KOMIIO3ULIUH. [lTaHHBIE TEXHOJIOTUU UMEIOT
Pl JOCTOMHCTB U HEJOCTATKOB. [IpruMenenune
HECKOJIBKHUX MOTOKOOTKJIOHAIOMIUX PEATEHTOB B
KOMIIJIEKCE MTO3BOAET NOBBICUTD 3(P(PEKTUBHOCTD
HUCHONIB3yEMBIX KOMIIO3UIIUH, TEM CAMBIM
HUBENUPYA UX HEJOCTATKI.

B Hay4YHO-06pPA30BATEIBHOM LIEHTPE
«[IpOMBICIOBASI XUMUsA» PA3PAO6OTAH KOMILIIEKCHBIH
METO/, PETYIUPOBAHUA (PUIBTPAITMOHHBIX
IOTOKOB, 3aKJIIOYAIOIIUNICA B 3aKAYKE
OCaJIKOTeJIE0OPA3YIONIEN KOMITO3UIIUH HA OCHOBE
X0prAa (MOJAUOKCUXJIOPU/A) AJTIOMUHUA,
Kap6aMHa B COYETAHHH C BOJOPACTBOPHUMBIM
MOJIUMEPOM — MOJHAKPUIAMUAOM. [Ipu pazpadoTKe
JAHHOTO METO/A NOAOHUPAJICA KOMIIOHEHTHBII
COCTAB OCAJKOTeNIe06PA3YIONEN KOMIIO3UIINH,

4 TAKOKE BBIOOD HANOO0JIEE NTOAXOAAIICH MAPKU
noauakpuiaamuaa (1.

B x0/1€ 9KCIIEPUMEHTAIBHBIX PA6OT OLIEHHUBAJIOCH
BPEMSI OCAJKOT€Ie00PA30BAHMS, (PUZUKO-
XMMUYECKHE XAPAKTEPUCTUKH ITOJTMAKPHIIAMU/IA,
BJIMSTHUE PACTBOPOB MOJIHMAKPUIAMUA HA BDEMS
OCaJIKOreJIE00PA30BAHNUA U KOHCUCTEHIIUIO
HEOPraHUYECKUX I'eJIEH.

IIpu KOHTAKTE PACTBOPA IOJTUAKPUIAMHUIA
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C OCAJKOre1e00pa3yIOIE KOMIIO3UIIUEH
BU3YaJIbHO HAOJII0/14JIACh HEPABHOMEPHAS CITUBKA
MOJIMAKPHIIAMA/A, TPEANONIOKUTENBHO HOHAMU
ATIOMHUHUA, HAXOAAIUMHUCA B pacTBope. Ha ocHose
AHAJIN3A JIUTEPATYPHBIX HICTOYHHUKOB TAKKE MOXKHO
MNPEANONIOXKHUTD, YTO IIOMHUMO CIIMBKA HIOHAMU
AJIIOMHHUSA IPOUCXOAUT OOPA30OBAHUE ITOJIMMED-
KOJIJIOMJJHOI'O KOMIIJIEKCA ITOJIMOKCHUXJIOPH/IA
AIIOMUHUSA U NONUAKpuiIaMuaa. [Tono6Heie
KOMILJIEKCBI OOPA3YIOTCSI CAMOIIPOU3BOJIBHO 34 CUET
HEKOBAJIEHTHBIX B3AUMOJECUCTBUIM PEATEHTOB Ha
MOJIEKYJIIPHOM YPOBHE. [TOJIMaKpUIaMU/] BBICTYIIAET
B POJIM OPI'aHUYECKOM KOMIIOHEHTHI, 4 KOJJIOU/ITHBIE
YACTHULLBI 30JIEH ITIOJIMOKCUXJIOPU/1A AJIIOMHUHUS — B
PO HEOPTI'AHUYECKOH JUCTIEPCHOI (DA3BL

O6pa3oBaHUE NOJOOHOI CTPYKTYPBI HA KOHTAKTE
MOJUAKPUIAMHU/A C OCAAKOI'€ICOOPA3YIOIECH
KOMITO3ULIMEN ITO3BOJISET IIOJYyYUTb CUCTEMY C
BBICOKMMHU BOJOU3OJIHUPYIOIIUMHU CBOHUCTBAMM.

JaHHAs TEXHOJIOTUA ObLIA 4TAITUPOBAHA K
yCAOBUAM 1171aCTa FOB1YPBEBCKOTO MECTOPOXKACHUS.
B pamkax JIpousBoacrseHHOM nnporpaMmmel OITP u
BHE/IPEHUS HOBBIX TEXHOJIOTUH HA IPEATIPUATUAX
OAO JIYKOWMJI» Ha 2015 » NPOBEAEHA 3aAKAYKA
MOAN(DUIUPOBAHHOI'O TEPMOTPOIIHOI'O COCTABA
SiXell Ha 8 HATHETATE/IBPHBIX CKBAXKUHAX.

JINTEPATYPA
1. Cnocob pa3paboTtku obBoagHeHHOWN HedTaHOM 3anexu//
MateHT P® N2 2475635E21B43/22, 20.02.2013.

PaspaGorka TBepAoro cluMBarens
BOAHDbIX NONMCaAXapUAHDbIX
wupxocrteun rePn

JI.A. MATAJTOBA, B.A. IIBITAHKOB, A.A. TOTOJIEB,
POCCHIICKHI I'OCYapCTBEHHBIN YHUBEPCHUTET He(PTH 1
ra3a (HaliHOHAJIbHBIH HCCIE0BATEIbCKHH YHHUBEPCHTET)
um. .M. I'yGKuHA

Ha COBpEMEHHOM 3TAIlE PA3BUTUSA
HedTEra3zo06bIBAIONICH OTPACIU HAGIIONACTCS,
C OIHOI CTOPOHBI, HEPEPBIBHOE HAPAIIUBAHUE
JOOBIYN OOBEMOB HE(PTH, 4 C JPYTOH CTOPOHHBI,
najicHue Je6UTOB CKBAXKUH NIEPEXOAAIIETO (POH/A
1 OTHOCHUTEIBHO HU3KUE TYCKOBBIE IEOUTHI
HOBBIX CKBAKMH. JIJIs1 BEIXO/1d HA IJTAHOBBIH
YPOBEHB IO AOOBIYE U €TO NOAACPKAHUS OYPATCS
HOBBIE CKBAXKUHBI U IPUMEHSAIOTCS PA3JIMYHBIE
TEXHOJIOTUHU MOBBIIIEHUA HEPTEOTAAYH I1JIACTA
(TTHIT) 1 “HTEHCU(PUKAITUU JOOBIYU CKBAXKUH
(MOH). TexHOMOTUs THAPABINYECKOTO PA3PHIBA
nnacta (I'PIT) coueTaeT B ceH6€ KaK KOMITJIEKCHBIH
noaxon kK MJH u ITHIT, Tak 1 3KOHOMUYECKYIO
LEJIECOOOPAZHOCTD MO CPABHEHUIO CO
CTPOUTENBCTBOM HOBBIX CKBAJKHH.

Beuny nepcniekrusHocTH nporecca I'PIT
NPEAIATAETCA YCOBEPIIEHCTBOBATD TEXHOIOTUIO
MIPUTOTOBJIEHUA XKUJKOCTEN PA3PHIBA



yTeM pa3pabOTKH TBEPAOTO CIINUBATEIIS
BOJIHBIX ITOJIMCAXAPUIHBIX TMHENHBIX T'€JIEN.
TBepABIA I'PAHYIUPOBAHHLIN CIIUBATEIb
IIPU3BAH CHU3UTD JIOTUCTUYECKHUE 32TPATHI HA
TPAHCIIOPTUPOBKY U XPAHEHUE XUMUYECKUX
PEareHTOB, YIIPOCTUTDb TEXHOJIOTNYECKOE
HCIIOJIHEHME Ipoliecca npoussoncTsa I'PIT,

IIPH 3TOM COXPAHUB BCE JOCTOMHCTBA XKUJKUX
CHIUBATEJIEN IIPOJIOHTUPOBAHHOI'O AEHCTBUS.
[IpOJIOHIMPOBAHHOCTD AEUCTBH TBEPABIX COCTABOB
O6ECTIEUNBAETCA 34 CYET IPAHYIIALIMU PEATEHTA
U, KaK CJIEACTBUE, HAJIMYUA CTAAUH MEJAJIEHHOI'O
PACTBOPEHUA I'PAHYJI CIIUBATEA B BOIHOM
MOJIMCAXAPUIHOM I'eJI€E.

B HacTrosamen paboTe MPUBOJUTCA IEPEUYEHD
pa3pabOTaHHBIX I'PAHYJINPOBAHHBIX CIIHBATENIEN
PAa3JIMYHOIO KOMIIOHEHTHOI'O COCTABa. B KauecTBe
CIIMBAIOUIETO AT€HT4 ObLIA BBIOPAaHA HEAU(PUITUTHASA
OOpHAas KUCIOTA, NOAMETAYNBAION A1 KOMITO3UIIUA
H4 OCHOBE OPIraHUYECKUX U HEOPIaHUYECKUX
COETMHEHUN 006€ECIIEYNBACT HEOOXOANMYIO
IIEJIOYHOCTD Cpenbl 1t Kuaxkoctu I'PIT, a
PAa3JIMYHbIE BOAOPACTBOPHMBIE ITIOJIUMEPDI
BBICTYIIAIOT B KAYECTBE CBA3YIOMNUX JOOABOK,
06€ECTIEUNBAIONUX I'PAHYIIALUIO IPOAYKTA. 'paHyIIbI
06J12JAI0T XOPOIIEH MEXAHUYECKON IPOYHOCTBIO,
PaCTBOPSAIOTCA B IMHENHOM I'€JI€ B TEYEHUE
3—5 MHUHYT.

PoccuriCcKnY peIHOK CyXUX CIIUBATEIEN
xxupkocren I'PIT npeacrasieH B OCHOBHOM
WHOCTPAHHOM NPOAYKIIUEH, [IOITOMY JAHHOE
HUCCJIENOBAHUE ABJISAECTCA KPAMHE IIEPCIIEKTUBHBIM U
HWMEET BBICOKYIO NMPAKTUYECKYIO 3HAYUMOCTbD.

PaspaGorka 3ameqnuTensa CIUMBKM
BOAHDIX NONMIMCAXapUAHDbIX resiem
ana ren

JI.LA. MATAJTOBA, B.A. IIBITAHKOB, B.M. IVIIIAKOB,
POCCHFIICKHI IOCYJapCTBEHHBIN YHUBEepcUuTET He(bTH U ra3za
(HAaMOHAJIBHBIH HCCIEJOBATEIBCKHI YHHUBEPCHUTET)

um. .M. IT'yOxkuHa

I'uapasnuyeckut pas3polB acta (I'PIT) asisgerca
OJJHOU 13 Haubosee 3(PPEKTUBHBIX TEXHOJIOTUNA
UHTEHCU(PUKAITUU PA6OTHI JOOBIBAIONIUX U
HAar"HeTaTeJabHbIX CKBAKUH. ['PI1 MO3BOJISIET HE TOJIBKO
YBEJIUYUTD BBIPAOOTKY 3411ACOB, HAXOAAIINUXCS B
30HE IPEHUPOBAHUS CKBA’KHUHBL, HO U CYIIECTBEHHO
OPHUOOHIUTH K BBIPAOOTKE C1A00IPEHUPYEMBIE
30HBI U IIPOCJIOH, U, CJIEAOBATEIBHO, JOCTHUYD 6OJICE
BBICOKOM KOHEYHOU HedTeoTnauu. B nocaennee
Bpems ['PIT aBasgeTcsa OMHUM U3 HEMHOTHUX METOJIOB,
KOTOPBIN TO3BOJISET IPOBOAUTh MHTECHCU(DPHUKAITUIO
C BBICOKOH 3KOHOMHYECKOH OTAA4Y€EU, HO AJIs
3TOTO HEOOHXOIUMO UCTIONB30BAHUE KUTKOCTEN
TUJIPOPA3PbIBA, OITUMHU3UPYIOIINX IAPAMETPBI
NPOBENEHNA ITPOLECCA.

B Hacrosmee BpeMs 1151 IPOBEICHUS

TUAPOPA3PHIBA IJIACTA HA INTYOOKUX CKBAKHUHAX U
OIITUMM3ALUU IIPOLECCA UCIIONIb3YIOT JKUIKOCTU
HA OCHOBE PEATEHTOB C 3AMEIJIEHHONU CITUBKOU
rejisg BMECTO PEArE€HTOB AJ11 MI'HOBEHHOM CIIHMBKM.
DTO NMPEXK]E BCETO HEOOXOAUMO JIJIS1 TOTO, YTOOBI
CHU3UTD IIOTEPU JABJIEHUA HA TPEHUE IIPU
NpOoKavKe KUIAKOCTU I'PI1 1o TpybGam OCTATOYHOM
JUIMHBI U CPABHUTEJIBHO MAJIOTO AUAMETPA. TaKko
MOAXO/ ITO3BOJIAET B IIEPBYIO OYEPELb IIOBBICUTD
IIPOU3BOANUTEIBHOCTD HACOCOB U UX PECYPC, 4,
BO-BTOPBIX, CHU3UTD PUCKU NPEXKAEBPEMEHHOM
octanoBkHu (CTOITa) B mponecce paboThL

B nanHOM paboTe NpeAIaraeTCsa ONTUMU3UPOBATh
XAPAKTEPUCTHUKU BOAHOI'O ITOJIHNCAXAPHUIHOIO
reJIs JJ1s TUAPOPA3PHIBA 34 CUET BBEJIEHUSA B €TO
COCTAB PA3JIMYHBIX 3AMEJIUTEEN CITUBKY HA
OCHOBE MHOI'OATOMHBIX CHUPTOB. TaKKe B padoTe
UCCJIEAYETCA BIUAHUE CTPYKTYPHI CITUPTOB U
KOJIUYECTBA T'NAPOKCHUIIBHBIX IPYIII B MOJIEKYJIE
CIIMPTA HA BPEMSA CIIUBKU U CTA0OUIBHOCTD
MOJYYAIOMUXCA CIIUTBIX FeJIET.

B uccinegoBaHHBIX KOMITO3UIHSX CIITHUBATEIEH
CIIMBAIOUIUM AT€HTOM BBICTYIIAET HEAE(PUITUTHASA
OOpHAs KUCJIO0TA B CMECHU C IOAIIETAYHNBAION UM
AT€HTOM — I'MJIPOKCH/IOM HATpUd. [OTOBBIT
CHIUBATEND IIPEACTABISAET COOOM BOJHBIN PACTBOD,
COZIEP KA OOPHYIO KMCJIOTY, €IKUI HATP U
3aMEJINTEND CHIMBKU. B pe3yJibTaTe UCCIEJOBAHUA
CIIMPTOB OBLIN ITOJIYYEHBI PELENTYPHI CHIUBATEIEH
CO BPEMEHEM CHIUBKU OT 1 MUHYTBI IO 3 MUHYVT.

Hay4yHas HOBM3HA PA0OTHI IIPEICTABICHA
N3YYCHUCM MCXAHUW3Ma (pI/IBI/IKO—XI/IMI/I‘ICCKOFO
3aME/IJICHU S CIIUBKH.

JanHoe yucciiefoBaHue HaApSAy C HAy4HOHU
3HAYHMMOCTBIO UMEET U IPAKTUYECKUE
IIEPCIIEKTUBBI, CBA3AHHBIE C HEOOXOAUMOCTBIO U
B4>KHOCTBIO UCIIOJIb30BAHMUS I'€JIsl C PETI'YIUPYEMBIMU
mapaMeTpaMu Habopa BI3KOCTH. Kpome Toro,

B COCTAB KOMITO3ULIMY CIIUBATEIIS BXOLAT
HeAePUIIUTHBIC PEATECHTBI OTEYECTBEHHOI'O
NPpOU3BOACTBA. Ha ceromusmnmnii MOMEHT COCTABbI
XUMMWNYECKUX 3AMEINTEIEN POCCUNCKOTO
IIPOU3BOACTBA IIPEACTABJICHEI CJ1260.

UccnepoBanme BNMAHUA
NONMBAJICHTHLIX METaNJIoB Ha
peonornyecKme XxapaKTepmcrukm
BOAHBbIX PAaCTBOPOB BA3KOYNPYIrux
NMOBEpPXHOCTHO-aKTUBHbIX BeleCTB,
npUMeHsieMbIX B KaYecTBe
MAKOCTEeH ANA rMapopaspbiBa
nnacra

M.A. CWJIMH, I.H. MAJIKHH, II.K. KPUCAHOBA,

C.A. BOPOJHH, POCCHFCKHH IOCYyJapCTBEHHBIH
YHHBEPCHTET He(DTH H ra3a (HAIHOHATbHBIH
HCCJIE0BATENbCKHM YHUBEepcHTEeT) UM. U.M.I'yOKHHA,
HOILI JIpOMBICTIOBAA XUMH > }
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I'uppasiauyeckut pas3polB acta (I'PIT)
ABJISIETCSI OJHUM M3 Hanobosee 3a(PHEKTUBHBIX U
PacIpOCTPAHEHHBIX METOJOB UHTEHCU(PUKAITUU
JIOOBIYH ITIJIACTOBBIX (DIIOUJOB U IPUEMUCTOCTU
HAIHETATE/IbHBIX CKBAKUH, [IPUYPOYEHHBIX
K 9KCIUIyaTAl U1 HU3KOIIPOHULIAEMBIX,
CIa60APEHNUPYEMBIX, HEOJHOPOAHBIX U
pac4IeHEHHBIX KOMIEKTOPOB [1]. B HacTosImee
BPEMS IIEPCIIEKTUBHBIM HAIIPABICHUEM ABJISAETCS
HMCHONIB30BAHUE OECTIOIMMEPHBIX KHUJIKOCTEHN
Pa3pbiBa HA OCHOBE BA3KOYIIPYIUX IIOBEPXHOCTHO-
axKTHUBHBIX BemecTB (BYITAB). baaromaps
JAUPUIBHON CTPYKTYPE MOJIEKYJ Takue [TAB
CKJIOHHBI K 4CCOLJUALINH B BOGHOU Cpefe C
06pPa30BaAHUEM JJIMHHBIX YEPBEOOPA3HBIX MUIIEILII,
KOTOPBIE B CBOIO OY€EPEb (POPMUPYIOT MEXKAY
COOOM TPEXMEPHYIO CETKY TOMOJIOTHYECKUX
3aLEIVIEHUH, XaPAKTEPUIYIOIIYIOCH BAZKOYIIPYTUMU
CBOUCTBAMM [2].

JKunkoctu Ha ocHOBE BYTIAB 061a1a10T psiioMm
XAPAKTEPHBIX CBOUCTB: HAJTMYHUE MATIOBA3ZKON
YIPYT'O¥M CTPYKTYPbI, XOPOILIO YAEPKHUBAIOIIEHA B
06'bEME U TPAHCIIOPTUPYIOMIEN INMTyOOKO B ILIIACT
PACKIIMHUBAIOIINI MATEPUAJT; CIOCOOHOCTD
Pa3pymaTbCsa U TEPATD BA3KOYIIPYI'Ue CBOMCTBA
IIPU KOHTAKTE C YIJIEBOAOPOAHON (pa30ii [3].
OJIHAKO CTOUT YYUTBIBATD, YTO BBIIIECIIPUBEICHHbBIE
CBOYCTBA Y KOMIIO3ULIUI IIPOABIIAIOTCH TOIBKO
MPU JOCTATOYHO BBICOKMX KOHIIEHTPAILIHUAX
BYIIAB, 94TO ¢ 9KOHOMHYECKO! TOYKHU 3PEHUA
HAKJIAJbIBAET CEPbE3HBIE OTPAHNUYEHHNA HA UX
BHEJIPEHUE U IPAKTUYIECKOE UCTIONIb30BAHHUE.

DIEKTPOINUTHL, YAIlE€ BCETO COJIM IIETOYHBIX
METAJIOB, MIUPOKO UCTIONb3YIOTCA JJI
PETrYJIMPOBAHUA PEOJIOTUYECKUX CBONUCTB BOJHBIX
pacTBOpOB HOHOTeHHBIX [TAB. ITpu fo6aBieHuN
INEKTPONUTOB K pacTBopaM ITAB npoucxogurt
POCT KOHLIEHTPALIUH TPOTHUBOUOHOB B IBOMTHOM
NEKTPUYECKOM CJIOE€ MULIEJIBI M CTENIEHU UX
CBA3BIBAHUSA C IOBEPXHOCTHO-AKTUBHBIM HOHOM,
4TO IPUBOJAMT K YBEJIMYEHUIO YITAKOBKH MULIEJLIT
U, KAK CJIE[JCTBUE, YIYUIIEHUIO BA3KOCTHBIX
rnokasarenei [4].

B pamMKax f1aHHOU paboThl OCyLIECTBIISIIOCH
HCCJIEJOBAHUE BIUAHUSA NTOJIMBAJIEHTHBIX METAJIJIOB
Ha PEOJIOTUYECKUE CBOMCTBA COCTABOB HA OCHOBE
BYIIAB, npUMEHAEMBIX B KAYECTBE JKUJAKOCTEMN
I'PIT. O6'bEKTOM UCCIIEIOBAHUS BBIOPAHO LIBUTTEP-
noHHoe ITAB Ha ocHOBe aMUJOOETANHOB —
HED®TEHOJI BYTIAB (AO «Xumeko-TAHT»).

B Tabiuie 1 npencraBieHbl pE3yAbTAThL
OCLMJUILIMOHHBIX UCCJIEAOBAHUN COJIEBBIX
pacrsopoB HEOGTEHOJIa BYITAB pa3in4yHOi
KOHIICHTPAITHUH, C JOO6ABJIEHUEM B COCTaB Me*?,

BBeseHIE HEOOJIBIIOTO KOJTUYECTBA
MOJIMBAJIEHTHOI'O METAJL/IA, B HAILIIEM CJ1y4ac
AJIIOMUHUS, B pacTBOp BYITAB BrieueT 32 cobom
3HAYUTEIbHOE YBEJIMYEHUE MOJYIIA HAKOIUICHUA G,
T.€. yIIPYT'O¥ COCTABJISAIONICIH MATEPUAIIA.
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Tabnuua 1 — Peoaozuueckue xapaxmepucmurxu
pacmeopoe HEOTEHO/Ia BYIIAB npu 25 °C

Kom- Moaynb Ha- | Mogyab
Ne C IJIEKCHAA AY. AY.
OCTaB KOMITIO3HIITHH KOILZICHH A, IIOTEPD,
n/m BA3KOCTb, f "
. G' Ila G'",I1a
n*, mIla-c
HEDTEHOJI BVITIAB 1%
1 macc. B 10%-m NaCl 617’48 07273 0’276
HEOTEHOJI BYITAB
1% macc.B 10%-m NaCl ¢
2 no6asnennuem 0,006% macc. 1571,61 0,947 0,278
Me*?
HED®TEHOJI BVITAB 2%
3 Mace. B 10%-m NaCl 4084,74 2,271 1,196
il L]
¥ ima [ T T 1"... Ao — et B
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Pucynox 1 - Pomauuonnsie U OCUUAIAUUOHHDBLE
UCCNe006aAHUA BAZKOYNPYZUX COCMABOE (CKOPOCHb
coseuza 10 ¢, uacmoma 0,1 I'y); G'- mooyns
HAKONJAEHUA, COOMEEMCmMaEyIoujuil ynpyzomy
omegemy mamepuaana, Ila; G'"- mooyns nomepu,
xapaxmepu3yrouuii 6aA3K0CHHbLE CEOTICMEA
oopasua

Ha pucyHkKe 1 1peAcTaBieHa 3aBUCUMOCTb
PEONIOrnYEeCKUX MMAPAMETPOB PACTBOPOB BYITAB,
OTIPE/ICTICHHBIX POTAITMOHHBIM U OCHUJUISIIITUOHHBIM
METOAAMH, OT TEMIIEPATYPHI.

BoIsiBIEHHOE CKAUKOOOPA3HOE U3MEHCHUE
BSI3KOCTHBIX ITAPAMETPOB CUCTEMBI MOKET

OBITh CBSI3AHO C OOPA30BAHUEM 60JIEE CIOKHBIX
KOMIIJIEKCHBIX CTPYKTYP MEXKAY IUJINHAPUIYECKUMH
muneanaMu BYITAB u anioMuHUEM.

TakuM 06pa30M, BKJIIOYEHUE B COCTAB PACTBOPOB
BYITAB noiMBaJI€EHTHBIX METAJJIOB IIO3BOJIAET
COXPAHATH HA JOJKHOM YPOBHE PEOJIOTNYECKUE
CBOMCTBA KOMIIO3UITUU IPHU CHUKECHU U
KOHILIEHTPALU camMoro ITAB.

JINTEPATYPA

1. Marapgosa J1.A. HedpTenpombiciioBas Xumusi. TexHonornyeckme
acnekTbl U MaTepuanbl AN rMapopaspbiBa nnacra: y4eb.
nocobue ans sy3os/J1.A. Maragosa, M.A. CUnuH,
B.H. MyweHko. — M.: PTY HedbTu 1 ra3a umeHn U.M. [yb6kuHa,
2012.-423c.

2. Kypsawos [.A. CTpyKTypa 1 Ba3Koynpyrme
CBOWCTBa CMELLAaHHbIX MULIENNSAPHBIX PacTBOPOB
oneunamugonponunbeTaMHa 1 aHnoHHoro MAB: guc. KaH. XUM.
Hayk. Ka3aH. roc. TexHon. yHusepcuteT, Ka3aHb, 2009. — 146 c.

3. CunuH MLA., Maraposa J1.A., MankuH [.H., Kpncanosa N.K.,



bopoauH C.A., ®aH By AHb. becnonvmepHas TexHonornyeckas
XWAKOCTb AN rapopas3pbliBa Miacra Ha OCHOBE BA3KOYMNPYrmx
NOBEPXHOCTHO-aKTUBHbIX BellecTs//Tepputopus « HEDTEFA3».
—-2017.-N25.-C.3643.

4. Wcmarnnos U.®. CynpamonekynsipHasi cuctema Ha OCHoBe
LMIMHAPUYECKUX MyLenn aHnoHHoro MAB 1 HaHodacTuy,
oKcnaa KpeMHUS: AUC. KaH. XMM. Hayk. KasaH. Hau,. ncaiep,
TexHon. yHuBepcuTeT, KasaHb, 2016. - 123 ¢.

NMoaGop MHrMGUTOPORB KOPPO3INM
ANA CONAHOKMCNIOTHbIX
o0OpaGoToK NNacrTa Cc NPpMMEHEeHneM
KONTIOOMHra

JL.®. TJABJIETHIHHA, M.JI. IIAXOMOB, K.B. HJIBKOB,
POCCHHICKHI TOCYJAPCTBEHHBIH YHHBEPCHTET He(PTH K ra3a
(HaMOHATBHBIH HCCIEJ0OBATENbCKHI YHHBEPCHTET)

um. U.M. T'yGknHa

Kucnornas 06paboTka Npru3aborHOM 30HEBI
MJ1ACTA HA CETOAHSAIIHUN JJEHD ABJISAECTCSI OJHUM
U3 CAMBIX PACIPOCTPAHEHHBIX METOJJOB
UHTEHCU(UKAIITNU HEPTEAOOBIYU. TPATUITUOHHO
UCHONB3YETCS COMAHASA KUCI0TA BBy CBOEH
PacnpoOCTPaHEHHOCTH U JICMIEBU3HBL, KOTOPAS IIPU
3TOM UMEET BBICOKYIO KOPPO3HUOHHYIO AKTHBHOCTD,
4TO NPUBOJAUT K IIPEKAEBPEMEHHOMY U3HOCY
000OpPY/IOBAHUSL

B TO ke Bpems BCce 60JIe€ BOCTPEOOBAHHBIMHU
ABJIAIOTCS TEXHOJIOTUHU C IPUMEHEHUEM
KONTIOOMHI'OBBIX YCTAHOBOK IIPU IPOBEICHUU
Pa3/IMYHBIX PEMOHTHBIX PA6OT K4K HA CTAPOM
(doHAE CKBAXKUH, ITPU Pa3PabOTKE UCTOMEHHBIX
MECTOPOXKJEHUM, TAK U HA BHOBb BBOJIUMBIX
CKBa’)KMHAX, OCOOEHHO B YCJIOBUAX HEOOJIBIINX
YIAJIEHHBIX MECTOPOXIEHUH. Bo3pacTaromas
HONYIAPHOCTDb UCTIOJIb30BAHU A KOJITIOOUHIOBOM
TEXHOJIOTMH CBA33aHA C 3KOHOMMYECKOM BBII'OJOM,
4 TAKKE BBICOKOY MOOHIIBHOCTBIO.

IIpy B3aUMOAEUCTBUH 3aKA4MBAEMOM B IJIACT
COJIIHOU KMCJIOTHI C THOKOM TPYOOU BO3HUKAET
npobeMa KUCJIOTHOM KOPppo3uu. IIpu aTom
MPYU UCITONIB30BAHUU TAKOU TPYOBI CYIIECTBYET
HECKOJIBKO OCOOEHHOCTEN. TaK Kak rubKas Tpyoa
U3TOTABIMUBAETCA U3 CTAJIN, IETUPOBAHHON XPOMOM,
HUKEJIEM, 4 TAKXKE COAEPIKUT JOOABKU MAPTraHIIA U
Pocdopa, Koppo3us OyIET IPOTEKATH C MEHBIIEH
CKOPOCTBIO, YEM ITPH B3AUMOJEHCTBHUH KUCJIOTHI C
YIJIEPOAUCTOU CTANBIO. C PYION CTOPOHBI, YCIIOBUA
IKCIUIYATALIUN TAKOU TPYOBI, IIPEAIIONAT A0 UE
HJIMYHE YCTAJIOCTHBIX HATIPAXKEHUI BCJIEACTBUAE
[UKJIUYHOI'O HAMATBIBAHUA HA KATYIIKY U
pPa3MaTbIBAHUA, OOYCIABIMBAIOT CYIIECTBEHHOE
CHHIKEHME PECYPCa TPYOBL, B TOM YHCJIE U U3-34
YBEJIUYEHUS NTOJBEPKEHHOCTU KOPPOZUOHHBIM
MPOIIECCAM.

B HOLJ «ITIpomMbicioBast xuMust» npu PI'Y HepTu
uraza (HNY) umenu M.M. 'yOKHHA 17151 CTAIHU
A-606 6bLTH IPOBEICHBI UCCIIEIOBAHUSI TIO TTIOAG0PY
COCTABOB Ha OCHOBE 15%-11 HCl 1 mHrnéuropa

Pucynox 1 — I'pagpux 3asucumocmu
cxopocmu Koppo3uu cmaruA-606 om
KOHUueHmpauuu uH2uoumopoe npu 24 u,
25+2°C

KOPpO3UH. MTHI'MO6UTOPHI IPEACTABIEHDI JEBATHIO
IIPOU3BOAUTENIMHU 00pa3110B: COHKOP-9510 K,
Hanop-KbB, Xemukc-UK, MTHBOI-2 MapOK A u

B, BHIIIT-2-B, Katacosn-28-3, CHIIX-6438 (A),
NJ-100. CKOpOCTBb KOPPO3UH OLICHUBAJIACH
IPABUMETPUYECKHUM METO/OM IIPU TEMIIEPATYPE
25+2 °C.

BpL1a cCpaBHEHA CKOPOCTb KOPPO3UU CTAHJAPTHOH
YIJIEPOAUCTON CTAIU CTAKII U CTAIU FTUOKOU TPYObI
A-6006 B 15%-10 HCl 6€3 106aBICHUSI MHTUOUTOPOB
B TeueHue 24 9acoB. CKOPOCTb KOPPO3UU CT3KII
cocTaBuia 8,76 r/mM**q, cranu A-606 — 0,41 r/m?*y,
Bosnee HU3KYIO CKOPOCTb PACTBOPEHUS MOXKHO
OOBACHUTD XUMHUUECKUM COCTABOM UCCJIEAYEMOTO
marepuana (A-606), B KOTOPOM IIPUCYTCTBYIOT TAKUC
3JIEMEHTBI, KAK XPOM U HUKEJIb, HOBBIIIAIONINE €€
KOPPO3HUOHHYIO YCTONYUBOCTD.

Beuta orieHeHa 3(PHEKTUBHOCTb UHI'UOUTOPOB
Ha A-606. UHI'HOGUTOPBI KOPPO3UHU JOOABIISUIUCH B
PEKOMEHIYEMON NPOU3BOAUTEIAMU KOHIIEHTPAIIUHU
0,30%, a Taxkxe 0,10 1 0,005%. Pe3ynbraThl
IIpeACTaBJIEHbI HA pUC. 1.

COImacHO CTaHAapPTaM, CKOPOCTb KOPPO3UH
060pPYIOBAHUS, IPUMEHSIEMOI'O B HEPTETra30BOU
OTpPAC/IH, HE TOJIKHA NPeBblmaTh 0,2 r/m** g . Tlpu
3TOM PsJ MYHTHOUTOPOB HE MO3BOJIUI JJOCTUYb
HEOOXOAUMOrO 3(PPEKTA IPU 3AIBICHHON
KOHLICHTPAL UL

CpaBHUBAS IOJIYyYEHHBIE JTAHHBIE C
AHAJIOTMYHBIMHU 1151 CTaAU CT3KII [1], MOKHO CIeIaTh
BBIBOJ], O TOM, YTO, HECMOTPS HA 60JIEE BBICOKYIO
KOPPO3HUOHHYIO YCTOMYUBOCTD CTATH A-6006, psif
UHTUOUTOPOB KOPPO3uu Ha A-606 mposiBisieT 6oee
HU3KUU 3aUTHBIN 3P PEKT.

JINTEPATYPA

1 CunuH M.A., Maragosa J1.A., JaBneTwuHa J1.®.,
MNaxomos M.[., Tumepbynatoea tO.M., CamcoHeHko E.A.
M3yyeHne paboTbl COBpEeMEHHbIX MHIMOUTOPOB KOPPO3MK
B KMCNOTHbIX cucteMax//MNpakTrka NpoTMBOKOPPO3MOHHOM )
3awmThl —2016.— N2 4 (82). - C. 22-30.
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PoGoT3NpoOBaHHbIE
cucrembl Welltec® pnal'tTm
Ha reochunsnveckom Kabene

B.C. BYTPOB, B.P. KYYYKOB, A.A. TOIIOPKOB, M.3. MAITHUEB

Haa KoMOaHus PacioIaraeT OO PHBIM
HOPTEOINO [ IPOU3BOACTBA IMHUPOKOIO CIIEKTPA
BHYTPUCKBA’KUHHBIX PA0OT, B HETO BKJIIOYEHBI
TAKHE CEPBUCHI, KAK OYHUCTKA CTBOJIA CKBA>KHUHBI,
(ppe3epoBaHNE, MEXAHUUECKHUE PAOOTHI U
CEPBUC MO AOCTABKE PA3/IMYHBIX MHCTPYMEHTOB
B T'OPHU30HTAIbHBIE CKBAXXUHEL 2017 TOA CTAJI
MIPOPBIBHBIM B OOJIACTU IPHUMEHEHUS MEXAHUYECKUX
pemenuit Welltec® B PO. OCHOBHBIM BH/IOM PaboT,
JUI KOTOPBIX ITpuBJiekaeTcsa Welltec®, sipnsieTcs
JIOCTABKa KOMIUIEKCHOH IreO(PU3UYECKOI ATINAPATyPhI
B TOPU30OHTAJIBHBIE CKBAKUHBI, 4 OCHOBHBIM
MHCTPYMEHTOM — CKBAXKUHHBIU TPAKTOP.

Well Tractor® — 3TO 3/MEKTPOTUPABINYECKUAL
CKBa>KMHHBIN MHCTPYMEHT, IPE€IHA3HA4YECHHbIN
JUISL IOCTABKHU CIIEIIUAJIBHOTO OOOPYJOBAHUS B
TOPU3OHTAJIBHBIE CTBOJIBI CKBAXKUH. YCTPOHCTBO
CITYCKA€TCS HA KAPOTAXKHOM Ka6€JIE 1O MAKCHMAIBHO
BO3MOXKHOU ITTyOUHBI IO/ IEHCTBUEM CUJIBL
TSDKECTH. [Ipy oJjaue Ha CKBAXKUHHBINA TPAKTOP
NIEKTPHUUECKOTO MUTAHUS, TIO, |
JENCTBUEM T'NIPABINYECKOTO
YCUJIHSL, U3 KOpITyCca IpUo60opa
BBIIBUI'AIOTCA Koseca. Kojeca
TPAKTOPA, KAXKJIOE U3 KOTOPBIX
ABJIAETCA TUJPOMOTOPOM,
06€ECNEYNBAIOT LIEHTPUPOBAHUE
O OCH CTBOJIA CKBA’KHUHBI U
HETNPEPBIBHOE IPOJBUKEHHE
CKBXKUHHOT'O TPAKTOPA U
CHENUAIBHBIX UHCTPYMEHTOB.

TpaAUIIMOHHO JJIs1
JOCTABKU T'€O(PUBNIECKUX
NPUO6OPOB B TOPU3OHTAJIBHBIE
CKBAKWHBI UCIIOJIb30BAIAChH
KosoHHA ru6kux HKT, 0HAKO 3TOT METOJ UMEET PSiJL
CYIECTBEHHBIX OTPAHUYEHUH.

B niepByI0 O4YepEb, ITO MPOBIEMA «3ATTUPAHUS>, LIIU
TAaK HAa3bIBAEMOH «OJIOKUPOBKW», KOTZId KOJIOHHA FTHOKUX
TPYO CKPYUUBAETCA B CIIUPAJIb ITIOAOOHO PYKHHE,
MIPU 3TOM IIJIONIA/[b IOBEPXHOCTHU COITPUKOCHOBEHU A
TPYOBI U CKBAKMHBI KPDATHO BO3PACTAET, CUIA
TPEHUA IPEBOCXOANUT BEC KOJIOHHBI U JJAJIbHEUIITIT
CITyCK KOMITOHOBKH HEBO3MOKEH. HarmtoMHUM, 4TO
CKBa)KMHHBIH TPAKTOP 661 1306peTeH 30 1eT HA3a/
MMEHHO JIJIS PEMIEHUSA 33JA4U 110 «3ATATUBAHUIO»
I'HKT Ha 326011 TOPU3OHTAIBHOM CKBAXKUHBI, 4 HA
CETOHAIHUI ICHb HEOOXOAUMOCTB ITposecTu ITT'N
H4 CKBAXKHUHE € cooTHOmeHuem MD/TVD 6onee 2

U JJIMHOM F'OPHU30HTAJIBHOM dyacTu 6osee 1000 M
BCTPEYAETCA BCE Yalle. BO-BTOPHBIX, CITYCK KOJIOHHBI
I'HKT B OOBIBAIOIIYIO CKBAXKUHY IIPOBOLIUPYET
CMEHY PEXKMMA PAGOTHI IIJIACTA, 3a9ACTYIO IIPUBOJUT
K OTCYTCTBHIO CTAOUIBHOI'O IOUTA U HEBBIXO/LY Ha
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Pa0OUYMH PEXUM: 3AITHUCh KAYECTBEHHOTI'O ITPOMUIIA
MPUTOKA B TAKUX YCJIOBUAX HEBO3MOXKHA. B-TpeThUX,
Ipo6IEMA IIOTEPU CBA3U C F€OPUNTIECKHUM IIPUOOPOM
BCJIEICTBUE HAPYIIEHUA FEPMETUYHOCTH KAOEJIbHOIM
TOJIOBKH, 4 TAKKE PUCK TOBPEXKIACHH S CAMOTO TPUH0Pa
B CJIY44€ €r'0 JJIOCTABKU HA THOKUX TPYOaX IO CUX ITOP
HE HanuI penieHus. JJo6aBaeHue JaTINKa HAarPy3KU

B CTPYHY IPUOOPOB JINIIB IO3BOJIUT 3A(PUKCUPOBATD
MOMEHT HpCBbIH_IeHI/IH HOHYCTHMOﬁ HﬂI‘pySKI/I Ha
UHCTPYMEHT B OOBIYHO 3aBJICHHBIE IIPOU3BO/IUTEIEM
7250 KT, HO HE IIPEAOTBPATUTD €T'0. TAKXKe HAPALY C
TEXHOJIOTMYECKHMHU U JIOTUCTUYICCKHMH (paKTOp:lMI/I
HE CTOUT 320bIBATH 00 3KOHOMHYECKOM COCTABJISIONICH
— IIPOMU3BO/ICTBO PA6OT C UCIIOIB30BAHUEM TPAKTOPA
SIBJISIETCs 00J1€€ 3(PPEKTUBHBIM.

JlocTaBka IpruOOPOB HA 3260 — 3TO JIUIIb YACTh
KOMIUIEKCA paboT 1o nposegenuio II'. Ecium nepen
HAMH CTOUT 11€JIb 3aITUCATh IIPO(MUIb IPUEMUCTOCTU B
HATHETATEIBHOM CKBAXKMHE UIN TPOMUIIb IPUTOKA B
(HOHTAHMPYIOIIEH JOOBIBAIOIIEH CKBAXKUHE, TO 3a/ja49a

! B yrponiaeTcs. Ho B O0IBITNHCTBE
' CJIy4aeB JIIs1 OOECIIEUCHU
TIOJIHOT'O KOMIIJIEKCA TAKKE
| TpebyeTcs MpeoCTaBIeHUE
| YCJIYT IO BBI3OBY U
HOJJIEPKAHUIO CTAOHIIBHOTO
MIPUTOKA CKBAXKUHHOH
MIPOAYKLIUU, U C STOU 3aa4€eH
MBI CIIPABUJIUCH. B HACTOAIIINI
MOMEHT MBI IPEJOCTABIISIEM
34KaA34UKY 2 TEXHOJIOI'UHU
MEXAHU3UPOBAHHOM
JIOOBIYM: TA3IU(T U HACOCHAS
IKCILIyATALM . 3AKAYKA
ra3006pa3HOrO 430T4 YEPE3
IYCKOBBIE MY(DTHI JIJIs1 CHUXKEHUS 3300MHOT'O JJABJICHUS
MIPUMEHNUMA HA OOJIBITUHCTBE CKBAXKUH, 3TO CBOETO
POZia YHUBEPCAIBHBIN CIIOCOO. B TO 2K€ BpeMS CaMblIid
3aTPATHBIN U JIOTUCTUYECKU CJIOKHBIN: B OIIEPALIUIO
BOBJIEYEHO HECKOJIBKO €IMHULL TEXHUKH, BKJTIOYAS
BBICOKOIIPOU3BOAUTENBHBIN HACOCHBIH arperart, 12C,
PpabouyIo U TPAHCIOPTHYIO KPUOTE€HHYIO EMKOCTD JIJIS
JKHJIKOT'O 430T4, C IOMOIIBbIO KOTOPOI OCYIIECTBIISAETCS
MOCTOSHHBIA NTOABO3 MIPOAYKTA OT MECTA 3ATIPABKU
K MECTY IPOBEAEHUSA paboT. KacaTenpHO HACOCHOMU
KCILIyATALMH, B Ha4aJIe aBrycra 2017 roga COBMECTHO
¢ OO0 «HoBoMeT-CepBUC» ObLI TPOU3BEICH
xoMmIuieke I'MC ¢ TpuMEHEHUEM OAMIACHON CUCTEMBI,
060pYIOBAHHON YCTaHOBKOM DIIH 3-ro rabapura.
Pab0ThI 6BLIN BBITIOHEHEBI B TIOJTHOM OO'bEME COITIACHO
I1aHy padoT. CTOUT OTMETHUTD, YTO IPUMEHEHUE
VOLH 1151 BBI30BA U NOJJIEPKAHUS CTAOMIBHOTO
MNPUTOKA, OECCIIOPHO, ABJIAETCS JIYYIIUM U HAUOOoIee
3(PHEKTUBHBIM METOJIOM OCBOCHH I CKBAKHHBI,



OJJHAKO Y HETO UMEETCS PsiJ] OrpaHuvYeHur. Ha
CETO/IHSIIHUMN JICHb BBITIOJIHEHUE PA0OT IIPU PaboTe C
reo(pU3NYECKUM KA6EIEM BO3MOXKHO IPU COOITIONEHNN
CJIEAYIOIMUX TPEOOBAHUIA: INTyOUHA CITYCKA OANITACHOM
cucteMsbl He 6onee 2700 M; MAKCUMAJIbHBIH YTOJI OTXOA
OCH CKBAKUHBI OT BEPTUKAIN B UHTEPBAJIE yCTAHOBKH
He 6o5ee 40 rpaji; ”HTEHCUBHOCTb HA00pA YIIa B
WHTEPBAJIE YCTAHOBKU He 6osiee 15 rpag Ha 10 m.

B 6mkarimeM 6y1yIeM A1 IPOBEACHUS PpaboT IO
BBI30BY IPUTOKA MBI TAKKE IIJIAHUPYEM HUCITBITATh
HOBYIO MOJIEJIb CTPYHHOI'O HACOCA. TAKMM 06pa30M,

MBI IPEJOCTABIAEM 3AKA3YUKY ITIOJTHBIA CIIEKTP YCIIYT
110 npoBeaeHUIO I B rOpM30HTAIbHBIX CKBAKHMHAX,
BKJIIOYAsI HANOO0J1ee 3(PPEKTHUBHBIN CITOCOO BBIZ0BA
IPUTOKA.

Haunbonee nepCneKTUBHBIM HAIIPABJIEHUEM [T
JJIBHEUIIETO MPUMEHEHNA POOOTU3UPOBAHHBIX
TEXHOJOTUH KOMIaHUU Welltec® IBIsIeTCS [TUKJIT
onepanui, PUHAIBHOH EbIO KOTOPBIX SBJISIETCS
yIIpABJICHUE CKBAKMHOM 3aKa3uymnKa. KoMIiekce
MEPOIPUATHUI COCTOUT U3 CAEAYIOUUX BUOB
Pa6OT: MOArOTOBKA CTBOJIA
CKBAXUHBI JJI1 OOECTIEYEH N
JOCTYTIa THCTPYMEHTOB JIO
3206051, IPOBEJICHUE KOMITJICKCA
[II'1 1151 cCOOpA AKTYaIbHBIX
JIAHHBIX I10 pa60TE CKBAKUHBI,
CEJNIEKTHUBHOE YIIPABJICHUE My(PTAMHU
MTIPII 151 BOZOUBOASIIINH JINOO
nosropHomMy I'PI1 — u HanpasjieH
HAa IPOJIEHUE XKU3HU CKBA’KHUHBI
U YBEJTUYEHUE HAKOILJIEHHON
J06b19U. Kk b1 13 NPUBEACHHBIX
BHUJIOB PA6OT BBINIOIHAECTCS HAIIEH KOMITAHUEN IO
OT/ZIEJIBHOCTH, HO JJO CUX ITOP HU PA3y B KOMILJIEKCE.
Taxk, HampuMep, TPUMEHEHHUE CKBA)KMHHOTI'O TPAKTOPA
U IIUTAMOYJIOBUTEIA KOMIIAaHUM Welltec® mo3Bonnino
BOCCTAHOBHUTB IOCTYII K 326010
TOPU3OHTAIBHON CKBAXKUHBI OTHOMY
U3 ONIEPATOPOB, BEAYIIUX JOOBIYY HA
KaCIHHCKOM Hienbde. BMecTe ¢ 3TuM
3aKa34YUK [OJITYYHUJI BO3MOXHOCTD
UCCIIEN0BATh INTYOUHHYIO
OpoOy OTOOPAHHOTIO NIJIAMA,
BBISAICHUTB €TI0 IPOUCXOXK/ICHUE
U CKOPPEKTUPOBATH IPOLIECC
BBO/I4 CKBA’KMHBI B OKCILJIyATAILTHIO.
Dpe3epOBAHUE MIAPOB U CEAET
MydT MI'PIT nog HOMHUHAI 6€3
NOTEPD )KUJIKOCTH B IIACT 32 HECKOJIBKO YaCOB CTAJIO
PYTHHHOMU 3a4a4€H /I HalIer KoMaHabl B KazaxcraHe.
Harre nocaeanee foCTUXeHre — 9 craguii 3a 36 4acos.

Certyac onepaTopel NEPEIIIN K UCIIOIb30BAHUIO
PaCTBOPHUMBIX MIAPOB, 3TO MO3BOIHIIO COKPATUTD [TUKJI
OCBOEHUA CKBAKUH 11ocsie MI'PIIL Ho nno-npexxHemy
€CTb HEOOXOJUMOCTD (PPE3EPOBATH NOCAJOYHBIE
ceIa i IOCTYIIa UHCTPYMEHTOB K 326010, U JIy4IIe
O/ <HOMUHAJI», 6€3 CKOJIOB U MEXAHUYECKHUX
MHOBPEXACHUIN MY(PTHI, KOTOPBIE ITOBBIIMAIOT PUCK
MPUXBATA WM HENTPOXOJA INIPH HOCIEAYIOMUX
BHYTPHUCKBA)KUHHBIX PA60TaX. PMHAIBHBINA HIAT IIOCJIE
nposeseHua KoMmruiekca I'1T'H, korpa y oneparopa yxe

UMeeTCss UHPOPMAIUSI O TOM, KAK PAOOTAET KAXK/IbIH
U3 IIOPTOB, — IPOBEJICHUE MEXAHUYECKUX PAOOT.
[IpuMeHEHNE CKBAKMHHOI'O TPAKTOPA B TAHEME C
TUPABINYECKON mTaHrou Well Stroker®, koTopas
MOJKET PA3BUBATh OCEBOE YCUIHE JJO 50 TOHH B JIIOOOH
TOYKE CKBA>KUHBI, U CKBAXKUHHBIM KJIIOUOM
Well Key® 1711 IpOBENEHU CEIEKTUBHOM
MAaHHUNIYJIAIIUA KOMIIOHEHTAMHY 3aKAHYUBAHUS.
HMIMEHHO 3Ta TEXHOJIOTUSI UCIIOJIb30BAJIACh HA OJTHOM U3
MecTopoxaeHur B HAO 11 mpOBEAEHN CENEKTUBHOMN
CTUMYJIALIMYA U MEXAHUYECKOH BOJIOUBOJIALIHN.

OuepeiHass HOBUHKA OT HAIIEH KOMIIAHWUH JIJIST
IPOU3BO/ICTBA ABAPUNHBIX PAOOT — MEXAHUYCCKUT
Tpybope3. UHCTPYMEHT YCIEMHO 3aPEKOMEHIOBA
€651 TOCTATOYHO JJABHO, 4 PA3pab0TKA MOZIEIU B CAMOM
MaJIOM THTIOpasMepe B 60 MM BeTaCh TIOCJIEHUE 3 TOIA.
Ha cerogHst Mbl UMEEM JJOCTATOYHO IPUMEPOB CO
BCEro MHUPA 00 yCHENTHOM IIPUMEHEHUH IAHHOT'O
UHCTPYMEHTA, PACCMOTPUM HNOCJICAHNUI IPUMED U3
SAHAO. OMH U3 ONEPATOPOB BEJ PA3BEJOUYHOE OypEHUE
Ha 1U1aCT ¢ ABIT/L. [I711 KOHTPOJIA HAJ, CKBAXKUHOM
HUCHOJIb30BAJICA pacTBOp PYO
IUIOTHOCTBIO 2,1 T/CM?, U B PE3YIIBTATE
HAPYIIEHUA TEXHOJIOIMYECKON
onepanyy 6apyuT BbINAJI B OCAJIOK U
noaBecka HKT okazanach NpruXBavcHA.
TTONBITKY TUKBUIUPOBATD IPUXBAT
IIYTEM PE3KU KOJIOHHBI INIA3MEHHBIM
pesaxkom RCT Ha reo(pusnyeckom
Kabese U MEXaHUYECKHUM PE3AKOM Ha
I'HKT Kk ycriexy He IpUBEIH. 3a7ja49a
OCJIOXKHSIIACh HAXOXK/ICHUEM MOJBECKU
HKT nos KOMIIPECCHUEN B HECKOJIBKO
TOHH 1 HEBO3MOKHOCTBIO ITIOJJOPBATH ITOJIBECKY
HETMOCPEICTBEHHO IMOCJIE PE3A B CBA3U C OITACHOCTBIO
BBIOPOCA U IOTYYEHUA OTKPBITOrO (POHTAHA. MBI
O1eCTAIIE CIPABUINCH C TOCTABJICHHON 32/1a4€l,
crenka HKT 7,34 mm 6bL1a pOpe3aHa
332 7 MUHYT, YTO OATBEPANUIOCH
10 TOKOBBIM IUATPAMMaM PabOThI
pU60pa, a TAKXKE IIPHU OCMOTPE
UHCTPYMEHTA HA IIOBEPXHOCTH.
DTO NO3BONMMIIO 6PUTAJIE OCBOCHUSA
BOCCTAHOBUTbD LIUPKYJISLIUIO,
3AVTYIINTD CKBAXKUHY CBEKUM
PaCTBOPOM U 6€30MACHO U3BJICYb
. TIPUXBAYCHHYIO KOJIOHHY HKT.

i CHEKTP OKA3bIBAEMBIX
kommanuent Welltec® yciryr

HEMPEPBIBHO COBEPIIEHCTBYETCS U PACHIUPAETCS.
PO6G0OTH3UPOBAHHBIC TEXHOJIOTUH JIJIs1 HPOBEICHUS
BHYTPUCKBAKUHHBIX PA06OT IPUOOPETAIOT BCE OOIBIIIEE
PACOPOCTPAHEHHUE B HAIIICH CTPAHE U COCTABIISIOT
310poByIo KOHKypeHuuio THKT. ©

Teix. +7 495 232-00-61
vbugrov@welltec.com

www.welltec.com
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MATEPUAJIDI

Jsomouua nponaHta BORPROP

A.B. MOJKJKEPHH, K. T. H., AO <BOpPOBHYCKHI KOMOHHAT OIrHEYIIOPOB»; A.JO. KOPKABHUH, OO0 <Toprossrii Jom BKO»

3a 06a oecamia.iem 00 NosA6AeHUS mepmuna umnopmosameueriue, ¢ 1994 no 1998 200,
AO «BOpOBUMCKULL KOMOUHAN 02HEYNOPOB» Peai306a.JlL CB0LL COOCIMBEHHBILL TPOKIN 10 OCBOEHUIO
NPOMBLUUNCHHO20 NPOU3B00CBA NPONarmMOoe 015 I'PII ¢ 4envio 3ameuierius AmePuUKarHcKux
nPONAMHMOS, UCNOIB3)YeMbLX OMeUeCNBEeHHbIMU HePMAHBIMU KOMNAHUAMU, YeM 8HEC CE0LL
BK1G0 8 pa3eumiue u CmaHoeaeHue omewecmeerHot mexxonozuu I'PI1 B cmamse noopooro
paccmompera 3800UUA CBOLCME OOPOBUUCKO20 ASIIOMOCUSUKANHO20 nponanma BORPROP
(HACLINHAA NJI0MHOCHIb, CONPOMUBICHUE PA30ABIUBAHUIO (POUHOCHTY), 00/1208PDEMEHHA
nPOBOOUMOCINY), OHbBL OUCHKU USMEHEHULL, NPUBCOCHO CPABHEHUE CO CBOUCINBAMU
MAHE3UANILHO-KEaPUesblx nponanimos. I Ioka3ano, umo npu CpasHuUMbLX NOKA3AIMenax
NPOUHOCIU NPONAHINOE OOOUX MUNOE JL)YHUULLLE NOKA3AMEU 00.1208PDEMEHHOL NPOHUUACMOCITU
MAZHE3UANIBHO-KBAPUEBbLX TPONAMHINOS Ha mpenis (345%) Huxce, wem y airoMOCUMUKANTHBLX
nponarmos, u, Hecmomps Ha 6071ee HU3KYI0 HACLIITHYI0 NAOMHOCHIb, 3PPPEeKnt 0N CHUNCEHUS
MACCHL NPONAHMA, UCNONb3Yemoz20 014 I PI1, ne nepexpuoLéaem )OobimKkos Om CHUNCCHUS
NPOOYKMUBHOCINU CKBAICUNBL U3-30 CHUICCHUS TPOBOOUMOCHIU. FICNONb306GHUE MALHE3UAIHO-
Keapueswix nponarmos npu I’ PI1 yovimouHo 08 HemaAanbLX KOMNAHUI. B MeHAouuxcs
porrounvx yeaosuax AO «<bKO» cnocoOro 8bi1nyckams nponarmat, YOOBaemeopaIouue
Mmenarouuecs 3anpocot nompeoumeneil. [pu smom nponarmo. BORPROP 6 11060m cryuae
OCMAIOMCA JIY YULUMU 1O KIIHOUEBbIM NOKASAIMENAM — 00.1208DeMEHHOL NPOBOOUMOCHIL U

NPOHULACMOCNIU.

B urone 2017 roga AO «BOPOBUYCKUY KOMOUHAT
OrHEYNOPOB» OTMeYaeT 160-JIe THHU IOGUIICH.
B 1993 roay, OCyEeCTBIASA COOCTBEHHYIO IIPOTPAMMY
JUBEPCU(DUKALINY, KOMOUHAT IPUCTYIIIII K
peann3an iy NPOEKTA N0 Pa3padoTKE U OCBOECHUIO
BBIITYCKA KEPAMHWYECKUX AJIIOMOCUIUKATHBIX
MOPOMAHTOB HA OCHOBE OTEUYECTBEHHBIX OOKCUTOB.
IlepBas ouepensb IPOU3BOACTBA IIPOIIAHTOB
MONTHOCTBIO 15 000 TOHH IIPOITAHTOB B I'OJ1 ObLIA
MYIIEHA B 3KCIUTYATAIHIO B ceHTsI6pe 1998 roga. Y xots
IIPOU3BOACTBO NPOIAHTOB AO «BKO» B HacTos1IEe
BpEM HE ABJIAETCA €IUHCTBEHHBIM, OHO HABCETAA
OCTAHETCA IEPBOU YIAYHOI ITONBITKONM OPraHU30BATh
B Poccun cepriiHbIN ITPOMBIIIEHHBINA BBIITYCK
MPONAHTOB (1, 2]. B ciepyromeM rogy nepsomy B Poccuu
IIPOM3BOACTBY IIPOIIAHTOB UCIIONHAETCA 20 J1eT, a
CaMOMY IIPOEKTY — 25 JIET. B TEKyIIIEM IOty TOIOBOM
BBIITYCK IPOIAHTOB BIIEPBLIC [IPEBLICUT

300 000 TOHH, a B caegytomem focTurset 400 000 TOHH.

OcCBO€EHHE NPOUBBOJICTBA IIPOITAHTOB, PACIINPUB
CHIEKTP BBITYCKAEMOI MPOAYKIINH, ITO3BOIHJIO
KOMOHHATY YHUTH OT TPAJUILIMOHHBIX PBIHKOB
COBITA IPOAYKIIUU K 60JIEE TEPCIIEKTUBHBIM
U IUIATEKECTIOCOOHBIM HEPTEJOOBIBAIOIINM
OPEANPUATAAM, OOECTIEYHUB (DUHAHCOBO-
3KOHOMMYECKYIO YCTOUYUBOCTD. I10 CBOEH CyTHU — 3TO
OJJVH U3 MEPBBIX ITPOEKTOB ITO UMIIOPTO3AMEIIEHHUIO,
BBITIOJIHEHHE KOTOPOT'O IMTO3BOINJIO YCKOPEHHBIMHA
TEMIIAMU OCBOUTD U PA3BUTH OTEYECTBEHHYIO
TexHomoruio I'PIT.

Pa3paboTka IponaHTa U TEXHOJIOIUH ETO
MPOU3BOJCTBA C CAMOTI'O Ha4aJId BEJIACh C ODUEHTUPOM
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Ha JIYYIINE 32PYOEKHBIE AHAJIOTU. [Ipn peannsanumn
TEXHOJIOT'MYECKOTO ITPOLIECCA UCIIOIb30BAHBI
HOBENIIINE JOCTUKEHHUA B OOJIACTU TEXHOJIOT MU
MPOU3BOJCTBA KEPAMUYECKUX MATEPUAJIOB U
3KCKJIIO3UBHOE UMITOPTHOE O60PYAOBAHUE —
cmecurenu-rpanynasTopsl Eirich (puc. 1),
NPUMEHAEMBIE BEYIIIMMHU B TO BPEMA 3aPyOE€KHBIMU
IIPOU3BOJUTEISIMU IIPOITAHTOB, TAKUMHU Kak Carbo
Ceramics u Norton-Alcoa. TeXHUYECKHE pELICHMS,
Pa3paboTaHHBIE TEXHOJIOI'AMH KOMOWHATA, ObLIN
3amareHToBanHl [3, 4]. C 1997 roga no Hacrosee
BpeMs B Konrike AO «BKO» ysxe 12 maTeHTOB 10
IIPOM3BOJCTBY IPONAaHTOB. B 2001 roay 6p11a
3aPETUCTPUPOBAHA TOPIroBasA MAPKd 6OPOBUYCKHX
nponanTos — BORPROP (cBuperenscTBO PocrarenTa
Ne 200569).

JJ1 IPOEKTUPOBAHMA U IIOCTAHOBKU Ha
IIPOM3BO/ICTBO HOBBIX BHU/IOB IIPOIAHTOB PAOOTAECT
HAY4YHO-HUCCJIEIOBATENLCKOE NOAPA3/IEIEHHE —
LlenTp COBEPIIEHCTBOBAHUA TEXHOJIOIUU U
IIPOM3BOACTBA. LIECHTP OCHAIIEH HEOOXOANMBIM
HUCIBITATEIbHBIM M UCCJIEOBATEIBCKUM
060PYIOBAHHEM, YKOMILIEKTOBAH JIyYIIUMU
WHKEHEPHBIMH Ka/IpaMU. B pacniopsiKeHUn
HCCIIEOBATENEH — Ty4IIHe OOPa31IbI
TEXHOJIOI'MYECKOIO OOOPYAOBAHUA (METLHHULILI
TOHKOI'O U3MEJIBYEHU S, IPOTUBOTOYHBIE CMECHUTEIN
Eirich, cuta Ro-Tap, o6:xurossle neuu Nabertherm),
YCTaHOBKA IO ONPEAEJIEHUIO IPOBOJAUMOCTH U
NPOHHUIAEMOCTU TPONAaHTOB (CIITA), KOMIUIEKC
0B6OPYAOBAHUS /1JIsI BBITOTHEHUS OIIEPATUBHOI'O
TEXHOJIOTHYECKOI'O KOHTPOJIA U ITTyOOKOTI'O



Pucynox 1 - Cmecumenu-zpanyramopuot Eirich

UCCJIEAOBAHUA MATEPHUAJIOB, BKJIIOYAIOM U
peHTreHoBcKui qudpaxromerp JPOH-6 st
onpejeneHus (pazsoBOro COCTABA BEIIECTBA, JIA3EPHBIN
AHAIU3ATOP pa3Mepa 9acTull Micrisizer A1 KOHTPOIA
CTEIIEHN U3MEJIBYCHU S, OIITUYECKUE U 3JIEKTPOHHBIN
(Jeol, AAnoHMsT) MUKPOCKOIBI JIS1 U3YYEHUS COCTABA U
MUKPOCTPYKTYPbIL MATEPHUAJIOB U T.IL

Cucrema MEHEIPKMEHTA KAYECTBA IIPOEKTUPOBAHU L
U IIPOU3BOACTBA IPponaHTos ¢ 2003 roga
CepTU(PHUITUPOBAHA HA COOTBETCTBUE TPEOOBAHUAM
cnenudukannu API Spec Q1, Ha cerogH: yxe B 9-i1
BepCUU. PecepTU(HHUKAITMOHHBIE Ay TUTHI IPOBOAATCS
aypuropaMu APl Ka>KIbIH T'OZ.

151 IpOBEPKH COOCTBEHHOM NCIBITATEIBHOM
J1260PATOPUHN U HE3ABUCUMOI OIICHKU CBOMCTB
TPETHEN CTOPOHOM 0OPa31bl ITPorIaHTOB BORPROP
€KETOJHO TECTUPYIOTCA B ABTOPUTETHBIX
HE3aBUCHUMBIX JIabopaTopuax Stim-Lab (CILA) mnin
FracTech (BenmukoOpUTaHUA).

B nHacrosiern crarbe NpearnpuHATa HOIIbITKA
PETPOCIEKTUBHOTO 0630pa IBOIIOIUH OCHOBHBIX
cBOUCTB I1poranTos BORPROP ¢ camoro Hagana
UX BBIITYCKA HA OCHOBE JAHHbIX UCIILITAHUN B
HE34BUCHMBIX JIabopaTopuax Stim-Lab mnnm FracTech.

B cuity pasimnyHbIX DPUYKNH, CPESU KOTOPBIX

OCHOBHOI ABJISIETCS HAJTMYHE B HOMEHKJIATYPE
BBIITYCKAEMOU IIPOAYKLIUH, OIIPEAEC/IAEMOM
PBIHOYHBIM CITIPOCOM, HA TECTUPOBAHHE
OTIIPABJIAIOTCA OOPA3LIBI IPOIAHTOB TEX (PPAKITNM,
BBIITYCK KOTOPBIX INIAHUPYETCS HA TEKYIIIUI TOJI.
ITo3TOMY MAKCUMAJIBHOE KOJTMYECTBO UCITBITAHUIA
BBIITAJI0 HA /iBe ppakium: 20/40 1 16/20. [IpomasTe
20/40 muUpOKO MPUMEHSJIMCH B KOHIIE 90-X — Ha4a1e
2000-x rof0B, (ppakiiust 16/20 cTama MPUMEHATHCS C
Havyaia 2000-X ¥ B HACTOSIIIEE BPEMS — 9TO HauboJiee
NpOAABAEMAs U BOCTPEOOBaHHAA (ppaKya B Poccun.
7151 0630pa 6pIN BBIOPAHBI OCHOBHBIEC CBOMCTBA
MPOITAHTOB, KOTOPBIE IPEJOIPEAEIIAIOT YCIIEMHOCTD
WX 9KCILTyaTAITUN: HACBIITHAS IVIOTHOCTD
(HACBIITHOM BEC), IPOYHOCTD, OIIPEAEIsIeMast
COIPOTHUBJICHUEM PA3/IaBINBAHHUIO, 4 TAKKE
JIOJITOBPEMEHHASI [IPOBOIMMOCTD ITAYKH IIPOIIAHTOB
IIPH PA3INYHBIX JaBJICHUIX. HaCBINTHYIO IJIOTHOCTD
U COIPOTUBIICHUE PA3/IABIINBAHUIO IIPOITAHTOB
onpeaessuiu o metoguke APIRP 60 wtu ISO 13503-2,
JIOJITOBPEMEHHYIO IIPOBOJUMOCTD — 110 ISO 13503-5.
Pe3ys1bTaThl TECTUPOBAHUS U IBOJIIOIIUSI OCHOBHBIX
CBOYCTB ITportaHToB BORPROP nipencTaBieHbl HA
rpagpukax — puc. 2 (g ppakuuu 20/40) u puc. 3
(mist ppakiuu 16/20).
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H3MeHeHue CBOUCTB TponanToB BORPROP o6enx
(PpaKLU OTPAXKAET ITAIBI CTAHOBJIEHUS U PA3BUTUSA
UX IPOM3BOJICTBA HA BOPOBMUYCKOM KOMOHUHATE
OTHEYIIOPOB.

1-31 3Tamn: ¢ 1998 o 2000 rox — OTIaAKA
TEXHOJIOTUH. XaPAKTEPUIYETCH YIYIIIEHUEM BCEX
OCHOBHBIX XdPaKTEPUCTHUK IIPONAHTOB. B TO Bpems
BOCTPEOOBAHBI OBIM IPOMAHTHI TOJBKO JBYX
dpakmuit: 16/30 1 20/40. [l mpOMaHTOB (PPAKITUN
20/40 B 3TOT 1IEPUOA, XAPAKTEPHO:

* YBEJIMYCHUE HACHIITHOM IJIOTHOCTHU C 1,86

110 2,04 r/cm?;

* YBEJIMUYEHUE IPOYHOCTH C KPATHBIM
COKPAIIEHUEM KOJIUYECTBA PA3PYIIEHHBIX
TPAHYIL:

— npu gasnaenuu 10 000 psi (68,9 MITa) — ¢ 6,79%
o 1,78% (8 3,8 pa3a);

—npu gasiaenuu 15 000 psi (103,2 MIIa) — ¢ 14,42
10 7,28% (B 1,98 pasa);

* YBEJIMYEHHUE JJOJITOBPEMEHHON IPOBOAUMOCTH
IPONAHTHOMN ITAYKH:

— npu gasnernu 6000 psi (41,3 MI1a) — ¢ 1226 1o
2885 munugapcu Ha @yt (B 2,3 pasa);

— nipu gasnaerun 10 000 psi (68,9 MIla) — ¢ 3369 10
4680 Mrtmugapcy Ha QyT (Ha 39%).

2-¥1 3Tam: ¢ 2001 1o 2006 roxg — CTAa6UIN3ALIHA
TEXHOJIOTUYECKOT'O IPOLIECCA C YBETUMUYECHUEM
06'bEMOB IPOU3BOJCTBA ITPOMAHTOB. /I IPOMAHTOB
06enX (PPaKILUI B 3TOT HEPUO, XAPAKTEPHO
MJIABHOE HE3HAYUTEIBHOE U3MEHEHNE OCHOBHBIX
CBOMCTB.

e CHU)KEHHE HACHIITHOW IIJIOTHOCTH C 1,90 10

1,79 r/cm? (Ha 6%) 17151 TPOITAHTOB (DPAKITUH
20/40 u ¢ 1,88 1o 1,81 r/cM? (Ha 4%) pns
POIaHTOB (hpakiuu 16/20.

* CHMIKEHHE HACBIITHOMN INIOTHOCTHU IIPAKTUYECKU
HE CKA434JI0Ch HA U3MEHEHUH IPOYHOCTH
HPOMAHTOB OOCUX (PPAKITUE:

— s ppaknuu 20/40 npu gasaenun 10 000 psi
M3MEHEHUS IPOYHOCTHU HE HAGIIOAAETCA, A IPU
JasyieHnu 15 000 psi KoMM4ecTBO Pa3pyIeHHbIX
TPaHyJI YBEIUYUIOCH Ha 12%;

— st ppakiuu 16/20 kak ripu gasieauu 10 000 psi,
TaK 1 1pu gasiaeHuu 15 000 psi pazmax
KONIEOAHUN MO KOJIMYECTBY PA3PYIIEHHBIX
TPAHYJI BEJHUK U HE OTPAXKAET TPEH/A HA
YXYALIEHHE.

* CTOJIb HE3HAYUTEIbHOE CHUXKEHUE HACBIITHOU
IJIOTHOCTH B LIEJIOM B PACCMATPHUBAEMBII IEPHO],
MPUBEJIO K HEBHAYUTEIBHOMY U3MEHEHHIO
NPOBOAUMOCTU OOEUX (PPAKIINH IPOMAHTOB.

3-11 aTan: ¢ 2007 mo 2015 rom — ONCK
TEXHUYECKUX PEIIEHU /19 CHUKEHHN A HACBIITHOM
MJIOTHOCTH IPONAHTOB B KOHKYPEHTHON OOpPBOE.

C 2007 roga Ha PBIHKE PA3BEPHYJIACh KOHKYPEHTHAA
60pbHa 32 TOTPEOUTEIICH MEXKTY KOMIIAHUSIMU,
TAKKE€ OCBOUBIINMHU TEXHOJIOTHIO TPOU3BOJCTBA
NPOMNAHTOB. TaK KaK TEXHOJIOIUH ObLIIU PA3HBIMU,
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B LIEJIAX AKTUBHOM MAaPKETUHI'OBOU ITIOJTUTUKH
UCIIOJIb30BAJIUCH PA3TIUYHBIE METO/BI YOEKIEHUS B
MPEUMYINECTBAX CBOErO NPOAYKTA. TaK, HampuMmep,
xkomnanusa «POPOC» 3aaBmnIIa, YTO JOCTUTHYTAA
MMM CHMIKEHHAS HACBIIIHAA INIOTHOCTD IPOMAHTOB
MO3BOJIUT OTPEOUTENAM CHU3UTD UX 3ATPATHI

Ha pacxojHble maTepuansl g I'PIT, n um
JENUCTBUTENIBHO YAAIOCh YOEAUTD B 3TOM KPYITHBIE
HePTAHBIE KOMITAHUH, ITIOJIY4YHB HAZJOITO CAMBIE
OopIINE OOBEMBI ITPOJIAK.

PaccMOTpuM pe3ynbTaThl UCIIBITAHUN IIPOIIAHTOB
BORPROP B 3TOT NEPUOLL.

» HachInTHAaA IZIOTHOCTD IIPOITAHTOB CHU3UJIACh

Ha 7%:
— 1 nponaHToB ppaxnuu 20/40 ¢ 1,79 1o
1,68 r/cm?;
— st mpornauToB (hpakiuu 16/20 ¢ 1,81 go
1,68 r/cm3.
* TTokazaTesb CONPOTUBICHUS PA3JaBIUBAHUIO
B 3TOT HEPUOJ, U3MEHSJICS B IIMPOKUX NPEJIEIaX:
— g ppaxumu 20/40 ot 4,5 10 8,9% npu faBIeHUuN
10 000 psi.

— st ppakumu 16/20 ot 9,1 10 16,6% ripu

pasnenuu 10 000 psi.

¢ TIpu BCEX UBMEHEHUSX YIAJIOCh HE JJOITYCTUTD

TAKOT'O K€ PE3KOTI'0 YXYAIIECHUS JJOJITOBPEMEHHOIM
IPOBOAUMOCTHU U CTAOMIU3UPOBATD €TO B
paMKax 3HAYEHUI IPEABIAYILETO IEPHUOA:

— s ppaknuu 20/40 B mpegenax 1500-1800

MUUIHAapcu Ha pyT npu gasaeHuu 10 000 psiu
B ipezenax ot 3400 1o 5000 Muytnaapcu Ha Py T
npu gasiaeaun 6000 psi;

— st ppakumu 16/20 B mpeaenax 2900—-3000

MIUIHAApCcH Ha PyT npu gasaeHuu 10 000 psiu
B Ipegenax or 9000 no 10 000 munnugapcu Ha
dyT npu gasnennu 6000 psi.

OJHAKO CPAaBHEHHUE C JIYUIINMHU PE3YIBTATAMHU 11O
CONIPOTHUBJIEHHUIO PA3AABINBAHUIO U IPOBOAUMOCTH,
nony4deHHbIMU B 2000 rogy, gaeT NpaKTU4eCKu
JBYKPATHOE yXyAIMEHUE IPOBOAUMOCTH 1A
dpakiuu 20/40, a aiist ppaxuuu 16/20 — CHIKEHUE
Ha 43% nipu gasnenun 6000 psi u Ha 20% npu
nasyieHnuu 10 000 psi. Takum 06pa3oM, CTpEMIIEHUE
K CHADKEHUIO HACBIITHON INIOTHOCTH IIPUBEJIO K
CHMKEHUIO OCHOBHOTI'O CBOMCTBA ITPOITAHTOB —
JIOJITOBPEMEHHON MPOBOAUMOCTU.

JeJ10 B TOM, 9TO CBOMCTBA IIPONAHTOB KaK
KEPAMHYECKOT'O MATEPUAIIA BO MHOT'OM 3aBHUCAT
OT €TI0 BEMECTBEHHOT'O ((pa30BOI0) COCTABA.
PaccMOTpUM IMHAMUKY U3MEHEHU (PA30OBOTO
cocrasa nnponaHTos ¢ 2000 no 2015 rog. Cocras
2000 ropa, UMEIOLMI MAKCHUMAJIbHBIC IIPOYHOCTh
U JOITOBPEMEHHYIO IIPOBOJUMOCTD, UMEJI
ONTHUMAJIBHOE COOTHONIEHHE KPUCTAIUTUYECKUX
a3 (40% mynnut, KOpyHJ 20%) 1 aMOP(MHOLH
crexnodassl (40%). YBEINUEHUE COACPKAHUS
MYJLINTA € 40 1O 52% 1 NIOSIBJIEHUE B COCTABE
IIPOYUX KPUCTAJUINYECKUX (Pa3 (OCTATOYHBIN
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Pucynox 2 — 260a104usn OCHOBHBHLX CE0ICME NPONAHINOE
BORPROP gparxuuu 20/40 no zooam esinycka

KBapIl, KPUCTOOATUT, AHOPTUT U T.IL) C
OJJHOBPEMEHHBIM CHIXKEHHUEM KOPYH/IA

€ 20 10 12% u crexsiodassel ¢ 40 10 32%
IIPUBOJUT K CO3JAHUIO HATIPSI>KEHHOU
CTPYKTYPBI C TOHIKEHUEM MTHOBEHHON U
JIOJITOBPEMEHHON IPOYHOCTH IPOIMAHTOB.
KopyH/ YyBETMUUBAET JOITOBPEMEHHYIO
IIPOYHOCTb IIPOMAHTOB, 4 CTEKJIO(Pa3a

— MT'HOBEHHYVIO, IPH 9TOM YBEJIUYEHHUE
JIOJIM KOPYH/1a KaK HAUO0JIEE IJIOTHOTO
MaTEpHaIA B ITOH CUCTEME PEIKO
MOBBIMIAET HACBHIITHYIO INIOTHOCTD.
CTabuaIn3upoOBaB COCTAB IIPOIIAHTOB B
2015 ropy (449 mynnura, 149% KopyHza,

2% NPOYNX KPUCTAIINYIECKUX (pas, 40%
CTEKIO(A3BI), HOTYIHUIN CTAOUTUZALIAIO
IIOKA3aTeJIEN COIIPOTUBIICHUA
Pa3aBIMBAHUIO U JOJITOBPEMEHHON
MIPOBOAMMOCTH, HO HA YPOBHE
CYIECTBEHHO XyameM, 9yeMm B 2000 rony.

B 2017 rony 6pU1H IPOJOJIKEHBI PAOOTHI
10 CHHDKEHHUIO HACBIITHOM IJIOTHOCTH
IIPONAHTOB U ITOJTyYEHBI IIEPBLIE YCIIEITHBIE
pesyabraTsl [Ipn CHUKEHNN HACBIITHOM
IUIOTHOCTH JI0 1,55 1/c™M?, T.€. 1O YPOBHSA
MarHE3HUaJIbHO-KBAPIIEBBIX IPOIAHTOB,
IIOJIYY€HA JOJITOBPEMEHHAS IPOBOIUMOCTD
AIIOMOCUIMKATHBIX IPOMAHTOB IIPU
Jasnenuu 10 000 psi Ha 40% Bolie, yem 'y
MarHE3HUaJIbHO-KBAPIEBBIX TIPOIAHTOB.

HTak, HOroHs 3a HU3KOM HACBIITHOM
IUIOTHOCTBIO AJIIOMOCUIUKATHBIX
IIPONAHTOB, BIOTOHKY 32 MATHE3UAIBHO-
KBAPILIEBBIMHY, IPUBEIA K YXYAIIEHHIO UX
CBOMUCTB. CDAaBHUTEIBHBIE UCTIBITAHUA U
UCCJIEJOBAHUS OOOUX BUJJOB IIPOIIAHTOB
HEOJHOKPATHO NPOBOJUIUCEH B
J1a60PATOPUU UCCIENOBATENIBCKOTO IIEHTPA
AO «BKO», 2 pe3yJIbTaTbl UCCIIEAOBAHUNA
OBUIM OITYOIMKOBAHBI [4—8]. HanmoMHUM nNX
PE3YJIBTATEHL

Marse3nuajabHO-KBAPLEBBIE TPOMAHTHI
FOREPROP, BbIITyCKa€MbIE KOMITAHUEN
«DOPOC», UMEIOT 60JIEE HUBKYIO
HACBIITHYIO IJIOTHOCTB 1,55—1,70 r/cm?
nporus 1,67-1,74 r/cM® y amomMo-
CUJIMKATHBIX IIPOIIaHTOB BORPROP, HO
IIPU 3TOM NOKA34TEINU CONPOTUBICHUS
Pa34aBIHMBAHUIO Y HUX CPABHUMBL DTO
U SIBUJIOCh OCHOBHBIM API'YMEHTOM
MAapKeTOJIOroB KoMnaHuu «dPOPOC»
HACYET H3KOHOMHH HA IPONAHTAX.
JernCTBUTENBHO, HU3KAS1 HACBIITHAS
IUIOTHOCTD MO3BOJISIET 3ANIOJIHUTE OObEM
TPEMUHBI MEHBITUM KOJTMYECTBOM
nponaHToB. Ho a(pdexT oT npuMeHeHNs
IIPONAHTOB HE OTPAHUYUBAETCA NIPSMBIMU

3aTPaTaMH HA UX 32KYIIKY, 3TO JIUIIb YaCTh }
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CTATbU PACXOJOB. JJOXO1 HEPTAHUKHU
MOJIYYAIOT JIMIIb OT YBEJTUYEHU

IIPUTOKA HEPTHU, KOTOPBIA HATIPSAMYIO
CBSI3aH C IOKA34TEJIEM JIOJITOBPEMEHHON
IPOBOAUMOCTH (IPOHUIIAEMOCTH) ITAYKU
IpPOMNaHTOB. [Ipy CPaBHEHUU CBOUCTB
AIIOMOCHJIMKATHBIX M MATHE3UAJIBHO-
KBAPIIEBBIX IPOMAHTOB CJIEJYET OTMETUTD,
4TO MPU CPABHHUMBIX [TOKA34TENAX
IIPOYHOCTHU IIPOITAHTOB OOOUX THUIIOB
JIYUIIIHE MOKA3ATENU JOJTOBPEMEHHON
IIPOHUIIAEMOCTH MATrHE3UATIBHO-
KBAPLEBBIX IIPOIIAHTOB HA TPETD (34%)
HIDKE, YEM Y AJTIOMOCHJIMKATHBIX
HPONAHTOB [7]. [IpUYUHBI 3TOI'O ABJICHUA
YCTAHOBJIEHBI M U3JIOKEHBL B [7, 8]. C
YBETUYEHHEM IABJICHUS 3AKPBITHS
JIOJITOBPEMEHHAS TIPOBOJUMOCTb
MIPOMAHTHOM MTAYKHU YMEHBIIIAETCS, HO IIPH
BCEX YPOBHSX JIABJICHU S, HAYMHAS OT 2 Kpsi
U BBILIE, JOITOBPEMEHHAS IPOBOANMOCTD
AIIOMOCHJIMKATHBIX IIPOIMTAHTOB BBIIIE, YEM
Y MarHe3UaaIbHO-KBAPLEBBIX IPOIIAHTOB,
XOTS UX NPOYHOCTD (CONNPOTHUBIEHUE
Pa3AaBIMBAHUIO NTPU JaBiaeHuH 10 kpsi)
MPAKTUYCCKY OfUHAKOBA. [Ipu gaBieHuu 6
kpsi ipesbiiieHne cocTasisieT 1,56 pasa,
anpu gasiaeHuu 10 kpsi pazauna
yBeJINUMBACTCA 1O 1,8 pasza [8]. CHuxxeHue
IIPOBOAUMOCTHU (IIPOHULIAEMOCTH)
NIPUBOAUT K CHUKEHUIO IIPUTOKA

He(dTH 1 HAKOIIEHHOI JOObIYn. [To
pacueTy [6] SKOHOMUYECKU 3 HEKT

pu ucnoab3oBanuu FOREPROP

B3ameH BORPROP Ha ogHO CKBaKHUHE
IIOJIYYa€TCS OTPULIATEIBHBIM (YIEPO)

¥ COCTABUT 7,8 MJIH PY6., i $260 ThIC.

B I'OJ] 3a CYET HEJONOIYYEHHON HE(PTH.
PacyeT npousBOAMIICA JJ1 YCIIOBHOTO

I'PIT c 0O6’bEMOM 3aKa4YKHU ITPOIIaHTa 50

T (27,5 M*) 1 JONOJTHUTEIBHOM JOOBIYU
Hedru nocue I'PIT B konuuecTse 10 T/
CYTKH, KOTOPBII IPU IPUMEHEHNU
MAarHE3UaJIbHO-KBAPLIEBBIX IIPOMAHTOB
CHUKAJICS IPOMNOPLIMOHAIBHO CHUKEHUIO
UX JOJTOBPEMEHHON MPOBOJUMOCTH.

Ha OCHOBAHUU 3TUX JJAHHBIX CJI€/IaH
BBIBO/JI, YTO JJAHHBIE KPAII-TECTA,
U3HAYAJIBHO Pa3pabOTaAHHOIO JJ1s OLIEHKNU
Ka4eCTBA [IECKOB, HEJJOCTATOYHBI /1151
CPAaBHUTEJIBHON OLIEHKH KEPAMUYECKUX
IIPOMAHTOB PA3JIMYHON MUHEPAJIOTUH:
AIIOMOCHJIMKATHBIX ¥ MATHE3UAJIBHO-
KBapleBbIX. Hanboee MoMHO O Ka4eCTBE
IIPOMAHTOB JAI0T NPEACTABIECHU
TOJIBKO MUCHIBITAHUSA HA JOJTOBPEMEHHYIO
IIPOBOJAUMOCTD U IPOHUILIAEMOCTb.



BbIBO/bI

1. BOPOBUYCKU KOMOHUHAT OIHEYIIOPOB IIEPBLIM
B Poccuu B 1998 rogy OCBOUII IPOMBIIIIIEHHBIA
BBITYCK IPOMNAHTOB — HEOOXOAUMOI'O KOMIIOHEHTA
JULA OCYILECTBJIEHUA U PA3BUTUA TEXHOJIOI U
I'PI1. K HACTOALIEMY BDEMEHU OH HE ABJIACTCS
JINJIEPOM O OO6'BEMAM ITPOU3BOACTBA, HO
COXPAaHAET JIUJIEPCTBO B OOIACTU KAYECTBA.
ITponanTel BORPROP 11pu OTHOCUTEIBHO
HEBBICOKOX HACBIITHOM IIJIOTHOCTH UMEIOT
CYILIECTBEHHO O0JIEE BEICOKUE MTOKA3ATEIH
IIPOBOAMMOCTH U IIPOHULIAEMOCTH B CDABHEHUU
C KOHKYPHPYIOIUMH HAd POCCUUCKOM PbIHKE
npoaykramu. Ipu gasnenuu 6 Kpsi mpeBbIIeHUE
MIPOBOIMMOCTH COCTABISIET 1,56 pasa, a npu
JasneHnu 10 kKpsi pa3HUILLA YBEIUUYUBAETCSA
1o 1,8 pasa.

. OTBEyYas HA CETOHANIIHUE TOTPEOHOCTH
PBIHKA B YHUBEPCAJIbHOM KEPAMUYECKOM
IIPOIIAHTE, IPUT'OJAHOM JJI PA3/IMYHBIX YCIOBUH
aKcIuryarauuu, AO «bBKO» aganTuposano
cBO¥ICTBA NpOonanToB BORPROP 110 HACBIITHOMI
IVIOTHOCTHU, COXPAHMB JIyYIlIHE ITI0KA3aATEIH 110
JOJITOBPEMEHHOU IPOBOAMMOCTH.

. JJaHHbIE 110 HACBIITHOM IVIOTHOCTH U KPAIII-
TECTA HEAOCTATOYHBI [J181 CDABHUTEIbHON
OLIEHKH KEPAMHUYECKUX IPOMAHTOB PA3TUYHOM
MHHEPAJIOTUH: ATIOMOCHUJIMKATHBIX U
MAarHe3UaJIbHO-KBAPIIEBbIX. HanboJee nomHo
O Ka4ECTBE NPOMAHTOB JAIOT IPEACTABICHUA
TOJIBKO UCITBITAHUSA HA IOJITOBPEMEHHYIO
MIPOBOAMMOCTD U IPOHUIIAEMOCTD KaK IIPH
CTATUYECKUX, TAK U IIPU UKIUYECKUX HATPY3KAX.

. IToTpebuTenam NPONaHTOB CIEAYET YYUTHIBATD,
4TO ITOKA3ATENU TECTUPOBAHUA 110 ISO 13502-2
(APIRP 60) nau TOCT P 51761 siBistioTCst
HEOOXOJUMBIMHU, HO HEAOCTATOUYHBIMH JIJIA
060CHOBAHUS IIPU BBIOOPE IMTOCTABIIUKA
pOoNaHTOB. OCHOBOM /151 BBIOOPA JOJIKHBI CTATh
PE3YIBTATHI UCIIBITAHUI HA IOJITOBPEMEHHYIO
IIPOBOAMMOCTD U IPOHUILIAEMOCTD KaK IIPH
CTATUYECKUX, TAK U TIPU UKIUYECKUX HATPY3KAX.

. CnenuanbHO NOATOTABINBAEMbIE
IIPOU3BOJUTEIIAMH IIPOITAHTOB ITPOOLI 1A
€XKEr'OJHOI'O TECTUPOBAHUS B IPU3HAHHBIX
MEXIYHAPOJHBIX UCIIBITATE/IBHBIX LICHTPAX Stim-
Lab u Frac-Tech He 1a10T OO'b€KTHBHOM OIIEHKU
Ka4€eCTBA IIPOU3BOJCTBA IIPOIIAHTOB JAHHOI'O
nnpoussoguTesns. OHU JAI0T TOJIBKO JAHHBIE O
CBOUCTBAX KOHKPETHOM IIPOOEI IIPOIIAHTOB,
HOATOTABINBAEMON 1 pa3 B roa. Tpebyercs
opraHnsaum{ HaJeKHBIX UCIIBITATC/IBHBIX
LEHTPOB IPONAHTOB B Poccuu.

SAK/IIOYEHUE
AQO «BKO» BBIITYCKAET AJIIOMOCUIUKATHBIE

MPOMAHTBI B COOTBCTCTBUU C 3aAIIPOCAMU

CBOHX IIOTPEOUTEEN U 3d BECh IEPUOT]

BBINYCKA C 1998 1014 HAKONMUIIO HAYYHBIE,
MIPOU3BOJICTBEHHBIC U TEXHOJIOTUUECKUE 3HAHUSA
U OIBIT B BBIITYCKE BCEH JTMHEUKU IPONAHTOB
PA3JIMYHBIX KATETOPUH IO HACBIITHON IIJIOTHOCTH,
MIPOYHOCTU U IPOBOJUMOCTHU: OT «JIETKUX> IO
BBICOKOIIPOYHBIX. DT 3HAHUSA U OBIT B COYETAHUN
C pPaCHIMPEHHBIMH IPOU3BOJICTBEHHBIMHU
BO3MOKHOCTSAMU, IIPH HAJIMYHUH 3AIIPOCOB
MOTPEOUTEIIEN TO3BOJIAIOT B IIOOOE BPEMS
BO30OHOBUTB IPOU3BOJCTBO AJTIOMOCUIUKATHOTO
KEPAMHUYECKOT'O BBICOKOIIPOYHOI'O IPOMAHTA
kareropuu HSP 1711 MCIONIb30BaHMA B ITTyOOKUX
CKBAKUHAX C IIJIACTOBBIM /IABJIEHUEM CBBIIIIE

10 000 psi. ITpeparaeMsplil CETOAHSA IPOIAHT

HSP npou3BOJUTCA C TIOMOIIBIO CIIEIIUATIBHBIX
MOKPBITUH, CHIIKAIOMUX PA3PYIIAEMOCTD
MIPOMNAHTA ¥ HE3HAYUTEIBHO YBETUYHUBAIOMUX €TO
IIPOBOANUMOCTE. OTKA3 OT IPUMEHEHU A [IOKPBITUN
MO3BOJIUT NPH CHUXKEHUU CEOECTOUMOCTH
YBEJIMYUTDb IPOBOAUMOCTD Ha 30—-40%. TogHO Takoe
K€ 3a5IBJIEHUE MOKHO CJIEJIATh U B OTHOIIEHUHU
«JIETKUX» IIPOITAHTOB.

B MEHAIONTNUXCS PHIHOYHBIX YCJIOBUAX
AJIIOMOCUIMKATHBIE IPOIMAHTBI CHOCOOHDI
YZAOBJIETBOPATD MEHAIOIIMUECH 3ATIPOCHI
MOTPEOUTEIIEH, OCTABASACH IIPU 3TOM JIYYIIUMU
10 KJIIOYEBBIM ITOKA3ATENAM — JONTOBPEMEHHOM
IIPOBOAUMOCTHU U HPOHUIIAEMOCTH.
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I'mapasnmyeckuii paspeis miacta (I'PIT)
SIBJIIETCS OJHOM U3 Haubosee 3(PpHEKTUBHBIX
TEXHOJIOTUHI MHTEHCU(PUKAITUN PAOOTHI KK
JIOOBIBAIOIINX, TAK U HATHETATEIBHBIX CKBAXKIH.
I'PI1 TO3BOJIAET HE TOIBKO YBEJIUYUTD BEIPAOOTKY
3aI1ACOB, HAXOJAIINXCA B 30HE APEHUPOBAHUSA
CKBAXUHBI, HO ¥ MPHOOIIUTD K BEIPAOOTKE
CJ1260 JPEHUPYEMBIE 30HBI U ITPOILIACTKHA
U, CJIEAOBATENIBHO, JOCTHUYb 60JIEE BBICOKOM
KOHEYHO! HE(PTEOTHAAYH.

Poccutickue He(pTErazofo6bIBAIONIE
KOMITAHUH ABJIAIOTCS OIHUMU U3 KPYITHEUIITNX
B MHpe nnotpeo6uTenest yeayr I'PIT Kkak ais
UHTEHCU(PUKALINU JOOBIYH HEPTH, TAK U
JUIs yBEJIMYEHN A HE(PTEOTJAYN ITACTOB, C
MNPUBJICYEHUEM CEPBUCHBIX KOMIIAHUH — KAK
33apYOEKHBIX, TAK U OTEYECTBCHHBIX.

B HacTOSIIIIME MOMEHT B CBSI3H CO CHUIKEHHEM
CTOMMOCTH HE(PTHU HA MUPOBBIX IIJIOMAJKAX HEMPTAHBIE
KOMITAHUH U3BICKUBAIOT CIIOCOOBI CHUXKEHUA 3aTPAT
HAa JOOBIBAEMYIO TOHHY HE(DTHU. B TOM umcCIie 32 cueT
HOBBIX TEXHOJIOTHUI U OOOPYAOBAHH S, KAYECTBA CEPBUCA,
NPUHIIANTHAAIBHO HOBBIX MATEPHUAJIOB, 4 TAKXKE 34 CUET
MMIIOPTA 3aMEIIECHUS.

CyTb TexHonoruu I'PIT 3aKJII09a€TCS B TOM, 4TO B
KOJUIEKTOP BBOAWTCS BA3KAA )KUJIKOCTD, HA3bIBAEMAS
JKMJIKOCTBIO JIJIS TH/IPABIMYECKOT'O Pa3PbIBA, MO/,
JasneHrem 10 1000 6ap nipu pacxope 10 10 M3/MuH.
ITpu TakuX JaBJIECHUAX U PACXOAAX IIpejeiaa
MPOYHOCTU NTOPO/BL HA PA3PBIB U 00PA3YyETCs
TpemuHa. JKUAKOCTD 1 TUPABIUYECKOIO PA3PhIBA
NOCTYHAET B TPEUUHBI TOPHON MOPOABL, YBETUYHUBAL
€€ NIUPUHY, BBICOTY U JUIMHY IIPU PACYETHON CKOPOCTH
3aKA4KU Ha IPOTKEHUU Beer onepauuu I'PIT. Bo
BpEMS O6PA0OTKH B OOPA30BABIIYIOCS TPEITUHY
BMECTE C JKUJKOCTBIO JJI1 TUIPOPA3PhIBA TOJAETCS
KEPAMUYECKUI BBICOKOIIPOYHBIN M1 KUCIOTOCTOUKUMA
AJIOMOCHJIMKATHBIA IPONAHT. DTO JENAETCA 1715 TOT'O,
4TOOBI TPEIIUHA OCTABAIACH
OTKPBITO! BO BPEMS 3dKAYKHU
B CKBA’)KHHY PACUYETHBIX
MAaTEPHUAJIOB, A ITOCJIE OCTAHOBKU
3a4KAYKH XKUJKOCTU CMBIKAJIAChH
B pac4yeTHOE BpeMA. [TpaBuIbHO
NOJOOPAHHBIE TAPAMETPBI U
penenrypaxugkoctu I'PIT ¢
Y4YETOM I'€OJIOTUYECKUX CBOVICTB
O HE(PTETA30BOJOHACHIIIIECHHOMY
KOJUJIEKTOPY, C Y4ETOM JIAHHBIX
O UCCIENOBAHUIO KEPHA,
PEOIOrNYECKNUX AAHHBIX JKUJIKOCTHU
Pa3pbIBa U JJAHHBIX ITO OCTATOYHOM
MPOBOAUMOCTH — 34JIOT YCIIEXA
ONEPALINHU ITO TUPABINYECKOMY
pa3pbIBY IIACTA.

Llenm npuMeneHnA XKUJKOCTEN
pa3pbIBa B OCHOBHOM JIBE:
TUAPABIAYECKUA PACKPBITH
U PACHIMPHUTD TPEIUHY,
TPAHCIOPTUPOBATD U PACIIPEAETATD
PACKJIMHUBAIOLIMHA MAaTEPUAJL B
TPEIIHHE.

i
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Pucynox 1 - IIpouecc zudpopaspuiéa
Figure 1 — Hydraulic fracturing process

Pa3paborka - BHepeHue -

HOBDbIX MHKaNCYynNnMpoBaHHbIX

AECTPYKTOPOB ANl XKMAKOCTEN

rMApopaspbiBa Nnacra

Development - Implementation -
Application of Totally New
Encapsulated Breakers for
Hydraulic Fracturing Fluids

HHKeHepHaA rpynna komnanuu 000 I «9KOHO-TEX»
Engineering department at <I'D ECONO-TECH>» LLC

Hydraulic fracturing (HF) is one of the most effective
technologies for enhancing productivity of both
production and injection wells. HF increases oil reserves
recovery in well drainage area and puts poorly drained
zones and layers into production thus increasing oil
recovery factor.

Russian oil and gas production companies are the world’s
largest clients for HF service for increasing production and
oil recovery with the involvement of service companies —
both Russian and foreign.

At present time, due to a drop in oil prices worldwide,
oil companies search for ways to reduce costs for one
ton of produced oil by means of new technologies and
equipment, service quality, totally new materials and
import substitution.

The main point of HF technology is described below:
viscous fluid, also called fracturing fluid, is pumped into the
reservoir at pressure up to 1000 bars and flow rate up to
10 m?/min. Under such pressure and flow rate, rock
breaking stress is exceeded, that leads to development of
the fracture. Fracturing fluid is pumped into the fractures



CyIIECTBYET DS/ KEJIATENBHBIX XAPAKTEPUCTHK JJI
OOJBIINHCTBA *KUAKOCTEN PA3PhIBA:
¢ Huskue norepu (YTEYKH) JKUJKOCTH, YTOOBI
YCTAHOBUTD JKEIAEMOE IPOCTUPAHUE
(PacIpOCTPAHEHME) TPEMUHBI C TOMOIIBIO
MHUHHUMAJIBHBIX OOBEMOB KHUIKOCTH.

¢ JTocTato4yHO 3(PHEKTUBHAS BI3KOCTD JJI51 CO3/IAHUS
HEOOXOAMMOI MHUPUHBI U BBICOTHI TPEMUHBI
JUIS TPDAHCIIOPTUPOBKHU U PACNIPENETICHUS
PACKIMHHUBAIOIIETO MATEPHUAJIA IO TPEIIHHE.

e CHMXEHHE TPEeHUs (TUAponoTeps) BTpemune, HKT
U nieppopauun.

e Xopomas TEMIEPATYPHAS CTAOMIbHOCTD B ILIACTE,
THOABEPraroIEMCcs OOpabOTKE.

* Xopomas CTAGHUJIbHOCTD IO CABUTY (CTATUYECKOE U
JUHAMHYECKOE HANIPSIKEHUE CJIBUTA).

*  MuHMMAaJbHBI 3Q@EKT 3arPA3ZHEHN A
OPOHUIIAEMOCTH IIJIACTA.

*  MUHUMAaJIBHBIN 3AKyTTOPUBAIOINNA 3(PQEKT 11
NPOBOJAUMOCTH TPEINHBL

» Xopomue XapaKTEPUCTHUKH 10 PA3PYIIEHHIO
SKUJIKOCTH ITOCTIE OOPAB6OTKHU (OCTOOPA6OTOYHBIE
XAPAKTEPUCTUKN).

* Xopolllie JAHHBIE IO OYUCTKE (VAAIEHHUIO)
U O6PATHOMY OTTOKY M3 IJIACTA.

e Hwuskasg CTOUMOCTbD.

B nHacrosmee Bpems 6omee 90% onepanuii I'PTT
B Poccuu siemaetcs Ha BOHOM OCHOBE, ITTABHBIM
MPEUMYIIECTBOM KOTOPOI ABJIAETCSA 6€30ITACHOCTD
U IIPOCTOTA IIPUT'OTOBJIEHHUSA, B OTIINYHE OT CUCTEM
Ha HEPTAHOU OCHOBE. HO IV1aBHBIM €€ HEJJOCTATKOM
ABJIAETCS €€ HETATUBHOE BJIMSAHUE HA KOJUIEKTOPCKUE
CBOICTBA IIJIACTA U TEM CAMBIM CHUKEHHE
3P PEKTUBHOCTU OOPAOOTKH CKBAXKUHBL [TIoaTOMY
OJJHOI M3 BA)KHBIX XaPAKTEPUCTHUK KUJKOCTU PA3PBIBA
ABJIAETCS CIIOCOOHOCTD IEPEBOAA C BBICOKOM BA3KOCTH
HAa HU3KYIO IIPU HAXOXJEHUH €€ B Iu1acTe. CHUKEHHE
BSI3KOCTHU HEOOXOIUMO JIJIs1 TOT'O, YTOOBI OTPAOOTAHHAS
JKMJIKOCTB JIETKO YAAJIAIACh U3 T1acTa. Hamnune
BBICOKOBA3KUX XKUAKOCTEN B TPEIIMHE WU B IIACTE
BOJIN3U TPEIINHBI MOXXET 3HAYUTEIBbHO CHU3UTD
3P PEKTUBHOCTb OOPAOOTKU. BA3KOCTD X KUJKOCTHU
I'A/IPOPA3PHIBA OOBIKHOBEHHO CHUXKAETCA IIPH TETIJIOBOM
Pa3I0’KEHUN B BLICOKOTEMITEPATYPHBIX CKBAXKUHAX UJIH
IIPH YIIPABJIAEMOM PA3JIOKEHUH ITyTEM UCTIOTIB30BAHUA
TAKUX PA3/IATAIONINX AT€HTOB, KAK PA3JIMYHbBIC THUIIBI
(pEPMEHTOB, OKUCINUTEIICH UIIN C1A0bIE KUCIOTHL
Yapasaaemoe paspyuieHue xuaxkoctu I'PIT apisgercs
CYIIECTBEHHOM XaPAKTEPUCTUKOM /I TOACPKAHUSA
BA3KOCTH BO BPEMS 3aKAYKM U PACIIA/IA TEJI IIOCTIE
O6pabOTKHU.

Bpenkep (4eCTpyKTOP) ABAAETCA JOOABKOM, KOTOPA
JIa€T BO3MOKHOCTD BSI3KOH JKUJIKOCTH I'U/IPOPa3PhIBA
pasnaraTbCs KOHTPOIHUPYEMO B MAJIOBS3KYIO KUIKOCTD,
KOTOPAsI MOKET ObITh OOPATHO U3BJICUCHA U3 IVIACTA.

Hcrionb3yeMble B HACTOAIIEE BpEMs OpEUKEPHBIE
CHUCTEMBI BKJIIOYAIOT S3H3UMBI U KATAJIUTUYECKHU
OKHCJIEHHBIE CUCTEMBI JIJIs1 HU3KOTEMIIEPATyPHOI'O
NpUMEHEHUS OT 5 110 60 °C. OGBIUHBIE OKUCICHHBIC
OPEHUKEPHBIE CUCTEMBI UCIIOIb3YIOTCS IPU
TEMIIEPATYPaX B IIpejenax ot 50 1o 93 °C, u
3aMEJIEHHbIE AKTUBUPOBAHHbBIE OKHUCJIEHHBIE CUCTEMBI

in the rock expanding its width, height and length

at pre-calculated injection rate during the whole HF

process. During HF, ceramic high-tensile or acid-resistant

aluminosilicate proppant is pumped into the developed
fracture along with fracturing fluid. This is designed for
keeping the fracture open during injection of all required
materials into the well and closing the fracture at pre-
calculated time after injection stop. Correctly determined
parameters and composition of fracturing fluid, taking into
account geology of oil, water and gas saturated reservoir,
core analysis data, fracturing fluid rheology data and
retained conductivity data — that is the key to success in
hydraulic fracturing.

Basically there are two main purposes of application of
fracturing fluids: open up and expand the fracture, deliver
and distribute propping agent in the fracture.

There are some desirable characteristics for majority of
fracturing fluids:

* Low fluidloss - in order to properly expand fracture
with minimum fluid volume.

» Sufficient effective viscosity — for creation of required
fraction width and height for delivering and distributing
propping agent in the fracture.

» Friction reduction in the fracture, tubing and
perforation holes.

* Good temperature stability in the reservoir.

* Good shear stability (static and dynamic shear stress).

* Minimum effect of reservoir contamination.

*  Minimum clogging effect for fracture conductivity.

* Good characteristics for fluid breaking after treatment
(post-treatment characteristics).

* Representative data for cleanout and reverse flow from
the formation.

* Low cost.

At present time, more than 90% of HF operations are
performed using water-based fluids. The main advantage
of these fluids is the safety and simplicity of preparation
as compared to oil-based fluids. Still, main disadvantage is
the negative effect on reservoir porosity and permeability
that can reduce the effectiveness of well treatment. That
is why one of the most important characteristics of
fracturing fluid is the ability to shift from high viscosity to
low viscosity while the fluid is in the reservoir. Lowering
viscosity is required in order to easily remove used fluid
from the reservoir. The presence of high-viscosity fluids
in the fracture or in the reservoir area around the fracture
can reduce the effectiveness of well treatment. Usually,
fracturing fluid viscosity decreases during thermal
breakdown in high-temperature wells or during controlled
decomposition using such decomposition agents as
different types of ferments, oxidants and soft acids.
Controlled decomposition is an important characteristic
for maintaining viscosity during processes of treatment and
viscosity breakdown.

Breaker is the additive that makes fracturing fluid break
under control into low-viscosity fluid that can be returned
from the reservoir.

Breaker systems that are applied nowadays include
enzymes and catalytically oxidated systems for low-
temperature application from 5°C to 60°C. Conventional
oxidated breaker systems are used at temperatures within
the range from 50°C to 93°C, delayed oxidated breaker
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MATEPUAJIDI

IPUMEHUMBI IIPU TeMIiepaTypax ot 80 1o 120 °C. Cnabeie
OPraHUYE€CKUE KUCJIOTBI MHOIZA IIPUMEHAIOTCS B
Ka4eCTBE OPEUKEPOB IIPH TEMIIEPATYPAX CBHIIIIE 93 °C.
Bce 3Tu OpENKEPHBIE CUCTEMBI UCIIOIb3YIOTCA IS
PA3JIOKEHUS ITIOJIMMEPOB B I'€JISAX I'MAPOPA3PhIBA HA
BOJHOM OCHOBE.

OIHAKO CieAyeT IPUHUMATb BO BHUMAHUE, YTO
JU3ANHBI TMPOPA3PbIBA IJIACTA HE TOJIBKO HA PA3HBIX
MECTOPOXKACHUAX, HO JAKE HA COCEAHUX CKBAKHMHAX
MOI'yT CUJIbHO OTJIMYATbCA B 3aBUCUMOCTH OT ILJIACTOBOU
TEMIIEPATYPHI, JABJICHUS, OObEMA 3aKAYKH, TPEOYEMOIT
BAIBKOCTU U T.J1. I103TOMY B 3aBUCUMOCTH OT 3THUX
apaMeTPOB NOAOUPAETCA ONTUMAJIBHAS PELENTYPA
KUAKOCTHU 'PIT, B KOTOPOM KOHEYHBIM IAPAMETPOM
SIBJISIETCA IIOJIHOE €€ PA3JIOJKEHHE 10 BOAbL. B ogHOM
CJIy4a€ IIOJIHOT'O PA3JIOKEHHNA JOCTATOYHO 34
10—-15 MUHYT, a B IPYI'OM — HECKOJIBKUX Y4COB.

CienyeT yduThIBATD €LIE U TEMIIEPATYPY HA CKOPOCTD
pasnoxenusa. OJHUM U3 NPOCTEUINX METOJOB
KOHTPOJIA PA3TOXKEHUA BA3ZKOM KUIAKOCTU ['PIT

SABJISIETCA BAPbMPOBAHUE KOHLIEHTPALIMH JECTPYKTOPOB,
U3MeEHeHNE pH, NCIIONIb30BAHUE CTAOUIN3ATOPOB,

4 TAK)KE MHOI'A M YBEJIMYECHUE 3aT'DY3KH IIOJIUMEPA

U, COOTBETCTBEHHO, HU3KA1 SKOHOMUYECKA
adPexTuBHOCTb. HO OCHOBHA NpOOIE€Ma, BOZHUKAIONAS
IPU UCTIOIb30BAHNH AKTUBHBIX JJECTPYKTOPOB, COCTOUT
B TOM, YTOOBI BBECTH €T'0 JOCTATOYHOE KOJIMYECTBO JIJIS
OYMCTKH IPOMAHTHOU ITAYKH O€3 HAPYIIEHH PEOTIOTUHA
JKUJIKOCTH BO BpeMsA oneparinu I'PIT. Bo BpeMsa Taknx
OIepA U KOHIIEHTPALINA ITIOJIMMEPA B IIPOITAHTHONU
MAYKE BBIPACTAET B HECKOIBKO Pa3 IO CPABHEHHIO

C KOHIIEHTpanuen B xxugroctu I'PIT Bcieacrsue
(PUIBTPAUN XKUJKOCTU B IOPOAY. JaHHBIM IapaMeTp
9aCTO HE YYHTHIBAETCA MHOI'HMH CEPBHCHBIMHA
KOMIIAHHAMH, KOTOPBIE OPHEHTHPYIOTCA TOJABKO
HA PEOJIOTHYECKHE PEIYIBTATHI HCCIECJOBAHHH.

Hanny4dmum KOHTPOIEM PabOThI
AKTUBHBIX JJECTPYKTOPOB ABJIAECTCA UX
MMKPOKAIICYJIMPOBAHHUE, T.€. HAHECEHUE
CIEIHNAJIbHOM 0O0TOYKH, TO3BOJISIONICH
BBICBOOOX/IATHCA OCHOBHOMY BELIECTBY YEPE3
OIIPENIENIEHHOE BPEMS U 33JAHHYIO TEMIIEPATYPY.

BykBanbHO 3—4 1014 HA34/] HA POCCUUCKOM
He(TECEPBUCHOM PBIHKE OBIIIO MHOXKECTBO
BH/IOB MHKAIICYJIMPOBAHHBIX I€ECTPYKTOPOB,
OJIHAKO IIPOU3BOJCTBO UX OBIJIO OPUEHTUPOBAHO
B IIEPBYIO ouepe b 110 yciosus CIIA.

[TO3TOMY MHOT'ME€ CEPBUCHBIE KOMITAHUH,
padoTaromye B Poccuu, CTOIKHYJIUCE C TAKOHU
IIPOOBIEMOI, KAK HEJOCTATOYHBIH BBIOOD

TUIIOB UHKAIICYJIMPOBAHHBIX IECTPYKTOPOB, B
3aBUCUMOCTH OT YCJIOBUH UX UCIIOJIb30BAHUS:
IJIACTOBBIE TEMIIEPATY P, TUIIBI KUJKOCTEN
I'PIl, ©ICTOYHUKOB BOJBI U T.J1. B CBOIO

o4depenb, THOCTPAHHBIM IIPOU3BOAUTEIISIM
WHKAIICYJIMPOBAHHBIX ICCTPYKTOPOB OBLIIO OYEHD
TPYAHO, 4 UHOIZIA U HEBO3MOXKHO [IEPECTPAUBATD
IIPOU3BOACTBO IIOJ] TOI'O UJIU MHOI'O 3AKA34YHKA.

JanHasg npobema yxxe He pa3 O0CyK/1a1aCh
MEXy CEPBUCHBIMU KOMITAHUSMU U OTHUM U3
KPYIHENITUX POCCUUCKHX IPOU3BOUTEIIEN
pearenTos — komnanuuei OO0 «T]] «KOHO-
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systems are used at temperatures within the range from
80°C to 120°C. In some cases soft organic acids are used

as breakers at temperatures above 93°C. All these breaker
systems are used for polymer decomposition in water-based
fracturing gels.

However it should be noted that hydraulic fracturing
designs may differ drastically at different fields and even at
closely located wells depending on reservoir temperature,
pressure, injection volume, required viscosity, etc. That is
why the optimum composition of fracturing fluid is selected
according to these parameters. The crucial final parameter
is a full decomposition into water. In some case,

10—-15 minutes is a sufficient time period for a full
decomposition, in other case, it may take up to several
hours. The influence of temperature on decomposition rate
is also should be considered. One of the simplest methods
of control of viscous HF fluid decomposition is changing
the breaker concentration, adjusting pH, using stabilizers,
increasing polymer injection that can reduce economic
efficiency. But the main problem of using active breakers

is the need to inject the sufficient volume of breaker for
proppant cleanout without changing fluid rheology during
HF. During these operations polymer concentration

in proppant increases by several times as compared to
concentration in HF fluid after fluid is filtrated in the rock.
Often, many service companies do not consider this
parameter and follow rheology test results only.

Microencapsulation is used for better control of active
breaker; microencapsulation is a process in which active
substances are coated by special capsules that release active
substances only after a determined time at pre-determined
temperature.

3—4 years ago there were many types of encapsulated
breakers in Russian oil service market, but manufacturing
of these breakers was designed mainly for USA conditions.

JIabopamophble uccred08anus NOKA3ANU HUSKYIO
oOCMamouny1o nPoEoOUMOCHd NPONAHMHOT NAUKU
npu cozoanuu PursmparuorHHol KOPKU u3-3a
HEOOCMamouH0z0 Koauuecmaa oecmpyxmopa,
paccuumannozo moasko Ha OCHO8aHUU
peonozuueckux uccaeooéanuii

Laboratory tests showed low retained conductivity of
the proppant slug, development of filter cake due to
the insufficient volume of breaker that was calculated
according to rbeology tests only



TEX> (ganee —-9KOHO-TEX). [ToaTOMy TpH rojia

HA32/]] PYKOBOICTBOM KOMITAHUH OBLJIO PEILIEHO

Pa3paboTaTh U 3aNyCTUTh HEPBOE U ITOKA

€IMHCTBEHHOE B Poccun CO6CTBEHHOE MPOU3BOJCTBO

O MUKPOKATICYJTUPOBAHUIO PA3TNYHBIX BU/IOB

JECTPYKTOPOB JIJI )KUJKOCTEU TUAPOPA3PhIBA IIJIACTA.

KoHeuHO, ncciiefOBaHMS B JAHHOM O0J1ACTU HAYAJIHMCh

HAMHOI'O PaHee, ObUTH PACCMOTPEHBI PA3JIMYHBIE BU/IBI

06O0JIOUEK, TUITBI TOKPBITHUH, METOABI HAHECEHUS U

CaM MPOLIECC BBICBOOOXKACHUS AKTUBHOT'O BEIIECTBA.

151 peanusanum JaHHOTO IIPOEKTA KOMITAHHUEH

OBLIO BJIOKEHO HEMAJIOE KOJTMYECTBO PECYPCOB KAK

MATEPHUAIBHBIX, TAK U HAYYHO-TEXHUYECKUX. B JaHHBINA

MNPOEKT OBUIN BOBJIEYEHBI KPYITHEUIIINE POCCULICKUE

UHCTUTYTBI, POCCUICKUI TOCY1apCTBEHHBIN MHCTUTYT

HE(PTH U Ta32 U IPYTHE HAYYHO-UCCIIEJOBATEIbCKHE

JIAOOPATOPHH.

B 2007 rony 612 CO371aHA CBOSI COOCTBEHHAS
HAY4YHO-HUCCJIEIOBATENbCKASA TAOOPATOPUS B
HrKHEBapTOBCKE, OCHOBHBIMU HATIPABICHUAMU
KOTOPOU OBLIN:

1. Peonoruueckue uccaegoBaHus ;KugrocTe ['PIT
(Brookfield PVS, OFITE 800 / 900);

2. HccnemoBaHus 6a30BOM U OCTATOYHOM
MPOBOJVMOCTH IPOITAHTHOM YITAKOBKY HA
2-x staetikax oqHoBpeMeHHO ([TUK-API RP-61,
HoBocu6upCK);

3. HccnenoBanus (pa3oBOU IPOHUIIAEMOCTH IO KEPHY;

4. Pa3paboTKa, OITUMH3AIUSI U BHEJPEHNE PA3JIMYHbBIX
BHUJIOB ITOKPBITUI U MUKPOKATICYJIMPOBAHNS,

5. AHaJIUTUYECKHE UCCJIEJOBAHUS
(cnexTpodoTomMepHs], KOHIYKTOMETPHS).

I'maBHOM 3a/ja4€l KOMITAHNH OBbLJIO BBIPAOOTATh
MPOLECC CO3/IAHUA TPOU3BOJCTBA PA3IMYHBIX TUIIOB
JECTPYKTOPOB IO IMUPOKUH AUATTA30H IPUMEHEHUA
B 34BUCHMOCTHU OT TPEOOBAHUUIT
34KA34YMK4, 4 UMEHHO:

*  BBIABJIEHHE NPOOIEMBI U TYTH
peleHns;

* OIpEAEIEHNE HAYYHOU
KOHLIEMNIUH U TEXHUKO-
3KOHOMHYECKOE OOOCHOBAHHUE;

*  MCCJIEAOBAHHE POLIECCOB B
YCIOBUSAX JIAOOPATOPUY;

* [IPOMBIIIJIEHHBIE UCTILITAHUS.

B pesynbrare npoaemanHoin
PaboThI 6bIN PA3PAOOTAHBL
U BHEJPEHBI B IIPOU3BO/ICTBO
paBJ’II/I‘-IHbIC THUIIbI
I/IHKZHCYHI/IpOBaHHbIX
JECTPYKTOPOB. [lepBori 3a5auen
OBLJIO HAYYHUTHCSI HAHOCUTD
HOKprTI/IH Ha paanqule THUIIbI
AKTUBHBIX BEIICCTB: PA3/IMYHBIC
BU/IbI OKUCTIUTENEH, KUCIIOT, 4
TaKXe (PEPMEHTHBIE ICCTPYKTOPBL
Bropoii 3aa4deii 66110
KOHTPOJINPOBATH BPEMSI BBICBOOOXKICHU S AKTHBHOT'O
BEIIECTBA B 3aBUCUMOCTH OT TEMIIEPATYPBI M BDEMEHHU
BBICBOOOJK/ICHH S, 4 UTOI'OM PA0OTHI — JOCTUYb
MaKCUMAJIBHO KaYECTBEHHOI'O M SKOHOMHYECKU
3(PPEKTUBHOIO NPOAYKTA, KOTOPBIA 6bI CMOT ITIOKPBIThH }

== 'I.

Hayuno- ucciedosamensckasnradopamopus
00O «T/I <DKOHO-TEX»

Scientific-research laboratory, <ID EKONO-TEKH» LLC

That is why many service companies in Russia faced

the problem of the insufficient variety of types of the
encapsulated breakers for different conditions: reservoir
temperatures, HF fluids types, water sources, etc. As for
foreign manufacturers of encapsulated breakers, it was
difficult for them to reorganize manufacture for a particular
custometr.

This problem has often been discussed by service
companies and one of the largest Russian manufacturers
of chemicals — <D ECONO-TECH» LLC (further on:
ECONO-TECH). That is why three years ago, company
top management team decided to develop and put into
operation the first and the only one in Russia manufacture
plant for microencapsulation of different types of breakers
for hydraulic fracturing fluids. It is evident that research in
this field of study was started long before that. Analyzed
were different types of shells and coatings, methods of
application of coatings and the process of releasing the
active substance. Great amount of resources both material
and scientific was invested in the implementation of this
project. The largest Russian institutes and other scientific-
research laboratories were involved in this project.

In 2007 scientific-research laboratory owned by
ECONO-TECH was established in Nizhnevartovsk.

The main activity areas included:

1. Rheology analysis of Fracturing fluids (Brookfield PVS,
OFITE 800/900)

2. Short-term and retained conductivity analysis of the
proppant pack on 2 cells simultaneously (PIK-API RP-
61, Novosibirsk)

3. Analysis of phase core permeability

4. Development, optimization and implementation of
different types of coatings and microencapsulation

5. Analytic research (spectrophotometry, conductometry)

The main task of the company was to develop the process

WE——, el

of manufacturing different types of breakers for a wide
range of application according to customer requirements.
The process included:

* Identification of problem and finding solution

* Definition of scientific theory and feasibility study }
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* Laboratory tests
* Production tests

As a result, different types of encapsulated breakers
were developed and implemented. The first task was
to learn how to apply coatings on different types
of active substances: different types of oxidizers,
acids and ferment breakers. The second task was to
control time of release of active substance depending
on temperature and time of release. The final
purpose of the work was to develop high quality and
economically feasible product that would cover a
wide range of applicability.

Introduction of the innovation method of applying
multilayer coating (microencapsulation) helped
to develop a wide selection of the final product
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microencapsulation:

o Low prime cost of the final product

o No thermal breaking at both high and subzero
storage temperatures

o Elastic coating is not affected by diffusion when
flowing through tubing and perforation holes,
that prevents early release of the active substance

O Moisture resistance

o Pollution-free

o Long storage time of the final product

According to laboratory tests for retained

conductivity of the proppant slug, application of

breaker with this type of coating resulted in the

maximum retained conductivity, more than 80%,

that increases the effectiveness of well treatment by

several times.

Mac 100K X WO = 65MM  potier Temp = 200°C . .
% It is acceptable to use combined breaker systems

with simultaneous injection of encapsulated enzyme,

Pa3pesannsiii NONOAAM KANCYIUPOBAHHDBLIE persulfate and peroxide breakers. Engineers select

oecmpyKkmop u ezo 00010uKa — U0 NOO
MUKPOCKOROM

the type of coating and the type of breaker on
the basis of the following data: reservoir geology,

Encapsulated breaker cut in two and its coating — reservoir temperature, volume and time of HF fluid

microscope view

IIUPOKUI CHEKTP NIPUMEHUMOCTH.
VICrIO/Ib30BAHUE MHHOBAITUOHHOI'O HOBOT'O
NOJXOAA K CIIOCOOY HAHECEHU I MHOTOCJIOHOT'O
HOKPBITUS (MUKPOKAIICYJIMPOBAHM ) ITO3BOJIUIO
Pa3paboTaTh OrPOMHBIN BEIOOP KOHEYHOT'O
OPOAYKTA B 3aBUCUMOCTH IVIACTOBBIX YCIIOBHM.
OCHOBHBIE IPEUMYIIIECTBA JAHHOI'O TUIIA
MHKPOKANCYTHPOBAHUS:
O HM3Kad Ce6ECTOMMOCTD KOHEYHOI'O TPOAVKTA;
O HE NOJBEPTaeTC TEPMUYECKOMY PA3JIOKEHUIO
KAaK IIPU OTPHULIATENIBHOM, TAK ¥ ITPU BBICOKUX
TEMIIEPATYPAX XPAHEHUS,
O 3IACTUYHOE NOKPBITUE HE TOJIBEPTACTCS
Jupdysnun Bo BpeMs NpoxoxkjeHus yepe3 HKT
U niepPOPALUH, UTO IPEJOTBPAIIAET PAHHEE
BBICBOOOXK/IEHUE AKTHUBHOI'O BEIMIECTBA;
O  BJIATOYCTOMYHUBOCTE;
O 3DKOJIOTHYECKH YHCTOE;
O JUIMTEJIBHOE BPEMS XPAHEHUA KOHEYHOTI'O
NPOAYKTA.
CornacHo 1a60pPaTOPHBIM UCIIBITAHUAM HA
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injection, planned length and width of the fracture,

MHorocnonHasiobonouka
Multilayer coating

<15 MnHyT/ minutes
30-60 MyHyT/ minutes

60-80 MmHyT / minutes

Temnepatypa/Temperature
40-50 °C

Mepcynbdatsl / Persulfates
OpraHuyeckme kucnotbl/ Organic acids
SH3unMbl / Enzymes

Knaccugpukauusn decmpykmopos 6 3a8ucumocmu
OM YCN08UTL U MUNA AKIMUBHOZ20 BeULeCEa

Classification of breakers depending on conditions
and the type of active substance



OCTATOYHYIO [IPOBOJAUMOCTD IIPONAHTHOM ITA4YKH,
UCIIOJIb30BAHUE JECTPYKTOPOB C JAHHBIM IIOKPBITHEM
IO3BOJIMJIO JOCTUYb MAKCUMAJIbHOU OCTATOYHOU
OPOHUILAEMOCTH, 6osee 80%, 4TO, B CBOIO OYEPE/Ib,
YBEMUUHUBAET 3(PPEKTUBHOCTb OOPAOOTKY CKBAKUHBI B
HECKOJIBKO Paa.

3a4aCTYIO JOIYCKAETCS UCIIOIb30BAHUE
KOMOWHHPOBAHHBIX OPEHKEPHBIX CUCTEM C
OJHOBPEMEHHO! 3aKA4YKOM KAIICYJIMPOBAHHBIX
3H3UMHBIX, IEPCYAb(MATHBIX U IEPOKCU/IHBIX
JE€CTPYKTOPOB. OCHOBBIBASICH HA I'€OJIOTUYECKUX
napaMeTPax KOJJIEKTOPA, TEMIIEPATYPE ILIACTA, OObEME
U BPEMEHHU 3aKa4KU KUAKOCTU ['PIT, mimanupyemon
JUIMHE U IIUPHUHE TPEMUHBL, T€O(PUZUIECKUX
JIAHHBIX I'PAMHUKOB OXJIAXKJEHUA U BOCCTAHOBJIECHU A
TEMIIEPATYPBI, UTHXKEHEPBI NOAOUPAIOT TUIT HOKPBITUI U
THUII AECTPYKTOPOB, KOTOPBIE BBIMOJIHAT IOCTABJICHHBIE
3a/1a4U 110 IIPABHJIBHOM BDEMEHHOM IeCTPYKTOPHU3ALIN
resis C JOCTUXKEHUEM MAKCUMAJIbHO YUCTOU TPEIIUHBI
IIOCJIE €T'0 IIOJIHOI'O Pacaja.

Vxe B 2015 ropy ObLIN IIOTYYEHBI IIEPBBIE TPOOHBIE
MAPTUU KAIICYJIHPOBAHHOI'O JECTPYKTOPA,
KOTOPBIH YCIIENTHO MTPOMIET KAK JIA60OPATOPHEIE,
TAK U IPOMBINIJICHHBIE UCTTBITAHUSL. B 2016 rogy
3aIyILIEHbI OCHOBHBIE MOIITHOCTH, YTO IIO3BOJISAET
npousBoguTb 2000 KI TOTOBOM HPOAYKLIMU B
CYTKH.

O60pyIOBAHME HE UMEET AHAJIOTOB B Poccum
U Pa3pabOTaAHO UHXKEHEPAMH KOMIIAHUH
DKOHO-TEX COBMECTHO C I'PYIIION POCCUICKUX
MPOMBIIUIEHHBIX IPEANIPUATHLL:

O CepTUPUIIMPOBAHO COIVIACHO TPEOOBAHUAM
PO;

O YHU(DHUIIUPOBAHO U AAANTUPOBAHO K CYPOBBIM
KJIMMATHYECKHUM YCJIOBUAM;

O JIETKOCTB B OOCTy’KUBAHUH, PEMOHTE U
IKCIUIYATAUU (2 9E€I0BEKA);

O BO3MOXXHOCTD UCIIOJIb30BAHUSA PA3TMYHBIX
BUJIOB ITIOKPBITHUI U IIOKPBIBAEMOT'O BEMECTBA,;

O BO3MOXHOCTB OTOOPA 00pa31id IPOAYKIIUU

Enmets, o, npn 1 00cEH-1

geophysical data from plots of cooling and temperature
recovery. Breakers must complete all assigned tasks for
correct time-constrained breaking of gel with clean fracture
after gel is fully broken.

The first pilot sets of the encapsulated breaker were
manufactured in 2015 after successful laboratory and
production tests. In 2016 main facilities were launched, so
that now production rate is 2000 kg of the final product per
day.

The equipment is unique for Russia; it was developed by
ECONO-TECH engineers together with Russian production
plants:

o Certificated according to Russian requirements

o Unitized and adapted to harsh climate conditions

o Easyto handle, repair and operate (2 men)

o Ability to use different types of coatings and coated
substances

o}

Ability to take a sample for the incoming control without
the need to stop the equipment

o Unique sealed package

The sample is taken prior to the end of the process

35 B 5 &L o0 T B #3530 SEE EED 6N b RS JAd LTY S NE 999 398 330 330 Sab 3L SN0 ERL WL DM

Bparn, MM

Adecmpyrxuuu 2easn ¢ Pasruunoil moauunoil
noxpsimus nepcyarsgpama @ 85 °C

Breaking of gel with different width of persulfate

JIJIS1 BXOZISIIIIET'O KOHTPOJIsL, HE OCTAHABINBAS coating @ 85°C
MIPOU3BO/ICTBO;
O MH/UBU/IYAJIbHASI FEPMETHYHAS YIIAKOBKA
IIPOAYKIIUH, UCKJIIOUAIONLAs PAIbCUPUKALUIO. b
HenocpeacTBEHHO NePe] 3aBEPIIEHUEM -
MPOLIECCA, HO 6€3 OCTAHOBKH MPOLIECCA we ||

KaIlCyJIUPOBAHUS OTOUPAETCA OOPA3EL] U
OPOXOAUT TPEXCTYNEHYATBIN KOHTPOJb KA49E€CTBA:
1. CuTOBOM aHAJIU3 YACTUILI,

2. BBICBOOOXIEHHE AaKTUBHOI'O BEIIECTBA
CHEKTPOPOTOMETPUUECKUM UIIHU
KOHJYKTOMETPUYECKUM METO/JIOM.

3. Peosiornyeckas yCrOM4MUBOCTD IIPU 3aJaHHOM
TEMIIEPATYPE U KOHIICHTPALIVH.

B cirygae HEyIOBJIETBOPUTEIBHBIX PE3YJIBTATOB

IPOLECC UHKATICYISIUN TPOJOIKACTCS.

Ha naHHBIA MOMEHT IIPOU3BEAEHO

Brmmncrs, o, npe 100oes-1

Bparn, MaH

U peaIn30BaHoO 6oiiee 500 TOHH
UHKATCYJIUPOBAHHBIX JECTPYKTOPOB
KPYHIHENIIUM CEPBUCHBIM KOMITAHUAM B Poccuu,
TakUM Kak OAO «CypryTHedTeras», 3A0 «CI1
«MeKaMuuedrb», OO0 «KAToI-ApUanuHr»,

Adecmpyrxuuu zensn ¢ Pasruunorl moamunol
nokpoimua nepcyrsghama @ 60 °C

Breaking of gel with different width of persulfate
coating @ 60°C
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IIponanmnuan nauxa nocae oopadoomKu
oecmpPyKmopom «IxoHo-Tex» (82%-a ocmamounan
nPosooumocms)

Proppant slug after treatment with breaker
ECONO-TECH (82% retained conductivity)

IIponanmnuan nauka nocae oopadomxu
cCmanoapmusim oecmpyxmopom (34%-a ocmamounan
nPoeooumocms)

Proppant slug after treatment with standard breaker
(34% retained conductivity)

OO0 «PH-T'PIT», Weatherford International Ltd u np.
TTOMHMO 3TOrO, 6bU1 Pa3pabOTAH U YKE 3AKJIIOUEH
KOHTPAKT HA ITOCTABKY MHUBUIYAJIBHOIO JECTPYKTOPA
11071, YCJIOBHU A CJIAHLIEBBIX MeCTOPOXAcHUU (CHIA), rae
BBIOOD TUIA IECTPYKTOPA UTPAET OTPOMHYIO POJIb
BBUJTY HU3KOIIPOHUILIAEMOT'O KOJIEKTOPA [ YCJIOBUH
MecTopoxaeHusa Wolfcamp B ITepMCKOM CIIaHIIEBOM
6accerine B Texace.

Nmxenepel komnanuu DKOHO-TEX cucreMarudecku
YCOBEPLIEHCTBYIOT AJITOPUTM IOKPBITHA IECTPYKTOPOB
JULS TIOJTY9E€HU S UX C 33/IaHHBIMU XaPAKTEPUCTUKAMH,
4TO IO3BOJIAET UM OIITUMU3UPOBATD I1pouecc I'PIT
JUIS PA3JIMYHBIX TEMIIEPATYPHBIX PEKUMOB ILIACTA U
BPEMEHU 3aKAaYKU. birarofaps HEHHOCTH TAKOI'O MOAXOAA
B HACTOAIIEE BPEMSI OKUCIUTEBHBIE PA3PYIIUTENH,
BXOZSIIIUE B COCTAB IOJIMMEPHBIX CUCTEM, IIMPOKO U
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without the need to stop the encapsulation. Then the
sample is analyzed through 3-stage-control:
1. Sieve test
2. Release of the active substance with

spectrophotometric or conductometric method
3. Rheology stability at pre-determined

temperature and concentration

In case of unsuccessful results, the encapsulation is

continued.

At present time, ECONO-TECH manufactured
and sold more than 500 tons of encapsulated
breakers to the largest service companies in Russia,
such as: OAO Surgutneftegaz, ZAO SP MeKaMineft,
Katoil-Drilling LLC, RN-GRP LLC, Weatherford
International Ltd and others. Apart from that,
ECONO-TECH developed and concluded a contract
for delivery of special breaker for shale fields

Ynaxoexa npooyxuuu
Production package



MATERIALS

DOmoO nPOMbIULIAEHHOZO UHKANCYAUPOBAHHOZO
nepcyasgpama ammoHuUA OO MUKPOCKONOM

Photo of commercial encapsulated ammonium
persulfate, microscope view

conditions (USA) where selection of the type of the breaker
is very important because of low-permeability reservoir for
conditions of Wolfcamp field in Perm shale basin in Texas.
ECONO-TECH engineers regularly improve the procedure
IIOBCEMECTHO NPUMEHSIOT JJIA YIIy4IIEHN A OYUCTKH of breaker coating in order to obtain target characteristics
NPONAaHTHOM MAYKH U IOBBIIEHU TPOAYKTUBHOCTH that help optimize HF process for different temperature
KOJUJIEKTOPA. modes and injection periods. Due to this approach, oxidation
B paHHOE BpeMs CMIEITUATIHNCTAMYA KOMIIAHUU breakers as part of polymer systems are widely used for
BEAYTCA PA3PAOOTKU IO UHKATCY/ISAIIUNA PA3THMYHBIX improving the cleanout process of the proppant slug and
BH/IOB MHTHOUTOPOB COJCOTIIOKECHUS IS 5KUTKOCTCH enhancing reservoir productivity.
TUAPOPA3PbIBA IVIACTA, A TAKXKE AKCEIEPATOPOB U At present time company's specialists develop the process
3aMEINTEIIEN B OOIACTHU OTPAHUYEHUS BOJOIPUTOKA of encapsulation of different types of scaling inhibitors for
B CJIY494€ SKCTPEMAJIBHO HU3KHUX WUJIU BBICOKUX fracturing fluids, acceleration or delay agents for water inflow
TEMIIEPATYP. isolation in case of extremely high or low temperature.

UHDOOPMALIUA O KOMIMAHUN

000 «Toprosbir oM «IKOHO-TEX» ABNSE€TC OAHUM 13 KpYMNHENLWNX B Poccm NnponsBognTenen XMMNYecknx peareHToB
[Ns NoBbIWEeHUs HedTeoTaaum nnacta U UMeET MHOTONIETHUI ONMbIT COTPYAHUYECTBA C HedTerazogoobIBaoLLMMU
KOMMaHUSAMM, C KOTOPbIMU 3aKN0YeHbI JOJITOCPOYHbIE KOHTPaKTbI B 06nacTn pa3paboTkiu, BHeApeHUs 1 MPOMBbILLIEHHOTO
NPUMEHEHUs XMMpeareHToB, a Tak>ke NocTaBkn Mmatepuanos ans npoussogcrsa IPI1, THKT, PUP, orpaHnyeHns
BOAOMPUTOKA, BbIpaBHMBaHWUSA Npoduns NpUeMUcTocTn n obpaboTkm npmsaboriHom

30HbI Nnacra.

Hawa npoaykuus ncnonb3yeTcs ansa HedrerazogobbiBatowyx npeanpustut OAO «CypryTHedTeras»,
OAO «CaxanuHHedTeras», OAO «lasnpom HedTb», OAO «HK «PocHedTb». OMbIT CEPBUCHBIX KOMMaHUIM U UX NOTpebHOCTU
B HOBbIX MaTepuarax 1 paspaboTkax No3BonsieT HaM ObICTPO pearnpoBaTh Ha HOBble TPEBOBAHUA U TEXHONOT UK.

B HacTosiLee Bpems NpeanpusTUe NPOBOANUT MHTEHCUBHYIO SIOKaM3aLmio MPOU3BOACTBA XMMMUYECKUX peareHToB ais [Pr1
Ha TeppuTopun PO, 4To, B CBOIO o4epeab, AaeT 3 eKTUBHYIO SKOHOMUYECKYIO CTPATErvio U rTMOKOCTb MO CPaBHEHMUIO
C MIHOCTPaHHbLIMW NPOU3BOAUTENSIMU.

[JaHHas NpoayKLMs NONHOCTLIO CEPTUGULIMPOBAHA MO MEXAYHAPOAHLIM CTaHAAPTaM U cTaHgapTaM PO, a Takxe ogobpeHa
K npuMeHeHuio PC No 3KoNormyeckomy, TEXHONIOrMYeCKOMY 1 aTOMHOMY Haa30py.

KBanuduumpoBaHHbiMU cneupanuctamm OO0 «T[ «3IKOHO-TEX» MoryT 6biTb NpoBeaeHbl HeobxoanMble paboTbl Mo
noabopy oNTUManbHbIX PELENTYp C LIENbO NMOoay4YeHNs MakCUManbHbIX NoKasaTener NPon3BoaUTENIbHOCTU CKBAXMH.

INFORMATION ABOUT THE COMPANY

«Trade house ECONO-TECH» LLC is one of the Russia's largest manufacturer of chemicals for enhanced oil recovery
operations. The company has many years of experience of cooperation with oil and gas production companies. ECONO-TECH
concluded long-term contracts with these companies in the field of development, introduction and application of chemical
agents and delivery of materials for HF, coiled tubing and cementing operations, water inflow isolation, straightening the
injectivity profile and bottomhole area treatment.

Our products are used for oil and gas production companies: OAO Surgutneftegaz, OAO Sakhalinneftegaz,
OAO Gazprom neft, OAO Rosneft. The experience of service companies and demand for new materials and developments
helps us quickly react to new requirements and technologies.

At present time, the company locates its production plants for HF chemicals in Russia, thus providing effective economic
strategy and flexibility as compared to foreign manufacturers.

These products are fully certificated according to international and Russian standards. It is also approved by Federal Service
for ecological, technological and atomic supervision.

Qualified specialists of «TD ECONO-TECH» LLC can carry out selection of the optimum compositions in order to achieve
the highest well productivity.
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OOBIINM MJIN MEHBIIUM. [IpH 601bIOM 3260HHOM
JIABJICHUM >KUJIKOCTD U3 IJIACTA OOJIBIIE OTKUMACTCS
BHU3 10 CKBAXXKHUHE, YMEHBIIAs] MECTOIIOJIOKEHUE
JUHAMHYECKOI'O YPOBHS JKUJKOCTH B CKBAXKUHE, U
HA060POT. 3HAYUT, €CJIN B JOITYCTHUMBIX IPEJEIAX
4yTh-4yTh YMEHBIINUTD 3A001HOE /1aBJICHUE, TO
YPOBEHD JKUJKOCTH IOJHHUMETCS BBIIIE U 3TUM
CaMBIM CO3/1aCT MPEANOCBUIKU /IS YBEJIUUCHU S
MPUTOKA IVIACTOBOY JKMIKOCTH WJIN I'd34 B CKBAXKHHY.
BOT 3TO COCTOsIHME CKBAXKMHBI 51, OOPA3HO I'OBOPH,
HAa3BIBAIO Yy/IOM, [IOTOMY UTO OHO IO3BOJIAET 6€3
3HAYUTEIbHBIX JICHEKHBIX 3aTPAT U HE MEHS S
HAPY>KHYIO U IIOJI3EMHYIO MHCTAJIIAIIMU CKBAKHUHEI,
MOBBICUTD €€ TPOUZBOJUTEIBHOCTb. OCO60 XOuy
OTMETUTD, YTO YMEHBIIIEHUE 3260MHOIO JJABJICHUSA B
HEOOJIBIIUX NPEAEIAX HE JOIKHO ObITh IPUYNHOM,
OCJIOKHSIONIEH SKCIITYyaTaIIUIO
CKBa’KMHBI, 3TO KaK y Bpadei — 6er
TPYCLOM HE JOJIKEH HAPYIIUTL PUTM
cepata. Ciiasa 60Ty, 31€Ch BCE KAK'Y
JIIO/IEH.

[Tocne «epepasrpysKu» JaBICHUSA
B CKBA’)KHHAX, ECTECTBEHHO,
HEOOXOAUMO NTOAYMATh O BTOPUYHOM
HUCIIOIb30BAHNU CIKOHOMJIEHHOT'O
rasa. 34eCb, KOHEYHO, MOI'YT

10.A. BAIAKHUPOB,
I.T. H., Ipodeccop, akageMHK

Me:XAyHApOAHOH AKaXEMUH HAYK

BBICHIEH IIIKOJIBL

[JCOBETA

Yyoo0 écezoa paoom

51 9acTO JOATO HE MOT YCHYTb, [yMast, KaK
caenars 6osee 3pPEKTUBHON 106Uy HEPTH U
ra3a 6€3 CEpbE3HBIX KATUTAIBHBIX 32TPAT, IOKA
OJJHAK/IbI BJIPYT HE BCLIOMHUJI
KJIACCUYECKYIO KUHOKAPTUHY
«Hosble BpeMeHa» ¢ Yapau
YarimHOM B ITTACHOM ponu. B
3TOM TAJIAHTIUBOM (pHUIBME
HAIVISATHO MOKA34HO, KaK
CcHOpKA AaBTOMOOUJIEH CTAIA
IPOU3BOAUTHCS C IOMOIIBIO
KOHBeMepPd, 9TO IIOMOIJIO
Dopay B pa3bl HIOBLICUTD
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Mpw 6onbLom 3aboriHOM faBneHuUm
XXNOKOCTb M3 MNnacTa bonblle
OTXXMMAETCs BHU3 MO CKBaXMHe,
yMeHbLLIas MECTOMONOXEHME
AVHAMUYECKOrO YPOBHS XMUAKOCTU
B CKBaXXWHE, N HA0OOPOT. 3HauunT,

ecnu B 4ONYCTUMBIX NMpeaenax
4yTb-4yTb YMEHbLUUTb 3ab0NHOE
AaBlieHne, TO ypOBeHb XXMAKOCTH

NPOU3BOAUTEIBHOCTD TPYAA
U 34BOEBATH ABTOPBIHOK
THOBCEMECTHO BO BCEM MHUPE.
Konseriep 1 cTan TeEM 4yzioM,
KOTOPOE ITO3BOJINUJIO EMY CTATH

NOAHNMETCA BbiLE U 3TUM CaMbliM

€o3pacT NPeANoOChbIKN Anst
yBeNnMYeHns NPUToKa NNacToBoMn
XUAKOCTU UMK ra3a B CKBaXXUHY.

BO3HUKHYTb PA3/ITMYHDBIC BADUAHTBI,
HO BCE OHU Oy/1yT OCYIECTB/IATLCS
C HOMOIIbIO UCKIIOUUTE/IBHO
(POHTAHO-TA3NMU(PTHOI APMATYPHI,
YCTaHABIUBACMOM HA yCThE

MHUJUINAPJAEPOM.

CUYUTAETCA, YTO OPraHU3ALUA IPOU3BOACTBA
U TEXHUYECKUI IPOrpeCC 6a3UPYIOTCA HA
Pa3HBIX IPUHIUNAX U UAYT NapaanenbHo. Ho
KUHEMATOTIPA(PUUECKUNA ITIPUMEDP MOKAZBIBAET, YTO
B IIEPBYIO OYEPEADL HY’KHO XOPOIIO OPIraHU30BAThH
MPOU3BOACTBO C UCIIONb30BAHUEM Y2KE U3BECTHBIX
OTKDBITHUH U U300pETEHUI. [TOCTPOUTD YTO-TO HOBOE
BPSA/J1 JIA TTOJTYYUTCS, ECJIU HE UCIIOJIb30BATD yKE
U3BECTHBIE ITPHEMBL [TOBTOPIO €I11e Pa3: INMIABHOE B
OPraHU3aAUH IPOMU3BOJCTBA — UCIIOJIb30BAHUE YIKE
HAPA6OTAHHOU ITPAKTUKH, 4 IOTOM y2KE IIPUMEHEHHNE
CHOT'CIIUOATEIBbHBIX MHHOBAIJMOHHBIX PEMIEHUT.

IleperiieM K HAIIUM /Ie1aM — JOObIYe HE(PTH U ra3a.
MBI 4aCTO UAEM HA 3HAYUTEIbHBIE (PUHAHCOBBIE U
BPEMEHHBIE 32TPATHI, YTOOBI XOTh YyTOYKY ITIOBBICUTH
JE€OUT CKBAKHH, IIPH 9TOM 340BIBA, UTO «<JIAPUUK
MPOCTO OTKPBIBAJICA>. I3BECTHO, YTO CYTOYHBINA
JE€OUT CKBAKMHBI 3aBUCHT IIPEXK/IE BCET'O OT JIBYX
BEJIMYMH — IIJIACTOBOI'O U 3a60MTHOTO JJABJIEHUSL.
OHAKO BBICOKOE IIJIACTOBOE UM 3160MHOE
JaBJIEHUE — €III€ HE 3aJI0T OOJIBIIIOTO JeONUTA 1
BO3POCIIEN TPOU3BOAUTEIBHOCTU CKBAXKUHBL. MeX 1y
BEJTMYMHAMU 3THUX JABJICHUI UMEETCS HEKOTOPOE
NPOTUBOPEYNE, KOTOPOE TOPHBIA MHIKEHED JTOJIKEH
YUYUTBIBATH B CBOMX OKOHYATEJIbHBIX PACYETAX.
Hawm, cnenyanycram, U3BECTHO, YTO B 3aTPYOHOM
IPOCTPAHCTBE JIIOOOU CKBAKHUHBI (POPMUPYETCS
3a00MHOE JABJIEHUE ITPU KAKOM-TO IVIACTOBOM
JaBJIEHNU. B 3aBUCMMOCTHU OT CITIOCO6A SKCIUIYATALIMUA
CKBAKMHBI 3a60MHOE 1ABJIEHHUE MOXET ObITh
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CKBAKMHBL YKAa3aHHAA ApMATypPa
OyZET BBIIOJHATD (PYHKIIHIO JUCIIETYEPA BIUIOTD
JIO HAKOTIEHU S JIUTITHET'O, COKOHOMJIEHHOT'O
ra3a B O/THOM M3 MHOXKECTBA OTCEKOB MEX/Y
Tpy6aMu. 31€Ch MOT'YT OBITh U3BECTHBI CJIEYIOIINE
BAPUAHTBL U30BITOK I'a3a MOKET OBITh HATIPABJICH
B COCEJTHIOIO CKBAXKHHY, JOOBIBAIOIIYIO TAXKETYIO
HEMTB JJ11 HACHIIICHUS ICTA3UPOBAHHON HEDTU
I'a30M C 1IEJIBIO €€ O’KUBJICHU ST; U3OBITOK I'd3a MOXKET
TAKXKE CKJIAIUPOBATHCS B PE3UHOBBIX KAMEPAX
JIETKOBBIX ABTOMAIIIHMH UIH JPYTUX ABTOMOOUIIEN
nOJ06HOrO TUIld. HO HU B KOEM CJIy4Ya€ HEJIb3S
U36BITOK CAKOHOMJIEHHOT'O BBIITYCKATh B AaTMOC(EDY;
PE3UHOBBIE KAMEPBHI C I'A30M JIO/IKHBI HAXOAUTHCS B
HOMENIEHUX C XOPOUIEH ITPOBETPUBAEMOCTBIO.

Cyxasn npomoiexa
CKBANCUN

«MbI 4aCTO UILIEM CIIOKHOCTH BELIEH, I7Ie UCTUHA
JIEZKUT COBCEM IIPOCTAL..»

BCIIOMHUB 3TH IO3TUYECKUE CTPOKU U3BECTHOI'O
B IIPOIIJIOM COBETCKOI'O 11oaTa Crenana llunaJdesa,
S TIOHSLJL, YTO BCE HEOOBIYHOE ICHCTBUTEIBHO
CKPBIBAETCSI B OOBIYHOM. BeJIb 1O CUX TTOP HE
CO3/JaHAa TEXHOIOT U U30aBJIEHU OT HA30MIUBOTO
JENCTBUS «IIJIBIBYHa», O KOTOPOM MHOI'O Pa3
MHCAJIN B PA3JIMYHBIX OTPACIEBbIX XKYPHAJIAX
HEPTAHON NEPUOAUKH! DTOT CAMBIH IIIBIBYH>
HOABJIAETCS B PE3YJIBTATE «MOKPOIT» IIPOMBIBKU



CKBA>KUHBI C IPUMEHEHUEM OOJIBIIIOTO KOJTUYECTBA
TEXHOJIOTHUYECKOH JKUJIKOCTH C PA3TUYHBIMU
Job6askamiut: [TAB, 3arycrTuresiei, tHFTHOUTOPOB
KOPPO3HU U €III€ MHOTI'UX JIPYTUX BelecTB. Kopoue
TOBOPSI, <IIJIBIByH»
SIBJIAETCSI MYTAHTOM,

B KOTOPOM HAMEIIAHO
MHOXECTBO PA3/IUYHBIX
«KpOBe€I». BoT OH

U BEJIET CEO5T, KAK
npuuIeser C JaJIeKon
r1aHeTbl. OJHAKO

SICHO OJTHO: HE OBIJIO

OBI JKUJIKOU CpE/IbL B
CKBAXKUHE, «ILJIBIBYH»
BPSsI/L JIU TTIOSIBUJICS OBl
3HA4YMT, HAJO CACIATh
TAK, YTOOBI B IPOLIECCE TPOMBIBKHU HEPTAHOIM
CKBA>KWHBI OH HE ObLJI OBI B XKUJIKOU CPE/IE.

Kak BBI K€ 0TI /1AJIHCh, YBA’KAEMBIEC KOJIJIET Y, 51
CUYUTAIO, YTO IIPUBBIYHYIO TEXHOJIOTHIO «MOKPOI»
IIPOMBIBKU CKBAKHUHBI CIEYET 3AMEHUTD HA «CYXYIO»
MIPOMBIBKY. TEXHOJIOTUS T4 OYEHD IPOCTASI U
BBITO/IHASL. B KaueCTBE [NIABHOT'O AI€HTA MOT'YT OBbITh
UCHOJIb30BAHbBI PA3JIMYHBIE TEIVIOHOCUTEIN: 1AP U
€TI0 AHAJIOT'! C JOOABKAMU UJIU IIPUCAIKAMU — BIUIOTH
JIO0 IPUMEHEHMU S YTTIEBOJOPO/IOB B JIIOOOM BH/IC.
OTMETHUM CPA3Y, YTO TAKASI TEXHOJIOI'US TTIO3BOIUT
HE TOJIBKO U30aBUTHCS OT HA30UJINUBOI'O «ILJIBIBYH»,
HO M YKPENUT U3HOUIECHHBIC OT JUIMTEIbHON PAOOTHI
CTEHKH CKBAXKUHBI, 3/I€Ch, KAK B XOPOIIEH 6AHBKE,
CYXO¥ n1ap 061a7ja€T rpOMaAHOM OUUCTUTEIBHOMN
CHJIOH, OMOJIAKHBASI BCIO CUCTEMY CKBAXKUHBI, KAK
OpPraHU3M YEJIOBEKA.

B kayecTBe rnaBHOro
areHTa moryT ObITb
MCNoJib3OBaHbIl pa3nnyHblie
TEeNnJIOHOCUTENN: Nap 1

ero aHanoru c pobaBkammu

NN NpUcagKamm —
BMMOTb A0 NPUMEHEHMS
yrneBofopPOAOB B /loboMm
BUAe.

Mecmopodcoenus-
noopamumsl

W HA10 6BJIO TAKOMY CJIYUYUTBCS, YTO B
IIpuKapnaTCcKoOi 30HE, UMEHHO B IOTPAHUYHON
MOJIOCE, HA JIUHUU, PA3AEAIONIECH YKPAUHY U
[Tonpy, IIy6OKO oz 3eMiier bor
CIIpATAN 3a7I€KU HE(PTHU U Ta3a!

Ha ocHOBaHMM IByCTOPOHHUX
COIVIAIIEHUN IIPABO IIPUCBOUTD

UM TOMY MECTOPOXKACHHUIO
JIOJIXKHO 6BbIO HPUHAJIEKATD TOH
CTOPOHE, KOTOPAas IEPBOI NPOOYPUT
CKBa>KHUHY ITTyOMHOU OKOJIO YETBIPEX
KUJIOMETPOB. [T0/IbCKUE KOJIETH
MOCHENIUIN BOCIIONBb30BAThCA 3TUM
MNPaBOM U IIEPBLIMU IPOOYPUIHN
CKBa)KHHY, HA3B4B MECTOPOXKACHHUE
JIT06a4EBCKUM, UYTO NPUOIHU3UTEIBHO MOXHO
MEPEBECTU KaK «JIIOOGMMOE», YKPAUHCKUE KOJUIETH,
HE JKEJIA51 OCTABATHCSA NOOEXKAEHHBIMU, OYKBAJIBHO
O IATAM CIEAYA 34 IOOENUTENEM, IPOOYPHIH

B [IpHUKapIaTCKOM 30HE MECTUKUIOMETPOBYIO
CKBAKHHY, U MECTOPOX/IEHUE, B CBOIO OYEPE/Ib,
Ha3Ba 11 KOXaHOBCKMM. DTO CJIOBO TOXE OJIN3KO ITO
CMBICITY K <JIIO6HUMOE».

CneumanucTtbl co3ganu cyxue
KNCNOTbI, KOTOPbIE, Nonagas B
nnaacTtoByO CUCTEMY, PaCTBOPAIOT
MNHNCTbIE COCTaBndalolLneE B

HedTerasoBoM KOMMeKTOpPE,

B 3HAYUTENbHOW CTEMNEHMN
noHmxatowme HegTerasootaady
nnacTos.

Ho y 3TOr0 yC/I0BHOI'O, €CIU TAK MOXKHO
BBIPA3UTHCS, «COCTA3AHUS» €CTh IIPOJOJIKCHUE,
MOTOMY YTO, IPOOYPUB IIEPBBIMU CBEPXITTYOOKYIO
CKBAXKHHY, ITOJbCKHE KOJUIETU TOJTOE BPEMS HE
MOIJIM <BBIJJABUTH» U3 HEE YITIEBOAOPOALL [ToaTOMY
OOPATHUIIMCH K COCEAM, KOTOPBIE 34 KOPOTKOE
BPEMSI CMOIJIM OCBOUTH CBOIO IIECTUKHUIIOMETPOBYIO
CKBAKMHY Ha KOXaHOBCKOM MECTOPOK/ICHUN U
BBECTHU €€ B CTPOMH JEUCTBYIOMHUX. TaK ITOTy4YUIOCh
IIOTOMY, YTO YKPAWHCKHE CIIEIUAIUCTDI K TOMY
BPEMEHH CO3/1AJIN CyXHe KMCJIOTBI, KOTOPBIE,
Nonazas B INIACTOBYIO CUCTEMY, PACTBOPSIOT
IVIMHUCTBIE COCTABAIONNE B HE(PTETa30BOM
KOJIJIEKTOPE, B 3HAYUTEIBHOU CTENEHU
MOHMKAIOIIHE HEPTEra300TAAYY IIIACTOB.
CHennagIrCThl 3HAIOT HETATUBHBIE BIIMAHUSA
IVIMHUCTBIX BKJIIOYEHUI B COCTABE NIECYAHUKA,
CO3/1a101I1e, OOPA3HO TOBOPH, 3ATBOP, KOTOPBIA
YXYALIAET IIPOLECC (DHUIIBTPALIHH YITIEBOJOPOAOB
B IVIACTOBOM CHUCTEME.

M e1rie 1oJIbCKUE KOJUIETH, TIPHU/IABAA OOJIBIIOE
BHUMaHue ['PIT, yacTO OOpaIaaInuch K 3TOMY
IIPOAYKTUBHOMY CIIOCOOY ITOBBIIIICHU HE(PTEOTAAUH,
IIOTOMY YTO B TO BpEMA €€ HE ObIJIO JOKA3aHO
HAy4YHBIMH UCCJIEJOBAHUSAMU, YTO IVIMHA BEAET CEO
C IIJIACTOBOI CUCTEMOI ITOAOOHO YIIPYTOMY TEJLY,
CJIOBHO PE3UHA, B TOJIIE KOTOPOU HEBO3MOKHO
CO3/J1aTh TPEIIMHY, [IOCKOJIBKY «PE3UHA» TYT JXKE €€
COMKHET 34 CYET BJIMAHUA YIIPYTUX CUJI, KOTOPBIMHA
OH4 HACHIIIEeHA. M3BECTHO, YTO PE3UHA HE ITO3BOJISAET
PaCTArUBATDL U CKUMATD €€ U BCET/1d BO3BPAIAETCA
B CBOE IIEPBOHAYAILHOE ITOJIOKEHHUE (TAKOB
MIPUPOJHBIA XaPAKTED YIPYIHUX TEJ U BEMIECTB).

ITo 3o xe npuynHe I'PIT Ha MECTOPOXKICHUAX
TypKMEHUCTAHA IPUHOCHUT YCIEX JIUIIb B PEJKUX
CIIy4aax U, KaK IIPABHJIO, B KOMIUIEKCE C KUCJIOTHBIM
BO3JeHCTBUEM. TAKUM XK€ 0OPA30M IOCTYIHUIIN HA
KOXaHOBCKOM MECTOPOXKAEHHUH, OTYETO 3 KOPOTKOE
BpEMs JOOUINUCH NTOJIOKUTEIbHBIX PE3YIbTATOB.

Tenepp KoxaHOBCKOE U JII06a4€BCKOE
MECTOPOXAECHUA HEPTH 1 I'a3d CIIELNATNACTDI
JIACKOBO HA3BbIBAIOT NOOPATHMAMHU WM OJIU3HELIAMU.
XoueTcss OObEKTUBHOCTH PAIU
OTMETHUTD EIIE, YTO MOJIbCKHE
KOJIJIEI'Y BIIEPBLIE O3HAKOMMJIN
YKPAMHCKMX CIIEIIUAJIMCTOB C
AMEPUKAHCKON KOJITIOOHHTOBOM
TEXHUKOM. YKPDAUHCKUE
CIIEUAJIUCTHI OCTAJIMCD B
JIOJITY Y1 O3HAKOMMJIM ITOJIbCKUX
KOJIJIET C TEXHOJIOIUAMU
NPUMEHEHUS PA3TUYHBIX
KUCJIOT B HEAKTUBHOI (popMe (TO
€CTb CyXMX, B BUJIC IIOPOIIKOB)

B IIPOLIECCE BBI30BA IIPUTOKA (PIIIOUJOB ITOCIIE
OypEeHUs, B TOM YUCJIE U HA JII0O6a4EBCKON
YETBIPEXKUIOMETPOBOU CKBA’KMHE, U HA
KOXaHOBCKOM MECTOPOXKACHUU. DTU CyXHUE KUCIOTDI
OBLIN PA3PAOOTAHBI U 3AIIATEHTOBAHBI ABTOPOM
3THUX CTPOK U BHEAPEHDI B IPOMBIIIJIEHHOCTD B
Pa3nUYHBIX HEPTEJOOBIBAIOIINUX CTPAHAX EBPOIIBI
nAsnn. ©
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HEDOTEITPOMDBICJIOBAA XUMM A
IV Mexaynapoanad (XII Bcepoccurickas)

IV MexaynapoaHas (XII BcepocCuinckas) Hay4HO-
NpaKkTHYeCKasa KOHpepeHnus «He(TenpoMBICIOBasS
XUMUS» COCTOSNIACh 29 nioHs 2017 roga B PTY Hed T
urasza (HUY) umenu U.M. I'ybkuHa.

OpraHu3aTopamMu MEPONPHUATHUA BEICTYITHIIN
MUHUCTEPCTBO OO6PA30BAHUS U HAYKU Poccuitckon
Oenepanuy, PIY HedTH U raza (HalimoHaAbHbBIH
UCCJIEJOBATENBCKHUH YHUBEPCUTET) UM. .M. 'yOK1HA,
HIT «HartmoHaIbHBIA MHCTUTYT HE(PTH U I'a3a»,
TexHONOrn4YecKas muaTdopma «IeXxHonIoruu
JIOOBIYM U UCTIOIb30BAHU A YIVIEBOAOPOJOB,

HOLI «IIpOMBICIOBASA XUMU 1>,

OCHOBHYIO ayIUTOPHIO KOH(PEPEHIINH COCTABUIN
npeacrasutenu HUU, By30B, NPEANIPUATHNI U (PUDM,
3aHUMAIOIINXCA PA3PAOOTKON, IPOU3BOACTBOM,
IIOCTABKOM M IPUMEHEHUEM XUMUYECKUX PEATECHTOB
JUIS HE(PTAHOM U Ia30BOU MPOMBIIIJIEHHOCTHA
Ha Tepputopuu Poccun u ctpan CHI' — 6onee
50 4eIOBEK, NPEACTABISIONNX 14 yueOHBIX,
HAYYHBIX U IPOU3BOJCTBEHHBIX OObEAUHEHUI U
OpPraHU3aI UM, HEPTEra30BbIX KOMITAHUH.

V4aCTHHUKHM KOH(MEPEHIIUN CTABUIN CBOEH
LEJIBIO BBIABUTH OCHOBHBIE TEHJICHIIUU B
Pa3BUTHUH MUPOBOI'O U POCCHUICKOI'O PBIHKA
XUMHUYECKUX PEATEHTOB, YCTAHOBUTH KOHTAKTHI
U MOJIYYUTh HEOOXOJUMYIO HH(POPMALIHIO O
COBPEMEHHOM YPOBHE IPOU3BOACTBA U IIPUMEHEHU S
XUMHUYECKUX PEATEHTOB 111 HE(PTAHOM U I'a30BOM
MPOMBIIUIEHHOCTU.

C IPUBETCTBHUEM K YYACTHHUKAM KOH(MEPEHITUN
06PATUIICA IPOPEKTOP IO MHHOBAITMOHHON
JEATEIBHOCTU U KOMMEPIIUATIU3ALINH PA3PAOOTOK
PI'Yuedpru nraza (HIY) um. U.M. I'y6xuHa
npogeccop M.A. CunuH. OH, B YaCTHOCTH,

CKa3aJL: «DTa KOH(PEPEHIIMS IPOBOJUTCS YKE HA
NPOJO/KEHNH ABAJLATH JIET, €ECIA YYECTD, UTO
paHbIIIe OHA IPOXOANJIA HE €KETOHO, 4 PA3 B 1B
roja. KongepeHnusa HaXOAUT CBOUX CIYIIATEICH,
Y4YaCTHHUKOB, M 3TO, HECOMHEHHO, CBUJIETE/ILCTBYET
O TOM, 4TO €€ TEMATUKA AKTYaJIbHA, BOCTPEOOBAHA,
MHTEPECHA U BBICHIE IIIKOJIE, U IIPOU3BOACTBEHHBIM
HPEANPUATUAM OTPACIU. B Poccnu criennaancTos 110
HePTENPOMBICIOBOM XMMHUH I'OTOBAT ABE KaPEAPHI,
opfHa — B PTY HedTu 1 raza um. .M. 'y6kuHa, BTOpas
— B Ka32HCKOM TEXHOJIOTMYECKOM YHUBEPCUTETE.
COIJIaCHO HAIIMM CUCTEMAM JTOTIOJTHUTETTLHOTO
06Pa30BAHMS MBI TOTOBUM JOCTATOYHO OOJIBIIOE
KOJIMYECTBO CIICLMAINCTOB JJIs1 PA3HBIX KOMITAHHWH.
B aTOM rozry y Hac COCTOSIICS IIEPBBIHA BbIITYCK HOBOM
Kadephl, CO3JAHHON KOMITAHUEN «[A3[IPOM HEMDTh>.
Kagenpy ycioBHO Ha3pIBaeM «I'PyTHOU3BICKAEMbIE
3a11aChl». [ 1epBbIii BHINYCK — IBEHAALIATD YEJIOBEK —
OY€Hb TOJIKOBbBIE XOPOIIHE PE6ATA. MBI OYEHD
JIOBOJILHBI PEAJIM3ALUEIN UJEU CO3/IAHN OA30BbIX
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HAYYHO-TIPAKTUYECCKAA KOH(PEPEHIIUA

Kadpeap, KoTopyo noajepxanu «<JTIYKOWI»,
«3apyoexxHePTh>, «PocHedTh>. Kadeapsl paboTaior
OTIUYHO. [TOArOTOBKA CIEUAIUCTOB 110 CAMBIM
BOCTPEO6OBAHHBIM HAIPABJICHUAM BEJICTCS HA
BBICIIEM YPOBHE>.

Temarnueckoe nose IV MexayHapogHou
(XII BcepOCCHUHCKOIT) HAyYHO-TIPAKTUYIECKON
KOH(pepeHITUH «HepTenpOMBICIOBAsI XUMHUS» OBLIO
C(POKYCHPOBAHO HA CJIEAYIOMNX HAIIPABJICHUAX:

* pEareHTHl [ 6yPEHUS, 3aKAHYNBAHUS U PEMOHTA
CKBAXXUH;

* pEareHThl U TEXHOJIOTNH UX IPUMEHEHUS B
IIPOLIECCAX MOBBIICHU A HEPTECOTAAYH I1JIACTOB,
WHTEHCU(HUKALTNY TOObIYU HEPTH;

* pa3paboTKa U IPUMEHEHUE COBPEMEHHDBIX
3AIUTHBIX MATEPHUAJIOB U HHTHOUTOPOB
KOPPO3UH, 6AKTEPUIIUIOB, UTHTHOUTOPOB
COJIEOTVIOXKEHU S, TAPAPUHOOTIOKEHUS TIPU
JIOOBIYE M TPAHCIIOPTE HE(PTH U ra3a;

* IPUMEHEHHUE BOAOPACTBOPHUMBIX TOJIMMEPHBIX
MATE€PHUAJIOB B IIPOLIECCAX IKCIUIYATALUU
HEPTAHBIX MECTOPOXICHU,

* OBEPXHOCTHO-AKTHUBHBIE BEIIECTBA B HE(PTAHON U
Ia30BOU IPOMBIIJIEHHOCTY;

* (PU3BUKO-XUMHUYECKHUE UCCIICIOBAHUS HEPTEH
U PEATEHTOB, IPUMEHSAEMBIX JIJISI JOOBIYU U
TPAHCHOPTA HE(PTHU U I'a3a,

e cTaHAapTUu3danusd B oobmactu HITX, apToMaTr3a1ius,
06pA30BAHME.

Ha KoH(pepeHIINY ObLIN 3aC/TYIIAHBI U OOCYKIECHDI
12 nneHapHBIX JOKIAIOB.

B nporpamMmmy MEpONPUATHS BXOAWUJI KOHKYPC Ha
JIYUIITHH TJOKJIAJ KOH(PEPEHITUY U JIYYIITUH TOKIA]]
Cpeaur MOJIOABIX CIIELIUAIUCTOB.

HenzMeHHBIN YYaCTHUK BCEX KOH(PEPEHIINH
«HedTenpoMbICIOBas XUMHSA» CO BDEMEHH
OCHOBAHUSI MEPON PUATHUS, 3aMECTUTEIIb TUPEKTOPA
10 Hay49HO padoTre OO0 «Y(PUMCKHUI HAYIHO-
TEXHUYECKUU LIEeHTP» A TeIMH BBICTYIIUII C
JIOKJIAZIOM «ITapaJOKChl HEPTENPOMBICIOBOU XUMUW».

Hoknan «<KoMnbpioTepHas cucTeMa «MOOUIIBHBIN
oneparop». Conb30BaHUE B PAOOTAX IO KOHTPOJIIO
NPUMEHEHUS XUMHUYECKUX PEATEHTOB> O3By YN
C.A. IlIagbIMyXaMeLOB, PYKOBOAUTEIb HAIIPABICHU S
O BHEAPEHUIO M KOHTPOJIIO UCTTOJTHEHU A
TEXHOJIOINYeCKOU OKyMeHTanuu OAO daznpom
HePTH», ¥ BJL. IMIIypOB, pyKOBOAUTEb HATIPABICHUA
1O XMMU3AIUU IPOIECCOB 100N OAO «J"a3rmpom
HEPTDH>.

O «COBPEMEHHBIX NOAXOAAX K IIPUMEHEHUIO
MNOTOKOOTKJIOHAIOIINUX TEXHOJIOIUH C yYETOM
MapupyTa (PUIBTPALUN 3aKA9UBAEMOU BOJbI>
pacckaszan T.A. ICMaruiIos, ITTABHBIA MEHEIKED IO

\/ MYH OOO «PH-YpaHUTTNHEDTE>. DTOT AOKIIA] ObLI



MPU3HAH JTyYIIUM JOKIAJOM KOH(DEPEHI UL
«HOBBII COCTAB 17151 6JIOKUPOBKU OOBOJJHEHHBIX
30H IJIACTA NOJTHUCHUIMKATHBIMU I'eJIEOOPA3yIOIUMHU

COCTaBaMU» IpEACTaBuia npodeccop Kadeapol
PHI'M ®I'BOY BO «Y(hUMCKUI TOCYAAPCTBEHHBIN
HE(PTAHON TEXHUYECKUI yHUBEPCUTET>

JLE. JlendyeHKOBA. «O630p MATEPHUATIOB U TEXHOJIOTUH
JULS TUKBUJIAITMH MEKKOJIOHHBIX IIPOSIBJIEHU B
CKBaKMHAX» ObLI ¢/ie1aH T.O. HUrMaTy/IInHbIM,
3aBeyonum tadoparopueit PUP OOO «PH-
VpaHUTTNHEDTD.

C noxsanoM «JlosbliieHuE 3PPEKTUBHOCTH
kperuienusa RCP-iponmnanTa B Tpemune I'PIT
OyTEM IPUMEHEHUS IK30TEPMUYECKUX COCTABOB
cepuu IICK»> BeicTynna A.A. MAaMBIKUH, IVIABHBIA
cnenuanucT OO0 «Y(PUMCKUUI HAYYHO-TEXHUYECKUIA
LEHTP>.

O «BXOAHOM KOHTPOJIE KAJIbLINA XJIOPUCTOI'O
TEXHHUYECKOI'0» pacckasayua M.IO. Mannkosa,
HavanbHUK o17ie1a OO0 «HK «PocHedTh> — HT1.

OTINYUTENTBHOM OCOOEHHOCTBIO HBIHEITHEN
KOH(PEPEHITUHU CTATH APKUAE JOKJIATBI MOTIOJBIX
YUYEHBIX — HOBOT'O IIOKOJIEHUA CITEIJUATTUCTOB
HEMTENPOMBICIOBOU XUMUU.

«MeTOBI TECTUPOBAHUA CHIUTBIX ITOJIMMEPHBIX
cucrem» npeacrasuiaa A.B. Kitaosa, MHXEHEP-XUMUK
2-i1 kareropuu OO0 JIYKOWJI-UHKUHUPUHT»
«KoranpiIMHUTTMHeDTh>. DTOT JOKJIA/ ObLI OO'bSIBICH
MO6ENUTEIIEM B KOHKYPCE JTIOKJIA/IOB MOJIOABIX
CIIEUAIICTOB.

O «COBEpUIEHCTBOBAHUU TEXHOJIOTUH OOPHODI
¢ ACIIO nipy 10OBIY€E BBICOKOBSI3KUX HeTEN»
pacckasana [LH. lappuna, acnupant PI'bOY
BO «Y(pumMckuii rocysapCTBEHHBIN HEPTIHON
TEXHUYECKUN YHUBEPCUTET.

«HccneoBaHne KOMITO3UIIUU C TTOJIyYEHUEM
KMCJIOTBI HA 3260€ /11 UHTEHCU(PUKAIIUU IIPUTOKA
U3 KAPOOHATHBIX KOJUIEKTOPOB» IPEICTABUII
[.B. Hypues, aciipant ®I'BOY «PI'Y HedTH 1 raza
(HNY) nmenu .M. I'y6KkuHa.

«DYHKIIMOHATU3UPOBAHHBIE ITOJIUCAXAPU/IBI KAK
OCHOBA MTHI'MOUTOPOB KPUCTAJUIN3ALIUN KapOOHATA
KaJIbLUS, CYIb(ATOB KAJIBLIUS U 6APUST» — TAKOE
HA43BaHUE HOCWJI OKIa1 A.B. @axpeeBoy, aClIMpPaHTa
OI'BOY BO «Y(pUMCKHH I'OCYyJapCTBEHHBIN
ABUALIMOHHBIN TEXHUYECKUI YHUBEPCUTE T,

O «Pa3zpaboTKe MHI'MOUTOPA CONEOTIOKEHUI
C GAKTEPULUHBIMU CBOMCTBAMU JJIs1
MIPEIOTBPAIICHUS OTIIOKEHUH ITPU TI06bIYe HEPTH»
posoxuia JI.P. @azynnuna, aciupant @PT5OY BO
«Ka3aHCKHM HAalTMOHAJIbHBIM UCCIEIOBATEIbCKUN
TEXHOJIOI'MYECKHUI YHUBEPCHUTET>.

B paMKax KOH(PEPEHIIUU TPAJUITMOHHO COCTOSIICS
KOHKYyPC (poTorpaduii «<Kpacora MECTOPOXKIACHUI»,
o6eUTEeIEM KOTOPOTO CTaJI CHUMOK aBTOPCTBA
A B. Crpenbyosa. JIyamune (poTorpadpuu KOHKypca
OyAyT ONyOIIMKOBAHBI B O/THOMMEHHOI pyOpUKE
JKypHaJa «BpeMst KOITIOOUHTIA», CTAPT KOTOPOM B
U3IaHUHU Jaj1a Tpodeccop Kadeaphl TEXHOIOIMHU
XUMHUYECKUX BEIIECTB 11 HE(DTAHOM U Ia30BOM
NPOMBIIUIEHHOCTUA PI'Y HeTH M ra3a uM.

WM. Ty6xuna JLA. Maragosa.

KoHpepeH11s OTMETHIIA, YTO B IIOCJIETHUE

TO/ibl 3HAYUTEJIbHO AaKTUBU3UPOBAIUCH HAYYHO-

HCCIJIEIOBATENBbCKUE PA6OTHI, HAIIPABJICHHBIE HA

IIOJIYYEHUE PAZTUYHBIX XUMUYECKUX PEATCHTOB

U UCCIEA0BAHNE MEXAHNU3MA UX JICHCTBHUS, O YEM

CBH/IETEJIBCTBYIOT, B YACTHOCTH, KaK 38 CcTaTeil U

TE3UCOB, IPE/ICTABICHHBIX HA KOH(MEPEHITUH, TAK U

BCe 60JIEE MU POKOE UCTIONIb30BAHUE OTEYECTBEHHBIX

XHUMPEAreHTOB B HE(PTETA30BOM OTPACIH, OOIIHH

06'bEM KOTOPBIX TOJIBKO 711 HEPTETOOBIBAIOMINX

npeanpuaTui npespimaeT 300 ThIC. TOHH B IO,
Ocob60e BHUMaHME Ha KOH(PEPEHIINHU ObLIIO

YAEJIEHO TEXHOIOTHUAM IIPOBEJEHUS PEMOHTHO-

U3O0JISAIJMOHHBIX PA6OT M TEXHOJIOTUSIM 11O 60pbHE

C OCJIOXKHEHHUSIMHU B IOObIUE HEPTHU.

KoHdepeH1usa NpuHsIa CIeAyIOnee PEMECHUE:

1) OTMETUTD AKTYAJILHOCTD M CBOCBPEMEHHOCTD
MIPOBEAECHUS NTOJOOHBIX KOH(DEPEHIIUH U
XOPOIIYIO OPTAHU3ALHUIO €€ PAOOTHL

2) IposecTty V MeXAyHAPOAHYIO HAYYHO-
NPAKTUYECKYIO KOHPEPEHIUIO «TIpOMBICIOBAS
xuMust> (XII BcepOCCUICKYIO HAYyYHO-
IPAKTUYECKYIO KOH(PEpPEHIUIO) B UIOHE 2018 roza.

3) B pamkax TexXHOJIOrn4eCKOH NIaT(hOPMBI
«TexXHONIOTNY JOOBIYH U UCIIOJIb30BAHUS
YIVIEBOJIOPO/IOB»:

* KOHCOJIUUPOBATD JAHHBIE U Pa3paboTaThb
OTPACIEBOY COOPHUK METOJIUK JIJISI TECTUPOBAHUSA
XUMHUYECKUX PEATCHTOB, IPUMEHSIEMBIX B
MPOIECCAX HEPTEra30400bIYH, NOATOTOBKH U
TPaHCIOPTA HEPTH;

* NIOJIOTOBUTDH METOAUYECKUE MATEPUAIIBI JJ15
0oby4eHu s, NOATrOTOBKH, IIEPENOATOTOBKHU
U CEPTUMHUKALINU COTPYJHUKOB OTAEIOB
IIPOMBICJIOBOY XUMHUH HE(PTAHBIX KOMITAHUA
U COTPYAHHUKOB, 3aHUMAIOIIHXCS BOIIPOCAMHU
HE(PTENPOMBICIIOBOM XUMUM.

4) TIpOJOMKUTH COTPYAHHUYECTBO B OOIACTH
pa3paboOTKH, TPOU3BOJCTBA, UCCIEJOBAHUA U
MNPAaKTUYECKOTO UCIIOIb30BAHUA XUMHUUIECKHUX
peareHToB, 06paIast 0CO60€ BHUMAHHE
HA CO3[JaHUE MHOT'O(DYHKIITMOHAIBHBIX U
3KOJIOTMYECKHU 6OJIEE YUCTHIX, SKOHOMUYECKHU U
TEXHOJIOTMYECKH BBITOJJHBIX PEATEHTOB.

5) OpraHusosars O KOHIIa 2017 rojja HE MEHEe
JIBYX TEMATHYECKUX CEMHUHAPOB I10 ITPOOIEMAM
HEPTENPOMBICIIOBO XUMUU. PacCMOTPETH
BO3MOKHOCTB ITIPOBEJICHUSA TAKUX CEMUHAPOB HA
OCTOAHHOI OCHOBE.

6) BoJee mUpPOKO MPUBJIEKATD K paboTe B
KOH(EPEHIINHU CTYACHTOB, PAOOTHUKOB
HeMTAHBIX KOMITAHUI, CEPBUCHBIX IIPEANIPUATHI
o HITX.

Te3ucot 0ornaoos IV MexcoyrapooHoti
(XII Bcepoccuiickot) Ha)uno-npaKmuueckort
Kongeperyuu HegpmenpomuoLcao6asn Xumus»,
onusKue no memamure K UHGOPMayuoOHHOMY
OO ACYPHANG <Bpemsa KoamoouH2a.
Bpemsa I'PI», npeocmasieHos 8 n00OOPIe,
OnYONUKOBAHHOU 8 OAHHOM HOMEpe Haulezo

e U30AHUA.
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HoBble TEXHOJIOT'UU

B I'A30BOU IIPOMBIIIUICHHOCTU

(ra3, He(PTb, SHEPTETUKA)

[BeHaaras Bcepoccurickas KOH(pepeH U
MOJIOZIBIX VYEHBIX, CHEITUATUCTOB, CTYACHTOB  “MeHn U.M. TybkuHa

ITy61n4YHOE aKIIMOHEPHOE O6IECTBO «['a3mpom» u PT'Y
HedTu urasa (HNUY) umenu .M. I'ybKHuHA IPOBOAAT
24-27 okTa6pa 2017 roga Ha 6a3e PI'Y nedpru nraza (HHUY)
nMeHU ML.M. I'yOknHa [IBeHa1aTyIO BCEpOCCUICKYIO
KOH(l)CpCHLII/IIO MOJIOABIX YYCHBIX, CIICITUAINICTOB
U CTYAEHTOB «HOBBIE TEXHOJIOTMHU B I'a30BOI
OPOMBIIUIEHHOCTW> (T3, HE(PTh, SHEPIETUKA).

Ky4acTHIO B KOH(PEPEHIINU TPUITIAIIAIOTCS
MOJIOABIC YICHBIC U CIICITUATIVICTBI IIPOU3BOACTBCHHDBIX
OPraHu3aI Ui, By30B, IPOCKTHBIX U HAYYHO-
UCCJIEJOBATENBCKUX MHCTUTYTOB HE(PTEra30BOT'O
KOMILJIEKCA, CTYJEHTBI HE(PTErA30BbIX BY30B U
(PaKyIBTETOB B BO3PACTE JO 35 JIET.

IIporpaMma KOH(PEPEHIIUU NTPENYCMATPUBAET
TVICHAPHDBIC 1 CCKIIMOHHBIC 3ACCAAHM S, 4 TAKKC
CTCHAOBBIC JOKJIAABI ITO CIICAYIOIMUM HAIIPABICHUAM:

1. Teonorwus, NOUCK U Pa3BeIKa HE(PTETA30BbIX
MECTOPOXICHU,

2. Pa3paboTka MECTOPOXKAECHUN YIJIEBOAOPOLOB;

2.1. PazgpaboTKa menb(pPOBLIX MECTOPOXKACHUN
YIJIEBOAOPOJOB;

3. BypeHme CKBaXXKUH;

4. TIpOEKTUPOBAHME, COOPYKEHHUE U SKCILTYATALIHA
CHUCTEM TPAHCIOPTA U XPAHEHUSA YITIEBOJOPOIOB;

4.1. TeXHONIOIUU NPOU3BOACTBA U TpaHcnopTa CIIT;

4.2. TIof3eMHOE XpAHECHUE I'd34,

5. AKTyaJbHBIE IIPOOIEMBI IEPEPAOOTKH YITIEBOJOPO/IOB;
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6. TIpo6rembl pa3pabOTKH, CTAHAAPTU3AIINH,
cepTU(PUKAINU U 0OECIEYEHU S HA/IE)KHOCTU
00OPYIOBAHUS HEPTETA30BOI'O KOMILJIEKCY;

7. MoaenupoBaHUe, ABTOMATU3ALUA U YIIPABJICHUE B
HEPTETa30BOM NPOMBIIIIEHHOCTH;

8. AKTyanbHBIE IPOOGIEMBI PA6OTBI NPEAIIPUATUN
HEPTETA30BOI OTPACIIH B YCJIOBUAX KypCa HA
UMIIOPTO3AMEIECHUE;

8.1. DKOHOMHUKO-YIIPABJICHUYECKUE ITPOOIEMBI
(DYHKIIMOHUPOBAHUS IPEIPUATHH
HEPTETa30B0M NPOMBIIIEHHOCTH P®d;

8.2. I[IpaBoBeIi€ NPOOGIEMBI PA3BEJKH, JOOBIYU 1
TPAaHCHOPTHPOBKHU YIJIEBOJIOPOIHOTO CHIPbS;

9. Pa3BUTHE YEIOBEUYECCKUX PECYPCOB B
He(TErazoBou OTpaCy;

10. DHEprocoepeReHue U IKOJIOT U,

11. DHepreTuka.

OCHOBHas! 11€/1b KOH(PEPEHITUH — ITO/IJICPKKA
TAJTAHTINBON MOJIO/IEKH, PA3BUTHUE €€ TBOPUYECKUX
CIIOCOOHOCTEH, 4 TAKKE POPMUPOBAHUE KATPOBOI'O
MOTEHIINAJIA OTPACIIH.

KoHpepeHIUA JaeT BO3MOXHOCTD MOJIOABIM
CHEUAINCTAM BMECTE C BEAYIIUMH yYEHBIMU U
PYKOBOAUTEISMHU OTPACIHA OOCYIUTb IIEPCIIEKTUBHLIE
HAYYHO-TEXHUYECKUE PA3PAOOTKH, BHE/IPEHHE
KOTOPBIX HAIIPABJICHO HA IAJIbHEHIIIEE PA3BUTUE
HEMTAHOI U TA30BOM MPOMBIIIJIEHHOCTH. ©




SCHOELLER-BLECKMANN
DARRON RUSSIA

BbLICOKOE KAYECTBO W MHAOMBWAYANBHLIM NOAXOA
KO BCcem TpeboBaHuam 3akasquka ans adpekTMBHoro cCoTpygHMyecTea

HemarnurtHbie YBT BHyTpHCKBaXKMHHOE
W NPOM3BOACTEOD o6opynoeanue BICO

KAYHECTBO — oTBeTCTBEHHOCTb Ka>xaoro

QUALITY — is everyones responsibility

UnuprynauuoHHbie Hepazpywawwmi
nepesoaHmku PBL KOHTpPONb

629800 Noyabrsk, Industrial Zone,Panel XIYANAO | Russian Federation
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A Coiled Tubing Times Journal

5713 mamberi

ﬁ Start a cormversation with your group

=
i“) Mary Hulikowska
Murkating Executave COILED

Meet the new (jubilee) #80 June issue of Coiled Tubing
Times Journal!

HanoMuHaeM HAIIMM YUTATENISAM, YTO HAYIHO-
IIPAKTHYECKHH KypHaJI <BpemMsa KOITIOOHHTa»

BEZET AKTUBHYIO JICATEIBHOCTD B COLUAIBHBIX CETAX. B
YACTHOCTH, )KYPHAJ UIMEET COOCTBEHHYIO CTPAHUYKY
(https://twitter.com/cttimesdotorg) B Twitter, IIpoOKoO
PACOPOCTPAHEHHOU COIMATIBHOM CETH 151 OOMEHA
KOPOTKHUMHM COOOIICHUSIMU. TaM BCEra MOKHO HANUTH
CCBIJIKH HA HAUOOJIeE AKTYAJIbHbIE HOBOCTH HE(PTErd30BOM
UHAYCTPUH U HE(PTECEPBUCA. [ITaHHAsA ONIUS OyJET BECbMA
MOJIE3HA [IOIB30BATENAM, KOTOPBIE YACTO UCIIONb3YIOT
MOOHJIbHBIE YCTPOMCTBA Y IVTAHIIETHI JJIs1 BBIXO/1A B CETh
HMHTEPHET NOCPEACTBOM CHELTUATBHOTIO MOOUIBHOTO
npunoxxeHusa Twitter.

Taxoke )KypHaJI «BpeMs KONITIOOMHI'a» UMEET
COOCTBEHHYIO I'PYIITY B COLIMAJIBHOU CETH JIJIS IOUCKA U
YCTAaHOBJIEHUS Ie7I0BbIX KOHTAaKTOB LinkedIn. B aToit ceTn
3aPETUCTPUPOBAHO CBbIIIE 500 MUIIMOHOB ITOJIb30BATENEHN,
npeacrapasomux 150 orpacaent 6usneca n3 200 cTpaH.
I'pynma Hamero xxypnaia (https://www.linkedin.com/
groups/2244679) akTUBHO Pa3BUBACTCS U pacTeT. Ha
JAHHBII MOMEHT OHA HACYHUTBIBACT O00JI€€e 5,7 THICAYH
y4acTHUKOB 13 Poccum, CIITA, Kanazsl, birxkaero BocToxa,
CcTpaH JIATUHCKOU AMEPUKHU U A3UATCKO-THXOOKEAHCKOT'O
pEeruoHa.

CeTtp LinkedIn 11o3BoJIsIE T HE TOJILKO HAJMAAUTD JEJIOBBIE
KOHTAKTBI, OOPECTU HOBBIE 3HAKOMCTBA, HO TAKXKE U
MOJIYYUTB OTBETHI HA MHTEPECYIOMUE BAC BOIIPOCHL B
HAIIEU I'PYIIIE COCTOUT MHOXKECTBO IPO(PECCUOHAIIOB,
PadoTAOMMX B HEPTEra30BON OTPACIIH B LIEJIOM U B
UHAYCTPUH KOJITIOOMHT A B YACTHOCTH. Beerma MoxXHO
PACCYUTBIBATH HA TO, YTO BAII BOIIPOC HE OCTAHETCA 6€3
BHUMAHM A U BBI CMOXETE ITOJIYYUTD MTOJIE3HYIO A1 BAC
UH(pOPMALHIO.

KypHan «BpeMs KONTIOOMHT a» ITPOJOJIKAET ITYyOIUKALIHIO
HEKOTOPBIX HAMOO0JIEE MHTEPECHBIX U OKUBJIEHHBIX
JUCKYCCHH, HAYATBIX B I'PYIIIIC HAIIET'O )KYPHAJI4 B CETH
LinkedIn. Hrxe npuBeieHA O/1HA U3 HUX.

ABUrATENEN

N NOCTABLILINKOB
CHOICE OF MOTORS

AND MOTOR
PROVIDERS

Let’s remind that scientific and practical
Coiled Tubing Times Journal is an active member
of social networks. In particular, the journal has
its own page on Twitter (https://twitter.com/
cttimesdotorg), a widely known social network
that enables users to send and read short messages.
On that page one is always able to find links to the
most up-to-date news of oil and gas industry and
oilfield services. Such an option will be very useful for
our readers who often use mobile phones and tablets
for surfing the web and accessing the Twitter via a
specialized mobile application.

Coiled Tubing Times has its own group on
LinkedIn website. LinkedIn is a business-oriented
social networking service which allows establishing
professional relationships. More than 500 millions
of users representing 150 industry segments from
200 countries are registered in the service. The
group of our journal (https:;//www.linkedin.com/
groups/2244679) is actively developing and growing
in a number of participants. More than 5,700 users
from Russia, USA, Canada, Middle East, Latin America
and Asia-Pacific region are currently registered as the
members of our group.

LinkedIn social networking service allows not
only to establish business contacts and find new
friends, but also to find answers to the questions you
are interested in. A large number of professionals
working in oil and gas industry in general and coiled
tubing industry, in particular, are the members of our
group. You can always count on that your questions
will find the proper answers, and you’'ll get the
information that will be useful for you.

Coiled Tubing Times continues to publish some of
the most interesting and lively discussions started in
the Coiled Tubing Times group on LinkedIn. One of
such discussions is introduced below.

Kopu KamuHCKWU, 2/1a6a komnaruu Drill-Tek MWD Services, ClipaliiBaeT: «Ha pbIHKE TaK MHOT'O
[MOCTABIIUKOB 3a00MHBIX JIBUTATEICH. Ha 4eM Bbl OCHOBBIBACTE CBOI BBIOOP? KAXKETCS, C KAXK/IbIM I'OZIOM
MOSIBJISIETCSI BCE OOJIBIIE U OOJIbITE KOMITAHWH, C TOUKM 3PEHUS IKCILTYyaTAIMU KAK BbI BHIOUPAECTE

MNPOAYKITUIO, KOTOPAA ITPUHCCCT II:J.I/I6()JH)LHYI() IIOJIb3Yy KHHCIITY?»
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Cory Kaminsky, Chief Executive at Drill-Tek MWD Services, says: “So many choices with motor
providers, how does one sort through the noise? It seems there are more and more motor companies
popping out of the woodwork every year. From an operating perspective how do you sort out who has a
product that has been designed to provide benefit to the customer?”

JIyn3 Kinayauo: «C MOEH TOUYKH 3PEHUS, HY’KHO BBIOUPATh KOMITAHNH, IPE/JIATAIONINE 60Iee
Ka4ECTBEHHBIC CTAH/APTHI CHJIOBOH CEKITUU, KOTOPAS SIBIISICTCS «CEP/IIEM» 3A60HHOTO JIBUTATEIISL.
bonee TOI'O, KOMITAHWA JOJIKHA IPEJOCTABUTDH JAHHBIC O HA/JCKHOM ITPEBCHTUBHOM TCXHHUYCCKOM
OO6CITY>KUBAHUH, BKJIIOUAsI TH(POPMALTHUIO O IPUMEHAEMBIX OYPOBBIX PACTBOPAX, BDEMEHU PAOOTHI U T.J1.»
Luiz Claudio: “In my point of view, you have to choose those who offer higher power section standard
which is the "heart" of a mud motor. Moreover, company should apply a reliable preventive maintenance by
including key information such as mud used, hours operations, etc.”

OaBug Aaroaan: «<Kommanusa Guardian Oilfield Services mpegoCTaBUT KOHCYTBTAITHIO IO

BBIIIOJIHEHUS PAOOT M AHAINU3 IPOBEACHHDBIX ONIEPALINH C 3300MUHBIM JJBUTATEIEM. MBI MOXEM

MIPOBEPUTD BCE, UTO 3aTPEOYET 3aKA3UUK. Y HAC UMEETCS OTPOMHBII ONBIT B HAKJIOHHO-HAIIPABICHHOM

OypeHHU. MBI MOKEM BBITIOJIHATH KAYECTBEHHBIN ayJJUT BAIINX OCTABIINUKOB U OTAENA IO PA6OTE C

JIBUT'ATEJISIMU 7T ONIPENETIEHUA JTIOOBIX IPOOIEM U PEKOMEH/IAIIUHU YIIYUIIEHU >,

David Youngblood: “Guardian Oilfield Services will provide consulting for pre job and post job motor

analysis. We will check to whatever level that is required. We have extensive Tooling Knowledge in the
Directional Drilling Industry. We can perform a Quality Audit on your vendors or motor department to
identify any issues where improvement is required.”

Kapioc I'oHcase3: «<Komnanus DynoMax Drilling Tools MOXKET He TOJIBKO IPEJOCTABUTD

KAa4E€CTBEHHBIHN 3a00MHBIN IBUT'ATE/Ib, HO M KAYECTBEHHOC €0 OOC/IyKMBaHUE. Ha MOT B3I,

MHOTZA ABUTATEN PYTAIOT 34 HU3KYIO IPOU3BOANUTENBHOCTD, 4 IPOU3BOJUTEIBHOCTb HAUUHAETCS C

IPOMECCHOHAIN3MA JIIOJIEH, PAOOTAIOMMNX C HHCTPYMEHTOM, KOHTPOJIS KAYECTBA U IIPEBEHTHBHOT'O

TEXHHUYECKOT'O OOCTYKUBAHU .

Carlos Gonzalez: “DynoMax Drilling Tools can provide not only a Quality Motor, but Quality Service.

In my opinion sometimes motors get a bad reputation for their performance, and your performance
starts with the quality of people you have working on your tools, the quality control and preventive
maintenance.”

Kopu KamuHckn: «Cnacubo, pedssta. Paji CIbIIaTh, 9YTO €CTh JIIO/H, BEPSIIIHE B TO, YTO CEPBUC
ABJIAECTCA KJIIOYOM K YCIIEXY. SHAHME TOI'O, YTO MOXKET IIONTHU HE TAK, U IPEBEHTUBHBIA PEMOHT — BOT
4TO Ba2KHO. Kaproc, 4 1yMmaro, aro 99% xano6, HOCTYHAIOMNX Ha 3a60MHbIE IBUTATEIN U YCIIYTH 1O
U3MEPEHMIO B IPOLIECCE OYPEHM S, MOTYT OBITh OOYCIOBJIEHBI HEKOPPEKTHOM PAOOTOIM ONIEPATOPOB C
3TUMM UHCTPYMEHTAMH (BHE 30HBI UX PAOOUYUX ITAPAMETPOB)>.

Cory Kaminsky: “Thanks guys. It is nice to see people sharing the belief that service is the key. Knowing
what could go wrong and repairing it before it does, is what I think I am hearing here. Carlos, I think
between MWD and motors that accounts for 99% of things "blamed" on tripping, it could as easily be that
the operators don't correctly operate these items within their parameters.”

Kapaoc I'oHcasies: <1 MOJHOCTIO COITIACEH. Sl HAUMHAJ CBOIO paboTY B C(pepe yCyT IO IPOBEJECHUIO

U3MEPEHUN B IPOLIECCE OYPEHMA U TIPOU3BET MHOXKECTBO PA6OT MO NPEBEHTUBHOMY TEXHUYECKOMY

O6CIY)KUBAHUIO U KOHTPOJIIO KA4ECTBA 3200MHBIX ABUTATENECA. MHE TOBOPHUIIN, UTO KOHTPOJb KAYECTBA,

KOTOPBIH A IIPOBOXKY, TO ITEPE6OP.

Ho Moe MHEHHE, UTO BCECTOPOHHSAA IIPOBEPKA MHCTPYMEHTA MEPE]] CITyCKOM B CKBAXKUHY —

3TO BOBCE HE TIJIOXO>.

Carlos Gonzalez: “I totally agree with you, I started off in MWD and implemented allot of the QC and

Preventative Maintenance into the motor. I have been told my QC process is overkill, but I don't ever think
checking a tool thoroughly before going downhole is a bad process.”

Kpuc Mayione: «He ncnonb3ynte KUTArMCKUE KOMIUIEKTYIONNUE, A TAKKE IIPEAOCTABIANTE KAK MOKHO
6oJbI1e UHPOPMAITUH T10 IBUTATEIIO (IPOU3BOJJUTEIBHOCTD, 3AI1YACTH, CYMMAPHA HAPAOOTKA)>.
Chris Malone: “No Chinese parts and as much info on the motor and your motor fleet you can get
(hours run, performance, parts tracking).”

Dapxya XaMumoB: «[IpaBuIbHO NOJOOPAHHAS KOH(MUTYPALUSI ITO]] KOHKPETHBIE PAOOTHI
(OITUMU3AIUA = PA3MEPBI CKBAKUHBI, TEMIIbI HA00OPA KPUBU3HBI, POTOP (XPOM UJIU BOJIbPPAM),
CTAOUJIN3ATOPBI, PAJAHUAIbHBIE NOAIIUITHUKH, TDAHCMHCCHA U T.[1.), KOHTPOJIb KA4ECTBA, KAYECTBO
CEPBUCA, IKCILTYATALUA JJBUTATEIIA B IPEJEIAX PAOOUUX ITAPAMETPOB>. }
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Farhod Hamidov: “Properly selected configuration for the application (optimization = hole sizes,
BURs, rotor (chrome vs tungsten), Stabilizers, radial bearings, transmission, etc.), Service Quality + QA/QC,
material as well as operating the motor within the limits of the technical & engineering datasheet.”

Maxnn ,Z[ennacca}m: «He CMOTPHUTC HA XAPAKTCPUCTUKU ABUTATCIIA, CMOTPUTC HA IIPCUMYIIICCTBA.
51 6B1 BbI6p2UI KOMITAHHIO, KOTOPAA IIPCAOCTABJIACT IYIIIYIO TCXHUYCCKYIO, CCDBUCHYIO 1
HOCHAEIPOAAKHYIO ITOAICPIKKY>.
Majid Delpassand: “Don't look at the motor features, look at the benefits. [ would go with the company
that provides the best technical, service, and after sale support.”

ben KpI/IMCp: 1 [)216()T2{J1 KaK C ABUT'ATCISIMU KUTAUCKOTO MMPOM3BO/JACTBA, TAK 1 C ABUTATCI/IAMU

AMCPHUKAHCKOT'O ITPOMU3BOACTBA. JIN49HO g BHU/CJI 6OBIIIEE KOTHYECTBO ITOJOMOK 1 TPEOINH OIIPABOK HA

KATANUCKUX ABUTATENIAX, YEM HA AMEPUKAHCKHUX. Sl paboTaIo € 3a60MHBIMU IBUTATEIAMU C 1992 rofa u

BHU/ICJT OT'POMHOC KOJIMYCCTBO PA3HBIX BAPUAHTOB. EcTh TOJIBKO JIBC CTATOPHBIC KOMITAHWH, KOTOPBIC OBl

S TIOPECKOMCH/JOBAJI>.

Ben Creamer: “I've worked with and on both Chinese and American made motors. I've personally seen

more Chinese mandrels crack and break off than American made. I've been working with mud motors
since 1992 and worked on so many different designs. I would only recommend 2 stator companies.”

,ZISH (I)eprlocon: 1 MOTI'Y TOBOPHUTD TOJIBKO JIMIIb O TOM, YTO CaM BHU/ICJTI U UCITIOJIb30OBAJI. Ectp IIpOCTOC

MPOBEPCHHOC MPABUJIO, KOTOPOC A OIIPCACTINII J1JI51 cebs: yeM OOJIbIIe KOMITAHH A, TEM BBIIIC ITAHCHI

Pa3IMYIHBIX ITOJIOMOK. Mauiibie CCPBUCHBIC KOMITAHHUH HC MOI'YT cebe ITO3BOMHUTD PEryaapHbIC Hp()6JICMbI

C Ka4YCCTBOM, ITOTOMY UX IBUT'ATC/IN CAMBIC HA/JCKHBIC 11 IIDOYHBIC. AII:lJI()FI/I‘HI(), YCM MCHDBIIC

KOMITAHH S, OKA3bIBAIONTAA YCIYT'H IO HAKJIOHHO-HAIIPABJICHHOMY 6}7pCIII/II(), TEM BBIIIC KAYE€CTBO

CEPBUCA». ©

Dan Ferguson: “I only know what I have seen and used, so a simple rule of thumb I have discerned,

is that the bigger the company, the greater chance of random failure, and the smaller service companies,
that can't afford to have a quality control issue, have the most robust and consistent motors. Similarly, the
smaller the Directional Company, the higher quality of service” ©
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ob6ecneyeHune Cerberus™
Tenepb AOCTYMNHO Ha
PYCCKOM fi3biKe

Cerberus - nporpaMmmHoe
obecneyeHue AN MOAENNPOBaHNS,
KOTOpoe Nno3BosifeT 3ahQeKTUBHO
NPOBOAUTbL BHYTPUCKBAMUHHbIE
paboThl

YaHadTe bonklue Ha caiTe nov.com/ctes
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FPYNNA ®UA

MHHOBALIMOHHOE OBEQPYOOBAHME

VisualFrac - cemeiicteo nporpammHo-annapaTHeix CPeAcTs AR YNPIBAEHHA NPOLBCCOM NPOBBOEHMA

ren.

PaapaboTaHbl C y4ETOM CNEWMdMKM SHENAYATAUMK B PErHOHAaX PoCcuMK:

& MakcumaneHo NPocToi wHTepdelc ynpasneHua He TpebyeT ANMTEALHOMND BPEMEHH Ha OBYYEeHHE HOBOMD
nepcoHana.

&  BLICOHAA CTENEHL JBTOMATH3IAUMK NPOUECCOoB = OT ONepartopad  CMECHTENBHOR  YCTAHOBHM,
MAPATAUMOHHON YCTEHOBKK, MalWKHbl Xambobasok daHTHYECKM He TpebyeTcd BMEeWaTenscTeo B
paboyni NPoUEct NpW NPOBEAEHKMA onepaudw NP,

*  M3HaYansHO PYCCHOA3BIMHBIA MHTEPDERC 1 AOKYMEHTAUMA, CAyHDa NOAOEpHKK

&  Ba3oeble MIMepeHWA B eguHuuax CH (APl onumoHansHo)

VisualFrac - Blender

ANTOMITIUZCHOE YIPARNCHAE NPMITTOONCHMEM CMICH A0A NRoReGEHmS oncpauss MR,
o 3-% WHEEDE NOASH NPONaHTa

Do B-pai NHHMF MO0 MAGHAX DAMPRATEHTO R

Frac O d-x Akl NOLANM CYXMK NHMPEATEHTOR
ABTOMETHHECHDE YNPIENEHWE BRNIHLM 1nwmepmnue YERBHA)
M BnoOgHbin [noggep o J yEHTp HACOCANN

ABTOMETHYECHOE YIPABNEHHE MHKCEDOM B 3HBMCHMOCTH OT KOHUEHTPAUMMK NPONaxTa,

VisualFrac - PumpUnit
P YnpagneHue ooMHOYHOA HACOCHOR YCTaHOBHOR NHMB0 KOMNABKCOM YCTAHOBOH,

ABTOMATHHECHDE NOANEMMAHME DACKONA WAKW A3BNEHHA.

ABapHRHOR OTHAMYEHHE NO NPESLILEHHED SIBAEHHA, B T. 4. NP cpabateBaHMK gatauKa Ha nobol
YCTAHOBKE, 3 TAKME NO BHEWHHM 4aTYHHaM [YoThe, manudonsa).

HonTpone pabouux pewdsmos aevratens, KN, Hacoca BeICOROND QasneHuA

VisualFrac - HydratationUnit

ABTOMATHYECKDE YNPABRIEHHE NPATOTOBNEHHEM BHAKOCTH PA3PLIBa €HA NETys
H ABTOMATHYECKIA NOJAYa reneoipasosarenn
Ao -3 NHHIKA NOAYM HHAKMX XHMPEareHToa
Linit [o3vpoBaHHe XWMPEATEHTOR N0 PACKOAY TMAPATAUMOHHON YCTAHOBKM WK GneHgepa.

VisualFrac - ChemicalUnit
ABTOMATWYECKOE YNPABAEHNE NOAAHEN XAMPEATEHTOS M KOHTPONb COCTORKMA XMMPEATEHTOB B EMKOCTAX

C! I Lo B-pr AHHHE NOOAYH HHOKHX XHMpEareHTos
 Umit

Oo3MpoBaHHe XMMPEAreHTOR N0 PACKOAY MMAPETALMOHHORA YCTaHOEKH, BneHaepa A noBoro BHELHErD packogoMepa

VisualFrac - DataVan

KoHTpOnk BEex YCTaHoOBOK
I:N 3anMch AaHHBX NPOLECCA, BOSMOMHOCTS 3AMNMCH AAHHBIX OT BORX YCTAHOBOK B o4MH $aina
Data MNepeaaya SaHHBIX YAANEHHBIM NOABIOBATENAM.

MNepega4a AaHHLIX B APYTHE Nporpammel gnR oSpabotum: FracPro, Meyer,

Buayann3auMa SaHHBx = rpadadn, Tabauus.

CHop AaHHBIX OT SONOAHWTEBHBX SATHHKOB: SABNEHHE, YPOBEHS MHAKOCTH M NPONAKTE B EMKOCTAX, BHEWHKWA DACX0goMED M T.4.

_H | .—- :

— I

220033, benaapycs, 1. MuHcK, ya. Poibanko, 26 E-mail: info@fidgroup.by
Ten.: +375 17 298 40 81, dpakc +375 17 368 30 93 www.fid.by www.fidnov.com




KpacoTa MectopoX aeHuy
The Beauty of Qilfields

®dotorpacdnu npepocraBneHbl PIY Hed T 1 raza um. .M. [yokuHa.
The photos are published by courtesy of Gubkin Russian State University of Oil and Gas.

®oto AMunTpus Envceesa

Photo by Dmitry Eliseev

®oto Cepres bopoavHa
Photo by Sergej Borodin




®oto.Anekcanapa Crpenkosa
Photo by Aleksandr Strelkov

®oto Anekcangpa CrpenkoBa
Photo by Aleksandr Strelkov
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®oto Anekcanzpa Crpenkosa ®oto Anekcanzpa Crpenkosa
Photo by Aleksandr Strelkov Photo by Aleksandr Strelkov




®oto lynbaap KyTyLesown

A CTO pO>K|D|e H Vl M Photo by Guldar Kutusheva

®orto lynbaap KyTylieson
Photo by Guldar Kutusheva
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Poccnnckoe otgeneHme AccoLljmaLim cneumannucTtoBs Nno
KONTIOOMHroBbIM TEXHOJIOFMAIM U BHY TPUCKBAa)KUHHbIM paboTam

Hekommepueckoe napTHepcTBO «LleHTp pa3Butuna
KOJNTIOOMHIroBbIX TEXHONIOrMnN»

Russian Chapter of the Intervention and Coiled Tubing Association

Nonprofit Partnership Coiled Tubing Technologies
Development Center

[CoTA A
POCCHA @

KoHTakTHas uHgpopmavuums Contact information

MbpkeBCckn Nepeynok, 5, ctpoenune 1, opnc 224 5/1 Pyzhevsky lane, Suite 224

Mockea 119017, Poccuinckas depepauns 119017 Moscow, Russian Federation

TenedoH: +7 499 788 91 24; +7 (916) 512 70 54 Telephone: +7 499 788 91 24; +7 (916) 512 70 54
dakc: +7 499 788 91 19 Fax: +7 499 788 91 19

E-mail: info@icota-russia.ru E-mail: info@icota-russia.ru

www.icota-russia.ru



[Co A
POCCHSI

Llensto Accoumaumm cneunanmctos nNo KONTIOOUHIOBbIM TEXHOJNIOTUAM

M BHYTPUCKBaXNHHbIM pa60TaM ABNAETCA pa3BuTune BO3MOXHOCTEN g
I'Ipoq)eCCVIOHaJ'leOI'O 06LU,eHl/Iﬂ caneynanncToB, akKymMmynauna TeEXHNYECKUX
3HAHUN, O606U.I,eHVIe onblTa NPpUMEHEHNA MHHOBALLMOHHbIX TEXHOJIOrUN,
copgencTene BHEOPEHUIO HOBEMLINX pa3pa60TOK B 0611aCTU KONTIOBMHIOBbIX
TEXHONOrUN " OPYrmx cerMmeHTOB BbICOKOTEXHONIOTMYHOIo He¢TeFa3OBOFO
cepBucCa U CTaHOapPTOB 6e3onacHocTu npoeeneHud pa60T.

Poccuiickoe otaeneHme Accoumaumnm CrieumanmncToB Mo KONTIOOMHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXXUHHbIM paboTam (ICoTA-Poccus) siBnseTcs
MHpOPMaLMOHHOM CTPYKTYPOU, AEMCTBYIOLLEN B paMmkax Hekommepueckoro
napTHepcTBa «LleHTp pa3BUTUS KONTIOOMHIOBbIX TEXHONOTMUIN», U OCYLLECTBNSET
CBOIO flefTeNIbHOCTb B COOTBETCTBUM ¢ CornalueHmnem o cCoTpyaHuyecTBe,
3aKJ/Ito4YEeHHbIM MeXxay AccoLMauuven cneLmanmcToB Mo KONTIoOUHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXUHHbIM paboTam (ICoTA) n Hekommepyecknum
NapTHepPCTBOM «LLeHTp pa3BUTUSA KONTIOOMHIOBbIX TEXHONOTUIA».

3AABJIEHUE

Mpowwy npuHATL MeHsA B YneHbl ICOTA-Poccunsa

bdamunus HanuncaHue no-aHrmMnmnckmn

Nwmsa HanucaHue no-aHrMMncKkn

OTyecTBO

OpraHu3auus/KoMnaHusa/cTpyKTypa

Lon>XXHocTb

ALpec 3neKTPOHHOM NOYThI

TenedoH cny>ebHbIN dakc

TenedoH MoOUbHLIN

Mou4ToBbLIV afpec AN CBA3U

Data Moanunce

MoxanyncTa, oTNpaBbTe 3aNoNHEHHOE 3asBrieHMe no dakcy: +7 499 788 91 19
WNK ckaH 3asBneHns Ha e-mail: info@icota-russia.ru
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%Y KOATIOEMHI
HM «UPKT»

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 NnaypeartaMu
B diegylowmx HOMMHaunax:

«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 TEXHOMOMMAM 1 BHYTPUCKBaXKMHHbBIM 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
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Dear colleagues and friends!
Russian Chapter of the Intervention and Coiled Tubing Association (ICOTA) invites you
to respond to a poll and tell us which companies are worthy of the special
Intervention Technology Award -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.



MepawvannaH pacnpoctpaHeHu s XypHana «Bpemsi konTiobuHra. Bpems MPM»
Ha oTpacneBbIxX MeponpuaTuax B 2017 rogy

BK N 3/61, ceHT16pb-2017

Meponpusatue

HAaTta
npoeeaeHus

CtpaHa,
ropopa

OpraHusatop

Cant meponpusaTus

24-q KazaxcTaHcKkas
MexpayHapogHas
BbICTaBKa U
KOH(pepeHuusa «<HedTb
n ra3»/KIOGE 2017

4-6.10.2017

Ka3saxcTaH,
Anmatbl

ITECA; ITE

https://www.kioge.kz/ru/

SPE Annual Technical
Conference and Exhibi-
tion

9-11.10.2017

USA,
Texas, San
Antonio

SPE

http://www.spe.org/events/en/2017/
conference/17atce/home-1.html

«HedTb 1 ras. Xumms».
19-9 cneunanunsu-
poBaHHas BbICTaBKa
COBPEeMEHHbIX TEXHO-
norum n obopynosa-
HUA ona HedpTaHOWN,
ra3oBON U XMMNYECKOWM

NPOMbILLINEHHOCTEN

10-13.10.2017

MNepmb

BbicTaBo4HOE

obbeanHeHme

«MNepmckas
ApMapKa»

http://www.oilperm.ru/ru/

XVI MexayHapogHbin
¢opym «CepBUC U
obopynoBaHue ans He-
¢dpTerasoBomn oTpacnm
Poccnmn»

13.10.2017

MockBa

RPI

http://www.rpi-conferences.com/
services-and-equipment

Poccnnckas HedTe-
rasoBasi TexHM4yeckas
KOHpepeHUUa U Bbl-
cTaska SPE

16-18.10.2017

MockBa

SPE

http://rca.spe.org/ru/events/17rptc/

Xl e>xxerogHast KOH-
depeHuusa «<HedTe-
rasoBbll CEPBUC B
Poccnn» (Hedteras-
cepBuc-2017)

17.10.2017

MockBa

«MockoBckne
HedTeraso-
Bble KOH(e-

peHunmn»

http:/www.n-g-k.
ru/?page=meropr50

MexayHapogpHas Ha-
YYHO-MpaKTUyeckas
KOHpepeHuusa «NHTen-
nekTyanbHOe MecTo-
poXAaeHwne: UHHOBaLUN-
OHHblEe TEXHONIOTM OT
CKBaXXWHbI 10 Maru-
CTpanbHoOM TpyObI»

23-28.10.2017

Coun

000 «HN®
«HuTtno»

http://oilgasconference.ru/
conference/

V Poccumckinm
HedTerasoBbIn
caMmuT «Pa3Bepka un

16.10.2017

MockBa

nobblya»

ENSO

http://www.rogsummit.ru/
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OBHOBNEHWE HOBOCTHOW PYEPUKW - EXXEAHEBHO
*ﬁ_ﬁﬁﬁﬂﬁ PACCBINKWM ANA NOANUCYNKOB CANTA — EXKEHELENBHO
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YBaXaemsbie konnerm!

Cepoeuno nosgpaeﬂﬂem
eac c /Inem paoomuuxos
HeldhMAHOU, 2a306011

U MONJIAUBHOU
npomsiuinrenrocmu!

Hoeblx ycnexoe eam

6 npogpeccuonanbHO
0eAmenbHOCmMU, CMENbLX NAAHOE
U BBLCOKUX PE3YNbIMamos 60
6HeOPeHUU HOBBLX MEeXHOI0ZUTL
u ooopyoosanus!

Kpenxozo 300p08bs, tuunozo
CUaACmMvba, HEUCCAKACMO20
3anaca ¥ CU3IHeHHOo dnePpzuu
0151 HOBbLX ceepuetuii!

J1006U U 63AUMONOHUMANUA
Cc onusxkumu!

ITycmws éawiu ooma u cepoua
gcezoa 0yoym HANOJIHEeHbL
meniom u céemom, nomomy
UMO Menjo u céem — 3mo mo,
uemy 6oL noceaulaeme Ce0u
mpPyo u HCU3Hb.
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Coiled tubing

119017 r. MockBa, lNbixxeBcknn nep.,
4.5, ctp. 1, opunc 224
Ten.: +7 499 788 914, ten./dakc: +7 499 788 91 19.

Joporue yntarenu!

rlO,CI,I'II/ICKy Ha HaquO-ﬂpaKTMHECKMDI XypHan
«Bpemsi konTioOnHra»

Bbl MOXeTe 0(hOpPMUTbL B JIOOOM oTaeneHmm
«Pocneyatn» B nepmof NpoBefeHUs NOAMUCHbIX
KamMnaHun.

MHOEKC B NOANMMCHOM KATAJIOTE
«POCIIEHATU» —84119.

KomnaHum moryT oopMnTb rogoByro MOAMUCKY
HernocpeacTBEHHO B peAakLUmMn XypHana

(He meHee yem Ha 3 ak3emnnsapa). Moanucka

B pefakuMm BO3MOXHa ¢ ntoboro mMecsua roga.

MuHUManbHas CTOMMOCTb rofIOBOI NOANMMUCKU
(3 3x3. x4 BbIN.): 13 200 pyo.
(skntoyas HAOC 10%) + cToMMoCTb AOCTaBKM.

[na odbopmneHms nognmncku Yepes pegakumo
OTNpaBnsANTe 3aNpocC No agpecy:
cttimes@cttimes.org

For English-speaking readers we recommend
to subscribe for PDF-version of the Journal.

Please send your subscription request to:
cttimes@cttimes.org

Year subscription price for PDF-version: 80%.

TouerHsiit pegaktop — POH Knapk (rc@cttimes.org);

r1aBHbI pegakrop - FannHa bynbika (halina.bulyka@cttimes.org);
AMPEKTOP IIO CTPATErNYeCKOMY PAa3BUTHIO TPOEKTa «Bpemst KonTio6uHra» —
ApTem Mpr6oB (artem.gribov@cttimes.org);

Hay4HbII pefakTop — Bacunum Anppees, kauy. Gpus.-mar. HayK;
OTBeTCTBeHHbII cekperaps — HaTanbs Muxeesa;

MapKeTuHr 1 peknama - MapuHa Kynukosckas (advert@cttimes.org);
IM3aliH 1 KOMIIbIoTepHasA BepcTka — Jllogmuna NloH4yapoBa;

TIOZIIIMCKA U PAcChIIKa — cttimes@cttimes.org.

JKypnan pacnpocTpansAeTcA 110 MOAINCKE CPeiy CIIeINaniCToB
HeTerasoBbIX KOMITAHMIT M IPODU/IBHBIX HAYYHBIX NHCTUTYTOB.
OcymecTBnAeTCA IMPOKas MEePCOHATbHAA PACChITIKA PYKOBOAUTENAM
TIepBOTO 3BEHA.

MaTepMaan, ABTOP KOTOPBIX HE YKa3aH, AB/IAITCA IPOJTYKTOM
KOJUIEKTUBHOM pa60Tm COTPYAHUKOB pelaK M.

IIpu mepernevaTke MaTepuaToB CChUIKA Ha XXypHAT «BpeMst KonTioOMHTa»
00s13aTebHa.

Penakum{ HE BCErna pa3fenAaeT MHEHNE aBTOPOB crareit.
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Honorary editor - Ron Clarke (rc@cttimes.org);

Editor-in-chief - Halina Bulyka (halina.bulyka@cttimes.org);

Director of Strategic Development "Coiled Tubing Times" -

Artem Gribov (artem.gribov@cttimes.org);

Scientific editor - Vasili Andreev, Doctor of Phys.-Math.;

Translators — Gregory Fomichev, Svetlana Lysenko; Executive editor -
Natallia Mikheyeva; Marketing and advertising - Marina Kulikovskaya
(advert@cttimes.org); Design & computer making up - Ludmila
Goncharova; Subscription & distribution - cttimes@cttimes.org.

The Journal is distributed by subscription among specialists

of oil and gas companies and scientific institutions. In addition,
it is also delivered directly to key executives included into

our extensive mailing list.

The materials, the author of which is not specified, are the product of the
Editorial Board teamwork. When reprinting the materials the reference to the
Coiled Tubing Times is obligatory. The articles provided in this journal do not
necessarily represent the opinion of the Editorial Board.

The Journal offers a cooperation to advertisers and persons concerned.



izrpynnn OUA czao HOBUHKA

HHHOBALHOHHOE OBOPYA0BAHHE

PaspaboTka 1 NnpOM3BOACTBO

obopyaoBaHuA:
AASl HANpaBAEHHOTO OypeHus;
AAA KHCAOTOCTPYHHOIO H
rMAPOMOHMTOPHOTO OypeHus;
AAA paboTbl B WAXTHBLIX YCAOBHAX;
a TaKKe, CKBaXXMHHOTOs _
000pyAOBAHMA ¥ MHCTPYMEHTA 4
(coeaunmtenn c THKT, knana 415
o6paTHble U UHPKYARLIHOH 1""*
HacapKH rTHAPOMOHHMTOPHBIE
Pa3beAMHHTEAH, COEAHHHTES
Kuunuﬂnnﬂu, TOAC ?_,:‘. Kk
AOBMAbHbIH HHC CTPYME}

Ten. +375 17 298-40-81 E-mail: info@fidgroup.by

www.fidnov.com




1 P Odwmc e Mockse:

- ' +7 (493) 663-31-07
Ochuc 8 Cypryre:

+7 (3462) 556-322
Odouc B Hosbpbeke:
+7 (3496) 423-100
www.packer-service.ru

CEPBMUC info@packer-service.ru

MppaBnMyecKUin pazpbiB Nnacra
Frac service

Yenyru ¢ yeraHoBkamu THKT
Coiled tubing services

OcBoeHne CKBaXKMH a30TOM
Well stimulation with nitrogen units

3aKaHuYMBaHWe CKBaXKUH
Well completion

Cepeuc, apeHaa ¥ NpoAaka NaKkepoe
Packer providing service, rent & sale

JloBMNbHLIK cepBUC, apeHAa U Npoaaxa
Fishing service, rent & sale

CynepBansuHr
Supervising

* nakepHoe obopynoBaHue

« obopynoeanue ana [HKT

« obopynoeaHue agna MITPT

*» Ppe3epHbI MHCTPYMEHT

* yCTbEBOE M CKBaXuHHoe obopyaoeaHue

packer-tools.ru, contactf@packer-tools.ru




