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CJIOBO PEJAKTOPA

Jpy3bs, CHENTUM IIOAETUTBCA C BAMU
O0JIBIION PAJJOCTHIO!

Ham »xypHan «<Bpems KONTIOOMHTa»
cran nobeauresieM Intervention
Technology Award — 2015 B HOMUHAIIUU
«Jlyuiee nepruoguIeCKOE U3aHue
B Poccum 1 CHI, moCBsIeHHOE
HEPTETA30BOMY CEPBUCY». DTA IPEMUA
y4YpEXJACHA POCCUMCKUM OT/ACICHUEM
AcCConManyu CIeluaJaucToOB I10
KOJITIOOMHI'OBBIM TEXHOJIOTUAM U
BHYTPUCKBAKMHHBIM padoTaM (ICOTA) u
ABJIAETCA POCCUUCKON BEPCUEN TPEMUY,
BPY4Y4€MOI AMEPUKAHCKUM OTAECIIEHUEM
ICOTA Ha eXXeroHOM KOH(PEPEHLINHU B
Bynnenpce (CIIA, mrrar Texac).

Poccuiickas mpeMust ONIPEAEsaeT NOOEIUTENEH B BOCbMU
HOMUHAIIMAX. HoMuHanusa «JIydiiee nepuoudeckoe
uspanue B Poccun n CHIL TOCBAIEHHOE HE(PTETA30BOMY
CepBUCY» OblIA yupexaeHa B 2015 ropy. Harpaxxaenue
B 3TOH HOMMWHAITUH HpOBO,Z[I/IIIOCb BHCpBbIC B ICTOPpUM.

MBI rOpANMCS YCIIEXOM U CMEEM BAC 3ABEPUTD, UTO U BIIPEb
OyJeM J€PKAThb BBICOKYIO IIJIAHKY.

IJ1aBHOE KOHKYPEHTHOE IIPEUMYILECTBO «BpeMeHu
KOJNITIOOMHIQ» — 3TO CKPYITYJIE3HBINA OAXO], PEAAKIIUN
K (POPMHUPOBAHUIO COACPKAHUS. B ueTKOIM pyOpHKaALIUU
U3JAHUS BEAYIIEE MECTO 3aHUMAIOT TEXHOJIOIMHU. BoT 1
B HOBOM, 54-M BBIITYCKE, KOTOPBIH BBl ICPXKUTE B PYKAX,
PyOpHUKyY «TeXHOIOTUN» (POPMHUPYIOT CTATHU O TEXHOJIOTUU
JIMKBUJIALIMU 3AKOJIOHHBIX IIEPETOKOB, BO3MOKHOCTAX
U3BJIECYEHUA TPUXBAYEHHOI I'T ¢ MOMOIIBIO HHCTPYMEHTA HA
I'T, NICTIO/Ib30BAHNY HEPIUM YAAPHBIX BOJIH JIJI YBEJIUYEHUA
1e6nTa CKBAXKUHBL OCOO0€ MECTO B 3TOM PYyOPHUKE 3AHUMAET
MepBast <IOPITHs» TE3UCOB OCHOBHBIX JIOKJIA/IOB 16-11
MexayHapOAHOM HAyYHO-TIPAKTUYECKOMN KOH(pepeHIUU
«KonTIO6MHTOBBIE TEXHOIOTUH, I'PIT, BHYTPUCKBA>KMHHBIE
paboThl», OTHUM U3 OPIAHU3ATOPOB KOTOPOU TPAJAUIITUOHHO
BBICTYITAET HaAIll >)KypHaJ1. He 3a6ybT€ OPOPMUTD NOAIIUCKY
HA4 CJIEAYIOUNH I'Ofl — BTOPAsl 4aCTh TE3UCOB OyET
ony6arKoBaHa B «BK»> Ne 55!

KoHpepenius npormuia 29-30 okTsa6ps 2015 roga B MOCKBe
U, HECMOTPsI Hd HEIIPOCTBIE BDEMEHA, IIOATBEPAUIIA CBOIO
PEMYTAUIO OJHOM U3 CAMBIX MHOT'OYUCIEHHBIX 10 YHUCITY
Y4aCTHUKOB B Poccun. B 3TOM rojly oHa cO6pasia opsijiKa
100 pgeneraros ot 48 xomnanui u3 Poccun, CIIIA, benapycy,
Ascrpun, l'epmanny, OAD, Kanazasl McuepribIBaIONTyIO
MHMOPMAIIUIO O PA6OTE KOH(PEPEHIINHU Bbl HANJETE B IEPBOH
YaCTH JIAaHHOTO HOMepa. Ha nnpoTsiskenuu 2016 roga
MBI INTAHUPYEM B KA3K/JIOM M3 YETBIPEX HOMEPOB ITyOJIMKOBATH
TIOJIHOBECHBIE CTATHH, HAITMCAHHBIE HA OCHOBE CAMBIX
MHTEPECHBIX JOKIAJ0B KOH(pepeHIUU. OXKUJAEM, UTO
3TO OYAET 3aXBATHIBAIONICE YTEHUE — BEIb JIYYIIUMU
JOKIAJINKAMU ObLIM HA3BAHBI IIEIBIX MIATHA/AATh YEIOBEK!
VoKe 34Ka34HbI MATEPUAJIBI IIPEACTABUTEIAM KOMIIAHUMI
JIInmoMbepxke», Weatherford, EBC, dIakep CepBuc»,
«DUJIMAII> u gp. Cnegure 32 HAIMMMMA AHOHCAMU!

Hazerocy, 4To Caeayomui rof 111 BCEX HAC OYAET CTOJIb
K€ IUIOJOTBOPEH, KAK U YXOAAIUM!

CHacrynaromuMm HOBBIM rogom Bac!

Kpenkoro 310poBbs, 01arOIIOIYYH s, HOBBIX CHJI, TEPIIEHUS
U BbIJICPKKM!

ITogHUMAIO CBOM TOCT 34 HECOKPYIIUMYIO PYKOy
HEPTAHUKOB BCEI'O MUPA, KOTOPOH HE CTPAIIHBI HU XKAPa, HU
XOJIOJ, — HU B aTMOC(EPE, HU B IIOJTUTUKE!

Bcezoa eaws, Por Knapk

EDITORIAL

Dear friends, we cannot wait to tell you how
genuinely happy we are!

Coiled Tubing Times Journal has won the
Intervention Technology Award — 2015 as the “Best
Periodical in Russia and CIS Countries Devoted to Oil
and Gas Service”. This award was established by the
Russian Chapter of the Intervention and Coiled Tubing
Association (ICOTA). It is the Russian version of the
Award that is presented annually by the US Chapter
of ICOTA at the SPE/ICOTA Coiled Tubing and Well
Intervention Conference & Exhibition.

The Russian Award embraces winners in eight
categories. “The Best Periodical in Russia and CIS
Countries Devoted to Oil and Gas Service” nomination
appeared in 2015. It was the first time when the Award
in this category was presented. We are proud of our
achievement and assure you that we will live up to
these high standards.

The major competitive strength of the Coiled
Tubing Times is a meticulous approach of our Editorial
Board to the selection of its content. A clear system
of columns and headings places technologies well
in front of other matters. The new Issue 54 you
are holding in your hands has the Technologies
column containing a range of articles describing the
technology of behind-the-casing flows elimination,
the options for fishing the stuck coiled tubing with the
help of CT-conveyed tools, as well as the application of
shockwave energy for well rejuvenation. The column
also features the first ‘portion’ of abstracts of the main
reports made at the 16th International Scientific and
Practical Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference, with our Journal being, as
always, one of its organizers. Do not forget to subscribe
to our next year issues, and you will see another part
of abstracts published in the Issue 55 of Coiled Tubing
Times!

The Conference took place on October 29-30,

2015 in Moscow and, judging by the number of its
participants, it proved to be one of the most popular
events of such type in Russia in spite of all current
challenges. This year the Conference greeted over

100 delegates from 48 countries, including Russia,

the USA, Belarus, Austria, Germany, the UAE, and
Canada. You will find the detailed information about
this year Conference in the first part of the Issue.

‘We plan to publish full-scale articles based on the
most interesting conference reports in each of the
four issues released in the year of 2016. Moreover,
with fifteen people named the Best Speakers, we
expect it to be a captivating reading! We have already
reached an agreement with the representatives of
Schlumberger, Weatherford, EWS, Packer Service, NOV
FIDMASH and other companies about the publication
of such articles. Follow our announcements!

I'would like the next year to be as fruitful for all of us
as the one we are parting with!

Happy New Year!

I'wish you good health, well-being, renewed energy,
persistence, and endurance!

Let me raise a toast to the close-knit team of oil
experts from all over the world who have nothing
to fear, whatever hot or chill the weather or political
situation might be!

Yours ever, Ron Clarke
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FMABHASA LUEJIb KOHOEPEHLLAN -
OBMEH NMEPEAOBbLIM OINbITOM
N 3HAHNAMWA « MAIN OBJECTIVE
OF THE CONFERENCE - TO SHARE
BEST PRACTICES AND KNOWLEDGE

[TEPCITEKTHBEI

16-9 MexayHapoaHas HayYHO-rpakTndeckas KoOHopepeHLns
«KontiobuHrosblie TexHonorum, Pl1, BHyToUCKBaXXHHbIE paboTbl»

16" International Scientific and Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference

Cocrosutace 16-s1 MexxyHapOIHAsI HAYyYHO- 16" International Scientific and Practical Coiled
OpaKkTHYeCcKasa KOH(pepeHus «KonTIOOMHIOBbIE Tubing, Hydraulic Fracturing and Well Intervention
TeXHONOTruH, ['PIT, BHyTPUCKBAKUHHbBIE PAOOTHI>. Conference took place in Moscow on October 29-30,

Meponpusatue npoxoauio 29—30 okTabps 2015.

2015 roga B Mockse. OpraHu3aTOPAMU BbICTYTTUIN The event was organized by the Russian Chapter of
POCCUICKOE OTJEICHHUE ACCOITUAITUU CIECITUATIHUCTOB 1O Intervention and Coiled Tubing Association (ICOTA),
KOJITIOOMHTOBBIM TEXHOJIOTUAM M BHYTPHUCKBA)KMHHBIM Coiled Tubing Technologies Development Centre
pa6oram (ICOTA), peJakIus HAyYHO-TIPAKTUYECKOI'O (Moscow) and Coiled Tubing Times Journal. The
JKypHaIa «BpeMs KONTIOOUHT a» U LIeHTp pa3BUTUA conference was held under the auspices of the Russian
KOJTIOOMHT'OBBIX TEXHOIOIUH (T. MOCKB2). KoH(pepeHus Ministry of Energy.

OBbLIIa OPraHU30BAHA IO/ ATUJJOU MUHUCTEPCTBA The main sponsor of the event was FIDMASH
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sHepreTuxku Poccurickor degepanu.
I'eHepasIbHBIM CIIOHCOPOM BBICTYIIUJIO

C3AO0 «PHIMAIIL», MIUPOKO U3BECTHBIN

H4 IIOCTCOBETCKOM NPOCTPAHCTBE

IPOU3BOAUTEIb OOOPYIOBAHM S

JIJ1S1 BBICOKOTEXHOJIOTUYHOTO

HEPTEra30BOTO CEPBUCA, BBITYCKAIOIINH

IPEKPACHO 3aPEKOMEH/IOBABIIHE CEOS

B AKCIIyaTAIIUU KOJITIOOMHI OBBIE

YCTAHOBKH, BLICOKOIIPOU3BOAUTEIBHOE

MeponpusiTme NPOBOANTCH
eXerogHo 1 aBnAeTcs rmaBHbIM
cobbITVEM B KaneHaape
poccumckoro otaenenus ICoTA.

The event is held every year and
is high on the agenda of ICoTA's
Russian Chapter.

Company — leading
equipment manufacturer for
high-tech oilfield services

in the post-Soviet area. This
company manufactures
well-reputed coiled tubing
units, highly-productive
pumping and nitrogen
equipment, as well as
equipment for hydraulic

PROSPECTS

HACOCHOE, 430THOE O60PYJOBAHUE
1 OOOPYAOBAHUE IS IPOBEACHU A
I'PIT. C3AO «OPHIMAII» OCymECTBIIAET ITOJTHBIN ITUKJI
CO3/[JaHUSA OOOPYAOBAHHUS: PA3PAOOTKY U IOCTAHOBKY HA
MPOU3BOJCTBO, BBIITYCK, CEPBUCHOE OOCITYKUBAHUE U
MOATOTOBKY OOCIYKHBAIOIIETO NepcoHana. [Ipeanpuarue
ABJIAETCS BEAYIIUM B EBpa3UM MPOU3BOAUTEIIEM
KOJITIOOMHT'OBOI'O OOOPYA0BAHUS. Ha CerogHsAHMN IcCHb
75% KONTIOOMHI'OBBIX YCTAHOBOK, padoTaromux B CHI,
MPOU3BEICHO UMEHHO 3THUM NPEAIPUATHEM.
CIHOHCOPCKYIO NOAJIEPKKY KOH(PEPEHITUHN OKA3aJIN
TaKxe komnanuu Weatherford u «HoBunka» (I'pynma
OU ). [TapTHEPOM KOH(PEPEHIINH BBICTYIIHUI HAYYHO-

06pa30BATENBHBIN LIEHTP «[ IPOMBICTIOBASI XUMU >
PI'Y nedprn u raza um. I.M. I'y6KkmHa.

MexyHapOgHAA HAYYHO-TIPAKTUYECKAA KOH(pEPpEHIINA
«KonTio6nHroBsble TeXHONOruY, I'PI1, BHYy TPUCKBA>KUHHBIE
PaboTE — CTAPENIINI HA ITIOCTCOBETCKOM ITPOCTPAHCTBE
NPOMECCUOHANBHBIA (POPYM JJIS CHELTUATHUCTOB
He(TErasoBOro CEPBUCA, 3aKa39MKOB HEPTECEPBUCHBIX
YCIIYT ¥ IPOU3BOAUTENIEN BBICOKOTEXHOJIOIHYHOT'O
HeTEra3oCcepBUCHOIO OOOPYAOBAHMUS. MeponpusaTue
MPOBOAUTCS €KETOJHO U ABJIAETCS [NIABHBIM COOBITHEM
B KaJIeH1ape poccumickoro otaesneHus ICoTA. Ilepsas

fracturing. FIDMASH is a
full-cycle manufacturer
that performs all the stages of the production cycle:
product development and launch into manufacture,
production, maintenance and training of the
maintenance personnel. The company is the leading
manufacturer of coiled tubing equipment in Eurasia.
At present more that 75% of all the coiled tubing units
currently operational in CIS are manufactured by
FIDMASH.

The conference was also sponsored by Weatherford
and Novinka (FID Group). Research and Educational
Center “QOilfield Chemistry” under the Gubkin Russian

State Oil and Gas University acted as the partner of the
event.

International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference is the longest-standing professional forum
on the post-USSR area for oilfield services specialists,
oilfield services customers and high-tech equipment
manufacturers. The event is held every year and is high
on the agenda of ICOTA’s Russian Chapter. The first
conference dates back to 1998 when it was named ‘All-
Russian Conference on Coiled Tubing Technologies’. }
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[TEPCITEKTHBEI

KOH(PEPEHIIUSA COCTOSIIACH B 1998 rof1y 1 HA3BIBAJIACH
«Bcepoccuiickas KOH(PEPEHIIHUS IO KOITIOOUHTOBBIM
TEXHOJIOTUSIM». 32 npomeanmye rmojaTopa C JUIIHUM
JECATUIIETHS KOH(PEPEHIIUS HE TOIBKO 3aCITYKHIIIA
CTATyC MEX/AYHAPOJHOI, HO 1 HE Pa3 KOPPEKTUPOBAJIA

FMABHAS{ LEJIb KOH®EPEHLNN -
OBMEH NEPEAOBbLIM OlMbITOM

N 3HAHUAMW « MAIN OBJECTIVE
OF THE CONFERENCE - TO SHARE
BEST PRACTICES AND KNOWLEDGE

HA3BAHHE — B COOTBETCTBUH C U3MEHEHHUSIMH OCHOBHBIX
HAIIPABJIEHHU BHICOKOTEXHOJIOIMYHOT'O HE(PTErA30BOTO

cepBHca.

HecMOTpst Ha HENPOCTBIE BPEMEHA, KOH(PEPECHILH S
HOATBEP/INJIA CBOIO PEMYTAILUIO OJHOM U3 CAMBIX
MHOT'OYMCJICHHBIX I1O YNCJTY YYaCTHHUKOB B Poccumn.
B aTOM rogy oHa cobpasna nopsaaka 100 generaros ot
48 xommnanut u3 Poccun, CIIA, benapycu, ABCTpHUH,

l'epmanunm, OAD, Kanaabl
TpaaguioOHHAs 1I€EBAST AYJUTOPUST

MEPONPUATHUS — IPEICTABUTETN

He(dTEra3oCcepBUCHBIX, HEPTETra30400bI-

BAIOIUX, IPOU3BOAAIINX OOOPYIOBAHUE U

MaTEPHUAJIBI [JI BEICOKOTEXHOJIOTHYHOT'O
HEPTEra30BOTO CEPBUCA KOMITAHUI,

4 TAKXKE OTPACJIEBBIX By30B U
HCCICIOBATEIBCKUX CTPYKTYP. B 16-11
BCTPEYE NPUHSIN YIACTHE JIEJIETATEI

OT KOMITAaHUH «POCHEDTD», ["a31IpOM»,
Taznpom HeTh», «JTYKOW I,

«HOBATEK», «IInmoMmb6epsxe», Weatherford,

«TarHEdTDH», <Taprun», <EBC», ITakep
Cepsuc», «<benopycnedrb», MTHK-
CepBuc», <KoranbiMmHepTEr€O(PHU3UK»,
«KATKonedTb «CanbiM IleTponeym
JesenonmenT», «HedrerazrexHonorus»,
«bycrepnudt», C3AO «O1IMAII»,
NOV, Welltec, MAN, BICO Drilling Tools,
Schoeller-Bleckmann Darron Russia, C3AO
«HoBuHKa», ADMA-OPCO, HIT® «ITakep»,
HTILI «39PC», «Ypanrpyomari», HI1IO
«CHUAHT> 11 ip., 2 TAKXKE IIPEACTABUTEIN
BY30BCKOM Hayku: PI'Y He(pTr 1 raza
uM. .M. T'y6knHa, [oCcy1apCTBEHHOIO
MHCTUTYTA YIIPaBIeHUs, BeIOpycCcKOro
TrOCYAAPCTBEHHOI'O YHUBEPCUTETA
(benmapycs), KimaycTaabCKOro
TEXHHUYECKOro yHusepcurera (CIIIA).
HNHMOPMAITMOHHBIMY ITAPTHEPAMU
KOH(PEPEHIINHU ABJIAIUCH Ky PHAJIBI
«Bypenue u HedTh», <IeppuTOpUs
«Hedreras», Oil&Gas Journal Russia,
Offshore (Russia), «<Dkcniosuniusd. Hepre.
I'as», «I'a30Bas IPOMBIIIJIEHHOCTD>,
JIEKTPOHHBIA HAYYHBIN XKy pPHaJI
«TexXHONIOruU JOOBIYN U UCIIOJIb30BAHUA
YIJIEBO/IOPO/IOB» U IPYTHE U3JAHUS,
n3naTenbCcTBo «Henpa» 1 ATeHTCTBO
HedTEra3oBor HH(pOPMALTUN
(www.angi.ru).

CrnoBa npmnBeTcrBus
KoHdpepeHIIUIO OTKPBLIN
PYKOBOAUTEIIN BCEX TPEX CTPYKTYP-
opranusatopos: K.B. BypauH, crapmmui
COINPEICENATETb POCCUMCKOTO
otaeneHus ICoTA, Pon Kinapk, nodeTHbIN
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Over the period of 15 years the conference has become

field services.

Koncmanmur Bypour
Konstantin Burdin

KoHdepeHLMio OTKPbINN
PYKOBOOMTESN BCEX TPEX
CTPYKTYP-OpraHm3aTopoB:
K.B. bypauH, ctaplummn
conpencenatesns POCCUNCKOrO
otaenenuna ICoTA, PoH Knapk,
NOYETHBIV pefakTop XXYypHana
«Bpems konTiobMHra», 1

B.I. Bblgpwvik, ampektop LieHTpa

Pa3BnNTUA KONTIOOVHIOBbIX
TeXHOOIrMn.

The conference was opened
by managers of all the three
organizing bodies: K.V. Burdin,
Senior Co-Chair of the Russian
Chapter of ICoTA, Ron Clarke,
Honorary Editor of the Coiled
Tubing Times Journal and

B.G. Vydrik, Director of the
Coiled Tubing Technologies
Development Centre.

an international one and has changed its name several
times following the development of the oil and gas

Despite hard times, the conference proved its
reputation of being one of the most-attended

conferences in Russia. This
year it gathered around
100 delegates from 48
companies of Russia, USA,
Belarus, Austria, Germany,
UAE, Canada.

Traditional target
audience of the conference
includes representatives
of oil and gas service
companies, oil and gas
producers, manufacturers of
equipment and materials for
high-tech oilfield services
as well as universities
and research institutions.
The 16th conference was
attended by delegates
from Rosneft, Gazprom,
Gazpromneft, LUKOIL,
NOVATEK, Schlumberger,
Weatherford, Tatneft,
Targin, EWS, Packer
Service, Belorusneft,
Kogalymneftegeofizika,
INK-SERVICE,

KATKoneft, Salym
Petroleum Development,
Neftegaztekhnologiya,
Boosterlift, IDMASH, NOV,
Welltec, MAN, BICO Drilling
Tools, Schoeller-Bleckmann
Darron Russia, Novinka,
ADMA-OPCO, Paker
Research and Production
Firm, ZERS Research and
Development Centre,
Uraltrubmash, SIANT
Research and Production
Firm and others, as well as
representatives of academia:
Gubkin Russian State Oil
and Gas University, State
University of Management,
Belarusian State University
(Belarus), Clausthal
Technical University (USA).

Among the media
partners of the conference



n
one can name Burenie & I
pEnAKTOp )KypHaIA «BpeMs KONTIOOHMHT A CaMbIMU CO BPEMEHHbIMM Neft, Territory Neftegaz, 8
u B.I. Berapuk, pupexrop Lientpa 3 TEXHONMOMM SABNSIOTCS Oil&Gas Journal Russia, CQ,-J‘
Pa3BUTHUS KOITIOOMHI'OBBIX TEXHOJIOT U, MHOIOCTaaM AHBLI TP Offshore (Russia), Exposition g
TexHonorvm MHKT. Oiland Gas, Gazovaya A
KoHcranTHH BypauH Ha3BaJl Promyshlennost, electronic
KOH(PEPEHITHIO «HE3AMEHUMOH Multi-stage hydraulic fracturing | trade journal ‘Hydrocarbon
ILJIOIIA/IKOM [ OBCYKICHUS and coiled tubi ng are the most | Production and Use
AKTYaJIbHBIX BOIIPOCOB> U, IPCABAPIA cutti ng edge technologies. Technologies’ and other
TEXHUYECKHUE CEKITUU, CKA3AJT, YTO «B periodicals, Oil and Gas
O6CYXIEHUU IPUMYT y4aCTHUE Hosee Information Agency
CTa POCCUHCKHUX U 3aPyOEKHBIX (www.angi.ru).
AKCIICPTOB, IPCACTABIAIOITNX CCPBUCHBIC KOMITAHWH,
KOMIIAHUH — IPOU3BOJAUTEN CEPBUCHOTO OOOPYJOBAHUSA Welcoming address
U HE(PTETA30BOU XUMUHU, (PYHAAMEHTAIBHYIO U The conference was opened by managers of all the
IIPUKJIAAHYIO HAYKY BJIALIE BEAYIIUX YHUBEPCUTETOB three organizing bodies: KV. Burdin, Senior Co-Chair
U, KOHEYHO K€, JOOBIBAIOINE KOMITAHUH — KOTOPBIE of the Russian Chapter of ICOTA, Ron Clarke, Honorary
ABJIAIOTCA KOHEYHBIMH IOTPEOUTEIAMU U 3AKA3UYNKAMU Editor of the Coiled Tubing Times Journal and B.G.
06CyXaaeMbIX TeXHONOrnH. CerogHs B Poccun orpoMHoe Vydrik, Director of the Coiled Tubing Technologies
BHHMA4HMUE YAEAETCA BOIIPOCAM UMIIOPTO3AMEILECHU . Development Centre.
MHorune Mex1yHapOAHBIE IIPOU3BOIUTEIN
HEMTEra30BOro O60PYAOBAHUS TUOO YKE PA3MECTUNU Konstantin Burdin called the conference an
CBOHU IIPOU3BOJCTBA B Poccuu, 60 IMIIaHUPYIOT “indispensable forum for discussion of relevant
3TO CIENATH B Givzkariee Bpemsa. HUKOro yxe He issues” and, while opening the technical sessions, said
HY>KHO YOEXJATh B BBI'OHOCTU TAKUX NHBECTUIINH. that “conference sessions will be attended by more
[IpeacraBUTEIN MHOTUX U3 3TUX KOMITAHUI ceruac than one hundred Russian and foreign experts who
MNPUCYTCTBYIOT B HAIIIEM 3aJI€. B 3TH HENIPOCTHIE AJ1A represent oilfield service companies, manufacturers of
BCEH HEPTAHON 1 I'Aa30BOM OTPACIN JHH IIJIOMIAKA service equipment and oilfield chemicals, fundamental
KOH(EPEHIINHU SABJISICTCS TEM CAMBIM CBI3YIOIIUM and applied science represented by leading universities,
3BEHOM, KOTOPOE OO'BbEIMHSET BCE IPONU3BO/HBIC, and, of course, producing companies that are the
HEOOXOAUMBIE J1JIsI
ycrexa — OT OIPECICHUS
IPHOPHUTETHBIX B HacTosiLLee Bpems y ICOTA aeBATb OTAENEHNN MO BCEMY MUPY,
HAINPABJIECHUH PA3PAGOTKH 1 OpraHm3auia NMOCTOAHHO pacTeT, HeCMOTPA Ha SKOHOMKNYecKe
710 BEIP2OOTKH YCIIOBUS, KOTOPbIe Mbl CceMYac HabntogaeM. f1 o4eHb pad BUAETb Tak

PEMICHII O BHCAPCHUM MHOrO Ntofen B 3TOM 3as1e. ITO 3Hak TOro, YTO POCCUCKOe OTAeNeHme
ICOTA TOXe pacTeT 1 pa3B1BAETCA B 3TV CJIOKHbIE BpeMeHa.

HX B IIPOU3BOJACTBO.
CeroHAIIHNUE YCIOBUSL
priHka paot momusii, kax W At present ICoTA has nine chapters all over the globe and the
HHKOT/A2 pesxzie, ummyisc W@ organization is growing despite the economic conditions that we
ana passuTis TexHonorui, @ - currently witness. I'm glad to see so many people in this room.
CIOCOGCTBYIOIMUX This is a sign that ICoTA's Russian chapter is also developing during

CHIIKEHHIO difficult times.
CceOEeCTOMMOCTHY Ha

€IMHUILY TOOBIBAEMOH

npoAyKIMNA. CAMBIMU COBPEMEHHBIMU U3 TAKUX end users of the technologies in question. Big focus
TEXHOJIOI'UH ABJISAIOTCS, O€3YCIOBHO, MHOT'OCTAJUNHBIA is made on import substitution in Russia today. Many
I'PIT u rexnonoruu 'HKT. CunTaro, 4To I71aBHAs LIC/Ib international companies either have already localized
HAIIEX KOH(PEPEHIUHN 3AKJIIOYAETCA B OOMEHE NIEPETOBLIM their production in Russia, or plan to do so in the
ONBITOM M 3HAHUAMH. HafieI0Ch, YTO NOTyYEHHBIE near future. There is no need to persuade someone
PE3YABTATEI 6y/IyT ITOJIE3HBI BCEM YYACTHUKAM, B IIEPBYIO that such investments are feasible. Representatives
odepeb CEPBUCHBIM KOMITAHUSAM COBPEMEHHOM Poccuu, of many of these companies are now sitting in this
4 06Cy’K/TaeMble TEXHOJIOT MU HAUIYT IPUMEHEHUE room. During this uneasy time for the whole oil and
Ha HEPTIHBIX U T'A30BBIX MECTOPOXKACHHUIX. JKenaio gas sector the conference serves as a link between
Y4Y4CTHHUKAM KOH(MEPEHIIUH IIJIOAOTBOPHOM PA6OTHI, various components that are necessary for success —
KOHCTPYKTHUBHOTO JTUAJIOra ¥ 3(P(PEKTUBHOTI'O from identification of the priority development areas
B3AUMO/ICHCTBU SI». to their practical implementation. Current market
conditions give, like never before, a powerful impetus
PoH Kiapk BbICKA3aJ1 671ar0JapHOCTbh KOHCTAHTHHY for the development of technologies that help reducing
BypanHy 32 €ero mjioJJOTBOPHYIO JIEITEIbHOCTD B the unit cost of hydrocarbon production. Multi-stage
PYKOBOACTBE POCCUUCKOI'O OTAEICHU MEXyHAPOIHON hydraulic fracturing and coiled tubing are, of course,
ACCOILIMAIINHU CIICITUATIUCTOB I10 KOJITIOOMHTOBBIM the most cutting edge technologies. I think that the
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Por Knapx
Ron Clarke

-1

TEXHOJIOTHAM U BHYTPUCKBAKUHHBIM paboTam (ICoTA).
«B Hactosamee Bpems y ICOTA 1€BATb OTEIEHUH IO BCEMY
MHPY, U OPTaHU3AL U IOCTOSHHO PACTET, HECMOTPS

HAa 3KOHOMUYECKHE YCIOBHU S, KOTOPBIE MBI CEYAC
Habiro71aeM. 51 O4€Hb paj] BUJICTh TAK MHOT'O JIIO/ICH B
3TOM 3aJI€. DTO 3HAK TOT'O, UTO POCCUICKOE OTHEIEHUE
ICOTA TOXE PACTET U PA3BUBACTCS B 3TH CJIOKHBIC
BpeMEHA. S 06paIaio CBOY B30P B HANIPABIECHUN

Poccum 1 ee ONBITHBIX TPOMECCHOHAIOB B HAZEXK/E HA
TO, YTO OHH IIPUHECYT HOBBIE TEXHOJOI'MH HA PBIHOK
BHYTPHCKBAKUHHBIX Pa0OT. B mocejH1e To/bI B
MHPOBYIO IIPAKTUKY BXOAWUIN TEXHOJIOTUH, CO3LAHHBIE

B PA3HBIX YACTAX HANIEH IJIAHETBL CerNYac C 3TUM
CTAHOBUTCS HEMHOT'O CJIOXKHEE BBU/TY MEXKIYHAPOJHBIX
CaHKIIM B OTHOImEeHnH Poccun. I[ToaTomy Teneppb Ha
BAIIHU IJIEYH, TAPHH, JIOKUTCA 32/1a494 10 PA3PAOOTKE
TEXHOJIOI'UH, KOTOPBIE HYKHBI BAM 7151 TOT'O, YTOObI
Pa3BUBATb OM3HEC B TEKYIINUX PBIHOYHBIX YCJIOBUAX. U 4
OBL1 6BI PaJ] BO3MOXKHOCTH PACIIPOCTPAHUTD TEXHOJIOTUH,
paspadboTaHHble B POCCHH, B APYTUE YACTU CBETA. DTO
OBLIO OBl KPAUHE HHTEPECHO, TOCKOJIBKY BAIlld CTPAHA
06J1212€T XOPOIIUM TEXHUYECKHUM OIBITOM, OCOOEHHO B
chepe METAJUTYPTUHU U SJIEKTPOHUKMY.

bopuc BeIaApHK O3PaBUI
MNPUCYTCTBYIOHNIUX C TEM, YTO 34 F'OAHI,
NPOLIEAIINE CO AHA IIEPBOI BCEPOCCUNCKOM
KOH(EPEHIINU 10 KOJITIOOMHI'OBBIM
TeXHONOIuAM (1998 rox), ¢ KOTOPOI
BEZIET OTCYET UCTOPHUA MEPOIIPUATHS,
KOH(EPEHIINA HAOPAIA CHUITY, dKUBET
U IIPOLBETAET, HECMOTPS HA TPYJHBIE
BpeMeHa. «<HaBepHoe, 1 €IMHCTBEHHBIN
3/1€CH ObLJI y4aCTHUKOM TOU IIEPBO
KOH(PEPEHIIUH, — IIPOAOJIKHII OPATOP. —
Torga 61 APYTOX COCTAB IPUCYTCTBYIOMINX
B 34JI€: MEHBIIIE OBIJIO TEX, KTO NPAKTUYECKHU
OCYIIECTBIAET TEXHOJIOTUH, O KOTOPBIX MBI
OyZieM T'OBOPHUTB B IIPOLIECCE TEXHUYECKUX
cexknuii. Camoe 60IbIIOE JOCTUKEHUE
KOH(PEPEHIIUHU 34 CEMHA/IIATD JIET — TO,
4TO OHA NPUOIU3NIIACE K TPAKTUKE U
OCOBPEMEHNIIA ATY IPAKTHUKY>.
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Bbopuc Boiopurx
Boris Vydrik

FMABHAS{ LEJIb KOH®EPEHLNN -
OBMEH NEPEAOBbLIM OlMbITOM

N 3HAHUAMW « MAIN OBJECTIVE
OF THE CONFERENCE - TO SHARE
BEST PRACTICES AND KNOWLEDGE

main objective of our conference is to share best
practices and knowledge. I hope that the outcomes

of the conference will be beneficial for all the
participants, primarily, modern Russian oilfield service
companies, and the technologies under discussion
will find their application at oil and gas fields. I wish
the conference participants fruitful work, constructive
dialogue and efficient cooperation”.

Ron Clarke expressed gratitude to Konstantin
Burdin for his fruitful work in the Russian chapter of
ICoTA. “At present ICOTA has nine chapters all over
the globe and the organization is growing despite
the economic conditions that we currently witness.
I'm glad to see so many people in this room. This is a
sign that ICOTA’s Russian chapter is also developing
during difficult times. I am looking at Russia and its
experienced professionals hoping that they will bring
new technologies to well intervention market. In
recent years technologies invented in different parts
of the globe have been put into practice. It has become
more difficult due to international sanctions against
Russia. And now you, guys, will be responsible for
developing technologies that you will need for business
development under current market conditions. I
would be glad to have an opportunity to disseminate
technologies developed in Russia to other parts of the
world. It would be very interesting since your country
has good expertise, especially in the field of metallurgy
and electronics”.

Boris Vydrik congratulated the participants that
since the every first conference in 1998 the event has
peaked up steam, lives and thrives despite challenging
times. “I am, probably,
the only person
in this room who
participated in the very
first conference, — he
continued, — At that
time the audience was
different: there were
fewer people who
practically implement
the technologies we are
going to speak about
during the technical
sessions. The biggest
achievement of the
conference over the
period of seventeen
years is that it has come
near to practice and
has modernized this
practice”.



B ueHTpe BHMMaHus — Pl

IIpenenpHO HACKIIIEHHAS IPOrPpaMMa KOH(DEPEHITUH
BKJIIOYAJIA IIECTh TEXHUYECKUX CEKIINH, BMECTHUBIITNX
6oJ1ee TPEX AECITKOB JJOKIAJIOB.

OLEeHKY TEKYIIEero 0o’beMa pIHKA KOJITIOOHHTIA
u I'PII B pM3UIECKOM U JE€HEKHOM BBIPAKEHHH U
IIPOTHO3 JTUHAMHKH PHIHKA KOJATIOOHHTA 1 I'PIT
Ha nepuoyg, 2015-2020 rogos faj1 BeAyIUuid aHAJITUTUK
RPI Research and Consulting B.A. Kpasen, B ero gokmnaje
OBLIO MTOKA34aHO, YTO B HACTOSAIIEE BPEMS OCHOBHBIMHU
JpaiBeEpaMH pOCTA PBIHKA CTAJIU CJIEYIOIINE CETMEHTBL:
IKCIUIYATAITMOHHOE 6YpEHUE, BOCOOECHHOCTH BCE
00J1€€ MUPOKO BHEIPSAEMOE FTOPU3OHTAIBHOE OYPEHHUE,
rupopas3poiB IUIACTOB (I'PIT), a TAKKE KalTUTAJIbHBINA
PEMOHT CKBaKHH. BbIJIM IPUBEJEHBI OLIEHKU OObEMOB
PBIHKOB I'PIT (B TOM 4MCJI€ MHOI'OCTAAUHHOI'O) U
KOJNTIOOHMHTA U IPEJCTABIEHBI IPOTHO3BI UX PA3BUTHSL.

HavaJbHUK YIIPABIEHUS IPOAAXK U IPOABUKEHU A
npoaykuuu C3A0 «PHIMAII», reHepabHOI'O CIIOHCOPA
KOH(PEPEHIINHN — TIPEATIPHUATHSA, ABIAIOMIETOCA BEAYIIUM
B EBpa3uu npon3BoANTENEM KONTIOOMHI'OBOM TEXHUKH,
4 TAKXKE BBIITYCKAIOMIETO MTOJIHYI0O HOMEHKJIATYPY
obopynosanud ans nposeaeHud I'PIT FO.B. Beayrun
B JIOKJI4JI€ C KDACHOPEYUBBIM HA3BaHUEM «Pelenus,
IIpOBEpPEHHBIE BpeMeHeM. B3razn B Oyayinee»
NPEJOCTABUI HCUYEPIBIBAIONIYIO HH(POPMAIIHIO O
U POKOM CIIEKTPE BBICOKOIIPOU3BOAUTENBHOTIO
HMIIOPTO3AMEINAIOMETO OO0PYIOBAHUA JIJIA
COBPEMEHHOT'O HEPTEra30BOI'O CEPBUCA. B oknane
OBLJI IPUBEJEH 0630P KAK CEPUIHOI'O OOOPYIOBAHUSI
(KOITIOOMHT'OBOE, 430THOE, HACOCHOE, KOMITJIEKCHI
I'PIT 11 1p.) AJ151 BBICOKO-
TEXHOJIOTMYECKUX
OIIEPAIIUH 10 IIOBBIIIEHUIO
HEPTEra300TAAYH, TAK
U1 HOBBIX Pa3pPab0TOK,
OTBEYAIOIINX COBPEMEHHBIM
TpeboBaHUS PEIHKA. OCcOb0€
BHUMA4HHUE OBLIO YIEJIEHO
CUCTEMAM ABTOMATHU3A1IUU U
YIIPABJIEHUSA KOMIIJIEKCAMMU.

OCOBEHHOCTBIO
HbIHEIIHEH, 16-11

LIeneBow ayamuTopumn.

Fracking is in focus

Extremely tight agenda of the conference included
six technical sessions with more than thirty
presentations in total.

The Assessment of the current coiled tubing
and hydraulic fracturing market volume
expressed in physical and monetary terms
as well as coiled tubing and fracking market

FOpuii benyeur
Yuri Belugin

OCOOEHHOCTbIO HbIHELHEeN, 16-11 KOHepPeHLMM, Kak 1 ABYX
npeablayLLmX, CTano 3Ha4nTeNbHOe KONMYeCTBO OOKSI1AL0B,
NOCBsALLEHHbIX Npobnematyike P, MoXHO KOHCTaTMPOBaTb,
YTO MMEHHO TemMaTuKa [Pl BbIXOAWT Ha NepBbIV NIaH NHTEPECOB

The 16" conference, like the previous one, had a lot of presentations on
hydraulic fracturing. We can acknowledge that the topic of hydraulic
fracturing prevails among the interests of the target audience.

PROSPECTS

KOH(pepeHI MY, KAK U

JABYX IIPEABIYIINX, CTAJIO 3HAYUTE/IBHOC KOJIMYECTBO
JIOKJIAJJOB, ITIOCBAIICHHBIX ITpobieMaTuke 'PIT. MOXXHO
KOHCTATUPOBATH, YTO UMEHHO TeMaTuKa ['PII BeixoguTt
Ha MEePBBIH IVIAH MTHTEPECOB L1EeJIEBOM AyIUTOPHH,

HO IIPH 3TOM MHTEPEC K KOITIOOMHI'Y — M KAK K OCHOBE
psAZla TEXHOIOIWM, ¥ KAK K YHUBEPCAJIIBHOMY CPEJICTBY
JIOCTABKH — HE OCIA6€EBAET.

CeKpeThl HOBEMIINX TEXHONIOT U npoBegenus ['PIT
PAaCKpPBIBA LIEAbIN pAj JOKI240B. K.B. BypamH, ri1aBHbIN
WHIKEHep JlenapTaMeHTa 110 PEMOHTY CKBaKUH ¢ THKT
KomiaHuu IlmomMoepike», CDABHIII OIIBIT IIPUMEHEH A
THKT Ha pa3IUIHBIX CHUCTEMAX 3AKAHYHUBAHHUSI
¢ MHOTOCTAagUHHBIM I'PIIL. JIOKJIaTYHK ITOJPOOHO
pacckaszan o6 ussnekaeMmbix cegiiax 'PITna THKT,
NOJTHONPOXO/IHBIX YIIPABJIAEMBIX C ToMOIbio THKT
noprax, rexHonoruu TTS, pabore THKT no TexHomoruu
TTS c npeMUyM-TIOPTAMU.

WHxeHep 1o 3aKaH4YMBAHUIO CKBAXUH ¢ MI'PTI }

behavior forecast for 2015-2020 was given by

V.A. Kravets, Lead Analyst of RPI Research and
Consulting. His presentation showed that currently

the main drivers of the market growth are: production
drilling, particularly, more widely introduced
horizontal drilling, hydraulic fracturing, as well as

well workover. Estimated volumes of the fracking
(including multi-stage) and coiled tubing markets were
given, and projections of their further development
were made.

Yuri Belugin, Head of Products Sales and
Promotion Department of NOV FIDMASH, main
sponsor of the conference, company that is a leading
manufacturer of CT equipment in Eurasia and that
produces the whole range of fracking equipment,
in his presentation with the eloquent title “Time-
proven Solutions. Future Outlook” provided
comprehensive information on a wide range of }
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komnanuu J1lmomoéep:xe» U.B. Boakapes pacckas3a
O HOBBIX TEXHOJIOTHAX 3aKAHYHUBAHH A CKBAKHH
¢ MI'PII. Ha jaHHBIM MOMEHT TaKMMU HOBBIMU
TEXHOJIOTHUSIMH SBJISIOTCS MHOTOPA30BbIE€ MY(DTHI
I'PIT, npuMeHsEMBIE JIJIs1 TPOBeicHUS pedpaka. Celyio
MHOropa3oBoy My eI I'PI1 32 cHeT OTCYTCTBHA
XPAanoBOI'0 MEXAHU3Ma BHYTPH BTYJIKU HE (PUKCUPYETCS
B OTKPBITOM COCTOHMHU OCJIE CMEIIEHN, B OTIINYHE
OT ceJ1a OqHOPa30BO My ThI ['PI1. THCTpyMEHT
U3BJIEKAETCs HA IIOBEPXHOCTD IIOCJIE 3AKPBITHUA BCEX
MydT I'PIT, 1 IPOU3BOAUTCS TIOBTOPHBII COPOC MIAPOB,
HA4YMHAS C CAMOT'O HMKHETO. B 6uskaniem oygyem
LM POKO IPUMEHAEMON HOBOX TEXHOJIOIUEN CTAHET
UH(PUHUTH — IOJIHOCTBIO PACTBOPHUMAS U3OJISIITUOHHAS
cucrema. [Tponienypa odeHs cxoxa ¢ Plug-and-Perf npu
COXPAHEHUU IIPEUMYIIECTB 3aLEMEHTUPOBAHHOI'O CTBOJIA
u nepgopanuu. I[1o JTaHHON! TEXHOJIOI'NH BMECTO IIPOOKHU
IPUMEHSETCA PACTBOPHUMOE CEIJIO IO/ AP, KOTOPLIA
YCTAHABIUBAETCA HA IIOCAJ0OYHOM HHCTPYMEHTE B 3apaHee
YCTAHOBJIEHHYIO BTYJIKY B COCTaB€E KOJIOHHBL Ilepes
HavasoM I'PIT c6pachIBAETCA PACTBOPUMBIH HIAP
U IPOKAYUBAETCA IO CEJIA, IOCTIE Yero HaunHaeTcsa I'PIT.
C poknaaom «OneIT BHeApeHusa 'PII Ha

Maxcum Paoees
Maxcim Fadeev

JOMAHHKOBBIX OTIOKECHHAX, JOOBIYA CIAHIIEBOM
HedTH B Peciy6iuke TaTapcTaH» BBICTYITAII
3aMECTUTESIb HAYAJIbHUKA [1€XA TEXHOJIOIMYECKUX

pa6ort no I'PT1 komnanuu «T'arpaC-PemCepsuc»

M.B. ®anees. [1y6buHa 3a1€raHUS JOMAHHUKA COCTABIISIET
1500—1600 meTpoB, aperTrBHAST MOITHOCT 10—50 METPOB,
nponuiaeMocTts 0,02—-0,9 M1, CpeaHsis 1o6p19a HePTH
cocrasiseT 1-2 1/cyT. Ilpy TakoM aedurte HepTU HU

O KaKO¥ BBICOKOU PEHTAOEIBHOCTH PA3PAOOTKH HE
MOYKET OBITh U peun. C LIEIbIO YBEINYEHUS IOOBIYU
HedTH 6610 NPUHATO peneHue nposectu OITP no I'PIT.
ITepBbiM 3TanioM OITP 61710 IPOBEACHUE IPONITAHTHBIX
I'PIT. Ciepyromum 3Tanom OITP 61710 IpoOBEAEHNUE
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highly-productive import-substitution equipment for
oilfield services. The article contains the review of both
the production equipment (coiled tubing, nitrogen,
pumping, fracturing, etc.) for high-tech EOR operations
and new developments capable of meeting modern
markets’ requirements. A special attention was paid to
the automation and control systems.

The 16™ conference, like the previous one, had a
lot of presentations on hydraulic fracturing. We can
acknowledge that the topic of hydraulic fracturing
prevails among the interests of the target audience; at
the same time interest in coiled tubing — being a basis
for a number of technologies and a universal means of
delivery — is not falling.

Secrets of the cutting-edge fracking technologies
were unveiled in a number of presentations.
K.V. Burdin, Schlumberger’s Well Intervention Senior
Technical Engineer, compared CT implementation
on different multi-stage completions. The speaker
provided detailed information about CT retrievable
fracking seats, full-opening CT-controlled ports, TTS
technology, CT-operated TTS with Premium-ports.

Multi-stage Fracking Completion Engineer of
Schlumberger I.V. Bochkarev informed the audience
about new technologies of well completion with
the use of multi-stage fracking. At present these
new technologies include reusable frac sleeves that
are used for refracking. The seat of the reusable sleeve,
due to absence of the ratchet in the collar, does not fix
in the open position after the shift, unlike the seat of
the disposable frac sleeve. The tool is retrieved after
closing all the frac sleeves and the ball is dropped once
again starting from the lowest one. In the near future
infinity technology will gain wide application — this
is a fully dissolvable isolation system. The procedure is
very similar to Plug-and-Perf, however it retains all the
advantages of the cemented wellbore and perforation.
According to this technology instead of a plug a
dissolvable ball seat is used, which is set using a setting
tool into the pre-installed collar in the string. Before
fracturing a dissolvable ball is dropped and squeezed to
the seat, after which the fracking operation starts.

Maxim Fadeev, Deputy Head, Hydraulic Fracturing
Operations Department, TagraS-RemService made a
presentation “Experience of hydraulic fracturing
introduction at Domanic deposits. Shale oil
production in the Republic of Tatarstan”.
Domanic formations lie as deep as 1,500—1,600 meters,
effective thickness is 10—50 meters, permeability is
0.02—-09 mD. Average oil yield is 1-2 tons per day.
With such oil yield we cannot speak about any high
production profitability. In order to increase oil
production we decided to conduct hydraulic fracturing
field trials. The first step was to conduct proppant-
based fracking. The next step — multi-stage fracking



MI'KPIT B rOpU30OHTAIbHON CKBAXKUHE. Ha ceroguamunia
JeHb nposeneHo cemb OITP no I'PIT, koTOpeIE fann
HOJIOKUTENBHBIN 3(PHEKT. [To pe3ynsraraM padboT MOXKHO
CJIENIaTh BBIBOJIBL, YTO IIPU IPONIAHTHOM PA3PBIBE, IAXKE
C 3aKa4KOU MUHHUMAJIbBHOU KOHIIeHTpanuu 300 Kr/M3 u
IPEABAPUTEIBHOU O6PAOOTKOU KUCTIOTHBIMU COCTABAMH,
MOJIYYEH IPOMBIIUIEHHBIN NPUTOK HE(PTU. TEXHONIOTUU
TUAPABINYECKOTO PAa3PbIBA IJIACTA C 3AKPEIVIEHUEM
TPEILINH IPOIIIAHTOM WIN KUCJIOTHOIO I'PIT ABIAIOTCA
Hanbosee 3(PPEKTUBHBIM HHCTPYMEHTOM CTUMYJIALIUA
HU3KOMPOHUIIAEMBIX KOJUIEKTOPOB JIOMAHUKOBBIX
OTIIOXKEHUI. HOBBIE TEXHOJIOIMH MO3BOJAIOT JENATh
JOCTYITHOU IO6BIYY HETPAJUILIMOHHBIX PECYPCOB
YIJIEBOJIOPO/IOB, 3AMTACHI KOTOPBIX KOJIOCCAIBHBI

U Pa3pabOTKa KOTOPBIX €IIIE€ HEJAABHO CYUTAIAChH
HEPEHTAOEIBHOU. [Tpy TPOBEJEHUH PAOOT HA
CKBaKMHAX IPUMEHATIOCh OO0PYIOBAHNE IPOU3BOJCTBA
C3AO0 «DHIMAIII», KOTOPOE CEH51 3aPEKOMEHIOBAJIO

K4K HaJJIEX)KHOE U BBICOKOTEXHOJIOrnYHOE. [Ipu
OPOJO/KUTENIBHOCTH HENTPEPBIBHOU PAOOTHI 10 20 4aCOB
He 6bJIO HU OAHOM HEMITATHOM CUTYAIIUU IO padoTe
KoMiuiekca I'PIT.

C nmoxmanom «Ilakep ReelFrac™ u cucrema
CIBOEHHBIX IMakepoB ReelFrac™ mias npoBeaeHU s
HEOI'PAHHYEHHOI'O KOJTHYECTBA CTA UK
THAPOPA3PHIBA ILVIACTA 1 TOBTOPHBIX I'PID»
BBICTYIIWI AUPEKTOP AenapramenTa 'HKT n pemonTa
ckBakuH yepe3 HKT komnanum Weatherford
C.A.Kosanés. [Takep ReelFrac xomnannu Weatherford
— 3TO CUCTEMA, YCTAHABINUBAEMAs ITO]], HAT'PY3KOIH
npu nomomu F'HKT, KoTopas NO3BOIAET NIPOBOAUTD
MHOTO30HHBIE ITeP(OPAH, U3OIALUHA U TUIPOPA3PHIBBI
ntacta (I'PIT) 32 o1HY CITYCKO-TIOAEMHYIO OIIEPALIHIO,
OIIIYTUMO IOBBIAS 3(PHEKTUBHOCTb PA6OT B CDABHEHUH
C TPAAUIIUOHHBIMH METOJAMHU IIPUMEHEHUA ITPOOOK 1
BBIIIOJIHEHU S IEPPOPAITMOHHBIX PAOOT.

OnbITOM IPHUMEHEHHU A TEXHOIO0rUH MI'PIT
Mongoose cO CABHKHBIMH MydTaMu O/IEINICA
m1aBHBIN HH)XEHEDP OO0 «EBC» A.B. Baripamos. B ero
JOKJ1aJ1€ ObLJT PACCMOTPEH ONBIT IPUMEHEHHNA JAHHON
TEXHOJIOI'UH, SIBJISIONICHCS BBICOKOA((HEKTUBHOM
AJIBTEPHATUBON TPAJULIMOHHBIM METOJAM 3AKAHUYUBAHUA
CKBAXUH KOMIIOHOBKaMu MI'PIL. B rexHonornu «MaHrycr»
OO'BbEAMTHEHBI KOMIIOHOBKA JIJIS1 PA300IIEHNS MHTEPBAJIOB,
criyckaemasi Ha 'HKT, u ckosnb3simue My(QThl, 4TO
MO3BOJIAET OCYIECTBIIATD MHOT'OCTAAUNHLBIN 'PIT npu
3dKAHYMBAHNUM CKBAXXUH 34 OIHY CITYCKO-TIO'/bEMHYIO
onepanuio u 6osee aPHEKTUBHO, UEM JIIOOOH JPYyroi
METOJI,

O BKJIIFOYCHUH B PaA3pabOTKy H 00
uHTeHCcu@uKkanmuu meroaom I'PII 11acToB C
PA3THIHBIMH (DHU3UKO-3KCILTYATAIHOHHBIMH
CBOMICTBAMH B PAMKAaX OJHOH CKBAKHHBI PACCKA34JI
3AMECTUTEND PyKOBOANTENS C1y>kO0b THKT OOO
«[Takep Cepsuc» H.B. JIecs. ITpu 106b19€ HEMDTU 4ACTO
MIPUXOAUTCS BCTPEUATHCS C IIPOH6IEMOIT OTHOBPEMEHHOI
AKCITYATAIIUM HECKOIBKUX HE(PTEHOCHBIX TOPU30HTOB,
UMEIOIUX PA3TUYHBIE XaPAKTEPUCTUKH (TJTACTOBOE
JIaBJICHHE, TPOHUIIAEMOCTb, IOPUCTOCTD, JABJICHUE
HACBHIIEHUS, BI3KOCTDb HE(PTH, HATMYHE HEHBIOTOHOBCKUX
CBOMUCTB U JIP.) OJHOU CKBAXKUHOI. K TOMY XK€ KaK/1bIi
TOPU3OHT UHOIVIA COAECPKUT HECKOJIBKO IIJIACTOB C }

in a horizontal well. As of today, there were conducted
seven fracking field trials with positive effect. Field
trials results show that even proppant-based fracking
with minimum concentrations of 300 kg/m and
pre-treatment with acid compounds was able to yield
commercial oil inflow. Proppant-based hydraulic
fracturing and acid fracturing are the most efficient
tools to stimulate low-permeability reservoirs of the
Domanic deposits. New technologies make production
of non-conventional resources more accessible, which
deposits are large, and production of which was
considered unfeasible and unprofitable just some time
ago. For well interventions FIDMASH equipment was
used, which proved to be reliable and quite high-tech.
Operations lasted up to 20 hours and there were no
problems with the hydraulic fracturing fleet.
Presentation “ReelFrac™ packer and ReelFrac™
compression-set straddle packer system for
unlimited multistage fracturing and refract

PROSPECTS

Cepeeri Kosanés
Sergey Kovalev

operations” was made by Sergey Kovalev, Region
Coiled Tubing and Thru-Tubing Product Line Manager,
Weatherford. ReelFrac Packer is a compression-set,
coil-tubing-conveyed system that enables multizone
perforation, isolation, and fracturing during a single
trip in the wellbore, dramatically increasing operation
efficiency in comparison to conventional plug-and-
perforation methods.

Experience of application of Mongoose multi-
stage fracturing technology with sliding sleeves
was shared by Alexey Bairamov, Chief Technology
Officer of EWS. The presentation was dedicated to
application of this technology that serves as a highly-
efficient alternative to conventional multi-stage
fracking completion methods. Mongoose technology
combines a BHA for zonal isolation and sliding sleeves,
allowing for multi-stage fracking completion during
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PA3IUYHBIMU XaPAKTEPUCTUKAMU, TPEOYIOMUMU
WHAWUBH/IYAJIBHOIO NIOAXOAA K UX pa3paboTke. [laxke B
pezaesax OJHOrO IJ1ACTA, OTIIMYAIOLIETOCs JOCTATOYHOM
I€OJIOI'NYECKON OMHOPOLHOCTDIO, BCETAA IPUCYTCTBYIOT
IPOIUIACTKYU C PA3/IMYHON IIPOHULIAEMOCTBIO,
pa3fe/IEeHHbIE TOHKMMU HEIIPOHUILIAEMBIMHU IIPOCIOAMHU.
s nareHcupukanuu MetooM I'PIT u AauTeapHOon
IKCIUTYaTAIUN HECKOJIBKUX HE(PTEHOCHBIX TOPU30HTOB B
PaMKaxX OHOH CKBa’KMHBI UCIIOJIb30BAHUE MEeTO/1a Modern
frac MO3BOJISIET TOYHO PACCUYUTATD KOJIMYECTBO MPOIIIAHTA
U KUJKOCTU PA3PbIBA, 4 TAK)KE UHbIE ITAPAMETPDI
nposegenya I'PIT Ha KaK bl TJIACT.

«BocCTaHOBJIEHHE CBA3H C IIACTOM IIPH IIOMOILIH
T'HKT, akTuBanuei mydTer MI'PII 1 mpoBeIeHHEM
TTIID> — TaK Ha3bIBAJICA JOKJIAJ] MACTEPA 10 CJIOKHBIM
padoTam OO0 JTakep CepBuc» A.A. AHAPYIIHKA.

B nmacrosiee BpeMa TEXHOIOI'US MHOI'OCTAAUMHOIO

I'PTT oueHb NONyIAPHA, HO NIPU AKTUBALUUA My(PT

I'PIT ciygarorcs ocnokHeHuA. CyIeCTBYIOT METOABI
BOCCTAHOBJIEHU CBA3U CKBAKUHA — IIJIACT, TAKHE KAK
akTuBanua My el I'PIT Ipy NOMOIY AKTUBALTMOHHO
HACAJ KU U [IPOBEIECHUE I'MIPONECKOCTPYHHOMN
nepdopanmu (I'TIIT) ¢ UCIIOIB30BAHUEM MAJIOTA0APUTHBIX
nepgoparopos. B 2015 roxy cnenuannucramu OO0
«[Takep CepBuc» COBMECTHO € MH)KeHepaMu OO0 J1D
«[Takep Tyn3» 6611 pa3padOTaH COBEPIIEHHO HOBBIM
NOAXOJ K NEP(MOPALTMOHHBIM HACAIKAM: B KAYECTBE
KOPITyCa C OTBEPCTUAMH, 3AMEHAIOMNUMU (POPCYHKH
(comna), TPUMEHAETCA Car(PHUPOBA BTYJIKA, BTOPOI
MaTePUaJI 110 TBEPAOCTHU IOCJIE AJIMa34d. JJaHHBIM MaTepUaJl
MO3BOJIAET YBEJIUYUTD KOJTMYECTBO PE3OK (CTAHLIUI)

U CPOK IKCILTYyATALUH CAMOU NTep(POPALTUOHHON

HACAAKU. JJOKIA YUK TOAPOOHO OXAPAKTEPHU3OBAT
WHHOBALIMOHHBIN KOMIIEKC I10 BOCCTAHOBJICHUIO CBA3U
CKBA)KUHA — IJIACT.

IHosTOopHOMY I'PII, OYEHD AKTYAJIBHOU TEME, OBLIT
nocBAIeH JoKIaL Porna Kiapka, o4eTHOro peakropa
JKYpHaJa «Bpems KOnTIOOUHIa». B paMKax 1OoK1a/1a
OBbLIN IIPUBEIEHBI PA3HOCTOPOHHUE KOMMEHTAPUHU
10 BOIIPOCaM NOBTOPHOro I'PIT Ha CyIeCcTBYIOMUX
CKBAKUHAX. BblJIO OO'BICHEHO, KaK ITIOBTOPHBIN 'PIT
MOYKET CHU3UTD 3aTPATHI HA SKCILIyATAIIUIO CKBAKHH,
YBEJIMYUTD JOOBIYY, TOBBICUTH U3BJIEKAEMBIE 3AITACHL
Bbl1a TaKKe NPEICTABJIEHA COITYTCTBYIOMAA MH(POPMALUA
3KOHOMMYECKOT'O XAPAKTEPA.

C onmsrTOM nIpoBeaeHusa MI'PII na
MecTopoxkaAeHUAX PYII JIpOou3BOJICTBEHHOE
oobenunenue <benxopyced s> B 2014-2015 1T
MIPUCYTCTBYIOIMINX O3HAKOMMJI MHXKEHED 1-11
kareropuu OCuPC YCTuC PVII {10 «benopycHePTh>
J.A. 3akpyKHBIH. B 2014 — 2015 I'T. 661711 BBIIIOJHEHbI
MI'PIT Ha yeTBIpEX CKBAKMHAX. B pe3ysibprare OblLl
OCBOEH IIPUHITUII ICHCTBUS U ITOJTYYEH OIBbIT PA6OTHI
C 060pyI0BaHHEM /11 TpoBeaeHu s MI'PIT, monyyeH
ONBIT BBITTOIHEHU A MT'PIT 6€3 OCTaHOBKH OCJIE
MOCAJKHU I3APa, IOATBEPXKEHA BAXKHOCTb [IPOBOJKU
T'OPHU30HTAIBHOI'O CTBOJIA C YYETOM PACIIPEAC/ICHHUS
[1OJ1s1 HAIIPSDKEHU U B IIJIACTE, IIOJIYYEH IIPUTOK HEPTH U3
HETPAJULUOHHBIX 3aJIEXEHN YB B MAJIOIIPOHUIIAEMBIX
MOJIYKOJUIEKTOPAX B IIpe/ieiax [TpUnsTcKkoro nporuéa,
IOJIyY€H ONBIT (ppeseposanusa mydpt MI'PIT Ha fenpeccun
C IPUMEHEHUEM KOITIOOMHI'OBOT'O OOOPY/I0BAHHUS U
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one trip and with higher efficiency compared to other
methods.

Ivan Les’, Deputy Head of the CT Department
at Packer Service LLC, informed the audience
about Development an Hydraulic Fracturing
of Formations with Different Physical and
Operation Properties within one Well. Quite

Hean Jlecs
Ivan Les’

L

often we face a problem of simultaneous oil production
from several reservoirs, which have different properties
(reservoir pressure, permeability, porosity, saturation
pressure, oil viscosity, non-Newtonian properties,

etc.) in one well. Moreover, each formation sometimes
contains several strata with different characteristics
requiring individual approach to oil production from
such strata. Even within the framework of one reservoir
with sufficient level of geological homogeneity we
might have several streaks with different permeability
properties divided by thin non-permeable layers. To
intensify the production with the use of fracking and
to ensure long-lasting operation of several oil-bearing
reservoirs in one well one might consider using

the Modern frac method that enables to accurately
calculate the volume of proppant and fracking fluid, as
well as other fracturing parameters for each separate
reSEervoir.

“Recovery of formation connection with the
application of coiled tubing, multi-stage frac
sleeve activation and hydraulic jet perforation” —
this was the topic of the presentation made by
Alexander Andruschik, Fishing Operator, Packer



CHBS89-76M Ha ckBaxkuHe Ne 310 Pequiikoro
MECTOPOXAeHUs. Bl cAe1aH BbIBOA O TOM, 4TO PVIT J10
«benopycHeTh» CIIOCOOGHO CAMOCTOATENBHO BBIIIOIHATD
KOMIIJIIEKC Pa0OT IO CTPOUTENBCTBY U OCBOEHUIO CKBAXKUH
MTI'PIT nop Kj1xo4.

HNHHOBAIIHOHHOE O0OPYIOBAHHE /IS IIPOBECHH A
6o0bpmeoo’seMHOr0 I'PII ITpeicTaBUI HAYAIBHUK
OT/IE€/Ia HATHETATEIBHOI'O 060pyJoBanud I'pynnbsl GH T
P.M. IllepOuH. BocTpe60BAHHOCTH OOOPY/JOBAHUS
JU1s1 601b111c00bEMHBIX ['PIT 06yCIOB/IEHA TEHACHIIHUCH
POCTA KOJIMYECTBA TOPU3OHTAJIbHBIX CKBAKUH U
HEOOXOAUMOCTBIO IOOBIYN U3 HECKOJIBKUX MPOAYKTHBHBIX
cnoeB. JJOKIaJunK U3JI02KUJI OCHOBHBIE TPDEOOBAHUS K
060pyAOBAHHUIO (Pr10TA 1714 60JBIICOOBEMHBIX I'PIT 1
MEPEYNCIINII COCTAB KOMIUIEKCA O60pyRoBaHus. [Tpu
nposeaeHnuH I'PIT 601b11X O6BEMOB B IONIOJTHEHHE
K OCHOBHOMY OOOPYIOBAHHUIO UCIIOJIb3YETCS
BCIIOMOT'ATEJIbHOE: YCTAHOBKH [JI ITIOAA4H IIPOIIIAHTA;
OYHKEPBI IS IPONITAHTA; TPAHCIOPTED JIEHTOYHBIM;
€MKOCTH JJIs I'€JIsl; yCTAHOBKA IIOAOI PEBA; YCTAHOBKA
HACOCHA4 JO3UPYIOLIAs. BblIu JaHbI TEXHUYECKUE
XAPAKTEPUCTUKN OCHOBHBIX COCTABJIAIOIINX KOMILJIEKCA
U IO POOHO OXAPAKTEPUZOBAHA CUCTEMA YIIPABJICHUSA
KOMIIJIEKCOM U BXOJSAIIUE B HEE OCHOBHBIE OJIOKH
ynpasyeHus. 11 KOMIVIEKCHOI'O MOHUTOPHUHIA U
ynpasJieHus npoueccom I'PIT Bce faHHbIE CBOAATCS B
ennnyio SCADA-cucTemy, 4TO HO3BOJIAECT KOHTPOJIUPOBATD
BCE OOOPYAOBAHUE OJHOMY OIIEPATOPY, TPOU3BOIUTH
ONEPATUBHYIO KOPPEKTUPOBKY PA6OTHI IEPCOHAIIA,
COXPAaHATD JJAHHBIE IIPOLIECCA B €JUHOL 6a3€ TAHHBIX.

Hoxknag pouenTta bI'Y O.J1. KomoBasiosBa «<HOBbBIE
HAIIPABJICHUA B HH(POPMAITHOHHOM 00€CIICYCHH U
BBICOKOTEXHOJIOTHIHOIO He(hTerazoBoro
CEPBHCA» KACAJICA TPEX HATIPABJIEHUN: TPDEXMEPHOTO
mozennposanud I'PIT, reoMofeMpoOBaHus, 4 TAKXKE
r€OJJUHAMMNYECKOT'O MOJIEIMPOBAHUSA 1 CITy THUKOBOI
unrtepdepomerpun. JOKIATIUK IOJPOOHO pACCMOTPEI
BAPUATHUBHOCTD Pe3yabTaTOB I'PIT 11 TUIIBI JAHHBIX
JUIA AaHAJIN3A IPUYHH BAPUATUBHOCTH, PACCKA34JI O
TEXHOJIOI'MAX /I IIOBBIIIEHUA TOYHOCTHU ITPEJCKAZAHUA
pe3ynpratoB I'PIT, 06 yriybiieHHOM 06paboTKE
CENCMUYECKUX JAHHBIX JUIA ITOJYYEHUSA JOIIOJTHUTEIbHBIX
JAHHBIX O COCTOTHUH MOJIETMPYEMOT'O MACCUBA
(eCcTeCcTBEHHAA TPEIMHOBATOCTh MACCUBA);

O TPEXMEPHOM I'€O(PUIBTPALIMOHHOM U
reoJJMHaMU4eCcKoM mozeuposanuu I'PI1 B ycinoBusx
€CTECTBEHHOM TPEUIMHOBATOCTH, O MOJAECISAX PA3PYLICHUS
(CDM, DEM), rubpuiHbIX MOJEJIAX. BCe pe3ynbraTsl ObLIN
rosry4yeHsl B BI'Y.

He MeHee BIIeYAT/ISIONIHM ObLJI M KOPITYC
JIOKJIA/TIOB, IIOCBSIIIEHHBIX KOJITIOOHMHIOBBIM
TEXHOJIOTHAM.

C TpeMs JOKIALAMU B PYCJI€ JAHHOMN TEMATUKU
BBICTYIIHUIN NIPEACTABUTEIN KOMIIAHUU «[1IIIOMOEpPIKE>.
K.B. BypauH O3HAKOMMWJI IIPUCYTCTBYIOIIUX C
YHUKAJIbHBIM OIIBITOM NpoBeAecHUs paboT ¢ THKT
Ha CesepuoM Kacniuu. B jokiazge «<KomMiaiekc
BHYTPHCKBAKHHHBIX OIIEPAILIHH C IPUMEHECHHEM
T'HKT Ha mecTtopoxkaeHuu uMm. 0. Kopuaruna»

ObLJI4 1aHA KPATKAA XAPAKTEPUCTUKA MECTOPOXKICHUSA,
OXAPAKTEPU30OBAHBI TEXHOJIOI'MYECKUE BBI3OBBI, KOTOPBIE
IIPUILJIOCH IIPEOJOJIEBATD IIPU OCYIIECTBIECHUHN IIPOCKTOB

PROSPECTS

Pomar Illepbur
Roman Scherbin

Service LLC. At present multi-stage fracking is quite
popular, however complications do occur during frac
sleeve activation. There are methods of recovering

the connection between the formation and the

well, such as frac sleeve activation with the use of
special activation head and performing hydraulic jet
perforation with the use of small-scale perforators. In
2015 specialists of the Packer Service together with the
experts of the Packer Tools developed a new approach
to perforation heads: instead of using a conventional

Osee Konoganos
Oleg Konovalov
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2014-2015 rr. [TogpOo6HO pacCKaA3aHO O IPUMEHSABIIEMCS
060PYJOBAHUU U IPOLIECCE PAOOT. B X0/1€ UCITONHEHUSA
MIPOEKTA OBLIO YCTAHOBJIEHO 1BA MUPOBBIX PEKOPAA

O JUIMHE NPOXOXK/CHUS BHYTPHUCKBA)KMHHBIM
T'UJPABINYECKHUM TPAKTOPOM I10 FTOPHU3OHTAIBHOM CEKIIUU
CTBOJIA CKBA’KHUHBI, OBLJIO 31KA4YaHO Y€PE3 HATyBHOI TaKep
Coil FALTE pekopHOE KOIHMYECTBO XKUAKOCTH (1500 m?),
BIIEPBBIC B MHUPE IIPUMEHEH LIJIAMOYJIOBUTEND Venturi
COBMECTHO C TUAPABIUYECKUM 3200MHBIM TPAKTOPOM.
Briepseie B Poccuu yCIieHO IIPOBEAEHBI [IPOMBICIOBBIE
reopU3NICCKUE UCCIEN0BAHNS CKBAXUH HA THKT
COBMECTHO C TPAKTOPOM IpU oMoy npudopa I'dn FSI,
pPaboTaIOMErO B ABTOHOMHOM PEXUME.

WH>KeHep 10 pean3aluu CEPBUCHBIX yCIyT (Boiro-
Vpanbckuii prtman komnanuu «JImoméepxe»)

B.®. Ky3u4des 03By4nJI JOKIaL «[IpuMeHeHue
KHCJIOTOPACTBOPHUMBIX IEMEHTHBIX MOCTOB,
Pa3MbBIBaeMBIX IIPH MOMOIIH Jet Blaster Ha

I'HKT». 3HaunrenbHag 9acTb ['PIT, IpOBOJUMBIX

H4 IBYX IUIACTOBBIX CKBAKMHAX MECTOPOXKICHUN

ITAO «OpeHb6ypruedTh», HPOBOUTCS C BDEMEHHOU
U3O0MALUEN HUKEJIEKAIETO KAPOOHATHOTO IIACTA.

B CBA3H € GIM3KHUM PACIIONOKEHHUEM PA300IIAEMBIX
MHTEPBAJIOB NEPPOPALINH, A TAKKE 3HAYUTEIBHBIMUA
JABJIEHUAMU 3aKadKu 11pu ['PI1 B 1TanHOM peruone
CJIOKHMJIACH NTPAKTUKA PA300MIEHN A NUHTEPBAJIOB
OTCBIIIKOU IECKOM C ITOCJIEAYIONIEN YCTAHOBKOM
LEMEHTHOI'O MOCTA C MCIIOJIb30BAHHUEM LIEMEHTHDBIX
skeJIOHOK crtamu I'MC. Kommnanueit (ILmoM6epxe» 6bLT
MNPEAJIOXKEH AJIBTEPHATUBHBIN ITOA X0/, C UCIIOJIb30BAHHUEM
KHUCJIOTOPACTBOPHUMOTO LIEMEHTHOI'O MOCTA U 60JIee
KOMILIEKCHBIM ITpuMeHeHneM THKT. LIuka pemoHTa
CKBa’KMH COKPATUJICA HE MEHEE YEM HA YETBEPO

cyTok. I[Ipepnoxennoe pemenue: I'PIT, pabora THKT

6¢e3 cMeHbl KOMINOHOBKY HKT (BBIMBIB IIPONITAHTA,
Pa3MBbIB KMCJIOTOPACTBOPHUMOI'O LIEMEHTHOI'O MOCTA
A30TUPOBAHHOIM KUCJIOTOM C UCIIOIb30BAHUEM
T'UJPOMOHUTOPHOM HACAIKU Jet Blaster, BBIMBIB OTCBIITKH,
OI13, COBMECTHOE OCBOEHHUE MJIACTOB), paboTa KPC
(CITO xomnionosku HKT, crtyck YOLIH). DdpdexTuBHOE
pa3pymeHne HEMEHTHOI'O MOCTA IOCTUTAETCSA
OJJHOBPEMEHHBIM BO3JEHUCTBUEM I'MJIPOMOHUTOPHON
Hacaaku Jet Blaster 1 constHOM KUCIOTHL PaboTel THKT
IPOU3BOASTCS 6€3 IOITIOMEHU N PAOOYNX XKUJKOCTEN 1
YXYAIEHUA NPOAYKTUBHOCTH CKBAKMHBL TAK)KE B CBA3U
C OTCYTCTBHUEM IIPOMENKYTOUHBIX pab0T KPC NCKIIIOUEHBI
BO3MOKHBIE OCJIOKHEHHUS (HEBO3MOXXHOCTD BBIMBIBA
MPOIIIAHTA/TIPOAYKTOB Pa36yPKU U3-32 OTCYTCTBUSA
HUPKyassuy, npoodaemsl npu CITO komnoHnosku HKT u
IIOCAJIKE ITAKEPA U T.11.).

WHxeHep 1o peanuidanuu cepBucHbIX yeayr ¢ THKT
J.A. KOIIKHH BLICTYINUJI C JOKJIAIOM «JIprMeHeHue
xkamepsl Ha THKT - KJIFOY I pelIeHHu s IIpooieM
B CKBaKHHEe», [Ipo6ieMa cOCTOs1/1A B HEBO3MOXHOCTH
nposejeHus [IBP (Henpoxop ma610Ha Ha TPpEX
ckBakMHaX). ITlepen THKT 6p11a mocTaBieHa 3a4a49a
OIIPEAEIUTD IIPUYNHY HENPOXOAA. [1715 e€ pereHus 6bl1a
33/IECTBOBAHA aBTOHOMHaAs Kamepa HD na 'HKT. B xone
PadoT IPUYHHA HENIPOXO/a 6blyIa TOYHO OIIPEJEICHA
U IIOJIHOCTBIO YCTPaHEHA. CKBAXKHUHA [IEPEAAHA I
IpOBeACcHU AabHeHuX onepanuii (TIBP, I'PIT,
OCBOEHUE). BBIIO IOKA3aHO, YTO KaMeEPa NOAXOAUT JJIs1
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body with nozzles they use a sapphire collar with holes,
with sapphire being the second hardest material after
diamond. Using such material enables us to increase
the number of cuttings (stations) and extend the life
time of the perforation head. The speaker provided

a detailed description of the innovative set of tools

to recover connection between the well and the
formation.

Presentation of Ron Clarke, Honorary Editor of
Coiled Tubing Times Journal, was dedicated to a very
relevant topic of refracturing. The presentation
provided multi-faceted comments on Refracturing of
existing wells. It was explained how Refracturing can
reduce well costs, add production, produce more of
recoverable reserves from existing wellbores. Some
information on economics was also presented.

Experience of multi-stage hydraulic
fracturing at the oilfields of RUP PO
Belorusneft in 2014-2015 was presented by
D.A. Zakruzhniy,
1st Grade Engineer of RUP PO Belorusneft.

In 2014-2015 multi-stage fracking was conducted at
4 wells. As a result, the specialists mastered the main
principles of such operation and gained experience
in equipment operation, gained experience in
non-stop fracking after ball setting, confirmed the
importance of horizontal wellbore passage with due
account of formation stress field pattern, obtained oil
inflow from non-conventional hydrocarbon deposits
in low-permeability semi-reservoirs within the

Anexcetl bavipamos
Alexey Bairamov



ﬂpomag E20p06 o
Yarosiav Egorov %

paboT HA ra30BBIX CKBAXKUHAX. PEKOMEHOBAHO 115
pelIeHUs MPO6IEM HA CKBAKUHE UCTONb30BaTh 'HKT ¢
Ka0€eJIeEM UIH OIITOBOJIOKHOM.

O mpUMEHEHHH KOJITIOOUHTIA HA
MECTOPOKICHHUIX CBEPXBA3KOI HepTr ITAO
«TaTHedTH» pacCcKa3aa 3aMECTUTE/Ib HAYaIbHUKA
TEXHOJOTUYECKOTO oTaenaa OO0 «TaTHEPTH-
AxTioouHckPemCepsuc» A.0. Eropos. B Tarapcrane
BEZECTCSA AKTHUBHAS Pa3Pa00TKA OUTYMHBIX
MECTOPOXK/ICHUI NAPATPABUTALIMOHHBIM METOJOM
069U, B 1OK1a/1€ OBLIIN PACCMOTPEHBI TEXHOJIOIUH,
MIPOU3BOAUMBIE HA 3TUX MECTOPOXKJEHUAX KOITIOOMHI'OM.
IIpruMeHEHNE KONTIOOMHI'A 3HAYUTENBHO COKPAIAET
CTOMMOCTB CTPOUTENBCTBA CKBA’KMH HA MECTOPOXKIECHUAX
CBEPXBA3KON HE(PTH, 4 B HEKOTOPBIX CIYy4asaX O€3 HETO U
HE OOONTHUCE.

Joxag <KOJXTIOOHMHIOBOE OypeHHe Ha
JENPecCuH — 6e3aIbTePHATHUBHBIM ITOIXO0 K
MHOTI'OCKBAaXKMHHBIM IIpOeKTaM» 03By4us Pon Kiapk,
MOYETHBIA PEJAKTOP XKypHaIa «Bpemsa KonTioouHra». Ha
OTHOCHTEJIBHO YCIIENTHOE MPUMEHEHHUE KOJITIOOMHIOBOI'O
oypenus (KB) OKa3pIBAET HETATUBHOE BJIHSHUE TO,
uT0 KB He paccMaTpuBaeTcs Kak COPMUPOBABIIASICS
HedTecepBUCHAS onepanus. Te, KTO KeIaeT HONpoOOBATh
KB B fiefiCTBUH, KAK IIPABUJIO, OOPAMIAIOTCA K ITOCTABIIUKY
CEPBUCHBIX YCIYT, YTOOBI UCIIBITATh JAHHYIO TEXHOJIOTUIO
HAa KaKOIM-TO OJJHOU MMUJIOTHOM CKBAXXKUHE. [[puHUMAa BO
BHMMaHMeE TO, 4TO Kb Ha fennpeccun yxe UCIoab30BaIOCh
B 6oJsiee uem 1000 CKBAXKUH 10 BCEMY MUY, HEJIb351
CK434Tb, YTO TEXHOJIOT U HE SIBJISICTCS IIPOBEPEHHON.
OpHako TpebyeTcs 601e€ UHTETPUPOBAHHBIN ITOIXO/ K
NPEAOCTABACHUIO 3TOH YCIYTI'H OT COOTBETCTBYIOMIETO
HOCTABUIMKA, YTOOBI IIOJYEPKHYTH SKOHOMUYECKYIO U
TEXHOJIOI'MYECKYIO BBIroy KB. B Ipomiom nocTaBuuku
ITOM YCIIyI'Y 3a49ACTYIO IIBITAIHUCh TPAHC(POPMHUPOBATH
CYILECTBYIOIIYE KOJITIOOMHI'OBBIE YCTAHOBKH U3 YCTAHOBOK
JULSL IPOBEICHMS CTAHAAPTHBIX CKBAXKMHHBIX OIEPALINH

boundaries of the Pripyat Trough, gained experience
in underbalanced multi-stage fracturing sleeves
milling with the use of CT and SNB 89-76M directional
drilling system at well No.310 of the Rechitsa field.
A conclusion was made that RUP PO Belorusneft is
capable of well construction and multi-stage frac
completion on a turn-key basis.

Innovative large-volume hydraulic fracturing
equipment was presented to the audience by
R.M. Scherbin, Head of Pumping Equipment
Department, FID Group. Higher demand for large-
volume fracking equipment is stipulated by a tendency
towards greater number of horizontal wellbores and
the need to produce from several producing reservoirs.
The speaker mentioned the main requirements for
high-volume fracturing fleet and enumerated the
equipment that is part thereof. During high-volume
fracturing some additional equipment is used:
proppant delivery units; proppant tanks; belt conveyor;
gel tanks; heating unit; dosing unit. Main technical
specifications of the equipment were provided and
fleet control system and main control units were
described in detail. All the data are collected in a
single SCADA-system for the purpose of monitoring
and controlling the fracturing process. This system
allows doing all the equipment monitoring by only one
operator, adjusting the actions of the personnel and
saving process data in a single data base.

Presentation of the BSU Associate Professor
O.L. Konovalov “New directions in the sphere
of high-tech oil and gas service information
support” touched upon three areas: 3D modelling
of hydraulic fracturing, geomodelling, as well as
geodynamic modelling and satellite interferometry.
The speaker provided a detailed consideration of
hydraulic fracturing results variability and the type
of data to analyze the reasons for such variability,
mentioned the technologies to improve the accuracy
of fracking results forecasts, spoke about deep seismic
information processing to obtain additional data on
the condition of the modelled rock massif (natural
fractures in the rock massif); he also dwelled on 3D
geofiltration and geodynamic frac modelling under the
conditions of natural fractures, about fracture models
(CDM, DEM), hybrid models. All results were obtained
at BSU.

Equally impressive were the presentations on
coiled tubing technologies.

Three presentations on this topic were delivered
by representatives of Schlumberger. K.V. Burdin
familiarized the audience with unique experience of
CT operations in North Caspian region. Presentation
“CT-conveyed well interventions at Yuri
Korchagin field” provided a brief description of the
field, technological challenges that had to be overcome
during project implementation in 2014—-2015.
A detailed overview of the equipment and processes
was given. During project implementation two
world records were set for the distance travelled by a
downhole hydraulic tractor in the horizontal wellbore,
record high fluid volume (1,500 m3) was injected

through Coil FALTE inflatable packer, for the first time }
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B yCTaHOBKMU 11 KB. M 4aCTO TAKOX ITOAXO/ OKA3bIBAJICA
HEYJAYHBIM. JIJOK/IaTUMK U3JIOKUJI HOBBII OAXO[ K
KB Ha lenpeccruy, BKIIIOYAIONIHI B CEO51 TOTHOCTBIO
UHTETPUPOBAHHYIO CUCTEMY. B paMKaxX IOC/IEAHEN OfHA
U T4 K€ KOMIIAHUA BIAZicET 060opyaoBaHueM st Kb
(Brirouast KHBK 1 060pyjoBaHME 1 HATIPABJIECHHOTI'O
OypeHus), pabOTAET HA HEM U TECHO COTPYJHUYAET C
KOMMAHUEN — BIAJIETIBLEM CKBAXKUHBL, YTOOBI B UTOT'E€
OPEJOCTABUTH HEPTErA30400BIBAIOMIEH KOMIIAHUU YCIYTY
no Kb Ha genpeccnn nog Kirod.

MozaenupoBaHue ;)KU3HEHHOTro mukjaa THKT
JJISI OLIEHKH €€ YCTAJIOCTHOH IIPOYHOCTH OCBETUI
Heabcon Ileposo banrucra (KiiaycTaabCKuil
TEXHUYECKUU YHUBEPCUTET). TpyOHAA IPOAYKIUSA
UCHOJIB3YETCS IIPU OOJIBIIUHCTBE PAOOT, OTHOCIIUXCS
K HE(PTEra30B0M UHAYCTPUU. HaIesKHOCTD TI060
ONEPALINU MOXKET OBITH YIYUIIEHA ITyTEM NIPEACKA3AHUSA
JKM3HEHHOT'O [TUKJIA TPYOHBIX U3ZETUIL. DTO TAKXKE
MO3BOJIUT CHU3UTb HENPOJAYKTUBHOE BPEMS U
MU306EXKATD JONOMHUTENBHBIX PACXOA0B. [IOCKONBKY
JUISA TAKUX IPEACKA3AHNUN TPEOYETCA OYEHD TOUHOE
BOCIIPOMU3BEJICHUE PEANIBHBIX HATPY30K HA THOKUE
TpyOs! (I'T) B Iponecce uX UCIOAb30BAHMUS, ObLI
CIIPOEKTUPOBAH U ITOCTPOEH YHUKAIBHBIN CTEH/] IS

Cepeeti Ampyuirxesus
Sergey Atrushkevich

MO/IEJIUPOBAHM I BCEBO3MOKHBIX ITPOIIECCOB, KOTOPBIE
CIIOCOOCTBYIOT BBIXO/IY U3 CTPOS KONTIOOMHTA. HOBBIH
CTEH/L JU1s1 UCHbITaHU I'T cnocO6€H CUMYINPOBATH
BCE BBIIICYIIOMSIHYTBIE HAIPY3KHU KAK 1O OTJICIBHOCTY,
T4K U OJJHOBPEMEHHO. DTO IIPOU3BOAUTCS ITPU ITIOMOIIN
TUJIPABINYECKUX IVJINH/POB, JEUCTBYIONINX HA
TECTOBBIN OOpa3zell.

C MHHOBAIIHOHHBIMH KOJITIOOHMHIOBBIMH
TEXHOJIOTHAMH, IIPETHAZHAYECHHBIMH JIJIs1
HOBBIIIEHUA 3P PEKTUBHOCTH TOOBIIH
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in the world Venturi sludge trap was used together
with the downhole hydraulic tractor. For the first time
in Russia field downhole logging was successfully
conducted via CT together with the tractor and with
the use of FSI logging tool that operated autonomously.

B.F. Kuzichev, Well Intervention Technical Sales
Engineer (RVU Schlumberger), made a presentation
titled “Application of acid-soluble cement plugs
removable by coiled tubing with Jet Blaster”.
Considerable amount of fracturing operations at
PJSC “Orenburgneft” is connected to temporary
isolation of lower carbonate formation. Due to close
location of perforated intervals to be separated
and significant treating pressures during fracturing
there is a certain practice of making the separation:
it is normally done by sand plug plus cement plug
installation. Schlumberger proposed alternative
approach with usage of acid-soluble cement plug with
complex employment of CT services. Well repair cycle
reduced by 4 days as a minimum. Proposed solution
is: fracturing, CT job at the same tubing (proppant
cleanout, acid-soluble cement plug washout by Jet
Blaster and nitrified acid, sand cleanout, acidizing,
nitrogen Kick-off at both formations), workover
crew job (tubing POOH, ESP RIH). Effective cement
washout is achieved by simultaneous action of
JetBlaster jetting tool and hydrochloric acid. All CT
operations performed without losses into formation
and impairment of well production. Also the absence
of some workover operations diminish possible
complications (inability to clean the proppant/cement
particles due to loss of circulation, troubles during
tubing RIH, packer settling, etc.).

CT Services Sales Engineer Dmitry Koshkin
delivered a presentation titled “CT camera
application is a key to solve problem in a well”.
The main problem was the inability to do perforation
(diameter gauge have not passed at 3 wells). The task
for CT team was to identify the reason of wellbore
blockage. To perform the task they used a CT-conveyed
autonomous HD camera. During the CT job the reason
for blockage was identified and eliminated. The well
was ready for subsequent operations (perforation,
fracking, well stimulation). It was proven that camera is
suitable for gas wells. It is recommended to use CT with
cable or optic fiber.

Yaroslav Egorov, Deputy Head of Process
Department, Tatneft-AktyubinskRemService, informed
the conference participants about Coiled tubing
application at the super-viscous oilfields of
Tatneft. In Tatarstan bitumen fields are intensively
developed using steam gravity method. The
presentation was dedicated to the technologies that are
applied at such fields with the use of coiled tubing. Use
of coiled tubing considerably reduces the cost of well



YINIEBOAOPOLOB, O3HAKOMMUJI INIABHBIN KOHCTPYKTOP
— HePBBI 3aMecTuTeNb gupekropa C3A0 «HoBuHKa»
(Tpynma U ) C.A. ATpyuikeBHY . BbIIO TOPOO6HO
paccKa3aHo 06 OOOPYAOBAHUH JJI PAIHUAIBHOTO
BCKDBITUS IIJIACTOB, KUCJIOTOCTPYHUHOM OYPEHUH,
TEXHOJIOTMU U OOOPYAOBAHUH JJISI OYUCTKH CKBAYKUH C
AHOMAJIBHO HU3KUM IUIACTOBBIM JABJICHUEM.

Eme ofyH NpeACTABUTEND STOT'O NPEAIPUATHS,
nHXeHeP-KOHCTPYyKTOp C.JI. Tepenko, pacckasan
O COBPEMEHHOM BBICOKOTEXHOJIOTHIHOM
O0OPYIOBAHHH JIJIA BHYTPHCKBAKHHHBIX H
reo(pHU3nIECKHUX PAOOT C HCIIOIH30BAHHUEM
KOJITIOOHMHI'OBBIX YCTAHOBOK, 24 UMCHHO: 00
060PYIOBAHUH [IJIs1 HATIPABJIEHHOrO Oypenus (CHBES89-
76M u CHB89-76T, CHB89-73M), 060PyI0BAHUI
JUIsL yBEJIMYEHM A TPOXOAKHU T'MOKOU TPYOBI,
BBICOKO3(P(PEKTUBHOM OYPOBOM MHCTPYMEHTE (JIONIOTAX),
060PYIOBAHUH 715 CITyCKA FeO(PU3NIECKUX TPHOOPOB
B CKBAXKUHY, KAOETBbHBIX I'OJIOBKAX, B TOM YHUCJIE C
BO3MOKHOCTBIO IIPOMBIBKH, KOMIUIEKCE JJ151 OCHAIEHUA
I'HKT reopusndyeckum Kabenem.

CBO€OOPA3HEBIN PEKOPA yCTaHOBUI H.A. IeMAHEHKO,
BEAYIIUI HAYYHBII cCOTPYAHUK BemHUTITHHedTh, PYTT
10 «benopycHeMTh», BBICTYIIUB B TEYEHUE IBYX JHEN
KOH(EPEHIINHU C TPEMA AOKIaaMuU. JJoknas «Pe3yapTaTsl
BHE/JIPEHH HOBBIX TEXHOJIOI'HH B pa3paboTKe
He@TAHBIX MECTOPOKIEHHUI B Pecrryoinke
Benapycs a1 yBeJITHIeHH A He(hTeoTJauH IIJIACTOB>
JlaJI IPUCYTCTBYIOIINM MACHITAOHOE IIPEACTABICHUE OO
WHHOBAIUAX, IPUMEHAEMBIX B KOMIIAHUH, OCHOBHBIE
MECTOPOXKJEHNA KOTOPOI BCTYIIWIN HA 3aBEPIIAIOIINE
CTaUM Pa3pabOTKH, U I NOAAEPIKAHMUA BBICOKUX
TEMIIOB JOOBIYM HE(PTU TPEOYETCS IOCTOSHHOE
BHEJIPEHNE BCE 60s1€€ COBEPIICHHBIX U 3(P(PEKTUBHBIX
METO/IOB BO3JIEUCTBUSA HA ITPOJYKTHUBHBIE IUIACTHI U
IPU3A00KHYIO 30HY CKBAKHH. [IJ151 3a71€KeEN, MTMEIOIUX
BBICOKYIO HEOJJHOPOJHOCTB PAa3Pe3a U IMPOILJIACTKHU
«CYIIEPKOJUIEKTOPOBY, IIPEJIOKEHA TEXHOJIOT A
NEPHUOANYECKHX BO BDEMEHU 3aKAYEK BO/BI 1A
HOAJEPKAHUA IJIACTOBOI'O IABJIEHUA U OTOOPA IIIACTOBOT'O
¢urona. Ha 3ay1€2xaX ¢ BBICOKOH OOBOJTHEHHOCTBIO
JIOOBIBAEMOH ITPOAYKIIMU OIIPOOOBAHA TEXHOJIOI'HS
LUKJIMYECKOT'O BO3JEHCTBUA, BKIIOYAIONAs] KOMIUIEKC
MEPOIPHUATUI 10 PA6OTE KAK C HATHETATEIBLHBIM,

TAaK 1 JOOBIBAIOIINUM (POHIOM CKBXUH. C 2007 roga
BHEIPSAETCSA TEXHOJIOTUS IIMPOKOOXBATHOT'O TIOBBIIICHUS
HePTEOTAAYH TUIACTA, KOTOPAS IIPEINOIATraeT

3aKAYKY TOTOKOOTKJIOHSIONINX KOMITO3UITHIT KAK B
HarHETAaTEIbHBIE, TAK U IIPOCTANBAIOITHE IO IPHUYNHE
IPEJEIbHOI'O OOBOAHEHM S JJOOBIBAIOIIUE CKBAXKUHBIL.
He6osblIme o pasMepam 3a7I€KHU C U3BIEKAEMBIMU
3armacaMu He(ptu He 60s1ee 50 THIC. TOHH Pa3pabaTeIBAIOTCS
OJJMHOYHBIMHU CKBLKUHAMU HA €CTECTBEHHOM
YIIPYrO-3aMKHYTOM pexxume. HInpoKoe BHEIPEHUE B
IIPAKTUKY PA3PAOOTKH HEPTAHBIX MECTOPOXKACHUH

KaK TPaIULIMOHHBIX TEXHOJIOT MM, TAK M CIIEIIMATTBHO
Pa3pabOTaHHBIX MO/ KOHKPETHBIE I€OI0rO-(PHU3NYECKHE
CBOIICTBA IVIACTOB, TO3BOJIAET MOA/ICPKUBATD IOOBITY
He(TH Ha CTAOWIBHBIX YPOBHSIX.

«TexXHOJIOTHA OFHOBPEMEHHO-PA3AETHbHOH
3KCIUTYaTAIluH JBYX ITTACTOB B CKBAKHHAX
C IIOBBIIIIEHHBIM I'a30BBIM (DAKTOPOM», JIJIS }

PROSPECTS

Hurxonail /lemarerxo
Nikolay Demyanenko

construction at super-viscous oilfields, and in some
cases it is the only technology that can be used.

Presentation under the title “Underbalanced
coiled tubing drilling - finally, a single source
approach for multi-well projects” was made by
Ron Clarke, Honorary Editor of the Coiled Tubing
Times Journal. The relative success of CTD has been
negatively impacted because CTD has not been seen
as a mature service. Those who are willing to try
CTD usually will ask the service provider to prove the
technology on one well, a pilot project. Considering
that more than 1,000 wells have been re-entered using
CTD in underbalanced conditions it is not appropriate
to say that this service is not proven. However, a more
integrated from the service provider is required to
emphasize the economics and efficiencies of CTD.

In the past, service providers have often tried to
convert existing CTU's from standard service work

to CTD and this has often been an unsuccessful
approach. The author will describe a new approach
to UBCTD involving a completely integrated system
in which one company will provide and own the
required equipment, operate the equipment including
directional tools and BHA, collaborate closely with
the well owner and eventually transfer the entire
technology to the Oil & Gas operator.

The topic of Estimation of CT fatigue strength
using lifecycle simulations was covered by Nelson
Perozo Baptista (Clausthal Technical University).
Tubulars are involved in most of the activities related to
the oil and gas industry. The reliability of any operation
can be enhanced by predicting the lifetime of these
tubulars and thus avoiding non-productive time and
excessive costs. With the need of accurately replicate
the actual service loads acting on coiled tubings
during its operation in the field, a unique testing frame
was designed and built to simulate all the different

v
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peanu3arui KOTOPOH B KOMITAHUH «BeIOPYCHEPTh> OBLIO
Pa3paboTaHO U UTOTOBJIEHO CKBAXKUHHOE OOOPYIOBAHUE,
MO3BOJIFET BBINIOIHATD JOOBIYY HE(PTH U3 [IBYX IJIACTOB

C UCIIOIb30BAHHUEM IITAHI'OBOM HACOCHOM YCTAHOBKHU.
TexHonorus BHeApsieTcs ¢ 2012 roga v Ha HACTOSIITAH
MOMEHT IPUMEHAETCA Ha 23 CKBAXKUHAX. CpegHUNA IPUPOCT
JebruTta He(pTh Ha 1 CKBAXKUHY COCTABIJI

7,5 T/CyT. 3a IEPUOJ BHEAPEHUA OT PEAIU3ALINN TEXHOJIOI' U
JIOTIOJTHUTEbHAS I0O6BIYA HEPTHU COCTABIIIA 6OJIEE

120 TBICAY TOHH.

Tperuii fokyian H.A. IeMAHEHKO ObLI ITIOCBSIICH
«OmbrTy BHeApeHus:a PYII JI0 <bexopycHedTH>
TEXHOJIOTHH CO3JAHHUSA CETH ITYOOKOIIPOHHKAIOIIHX
PATHATPHBIX KAHAJIOB (DHUIBTPAITHH H ITYTH €€
PAa3BHTH:D. B yCJIOBUAX HEOTHOPOJHBIX IIJIACTOB U
HEPABHOMEPHOM BEIPAOOTKHU 3aITACOB TPEOYETCA AAPECHOE
BCKPBITHE OT/IE/IBHBIX HU3KOIMPOHUITAEMBIX UTHTEPBAJIOB
U CO3/IAHUE B UX IIPEJIEIAX CUCTEMBI PA3BETBJIEHHBIX
JPEHAKHBIX KAHAJIOB OOJIBIION POTIKEHHOCTH.

C 3TOM LIENBIO Pa3paboTaHbl 0O0PYAOBAHNE U

TEXHOJIOT' U, TO3BOJIAIONINE CO3/JABATH B IIPEAEIAX
HU3KOIPOHUIIAEMBIX, CJTA00 BBIPAOOTAHHBIX U 1260
JPEHUPYEMBIX PA3HOCTEN NOPOA-KOJIJIEKTOPOB HA PA3HBIX
YPOBHSX (Pa3HBIX [NIYOMHAX B CKBA’KHMHE) CUCTEMY

(ceTb) IMyOOKONIPOHUKAIOINX KAHAIOB (PUJIBTPAIIUH,

J10 8 KAHAJIOB HA OZJHOM YPOBHE. TeXHOJIOTUsI HO3BOJISIET
(POPMHPOBATH CUCTEMBI COOPA IJIACTOBOIO (PIIOH/IA.
KaHaJIbl BBITOMHAIOTCA PAAHUAJIBHO 11O OTHOIIEHHIO K
IKCIIyATAITMOHHOM KOJIOHHE C [NTYOUHOI IPOHUKHOBEHUS B
m1acT 70 100 m. B pe3ysibraTe MHOTOKPATHO YBEJTNYUBAETCA
IJIOMIA/1b (DHJIBTPALIMHU IVIACTOBOIO (PIIOH/IA K CTBOJLY
CKBaKHHBL. TEXHOJIOT U SIBJSIETCS AJIBTEPHATUBHON
TexHoJIoruu I'PIT u 6ypeHuns OOKOBBIX CTBOJIOB CO
CBEPXKOPOTKHUMU PAIUYCAMH 3APE3KU U HAIIPABJICHA HA
4JIPECHOE BO3JEHUCTBHE HA KOHKPETHBIE 30HbI U UHTEPBAJIb
IJIACTOB, B KOTOPBIX JIOKAJIM30BAHBI OCTATOYHBIE 3AITACHI
HedTu. Ha TEKyIIMI MOMEHT TEXHOJIOT S BHE/IPEHA HA 8
CKBA)KHMHAX.

FMABHAS{ LEJIb KOH®EPEHLNN -
OBMEH NEPEAOBbLIM OlMbITOM

N 3HAHUAMW « MAIN OBJECTIVE
OF THE CONFERENCE - TO SHARE
BEST PRACTICES AND KNOWLEDGE

processes promoting the failure of these tubulars.

The new testing frame is able to simulate all these
possible loads either separately or at the same time by
means of hydraulic cylinders acting directly on the test
specimen.

Sergey Atrushkevich, Chief Designer, First
Deputy Director of Novinka CJSC (FID Group),
familiarized the audience with innovative coiled
tubing technologies for hydrocarbons recovery
intensification. He dwelled in detail on the
equipment for radial drilling, acid drilling, technology
and equipment for cleanout of wells with abnormally
low formation pressure.

Another representative of this company — Design
Engineer Sergey Tereshko — spoke about advanced
high-tech equipment for well intervention
and logging operations with the application of
coiled tubing units; in particular, about directional
drilling equipment (SNB89-76M and SNB89-76T,
SNB89-73M), equipment to increase the footage of CT,
high-performance drilling tools (drill bits), equipment
for logging tools RIH, cable heads, including heads with
flushing option, unit for logging cable injection into CT.

Kind of record was set by N.A. Demyanenko, Senior
Research Fellow, BEINIPIneft, RUP PO Belorusneft,
who delivered three presentations during a two-day
conference. Presentation “The results of new EOR
technologies introduction in the development
of oilfields in the Republic of Belarus” shed some
light on the innovations that are used by the company,
which main oilfields are mature ones and to keep




C 1aHHOM TEMOU ObLIO CO3BYYHO BBICTYIIJICHHE
IL.H. ITormoBa, 1upekropa OO0 «He(pTerasrexXHoIorus»,
«HoBasA TEXHOJIOTUA PAJHUATHBHOI'O BCKPBITHA
1IacTa». Ilepsble padoTel B Poccuu o npotoTuny
OPEJCTABIAEMON TEXHOJIOTUH MPOBOJAUIUCH C CEPENHUHBI
2000-x Tof10B. «HedTera3rexHoaorus» HoAroTOBUIA
U IIPOBEJIA PaguaabHOE BCKPbITHE I1acTa (PBIT) B
«asnpome» Ha MmecTOpoXaAcHUAX YpeHros B 2007-2008 It.
[IpexHU ypOBEHDb Pa3BUTUA TEXHOIOINY PBIT He
npuHec 3(pPeKTa 10 NPUPOCTY OO YITIEBOJIOPOIOB B
TEPPHUI'CHHBIX KOJUIEKTOPAX HU B OAHOMN U3 POCCUMCKUX
KOMITAaHUIL. BMecTe € TeM B KapOOHATHBIX KOJIJIEKTOPAX
OBUIM MOJTyYEHBI KDATHBIE IIPUPOCTHI IEOUTOB HEPTH.
OO0 «HedTerazrexHonorus» MpOaHAIU3UPOBAIIA
COOCTBEHHBII OITBIT IPOBEACHUS PAOOT, PE3YIBTATEI
paboT B APYIUX KOMITAHUAX U YCTAHOBUJIA «y3KHE» MECTA
TEXHOJIOTUH, HE TTIO3BOJIMBIIUE ITOTYYUTh PE3YIILTAT B
TEPPUTEHHBIX KOJUIEKTOPAX. bblTa pazpaboTana HOBas
TEXHOJIOTUS PATUAIBHOI'O BCKPBITH A, UMEIO A TOIBKO
OO6IIYIO UAEIO F'HIPOMOHUTOPHOM IPOBOJKH CTBOJIA, HO

a6COIIOTHO JIPYTOE TEXHOJIOIMYECKOE YCTHEBOE U 3G0MHOE

060PYIOBAHUE, TAPAMETPBI X PEXKUMBI IPOBEACHUA
TEXHOJIOTUH. DTA HOBAs TEXHOJIOT U JIMIIEHA TTPEKHUX
HEOCTATKOB, OCTAHOBUBIIIUX €€ IPOABUKEHUE HA
He(TECEPBUCHBIN PBIHOK. OHA 4/IaIITHPOBAHA K YCIIOBUSIM
KAaK KapOOHATHBIX, TAK U TEDPUTE€HHBIX KOJUIEKTOPOB.
CyIIeCTBEHHBIM ITPEUMYIIECTBOM €€ IPUMEHEHUS
ABJIAETCA BO3MOKHOCTD ITIPOBEAEHUA HA ACTTPECCUU
MHOJIHOTO IIMKJIA pabOoT — OT IIPOBOJIKH KAHAJIA /IO CITYCKA
IKCITYATAIMOHHON KOMIIOHOBKH.

C 60JIBIIIMM BHUMAHUEM ObLJI BBICTYIIAH JJOKJIA/]]
JIprMEHEHHE CMECUTEIBHOI'O arperara
1000-1000-80 rxpu riposeaeuru I Gpuragamm»
BEZYIIETO MHKEHEPA IIPOU3BOACTBEHHO-
TEXHOJIOrn4eckoro otaesia OO0 Jlakep CepBrUc»

A.A. KoceHKO. CMECUTENBHBIN aIperar 6bl1
Pa3paboTaH TEXHOJOIMYECKOM C1y>:k6011 KoMIIaHUN. OH
UCIIOIB3YETCS LI IPUT'OTOBJICHUS I'€JIEBOI'O KOMIIO3UTA

high rates of oil production the company needs to
continuously introduce more advanced and efficient
methods of reservoir stimulation and bottomhole area
treatment. For the deposits that are not homogeneous
and have streaks of super reservoirs it is proposed to do
periodical water injection to sustain reservoir pressure
and withdrawal of formation fluid. Deposits with high
water cut were subject to cyclic impact technology that
includes a series of actions on injection and producing
wells. Since 2007 the company has been introducing
an extended EOR technology that envisages injection
of diverters into both injection and producing wells
that are idling due to maximum water-cut levels. Small
deposits with the recoverable oil reserves below 50
thousand tons are developed by single wells based

on the natural elastic closed-loop drive. Application

of conventional technologies and those tailored to
specific geological and physical properties allows
sustaining oil production at a stable level.

“The technology of dual completion in wells
with high gas to oil ratio” — for which Belorusneft
designed and manufactured downhole equipment —
allows for oil production from two reservoirs with
the use of sucker rod pump. The company started to
introduce this technology in 2012 and is applied at
23 wells at present. Average incremental oil yield per 1
well is 7.5 tons/day. The technology helped to produce a
total of more than 120 thousand tons of additional oil.

Third presentation of Mr. Demyanenko was
dedicated to RUP PO Belorusneft’s experience
in the application of the technology of deeply-
penetrating radial filtration channels and
its development trends. Under the conditions of
non-homogeneous formations and uneven recovery
of reserves there is a need for targeted drilling into
individual low-permeability intervals and creation of
an expanded system of lengthy drainage channels.
For this purpose equipment and technology were
invented that allow creating a network of drainage
channels at different levels (different depths in a well)
of low-permeability, poorly-drained reservoirs with
low level of resource recovery. One can create up to
eight channels per one level. This means building a
collection system for reservoir fluids. The channels
are located radially in relation to the production
string and penetrate as deep as 100 meters into the
formation. As a result, the filtration area increases
several-fold. This technology serves as an alternative to
hydraulic fracturing and side tracking with extremely
short radiuses and is aimed at the targeted impact on
the specific formation intervals with the remaining oil
deposits. The technology is introduced at 8 wells.

Similar topic was covered by Pavel Popov, Director
of Neftegastechnology LLC in his presentation
titled “New radial drilling technology”. First
jobs based on the prototype of the mentioned
technology were performed in Russia in mid-2000-s.
Neftegastechnology prepared and performed radial
drilling at Gazprom on the field of Urengoy in 2007—
2008. Previous level of radial drilling technology
development yielded no effect in terrigenous
reservoirs in none of the Russian companies. At the }
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npu nnposeaeHuU [TII Kak B JOOBIBAIONINX, TAK U B
HATHETATEJIbHBIX CKBAKMHAX. MOHTAX CMECUTEII U
MPUTOTOBJIEHUE T'€JIEBOTO PACTBOPA C JOOABIECHUEM
KBAPIIEBOT'O [TECKA MJIH IIPOITITAHTA 3aHUMACT OT 60 0

100 munyT. [IpuBOJ MHEBMATUYECKOI'O ABUT'ATEIA I
PabOTBhI JIOIACTEN CMECUTEIIS IPUBOAUTCS B PAO6OTY

PU HOMOIIIH THEBMATUYECKON CUCTEMBI HACOCHO-
KoMIpeccopHoro arperara (HKA). 3akadyka roroBoro
KOMITO3UTA IPOU3BOAUTCS MPH MOMOIIN IIPUEMHOTO
IIJIAHT'A HACOCHOT'O arPEraTa, KOTOPBIA IOACOETUHAETCS K
€MKOCTH CMECUTEJIA U NOJ, TABJIEHUEM MTOJAETCS B KOJIOHHY
I'HKT. Arperar npoues UCIbITAHUA U y2KE YCIEITHO
ucnonb3oBwiIcs opuragamu OO0 JTaxep CepBuc» HA
MECTOPOXKJICHUAX PASA 3aKA39YNKOB. JJOKJIATUHK PACCKA3AT
TAKXKE O KOMIUIEKTE OOOPYNOBAHUSA JIJIS1 OCHAIEHUSA
TUOKOH TPYOBI FeO(PUNIECKUM KaOEIEM TPOU3BOICTBA
OO0 1P dlakep Tyns», IpeAHAZHAYEHHOM /IS 3AIIPABKH
KosnoHHBI TH6KOM HKT reousndeckum KadeieM.

Joknan JIIaXTHO-CKBA>KHHHBIEC H KOJITIOOHHIOBEIE
TEXHOJIOTHH JJI1 OCBOCHH A H AKCILTYyaTAIlHH
TPYAHOHU3BIEKAEMBIX 3a11ACOB HE(DTH B Ta3a»
03By4HJI IpOdeccop ['OCyTapCTBEHHOI'O YHUBEPCUTETA
ynpasineHus A.B. Fipromna. [71aBHas CyThb
WHHOBAIITMOHHOTI'O ITOAXO/A 3AK/IIOYAETCS B TOM, YTO
BCKPBITHE U ITOATOTOBKY HE(PTETA30COAEPKAIMX IVIACTOB
U 3AJIEXKEN K OTPAOOTKE OCYIIECTBIIAIOT HIAXTHBIMH
CTBOJIAMH U IOJA3EMHBIMH I'OPHO-TIOATOTOBUTEBHBIMUA
BBIPAOOTKAMH, 4 U3BJIEYEHHUE 1IEJIEBOT'O IMTPOAYKTA U3
POJYKTUBHBIX IUIACTOB, T.€. COOCTBEHHO JOOBIUY HE(PTHU
WJIN I'a34, BEAYT IyTeM OypEHH U COOTBETCTBYIOMIETO
O6yCTPOMUCTBA CUCTEM HATHETATENBHO-APEHUPYIOINX
U TIOOBIBAIONTUX CKBAKUH, KOTOPBIE COOPYKAIOTCA U3
MOJ3EMHBIX TOPHO-TIOATOTOBUTEIBHBIX BBIPA6OTOK, 4
TAKXKE ITyTEM HEINIPEPBIBHOI'O UCTIOIb30BAHUA HAMOOJIEE
3(PPEKTUBHBIX U O€30IACHBIX TEPMOT'A30KHU/IKOCTHBIX
CIIOCOOOB BO3/ICHCTBUS U TEXHOJIOIUH OO6pa0OTKU
MNPOAYKTUBHBIX IIJIACTOB B BBIEMOYHO-IOOBIYHBIX CTOJI0AX
CO3/1aBAEMBIX TO/A3EMHBIX S3HEPIOTEXHOJIOTUYECKUX
KOMIUIEKCOB. B JOKJ1a/1€ GBI U3JI0KEHBI OCHOBHBIE
KOHKYPEHTHBIE IPEUMYIIECTBAMU IIPEJIATAEMBIX
IIAXTHO-CKBAKUHHBIX U KOJITIOOMHIOBBIX TEXHOJIOIUHA
OCBOEHUA U IKCIUTYATALUH TPYAHOMU3BJIEKAEMBIX 3AI1ACOB
HeTH 1 rasa.

ITapTHEPOM KOH(DEPEHIIUN BBICTYIIHJI HAYYHO-
o6paszosarebHbIH HHeHTP (HOLL) «IIpOMBICIOBAS XUMUST»
PI'Y Hedpru 1 raza um. .M. I'y6knHa. LlenTp 6b11 CO31aH
B 2010 rozy v IBJIAETCA CTPYKTYPHBIM NOAPA3AETEHUEM
yHUBepcUTETA. LIeIBIO €I TEIBHOCTH LICHTPA SIBJISCTCS
opraHnsaum{ %8 MC)K/I[I/ICI_II/IHIII/IHapHaH HHT@FpHL[I/IH
06pPa30BATEIBHON, HAYYHO-HUCCIIEA0BATEIBCKON U
MHHOBAITHOHHOMH /IS TEIbBHOCTH YHUBEPCUTETA,
HAIPABJIEHHON HA PEIECHUE AKTYAJIbHDBIX U
IEPCIEKTUBHBIX 33/1a4 B O01aCTH HEPTETa30BOIO
NPOU3BOACTBA. LIEHTP BKJIIOUAET B CEOs1 4 1TAGOPATOPHU
U 12 CEKTOPOB, OCHAIIEHHBIX BBICOKOTEXHOJIOTUYHBIM
COBPEMEHHBIM OOOPYZOBAHHEM.

Ha xoudepennyu HOLL npefcTaBuil TpU JOKIALA 1O
COOTBETCTBYIOLICH TEMATUKE.

O XHMHYECKHX PEareHTaX U TEXHOJIOTHAX
KHCJIOTHBIX 00Pa0OTOK IIJIACTOB, PA3PA60OTAHHBIX
B HOLJ, pacckazana 1o1eHT Kadenpol TBX, 3aB.
cexropom HOLI JIpombicnoBas xumus» PI'Y nedpru u
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same time in carbonate reservoirs oil yield increased
several times. Neftegastechnology analyzed its
experience, experience of other companies and
identified the bottlenecks of the technology that
prevented from getting good results in terrigenous
reservoirs. A new technology was elaborated. The only
similarity with the old one was just the jet drilling of
the wellbore, while all the wellhead and downhole
equipment, parameters and regimes were new ones.
This new technology does not have the disadvantages
of the old technology that prevented it from success
at the oilfield services market. The technology is
adapted to both carbonate and terrigenous reservoirs.
Considerable advantage of the technology is the
possibility to perform full cycle of operations —

from drilling to production assembly RIH — in the
underbalanced conditions.

Presentation “Application of 1000-1000-80
blender during hydraulic jet perforation” made
by Anton Kosenko, Lead Engineer, Engineering
and Manufacturing Department, Packer Service, got
alot of attention from the audience. The blender was
designed by the Technical Service of the company.

It is used for preparation of a gel compound during
hydraulic jet perforation of both producing and
injection wells. Installation of the blender and
preparation of gel compound with addition of quartz
sand or proppant takes 60 to 100 minutes. The
pneumatic engine that rotates blades is driven by
pneumatic system of the pump and compressor unit.
The prepared compound is injected under pressure
into the CT with the help of an intake hose of the
pumping unit that is connected to the blender. The
blender unit was tested and is already used by Packer
Service at a number of oilfields. Speaker also presented
the equipment — manufactured by Packer Tools —
meant for injection of logging cable into the CT.

Presentation “Mining-downhole and coiled
tubing technologies for development and
production of hard-to-recover oil and gas
reserves” was delivered by A.V. Ilyusha, Professor
of the State University of Management. The main
idea of the innovative approach is as follows: drilling
and preparation of oil and gas deposits for further
production is done by means of mine shafts and mine
openings; extraction of oil or gas from the producing
formations is done by drilling and construction
of injection-drainage wells and production wells,
which are constructed from the underground mine
openings; producing formations are treated and
stimulated with the help of safe thermal, gas and fluid
technologies. The presentation also described the
main advantages of the suggested mining and coiled
tubing technologies for development of hard-to-
recover reserves of oil and gas.
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raza um. L.M. I'y6xuna JI.®. JasaermimHa. Hanbonee
PacrpOCTPAHEHHBIE TEXHOJIOTUH CTUMYJISAIIAN CKBAKHUH
— 3TO KUCJIOTHBIE OOPA6OTKU, OHAKO 3(PPEKTUBHOCTD
HPUMCHEHUS TPAAUITMOHHOTO COISTHOKUCIOTHOTO
COCTAaBa HEBBICOKA M UMEET YCTOMYHBYIO TEHJICHIINIO K
CHIKEHMIO TPU TOBTOPHBIX 0OpaboTKax. Pagpaborana
1Ie1as1 TMHEHKA JOOABOK B COMSTHOKHCTIOTHBIN COCTAB,
KOHIICHTPAIIMU KOTOPBIX NTOAOHUPAIOTCSI B COOTBETCTBUN
C HOJIYYEHHBIMH PE3YIBTATAMHU JTAOOPATOPHBIX
UCCJIEIOBAHUI: COBMECTUMOCTH C IIJIACTOBBIMH (DIIIOUJJAMU,
MHUHEPAJIOTUYECKOI'O COCTABA HOPO/I-KOJIJIEKTOPOB U
COCTaBa KOJNbMATAaHTOB I13I1.

Pa3paboTKe IOTOKOOTKIOHAOIIEH KOMIIO3UI[HH
HAa OCHOBE IIOJTHOKCHUXJIOPUIA AJTFOMUHHUA 15
IIPOBEICHUSA IIPOIIECCa MOBBIIECHU A He(hTeoTIauHN
HHU3KOIIPOHHUIAE€MBIX KOJUIEKTOPOB ObLI IOCBSIICH
Joknag aciupanTa HOLL dIpomeicinosas xumus» PI'Y
HedTH 1 rasa uM. L.M. I'ybknHa K.A. IIOTEeNIKHUHOI.

HedTsiHBIE MECTOPOXKAECHHS B POCCUHN 9KCIIIYaTUPYIOTCS
METO/IOM 3a4BOJJHEHU I, KOTOPBIN OOECIICUUBACT
HOAJIEPKAHUE TVIACTOBOI'O IABJICHUSI M BBICOKMI
TEMII U3BICYEHNA HEPTH. BbIIIN pa3padOoTaHbI
KOMIIO3UIIUU JIJIS IOBBIIIEHUSI HEPTEOTIAYM IJIACTOB
H4 OCHOBE NOJIMOKCUXJIOPH/IA AJTIOMUHUS, KApOAMU/IA
U JOTIOJIHUTEJIBHOT'O PEATEHTA — PETYISTOPA CKOPOCTU
TUAPOJIN3A I HPUMEHEHUS B TEPPUTC€HHBIX KOJIJIEKTOPAX
B IIIMPOKOM JUAITA30HE IIJIACTOBBIX TEMIIEPATYD. [JaHHbIE
KOMIIO3UIIUU NIPEACTABIISIOT COO0M HU3KOBSI3KIE
UCTHUHHBIE PACTBOPBDI, XAPAKTEPUSYIOUUECS JJTUTEIbHBIM
UHJYKIIMOHHBIM IIEPUO/IOM I'€IcOOPA30BAHM S, OJJHAKO
uX 3(p(PEKTUBHOCTD 32BUCUT OT BHEITHUX YCJIOBUI. Bbliin
U3Y4E€HbI 3aKOHOMEPHOCTH IIPOTEKAHUS IIPOLIECCOB
resIc00Pa30BAHUS B PA3PAOOTAHHBIX CUCTEMAX IIPH
PA3JIMYHBIX TEMIIEPATYPAX U COJAEPKAHNUU COJICH B
UCIIOIB3YEMBIX COCTABAX. [IpeI/IOKEHA TEXHOIOT UL
BBIPABHUBAHU S IPOMUIISA IPUEMHUCTOCTHU B
HU3KOIIPOHUIAEMBIX KOJJIEKTOPAX C UCIIOJIb30BAHUEM
OKANMJIAIOIINX 32KA4YEK BOJOPACTBOPHUMOTIO ITOJIMMEPA JIJIS
CHMIKECHUS PA3MBbIBA PA3PA6OTAHHON KOMIIO3ULIUH.

006 HuccIeTOBAaHHH OCATKOOOPA30BAHUS IIPU

PACTBOPEHHUH MOPOJBI TEPPUTCHHBIX KOJUIEKTOPOB }
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Research and Educational Centre “Oilfield
Chemistry” under the Gubkin Russian State University
of Oil and Gas was the partner of the conference.
The center was established in 2010 and is a structural
unit of the university. The main goal of the center
is organization and interdisciplinary integration of
educational, research and innovation activity of the
university, aimed at fulfilling relevant and future
tasks in the field of oil and gas production. The center
includes 4 laboratories and 12 sectors, which are
equipped with modern high-tech equipment.

Research and Education Center made three
presentations at the conference.

Lucia Davletshina, Ph.D., Associate Professor,
Chemicals Technology Department, Section Leader,
R&D Center “Oilfield Chemistry”, Gubkin RSU of Oil
and Gas, informed the audience about chemical
agents and acid treatment technologies
developed in the R&D center. The most popular
technology of well stimulation is acid treatment;
however, the efficiency of the hydrochloric acid
compound is not high and has a tendency for
reduction during repeated treatments. The center
developed a range of additives to the hydrochloric
acid compound; additive concentrations are selected
in line with the laboratory test results: compatibility
with formation fluid, mineral composition of the
reservoir rock and composition of the colmatants in
the bottomhole formation zone.

Presentation of Kira Poteshkina, Ph.D. student,
R&D Center “Oilfield Chemistry”, Gubkin RSU of
Oil and Gas, was dedicated to the development of
diverter composition on the basis of aluminum
polyoxychloride for EOR operations in low-
permeability reservoirs.

Oilfields in Russia are operated by the water
flooding method that ensures reservoir pressure
maintenance and high rate of oil extraction. New
EOR compositions were developed; they are based
on aluminum polyoxychloride, carbamide and an
additional agent — hydrolysis speed regulator meant }
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[TEPCITEKTHBEI

BO (pTrOpcoaepKaAIIIX KHUCJIOTHBIX COCTABAX PACCKA34J1
acmupanT HOLJ I IpoMbicioBas xumus» PI'Y nedptu urasa
um. .M. I'y6xkuHa 3.P. [IaBIeTOB.

KucnorHas 06paboTKa SKCIUTYaTALIMOHHBIX CKBAXKHUH B
HACTOSIIEE BPEMS SAABJISIETCS HAUOOJIEE BOCTPEOOBAHHBIM
METOJOM UHTEHCHU(PUKALTUN HE(PTENUSBICUCHUS, HO
U36€XKATh OOPA30BAHUSA OCA/IKOB B IIPOLIECCE PACTBOPEHUS
HOPOABI TEPPUTEHHBIX KOJUIEKTOPOB MPAKTUYECKHU
HEBO3MOXKHO. B JOK/Ia/ie OBUIN NPEJCTABIECHBI PE3YIBTATHI
UCCJIEAOBAHUA PACTBOPEHM S IIOJTUMUKTOBOU TEPPUTEHHOM
HOPOABI B PA3JIMYHBIX (PTOPCOAEPIKANTUX KUCIOTHBIX
cocTasax. MIcCiieJoBaHO BIMAHHE OCHOBHBIX (DAKTOPOB
Ha [IPOLIECC PACTBOPEHU. ONPEIEIEHO, YTO NOBBIIIEHUE
TEMIIEPATYPBL, IPOJO/KUTEIBHOCTU O6PAOOTKY,
KOHIIEHTPALIMU (PTOPCOAECPKAMUX PEATEHTOB IPHUBOIUT
K YBEJTMYEHUIO PACTBOPUMOCTHU NTOPOJBL BmecTe ¢ TeM
CHMJKEHME CTEIICHU KPUCTA/VIMYHOCTH U OTHOIIEHHUA Si/

Al B pacTBOpPAaxX KUCJIOT ITOCJIE B3AUMOJICHUCTBUSI C IIOPOJO
YKAa3BbIBAET HA IPOTEKAHUE OCAKACHUSA IPOAYKTOB PEAKIIUIL

IIproOpPETEHNE U SKCILTYATALIUA COBPEMEHHOI'O
JIOPOTrOCTOAIIETO O6OPYAOBAHUA 3HAYUTEIBHO
O0O6JIETYAIOTCA ITPH UCITONIb30BAHNH 3(P(PEKTUBHBIX
(PMHAHCOBBIX MHCTPYMEHTOB, TAKUX KAK JIM3UHT U
cTpaxoBaHue. O BO3MOXHOCTAX 3TUX HHCTPYMEHTOB
MNPUCYTCTBYIOMMNX NponH(OpMUpoBa P.A. UTHIOB,
BBICTYIHBIIHNH C COOOIIEHUAMU «MHBECTHITHOHHBIE
IIPOEKTHI B He(DTEra3zoBoM KOMILIEKCE» OT
OO0 «TexHOCTPOUNNU3UHT» U «KOMILIEKCHOE
CTPAaXOBaHHE I IPeANPHATHI HedTerasoBoro
cextTopa» oT 3AO CAO JTEDPECT».

ITo uTOraM MECTU TEXHUYECKUX CEKLIN JIyYIIIUMU ObLIN
MPU3HAHBI IECATD JJOKJIAJOB, aBTOPBI KOTOPBIX MOJIYYUIN
MMEHHBIE CEPTU(PUKATHI TYYIINX JOKIAAYUKOB. MU CTaNIN:
K.B. bypaun, H.A. lemssHeHKO, M.B. ®ajiees,

C.A. KoBanés, 11.B. Jlecs, S1.0. Eropos, A.B. baripamos,
I.A. 3akpyxubiii, JIO. JasaermnHa, HenbcoH Ileposo
bamrrucra.

CnevuumanbHas npemus Intervention
Technology Award - 2015

KysibMHHAIHEN KOH(PEPEHITUH IBUIOCHh TOP;KECTBEHHOE
BPyYEHHE JUTVIOMOB JIAyPEATAM CIICITHAIBHOMN
npemuu Intervention Technology Award, yapexx1IeHHOH
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FMABHAS{ LEJIb KOH®EPEHLNN -
OBMEH NEPEAOBbLIM OlMbITOM

N 3HAHUAMW « MAIN OBJECTIVE
OF THE CONFERENCE - TO SHARE
BEST PRACTICES AND KNOWLEDGE

for usage in terrigenous reservoirs in a wide range of
formation temperatures. These compositions are low-
viscosity true solutions with lengthy induction gelling
time; however, their efficiency depends on external
conditions. The scientists studied gel formation
processes of the developed systems at different
temperatures and different salt concentrations.

A technology was suggested to level the injectivity
profile in low-permeability reservoirs with the use

of bounding injections of water-soluble polymer to
reduce the washout of the composition.

Presentation titled “Investigation of
sedimentation in case of terrigenous rock
dissolution in fluorinated acids” was made by
Zaur Davletov, Ph.D. student, R&D Center “Oilfield
Chemistry”, Gubkin RSU of Oil and Gas.

Acid treatment is currently the most demanded
EOR method, but it is almost impossible to avoid
sedimentation as a result of terrigenous rock
dissolution in the wellbore. The presentation shed light
on the results of the study, during which polymictic
terrigenous rock was dissolved in various fluorinated
acid compositions. The scholars studied how main
factors affect the dissolution process. It was found
that increase in temperature, treatment duration and
concentration of fluorinated acids leads to higher
solubility of the rock. At the same time reduction
of crystallinity and Si/Al ratio in acid compositions
after their interaction with the rock speaks for
sedimentation of reaction products.

The process of procurement and operation of
expensive equipment can be much easier if one uses
efficient financial instruments, such as leasing and
insurance. Ruslan Igilov informed the audience
about the details of these financial instruments in
his presentations “Investment project in oil and
gas sector” on behalf
of Technostroyleasing
and “Comprehensive
insurance for oil and
gas sector companies”
on behalf of GEFEST
insurance company.

Best speakers of
the conference were
awarded with diplomas
for best presentations.
They are: KV. Burdin,
N.A. Demyanenko,

M.V. Fadeev, S.A. Kovaley,
IV. Les’, Ya.O. Egoroyv,
AV. Bairamov,

D.A. Zakruzhniy,

L.F. Davletshina, Nelson
Perozo Baptista.



POCCUUCKUM OTAEIEHUEM ACCOITUAIIHN CIIEIUAIUCTOB IO
KOJITIOOMHI'OBBIM TEXHOJIOTHAM U BHYTPUCKBAKMHHBIM
padoram (ICOTA). CorntacHO NONMOXKEHHIO Intervention
Technology Award, Harpax/IcHHU€ €€ J1aypeaToB
MIPOBOJUTCS €5KETOTHO B PAMKaX MeXyHAPOJHON
HAY4YHO-TIPAKTUYECKON KOH(MEPEHITUU «KOITIOOMHTOBLIE
TexHosnoruy, I'PT1, BHyTPUCKBAKMHHBIE PAOOTHI>.

Ha HbeIHEITHEN KOH(DEPEHITUN [IEPEMOHUS HATPAXKICHU
MPOBOJWIIACE BTOPOH Pa3 B UCTOPUL.

INob6eaurenu 66U ONPEAEIEHB] B BOCBMH HOMUHAITUSAX.

B HOMHHAIUM JIy4dirass KOMIIAHUSA B UCTIOTIb30BAHIH
KOJITIOOMHI'OBBIX TEXHOIOTHI B Poccuu 1 CHI» mo6emmnio
OO0 «TatHE(PTB-AKTIOOMHCKPeMCEPBUCH.

B HOMHHAaMK «JIydIras KOMIIAHHA B OOTACTU IPOBEACHUS
I'PIT B Poccuu u CHI» no6eauso «I10 «benopycHedTh».

B HOMMHAMK «JIy4Ias KOMIIAHUA IO NPOABHUKEHHIO
nHHOBa U B Poccuu u CHI» 6bL1M HA3BAHBI CPA3y B4
nob6eautens: OO0 dTakep CepBuc» u «EBCo.

«JIpOpBIBOM I'ozia — JIy4IlEeH KOMIIAHUEHN 110 TEMIIAM
pa3BUTHA» ObLIIA HA3BaHA KOMIIaHUA «BBT-BOCTOK>.

«JIy4ier MTHOCTPAHHOM KOMITAHUEHN Hd CEPBUCHOM PBIHKE
Poccum» BO BTOPOT pas noAps crana «lmoMbeprke».

B HoMunanuy «Jly4inas KOMIaHUA — IPOHU3BOAUTED
060pYIOBAHUA JJI1 BBICOKOTEXHOJIOTUYHOTI'O
HE(PTETa30BOr0 CEPBHCA HA TEPPUTOPUU ENMHOTO
3KOHOMHYECKOT'O TPOCTpaHCcTBa (EXIT)» mobeanina HaydHO-
NPOU3BOJCTBEHHAA (prpMa I Takep».

B nomunanuy «PUHAHCOBBIN UHCTUTYT,
CIOCOOCTBYIOMINUI BHEAPEHHUIO BLICOKOTEXHOJIOTUYHOTO
He@TErazoBoro cepsrca B Poccum» nodenun
«JexXHOCTPOMIN3UHI .

B Hommnnanmnm Jlydiiee nepruognyeCcKoe N3aHueE B
Poccum u CHI, TOCBAIEHHOE HEPTErA30BOMY CEPBUCY»
no6eay O1epKaJl HAyYHO-TIPAKTUYECKHUH Ky PHAT
«Bpemst KONTIOOMHIa». OIIPEIC/ICHUE JIAypPeaTa B JAHHOMU
HOMMHALIMH IIPOU3BOUIIOCH BIIEPBBIE.

TTogpOOHBIN PENOPTAXK C IEPEMOHNH HAT'PAXKICHUS
yuraiTe Intervention Technology Award Ha c. 28. Te3ucst
OCHOBHBIX JJOKJIAZIOB OYZ[y'T OITyOJIMKOBAHBI B XKy pHAJIE
«BpeMs KonTioonHra» Ne 54 (¢. 33) n Ne 55.

Jo Bcrpeun Ha 17-11 MeXXyHapOAHOM HayYHO-
IPAKTUYECKON KOH(PepeHUHU «KONTIOOMHI'OBBIE
TEXHOJIOIUH, I'PIT, BHYTPHUCKBAKUHHBIE PAOOTHI!

AHAJIMTHYECKAA I'PYIIIA JKypPHAIa «<BpemMsa KOITIOOHHTa»

Intervention Technology Award - 2015

The conference culminated in solemn prize-
giving ceremony of Intervention Technology Award
that was launched by the Russian Chapter of ICOTA.
According to the Regulation on the Intervention
Technology Award, this award is given every year
within the framework of Coiled tubing, Hydraulic
Fracturing and Well Intervention International
Conference.

The award was given for the second time in history.

Winners were selected in eight nominations.

The winner of ‘Best company in the field
of coiled tubing technologies application in
Russia and CIS countries’ nomination is Tatneft-
AktyubinskRemService.

The winner of ‘Best company in the field of
hydraulic fracturing operations in Russia and CIS
countries’ nomination is RUP PO Belorusneft.

The winners of the ‘Best innovating company in
Russia and CIS countries’ nomination are Packer
Service and EWS.

BVT Vostok was recognized the ‘Breakthrough
of the year — the fastest-growing company’.

For the second year in a row Schlumberger was
recognized the ‘Best international company on the
Russian oilfield service market’.

Packer Research and Production Company won in
the ‘Best equipment manufacturer for oilfield service
sector in the Single Economic Space’ nomination.

Technostroyleasing is the winner of ‘Financial
institution that fosters the development of high-tech
oilfield services in Russia’ nomination.

Coiled Tubing Times Journal was second to none in
‘Best periodical dedicated to oilfield services in Russia
and CIS’. This nomination was awarded for the
first time.

The detailed article on Intervention Technology
Award is available on page 28.

Abstracts of the main presentations will be
published in issue 54 (page 33) and issue 55 of the
Coiled Tubing Times.

We would be glad to see our readers at the
17* conference next year!

Analytical Group of the Coiled Tubing Times
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SR kOATIOBMH (J
HIM «LIPKT»
NP CTTDC

[ICaTA

I
Intervention & Coiled Tubing Association

Coiled tubing

BPEMS KOJITHOBMHIA

17-a Me)xxayHapogHasi Hay4HO-TNpaKkTuieckana koHchepeHUUA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

The 17t International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

OceHb 2016 ropa,
Poccnga, MockBa

Tematnka:

¢ KonTioOUHroBble TeEXHONOruu;

¢ AkTyanbHble TexHonorum M'PM (Mrei e
ropusoHTanbHbIX ckBaxkuHax, MM nntoc PN,
I'PIM c a3oTom, ucnonb3oBaHWe KONTIOOUHra Npu
npoBepeHun P, 6onblueobbemHble MPM u ap.);

¢ CoBpeMeHHble MeToAbl reoprn3nyeckoro
nccneaoBaHNs CKBaXKWH, B T.4. FOPU3OHTasbHbIX;
AOCTaBKa reousnyeckux Nprbopos C MOMOLLbIO
KONTIOOMHIra 1 BHYTPUCKBAXKMHHBIX TPAKTOPOB;

* BHYTPUCKBaXKNHHbIN NHCTPYMEHT AJ1si
BbICOKOTEXHOJIOTUYHbIX PaboT;

¢ 3ape3Ka GOKOBbIX CTBOJIOB;

¢ [MAPOMOHNTOPHOE BypeHue;

¢ NIHCcTpyMeHTanbHbIN cepBUC (JTIOBUMbHbIE
onepauun, ¢ppesepoBaHue, ycTaHOBKa
oTceKaloLWMX nakepos u Ap.);

¢ HoBble MeTOAbI NOBbILLIEHUS HeTeOoTAAUN
nnacros;

¢ PeMOHTHO-M30MSILNOHHbIe PaboTbl;

¢ [pombiciioBasi XMMUS 411 BbICOKOTEXHOTOMMYHOIO
HedpTerazoBoro cepeuca (peareHTbl U MaTepuarsbl
ana P, komno3nuun gns MNHM, cocrasbl gns PUP

nap.).

KOHTAKTbI / CONTACTS:
Tel:+7 916 51270 54
E-mail: cttimes@cttimes.org,
www.cttconference.ru

Fall 2016
Moscow, Russia

Conference topics:
¢ Coiled tubing technologies;

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

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

* High-tech well intervention equipment;

* Sidetracking;

e Jet drilling;

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

* New EOR technologies;

¢ Cement squeeze;

¢ Oilfield chemistry (hydraulic fracturing
chemicals, EOR solutions,
cement squeeze
mixes, etc.).




«Bpems KONTIOOMHra» - ny4ywee
nepuoguyeckoe usgaHve B Poccuun
n CHI, nocBsaweHHoe HedpTerasoBomy

cepBucy

i fsr o e
BRSSOV b ey TEu R st B2GOTER
RBumiian Chapter of the Intevwtion
i Cobed Tubiag Assecimon
FECOUMERHEICOE MIPTHERCTRO ClEHTD PaTRaTIS
L e P T
Monprofit Parsnerchip Cofled Tubing Technalogies Developmant Center

INRERVENDION)

SLECHN OO GYFAVWAR D)
2015

ufTysiisiin MO0 WLASAE B POCOWE W CHI,
AocenEEHRae HEedTEraloRoMy CepRNGY s
Best periodical in Russis pd CF5 cowndries that is entirsty
devoted to oll and gas service

e MA KOG
Cofled Tlabing Times

L1 ConDEaEna Pt DOOCRCKSIT STl 1ICaTA
Spnlor Co-Chaimman of the Russfan Chagter of 1oTA
KemTanTi BYPIMH o
Korrstanmbn BURDIN Eh g
#
Jpexrop HN «LPET=
Diractoe, WP CTTD
Bopi: BRPAK
Bawia VWDRIK

Ha chumxe: Koncmanumun Bypoun,

cm. conpeocedamend POCCUILCKO20 OmoereHus
ICoTIA, I'anuna Byavika, 2. peoaxmop
acyprnana «Bpema Koamoounza» 6 MOMeHm
épyuenusn cepmugpurxama nooeoumens
Imtervention Technology Award - 2015

6 Homunayuu </Iyumee nepuoouuecrkoe
u3oanue 6 Poccuu u CHI, noceauiennoe
Hegpimeza3oeomy cepaucy»

Hay4HO-IpaKTU4YeCKUI )KypHA «BpeMs
KONTIOOUHIA» CTAJI mooeauTesieM Intervention
Technology Award — 2015 B HOMUHAIIUHU
«Jlydlee nepruoANYeCcKOe U3janue B Poccun
n CHI, nocssmeHHOEe HePTEra30BOMY
CEPBUCY>.

ITpemus Intervention Technology Award
ObL1a yUpeK/IcHa B Hadaie 2014 rona
POCCHUICKUM OTJAEJIEHUEM ACCOLTUALINU
CIIEIIUAJIMCTOB IO KOJITIOOMHT'OBBIM
TEXHOJIOTUSAM U BHYTPUCKBA)KMHHBIM
padotam (ICOTA) u ABIAETCA pOCCUICKOM
BEPCHUEN IIPEMUU, BPYYAEMOU AMEPUKAHCKHM
otaeneHreM ICOTA Ha esKerogHOMI
KoH(pepeHnuu B Byaence (CIIA,
mrat Texac).

Poccurickad Intervention Technology
Award onpeiensieT Ho0eINTENEN B BOCBMH
HOMUHALMAX. HomuHanusa «JIy4iee
nepuoandeckoe usnanue 8 Poccuu u CHI,
MOCBSIICHHOE HEPTETA30BOMY CEPBUCY>
ObL1a yupexaeHna B 2015 ropy. Harpaxaenue
B 3TOM HOMHUHAITUH IIPOBO/IUJIOCH BIIEPBLIC B
HCTOPHH IPEMUU. ©
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HarpaxxpeHue naypeartoB
Intervention Technology Award

Intervention Technology Award - 2015

B pamkax 16-#1 Mex1yHAPOJHOH HAyIHO-
OPAKTUYECKOU KOH(EPEHIINU «KOJITIOOUHTOBBIE
TeXHOJOrUY, I'PTT, BHYyTPUCKBA)KUHHBIE PA6OTHI>
COCTOSIJIOCh HOJIBEJJEHUE UTOTOB U TOPKECTBEHHOE
BPYYEHUE JUIIJIOMOB JIAyPEATAM CIIEIIUAJIbBHOU IPEMUH
Intervention Technology Award.

IIpemMus 61 yUpexaeHa B Hadane 2014
rofia POCCUHUCKUM OTHEIEHUEM ACCOIIMAIINU
CIEIIUAIUCTOB IO KOJTIOOMHI'OBBIM TEXHOJIOTUAM U
BHYTPUCKBA>KUHHBIM paboTam (ICOTA) u aBiseTcs
POCCUUCKON BEPCUEH IIPEMUH, BDY4aEMOU
aMepUKaHCKUM oTaesecHueM ICOTA Ha eXXeroHou
koHdepenuu B Byanenjce (CIIA, mrrat Texac).

B aTOM ropy HarpaxxjgeHne poCCUUCKON CIIEIAIbHOM
npemuei! Intervention Technology Award mpoBOIMIIOCH
BTOPOI Pa3 B €€ HCTOPHU.

B reuenue roga poccurickoe otaesneHue ICoTA ¢
MOMOIIBIO CBOETO MIEYATHOI'O OPraHa — )KypHasa «Bpems
KONTIOOWHI2» MIPOBOJNJIO AHKETUPOBAHUE UHUTATENIEN U
OJIb30BATENEN CAUTA — CIEIIUATINCTOB HEPTETa30BOIO
cepsuca. [To pe3ynpraraM onpoca 66111 COCTABICHbI
MIOPT-JIUCTHI B KAKJOU HOMUHAIITUNA. ABTOPUTETHOE
JKIOPH, B COCTAB KOTOPOT'O BXOJAT YIEHBI COBETA
JUPEKTOPOB POCCUHCKOrO OoTAeneHu ICOTA, dyleHbI
ydeHoro coseta HITHPKT 1 4jieHbl pEAAKITMOHHOT'O
COBETA KypHAIA «BpeMsa KONTIOOHUHTIa», OIPEAETUIO
HO6EAUTENEN COITIACHO BBIPAOOTAHHBIM [JIJIS1 KAXKIOH
HOMMHAIIMU KAYECTBEHHBIM 1 KOJINYECTBEHHBIM
KPUTEPUAM, CPESU KOTOPBIX OCHOBHBIM OBLJIO YCIIEIITHOE
HCIIOJIb30BAHHE BBICOKUX TEXHOJIOTHUA.

Poccurickad Intervention Technology Award
onpeAensaeT No0euTeNEN B BOCbMA HOMUHALIHAX.
Homunanusa «Jlydiee nepuojudeCcKoOe N3JaHUE B
Poccun u CHI TOCBAIIEHHOE HEPTETA30BOMY CEPBUCY>
ObL1a yupexjena s 2015 roay. HarpaxkaeHue B 3To1
HOMMHAIIUU ITIPOBOJNJIOCH BIIEPBBIE B UCTOPUH IIPEMHH.

B mopT-nmuct Homnnanuu «JIyuaiee
nepuogunyeckoe udganue 8 Poccuu u CHI,
HOCBSIIEHHOE HEe(TEra3oBoMy CEpPBHUCY» BXOIUIU
JKYPHAJIBL:

* «Bpems KONTIOOUHIA»;
* «'a30BaA NPOMBIIIJIEHHOCTD>;
e «BypeHue u HePThb».

ITo uToraM ros0COBAHUS KIOPU TOOEANII HAYYHO-
MPAKTUYECKUI )KYPHAT «BpemMs KOJITIOOMHT a».

B mopT-1uCcT HOMUHALMY «JIy4dniass KOMIIAHUS B
HCIIOJIb30BAHHUH KOJITIOOMHIOBBIX TEXHOJIOTHI B

28 Ne 4 (054) Oexabps/ December 2015

This year, in the framework of the 16™
International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference the winners of the Intervention
Technology Award were chosen and the
corresponding awards were presented to the
selected companies.

The Award was established in 2014 by the Russian
Chapter of the Intervention and Coiled Tubing
Association (ICOTA). It is the Russian version of the
award that is presented annually by the US Chapter
of ICOTA at the SPE/ICOTA Coiled Tubing and Well
Intervention Conference & Exhibition.

This year it was a second time when the
Intervention Technology Award was presented.

During the whole year of 2015, the Russian
Chapter of ICOTA with the help of Coiled Tubing
Times Journal has been conducting a survey
among the readers of the Journal and users of
cttimes.org website, the major part of which are
oil and gas professionals. Based on the results
of the survey, a number of companies were
shortlisted in each of the Award categories. Special
jury comprising the members of ICOTA Board of
Directors (Russian Chapter), the members of the
Scientific Council of NP CTTDC, and the members
of the Coiled Tubing Times Editorial Board chose
the winners according to specific (for each
category) qualitative and quantitative criteria. The
main focus was made on the successful application
of advanced technologies.

The winners of the Intervention Technology
Award were chosen in eight different categories.

The category “Best periodical in Russia and
CIS countries devoted to oil and gas service” was
established in 2015. It was the first time when the
Award in this category was presented.

The following journals were shortlisted in the
category “Best periodical in Russia and CIS
countries devoted to oil and gas service”:

* Coiled Tubing Times
e GasIndustry
e Drilling and Oil

According to the results of jury voting, Coiled
Tubing Times was pronounced the winner.

The following companies were shortlisted in
the category “Best company in the sphere of



Poccum u CHI» BXOAWUIN KOMIIAHHU:
¢ OOO «TatHE(MTB-AKTIOOMHCKPeMCePBHUC»;
* OO0 «Ypan-Auzaita-ITHI I,
* OO0 «Dpak/lxeT-Bonra».
I1o UTOraM roJIOCOBaHUS XKIOPU TOOGEANIIA KOMITAHUS
OO0 «TatHePTh-AKTIOONHCKPEMCEPBUC».
B mopT-1ucT HOMUHAINY «JIydImast KOMITaHH I
B oOsmactu nposenenus I'PII B Poccuu u CHI»
BXOJIMJIM KOMITAHWH:
¢ OOO «TatHedTh-JIeHnHOropCcKkPeMCepBUCY;
¢ PVII 10 BenopycHedTh»;
e OO0 «KBC MHTEPH3IIHII>.
I1o UTOraM roJIoOCOBaHU XKIOPU OOEANIIA KOMITAHUA }

coiled tubing technologies application in
Russia and CIS countries”™

» Tatneft-AktyubinskRemService, LLC

» Ural-Design-PNP, LLC

¢ FracJet-Volga, LLC

According to the results of jury voting, Tatneft-
AktyubinskRemService, LLC was pronounced the
winner.

The following companies were shortlisted in
the category “Best company in the sphere of
hydraulic fracturing operations in Russia
and CIS countries”:

» Tatneft-LeninogorskRemService }
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PVIT 10 «benopycHed1b».

B mopT-1ucT HOMUHALUY «JIydIrass KOMIIaHH A
IO IPOABHKEHU IO HHHOBanuu B Poccuu u CHI»
BXO/JIMJIU KOMITAHUM:
¢ 00O dlakep CepBUC»;
¢ PVII 10 BenopycHedTh»;
¢ EWS;

* OO0 «Dpak/lxeT-Bonra»;
¢ OO0 «bBT-BocCTOK>.

I1o UTOraM roJIOCOBaHM A XKIOPU ObUIN HA3BAHBI CPA3Y
nBa nobegurens: OO0 «JTakep Cepsuc» U «EBCo.

B mopT-nmuct HoMuHaAnuu <JIPpOPHIB roga — Iy dIIas
KOMIIAHHA 10 TEMIIAM PAa3BUTH > BXOJUIIL:

* OO0 dlakep CepBuC»;
* OO0 «DpakxeT-Bonra»;
* OO0 «bBT-BocCTOK>.

I1o UTOraM roJIoOCOBaHM XKIOPU OOGEANIIA KOMITAHUA
OO0 «bBT-BocTok».

B mopT-1TuCcT HOMUHALMY «Jly4dnias HHOCTPAHHAA
KOMIIAHHA HA CEPBHCHOM PBIHKE POCCHH» BXOIWIH
KOMITAHUU:

o dJIlmoMbepxke»;
¢ Weatherford;
» Halliburton.

ITo uroraM roaoCoOBaHUA JKIOPU BTOPOU Pa3 IIOAPSL
noo6eauna KoMmnanus «llnmomoepixe.

B wopr-nmuct nHoMuHanuu «Jlydiass KOMIIAHH A
— IPOU3BOJHUTEH O0OPYJOBAHH A JIJISA
BBICOKOTEXHOJIOTHIHOTIO He()TEerazoBoro cepsuca
HA TepPHTOPHH ENHHOIO 3KOHOMHYE€CKOT'O
npocrpascrsa (ESII)» BXOAUIN KOMIIAHUU:

* HTII «30PC»;
¢ C3AO «HoBuHKa»;
e HII® Jlakep».

ITo uTOraM roJIOCOBaHM XKIOPU ITO6eA I
HIID dTakep».

B mopTt-nuctT HoMruHa Uy «@HUHAHCOBBIH
HHCTHTYT, cn0c06CTByI()mnI71 BHEIPEHHIO
BBICOKOTEXHOJIOTHYHOI'O HE(DTEra30BOIo CepBUCa
B Poccum» BXOIUIU:
¢ OAO «BTB-tu3uHT>;

* OOO «TexHOCTPOUJIN3UHIY;
* OAO {JIpOMarpoJMnu3UHI>.

ITo uTOraM roJIoOCOBaHMs )KIOPU ITO6EANIIA KOMITAHUA
<TexXHOCTPOMIU3UHT .

Harpaxaenue ceninajsHOU nnpeMuei Intervention
Technology Award TpOBOJUTCA €KETOJHO B
paMKax Mex 1 yHapOgHON HAyYHO-TIPAKTUYECKOM
KOH(pepeHunH «KonTio6MHIoBbIE TeXHOIOTUY, I'PIT,
BHYTPHCKBA)KMHHBIE PA6OTHI>.

IIpurianmaeM HAUIUX YUTATEJICH IPUHATH

AKTHBHOE YYACTHE B OIIpeieIEHHH HOMHHAHTOB
Intervention Technology Award - 2016!
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* Belorusneft
e CWS International, LLC

According to the results of jury voting,
Belorusneft was pronounced the winner.

The following companies were shortlisted in the
category “Best innovating company in Russia
and CIS countries”:

e Packer Service, LLC
* Belorusneft

* EWS

» FracJet-Volga, LLC

¢ BVT-Vostok, LLC

According to the results of jury voting, Packer
Service, LLC and EWS were pronounced the
winners.

The following companies were shortlisted in
the category “Breakthrough of the year — the
fastest-growing company”:

e Packer Service, LLC
* FracJet-Volga, LLC
¢ BVT-Vostok, LLC

According to the results of jury voting,
BVT-Vostok, LLC was pronounced the winner.

The following companies were shortlisted in the
category “Best international company on the
Russian oilfield service market”:

* Schlumberger
* Weatherford
e Halliburton

According to the results of jury voting,
Schlumberger was pronounced the winner.

The following companies were shortlisted in
the category “Best company-manufacturer of
high-tech oilfield service equipment on the
territory of Common Free Market Zone”:
¢ NTCZERS
¢ Novinka, CJSC
e NPF Packer

According to the results of jury voting,

NPF Packer was pronounced the winner.

The following companies were shortlisted in the
category “Financial institution that promotes
high-tech oilfield services in Russia”™:

e VTB-leasing
¢ Technostroyleasing
* Promagroleasing

According to the results of jury voting,

Technostroyleasing was pronounced the winner.

We invite our readers to actively take
part in the process of selection of the
Intervention Technology Award — 2016
nominees!
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YBaxkaemble konneru! loporve gpy3ba!
Poccuickoe otaeneHne Accoupanmm CneLmanmcToB no KoNTioOMHIOBbIM TEXHONOTUSIM U
BHYTPUCKBaXMHHbIM paboTtam (ICOTA) npepniaraeT BaM NPUHSTL y4acTUE B FONOCOBaHUN, Pe3yNsTaToM
KOTOPOTro CTaHeT hopMMpOBaHUe WopT-IncTa creuyansHomn npemun Intervention Technology
Award -2016.

YkaxxuTe, nox(anyﬁcra, Kakune KomMmrnaHuu, Ha Ball B3rnana, JJ,OCI'OVIHbI CTaTb laypeaTtaMn
B dieayroumx HOMUHaUUAaX:

«Jlyyllas KOMMaHWs B MCMONb30BaHWM KONMTIOOMHIOBBIX TexHonorn B Poccum n CHIM»

«JlyyLuas koMnaHus B obnac nposenexns P 8 Poccun n CHM

«JlydLas KOMMaHWS Mo NPOABVXKEHMIO MHHOBaLWI B Poccum n CHI»

«npOprB rofa — fydllas KOMMaHnA no teMram pa3BnTna»

«J'Iyunaﬂ MeXOYyHapo4HasA KOMMaHNA Ha CePBNCHOM PbIHKe Poccnm»

<<ﬂy‘-{LIJaﬂ KOMMaHnA — npom3BoanTesb O60py,EI,OBaHI/IF| [J1 BbICOKOTEXHOIOTMYHOIo He(bTeFaBOBOFO CepBMCa Ha TeppnTopmnmn

EZIMHOrO 3KOHOMMYeCcKoro npocTpaHcrsa (E3MM)»

«DUHaHCOBbIN VHCTUTYT, CI'IOCO6CI'ByIOLLI,I/1[;I BHEPEHNIO BbICOKOTEXHOTOTMYHOIO HerTeI'a3OBOFO cepBmca B Poccm» o

[pocm Bac oTCKaHMPOBaTh 3arnonHeHHyIo hopMy 1 NPUCNaTh Mo agpecy: cttimes@cttimes.org.
MOXHO Tak>xe NpudIaTh 3anonHeHHyo dopmy no dakcy: +7 499 788 91 19
Baw ronoc oyeHb BaxeH!

Ha nepBom 3Tane NofBefeHVs UTOroB Mo pesynsTataM 06paboTky 3anoHeHHbIX hopM ByayT cocTaBneHb!

LOPT-NNCTbI B Ka)K,EI,OPI HOMMHaumn. Ha BTOPOM 3Tane aBTOPUTETHOE XXIOPW, B COCTaB KOTOPOTO BXOOAT KoHTakTHas VIHCbOpMaLI,I/Iﬂ:

YrieHbl COBETa ANPEKTOPOB poccuminckoro oraeneHns ICoTA, skcneptbl MuHaHepro PM, YneHbl y4eHoro www.icota-russia.ru
coBeTa LleHTpa pa3BuTUS KONTIOOMHIOBBIX TEXHOMOMMIN 1 YneHbl pefakLIMOHHOMo COBETa XypHana «Bpems MbI>XeBCKMM Mepeysok, 5,
KonTiIoBVHra», onpenenuT nobeauTener cornacHo BbipaboTaHHbIM AMs KaXA0on HOMUHALMU Ka4eCcTBEHHbIM  CTPOeHMe 1, ocuc 224

1 KOTMYECTBEHHBIM KPUTEPUAM. Mocksa 119017,

Top>xecTBEHHOE Bpy4eHK e AMMIIOMOB flaypeatam poccminckon Intervention Technology Award coctouTtcs B Poccuickas denepaums
pamkax 17-1 MexayHapoaHOW Hay4HO-NMPaKTUYeCcKon KoHhepeHLmMn «KonTioOnHroBble TexHonorum, MPr,

BHYTPUCKBaXXWHHble paboTbl» oceHbto 2016 roga. TenedoHbl:

Mpemus Intervention Technology Award yupexaeHa s Hauane 2014 roga poccuinckiiv +7499788 91 24;
oTaeneHneM AccoLmalim CneLanicTos No KONTIOBYHIOBLIM TEXHOMOMAM 1 BHYTPUCKBaXWHHBIM pabotam 17 (916) 512 70 54
(ICoTA) n siBNsieTCs oTe4ecTBEHHON BEPCUEN NpeMum, Bpy4aeMo amepukaHcKMM otgeneHviem ICoTA Ha ®akc: +7 49978891 19

exerofHou koHbepeHumn B Byanerace (CLUA, wrat Texac).
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NP CTTDC Ministry of Energy

of the Russian Federation

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 - 2016.

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 in the sphere of hydraulic fracturing operations in Russia and CIS countries

Best international company in the sphere of hydraulic fracturing operations

Best innovating company in Russia and CIS countries

Breakthrough of the year — the fastest-growing company

Best international company on the Russian oilfield service market

Best company-manufacturer of the high-tech oilfield service equipment on the territory of the Common Free Market Zone

Financial institution that promotes high-tech oilfield services in Russia

Please, kindly fill-in the form, scan it and send to cttimes@cttimes.org
You can send the filled form by fax as well: +7 499 788 91 19
Your opinion is very important for us!

On the first stage, we will form short lists of the companies in each of the categories on
the basis of your votes. On the second stage, the panel of judges comprising board members
of the Russian Chapter of ICoTA, experts from the Russian Ministry of Energy, members

of the Scientific Council of Coiled Tubing Technologies Development Center and members Contact information:

of the Editorial Board of Coiled Tubing Times Journal will choose the winner in each category WwWw.icota-russia.ru
(according to the elaborated qualitative and quantitative criteria). 5/1 Pyzhevsky lane,
Intervention Technology Award Ceremony will be held in the framework Suite 224

of the 17t International Scientific and Practical Coiled Tubing, Hydraulic Fracturing and 119017 Moscow, Russian
Well Intervention Conference in the fall of 2016. Federation

Intervention Technology Award was established in early 2014 by the Russian Chapter
of the Intervention and Coiled Tubing Association (ICoTA). It is the Russian version
of the award established by the US Chapter of ICoTA.

Telephone: +7 499 788 91 24;
+7(916) 5127054
Fax: +7 499 78891 19



Te3ucbl AOKI1aA0B, NpeAacTaB/iIeHHbIX
Ha 16-u Me)xxayHapoaHOMN Hay4HO-
npaKkTN4YecKon KoHdepeHUN
«KonTioOGuHrosBsbie TexHonorum, NPI,

BHxTEMCKBa)KVIHHbIe EaGOTbI»

Proceedings of the 16*" International
Scientific and Practical Coiled Tubing,

Hydraulic Fracturin

and Well

Intervention Conference
o kartt

O1eHKA TEKYIIEro 0o’beMa prIHKAa KOJITIOOHMHTA
u I'PII B pU3UIECKOM U JE€HEKHOM BBIPAKEHHH U
IIPOTHO3 THUHAMHKH PHIHKA KOJATIOOHHTA U I'PII HA
nepuoxn 2015-2020 rogoB

B.A. Kpaseu, RPI Research and Consulting

B goknaze faHa OLEHKAa CYMMApPHOTO O6'beMa
POCCHUHICKOTO HE(PTECEPBUCHOT'O PBIHKA B IIEPUO]
2005-2014 rogos. [Ioka3aHo, 4YTO B HACTOSAIICE
BPEMSI OCHOBHBIMU JIDAUBEPAMH €TO POCTA CTAJIHN
CJIEAYIOMINE CEIMEHTBL: SKCILTYATAITUOHHOE OyPEHUE,

B OCOOEHHOCTH BCE 6OEE MUPOKO BHEPAEMOE
TOPU3OHTAJIBHOE OYPEHME, TUPOPA3PhIB I1acTOB (I'PIT),
4 TAKJKE KAIIMTAJIbHBIN PEMOHT CKBAKWH. B ToK1ae
TAKKE MMPUBOJISITCS OLIEHKHU OO'bEMOB PIHKOB I'PIT 1
KOJNTIOOHMHTA KAK B OTHOCUTEIBHOM BBIPAKEHUH, KAK
JIOJIL OT CYMMApHOTI'O O6'bEMA HE(PTECEPBHUCHOI'O PBIHKA,
TAK U B A0COIIOTHOM JIEHEXKHOM BBIPAKEHUH.

Ja peiaka I'PI1 ipuBeieHbl PETPOCIEKTUBHBIE
U NIEPCIIEKTUBHBIE TPOTHO3HBIE TAHHBIE O
Konu4ecTse onepaumii I'PIT Ha HOBBIX CKBAXKMHAX U
CKBKMHAX [IEPEXOAAIIETO (POH/IA IPU TOPUZOHTE
npOrHo3uposanud 70 2020 roga BKIoOYnTeENbHO. [Ipn
3TOM IIPOTHO3BI IIPEACTABJIEHHI C YYETOM BIUSHUSA
HAa POCCUUCKUIT HE(PTECEPBUCHBII PIHOK 3ATaJHBIX
CAHKIIMOHHBIX OTPAHUYEHHN.

[ ppiHKa MHOTOCTaauitHOro I'PIT jana onenka
KOJIMYECTBA OIIEPALIMH B PA3PE3€ KOMIIAHUHN-34KA34YHNKOB,
4 TAKJKE OLICHKA 3TOI'O IIOACEIMEHTA B ICHEKHOM
BBIPAXKEHUH IO COCTOSIHUIO Ha 2014 rog,.

J17151 pBIHKA KOITIOOMHI'A IPUBE/IEHBI €ETO
PETPOCIIEKTUBHAA OLIEHKA B (PU3NYECKOM U IEHEKHOM
BBIPAKEHUAX B Iteproy; 2005—-2014 rogos, ykazaHa
METO/IMKA COCTABJICHUS IPOrHO3a Ha 2015-2020 roppl,
MPEACTABJIEH CAM IPOTHO3 PBIHKA B (PU3UYECKOM
BBIPAKEHUU. 111 PBIHKA KOJITIOOMHTIA IPUBEICHA
TAKJKE €ro OLIEHKA MO COCTOSHUIO HA 2014 roa B
Pa3pe3€ 3aKA3UYMKOB, ITOJPSATYNKOB U PETHOHOB, I71€
I POU3BOAUINCH KOJITIOOMHIOBBIE OIIEPAIIHH.

IIprMEHEHHE KHCIOTOPACTBOPHUMBIX IEMEHTHBIX

MOCTOB, Pa3MbIBA€MBIX IIPH IOMOIIH Jet Blaster
Ha THKT

The Assessment of the Current Coiled
Tubing (CT) and Hydraulic Fracturing (HF)
Market Volume Expressed in Physical and
Monetary Terms. CT and HF Market Behavior
Forecast for 2015-2020

Vadim Kravels, RPI Research and Consulting

This paper presents the assessment of Russian
oilfield service market volume during period from
2005 to 2014. It is shown that nowadays main
market growth drivers are: drilling, especially
horizontal drilling that is more and more in
demand, hydraulic fracturing (HF) and workover
operations. The paper also presents the assessment
of the Current Coiled Tubing and Hydraulic
Fracturing Market Volume Expressed in relative
terms as a share of the oilfield market and in
Monetary Terms.

The paper presents retrospective and long-term
forecast data for the number of HF operations
in new wells and wells that were planned to
produce. Forecast is made till 2020 with account of
influence of western sanctions on Russian oilfield
market.

As for multistage HF market, paper presents the
assessment of number of well operations from
customer s perspective. Monetary assessment of
this segment in 2014 is also included.

Paper includes retrospective assessment of
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M.IO.ITomanos, [IAO «Openoyperegpmo»

b. Kysuues, M. Hosukos, . bonoaps, K. Gypoun,
dLnromobepince»

3HaunTeNnbHAasA 4acThb ['PIT, IpOBOAMMBIX HA IBYX
ILIACTOBBIX CKBAKUHAX MECTOPOx)AcHNI [TAO
«OpeHOyprue@Th», TOBOJUTCS C BDEMEHHOU U30JIALIUEN
HIKEJIEKAIETO KAPOOHATHOIO TIJIACTA. B CBA3M €
ONM3KUM PACIONIOKEHUEM PA30OIIAEMBIX HHTEPBAIOB
nep@opanmny, a TAKXKE CO 3HAYUTEIbHBIMH JABICHUAMU
3aKka4ykuy 11pu I'PIT B JaHHOM PETrUOHE CI0KUIACH
MPAKTHUKA PA30OIIEHNUSA HHTEPBAJIOB OTCBIIIKOM IECKOM
C IIOCJIEAYIOIEN YCTAHOBKOM LIEMEHTHOI'O MOCTA C
HCIIOJIb30BAHUEM IIEMEHTHBIX JKE€JIOHOK cuiamu 'MC.
JaHHBII NOAXO/ MIPUMEHSETCS KAK HA CKBAXKUHAX
JIEHUCTBYIONIETO (POH/1A, TAK U HA BHOBb BBOIUMBIX.
CTaHJapTHBINA IPOLIECC PEMOHTA TAKUX CKBAKHUH
BKJIIO4aeT B ce6s ['PT1, paboTy KPC (CTIO KOMITOHOBKH
HKT, BBIMBIB IIPOIIAHTA, Pa36yPKy HEMEHTHOI'O MOCTA,
CITO xomnonosku HKT), pa6oty 'HKT (BBIMBIB OTCBINIKH,
OI13, COBMECTHOE OCBOEHUE MIACTOB), pabota KPC (CITO
koMnoHOBKM HKT, ciryck YOI H). OueBuiHbIE MUHYCHI
JIAaHHOT'O MOJXO/A: YBEIMYEHNE BDEMEHU PEMOHTA 32
cueT paboT KPC, 1ONIOJIHUTENBHBIN [TUKJI [VTYIICHUS
CKBa’KMHBI, 3HAYUTENBHBIE MTOIVIOMEHU S ITPOMBIBOYHON
JKHUJIKOCTH.

Kommnanueit «1lnoMbeprxe» 6blI IPEJIOKEH
AJIBTEPHATUBHBIIN IOAXO/ C UCTIOIb30BAHUEM
KHUCJIOTOPACTBOPHUMOTO LIEMEHTHOI'O MOCTA U 60JIee
KOMIUIEKCHBIM nnpuMeHeHueM 'HKT, no3Bosomun
HUCKJIIOYUTD BBIIIENIEPEUYNCIEHHBIE MUHYCBL [TUKJI
PEMOHTA CKBA’KUH COKPATUJICA HE MEHEE YEM HA YETBEPO
cyTtok. [Ipegioxennoe pemenue: I'PIT, pabora THKT
6€e3 cMeHbl KOMINOHOBKM HKT (BBIMBIB IIPONITAHTA,
Pa3MBbIB KMCJIOTOPACTBOPHUMOI'O LIEMEHTHOI'O MOCTA
430THUPOBAHHOM KHUCIOTOM C UCTIOJIb30BAHNEM
T'UJPOMOHHUTOPHOM HACAJKU Jet Blaster, BBIMBIB OTCBIITKH,
OI13, COBMECTHOE OCBOEHHUE MJIACTOB), paboTa KPC
(CITO xomnionosku HKT, criyck YOI H). DpdexTuBHOE
pa3pyleHUe HEMEHTHOI'O MOCTA JIOCTUTAETCSA
OJTHOBPEMEHHBIM BO3JEUCTBUEM I'MJIPOMOHUTOPHONU
Hacaaku Jet Blaster 1 conmsiHOM KUCIOTHL PaboTel THKT
IPOU3BOASTCS 6€3 IIOITIOMEHUN PAOOUNX )KUJKOCTEN 1
YXYAIEHUA NPOAYKTUBHOCTH CKBAKMHBL TAK)KE B CBA3U
C OTCYTCTBHEM IIPOMEKYTOUHBIX Pa60T KPC UCKIIIOUEHBI
BO3MOKHbBIE OCJIOKHEHHUSA (HEBO3MOXXHOCTD BBIMBIBA
MPONIAHTA/IIPOAYKTOB Pa36YPKU N3-32 OTCYTCTBUSA
UPKYAAIuy, mpo6aemsl npu CIIO komnoHoBku HKT
U [IOCAJIKE ITAKEPA U T.11.).

B npouecce BHEAPEHUSI TEXHOIOI'MH OBl IIPOU3BEICH
10I60P KMCJIOTOPACTBOPHUMOI'O IEMEHTHOI'O COCTABA
(MapKU ¥ TPONOPILIMS IIEMEHTA M KAPOOHATHOI JOOABKH,
XUMWYECKUE PEATEHTHI JJIA YIIYUIIEHUs CBOUCTB
IIEMEHTHOM CMECH), TPOU3BE/ICHO ITOBEPXHOCTHOE
TECTUPOBAHME 3PPEKTUBHOCTH PA3PYIICHUSA
IIEMEHTHOT'O MOCTA B AKCIUIYaTAI[MOHHOL KOJOHHE 168
MM H4Ca/IKOH Jet Blaster ¢ KUCIOTOM.

C MOMEHTA BHEJIPEHU S TAHHOH TEXHOJIOTUH, C
cepenHbl ceHTAOPs 2015 roja, IpoMU3BeIEHO yKe TPU
noio6HbIe paboTel THKT dlltombep:xe». [Tpobiem
B XO/I€ pabOT HE BO3HUKIJIO, IPEJIOKEHHBIH MOJXO7,
JIOKA32JI CBOIO BBICOKYIO 3(P(PEKTUBHOCTb. CYMMapHOE
BpEMS IPOXOAKHU IIEMEHTHBIX MOCTOB C ITOC/IEIVIOMIECH
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CT market during period from 2005 to 2014

in physical and monetary terms, forecast
methodology for 2015-2020 and CT market
forecast in physical terms. The assessment of CT
market in 2014 encompasses customers, service
companies and regions where CT operations are
taking place.

Application of Acid-Soluble Cement Plugs
Removable by Coiled Tubing with Jet Blaster

M. Potapou, PJSC “Orenburgneft”

B. Kuzichev, M. Novikov, T. Bondar, K. Burdin,
Schlumberger

Considerable amount of fracturing operations
at PJSC “Orenburgneft” connected to temporary
isolation of lower carbonate formation. Due
to close location of perforated intervals to be
separated and significant treating pressures during
fracturing there is a certain practice of making the
separation got place: it is normally done by sand
plug plus cement plug installation. The cement
plugs installed by wireline by cement bailers.
The Operator uses this approach at both newly
drilled and producing wells. Standard process of
such well repair includes fracturing, workover
crew job (tubing POOH, proppant cleanout,
cement plug milling, tubing RIH), CT job (sand
cleanout, acidizing, nitrogen kick-off at both
formations), workover crew job (tubing POOH,
ESP RIH). Obvious shortcomings of the approach
are increasing of operational time, additional well
killing operation, and substantial amount of fluid
losses into formation during workover operations.

Schlumberger proposed alternative approach
with usage of acid-soluble cement plug with
complex employment of CT services, which
allows eliminate those limitations. Well repair
cycle reduced by 4 days as a minimum. Proposed
solution is: fracturing, CT job at the same tubing
(proppant cleanout, acid-soluble cement plug
washout by Jet Blaster and nitrified acid, sand
cleanout, acidizing, nitrogen kick-off at both
formations), workover crew job (tubing POOH,
ESP RIH). Effective cement washout done by
simultaneous action of jetting tool JetBlasterand
hydrochloric acid. All CT operations performed
without losses into formation and impairment
of well production. Also the absence of some
workover operations diminish possible




IPOPAOOTKON UHTEPBAIA IPOXOAKHU COCTABUIIO OT

3 10 4 yacos. bplJI HAMEYEHBI HIAT'Y 1O OIITUMU3AIUU
TEXHOJIOTHHU B 6yIyIIEM: YCOBEPIICHCTBOBAHUE
LIEMEHTHOT'O COCTABA, TECTUPOBAHUE 3(PPEKTUBHOCTH
UCIOJIb30BAHUS KUCTOTHI MEHBIIEH KOHIIEHTPAIUH,
TECTUPOBAHME I(PPEKTUBHOCTH HACAAKH Jet Blaster ¢
MOAU(PULIPOBAHHOU THJPOMOHUTOPHOM T'OJIOBKOI.

IIpumenenue kamepsl HAa THKT -

KJIIOY IS PEIIEHH I IIPOOJIEM B CKBA’KHHE

HC Xatipos, PP.Ianues, OA. Jaruum,

340 POCIIAH HHTEPHEIIIHJT»

A Kowwxun, /LE Anvwyx, KB. Bypoun, B.D. Matiiep,
dIlmombepice»

B noapasnenennu I'HKT B 3anagnor Cubupu
OBLJI IPUOOPETEH YCIIENTHBIIN OIBIT UCIIOIB30BAHUS
HD-BucOKaMepsI A1 NOTYYEHUA H300PAKEHUA
HEONPEJIEIEHHOIO NMPEMETA, HAXOAAIIETOCS B
XBOCTOBUKE Ia30BOM CKBaXKUHBI ¢ ABIT/L. /lo criycka
BH/ICOKAMEPBHI MONBITKU UACHTU(MHUITUPOBATb U
onpenenuTb (POPMY /U PA3MEDP NPEIMETA ITyTEM
CIIyCKa [1€YaTH HA T€O(PU3NIECKOM KAOEJI€ HE YBEHUAIUCH
ycrexoM. CKBa)KMHA HA MOMEHT HA4aJ1a BBITIOJTHEHUSA
pemonTa ¢ 'HKT Haxogumack B IpOCTOE 60JIEE UETHIPEX
MECHILIEB.

KauecTBO N306pa’k€HMS B OOJBIION CTEIICHU
3aBHCHUT OT ITOJATOTOBKH CTBOJIA CKBA’KHUHBI, [IO3TOMY
JUIA JOCTUKEHUSA OIITUMAJIBHOTO PE3YJIBTATA ObLIA
pa3paboTaHa CleUaIbHAA IPOLEAYPA 3AMEIIECHUA
CKBAXKUHHOT'O (DIIIOUZA Ha PpA6OYHI pACTBOP. AHAIN3
MOJIY4EHHOI'O 300D A’KEHU A TTO3BOJIUI CIAENATD
BBIBOJI, YTO IPUYNHOI HEMTPOXOAA B XBOCTOBUKE CTAJIO
cpesnoe cenno ot makepa I'PIT, KoTopoe nocne cpesa
HE yI14JI0 IOJIKHBIM OOpa30M Ha 320011, 4 3aCTPSIJIO B
rOJIOBE XBOCTOBHKA. J1JI1 TOCTIEAYIOMIETO PEMIEHUA
IPOOIEMBI C CEAJIOM OBLIU IIPEJIOKEHBI OIIEPALIH 1O
¢dpesepoBanuio ¢ nomonbo T'HKT.

YeTKOE NOHUMAHHE MTOJIOKEHUA U TEOMETPUYECKUX
Pa3MepPOB MPEAMETA ITO3BOIUIO CAENATD ITPABUJIBHBIN
BBIOOD TUIIOPa3Mepa PPeE3 IS JOCTHUKCHHU S
THOJIOKUTENBHOI'O PE3YyNbTaTa BCETo 32 0gHYy CITO. [Tocne
3aBEPUIEHUS PAOOT 3aKA34YHK BBICOKO OLIEHHMJI KAYECTBO
MIPEJOCTABIEHHBIX YCIIYT.

IIpuMeHEeHHE KOJITIOOHHI'A HA MECTOPOKIEHHU X
cBepxBA3KoH HedTH ITAO <TaTHEDTH>

0. Ezopos, OO0 <Tamuepmo-AxmroburcxPemCepeucs

B Tarapcrane BeJieTCsl aKTUBHAS Pa3pa00TKa

OUTYMHBIX MECTOPOXKIAEHNH MAPATPABUTALUOHHBIM

METOZIOM JJOOBIYN. B TAHHOM JJOKJIA/JI€ PACCMATPUBAIOTCSA

TEXHOJIOI'MH, IPOU3BOANUMBIE KOJITIOOMHIOM, HA 9TUX

MECTOPOXKIACHUSIX:

e VianeHwue 3arnyuek pujiIbTpa-XBOCTOBUKA OOCATHOM
KOJIOHHBI, IJIE CPDaBHUBAIOTCSI IPUMEHCHUE
HAKJIOHHBIX YCTAHOBOK, KOJITIOOHMHI'A ¥ KOJITIOOWHT +
ocunATOp. C IPUMEHEHUEM OCLUILIATOPA JOOUINCH
YBEJIMYEHUSI TPOXO/IKU IO TOPHU3OHTAIBHOMY CTBOJIY
¢ 1300 M 710 6071€€ yem 1632 M. [TPOIOIKUTETBHOCTD
paboT CHHIKEHA B TPU Pa3a [0 CPABHEHMUIO C 6ypPOBOU
YCTaHOBKOM.

e T'MCAKI 1 AMK JOpU30HT> aBTOHOMHBIMH
npuoopamu Ha I'T, I71e Ka4eCTBO UCCICOBAHMS, }

complications (inability to clean the proppant/
cement particles due to loss of circulation, troubles
during tubing RIH, packer settling, etc.).

The technology introduction process included
selection of acid-soluble cement composition
(sort of cement and carbonate material along with
chemical additives for improvement of the blend
properties), yard test to prove the efficiency of the
cement washout in 168 mm casing by Jet Blaster
with acid.

Since the beginning of the technology
implementation at the middle of September
2015 Schlumberger performed three successful
jobs. Proposedsolutionproveditshighefficiency.
Totaltimeofcement washout with subsequent
cleaning of the washout interval was 3 to 4 hours.
Based on experience received future optimization
steps defined: cement blend improvement, testing
of efficiency of acid with lower concentration,
testing of efficiency of Jet Blaster with modified
jetting nozzle head.

CT Camera Application - Is the Key To
Solve Problem in the Well

S. Hajrou, R. Galiev, O. Danshin, ROSPAN
INTERNATIONAL, GJSC

D. Koshkin, D.Yanchuk, K. Burdin, V. Majer,
Schlumberger

Well Intervention team has successfully deployed
HD memory video camera in CAT 2 gas well in
northern Russia to obtain wellbore imaging of the
undefined obstruction in production liner. Prior
to that, the customer had failed to identify both
the shape and size of the obstruction by running
LIB on wireline. The well was shut in with deferred
production for 4 months.

The image quality is heavily dependent on
wellbore preparation stage, and a special fluid
displacement technique was applied to ensure best
visibility in situ. The job with camera was executed
without any deviation or service quality issues. The
surface analysis of the video footage determined
that the liner was obstructed by a sliding seat
of Multi-Stage Fracturing completion that has
dislodged from its operating position. A subsequent
CT milling operation was proposed as a solution.

The knowledge of the exact position and
geometrical size of the foreign object enabled
the team to choose the right type and size of the
mill and design a fit-for-purpose procedure to
complete milling in one run. The customer has
complimented the team on the achieved result.

Coiled Tubing Application at the Super-
Vicious Oilfields of Tatneft, OJSC

Yaroslav Egorouv, Tatneft-ARtyubinskRemSeruvice,
LLC

Super-viscous oil fields in Tatarstan are being
developed by steam-assisted gravity production
method. This paper discusses CT technologies for
this fields:
¢ Removal of liner filter chokes using slant }
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NPOBOAUMOTrO Ha I'T, 3HAYUTEIBLHO BBIIIE IO
CPABHEHUIO C UCIIOIB30BAHUEM HAKJIOHHBIX
YCTaHOBOK.

 [IpuMeHeHHe OTBOAA /I OTHOBPEMEHHOM PAOOTHI
ycTaHOBKH I'HB 1 KOJITIOOMHTI'OBOI yCTAHOBKH,
MO3BOJIAIOIIETO YCTAHOBUTD MHXKEKTOP KOJITIOOWHTA
BEPTUKAJIBHO Hd HAKJIOHHOM YCTbE 6€3 OTXOAA
yCTaHOBKM I'HB € yCTbs CKBasKMHBIL.

IIprMeHeHNE KONTIOONMHI'A 3HAYUTEIBHO
COKPAIAET CTOUMMOCTDb CTPOUTEIbCTBA CKBAKWH Ha
MECTOPOXIEHUAX CBEPXBA3KON HEPTH, 4 HEKOTOPBIX
cy4asix 6€3 Hero 1 He OOONUTHUCH.

Pe3ynbTaThl BHEAPEHHA HOBBIX TEXHOJIOTHH
B pa3paboTKe HEPTAHBIX MECTOPOKICHHU I
Pecniyoiinku berapychs A1 yBETHUCHU S
He(dTEOTIAIH IIACTOB

HA. Jlemanenxo, A.B. Cepebpennuxos, 1111 I106xcux,
C/. Knourxoe, BI. IToicenkos, B.I 2Koeno, B.B. [IpueaJos,
H.U. Byonux, benHHITH1egpmo PYII I Ipou3600cmeenoe
obBeounenue <benopycrepmo»

34 IOYTHU NTOJTyBEKOBYIO UCTOPUIO JOOBIYN HEPTHU
B Pecniybnuke benapycb OCHOBHBIE MECTOPOK/ICHHUS
BCTYITMJIM HA 3ABEPIIAIONINE CTAAUU PA3PAOOTKU. [
HUX XaPAKTEPHA BBICOKAS CTEIIEHD BEBIPAOOTKHU 34114COB
(60-90%) 1 O6BOTHEHHOCTD JJOOBIBAEMOL TTPOIAYKITHH
(mo 80-90%). Ha Texkymuit MoMeHT B PYII
«[Ipon3BOACTBEHHOE OOBEJUHEHHE «BETOPYCHEPTD>
OKOJIO 70% OT OCTATOYHBIX U3BJICKAEMbIX 3AI1AChI
HedTH Kareropuii ABCl, uncisamuxcs Ha 6a1aHce,
OTHOCHUTCS K KATETOPUH TPYJHONU3BIEKAEMBIX
(COCPENOTOUYEHBI B 3AJIE3KAX C HU3KOITPOHHUIIAEMBIMH
KOJUIEKTOPAMU, BABKMMH HEPTAMU U IPUYPOUYEHBI K
BBICOKOOOBOJJHEHHBIM 30HAM 3aJIeKeI). ExxerogHpIin
MIPUPOCT 3aMACOB HE(PTU BOCIIOIHAET TEKYIIUE
YPOBHHU JOOBIYH TOJNBKO HA 40—-50%. B 3TUX yCI0BUAX
JULSL IOAAEPKAHUS BBICOKUX TEMITOB JOOBIYH HEPTU
TPeOYETCS IOCTOSIHHAS Pa3pabOTKA U BHE/IPCHUE
BCe 60J1€€ COBEPIIECHHBIX U 3(P(PEKTHUBHBIX METO/IOB
BO3/EHUCTBUS HA IPOJYKTUBHBIC IVIACTHI U IIPU3A00MHYIO
30HY CKBAKMH. BHEIpeHne TpagUIIMOHHBIX
OOBIIEN3BECTHBIX TEXHOJIOTUI B PAJIE CITy4AEB HE
IIPUHOCHUT CYIIECTBEHHOI'O YBEJIMUYCHU JOOBIYN HEPTH,
4 Ha000pOT, yCyI'ybJsieT CUTYAL IO, CHHUXKAS JOObIYY
HedTH. B CBSI31 C TUM IIOCTOSIHHO BEAYTCS PA6OTHI
10 Pa3pabOoTKe, AAANTALIUN U BHEJPEHHIO HOBBIX,
IKCKJIIO3UBHBIX TEXHOJIOTUHU /11 KOHKPETHBIX YCJIOBUH
3AJIEKEN MECTOPOXKIEHUN Pecriybnuku benapyce.

714 3a71eKen, UMEIOIUX BLICOKYIO HEOZHOPOAHOCTD
pas3pes3a U MPONIACTKH «CyIIEPKOIITIEKTOPOB»,
MPEeIOKEHA TEXHOIOT U IEPHOIUTYECKUX BO BDEMEHU
3aKa4€K BOJIBI U1 IIO/CPKAHMS IIJIACTOBOI'O JIABJICHU S
U1 OTOOPA IJIACTOBOI'O UIIon1d. TEXHOIOI M BHEAPSAECTCS
HAa 7 32J1€KAX U I1I03BOJINJIA YBEJIMYUTh MHTEHCUBHOCTD
or6opa HedTH Ha 30%. OXKUACTCS YBEIUUCHUE
KO (OUIIMEHTA U3BIEYEHUA HEPTU HA 15%.

Ha 3aj1exax ¢ BBICOKOM O6BOIHEHHOCTBIO IOOBIBAEMOM
MIPOAYKIIMU ONTPOOOBAHA TEXHOJIOTHS ITUKINYECKOTO
BO3/ICHUCTBUS, BKJIIOYAIOIAs1 KOMIIEKC MEPOTIPUSTUI
110 Pa60OTE KAK C HATHETATEIBHBIM, TAK U IOOBIBAIONINM
(oHIOM CKBAXUH. OCHOBHBIMU KOMITIOHEHTAMU
TEXHOJIOTHUU ABIAIOTCS:
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drilling rig, coiled tubing and CT+oscillator.
With oscillator application distance drilled
hasbeen increased from 1300 m to 1632 m.
Operations duration has been decreased 3 times
as compared to drilling rig operations.

» CTlogging using autonomous tools (Apparatus-
and-method complex AMK "GORIZONT") with
higher quality of well survey in comparison with
logging using slant drilling rigs.

» The application of the offset for simultaneous
horizontal directional drilling rig and CT
operation, allowing vertical mounting of
injector on inclined surface equipment without
necessity to remove horizontal directional
drilling rig from well surface.

At super-viscous oil fields CT application
significantly decreases well construction cost. In
some cases CT has become indispensable.

The Results of New EOR Technologies
Introduction into the Development of
Oilfields in the Republic of Belarus

N.Demyanenko, A. Serebrennikouv, P. POvzhbiR,

S. Klochkou, V. Pysenkouv, V. Zhoglo, V. Privalou,
N.Budnik, RUP PO Belorusneft

As almost 50 years passed from the beginning
of oil production in Belarus, major oil fields has
come to the closing stage of the field development.
These fields are characterized by high depletion
of reserves (60—90%) and high water cutting
of produced fluid. At present in «Production
Association Belorusneft» nearly 70% of reserves are
hard-to-recover (low-permeable deposits, viscous
oil, high water-cut zones). Annual oil reserves
increment compensates current production rate
only by 40-50%. In this circumstances constant
development and introduction of the new effective
methods of reservoir and bottomhole zone
treatment is required to keep high oil production
level. Introduction of conventional technologies
doesn'tyield to production enhancement. In
some cases such technologies lead to decrease in
production level. In this regard it is important to
constantly develop, adapt and implement new
exclusive technologies for specific conditions of
Belarus fields deposits.

The paper proposes technology for deposits with
high non-uniformity and high permeability layers.
This technology includes periodic water injection
for drainage and reservoir pressure maintenance.
After implementation of this technology in



- BO3JICMCTBHE HA IPUCKBAXKUHHYIO 30HY
JIOOBIBAIOIINX CKBAXKMH ITyTEM U3MEHEHM S TAPAMETPOB
PabOTHI AMEKTPOLEHTPOOEIKHOIO HACOCA C IOMOIIBIO
PETYIUPOBAHUSA YACTOTHI IEPEMEHHOT'O TOKA
anekTpoasuraresns SLH.

- BO3/JICUCTBHE HA YIAJIEHHYIO 30HY IIJIACTA IIyTEM
33aKAaYKU MOTOKOOTKJIOHSIOIIUX PEATEHTOB B
HATHETATENbHBIE CKBAXXUHBI 1 U3MEHEHH I KOMIIEHCAIIUU
0TO0PA JKUAKOCTH 3AKAYKOM.

TexHOMOorus OIIPOOOBAHA HA TTOJICOJIEBOH 3AJICKU
Bumanckoro mn 3ag0HCKOM 3aexu (IV mauka) Peuuniikoro
MECTOPOXKJICHUH C JIONOJHUTEIBHOU JOObIYEH HEPTU
6oJtee 6 THIC. TOHH.

C 2007 roma BHEAPAETCA TEXHOIOT U
MU POKOOXBATHOI'O MOBBIIEHUSA HEPTEOTAAYH I1IACTA,
KOTOpas MPEATIIOATAET 3aKAUKY IOTOKOOTKJIOHSAIOMNX
KOMMO3UIIUI KaK B HATHETATE/IBHBIE, TAK U
MPOCTANBAIOIINE MO MPUYHUHE NPEAETBHOTIO OOBOAHEHU A
OOBIBAIOIINIE CKBAKUHBL.

Bregpenue 3ToM TEXHOJIOTMU Ha 7 3aJ1€KaX IIO3BOJINIIO
JIOTIOJTHUTEIBHO JJOOBITH 6071€€ 31 THIC. TOHH HE(PTH, B
cpenneM 0,24 ToHHBI HE(PTHU HA 1 M? 3aKaYaHHOM B IIACT
MOTOKOOTKJIOHSIONMIEH KOMIIO3UIU .

Heb6obme no pazmepaM 3aJI€KH C U3BJICKAEMBIMU
3aracamMu HepTu He 6os1ee 50 ThIC. TOHH
Pa3padaThIBAIOTCSA OAUHOYHBIMH CKBA)KMHAMU HA
€CTECTBEHHOM YIIPYT'O 3aMKHYTOM PpEXUME. B CBsA3U C
OTCYTCTBUEM Y STUX 3AJICIKCH BJIIMAHUA 3AKOHTYPHON
06JIACTHU LIS YBEJIMUEHUS KOA(P(PUITNEHTA U3BJICUEHUS
HedTU € 10—-15%, XapaKTEPHBIX IPU PA3PAOOTKE 3aJIEKEN
Ha YIIOMAHYTOM BBIIIIE PEXUME, 10 25—35%, IPEAIOKEH U
ONPOOBYETCH P TEXHOJIOTUIL.

IInpOKOE BHEAPEHUE B IPAKTUKY Pa3PabOTKHA
HEPTAHBIX MECTOPOXKCHUI KAK TPAJULIMOHHBIX
TEXHOJIOTHH, TAK U CIIELTUATIBHO Pa3PA60TAHHBIX
OJT KOHKPETHBIE T'€0JIOTO-(PU3NUECKUE CBOUCTBA
MJ1ACTOB, ITO3BOJISIET NOJJIEPXKUBATH I0OBIYY HEPTU HA
CTAOWJIBHBIX YPOBHSIX.

KoTIOOMHIOBOE OypeHHE HA JENPECCHH —
0e3aJIbTEePHATHBHBIN ITOAXO0 K
MHOTOCKBAKHHHBIM IIPOEKTAM

Por Knaprx, «Bpems Konmoounza»

Ha oTHOCHUTENIBHO YCIIEMHOE IIPUMEHEHUE
KONTIOOUHTOBOTO 6ypenusd (KB) OKka3bpIBaeT HETATUBHOE
BJIMSAHUE TOT (PAKT, 4TO Kb HE pacCMaTPUBAETCA KAK
cpopMupoOBaBmIASICA HEPTECEPBUCHAS Ollepanusl. Te,
KTO eaeT nonpooosats Kb B 1€HICTBHH, KAK IIPABUIIO,
06pPAIAIOTCA K TOCTABIIUKY CEPBHUCHBIX YCJIYT, YTOOBI
UCHBITATh JAHHYIO TEXHOJIOI'UIO HA KAKOU-TO OAHOM
NUIOTHOM CKBAXKMHE. [IpyHMMasA BO BHUMAHHE TOT
daxkr, yro KB Ha IENPeCcCHH yKe NCIOIb30BATI0Ch
B 6oJsiee uem 1000 CKBAKUH 10 BCEMY MUDY, HEJIb351
CKAa34Th, YTO TEXHOJIOTUSA HE ABJIAETCA IIPOBEPEHHOI.
OpHako TpebyeTcs 601e€ UHTETPUPOBAHHBIN ITOIXO0/ K
NPEJOCTABIEHUIO 3TOU YCIYTH OT COOTBETCTBYIOMIETO
MOCTABIIHUKA, YTOOBI ITIOJUYEPKHYTH SKOHOMHYECKYIO U
TEXHOJIOI'MYECKYIO BBIrOAy KB. B Ipomiom noCcTaBuuKu
3TOU YCIYT'H 3a9ACTYIO MBITAJIMCh TPAHC(POPMHUPOBATH
CYLIECTBYIOIINE KONTIOOMHI'OBBIE YCTAHOBKH U3
YCTAHOBOK J|JI IIPOBEJEHUA CTAHJAPTHBIX CKBAXKUHHBIX
ornepanuu B yCTaHoBKH /1 KB. M yacTo Takom noaxoy,

7 deposits production rates increased by 30%.
Oil recovery factor is expected to increase by 15%.

Technology of cyclic treatment has been tested in
high water-cut deposits. This technology includes
operations with production and injection well
stocks. Main features of this technology are:

- bottomhole zone treatment by changing
electrical submersible pumps (ESP) parameters
through adjustment of the alternating current
frequency of the ESP motor.

- The outer reservoir region treatment through
injecting of flow diverting agent into injection wells
and changing voidage replacement ratio (VRR).

Technology has been tested in the subsalt deposit
of Vishanskoye field and Zadonian deposit of
Rechinskoye field with additional production of
more than 6000 tons.

Starting from 2007 new technology of extended
reservoir stimulation has been implemented. This
technology involves injection of flow diverting agent
into injection wells and production wells stopped
due to high water-cut.

Implementation of this technology in 7 deposits
enabled to produce additionally more than 31
thousand tons of oil that is 0.24 ton per 1 m3 of
injected flow diverting agent on the average.

Small deposits with recoverable reserves up to
50 000 tons are developed with single wells with
elastic water drive. Since there is no influence of
aquifer, in order to raise oil recovery factor from
10-15% (typical value for this type of drive) to
25-35% several technologies are proposed.

Large-scale implementation of conventional field
development technologies designed for different
reservoir properties enables to keep oil production
at a stable level.

UBCTD - Finally, a Single Source Approach
for Multi Well Projects

Ron Clark, Coiled Tubing Times

The relative success of CTD has been negatively
impacted because CTD has not been seen as a
mature service. Those who are willing to try CTD
usually will ask the service provider to prove the
technology on one well, a pilot project. Considering
that more than 1000 wells have been re-entered
using CTD in underbalanced conditions it is not
appropriate to say that this service is not proven.
However, a more integrated from the service
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OKAa3bIBAJICA HEYJAYHBIM. ABTOP JOKJ/I4/1d OIIUCHIBAET
HOBBIN oA xoA K Kb Ha genpeccuu, KOTOPBII BKIIOYAET
B €051 IOTHOCTBIO UHTETPUPOBAHHYIO CUCTEMY.

B pamMkax nocneHer OaHA U T4 )K€ KOMITAHU A

BiazaeeT obopynosanuem ais Kb (Bxkaouas KHEK

U1 OOOPYAOBAHUE JIJIS1 HATPABIEHHOT'O OyPEHUS),
paboTaeT HA HEM M TECHO COTPYJHHUYAET C KOMITAHUEN
— BJIAJICJIBIIEM CKBAXKUHBI, YTOOBI B UTOT'E IIPE/IOCTABUTD
HePTEra30400bIBAIONIEN KOMITAHUY yCayTy o Kb Ha
JIETIPECCUU 1O/, KITIOY.

HosBsle HanpaBJjIeHHA B HHPOPMAITHOHHOM
00ecreYeHHH BBICOKOTEXHOJIOTHYHOT'O
HedTera3zoBoro ceppuca

O.JI. Konosaznos, benop)ycckuti 20C)0apcmeerbiil
YHueepcumem

JOKIa] KacaeTCs TPEX HAIIPABJICHUM:

- TpexXMepHOe Moaenuposanue I'PII;
- F€OMOJE/IMPOBAHUE;
- F€OAMHAMMNYECKOE MOJIETINPOBAHUE U CITYyTHUKOBAS

UHTEP(PEPOMETPHUSL.

TpexmepHoe mogenuposanue I'PIT. BaApuaTUBHOCTD
pe3yabTaToB I'PIL THUIlbl JAHHBIX JJ1 AaHAIN3A IPUYUH
BAPUATUBHOCTH. TEXHOJIOIMH JIJI TTOBBIIEHUS TOYHOCTH
npeackazanus pe3ynbraros PIL ViyybneHnHas
06pabOTKA CEMCMUYECKUX IAHHBIX JIJIs1 [IOJTYYEHUST
JIOTIOJTHUTEJIBHBIX IAHHBIX O COCTOSSHUU MOZETUPYEMOTO
MAaCCHBA (ECTECTBEHHAA TPELUIMHOBATOCTD MACCUBA).
TpexMepHOE reo(PUIBTPALUOHHOE U F'€OJJUMHAMHUYECKOE
moaenrposanue I'PIT B yClIOBHUAX €CTECTBEHHON
TPEMMUHOBATOCTH. Monenu paspyienus (CDM, DEM).
I'm6pupubie mopenn. RMIB-cxema. GPGPU-BbIUNCIEHYSL
Pesynprarsl, nony4deHHble BI'Y B paMKax BepUpUKaAIuu
RMIB-cxeMmbl.

leomopenuposanne. COBPpEMEHHBIE ITOAXOIBI K
MOCTPOEHMIO TPEXMEPHBIX MOJEJIEN TIJTACTOBBIX
MECTOPOXJAECHUN. CTPYKTYpHAas, 6JIOYHAs 1
reOXPOHOJIOTUYECKaA Mojenu. [IporpaMmMHasn
TEXHOJIOI'MA IMTIOCTPOEHUA CUCTEM IT'€OMOAECTUPOBAHMS.
Crienaau3npoOBaHHASI OOBEKTHO-OPUEHTHPOBAHHAS
OUOINOTEKA IOCTPOCHUS TPEXMEPHBIX IIU(PPOBBIX
reosiorn4ecknux o6bekToB — TGOB. ITpuMepsl
UCIIOJIb30BAHUA.

FeoqnHaMHYECKOE MOJETUPOBAHUE U CITyTHUKOBASA
unrteppepomeTpust. TEXHOIOTMU MOHUTOPHUHI'A
JepopMaLi 3EMHOU ITOBEPXHOCTHU HA OCHOBE
cnyTHUKOBOY nHTEepdepomerpuu (DinSAR). OnbiT
UCNOIb30BaHUA SAR-UHTEpDEPOMETPHUH JJI
MOHMTOPHHI'A IPOLIECCOB TEXHOT'€HHOI'O OCENAHHNA B
yCaoBUAX CTAPOOUHCKOI'O MECTOPOKICHHU S KAJTUHHBIX
coJsie. YUcjaeHHOe MOAEIUPOBAHME IIPOLIECCOB
JeopManiy U pa3pyueHus NoApadaTbIBAEMOIO
IIOPOJHOI'O MACCUBA.

OneIT IpUMeHEeHHA TeXHOIOIruu MI'PII Mongoose
CO C/IBHKHBIMH My TamMu

A.B. Batipamos, OOO EBC»

B noxiazse paccMaTpuBaEeTCs OIBIT IPUMEHEHM S
B Poccuriickoit @epepanyu rexHonoruu MI'PIT
Mongoose €O CIBUKHBIMU My(PTAMHU, ABJISIOMICHCS
BBICOKO3(M(PEKTUBHON AJILTEPHATUBON TPAJULIMOHHBIM
METOJAM 3aKAHYUBAHUA CKBAKMH KOMIIOHOBKaMu MI'PIT.
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provider is required to emphasize the economics
and efficiencies of CTD. In the past, service
providers have often tried to convert existing CTU's
from standard service work to CTD and this has
often been an unsuccessful approach. The author
will describe a new approach to UBCTD involving a
completely integrated system in which one company
will provide and own the required equipment,
operate the equipment including directional tools
and BHA, collaborate closely with the well owner
and eventually transfer the entire technology to the
Oil & Gas operator.

New Directions in the Sphere of High-Tech
Oil and Gas Service Information Support

Oleg Konovalouv, Belorussian State University (BSU)

The paper concerns 3 directions:

- 3D fracturing modelling
- geologic modelling
- geodynamic modelling and satellite interferometry
3D fracturing modelling. Variability of hydraulic
fracturing (HF) results. Type of data for analysis of
variability reasons. Technologies for improving HF
forecast accuracy. Profound processing of seismic
data to obtain additional data about simulated
reservoir (natural fractures). 3D geofiltrational and
geodynamic modelling of HF in naturally fractured
reservoirs. Models of destruction (CDM, DEM).
Hybrid models. RMIB-scheme. GPGPU estimations.
Results obtained in BSU in terms of RMIB-scheme
verification.

Geologic modelling. Modern approaches to 3d
modelling of oil and gas fields. Structural, grid-
block and geochronological models. Software
development of geologic modelling systems.
Specialized object-oriented library of 3d digital
geological objects modeling — TGOB. Application
examples.

Geodynamic modelling and satellite
interferometry. Monitoring of deformations of
the land surface based on satellite interferometry
(DinSAR). Using SAR-interferometry for monitoring
of man-made subsidence under conditions of
Starobinskoye potassium salts field. Numerical
modeling of rock deformation and destruction.

Application of Mongoose Multi-Stage
Fracturing Technology with Sliding Sleeves
Alexey Bairamouv, EWS, LLC




B TeXHOIOTUH «MaHTYCT» OO'bETUHEHBI KOMITOHOBKA
JULS Pa306IIEHUA HHTEPBAIOB, ciiyckaemas Ha I'HKT,
Y CKOJIB3SIIIINE MY(TBI, YTO ITO3BOJISET OCYIIECTBIIATD
MHOTOCTaAuUHbIH ['PIT npy 3aKaHYMBAHUY CKBAKWUH
33 OJJHY CITyCKO-TIOJITbEMHYIO OIIEPALIHIO U HOJIEE
3(pPEKTUBHO, YEM JIIOOOU IPYTOH METO,

CucreMa NOoJIHOCTBIO COBMECTUMA C COBPEMEHHBIMU
ru6knmu HKT # yke HCIoNIb30BaIaCh B COTHAX
BEPTUKAJIBHBIX U TOPU3OHTATBHBIX CKBAKIH.

Ha JaHHBI MOMEHT 3aBEPIIECHO YCIENTHO 6omee 7
CKBaX1H B Poccurickoit Pepepanun. Ha 2-X mociesHnux
CKBA’KUHAX BliepBble B Poccurickon Pepepannuu
OBLIH IPUMEHEHBI 3AKPBIBAEMBIE C/IBUKHBIE MY(PTHI,
Jaronue 6oJjee MHUPOKHUE BO3ZMOXKHOCTH JIJIS
HOJAT'OTOBKH CKBAKUHBI K SKCIIIYATAITUU, OIITUMH3AUNA
NPOU3BOACTBA U BOCCTAHOBJIEHU CKBAKHBI.
Cy1IecTByeT BO3MOXHOCTD BBIITOJHATD THPOPA3PhIB
IJIACTA HE B yCTAHOBJICHHOU IIOCJIEAOBATE/IbBHOCTH, TAKXKE
MOYXHO 3aKPBITh U OTKPBITh BBIOPAHHBIN UHTEPBAJI IPU
BO3HUKHOBEHUH TAKOH HEOOXOAUMOCTH B IIPOLIECCE
SKCIUIYATALUU.

OnsiT npoBeaeHusas MI'PII Ha MECTOPOKIAECHHUAX
PYII dIpOH3BOJICTBEHHOE OO'bETHHEHUE
BbemopycHedTs» B 2014-2015 rogax

LA . Saxpysxcroiti, /1.B. Bopobwes,

PYTI J10 <benopycregpmo»

B PVIT dIpOn3BOJACTBEHHOE OOBEAVHEHNE
«benopycued1h» B 2014—-2015 rogax BeInosTHEHB MI'PIT
HA CJIEAYIOIINX CKBAXKUHAX:

- 58 C-IOMaHOBHUYCKOT'O MeCTOpPOX)aAeHUA (M3C IV
YPOBHS CIOXKHOCTU 10 TAML BoIntostHEHO MI'PIT B 2-x
CTBOJIAX);

- 310 PEYH1IKOTrO MECTOPOXKIAECHUSI;

- 204 Peuu11KOro MECTOPOK/ICHHS,

- 61 C-ToOMaHOBUYCKOTO MECTOPOKICHUSI.

IIposenenue MI'PIT 1poBOAMIIOCH IO CIEAYIOEH
CXEME:

1. Munu-TPIT (50 M? resisi» Xumexo By, 1 T nponmnanTa
20/40, Q=1-3,7 m?),

2. Ocnosno I'PTT (100-120 m? renst «<XuMeko B», 20-25 T
npormnanTa 16/20; 20/40, KOHIICHTPAIUS TIPOIIIAHTA
100-800 kr/m?, Q=3,4 M TTapaMeTpPhl JABJICHUS:

P _..=50 MITIa.

3. COpOC m1apa, Mpo/IaBKa IMHEHHBIM I'€JIEM, IOCA/IKA
1apa B CEJJIO, OTKPBITUE IOPTA U TUAPABIUYECKU
TECT C 3AKAYKOU JIMHEMHOI'O I'eJIs HA CIIEA YO U
UHTEPBAJL.

IIpO6IEMBI U ITyTU UX PEMIEHUS IPU IPOBEACHUN
MIPIL
1. HerepMeTUYHOCTb CTUHT'€PA IIPU IIPOBEJICHUU

pa6oT Ha ckBaKUHE Ne 58 C-JJOMaHOBUUCKOT'O
MECTOPOXIEHHUA. M3MEHEHNE KOHCTPYKIIUH CTUHTEPA
— YCTAHOBKA 3AIIUTHOI'O KOXYyX4.

2. Jedopmaniysg NOArOHOYHBIX NATPyOKoB HKT
npu nposegeHnn MI'PIT Ha ckBaxkuHe Ne 58
C-ZJOMaHOBHUYCKOT'O MECTOPOXKIEHUA. 34KA3 CTUHIEPA
Ha CJIEAYIOINE OO'BEKTBI C AHKEPHBIM YCTPONUCTBOM.

3. Tlonmyuenue pasnenus «CTOIl» HA 3-M OPTY B
ckBaXHHE Ne 204 PEUMIIKOTO MECTOPOXK/IEHN,
CBSI3AHHOE C COEJMHEHNEM TPEIIUHBI C HUKHUM
UHTEPBAJIOM. M3ydeHue HalpaBIeHU [IOJIEU }

The paper introduces case-study of application of
multistage hydraulic fracturing (MHF) technology

with sliding sleeves in Russia. This technology has

become high-efficiency alternative to conventional

MHF completion technology. Mongoose
technology includes CT-conveyed assembly for
intervals isolation and sliding sleeves. This allows

conducting MHF in a single trip down the wellbore

more effectively than any other methods.
Technology is fully compatible with coiled

tubing. It has been used in hundreds of vertical and

horizontal wells.

At present time this technology has been
used in more than 7 wells in Russia. For the first
time in Russia in 2 last wells EWS used closable
sliding sleeves allowing broad options for well
pretreatment, managing production and well
remediation. Mongoose technology enables
fracturing stages out of sequence so you can close
and reopen selected intervals as needed over the
life of the well.

Multi-stage Hyfraulic Fracturing
Experience at the Oilfields of RUP PO
Belorusneft in 2014-2015

D. Zakruzhniy, D.Vorobjev, RUP PO Belorusneft

In 2014-2015 «Production Association
Belorusneft» performed multistage hydraulic
fracturing (MHF) in the following wells:

- 58 C, Domanovichskoye field (multilateral

well, 4" level defined by TAML (Technology

Advancement of MultiLaterals), MHF performed

in 2 wellbores)

- 310, Rechitskoye field

- 204, Rechitskoye field

- 61 C, Domanovichskoye field

MHF was performed according to the following
procedure:

1. Minifrac test (50 m? of gel Chimeko-B, 1 tof
proppant 20/40, Q=1-3.7 m?);

2.Main HF (100-120 m? of gel Chimeko-B,
20-25 t of proppant 16/20; 20/40, proppant
concentration 100-800 kg/m?3, Q=3.4 m?,
pressure: P =50 MPa).

3. Ball drop, pushing ball via linear gel, setting ball
in a seat, opening fracturing port, hydraulic test
with linear gel injection in the next interval.

MHF problems and solutions:

4
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1.

HAIPSKEHUS B LIEJIEBOM HHTEPBAJIE IIEPES, HAYATIOM
MIPOEKTUPOBAHUS OOBEKTA.

M36bITOYHAS (PUIBTPALIUS KUAKOCTU PA3PHIBA U
nonydeHus gasneHusd «CTOIT> Ha ckBaxuHe Ne 310
PEeUnIIKOro MECTOPOXK/ICHUSA IO IPUYHUHE BO3MOXHOIM
HETEPMETUYHOI IOCAAKE 3aKOJIOHHOT'O MAKEPA
MEXIY 3-M U 4-M IOPTAMU (IIPUBEJIO K yTeukaM JKP
10 324KOJIOHHOMY IPOCTPAHCTBY B PAHEE CO3/IAaHHYIO
BBICOKOIIPOHUITAEMYIO 30HY OKOJIO 3-TO NOPTA) THO6O
COEIMHEHUE CO34ABAEMOY TPEIIUHBI THIPOPA3PHIBA
4-10 1I0pTA C Y2KE CO34AHHOU TPEIIHUHON 3-T'0 IIOPTA,
4TO MPHUBEJIO K YTEYKAM )KHUJIKOCTH PA3PbIBA IO pAaHEE
CO3JJaHHOI TPEIINHE I'UPOPA3PHIBA B YAAJIEHHYIO
30HY IJIACTA. FI3yyeHune HanpaBiIeHns IOJIen
HAIPSKEHUSA B LIEJIEBOM HHTEPBAJIE TIEPES, HAYATIOM
MIPOEKTUPOBAHNA OOBEKTA.

. COpPOC MIAPOB B PYYHOM PEKUME. 3AKYIIKA YCTPOHCTBA

JUIs COPOCA MIAPOB.
BrIBOIBI:

OCBOEH NPUHIIMNI IEHCTBUSA U ITOJIYYEH OIBIT PAOOTHI C
060pyIOBAHUEM /14 TPOBecHus MIPIL.

. ITonyuen onwIT BeinosHEHU S MI'PI1 6€3 OCTaHOBKH

IIOCJIC TIOCAAKH 1Iapad.

. [MoaTBEpPXK/IEHA BAXKHOCTD ITPOBOJIKHU

TOPHU30HTAJIBHOI'O CTBOJIA C YYETOM PACIIPESE/IEHUA
I10JIs HATIPSPKEHU B I1acTe. /1o npoBeieHnsa
onepanuu 11o MI'PIT ciegyeT npoBOAUTD HA
CKBA’KMHAX JUIOJIbHBIN BOJTHOBOM aKYCTUYECKUMI
KapoTax (BAK) nia onpeneneHus COCTOAHNA IO
HAIIPSDKEHWI TOPHBIX ITOPO/T B OKOJIOCTBOJIBHOMN
30HE CKBAXKUHBL DTO HEOOXOANMO /IS ONIPENEIEHUA
OPHEHTALIMU TPEMUHBI THAPOPA3PHIBA B
IIPOCTPAHCTBE OTHOCUTEIBHO CTBOJIA CKBA’KHHBL.

. Ilomy4yeH npuTOK He(DTH U3 HETPAJUITUOHHBIX

3as1eker Y B B MaJIONIPOHUIAEMBIX TTOTYKOJIEKTOPAX
B nipejeiax [IpunsTckoro nporuda (CkpaxruHa Ne
310 Peunnikoro Mmecropoxaenus). [imanupyercs
nposegenne MIPIT Ha 4-x o6bekTax B 2016 ropy.

. HauaTo cTpouTenbCTBO CKBAXKUHBI N259

C-IJoOMaHOBUYCKOT'O MeCcTopoxaeHus (M3C IV
YPOBHS CJIOKHOCTU 110 TAML ¢ BhInTONTHEHHEM MI'PTT
B 2-X CTBOJIaX — aHaJIOT Ne 58 C-JIoMaHOBUYCKOTO
MECTOPOXIEHUSA).

. ITonyuen onwIT ppesepoBanusa mypt MI'PITHa

JICTIPECCHU C IPUMEHEHUEM KOITIOGUHIOBOT'O
obopynosanus u CHB89-76M Ha ckBaskute Ne 310
PEUMIIKOI'O MECTOPOIKICHHUS.

. PYIT J10 «benopycHEPTH» CHOCOOHO CAMOCTOSITEIBHO

BBIIIOJIHATE KOMILJIEKC PA0OT 1O CTPOUTEIBCTBY U
OCBOEHUIO CKBaXHH MI'PIT mop Kjio4.

XHMHUYIECKHE PECArcHThI 1 TCXHO/IOTHH

KHCJIOTHBIX O0pPa0OTOK ILTACTOB, PAa3pa0OTAHHBIE
B HOII JIpOMBICIOBASA XHMH >

JIA. Mazaooea, JID. Jlasremuuna, HayvHo-

00pa3oeameloHbLll yeHnp JIPOMbLCI0BAA XUMU»,
Poccuiickuii 2ocyoapcmeeriil yHusepcument negpmit
u easa umeru M. I'yoxunca

Hawu6onee pacripoCTpaHEHHBIC TEXHOIOI MU

CTUMYJISILIUU CKBAKHUH — 9TO KUCJIOTHBIE OOPAOOTKU.
ITO CTATUCTHKE, KAKAas1 CKBASKMHA IO/IBEPTaeTCs
OITHOM KHUCJIOTHOM 06pabOoTKE B /1BA roj1a. OCHOBHOM
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1. Stinger leakiness when performing a job in
58-C well at Domanovichskoye field. Solution:
modifying stinger design — mounting of
protective cover.

2. Tubing swages deformation when performing
MHF in well Ne 58-C at Domanovichskoye
field. Solution: ordering stinger with anchoring
system.

3. Reaching shutoff pressure value on the 3rd
fracturing port due to intercommunication
of fracture with lower interval in well Ne 204
at Rechitskoye field. Solution: examination of
stress field direction in target interval before job
designing.

4. Fracturing fluid overflow, reaching shutoff
pressure value due to possible leakiness of casing
packer between the 3rd and the 4th fracturing
ports in well Ne 310, Rechitskoye field (resulting
in fracturing fluid leakage through annulus into
high-permeable zone near the 3rd frac port), or
intercommunication of originating fracture in
the 4rd port with fracture made in the 3" one
(resulting in fracturing fluid leakage through
formerly made fracture to the outer reservoir
region). Solution: examination of stress field
direction in target interval before job designing.

5. Dropping balls manually. Solution: ordering
ball-drop tool.

Conclusions:

1. Company obtained experience working with
MHEF equipment.

2. Company obtained experience of performing
MHEF without shut in after ball setting.

3. Case-study confirmed the importance of
taking into account stress field distribution
in reservoir when drilling horizontal well. It
is necessary to carry out full waveform sonic
logging for definition of near-wellbore rock
stress field before MHF. It is used for defining the
orientation and location of fracture with respect
to the wellbore.

4. Oil inflow from unconventional deposits in low
permeability rock was obtained (Pripyatskiy
downfold, Rechitskoye field, well Ne 310). In
2016 it is planned to conduct MHF in 4 wells.

5. Company started constructing new well Ne
59 at Domanovichskoye field (multilateral
well, 4" level defined by TAML (Technology



1IEJIBIO KUCJIOTHBIX O6PA6OTOK SIBJISIETCS BO3ICUCTBUE
H4 CKEJIET HOPOJbl U KOnbMaTaHThI [13I1 ¢ ienpo
YBEIHUYEHU S (PUIBTPALIMOHHBIX KAHAJIOB U CHYDKEHHU S
(PUNIBTPAIITUOHHBIX CONPOTUBIICHUI B I13I1.

XOpOIIO U3BECTHBI TPOOIEMBI, BO3HUKAIOIIUE NTPH
OOBIYHBIX COJISTHO-KUCJIOTHBIX OOPA00TKAX, — 3TO
BBICOKAs1 KODPO3UOHHAS ATPECCUBHOCTD PACTBOPA
COJISTHOI KUCJIOTBI; BBICOKAsI CKOPOCTb PEAKIINU
KUCJIOTHOT'O PACTBOPA C TOPOJIOH; OOPA30OBAHME
BTOPUYHBIX OCAJJKOB JKEJI€3a ITOCJIE HEUTPATU3ALUNA
KUCJIOT; BBICOKOE MEK(DA3HOE HATAKEHUE HA TPAHULIE
«KHUCJIOTHBIA PACTBOP/YIVIEBOAOPO»; OOPA30OBAHUE
0ocagkoB ACITO 1 CTOMKHX 3MYJIbCHUH.

OPDHEKTUBHOCTb NPUMEHEHHUS TPASUITUOHHOT'O
COJITHOKHMCJIOTHOI'O COCTABd HEBBICOKA U UMEET
YCTOMYHUBYIO TEHIEHIIUIO K CHIDKEHHIO ITPH
MOBTOPHBIX 06pabOoTKaxX. B HacTOsAmEe BpeMs
MIPEIIOKEHO MHOT'O CITOCOOOB MOBBINEHU
3(pPEKTUBHOCTU CONTHOKHUCIOTHOI'O COCTABA, B TOM
YMCJIE U UCTIOIb30BAHUE KOMIJIEKCHBIX KUCJIOTHBIX
COCTABOB C IOBBIMIEHHO BA3KOCTBIO, TOHMKEHHBIM
MEXK(MA3ZHBIM HATSXKEHHUEM M 3AMEIJIEHHOI CKOPOCTBIO
pearnpoBaHus COIAHON KUCJIOTHI C IOPOAON. Hare
BCETO COISTHOKHUCJIOTHBIN COCTAB OOIATOPAXKUBAIOT
JOOABIEHUEM CMECH PA3IMYHBIX ITOBEPXHOCTHO-
AKTUBHBIX BEIIECTB. OJHAKO IIPU UCTIOIb30BAHUHU
OOJIBIITMHCTBA CLIOCOOOB KMCJIOTHBIX 00PA60TOK
COJIIHAA KUCJIOTA MOITIOMIAETCA APEHUPOBAHHBIMHA
30HAMH IUIACTA, 4 HEPAOOTAIOMUE YIACTKU TAK U
OCTAIOTCS O€3 BO3/ICHUCTBUA. DTUM U OO'BSICHSICTCS
HU3KasA 3PPEKTUBHOCTb HOBTOPHBIX COISTHOKHUCIOTHBIX
06pPabOTOK.

B HOLJ dIpombicioBas xumus» PI'Y He(pTy 1 rasza
uMmeHu .M. T'y6krHa pa3paboTaHa 1e/1as JMHEHKA
J06ABOK B COJITHOKMCJIOTHBIN COCTAB, KOHIIEHTPALIUH
KOTOPBIX ITOJOHPAIOTCA B COOTBETCTBHHU C IOJTYYEHHBIMH
PE3YABTATAMU JTAOOPATOPHBIX UCCJIEJOBAHHIM:
COBMECTUMOCTH C IVTACTOBBIMU (PIIIOHIAMU,
MMHEPATIOTUYECKOT'O COCTABA IIOPOJ] KOJUIEKTOPA U
COCTaBa KOAbMaTaHTOB [13I1.

Taxoke B 1a00pPATOPUU UCCIIEAOBAHNUI KMCIOTHBIX
cocTaBoB U [TAB NOCTOSAHHO UAET paboTa IO CO3[JaHUIO
HOBBIX PELIETNITYP M TEXHOJIOTUHA IS KUCJIOTHBIX
06pPabOTOK HA OCHOBE OPIraHUYECKUX 1 HEOPI'AHUYECKUX
KUCJIOT.

HoBasA TeXHOJOruA paguaJIbHOIO
BCKPBITHA ILJIACTA

111 ITonos, OO0 «Hegbmeza3mexHoio2ust»

B Hacrosamniee Bpemsa Ha phIHKE HE(PTECEPBUCHBIX
YCIIYT BCE BO3PACTAIONIEE 3HAYEHUE ITPUOOPETAIOT
TEXHOJIOTUHU I/IHTCHCI/I(DI/IKQ.L[I/II/I CKBA4>XHH, ITOBBINICHMWA
HePTEOTJA4YH IIACTOB, JOOBIYU TPYAHOU3BICKAEMBIX 1
HETPAJULIMOHHBIX 3aI14COB YITIEBOJOPO/IOB.

OO0 «HedrerazrexHonMorus» CAUTAET 34 9ECTh
MIPOUHMOPMHUPOBATH YYACTHUKOB KOH(MEPEHIIUN OO
OJIHOU MEPCIIEKTUBHON PA3BUBAIOIIEHICS TEXHOJIOIUH,
NpeJHA3HAYEHHOM JIJIA PEMIEHNA BIIIENIEPEYHCICHHDBIX
3aJ1a4. Pedn uz1eT O TEXHOIOI MU ITPOBOJKHU ITPOTAKEHHBIX
paguanbHbBIX CTBOJIOB B IEUCTBYIONMEM (DOH/IE CKBAXKUH
MPU PAJUAJILHOM BCKPBITHH T1acTa (PBIT).

Hemuoro ucropuu. Ilepsble B Poccuu paboThl

Advancement of MultiLaterals), MHF is planned
to be performed in 2 wellbores, similar to well
Ne 58 C at Domanovichskoye field).

Company obtained experience of underbalanced
milling fracturing sleeves with coiled tubing and
steering directional drilling tool in well Ne 310 at
Rechitskoye field.

7. «Production Association Belorusneft» is
capable of conducting well construction and well
completion with MHF with no outside help.

Chemical Agents and Acid Treatment
Technologies Developed in the R&D Center
“Qilfield Chemistry”

L. Magadova, L. Davletshina, R&D Center “Oilfield
Chemistry”, The LM. Gubkin RSU of Oil and Gas

The most widespread technology of well
stimulation is acid treatment. Statistically each well
is treated with this technology once in 2 years. The
main purpose of acid treatments is acidification
of rock matrix and bottomhole clogging agents in
order to enlarge filtration channels and decrease
bottombhole filtration resistance.

Well-known problems during conventional
acid treatments are: high corrosion activity of
hydrochloric acid solution, high velocity of acid
reaction with rock, ferrum precipitation after acid
neutralization, high interfacial tension between
acid solution and hydrocarbons, build-up of
asphalt, resin, and paraffin deposits and stable
emulsions.

The application of conventional hydrochloric
acid treatment is not effective enough, it becomes
less effective during repeated treatments. At present
time there are lots of methods of enhancement
of acid solution effectiveness. They include using
complex high viscosity acid compositions with low
interfacial tension and acid retardation. Typically
hydrochloric acid composition is improved by
adding mixture of different surfactants. But during
most of acid treatments methods acid is filtrated
through drained reservoir zones while other zones
remain untreated. This is the main reason of low
effectiveness of repeated acid treatments.

Research and Development Center “Oilfield
Chemistry” team of Gubkin Russian State
University developed a wide range of acid
composition additives. Concentrations of these
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0 NPOTOTHUITY IPEACTABIIEMON TEXHOJIOTUH
PBIT npoBoguuce ¢ cepeauHnl 2000-X rogos Ha
MeCcTOpOoXaeHUAX «Tarned Ty, TYKOMJIA, «PocHed TH»,
THK-BP, d'azmpoma» u ap. Hamma KoMmnaHus NOArOTOBHIIA
U NIPOBEJIA PAANAIBHOE BCKPBITUE B «['azmpome»
Ha MECTOPOX)AeHUAX YpeHrod B 2007-2008 ropax.
[TpeXHUH YPOBEHD PA3BUTHA TEXHOJIIOTUH PAJJUATIBHOTO
BCKDBITUS HE IPUHEC 3(P(PEKTA IO IPUPOCTY AOOBIYU
YIJIEBOJIOPOJIOB B TEPPUT'€HHBIX KOJUIEKTOPAX HU B
OJTHOM N3 POCCUHCKUX KOMIIAHU. BMecTe c TeM B
KapOOHATHBIX KOJJIEKTOPAX ObLIIU MOJIYIEHBI KDATHBIC
npUpoCTs eduToB HePTU. OO0 «HedrerazrexHoaorus»
MPOAHAIN3UPOBAIA COOCTBEHHBII ONBIT IPOBEACHUSA
PaboT, pE3YABTATEL PAOOT B IPYTUX KOMITAHUAX U
YCTAHOBMJIA «y3KHE» MECTA TEXHOJIOTUH, HE TTO3BOJIUBIINE
MHOJIYYUTD PEZYIBTAT B TEPPUTEHHBIX KOJIJIEKTOPAX.
CeropHs Mbl TOBOPUM O BO3MOXXHOCTH HAYAJId
BHCIPCHUSI HA POCCUICKOM PbIHKE B 2016 o1y HOBO#
TEXHOJIOTUH PAAUATIBHOTO BCKPBITH A, UMEIOMIEN TONIBKO
O6IIYIO UAEIO THAPOMOHUTOPHON IIPOBOJIKU CTBOJIA,
HO a6CONIOTHO APYI'O€ TEXHOJIOTUYECKOE YCThEBOE
U 32001THOE OOOPYAOBAHUE, TAPAMETPHI U PEKUMEI
NPOBEAEHHUA TEXHOJIOTUH. DTA HOBAS TEXHOJIOTUSA
JIMIIEHA NTPEKHUX HEAOCTATKOB, OCTAHOBUBIINUX €€
MPOJBUXEHHE HA HE(PTECEPBUCHBIN PHIHOK. OHA
4JIaIITUPOBAHA K YCJIOBUAM KAaK KADOOHATHBIX, TAK
U TEPPUTEHHBIX KOJUIEKTOPOB. CyIECTBEHHBIM
MPEUMYIIECTBOM €€ IPUMEHEHUSA ABJIAETCSA BO3MOKHOCTD
NPOBENEHMA HA AETIPECCUHU ITOJTHOT'O ITUKJIA PA0OT —
OT IIPOBOJ KU KAHAJIA O CITYCKA KCILTYaTAIIMOHHOM
KOMIIOHOBKHM. JI€TaJIbHOE CPABHEHUE TEXHOJIOTUU U
060CHOBAHHME €€ IPEUMYIIECTB HA/JI TIPEKHUM aHAJIOTOM
TEXHOJIOT'MH, AKTYAJIbHOCTD €€ UCIIOJIb30BAHUA
NPEJICTABJIEHDI B IPE3EHTALIAH.

IIMaxXTHO-CKBAKUHHBIC KOJITIO6I/IHI‘OBI)I€
TEXHOJJOI'HH JJISI OCBOCHH A H IKCILIYyAaTAIITHH
TPYJHOU3BIECKAEMBIX 3AIIACOB HE(PTH K1 ra3a

A.B. Unorouta, BA. Agpanacoes, BIO. JIUHHUK,

B.B. Illepcmxun, PI'OY BI1IO docyoapcmeeHnblil

YHUBEPCUMEM YIPABLIeHUA»

Hcuepnanye NpOMBINIIEHHDBIX 3a11ACOB TPAANUIIMOHHON
He(MTH B OCHOBHBIX HEPTEJOOBIBAIOIINX PEIHOHAX
Poccun (3anagHas Cubups v [I0BOJIKBE) CTABAT
HAa [IOBECTKY JHA HEOOXOAUMOCTb OCBOEHU A
U IIPOMBIIIJIEHHOM IOOBIYU 3a11ACOB TSXKEJIOMN
BBICOKOBSI3KOM (OUTYMHOIT) 1 CJIAaHLICBOU HEPTH.
OJHUM 13 HAUOOJIEE NIEPCIICKTUBHBIX HAIIPABICHUI
B PEMIEHNH 3TOU IIPOOIEMBI ABJIAETCA PA3PAOOTKA
W BHCIPCHUC MMAXTHO-CKBA’KMHHBIX TEXHOJIOI'UI
OTPAOOTKU HETPAJULIMOHHBIX MECTOPOXKICHUNI
HedTH, THTETPHUPYIOMINX B ce6€ aIEKBATHBIM O6PA30M
IPOMaIHBIN HAKOIJIEHHDIH OIIBIT TOPHOIIAXTHOMN
3KCIUIYaTANU MECTOPOXK/IECHUH TBEP/IBIX MOJIE3HBIX
HCKOITA€MBIX U TPAJAUITHMOHHBIX YMCTO CKBA’JKMHHBIX
TEXHOJIOI'UH JOOBIYU HEPTU U I'd34.

OCHOBHA4 CYyTh TAKOI'O KOMIIJIEKCHOTO
(MHTETPUPOBAHHOIO) NOAX0/1A 3AK/II0UACTCS B TOM, YTO
BCKPBITHUE U IOATOTOBKY HE(PTETa30COAEPKAIINX IJIACTOB
U 3AJIEKEU K OTPAGOTKE OCYIIECTBIISAIOT IIAXTHBIMH
CTBOJIAMHU U TOA3EMHBIMU I'OPHO-TIOIIOTOBUTEIBHBIMU
BBIPAOOTKAMH, 4 U3BJICUCHHE 1IEJIEBOIO IPOAYKTA U3
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additives are chosen in accordance with laboratory
test results. Additives are tested for: compatibility
with reservoir fluids, mineral composition of
reservoir rock and structure of bottomhole
clogging agents.

Laboratory of acid composition and surfactants
analysis carries out development of new formulas
and technologies for acid treatments based on
organic and inorganic acids.

New Radial Drilling Technology

Pavel Popou, Neftegastechnology, LLC

At present time technologies of well
stimulation, enhanced oil recovery, production
of unconventional resources are of the increasing
importance in the oilfield service market.

LLC Neftegastechnology is proud to present
new perspective developing technology designed
for completing tasks mentioned above. This is
the technology of drilling long-distance radial
sidetracks in operating wells - Radial Drilling
Technology (RDT).

Russia’s first operations on RDT started from
mid-2000’s at fields operated by Tatneft, LUKOIL,
Rosneft, TNK-BP, Gazprom and others. In 2007-
2008 our company prepared and conducted
radial drilling at Urengoiskoye field operated by
Gazprom. Previous level of technical proficiency
for this technology wasn't profitable in production
enhancement in terrigenous reservoirs in no
Russian company. At the same time radial drilling
did enhance production rates in carbonate
reservoirs. Neftegastechnology LLC conducted
analysis of its own experience and operational
data from other companies and specified weak
points of this technology.

Today we are talking about the opportunity
of implementing new radial drilling technology
in Russian oilfield market. General idea of jet
drilling is the same but surface and bottomhole
equipment, parameters and processing method
are entirely different. When developing this
technology we got rid of previous disadvantages
that holded its expansion to the oilfield market.
This technology has been adapted to both
terrigenous and carbonate reservoirs. One of
the substantial advantages of the application of
this technology is the ability to keep full range of
operations — from drilling channel to lowering



OPOAYKTUBHBIX IIJIACTOB, T.€. COOCTBEHHO JJOObIYY HE(PTHU

WJIN TA32, BEAYT IIyTEM OYPEHUA U COOTBETCTBYIOIIETO

06yCTPOICTBA CUCTEM HATHETATEIBHO-JPEHUPYIOIINX

U JOOBIBAIOIMIUX CKBAXKUH, KOTOPBIE COOPYXKAIOTCA U3

MNO/I3€MHBIX TOPHO-TIOATOTOBUTEIBHBIX BEIPAOOTOK, 4

TAKKE IYTEM HEITPEPBIBHOI'O UCIIOIB30BAHUS HANOOJIEE

3P OEKTUBHBIX U 6€30MACHBIX TEPMOT'A30KUIKOCTHBIX

CrIoCO60B BO3JACHUCTBHUS U TEXHOJIOT U

06pabOTKH NPOJYKTUBHBIX IIJIACTOB B BLIEMOYHO-

JTOOBIYHBIX CTOJIO6AX CO3IABAEMBIX ITOA3EMHBIX

IHEPTOTEXHOJOIHYECKUX KOMILIEKCOB.

OCHOBHBIMHU JIOCTOMHCTBAMH U KOHKYPEHTHBIMH
MPEUMYIIECTBAMU MPEIIATAEMBIX MTAXTHO-
CKBa’KMHHBIX U KOJITIOOMHTOBBIX TEXHOJIOIUH OCBOEHU A
U 3KCIUTYATALIUU TPYTHOU3BIEKAEMBIX 3aITACOB HE(PTHU U
ra3a ABJsIOTCS:

* MAaKCHMaJIbHOE CHUXXEHHE IKOJIOTUYECKON HATPY3KHU
Ha OKPYXKAIOMIYIO CPEY JJHEBHOI IOBEPXHOCTH,

* CHMIKEHHE OOIIEro 06beMa 6ypEHMs TOOBIBAIOIINX
CKBAXHH JIO IPUEMJIEMOTIO IO COOOPAKEHUAM
CTOMMOCTH YPOBHS;

* obecrneyeHne IKOJIOTNYECKOU 6E30MACHOCTH
NIPUMEHAEMBIX TEXHOJIOTUHA CTUMYJIALIUNA
U UHTCHCU(PHUKATUN HEPTETA300TIA9N
HU3KOIIPOHHUIAEMBIX CJIAHIIEBBIX IIPOJYKTUBHBIX
IUIACTOB M 3JIESKEHN BBICOKOBA3KOM OUTYMHOU HE(PTH;

* KPAaTHOE NOBBIIICHUE 3HAYEHU I KO PUIireHTa
U3BJIeYEHNA HEPTHU (YIJIEBOAOPOOB);

¢ 3(PEKTUBHOE UCIIOIB30BAHUE (B TOM YUCJIE
HU3KOKAJIOPUITHOT'O) IOy THOT'O HEMPTAHOTO Ia3a JJId
BBIPAOOTKM JIEKTPHUYECKOI U TETIJIOBOK S3HEPTUH,

4 TAKXKE APYTUX BOCTPEOOBAHHBIX MPOJYKTOB €TO
epePabOTKY;

* BO3MOKHOCTB PAIIMOHAJIBHOI'O IIPUMEHEHU A
U JAJIBHENIIETO KOMILIEKCHOTO PA3BUTUA
OCHOBOIIOJIATAIOIIUX TEXHOJOI UM U JOCTUKEHUN
I'OPHOT'O IIPOU3BO/ICTBA B PAMKAX OCBOCHHBIX 1
UHQPPACTPYKTYPHO PA3BUTHIX PETHOHOB CTPAHBI
U UMCIOIINXCSI OTEYECTBEHHBIX TEXHOJIOI'UI 1
060pYIOBAHNS,

* YBEJIMYECHUE JUINTEIBHOCTH )KU3HEHHOT'O IIKJIA
(CpOKa CJ1y>KOBbI 1 BO3MOKHOI'O 3(P(PEKTUBHOI'O
HCIIOJIb30BAHMUS) CO3/JaBAEMBIX OCHOBHBIX
IIPOM3BO/CTBEHHBIX AKTHBOB.

I/IHHOBaIII/IOHHI)IC KOJITIO6I/IHFOBI)IC TEXHOJJIOI'HH
JIJIs HOBBINIEH U 3(hHEeKTHBHOCTH JOOBIIH
YITIEBOJOPOIOB

CA. Ampyuresun, C3AO Hosunra»

B poxnazae nogpo6HO paCCMATPUBAETCA CO3JAHHOE
B KOHCTPYKTOPCKOM 610p0 C3AO «HOBHHKA»
WHHOBAILIMOHHOE O60PYIOBAHUE /IJIsI OCYIIECTBICHUS
BBICOKOITPOAYKTUBHBIX TEXHOJIOTUI HEMPTETa30BOI'O
CEpBHUCA. A UMEHHO:

*  00OpYIOBAHUE /15 PAAHAJIBHOI'O BCKPBITH S IIJIACTOB;

* 00OpPYIOBAHUE /151 KUCJIOTOCTPYHHOI'O OypeHUS;

¢ TEXHOJIOTUS 1 O6OPYJOBAHUE JIISI OYUCTKU CKBAKHIH C
4HOMAJIPHO HU3KHM IUIACTOBBIM JIaBJICHUEM.

BBICOKOTEXHOJIOI'HYHBIN CTEH/, JJI51 HCIIBITAHH A
THOKHX TPYO
Henwvcor Ileposo, Kapaoc Ilas, Xasvep Xonvymar,

4

casing - on an underbalanced level. Presented are
comparison of this modern technology and the
previous one, justification of its advantages and the
applicability.

Mining-Downhole and Coiled Tubing
Technologies for Development and
Production of Hard-to-Recover Oil and Gas
Reserves

A. Ilyusha, V. Afanasjeuv, V. LinniR, V. Sherstkin,
The State University of Management

Depletion of technically recoverable reserves
in main oil producing regions of Russia (Western
Siberia, Volga region) brings the issue of
development of super-viscous (bitumen) and shale
oil to the top of the agenda. In this regard, one of
the most promising directions is development
and implementation of mining-downhole
technologies in the unconventional oil fields
exploitation. This technology encompasses a great
wealth of experience of using shafts to recover
solid minerals and conventional oil and gas well
technologies.

Main subject of such integrated method is
as follows: reservoir drilling and pretreatment
are performed by using shafts and mines
while production is carried out by drilling and
construction of producing and injection wells out
of mines. Also production is supported by constant
use of most effective and safe thermal gas-fluid
stimulation methods and reservoir treatments in
extraction columns as a part of subsurface power-
engineering system.

Main competitive advantages of using mining-
downhole and coiled tubing technologies for
development and production of hard-to-recover
oil and gas reserves are as follows:

» Substantial decrease in the environmental
impact on daylight surface;

* Decrease in production wells drilling footage in
terms of reasonable cost;

» Providing environmental safety of applied
stimulation technologies (low-permeability
shale and super-viscous oil reservoirs
stimulation);

» Several-fold increase in oil recovery factor;

« Efficient use of associated petroleum gas in
generating electric power and thermal energy
and other derivative products;
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Hoaxum Onnenm (HUncmumym mexrono2uil
Hegbme2az0000bitu, KnaycmansCKuil mexHiueckuli

YHUB 6’[ cume 77’2)

Tpy6Has NIPOAYKIINUSA UCTIOIb3YETCA IIPU OONBIIUHCTBE
PaboT, OTHOCAIINXCS K HE(PTETA30BON HHYCTPHUU.
HazpexHOCTB TI060H ONEPAIIUU MOKET ObITh
YIIy4IlI€HA IYTEM PEACKA3AHU A *KU3HEHHOTO IIUKJIA
TPYOHBIX U3JIETHHI. DTO TAKKE IO3BOJIUT CHU3UTD
HEMNPOAYKTHUBHOE BPEMA U U30€KATh JOMOTHUTEIBHBIX
pacxoioB.

TTOCKONBKY JJ1 TAKUX NPEJICKA3aHUNA TPEOYETCS
O4YE€Hb TOYHOE BOCITPOU3BEICHUE PEATIBHBIX HAIPY30K Ha
ruokue Tpy6sl (I'T) B ipolriecce uX UCIOIb30BAHUS, ObLT
CIIPOEKTUPOBAH U ITOCTPOEH YHUKAIBHBIN CTEH/] 15
MOJIEJIMPOBAHUS BCEBO3MOXKHBIX ITPOLIECCOB, KOTOPBIE
CIIOCOOCTBYIOT BBIXO[Y U3 CTPOS KOJITIOOMHTA.

K OCHOBHBIM HArpy3kaM Ha I'T MOXXHO OTHECTH
CTUOAIONIVE HATPY3KH, IEHCTBUE BHYTPEHHETO
JIABJIEHUS U OCEBBIE/PACTATUBAIONINE BO3AEUCTBUA.

B otnmnune OT APyrux TPyOHBIX U3EIUI, NICTIOTb3YEMBIX
B He(pTEra3oBo nHAyCTpUY, I'T mogBEpraloTcs
IUTACTUYECKON ie(POPMALINU U3-32 PETYIIAPHBIX

[JUKJIOB U3r16a, KOTOPBIE OOYCIOBIEHBI TPOXOXKACHUEM
KOJTIOOHMHT A Y€PE3 BEPTIIIOT U HAMATBIBAHUEM HA
6apabaH. BHyTpEHHEE JJaBJICHUE BKYIIE C MEHSIOIUMUCS
CTUOAIOMIMMHU HATPY3KAMH OTBETCTBEHHBI 34
oBannzanuio I'T (MoTepro NEPBOHAYAIBHOT'O KPYIJTIOTO
COCTOSAHUSA). OBAJIBHOCTD TPYO CHJIBHO BIUSAET HA
CIIOCOOHOCTB KOITIOOMHTI'A COITPOTUBIIATHCS ICHCTBHIO
BHYTPEHHET'O WJIU BHEIIHETO /1aByicHU . [IoCKOnbKy I'T
NPEACTABISAIOT COOOU HEPA3PBIBHYIO KOJIOHHY JIIMHOM
JIO HECKOJIBKUX TBICAY METPOB, OYE€HD YACTBIM SIBJIEHUEM,
CBOWMCTBEHHBIM KOJITIOOMHIY, ABJIAETCA €T0 YJIMHEHNE
M3-34 OCEBBIX HATPY30K, OOYCJIIOBIEHHBIX BO3/IEHCTBUEM
COOGCTBEHHOTO BECA ITPH HAXOXK/IEHUN B BEDTUKAJIBHONU
YACTU CKBAKUHBL HaKkoHeL, BA’KHO IIPHUHATD BO
BHUMA4HHE TPEHUE O CTEHKU CTBOJIA CKBAXKUHBI, KOTOPOE
npucyTcTByeT npu cnycke I'T. TpeHue MoxXeT ObITh
NPEACTABIEHO KAK MHAYIIMPOBAHHBIN KPYTAIIUHN
MOMEHT.

Hospiii cTen A uctbiTanui I'T cnocobeH
CHUMYJIUPOBATD BCE BBIMEYITOMAHYTBIE HATPY3KH KAK I10
OTAENBHOCTH, TAK U OJHOBPEMEHHO. DTO IIPOU3BOANTCA
MIPU ITIOMOIIM T'UAPABINYECKUX IIUJINHPOB,
JEHUCTBYIOIINX HA TECTOBBIY OOPA3ELL.

B moks1aie TOKA3aHbBI PE3YIBTATHI IEPBBIX TECTOB I'T,

2 TAKJKE ITPOBE/ICHO CPABHEHUE C IPYTUMH JOCTYIIHBIMU
JaHHBIMU. TECTHI IPOBEJEHBI IIOJ, ICHCTBUEM BBICOKOI'O
BHYTPEHHETO JJABJICHUS JIJIS1 TOT'O, YTOOBI CUMYJIUPOBATh
YCJIOBHSI BBICOKOHAIIOPHBIX CKBAXKUH.

TeXHOJIOTUA OJHOBPEMEHHO-PA3AETbHOM
3KCIUIYAaTAlHH JBYX IVIACTOB B CKBAKHHAX C
HOBBIIIEHHBIM I'a30BBIM (hakTOpOM

AL Tpemwvaxos, HA. emarnenxo, MH. Ianatl,

1111 Cenvrun, C /. Knouros, benHHITHRegpmo PYT]
d1IpoussoocmeerHoe 0o0seourHeHue <beropycHednios

BOAMBITNHCTBO HEMPTIHBIX MECTOPOXK/ACHUMI
Pecnry6iriku Beapych sIBISIOTCS MHOT'OIIJIACTOBBIMU.
Kaxk nnpaBuiIO, Ka>K/AbIM IIACT UMEET CBOU I'€OJIOIO-
(pU3NYECKUE XAPAKTEPUCTHUKH, KOTOPBIE 3HAYUTEIBHO
OTIIMYAIOTCS OT TAKOBBIX COCEJHUX IIACTOB. OIBIT
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» The opportunity of smart use and further
integrated development of major mining
technologies in terms of country regions with
well-developed infrastructure and available
technologies and equipment ;

 Increase in length of main business assets life
cycle (service life and efficient use).

Innovative Coiled Tubing Technologies for
Hydrocarbons Recovery Intensification
Sergey Atrusbkevich, Novinka, CJSC
The paper gives a detailed consideration to
innovative equipment developed in Novinka,
CJSC for implementing different high-efficient
technologies in oilfield service. They include:
» Radial drilling equipment;
* Acid jet drilling equipment;
» Technology and equipment for cleanout of
wells with abnormally low formation pressure
(ALFP).

High-End Testing Frame for Coiled Tubings
Nelson Perozo, Carlos Paz, Javier Holzmann,

Joachim Oppelt (ITE — Clausthal University of

Technology)

Tubulars are involved in most of the activities
related to the oil and gas industry. The reliability of
any operation can be enhanced by predicting the
lifetime of these tubulars and thus avoiding non-
productive time and excessive costs.

With the need of accurately replicate the actual
service loads acting on coiled tubings during its
operation in the field, a unique testing frame was
designed and built to simulate all the different
processes promoting the failure of these tubulars.

The main loads acting on coiled tubings are
the bending, internal pressure and axial load.
Unlike the rest of the tubulars used in the oil and
gas industry, coiled tubings work under plastic
deformation because of the bending cycles
encountered while passing through the reel and
gooseneck.The internal pressure, altogether with
the alternating bending loads are responsible for
the ovality of the pipe, an effect representing the
loss of roundness in the coiled tubing. The ovality
strongly affects the capacity of the tubing to resist
the presence of internal or external pressures.
Since the coiled tubing is one piece of pipe which
can measure even thousands of meters, it is very
common for this tubular to suffer elongation
because of the high axial tension load represented
by its own buoyed weight when it hangs in the
vertical section of a well. Finally, it is important to
take into account the friction with the walls of the
wellbore as the tubing is deployed. This friction
can be represented as an induced torque in
the pipe.

The new testing frame is able to simulate all
these possible loads either separately or at the
same time by means of hydraulic cylinders acting
directly on the test specimen.

The results of the first tests applied on coiled



Pa3paboOTKU HEPTIHBIX MECTOPOXKAECHUN C HECKOJIBKHUMU
IJIACTAMH OJJHOM CETKOM CKBAKUH IIOKA3aJI, YTO 3TO
BEZIET K HEPABHOMEPHOI BBIPAOOTKE 3a11ACOB, IPOPLIBAM
BBITECHAIOWIETO HEPTh areHTa (KAaK IIPABUJIO, BOALI) K
JIOOBIBAIOIIMM CKBA’KMHAM IO HANOOJIEE IPOAYKTUBHBIM
IJIACTaM, 3HAYUTEJIbHBIM ITIOTEPSM B JOObIUE HE(PTHU

Y CHIDKEHHIO KO3 (PUITHEHTA HEPTEOTAAYU. DTO
CBSI3aHO C TEM, YTO JJIS KAXKJOI'O HEPTECONEPHKAIIETO
IIACTA (3AJIEXKHN) C yIETOM OCOOEHHOCTEL €TO I'€0JIOrO-
(PU3UYECKUX CBOHCTB TPEOYIOTCA CBOU HHIUBU/YAJIbHBIE
PEXUMBI IKCILTYATALUH, KOTOPBIE OOECIIEYUBAIOT
MAaKCHUMaJIBHYIO OOy HE(PTH U KOIPDUITUEHT

ee u3ByiedeHs. [I03TOMY B HOCTIEJHUE TOBI A1
Pa3pabOTKU KAXKJOr0 HEPTECOAEPHKAIIETO IIACTA
CO3/JIA€TCA CBOSI CUCTEMA PA3PAOOTKH, BKIIOYAIOIAS

CeThb JOOBIBAIONUX CKBAKUH. 1J151 BBITECHEHUSI HEPTU

M3 IIJIACTA CO3[JAE€TCSA CETh HATHETATEBHBIX CKBAXKUH, B
KOTOPBIE 3AKAYUBAETCS BBITECHAIOINUNA ATCHT

(B OCHOBHOM BOJ|2).

J1J11 CHUKEHUA 3aTPAT, CBA3AHHBIX CO CTPOUTENBCTBOM
CETKH CKBAXKUH JIJI PA3PAOOTKH KAXKIOT'O U3 IIACTOB,
UX 06yCTPOMCTBOM U BKJIIIOUEHUEM B CUCTEMY COOpaA U
TPAHCIOPTA HEPTH, YBETUYEHHA TEMIIOB PA3PAOOTKH
MECTOPOXKIEHNMH, TOBBIIIEHN A HEPTEOTAUN ILIACTOB
U PEHTAOEIBHOCTH JKCILIYaTAIMU CKBA>KHUH B PYTI
«[Ipon3BOACTBEHHOE OO BEAUHEHHE «BETOPYCHEPTD>
pa3paboTaHa U BHEAPEHA TEXHOIOIHUA OFHOBPEMEHHO-
Pa3feabHOM SKCILTYATAIUY [IBYX IUIACTOB B CKBAXKUHE
C HOBBIIIEHHBIM I'Aa30BbIM (DAKTOPOM. [IJI peannsanu
TEXHOJIOI'MH PA3PA0OTAHO U U3TOTOBJIEHO CKBAJKMHHOE
060pPYAOBAHHE.

TexHOJIOrUsA Pa3AeabHOM SKCILTYyATAIIUY JIBYX ILIACTOB
TO3BOJIAET BBIIIONHATD JOOBIYY HE(PTH U3 IBYX IIJIACTOB
C MCITIOJIb30BAHHEM IITAHIOBOX HACOCHON YCTAHOBKHU.
CIIyCK YCTAaHOBKH B CKBAKMHY OCYIIECTBIAECTCA HA
KOJIOHHE JIM(PTOBBIX TPYO C XBOCTOBHKOM HUKE
HACOCHOH YCTAHOBKH, HA KOTOPOM HAXOAWTCS MAKED,
006€ECIICYNBAIOINIT PA30OIICHUE BEPXHEI'O U HUKHETO
3KCILTyaTUPYEMBIX IJIACTOB. [JIyOMHHAA HACOCHAA
IITAHTOBAA YCTAHOBKA MMEET JIBA BXO/A, OJUH 13
KOTOPBIX COOBINAETCA C HAAIAKEPHBIM, 4 BTOPOU C
MOJITAKEPHBIM IIPOCTPAHCTBOM CKBAXXUHBI YEPE3
BCACBIBAIOUIHUE KJIAIAHBL BBIXO/ HACOCA COOOIIEH
C IIOJIOCTBIO KOJIOHHBI JIN(PTOBBIX TPYO Yepe3
HATrHETATEIbHBIN KyIanaH. Ha BHEIHEN CTOpOHE
KOJIOHHBI JIM(PTOBBIX TPYO KPEMTUTCA CKBAXXUHHBIA
TPyOOIPOBOJ /1151 OTBO/IA IOy THOT'O I'a3a U3-T1O/
MMAKEPHOT'O NPOCTPAHCTBA. OTAEICHHE NOITYTHOI'O I'a32
W3 IIJIACTOBOTO (hJIION/1A, TOCTYITAIONIETO U3 HHUKHETO
IJIACTA, OOECTIEUMBAETCS 32 CYET MHOTOKPATHOTO
N3MCHCHUA HaHpaBJICHI/IH JABMKCHUA IIOTOKA C
IMOCTOSIHHBIM OTBOZIOM BBIJICJIUBIIIEI'OCS I'a3a 10
CKBKMHHOMY TPYOOIIPOBOAY B IMHUIO HedTECOHOPA
HAa YCThE CKBAKMHBI MJIN B HA/INAKEPHYIO IOJIOCTh
CKBa’KMHBI (B 3aTPyOHOE IPOCTPAHCTBO) BHIIIE
JUHAMHYECKOTO YPOBHS XKUJKOCTH. TeXHOIOr s
BHe psiercs ¢ 2012 ropa. Ha 01.10.1015 TexHosorus
BHEPEHA Ha 23 CKBAXXUHAX. CPEIHUN IPUPOCT
ae6uta HeTU HA 1 CKBAXKUHY COCTABHII 7,5 T/CYT.
3a Iepuo/ BHEIPEHHUS OT PEATU3AIUH TEXHOIOTUU
JIOTIOJIHUTEIBbHAS JOObIYA HE(PTU COCTABIIIA HosIee
120 TBICSAY TOHH.

tubings are shown and compared with other
available results. These first tests were run with
high internal pressure in order to simulate the
loads acting in high pressure wells.

The Technology of Dual Completion in
Wells with High Gas to Oil Ratio

D. Tretjakouv, N. Demyanenko, M. Galay, P. Selkin,
S. Klochkov, RUP PO Belorusneft

Most of oil fields in Republic of Belarus are
multilayer fields. Generally each layer with its
own geological characterization is different from
adjacent layers. According to field development
experience, multilayer field development with
one well spacing pattern causes unbalanced
recovery of reserves, displacement agent (water)
breakthrough into producing wells, loss of
production and reduction in oil recovery factor.
This is because each layer with its own properties
requires special operation mode that provides the
highest production rate and oil recovery factor.
Hence, in recent years it has become necessary
to design field development system with special
producing well spacing pattern for each layer. It is
also necessary to develop injection well spacing
pattern for displacement agent (mainly water)
injection.

In order to cut costs for well spacing pattern
construction for each layer, construction of
production, processing and transportation
facilities, to accelerate field development rate,
enhance oil recovery and feasibility of well
operation «Production Association Belorusneft»
developed and implemented «the technology of
dual completion in wells with high gas to oil ratio».
All required well equipment is developed and
manufactured.

The technology of dual completion enables
2-layers oil production using sucker rod pumping
unit. Unit is tubing-conveyed into the wellbore
with liner located below pumping unit. Liner
packer provides isolation of upper and lower
layers. Sucker rod pumping unit has 2 inlets: they
intercommunicate through suction valves with
the space above the packer and space below the
packer respectively. Pup inlet is connected with
tubing trough the injection valve. Downhole
pipeline is used for associated gas withdrawal
out of the space below the packer; it is mounted
on the outside of the tubing. Associated gas is
separated from reservoir fluid flowing from
lower layer. It is performed by multiple changes
of flow direction with continuous gas withdrawal
through the downhole pipeline to the surface or
to the space above the packer (annulus) above
the well dynamic head. This technology has been
implemented since 2012. By the date 01.10.2015
the technology was implemented in 23 wells.
The average rate growth constituted 7,5 t/day per
1 well. During implementation period,
incremental ultimate oil recovery reached more
than 120 thousand tons.

TEXHOJIOT'N
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Fidmash.

PemreHH A, NPOBEPEHHEIE BPEMEHEM.
B3risang B Oyayumiee

IO.B. Benyeurt, C3AO «DHIIMAIIT

B COBpEMEHHBIX YCIOBUAX OCHOBHBIM CPEJCTBOM
MHOBBIIIEHU S SKOHOMUYECKOH 3(P(PEKTUBHOCTU
HEPTEra30CEPBUCHBIX NPEANIPUATHN ABIACTCA
BHE/IPEHHNE HOBBIX TEXHOJIOTHUH PH NOMOIIHN
COBPEMEHHOTI'O O60OPYJOBAHU A, KOTOPOE MO3BOISAET
K4K OCBAUBATb HOBBIE CETMEHTHI PBIHKA, TAK U CHIKATh
U3JIEP’KKHU [IPU IPOBEIEHUN ONIEPALTUTL.

ITo nH(popMaIINH PA/IA AHATUTUYECKUX KOMITAHUH,

B CPELHECPOYHOM IIEPCIIEKTHUBE IIPOU3OUAYT
3HAYUTEIBHBIE U3MEHEHHU S CTPYKTYPBI PBIHKA
KOJITIOOMHTA. B TOM uncie oxxnpaeTca poct high-
COSt CETMEHTA, U IIPEK/IE BCETO 3TO OyJET CBA3AHO
C poctoM Jionu 6onee foporux onepanuil (KPC,
BCKPBITHE IIJIACTOB HA Jienipeccuu, 3bC, ocBoenune
TOPU3OHTAJIBHBIX CKBA’KHH, COITPOBOX/CHUE
MHOrocTaauunbeix I'PIT v nip.).

C3AO «PH1IMAIII» B CBOEU IEITETBHOCTU
PYKOBOACTBYETCSI CTPATETHUE, 6A3UPYIOIIECIC HA
MHOT'OJIETHEM OIIBITE, UHAUBHU/IYATIBHOM Y THOKOM
MNOAXOJE K KAXKJOMY 3aKA34HKY, BHEAPDEHUU IIEPENOBBIX
HUJIEN ¥ TEXHOJIOTUN, PEATINIALINH IIPOEKTOB I10/] KJIIOY,
4JIaIITalluv OOOPYAOBAHUA O/ TEXHOJIOTUHU 3aKA3UNKA
Y PETUOHIKCIUIYATALUH, CEPBUCHOM OOCIYKUBAHUU U
PETUOHAJIBHBIX CKIaax 3UIL

B poknazne npuseneH 0630p KaK CEPUIHOTO
060pYAOBAHMS (KOATIOOMHI'OBOE, A30THOE, HACOCHOE,
KoMILIeKCh I'PIT 1 p.) U151 BBICOKOTEXHOJIOTUYECKUX
OINEPALIMHA ITO NOBBIMEHHIO HEPTErA300TAAYH, TAK
HOBBIX Pa3Pab0TOK, OTBEYAIOIINX COBPEMEHHBIM
TpebOBaHMUA PEIHKA. OCO60€ BHUMAHHE YEIEHO
CHUCTEMAM ABTOMATU3ALIMHU U YIIPABIEHUA
KOMILIEKCAMHU.

Bmopas uacmo me3ucos 00K1ao0s,
npedcmasgneroix Ha 16-11 MencoyHapooHoli HayuHo-
npaxmuueckoil korgeperui <Koamrooun2o6sie
mexnono2uu, I'PIT, 61ympuckeaxicurvie paboniots,
Oyoem o1nyouKo8ard 6 aICypHane <Bpems
Kommioourza» Ne 1 (55) 6 2016 200y.

46 Ne 4 (054) Hexabpn/ December 2015

C3A0 «®PUOMALL» - reHepanbHbIA
CrOHCOp KOHepeHUn

Fidmash is the Primary Sponsor
of the Conference

Mo nHdopmaLmm psaa aHaNIUTUYECKUX KOMMaHWM,
B CpeHeCpOYHOM NepcnekTnaee NponsonayT
3HauUTeNbHble U3MEHEHUs CTPYKTYPbI pPbiHKA
KonTioOMHra. B Tom uncne oxmngaetcsa poct high-
cost cerMeHTa, 1 Npex.ae BCero 3To byaeT cBSI3aHO

C pocTom gonu bonee poporux onepaummn (KPC,
BCKpPbITUE NnacToB Ha aenpeccun, 3bC, ocBoeHue
rOpPM30HTasIbHbIX CKBa>XMH, CONPOBOXAEHNE
MHoroctaaumHbix PN n np.).

According to the information of some analytic
companies, the structure of coiled tubing market

will significantly change in the mid-term. High-cost
segment of the market will grow. It is connected mainly
with the increase of the number high-cost operations

(well workover, underbalanced drilling, sidetracking,
horizontal drilling, multi-stage fracturing, etc.).

Time Proved Decisions. Future Outlook

Yu. Belugin, NOV FIDMASH

Today the main method of increasing the economic
efficiency of oil and gas service companies is the
introduction of new technologies with the help of state-
of-the-art equipment, which allows both developing of
new markets and decreasing of operational expenses.

According to the information of some analytic
companies, the structure of coiled tubing market
will significantly change in the mid-term. High-cost
segment of the market will grow. It is connected mainly
with the increase of the number high-cost operations
(well workover, underbalanced drilling, sidetracking,
horizontal drilling, multi-stage fracturing, etc.).

NOV FIDMASH's activity is regulated by the strategy
based on the long-term experience, individual and
flexible attention to every customer, introduction of
advanced ideas and technologies, realization of turn-
key projects, adaptation of equipment according to
customer's technologies and the operations region, as
well as on the high-quality maintenance service and the
presence of regional spare parts warehouses.

The article contains the review of both the production
equipment (coiled tubing, nitrogen, pumping, fracturing,
etc) for high-tech EOR operations and new developments
capable of meeting modern markets’ requirements.

A special attention was paid to the automation and
control systems.

The second part of the proceedings of the 16%
International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference
will be published in Coiled Tubing Times journcl
Ne 55 (2016,N\e 1).
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Ypaum v BeseHus!

YcnexoB U BAOXHOBEHUS B Aene
BHeApeHNs UHHOBALMOHHbIX TeXHonorum!
HapeXHbix MaluvH n o6opyaoBaHus!

3aKa3ymkKam — KOMNEeTeHTHbIX
noaopsa4vnKoB, a nogpdanvimMkam —
BbINIPaHHbIX TeHJJ,epOB!

Kpenkoro 3a0poBbs,
MaTtepuanbHoro 6naronony4us,
NnoAAepPIKKN CO CTOPOHbI
Gnunskux n gpysen!
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2/ Mwupa B ayLue, B cembe u Ha PoguHe!

& Hapeemcs, 4To XXypHan
«Bpemsi KONTIOOMHIra» OCTaHeTCs

B NpeAcCTosilleM roay BallM HageXXHbIM
OpyromMm v noMmoLwHuKom. XKaem Bcrpeun

¢ BamMmu B Ha 17-n MeXxayHapogHon
Hay4HO-NpPaKTU4YECKOW KOH(epeHUn
«KonTiobuHroeble TexHonoruw, MNP,
BHYTPUCKBaXKUHHbIE paboTbi».

MopgHMaem 6okanbl 3a Tex,
KTO Ha npomMblicnax!

KomaHaa
«BpemeHi konTiobumHra»
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TEXHOJIOT'N

TEXHOJIOTMA YBEJIMYEHWA JEBUTOB HEOTAHDIX
N ITPUEMHUCTOCTU HATHETATEJIbHBIX CKBAYKIH
C UCITOJIbBOBAHMEM OSHEPI'MN VIAPHBIX BOJIH

B.C. BOMTEHKO, C.C. HOBUKOB, C.I. OHHKA, 06111 CTBEHHOE 00’bEHHEHHE «<BeIoPyCcCcKoe rOopHOE OOIIECTBO>

MeToJ OCHOBAH Ha AKYCTUYECKOM BO3ACHCTBUN
Ha IIPOAYKTUBHBIE I1JIACTBI BOJIHOBOM 3HEPI'UEH,
(HOPMHUPYEMO YCTBEBBIM I'€HEPATOPOM YIIPYIUX
BOJIH T4K HA3bIBAEMOI1 BONHBI Pastes. [Tepenayua
BOJIHBI «P3J1€sl» IO HEMPEPBIBHOMY ITIOTOKY
JKMJIKOCTH IIPU JTIOOBIX HU3KHX €€ YPOBHAX B
CKBaKMHE B IPOJYKTUBHBII IIJIACT O3BOJISET
PACKOIBbMATHPOBAT NPUCKBAKUHHYIO 30HY ILIACTA-
KOJUIEKTOPA M TEM CAMBIM YCTPAHUTD IPENATCTBUE
BBIXO/1a (DJIIOM/IA U3 IIACTA. [eHEPATOp YIPyTUxX
BOJIH, CMOHTHUPOBAHHBIN HA YCThE CKBAXKUHHI,

0 BOJIHOBOAY, KOTOPBIM aBiaioTca HKT (puc. 1),
3AMOJTHEHHBIE TEXHOJIOTUUECKOU KUJTKOCTBIO,
HOCBUIAET YIIPYT'YIO BOJIHY HA OOPa6aThIBAEMBI
Y4aCTOK IPOAYKTUBHOI TOMIMU. [eHepupyemas
BOJIHA TPAHC(HOPMHUPYETCA HA IPOJOJIBHEIE,
MOMEPEYHBIE U TOBEPXHOCTHBIE BOJIHBI C 3HEPTUEH
5-1500 J>x 1 yactotoi 0,5-80 I'y, 1poxoauT 1o
BOJIHOBO/LY, PA3BOPAYMBAETCS HA OTPAXKATENE
U MOMAJJAET B IUTACT. XOPOIIIEE AKyCTUYECKOE
COITTACOBAHME KUJKOCTHOT'O BOJTHOBO/IA C ITOPOJOH
CIIOCOBCTBYET BELICOKOMY KO (MHUITUEHTY MOTIEZHOT'O
BO3/EUCTBUS HA OOPAOATHIBAEMBIEC OTIIOKECHUSL.
ITon BO3AENCTBUEM BBICOKOI'O UMITYJIBCHOTO
JaBJIEHN TEXHOJIOTUYECKUNA PACTBOP IPOHUKAET
B €ECTECTBEHHBIE TPEMUHBIL, PACIIUPAET UX, CO3AET
HOBBIE B COOTBETCTBUM C IPUPOJIOU YCTATIOCTHOT'O
TPEIMMHOO6pA30BAHMA. K IpENMYIECTBAM METOAA
BO3JIEUCTBUS CUJIOBBIMH BOJTHAMH MOKHO OTHECTH
clenyomee:
* IIPOCTOTA OOOPYJOBAHUS;
* HECJIOKHOCTb MOHTAK4 U3-32 PA3MENIECHUA
060pYAOBAHUA HA YCThE CKBAKUHEI,
* IIPOTHUBO(POHTAHHAS 6E30MACHOCTD
(060pyROBAHNE MOKHO MOHTHPOBATH HA [TBO min
Ha 1epOPALIMOHHYIO 33/IBIKKY);

* YBEJIMYEHUE IPUEMUCTOCTH U YIIYUIIEHUE CBOMCTB
KOJUIEKTOPOB B HECKOJIBKO Pa3, YTO IIPHUBOJAMT K
YBEJIMYECHUIO IcOHUTOB (PIIION/I0B;

* BO3MOKHOCTDB BBOJJA CKBA’KMHBI B SKCILTYATALIHIO
Cpasy 1ocjie 00pabOTKHU IIACTA, 6€3 U3BJICUYCHU S
OTpaXKkaTeJIs;

* paBHOMEpPHAs O6PAOOTKA BOJIHAMU BCETO
KOJIJIEKTOPA, 4 IPU pad0TaAX 10 UHTCHCU(PHUKALTUN
MIPUTOKA KUCJIOTAMUA U T.JJ. UX IIPOHUKHOBEHUE BO
BCE€ yYaCTKU MHTEPBAIA NEPPOPALINH (B OTIUIHE
OT I'MJIPOPA3PLIBA);

* O4YMCTKA BHyTpeHHeN nnosepxHocTu HKT BonmHamn
«Pasest» BO BpeMs1 00pabOTKY;

* KaK CONYTCTBYIOMIUH (PAKTOP B PE3YIBTATE TOI'O
xopouiee npoxoxjaenue npuoopos I'MC mia
KOHTPOJIS 32 Pa3PA6OTKOH MECTOPOXKICHUL,

* OTCYTCTBHE BbICOKHX JJABJICHHUH B CKBA)KMHE U
HE’KEJIATE/IbHBIX TIOOOYHBIX SIBJIEHUL;

* BO3MOXXHOCTB PACHIUPUTDH KOHTYP NUTAHUS
CKB>KMH 32 CYET YBEJIMUCHHUSI IPOHULIAEMOCTU
KOJIJIEKTOPA U YJIyYIINTh (PUIBTPALIMOHHYIO
CIOCOGHOCTDb HEPTH;

* B PE3YJIBTATE BUOPOBO3/ECHCTBHUS B PAOOTY
BKJIIOYAIOTCS BCE NPOIIACTKU, HAXOJAIINECS B
UHTEPBAJIE IEPPOPALIHU.

CpaBHEHME PE3YJIBTATOB BOJIHOBOI'O BO3/ICUCTBHUSA C
YBEJIMYEHUEM AEOUTOB HEPTAHBIX CKBAXKHH 34 CYET
OypEHUS FOPU3OHTAIBHBIX CTBOJIOB U TH/IPOPA3PhIBA
B PA3JIMYHBIX PErMOHaX Poccrm MOKa3ay10, 4TO
CTOMMOCTb UX MHOT'OKPATHO BBIIIIE CTOUMOCTU
BOJIHOBOIT O6pa60TKH IJIACTA IIPU 6OIEE HU3KOH
3(pPEKTUBHOCTH.

B Tabnuue 1 npuBeeHbl HEKOTOPbIE IPHUMEPEI
U3MEHEHH IPUEMUCTOCTH U CYTOYHOM JJOOBIYH
He(TH B CKBA)KMHAX, IOJBEPTHYTHIX BOJIHOBOH
06paboTKE.

Taoauuya 1 — IIpumepor U3MEHEHUA NPUEMUCINOCIU U CYIMOUHOTL 000bIMU HeHU 8 CKEAICUHAX,

noogepzHymusLx 601H0801L O0Ppadomxe

HeGurno eour HeouT mo-
N Hpone;e- Boxa, BToMm | TIpmemucrocts g0 | mocae npo-| Bopa, Br1oMm | cixempo- Bopxa, Booneney
C B qucie IIPOBEXCHH A BEIECHU A YHCIC | BemeHHs
cxp, | yENTCR-| e®™® | medrs, | yrcB-3mmocne, | VrCB3 | ¥e®™ | medrs, | yrcps | Medrs |7 L
;g 2 % M3 M3/cyT (mexabpn % e (Man % bt
2004 r.), m> 2005 r.), m?®
17 6,6 17/83 54 240/560 154 61/39 6,0 48 73/21 10,0
41 CKBa)XMHA HE paboTraa 65/324 11 62/38 4,2 JIaHHBIX HET, 3a4TOIJIEHA IJIOIAKa
210 39 42/58 22 288/360 145 57/43% 6,2 15 48/52 7.8
232 7,5 53/47 3,5 720/moroneHue 11 65/35 3.8 30 87/13 39
20° 11 37/63 6,9 19 6/94 179 41 25/75 31
239 38,1 52,7

*

CKBaXMHAMHU — 500 m).
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VBenndenue ebura Ha ckBaxuHe Ne 20 B pesyiibrare uHTepdepeH1uy nocie nposeaeHus YICB-3 Ha ckBaxxune Ne 17 (pacCTOSHUE MEXKY




Tabnuuya 2 — Pe3yasmamot 60,1HO60 00PAOOMKU 80003A00PHBLX CKEANCUH E

Heb6ur, m3/9ac 5

Ne IlaTa o6pa- Ne CKB., HAuTepBan KOT:;:K_‘ Hanuaue =

11 GOTKH CKB. payon 06paGoTKH dbursrpa HepBoOHAa- 70 mocne e

ropa A IEHELA 00paboTKH a

1 0695 6 —T'paun 35-49 necu. PubTp 30 10 15 E
2 0295 7 —'paun 42,5-43,5 rec. PuUIBTP 12 0 16
3 0895 13 — 'paun 35-51 necy. DdunbTp 45 45 72
4 0695 18 — ['paun 38-44 necu. PubTp 10 7,2 20
5 1291 7 — Boiesg 60-73 ecyd. PuIbTp HET JAHHBIX 3 24
6 0495 9b — Beiesn 18,1-30 TIECY. PunbpTp 10 30
7 1094 11 — Beiean 23-28 [Iecd. DuIbTp 7 16
8 1094 12 — Bolesf 23,5-29,5 ecy. DOupTp 3 14
9 0994 13A — Briesg 22-30 TIeCY. DPubTp 10 60
10 1194 15 — Boies 36,5-38,5 mecd. DuIbTp 10 24
11 0596 4A — Bblesy 19-26,4 necu. PubTp 10 18

12 1195 2 — YPIOIHMHCK 40-76 HU3BECT. B/d. 18 18 -

13 1295 3 — VPIOIIMHCK 36-50 H3BECT. B/d. 18 15 90
14 1295 4 — YPIONMHCK 45-58 HU3BECT. B/d. 60 15 115
15 0395 5 — VPIONUHCK 54-80 U3BECT. B/d. 120 0 120
16 0196 7 — VPIOIMHCK 52-50 H3BECT. B/d. 100 50 100
17 0596 14 — Enanp 188-200 necu. PubTp 10 0 10
18 0596 15 — Emanb 185-189 necy. DunbTp 8 8 36
19 0396 19 — Enanp 172-188 mecd. PuIbTp 16 16 27
20 0296 20 — Enanp 166-182 [IECY. DuIbTp 16 0 36
21 0695 = ggf}fce— 20-29 necd. DunbTp HET JAHHBIX 7.3 15

Bcero o6paboTKe yAapHBIMU BOJTHAMH ObLITU
HO/IBEPTHYTHI IPOAYKTUBHBIE IIACTBL 60JIEE YEM
B 200 HE(PTAHBIX M BOJIO3200PHBIX CKBAKHHAX.
PaboThI TpOBOAUINCE HA IPEANPUATHAX OAO
«HrxHeBapTOBCKHE(PTETA3>, OAO «TaTHEPTD,

OAO dlypnedrerasreonorust», OAO «PocHeDTD»,
BonrorpaJiIcCKoM 1 ACTPaxXaHCKOM BOJIO3260pax.

Pe3ynbTraThl BOTHOBOM O6PabOTKH BOJJO3Aa00OPHBIX
CKBaKMH IIPUBEJECHEI B TA0I. 2.

IIpuBEIEHHBIE JAHHBIE YOEJUTEIBHO
WJUTIOCTPUPYIOT BBICOKYIO 3(D(PEKTUBHOCTD
BOJIHOBOT'O BO3ZIEHCTBUSA HA IPOAYKTUBHBIE IIACTBHL.

BecpMma nokasaTtesieH IpUMeP BOJTHOBOM
06pabOTKH HEPTAHOTO IIJIACTA B CKBAXKUHE Ne 200
KyZAMHOBCKOI'O MECTOPOXKAEHM Bonrorpaackoro
PETHOHA, JTAHHBIE IO KOTOPOH IPUBEJIEHHI B TA0IL. 3.

OTH PE3YNBTATHI NOKA3BIBAIOT, YTO BOTHOBOE
BO3/JICVICTBUE MTO3BOJIAET «BKJIIOYATH B PAOOTY>
CPaBHUTEJIBHO JAJIbHUE «OJIOKUPOBAHHBIE>
Y4YaCTKH HEPTAHOTO IIACTA, YTO CYIIECTBEHHO JIJIA

Taonuua 3 - Jannsie 60H0OBOLL O0PadOmMKu
Helpmanozo naacma 6 ckeadxcumne Ne 200
Kyounoecrxozo mecmopoixcoenus Bonzozpaockozo
pezuona

IapameTpsr 1o 06paboTKH IIocse 06paboTKH

JlaBieHUEe HATHETAHU S
MIPU ONPEJEJIEHUU TIPH- 13 2
emucrocTu, MIa

Try6UHHO-HACOCHBIHN

Crioco6 3KCIIyaTanuu DonTaHHBINA (19951,
yaran (1975 1) ( )
Jle6uT 1O )KUIKOCTH, _ _
M /CYT 2,5-3,0 23,0-24,0
Hebur o rasy, v’/cyT | IIpakTHU4eCKU HYJIEBOM 21,3

JlaBneHue Ha yCThbe,

MITa v L3

pernieHns NpoOIEMBI HE TOIBKO YBEINUECHUS 1eOUTA
CKBaXUHBI, HO 1 KMH HEMTIHOIO MECTOPOXK/ICHUSL.

Cxema MOHTAK4 I'€HEPATOPA YIIPYTI'UX BOJIH
YI'CB-3 nokazaHa Ha puc. 1.
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Pucynox 1 — Cxema.monmanica zenepamopa ynpy2ux 60amn

YICB-3

00N OV

Kopmnyc reneparopa;

T'uapomosioT (ITHEBMOMOJIOT);

—4. JINHUHU IOAYH — COPOC MACJIA, BO3[YXa CO CTAHIIUHU VIIPABJICHUS;
YCTbE CKBAXKUHBI,

TTomaga pabouero arenra ot LIA - 320; ITH-10;
Konrennep-orpaxareib;

3oHa niepdopanuy;

Bonnosop (HKT).

Taoauya 4 - Xapaxmepucmurku zenepamopos CuL06bLX GOIH

XapaKTepHCTHKA YI'CB-3 YICB-1
MomHocTb (KX) 3 0,13
DHEPrus BOJIHbI
—1500 1
(L) b o
Try6rHa CKBAKUHbI 5000 1500
()
JKuakocTs,
. HECIOCOo6Has
PaGouuii areHT Boja
KOJIbMATUPOBATH
IUIaCT
Papguyc gericteus
BOMHEL (M) Ho 400 o 150
[Iar 06paboTKH (M) 0,5-1,5 0,5-1,5
Hrrrepsas o6pa- Besorpanuuenuii | BesorpanudeHuit
60TKH P p
Komnpeccop P=0,7—
IIpusop reseparopa | Jdusens+HII-100 1,0 MITa, Q=10-20
M’ /MUH
TIpuBszka oTpa-
TFeodpusnyeckumm
JKATEeJIA K IIOJIONIBE vetonamu IK TAK, Ilo mepe uHCTPY-
MIPOAYKTUBHOI'O K MEHTA
I'OPU30HTA
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Heo6xoanmMo oT9epKHYTh, YTO 32 BECh IIEPUO/T
BBIIIOJIHEHUS PAOOT IO BOTHOBOMY BO3/ICHCTBUIO
Ha IIPOJIyKTHUBHBIE NJIACTHI (KAK HEPTAHBIC, TAK U
BOJIOHOCHBIE) HE OBLJIO OTMEYEHO HU OJJHOTO CIydas
HOBpEXAcHUS 00CaaHbIX TPpyo 1 HKT, a Takke
HapYIICHUS I'€PMETUYHOCTH SKCILIYATAITHOHHBIX
KOJIOHH. DTO yKa3bIBACT HA TO, YTO IIPU CKOPOCTU
YAapHOIT BOJHEBI 1350—-1550 M/C TPyOBI HE yCIEBAIOT
J1e(hOPMHUPOBATHCS 1 HE PA3PYIIAIOTCS AKE ITPU OYCHD
BBICOKHX UMITY/IbCHBIX JJABJICHUSX.

U emie cnenayeT yKa3aTb HA OAHO BAXKHOE JIJIS
MPAKTHUKU JOOBIYH HEPTU OOCTOATENBCTBO. DPPEKT OT
BOJIHOBOT'O BO3/IECTBIUS HA TIJIACT MOKET COXPAHSIITHCS
B TEUYCHUE JIOJITOT'O BDEMEHH: OT HECKOJIBKIX MECSIIEB /IO
HECKOJIbKHUX JIET.

Taxum 06pa30M, HA OCHOBAHUU U3JIOKEHHOTI'O MOKHO
KOHCTATHPOBATh, YTO TEXHOJIOT'HS YBEINYCHUS JIEONTOB
HE(PTAHBIX CKBA’KMH C UCIIOJIB30BAHUEM SHEPTIUN
YAAPHBIX BOJIH BEICOKO(D(MEKTUBHA U MOXKET OBIThH
PEKOMEH/IOBAHA JIJISI I POKOT'O IIPOMBIITVICHHOTO
OCBOEeHMA. OCOO0€ BHUMAHHUE CIENYET OOPATUTD HA €€
OYEBH/IHYIO IIEPCIIEKTUBHOCTD B PEIICHUH ITPOGICMBI

HOBbIIIEHU S KO3 dpuiimenTa ussnedenus Hepru (KMH). @
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e VYcnyr no 3akaH4uBaHUK CKBaXKUH
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- OUEHKA BO3MOXHOCT W M3BJTEHEHINA

[PUXBAYEHHOW rNMBKOW TPYBb

N3 CKBAXWHbI C

MOMOLLIbIO

IO.A. KYCTBIIIEB, k. T. H, A.B. KYCTBIIIEB, 1. T. H., ipodeccop, J1.C. ABAHOBA, un:xeHep, 000 <TromeHHUHUTrHIporas»;
}O.B. BATAHOB, K. T. H., moteHT, 000 «CepBuCcHas1 Hedranas Komnanus»

Ce200H: OONLULIUNCINGBO HePMAHBLX U 2A308bLX
mecmopoxcoeruti 3anadHoli CUbUPU HAXOOAMCA
Ha 3aseputarouleti cmaouu paspabomxi, Komopas
Xapaxmepus)emcs 60/6UUM KOAULECINEOM
6e30eticme)ouux cKkeaxct. Bcreocmeue unmencueHo2o
00800HEHUA HepMe2a308bLX 3alenceti Hab00aAemcs
CHUJICeHIE 0eOUIMOE CKBANICIUH, TOIMOM) HEOOX0OUMA
peanumaniis npocmansarouux ckeaxcuH. OOHUM U3
NepcneKmuBHeliuUx HanpasieHull npu 60CCMAaHOBICHUL
MAKUX CKEANCUH ABTLACINCA NPUMEHEHUE KOMIOOUH206bLX
MexXHON02ULL C UCNONbI0BAHUCM 2UOKOLL MP)ObL.

K coorcaneriiro, npoyecc 60cCmar061eHIULL CKEANCUH
OCTIONCHACINCA PASTIUMHBIMU ABAPUAMU, BKIIOUAL NPUXEAIN
CnyuyerHoll 6 CKeANCUM) 2ubKoL mpyobL.

Ob6bIUHO ONLAMUKEUOAUUL ABAPUL 8 CKEAICUNHE
UCNIONB3YeIMCA HAUOOJICe UBECINH AL INEXHOIO2US CO CIYCKOM
8 Hee KONOHHbL HACOCHO-KOMNPECCOPHBIX MPYO HeOOAbULOZO
ouamempa ¢ 108UINLHbIM UHCIPYMEHMOM. OOHAKO U36/1eHb
NPUXBACHIYIO 2UOTKYI0 MPYO) U3 CKEANCUHBL C TOMOULBIO
KOJIOHHBL HACOCHO-KOMNPECCOPHLIX mPYO He 8ce20a )yOaemcsi.
TToamomy npuxeaueHHy0 2ubKyo mpyoy 603MONCHO U3ENEHD
U3 aA8apuitHoLl CKEANCUHBL MOLKO MAKOLL Jice 2UOKOLL mP)OOLi.
O0HAKO HEOOCMAIMKOM MAKOLL MEeXHOI0UL ABTACTINCA
OMCymcmeue CneyuaIbHOz0 JI08UIHO20 UHCIPYMEHMA.

B HacTosA11IEE BpEMS OOIBITMHCTBO HE(PTAHBIX
MECTOPOK/ICHUN 3anagHor CUOUPU HAXO/ISITCS Ha
CTaJ UM MAAI0MEN JOOBIYH, XAPAKTEPUIYIOIIEHICS
BO3PACTAHUEM OE3/IEUCTBYIOMIETO (POHA CKBAKHUH.
BcneacTBue MHTEHCUBHOTO OOBOHEHUS 3AJIEKN
IUIACTOBBIMH BOAAMMU IIPOUCXOAUT PE3KOE CHIKEHHE
J1Ie6UTA CKBAXKUH, TTOPOM JIO HOJTHON UX OCTAHOBKH
[1]. B cBA3K C 9TUM BO3HHUKAET HEOOXOAUMOCTD
B PEAHUMAIUH NPOCTAUBAIOIINX CKBAXKHH.

OIHUM U3 NIEPCHEKTUBHENIITNX HAIIPABJICHUN

MPU BOCCTAHOBJICHUM TAKUX CKBA’KUH SABJISIETCSA
MNPUMEHEHUE KOITIOOMHTOBBIX TEXHOJIOIUH C
HUCTIOJIb30BAHHEM I'MOKOF TPyOHI (I'T) [2, 3]. OgHaKO
IIPOLIECC PEAHUMALIMU CKBAXKUH OCJIOKHAETCA
PA3NIUYHBIMU ABAPUAMU, BKJIIOYAsI IPUXBAT CIIYIIEHHOMN
B PEMOHTUDPYEMYIO CKBAXUHY I'T [4].

Hepeako 11 peaHUMAaI U1 CKBAKUH IPHUMEHAIOTCS
IMUPOKO U3BECTHBIE TEXHOJIOTUHU, TAKHE KAK CITYCK B
CKBAKUHY KOJIOHHBI HACOCHO-KOMITPECCOPHBIX TPYO
(HKT) manoro guamerpa [5]. K coxkanenuio, gaie BCero
OOBIYHBIMHU CITOCOOAMU U3BJIEYb IPUXBAYEHHYIO ['T
U3 CKBAKUHBI C IIOMOIIBIO CITYCKA€MOM B ABAPUITHYIO
CKBXUHY HOBOY HKT HEBO3MOXKHO IO TPUYHHE
OTCYTCTBUSA BO3MOKHOCTHU CITYCKA €€ B CKBA’KHHY,

B KOTOPOH y>K€ HAaXoAUTCs I'T, 4 TakKe OTCyTCTBUS
CHELNAJIBHOI'O CPE3HOT'O U JIOBUIIBHOT'O OOOPYJOBAHUSL.

JIJ11 peaHMMAlINK CKBAKUH YaIIlE BCETO
MNPUMEHAIOTCA TEXHOJIOIMH U3BJIEYEHH A ITPUXBAYEHHON
I'T 13 CKBaKWHBI C ITIOMOIIIBIO CITYCKAEMOI B ABAPHUIHYIO
ckBaxuHy HOBOH I'T [6, 7, 8]. HejoCTaTKOM 3TUX
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TEXHOJIOTUH ABJIAETCA HEBO3MOKHOCTD U3BJIEYD
NPUXBAYEHHYIO I'T 13 CKBAa>KUHBI C [IOMOIIIBIO
CITYyCKAEMOU B aBAPUIHYIO CKBAXXUHY HOBOU I'T 110 TOM
JK€ IPUYMHE, U3-32 OTCYTCTBHA BO3MOXKHOCTH CITyCKa
€€ B CKBAJKMHY, B KOTOPOH yrke HaxoauTca I'T, a Takske
OTCYTCTBHUA CIIELIUAJIBHOI'O CPE3HOT'O U JIOBUJIBHOT'O
060pyIOBaHUA s CrycKa Ha I'T.

IInpe a1 peaHNMAaluU CKBAKUH, B KOTOPBIX
npomusotes O6psIB I'T, NCIIONB3YETCS TEXHOIOT U,
ONMCAaHHAaA B pabore [9]. OfHAKO 3TOT CIIOCOO
OTMEYAETCS HEJJOCTATOYHOM 3(P(PEKTUBHOCTHIO,
OCOGEHHO B CJIYY4€ HAXOXK/IEHUA B HEI paHee
cnymeHHOM I'T.

Taxyum 06pa3oM, 32/5a49a, COCTOSIASL B TOM, YTOOBI
U3BJICYb IIPUXBAYCHHYIO I'T M3 aBAPUITHON CKBAXKHUHBI C
niomoisio I'T, 10 CUX ITOP HE pENIeHA.

ABTODBI IIPE/JIATAIOT KOHKPETHOE PELIEHNE
JAaHHOM 3a71a491. OHO 3aKJIIOYAETCA B TOM, YTO B
ABAPMIHON CKBA’KMHE, HAXOAIIEHCA IO/ JABJIEHHEM,
Y C yCTAHOBJIEHHOI HA YCThE KOJITIOOMHIOBOM
YCTAaHOBKOY (puc. 1), BKJIIOYAIOMIEH COOCTBEHHO
YCTAHOBKY 1 ¢ 62pab6aHOM 2 1 HAMOTAHHOM Hd HEM
I'T 3, HAIPABJIAIOINEH JKEJI06 4, THXKEKTOP 5, 6JI0K
IIPEBEHTOPOB 6 C IIPEBEHTOPOM CO CPE3HBIMH
IUIANIKAMU 7, C IPEBEHTOPOM CO CIIANCPHBIMU
KJIMHOBBIMM IUIAIIKAMU 8, C IPEBEHTOPOM C TPYOHBIMH
TUIAIIKAMU 9, C IPEBEHTOPOM C ITTYXHUMH ILIAMKAMHA
10, pa3MeIIEHHBIMU Ha YCTHEBOM OOOPYIOBaHNU 11,
MIEPBOHAYAIBHO OCYIIECTBIISAIOT 3dXBaT IPUXBAYEHHON
B cKkBakuHeE I'T 3 cnafi/IepHBIMU (KITHHOBBIMH)
TUIAIIKAMU 8, TEPMETU3AIINIO CKBAXKUHBI TPYOHBIMU
IIamkamu 9 u cpe3 I'T' 3 Cpe3HbpIMU IJTAKAMM 7,
U3BJICYEHUE OTpEe3aHHOM yacTu I'T 3 u3 ckBakuHHI [10].

Pucynox 1 - Cxema
asapuIitnoll CKEaMNCUHbL
C npuxeauenno
KOJIOHHOU 2uOKUX

mpyo




Jlanee yepe3 MHXKEKTOP 5 NponycKaioT I'T
MEHBIIETO IMAMETPA 12 C OOPATHBIM KJIANIAHOM 13 1
IEPEBOAHHUKOM 14 10 yPOBHS BbIIIE CPE3HBIX IIIAIIEK 8
6JI0KA PEBEHTOPOB 6. OCYIIECTBISIIOT PACKPCITTICHUE
HA3EMHOI'O O60PYAOBAHNS KONTIOOMHIOBOI YCTAHOBKH
1 BBIIIE TPEBEHTOPA C TPYOHBIMHU IJTAIIKAMU 10
OT YCTBEBOT'O O60PYAOBAHUSA 11 PEMOHTHPYEMOI
CKBAKUHBI, OTCOEANHSIOT U TTOABEMTUBAIOT €TO C
IIOMOILBIO I'PY30IIObEMHOI'O MEXAHU3MA, HAIIPUMED,
4ABTOKpaH4. BertarusaioT I'T MEHBIIETO fUaMeTpa
12 13 MHXXEKTOPA 5 1 MOHTUPYIOT Ha YCTHEBOM
060pyOBaHMUH 11 BBIIIE IPEBEHTOPA C TPYOHBIMU
IJTIAIMKAMU 9 NUTIO30BYI0 Kamepy 15. CITyCKaioT B
HEE CPE3HYIO COOPKY, BKIIOYAOIIYIO TPyoopes 16,
3a00MHBINA IBUTATEND 17 U THIPABIMYECKUN IKOPb
MaJIOro AuaMeTpa 18 ¢ BHyTPEHHUM JUAMETPOM,
MEHBIIUM HAPYKHOTO JUAMETPA OCTABLIEICS B
CKBAKUHE NPpUXBadyeHHOU I'T 3, Hanpumep, mecyaHon
IpOO6KOH 19, 06pa30BaBHIEICS ITO IPUYUHE PA3PYIICHUA
TOPHOI MOPO/IBI TPU3A60MHOI 30HBI IPOAYKTUBHOT'O
mtacra 20.

IprUcoeauHAIOT CPE3HYIO COOPKY K IEPEBOJHUKY 14
I'T menb1iero auamerpa 12. MOHTUPYIOT Ha HIJIIO30BOH
KaMepe 15 OTCOEANHEHHYIO YaCTh HA3€EMHOI'O
060pyIOBAHUA KONTIOOMHIOBOM YCTAHOBKH, BKJIIOYAs
MPEBEHTOP CO CPEZHBIMU IIJIAMKAMH 7.

3arem (puc. 2) crryckator I'T MmeHsblero guaMeTpa
12 co cpe3HOM COOPKON B CKBAKHHY 10 TTTYOUHBI
Ha 1-2 M BBIIIIE MECTA IPUXBATA OCTABIIECICA YACTU
npuxBadeHHOI ['T 3. 3aKpEIvIsIOT CPE3HYIO COOPKY
BO BHYTPEHHEH ITOJIOCTH IPUXBa4eHHOM I'T 3 ¢
MOMOIIIBIO THIPABIMYECKOTO AIKOPS MAJIOT'O JUAMETPA
18. OcymiecTBSIOT pE3KY IPUXBA4eHHOU I'T 3 ¢
[TOMOIIIBIO TPY6OpE3a 16, TPy CO3AAHUH LU PKYJISIIIAN
IPOMBIBOYHOM JKMJJKOCTH JIO €€ MIOABJIEHUA B
KOJIBLIEBOM IIPOCTPAHCTBE MEXKAY NPUXBA4CHHON ['T
3 u cnymeHHo I'T menbiiero aguamerpa 12. Ilocne
4gero I'T Menbliero guamerpa 12 co cpe3Hoit COOpKOt
MOJHHUMAIOT IO IPEBEHTOPA C TPYOHBIMHU IIJIAIIKAMH
9, TPyOHBIE IVIAIIKH 9 3aKPBIBAIOT, OCYIIECTBIIAS
repmeruszanuio I'T MeHbiiero fuamerpa 12. }

Pucynok 2 - Cxema
20 ompesanun
npuxeauennHou
KOJIOHHBbL 2ZUOKUX
mpyo6 pexcyuum
uncmpymenmom [11]

PacKpersaioT Ha3eMHOE OOOPYIOBAHNE
KOJITIOOMHI'OBO! YCTAHOBKH BBIIIE IIPEBEHTOPA C
TPYOHBIMU IIJIAMIKAMU 9 OT YCTBEBOI'O OOOPYIOBAHU
11 peMOHTHPYEMON CKBAXKUHBIL, OTCOEUHAIOT 1
MOABEMIUBAIOT EI'0 C ITOMOUIBIO I'PY30IOEMHOTO
MEXAHM3MA, HATIPHMED, C ITOMOIIBIO dBTOKPAHA.
M3BIEKAIOT U3 IITIO30BOM KaMeEPHI 15 Cpe3HyIo COOPKY,
OTCOEIUHSIIOT €€ OT IIEPEBOAHMKA 14 I'T MeHbIIero
auamerpa 12. CoeIMHSIOT HA3€EMHOE OOOPYIOBAHUE
KOJITIOOMHI'OBO! YCTAHOBKH 1 C YCTHEBBIM
060py0OBaHMEM 11 PEMOHTUPYEMOM CKBAXKUHBI BBIIIE
IIPEBEHTOPA C TPYOHBIMH IJIAMIKAMU 9.

VIAIAI0T U3 CKBAKMHBI OTPE3AHHYIO YACTh paHEe
NPpHUXBA4eHHOM I'T 3, repMEeTU3UPYIOT CKBAXKMHY
[JIYXUMH TUTaKaMu 10 6710Ka TpeBEeHTOPOB 6.

PackperisgioT HazeMHOe OOOPYOBAHUE
KOJITIOOMHI'OBOH YCTAHOBKH BBIIIIE IPEBEHTOPA C
TPYOHBIMH IVIANIKAMHU 9 OT YCTHEBOI'O O60PYAOBAHMA
11 peMOHTHPYEMOF CKBAKUHBI, OTCOEIUHSIOT U
MOABEMIUBAIOT EI'0 C ITIOMOIIBIO I'PY30IOEMHOTO
MEXAHM3MA.

CIIyCKaIOT B IUIIO30BYIO KaMepPy 15 JIOBUJIBHYIO
COOPKY (PHUC. 3), COCTOSIIYIO U3 JIOBUTE 21, HAaTpuMep,
METYMKA, TUIPABINYECKOrO IOMKPAaTa 22, 38601MHOr0
Jasurarens 17 1 TUAPaBINYECKOTO SKOPsI 60JIBIIOTO
JUaMeTpa 23 C HAPYKHBIM IMAMETPOM, PABHBIM
BHYTPEHHEMY JUAMETPY OCTABIICHCS B CKBAKUHE
npuxBadeHHOM I'T 3. [IpHCOEANHAIOT IOBUJIBHYIO
COOPKY K NEPEBOIHUKY 14 I'T MEHbIIIEro fruaMeTpa 12,
MOHTUPYIOT Ha IIII030BOM KaMepe OTCOCTUHEHHYIO
YaCTh HA3EMHOI'O OO0PYJOBAHU KOJITIOOMHIOBOM
YCTAHOBKH.

19 Pucynok 3 - Cxema
u3eneuenun
npuxeauennol KOJIOHHbL
2UOKUX MPYO NOCUNBHBIM
uncmpymenmonm [12]

Crryckarot I'T MeHblIero auaMeTpa 12 ¢ JOBUJIbHON
COOPKOM B CKBAKUHY JIO INTyOUHBI HA 1—2 M BBIIIIE
T'OJIOBBI OTPE3AHHOM YaCTHU NPHUXBA4eHHOI ['T 3.
OCTOPOXHO BBOZAAT IIPU MUHUMAJIBHOM CKOPOCTHU
CITyCKa JIOBWIBHYIO COOPKY BO BHYTPEHHIOIO IIOJIOCTD
npuxBadeHHOU I'T 3. OCYIIECTBIAIOT BpAICHUE
JIoBUTENA 21, B HAIEM CIy4a€ METYUKA, IS 3AXBATA
U KPEIJICHHUS €r0 C TPUXBA4YEHHON I'T 3 ¢ TOMOIIBIO }
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3a00MHOTrO ABUTAaTEN 17 IPU CO3AHHUU LHUPKY/IAIIUN IVIACTOBOI'O JABJICHUS U IIO'bEMA ITOJOIIBEHHBIX
IPOMBIBOYHOU KUJIKOCTH JIO IOABJIEHUH €€ B BOz [13].
KOJIBLIEBOM IIPOCTPAHCTBE MEXKAY IPUXBAYEHHON Panee B nporiecce peMOHTA CKBAXKUH CIIOKHOCTb
KOJIOHHOM I'T 3 1 cnymeHHoM I'T MeHbIIero fuaMeTpa PadOT C TOMOIIBIO KOITIOOMHTIOBOU YCTAHOBKH
12. 3aKpeIIAIOT JIOBUIBHYIO COOPKY BO BHYTPEHHET OI'PAHHUYUBAJIACH TATOBBIM YCUJINEM HHXKEKTOPA, KOTOPOE
MOJIOCTH IKCILIYATALUOHHON KOJIOHHBI 24 C IIOMOILBIO JULSL CPESHUX YCTAHOBOK cocTasaeT 240 kH (quamerp
TU/IPABIIMYECKOT'O AKOPS OOJIBIIETO TUAMETPA 23. UOKOM TPYOBI OT 44,5 MM 710 60,3 MM). BKjIIOYeHME B
IIpMEHEHNE METYNKA B KAYECTBE JIOBUTEIISA KOMIIOHOBKY I'MJIPABJIMYECKOI'O IOMKPAT4 IIO3BOJISET
BO3MOYKHO B CBSI3U C TEM, YTO U3BJieueHue I'T YBEJIMYUTD HATPY3KY HA JIOBUJIBHBIN THCTPYMEHT
MIPOUCXOJUT IIPU €€ MPUXBATE, 4 HE IIPH OOPBIBE U J1o 700 kH. TeM He MEHEE OCHOBHBIM HEJJOCTATKOM
naaeHuy, korga I'T mpeTepneBacT 3HAYHUTENbHYIO TEXHOJIOT'MU OCTAETCS OTCYTCTBUE CIIEIIU(PUIECKIX
Je(OPMAITHIO U TOBPEXKICHUS, KOITIA BO3MOMXKHO TEXHHUUYECKUX YCTPONUCTB, TAKUX KaK BHyTPEHHHUH
HOABJIEHHME TPEMUH B Tesie I'T 1 pu Hape3aHNUU pe3bObI OBEPIIOT, IOBUTEB, TPYOOPE3KA, TPOCOIOBUTENb UIP. ©

B TEJIE TAKOM TPYObl BO3MOXKHO /Ia/IbHEUIIIEE PA3BUTUE U
pacCIIMpEHUE TPEIINUH, TPHUBOJAIINX K ITOCJIENYIOMIEMY
06pbIBY I'T 13 3a11€TVIEHUS C METYHKOM. B cityuae
npuxsata ['T He noaBepkeHa Je(OPMALIUH U B TEJIE
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IODEKTUBHAA TEXHOJION'MA JIMKBMAALIMN
3AKOJIOHHDbIX NEPETOKOB B HE®THHbDIX
N FA30BbIX CKBAXXNHAX

EFFECTIVE TECHNOLOGY FOR BEHIND-
THE-CASING FLOWS ELIMINATION IN OIL
AND GAS WELLS

N.B. BYPKHHCKHWI, K. 3. H., MATHCTP 110 J0GhIde HedTH H ra3a, Ipeceaare b oomectsa; ¥0.A. BAJTAKUPOB, mpodeccop, akaIeMHK,
3aM. JUPEKTOPA IO HayKe u TexHuke; B.H. BPOBYYK, cynepsaridep HedTera3onpomMsICIOBBIX IPOIECccoB; .M. BOMKO, HHsKeHep-
TexHosor; 000 JOr-Hedreras»

I. BURKINSKIY, Ph.D., Oil and Gad Production Master, Chairman; Yu. BALAKIROV, Professor, Academy Fellow, Deputy Director,
Science and Technology; V. BROVCHUK, Supervisor, Oil and Gas Field Processes; Ya. BOYKO, Process Engineer,Yug-Neftegaz, LLC

B npu3aboiHOM 30HE CKBA’KUHBI IPOUCXOSAT
Pa3IUYHBIE IPOTUBOPEUUBBIE (PU3UKO-XUMUUIECKHE
SIBJIEHUS, TAKUE KK IEIIPECCUS — PUTOK U3 IJIACTA
(rronaa B CKBAXKHUHY, 1 HAIOOOPOT, PELIECCUS — OTTOK
MJIACTOBOM JKHU/IKOCTHU OOPATHO.

B 3aBHCHUMOCTH OT COOTHOIIEHHUS JOIEN HEPTH
U I'a3a B HEPTETra30BOM ITOTOKE 32 cUeT aPPeKTa
Joxoyna-ToMncoHna (WIn IPOCCETUPOBAHUS)
TEMIIEPATYPA IVIACTOBOM )KUJIKOCTHU MOXKET PE3KO
M3MEHUTBCS IIO CPABHEHHIO C IIEPBOHAYAJIBHON
TEMIIEPATYPOI B 3AJIEKH. MOXKET IPOU3OUTH 1
MHOXECTBO JPYT'UX SIBJIEHUH, KOTOPBIE IOBIUAIOT
HA IPOMU3BOJUTENBHOCTb CKBA’KHUHBI U B I1€JIOM Ha
HEPTEOTAAYY MECTOPOXKAEHUA. TaKKe B IPOIIecce
BBIPAOOTKHU HE(PTETA30BOTO KOJJIEKTOPA MOI'YT
HAOIOAATHCS PA3IUYHBIE (PUZUKO-XUMHUUECKUE
ABJIEHUS, OTYETO KOA(MPPUITUEHT HEPTEOTAAYN U B
LIEJIOM BBIPA60TKA KOJJIEKTOPA COCTABIISAET HE boee
2—-3% (110 COBPEMEHHBIM MEPKAM).

DTO 3HAYUT, YTO B IUIACTE OCTAETCA OOJIBIIIOE
KOJIUYECTBO YIVIEBOAOPOJOB B HEMOBUKHOM
COCTOSTHUM.

IlepBOHAYAIBHOE MIPEACTABIEHHE
CIIEITUATTUCTOB OTHOCUTEIBHO NTPUYHH
BO3HHUKHOBEHM A 3AKOJIOHHBIX ITIEPETOKOB OBLIIO
CBSA3aHO C PA3PYIIEHUEM KPENU CKBAXKUHBI 34
IKCIUTYyATALMOHHOM KOJIOHHOM, T.€. HEMEHTHOI'O
KOJIbI14, CTATMBAIONIEI'O KOJIOHHY OOCA/THBIX TPYO.

OJHAKO MO3KE ITOABUIOCH MHOI'O
(PAKTUYIECKOTO MATEPUAIIA, KOTIA CKBAKWUHBI 3-34
KaTaCTPOPUUECKOI'O OOBOTHEHHS TEPSIIIN CBOIO
NPOU3BOJAUTENBHOCTD IPU HAJTUYUU T€EPMETUIECKNA
a0CONMIOTHO HOPMAJIBHOI'O COCTOSHUSA LIEMEHTHOI'O
KOJIbIIA 32 0OCATHOM KOJIOHHOM.

W Torga crienuaJiImCcThl HA OCHOBE IeO(PU3NIECKUX
UCCJIENOBAHUI IOKA3AJIH, YTO OOBOJHEHUE
CKBa’KHMHBI IPOUCXOJUT B OCHOBHOM BCJIE/ICTBUE
MIPUTOKA BOJBI YEPE3 UHTEPBAJI HEPPOPALIHH.
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The bottomhole zone of a well is a place
where a number of contradictive physical-
chemical phenomena occur. Among such
phenomena one can find underbalance — a flow
of formation fluid into a wellbore, as well as
overbalance — a flow of wellbore fluid back into
formation.

Depending on the oil/gas ratio of the flow,
the formation fluid temperature can change
dramatically in comparison with the original
formation temperature due to the Joule-
Thompson effect (throttling). A variety of other
phenomena may take place in a well. Many
of them can affect the production capacity of
the well and even of the whole field. Oil and
gas recovery process may be accompanied by
different physical-chemical phenomena that
can decrease the oil/gas recovery factor down to
only 2—3% (according to present-day measures).

In that case, the formation will contain a large
volume of hydrocarbons holding immobile.

The original opinion of different specialists
about the reasons of behind-the-casing flows
occurrence was the following. Such flows were
considered to be due to the damage of cement
sheath that surrounds the casing string.

However, a large number of cases when wells
had pressure-tight cement sheath around the
casing string and still had a devastating water
influx, made the specialists to change their
minds.

On the basis of geophysical surveys the
specialists proved that the main zone of water
influx was situated near the perforation interval.
In particular, this fact was proved by NGDU
Ahtyrka neftegas working at Eugenjenskoe gas
condensate field. In order to perform water
shutoff operation at one of the wells, the crew



DTO OBLIIO HAIIAIHO JOKA3aHO Ha EBréHbEHCKOM
Ta30KOHJCHCATHOM MeCTOpOoXxaeHuu B HITY
«AXTBIPKA HE(TETA3», TE I JTUKBUIALITUU
O6BOAHEHM S IPUIIIOCH TOJTHOCTBIO U30/IMPOBATh
MHTEPBAJ NEP(POPALIUN U 33HOBO PACKPBITh
nep@OPaALUOHHBIE OTBEPCTUS HHKE CTAPOT'O
MHTEPBAJIA, U TOJIBKO MOCJIE 3TOr'O NPEICTABUIIOCH
BO3MOKHBIM BO30OOHOBUTb JICOUT CKBAKUHBI,
PaboTAaIOMIEH 11O CEN ICHB.

Jl7151 CO31aHUA TEXHOJIOTHYECKUX OTBEPCTUN
IIPEJJIaraeTCs UCIOb30BATh I'MAPOIIECKOCTPYUHbBIN
nepdopaTop, CHYIEHHBIA HAa THOKOM TPpyOe
KONTIOOMHIOBOM ycTaHOBKU (KVY), NOKa3aHHOI
Ha puc. 1 u 2. Tlepen rugponecKOCTPyHHOMN
nepdopanueit (I'TIIT) mponusBoaATCs
MHOATOTOBUTENBHBIE PA6OTHL, KOTOPBIE BKIIOYAIOT
OYMCTKY YCTb CKBAXKUHBI; 33€3/1, TOATOHKY U
MOHTax KV; 060pyjOBaHME YCThSI CKBA’KHUHBI C
ycTaHOBKOM I1BO, 1IyOpUKATOPAa U UHXKEKTOPA.

Ilepen BBINOTHEHUEM PAOOT O CO3AAHUIO
TEXHOJIOTUYECKUX OTBEPCTUN MPOBOANTCSA
pacyeT mapamMeTpoB Pe3KU. PacaeToM HA OCHOBE
MaPaMETPOB CKBAKMHBI U KCILTYATALUOHHON
KOJIOHHBI OIIPEAENAIOTCA TH/IPABIUYECKUE
CONPOTUBJIEHUS, PACXO, TEXHOJIOTUYECKON
JKHJIKOCTH, pabOYNE NABJIEHU A, BDEMS
PE3KHU, AUAMETP M KOTMYECTBO HACAIOK Ha
TUAPONECKOCTPYUHOM IEPHOPATOPE.

B ny6pukarope cobuparoT KOMIIOHOBKY HU34
kosioHHbI (KHK), KOTOpasA BK/IIOYAET: HACAKY,
OOpPAaTHBIN KJIAIIaH, 1EpdOPATOP, MEXAHUYECKUH
Pa3beNMHUTEND. DIEMEHTBI KOMIIOHOBKHA UMEIOT
JUAMETDP 54 MM, IPpUMEHAEMAs THOKAs TPyOa —
JguameTp 38 MM. PEKOMeEHTyeMbIE TUAMETPBI
KCIIIyaTAIIMOHHBIX KOJIOHH JIJ1 BCKPBITHSA JAHHONU
KOMITOHOBKOH — 89, 102, 114 MM. [I151 9KCIIyaTau-
OHHBIX KOJIOHH 6OJIBIIETO JUAMETPA PEKOMEHYETCA
UCTIONb30BATD I'UPOIECKOCTPYUHDBIN
nep@doparop JuaMeTpom ot 73 Mm. JanHasa KHK
CIIYCKAETCA B CKBA’KUHY U YCTAHABJINBAETCA HA
HEOOXOAMMOH ITTyOMHE C YYETOM YAJIUHEHUS
I'MOKO TPYOBI OT JABJICHUS B IIPOLIECCE PE3KU U
CO6CTBEHHOTO Beca. [Ipon3BOAUTCA PACCTAHOBKA
CIIELITEXHUKU (O1EH/IEP, HACOCHBIE ATPETATHI),
OOBA3KA YCThs CKBAXKUHBI HATHETATEIbHBIMH
nu peB(prI/IBHbIMI/I JIMHUAMU 1 OHpCCCOBKa
060pyAOBAHUS U TPYOOIIPOBOJOB HA 1,5-KpaTHOE
JlaBJIEHHE OT OKUIAEMOTO PAOOUYETO NABJICHU.
ITpUrOTOBIEHUE TEXHOJIOTUUYECKOM JKHU/IKOCTU —
IIECKOHOCHUTEJISI — TPOU3BO/IST HEIIOCPEICTBEHHO
repey, BelnosHeHueM pador 1o I'TIII. B npouecce
MIPOBEACHUS PA6OT TEXHOJIOTUYECKAS SKHU/IKOCTD
IIOCTYHAET B 6JIEHED, T7IE IIPOU3BOJIUTCS €€
CMEITUBAHME C KBAPIEBBIM ITECKOM. OTITUMAJIbHASA
KOHIIEHTPAIUs IIECKA B CMECH HAXO/IUTCS B
npezenax 40—60 kr/m3, Jlasiee paGoyasi CMECh C

had to completely isolate the old perforation
interval and make a new one below. This
allowed to fully restore the well flow rate.

Our technology suggests to use CT-conveyed
hydraulic jet perforator in order to make
perforations. It is shown on Figs. 1 and 2.Prior
to hydraulic jet perforation, several preparatory
works are conducted. They include: wellhead
cleaning, delivery and rig up of coiled tubing
unit, installation of wellhead equipment and
blowout preventers, as well as lubricator and
injector.

Before the perforations are made, it is
necessary to calculate operation parameters.
Such parameters as flow resistance, process
fluids consumption, working pressure, the
duration of perforation, diameter and number
of nozzles on the jet perforator can be obtained
on the basis of wellbore and production casing
parameters.

The bottomhole assembly (BHA), which is
mounted in the lubricator, includes: a nozzle,

a back-pressure valve, a perforator, and a
mechanical release. The elements of the
assembly have the outer diameter of 2-1/8 in,
while the coiled tubing has the diameter

of 1-1/2 in. The recommended diameters of
production casing are 3-1/2 in, 4 in,and 4-1/2 in.
If the production casing diameter exceeds 4-1/2 in.
it is recommended to use hydraulic jet perforator
of 2-7/8 in. The BHA is lowered into the well and
set on the planned depth taking into account
the extension of CT because of its own weight
and the pressure applied during the perforation
process. Specialized equipment (blender and
pumping units) is placed on the drill site. The
wellhead is then dressed with pumping and
reversible lines, while all equipment is pressure-
tested (the pressure should be 1.5 times higher
than the planned operating pressure). The
preparations connected with process fluid

are made before the jet perforation operation.
During the process of perforation the fluid
enters the blender where it is mixed with silica
sand. The optimal concentration of sand is
around 40—-60 kg per cubic meter of mixture.
The mixture is then pumped through the coiled
tubing down to the perforator. It should be noted
that in order to make high-quality perforations
it’s necessary to control the preliminary
calculated mixture discharge rate. The sand-
fluid jet comes out of the perforator nozzle at

a high speed. It opens up the casing string wall
and washes out a hole in the cement sheath

and the formation rock thus creating channels
connected with behind-the-casing flows’ zones.
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MOMOIIBIO HACOCHOTI'O ATPEraTa Yepe3 rubKyIo
TPyOy LOCTABIAETCA 10 nepdoparopa. [Ipu aTom
JUIs1 OOECTIEUEHU ST KAYECTBEHHOT'O BCKPBITHS
HEOOXOUMO COOIIONATH PACXO] pabOYCH CMECH,
OIIPEJICTICHHBIN IPEABAPUTEBHBIM PACYCTOM.
BbIXO/51 C BBICOKOM CKOPOCTBIO YEPES3 HACAAKHU
nepdoparopa, IECKOXKUAKOCTHAS CTPYSI BCKPBIBAET
CTEHKY OO6Ca/THOU KOJIOHHBI, 4 3ATE€M BBIMBIBAET
K4BEPHY B [IEMEHTHOM KaMHE U TOPHOI TOPO/JIE,
CO3/1aBasI IPU 3TOM KAHAJIbL, CBSI3AHHBIC C 30HAMU
34KOJIOHHBIX IEPETOKOB. ITOCI€ BBITTOJTHEHUS
HEOOXOJJUMOI'O KOJIMYECTBA PE3OK IPOU3BOIUTCS
TIOJIHBIU BBIMBIB IIECKA U3 CTBOJIA CKBAKUHBL 3aTEM
KHK nogHuMaeTcs Ha IOBEPXHOCTD U 3AMEHAETCSA
HACAAKOU-TIEPOM JUJIS TOCIEAYIOIIETO TPOBEACHU A
U3OJISIITUOHHBIX PAOOT.

JJ1 CO31aHUA TEXHOJIOTNYECKUX OTBEPCTUH
UCHOJIb30BAJIU I'NJIPONECKOCTPYUHBIN IepdopaTop
(puc.1u2)

INTocne nnponssoactsa ['TIIT 1 cO3maHNA OTBEPCTUH
JULSL BBIOOPA M 3aKAYKH U30JISIIITMOHHOI'O MaTEPUaIa
NPUCTYHAIOT K HATHETAHUIO BUOPAITMOHHOT'O
BOJOUBOJISIIIMOHHOI'O MATEPUJIA 1O HACBIIIECHUST
B CO3JJAHHBIX OTBEPCTUAX C TOMOIbIO ['TIIT
(puc.1u2).

OTCIO/1a HETPYAHO IIPUNTH K BBIBOAY, YTO HE
BCET/A HAJIMYUE 3AKOJIOHHBIX IIEPETOKOB SIBJISIETCS
PE3YIABTATOM PA3PYILIECHHUS [IEMEHTHOI'O KOJIbIA
34 KOJIOHHO. TOJIbKO HA OCHOBAHUU TIIATEIBHO
IPOBEAEHHBIX I'€O(PUNIECKUX UCCIEJOBAHUN
C IIPUMEHEHNEM COBPEMEHHBIX I'€O(PU3NIECKUX
NPpUOOPOB, HABEIMAHHBIX HA THOKYIO TPYOy, MOKHO
MHOJIYYUTh LIEHHYIO UH(POPMALIHIIO O COCTOIHUN
LIEMEHTHOI'O KOJIbIIAd U COCTABUTh CTPATETHIO
OOPBOBI TUKBUAALIMEN 3aKOJIOHHBIX ITIEPETOKOB.

B xauecTBE pEKOMEHIALINH: IIPEIJIATAEMYIO
TEXHOJIOI'UIO MOKHO MCIIOJIb30BATh /15 YCIIEITHOM
OOpPBOBI C IMKBU/AIIUEH 3AKOJIOHHBIX [IEPETOKOB.  ©

Pucynox 1 — Co3oanue
MexHoN0ZUeCKUX
omeepcmuii c
nomouystro I'fil1

Figure 1 — Creation
of perforations using
the bydraulic jet
perforator

Pucynok 2 - 3axkauxa
U3ONAUUOHHO20
cocmaea

Figure 2 — The
injection of insulating
composition

After a required number of perforations are made,
the wellbore cleanout is performed. The BHA is then
pulled out of hole and the perforator is replaced with
a wash shoe to perform isolation

The perforations are created with the help of
hydraulic jet perforator (see Figs. 1 and 2).

After the hydraulic jet perforation stage is over,
it is time to inject waterproof composition into the
recently created perforations (see Figs. 1 and 2).

As a conclusion, we should mention that the
presence of behind-the-casing flows may have causes
different from the damage of cement sheath around
the casing string. A set of comprehensive coiled
tubing logging operations should be performed
in order to obtain valuable information about the
condition of a cement sheath around the well.

This can help to develop a strategy of behind-the-
casing flows elimination. We recommend to use the
technology proposed in the present article for this. ®

He 3a0yabTe othopmurb

NOANMCKY HA XypHan

«BpemMma KOnNTIOOMHran»!
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www.yugson.ru
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MPOCTPAHCTBO PELLEHUM

NMAKEPHO-AKOPHOE U NOA3EMHOE OBOPY[JOBAHMUE
BNS CTPOUTENLCTBA / OCBOEHMSI / 3KCMyaTauun / pemMOoHTa CKBaXMH

HOBAA PA3PABOTKA

MocTtoBas npo6ka 2[IM3

NMPEAHAIHAYEHA
ana nposeaexnd PUP ¢ npuMeHEHHEM TAMAOHANKHOTD MATEPNANA BLILIE WK HIUKE 30HBI YCTAHOBKMN

COBEPLLUEHHO HOBAS! KOHCTPYKLUWA npobok no3sonser:

B 33 OIHY CNYCKO-NDALEMHYIO ONEPALMIO NPOBECTH TAMNOHAXHbIE PaBoTh B NOANAKEPHOM
W HaANaKepHO# 30HAX;

B COKPATHTL BPEMA NPOBEAEHHA TEXHONOrHYECKMX ONEpaLMA & 4 pasa no CPABHEHAID
C TPAAHUNOHHBIMK TEXHONOTHAMK;

B W3fexath NPOCTOR B0 BPEMA (HMIAHWA 3aTBEPAERAHUA LBMEHTE,
® [JPOBECTH pastypueaHne B CpeaHem 3a 2 vaca;
B JI0CTWYb BLICOXKOR CTEMEHK FEPMETHIALMM NAKEPa NDW NEpPenane fasnenua no 35 Mia.

yem B 3,5 pasa

_- : M ohopyaoBsaHKA anA Ganee yam 200 CEPERCHLD W
pan GHI. e 2akaainos — DAQ «CyprytHederas», DAD = asnpoms,
SR ._ﬁﬂ Tamedee, Wheatherford n apyrve.

* [izHHhE MOUTy=EHk D0 STy TATAM CORRHATENGHOM ARANAEE HA DCHOERHWA NDEKTAYECIDNT NDAMERSHIR MOCTOR NROGOK
corpynriamis GO0 =E0ron-CepeHcs
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MHHOBA

OTEHECTBEHHbBIE

VIHHOBALVIOHHbIE

PASPABOTKV]

TexHonornyeckas miatTdopma «IexHoIoruu
JIOOBIYM U UCTIIOIB30BAHU YIVIEBOAOPOAOB» (TTI
«TINV») ABAAETCSI POPMOU TOCYJAPCTBEHHO-
YACTHOT'O MMAPTHEPCTBA FOCY1aPCTBA, OU3HECA
U1 HAYYHO-06PA30BATEIBHOI'O COOOIMECTBA JJIs
MOPOBEAEHHS TEXHOJIOTUYECKON MOAEPHU3AIINU
POCCUMCKOM 3KOHOMUKH, 4 TAKXKE UHCTPYMEHTOM
(POPMHPOBAHUSA HAYYHO-TEXHUYECKON U
HMHHOBAIIMOHHOM ITOJUTUKHU B O671ACTHU JOOBIYH 1
UCIIOJIb30BAHUSA YITIEBOJJOPOJIOB.

ITop srupon TTI «TOY» cocTaBiaeH «KaTtaaor
MHHOBAIIMOHHBIX Pa3Pa00TOK», aBTOPBI KOTOPBIX —
NPENCTABUTENN POCCUHCKON BY30BCKOM 1
OTPACJIEBON HAYKU.

Hay4HO-TIpAKTUYECKUH XKy PHAI «BpeMs
KOJTIOOMHI », SIBJSIIOIIHUICS y9aCTHUKOM TTI «TINV»,
MNPEACTABISAET BHUMAHUIO YUTATEJIEH BTOPYIO
(nepsas 6bL1a Oy6IMKOBaHA B BK Ne 53)

BBIOOPKY 13 «KaTayiora ”THHOBAITUOHHBIX
Pa3paboTOK», B KOTOPYIO BOILIA AHHOTAIIUH
TEXHOJIOTHH, JIEKAIMNX B TEMATUYECKOM I1OJIE
WU3/IaHMs, HAIIPABJIEHHBIX HA ITOBBIIIEHHE
He(dTEOTIAYN IVIACTOB, MHTEHCU(PUKAIIHIO JOOBIYN
HEMTHU U Ia3a, pa3paboTKy TPYJHOU3BIEKAEMBIX
34I14COB YITIEBOJOPOJIOB, DPEMOHT CKBAXKUH,
PEMOHTHO-U3O0MALMOHHBIE PAOOTHI X OTPAHUYEHHE
BOJIOIPUTOKA.

C IIOJTHOM BEPCUEN KATAJIOT'd MOXKHO
0O3HAKOMUTHCS, IOCETUB CAUT TEeXHOJIOrMYECKOH
1aTHOPMBI «T€XHOJIOTUU JOOBIYU U UCTIONB30BAHUS
YIVIEBOJOPOAOB» WWW.tp-ning.ru

KucioTHbie 00pa0OTKH TEPPHUTECHHBIX
KOJUIEKTOPOB. KHCIOTHBIE KOMITO3HUITHH
cepuu TK

Pyxosooumens: J1LA. Mazaooaa.

PI'y negppmu u 2asa um. HM. I'yoxuna

Onucanue (CyTh pa3pabOTKH).
[IpeacraBiaeHHAs pa3paboTKa OTHOCUTCS K O6J1ACTH
UHTEHCU(PUKAITUU HEPTETA30400bIYH. METOIBI
MHTEHCU(PUKALINYU HEPTETA30106bI9M HATPABJIEHEI
HAa HOBBIIIEHUE UHTEHCUBHOCTH OTOOPA IIACTOBOTIO
¢rona Ha BCEX 3TANAX Pa6OTHI CKBAXKUHBI U JJI
pEIIEHUS PA3TUMYHBIX TEXHOJIOTMYCCKUX 33/1a4 U
npo6sem. OGHHUM U3 HAUOOJIEE PACTIPOCTPAHEHHBIX
METO/IOB MHTECHCU(PHUKAIIIH SBJISICTCS] KUCJIOTHAS
06pabOTKA MPOJYKTHUBHOTO I1ACTA. OCHOBHOM
LENIBIO OOPAOOTKH TEPPUTEHHBIX KOJUIEKTOPOB
KUCJIOTOMH SABJISETCA B IEPBYIO OYEPEIb PACTBOPEHUE
3ArpAa3HAIOIINX ITOPOY MaTEPHUAIOB. HecMoTps
HA TO YTO 3€PHA KBAPLA CJIATAIOT CKEJIET OPO/IBL,
TEPPUT'CHHBIC KOJIJIEKTOPBI CO/ICPKAT INTMHHUCTHIC
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MHHEPAJIBL, KOTOPBIE B 3HAYUTENBHOI CTEIEHU
BJIMAIOT HA (PUIBTPALTUOHHO-EMKOCTHBIE CBOUCTBA.
TeppUTr€HHBIE KOJUIEKTOPBI MOT'YT COJEPKATH
KapOOHATBI, OKCHU/IBI METAJLIOB, CYIb(ATHI,
Cynb(UBL, XJIOPUJBI U AMOP(HBIN KDEMHE3EM.
Kpowme 3Toro, B npu3aboiHONU 30HE IIJ1ACTA
COJIEPKATCA XUMUYECKHE BEIMIECTBA, BXOIANUE B
OypOBO! U LIEMEHTHBII PACTBOPBL
dropuctoBogopoaHas kuciaora (HF) asisaercs
€VMHCTBEHHOM PACTBOPAIONIEN CUITNKATHBIE

MAaTEPHUAJIBL, TIO3TOMY BCE PELENTYPHI, UCIIOIb3yEMBIE

MIPU KUCJIOTHBIX OOPA60TKAX TEPPUTEHHBIX

KOJIJIEKTOPOB, BKIto4aroT HE. Eciin nesbio

BO3JIEUCTBUA Oy yT HE CUITUKATHBIE MATEPHUAJIBI, A

IJIMHUCTBIE IOPO/BL, TOIAA MOT'YT OBITh IPUMEHEHBI U

JPYyI'€ KUCJIOTBL

Kucnoraele 06pabOTKU TEPPUTECHHBIX IIIACTOB
BCET/1a CONPOBOXIAIOTCS OOJIBIIUM KOJTMYECTBOM
MOCIEAOBATENBHO U MAPAJIIEBHO ITPOTEKAIOMMNX
PEaKIni. BOIBIIMHCTBO U3 9TUX PEAKIINI HE
ABJIAIOTCA LIEJIEBBIMU U MOI'YT OOYCJIOBJIMBATH
IpoOaEMB], CHUKAOIME 3P PEKT OT O6pabOTKU. s
PELICHUS TAKHUX IIPOOIEM ObLIA CO3/1AHA IMHEMKA
KHUCJIOTHBIX KOMIIO3ULIMH cepun TK, BKIIO4aromas
B ce6s1 «Xumeko TK-2», «<Xumexo TK-3», «<Xnumeko CK
TK-4» n <Xumexo TK-2KM». Hanbosblee KOJTu4eCTBO
OCAaJJKOB B PE3YJIBTATE BBIIIEYIIOMAHYTBIX PEAKIAI
HAYMHAET O6PA30BBIBATLCA, KAK TOJIBKO PH KMCJIOTHI
JOCTHUTAET 3—4 B IIPOLIECCE B3AUMO/ICHCTBUS 9TOH
KHMCJIOTBI C IIOPOAOU IJIACTA.

N36exarh NpodIeM OCAIKOOOPA30BAHUS MOXKHO
HECKOJIBKUMH CIIOCOOAMMU:
¢ OBICTPAs 3aKAYKa KUCJIOTHI B IIJIACT;

e mojepskaHue pH cocTaBa HAa HU3KOM YPOBHE Ha
NIPOTAXEHNUH BCEM OOPAOOTKH;

* HE3AMEINTEIbHAS OTKAYKA OTPAOOTABIIEH
KHCJIOTHI U3 TIJIACTA ITOCTIE 3ABEPIICHU
06pabOoTKMU.

O4eHb YaCTO BHIIENIEPEUNCIEHHBIE MEPOIIPUSITH S
HEBO3MOKHO OCYIIECTBUTD B YCIIOBUAX IIJTACTOB C
HU3KOM MPOHUITAEMOCTBIO M BBICOKOI IIJIACTOBOM
TEMINEPATYPO. Bo n3bexanue npoodiaemM
0OCaIKOOOPA30BAHUS ObLI CO3/1aH KUCJIOTHBIN
cocTaB «Xumeko TK-2», 061a/1a1011 1 3aMeIJIEHHBIM
JEUCTBUEM 1 CLIOCOOHBIA TPUHATH pH HIKE
YPOBHS Ha4yajla 06pa30BaHUS OCAIKOB 6y1aroiapst
CaMOTI'€HEPUPYIOLIEHCS B IPOLIECCE O6PAOOTKU
KUCJIOTE.

XHMEKO TK-3. Co BpeMeHEM MO/ ICHCTBUEM
JTOOBIBAEMBIX IIJIACTOBBIX (PIIIOH/IOB, >KHU/IKOCTEM /111
PEMOHTA CKBA’KUHBI, UBMEHEHU S TEPMOOAPHUUECKUX
YCJIOBUH U IIPOCTO B CUJTY IIPUPOJHBIX
XAPAKTEPUCTHUK [TIMHUCTBIX MUHEPAJIOB B
CTPYKTYPE ITIMHBI MOI'YT IIPOUCXOJAUTH U3MCHECHU S,
OCJTAGJISIIONIME CIICTITIEHHE YACTUYEK B TAKOU
CTPYKTYPE, U IIPUBOJUTD UX K OTIICIIJICHUIO
Y MUT'PALIMU B IIOPOBOM IIPOCTPAHCTBE
KOJIJIEKTOPA. B pe3ysibraTre MUT'PALUU IVIMHDI
B MUKPOIIOPOBOM NPOCTPAHCTBE OOPA3YIOTCS
MUJIBTPOPUIBTPAITUOHHBIE KOPKH, IIPUBOJAIINE K



3aKyIIOPUBAHHIO IUTACTA. OCOHEHHO OCTPO JAHHAA
npo6sIEMa MOXKET NIPOSBUTHCS NIPH IPOBEJECHUH
KHUCJIOTHBIX OOPA60OTOK TAKUX 3ATTTMHU3UPOBAHHBIX
KOJIJIEKTOPOB, TAK KAK B PE3Y/IbTATE KUCIOTHON
06pabOTKH NPOUCXOIUT AECTPYKTHBHOE
BO3AEHUCTBUE HA [IOBEPXHOCTD IVIMHBL ECJIN XK€ IIpu
KUCJIOTHOU OOPA6OTKE TAKOT'O <IIPOOIEMHOTO>
IIACTA HE OYIyT IPUHSATHI ONIPEACTIEHHBIE MEPHI,
TO TIOCJIEAYIONIAS MUT'PAITHS YACTHI] MOXKET HE
TOJBKO CBECTH HA HET BECh I(PPEKT OT OOPAOOTKH,
HO U ITOJIHOCTBIO IIPUBECTH K OCTAHOBKE

Pabodero ropu3oHTa, OCOOEHHO €CJIN PEYb UJIET

O HU3KOIIPOHHUIAEMOM KOJIJIEKTOpE. Permenmnem
HpO6H€MI)I MUT'PAITHUHN ITIMH MOXKCT ABJIATHCA
HCIIOJIb30BAHUE OOPCOAECPKAINX KUCIOT B COCTABE
KUCJIOTHOM KOMIO3ULIUH. KUCTTOTHASI KOMITO3UIIU A
«XunmMeko TK-3» mpeacTasiseT COO0H CHUPTOBOH
pacTBOP, COACPKANTHUI CMECh KHCIIOT, TPOAYKTHI
PEAKIIUU KOTOPOU C TOPOAOIH (POPMHUPYIOT
3AIIUTHOE ITOKPBITHE HA ITIOPOJIE, OIPAHUYNBASI
MUTPAITHIO YACTUYEK I[TIMHBI U TIECKA.

XHMEKO CK-TK-4. O4eHb 4aCcTO B Ha4aJIE
Pa3pabOTKHU HOBBIX MECTOPOXKACHUN ITPH
BO3HUKHOBEHUH HEOOXOJUMOCTHU ITPOBEICHUSA
KHUCJIOTHBIX OOPA0OTOK OCTPO CTOUT IPOOIeMa
XPAaHEHUA U TPAHCIIOPTUPOBKHU KUCTIOT.
[IpuMeHEHNE CTAHAAPTHBIX )KUJIKUX KUCIOT
(CONIAAHOI U I'PA3EBO) 3ATPYAHEHO, T.K. TpEOyET
OBICTPOI'O CTPOUTENBCTBA 643 XPAHEHUA
ArPECCUBHBIX )KUAKOCTEN. C TAKUMHU K€ NTPOOIEMAMU
CTAJIKUBAIOTCS IPOMBICJIOBUKH IIPU PA3PAOOTKE
HEOOJIBIINX TPYAHOJOCTYITHBIX MECTOPOXKICHUI,
I7I€ CTPOUTEIBCTBO OTJAEIBbHONU OA3bl XPAHEHUA
XUMHUYECKUX PEATEHTOB IIPOCTO HEPEHTAOEBHO.
B aTuX ycnoBusax Hanbosee 3(pPHEKTUBHO
HCIIOJIb30BATh BBICOKOKOHIIEHTPHUPOBAHHBIE
KUCJIOTBI UJIU KMCJIOTHI B CYXOM BUJIe. Hannuaue
B COCTABE 3TOMU KMCJIOTHON KOMITIO3ULIUH
MHOT'O(PYHKIIMOHAJIBHOI'O IOBEPXHOCTHO-AKTHUBHOT'O
BEIIECTBA, 4 TAKXKE JJOOABOK, IPEJOTBPAIIAIONINX
HA6yXaHHUE [NIMHUCTBIX MUHEPAJIOB, ITO3BOJIAET
NIPUMEHATD €€ B CUJIBHO 3AIVIMHU3UPOBAHHBIX
HHU3KOIIPOHHUIIAEMBIX IJIACTAX.

XVMEKO TK-2KM. B oT/InYHE OT IIECYaHUKOB,
3P PEKTUBHOE PACTBOPEHUE TEPPUT'CHHOI
(TTIMHUCTOI) OPOJBI MOXKET OCYIIECTBIATHCA
HE TOJIBKO ITyTEM BO3JIEUCTBHA HA HEE
dTopocoaepKAMMUX KUCTOTHBIX COCTABOB, HO
TAKKE BO3JCHCTBHEM COJISTHOM KHUCJIOTHI MJIN KaKOH-
JIMOO0 U3 JOCTATOYHO CUJIBHBIX OPI'dHUYECKUX
KUCJIOT. VICKIIOUEHUE U3 KUCJIOTHOT'O COCTABA
¢dTopocoaepKaANINX KOMIIOHEHTOB ITO3BOJIHT,

C OJTHOM CTOPOHBL, IPUBECTU K HU3KOM
OCaIKOOOPA3YIOLIEH CIIOCOOHOCTH KMCIOTHOI'O
COCTAaBa, 4, C APYI'OM CTOPOHBL, HE CUJIBHO
IIOBJIUAET HA PACTBOPSIONLYIO CIIOCOOHOCTD
TAKOT'O COCTABA ITO OTHOMIEHHUIO K ITTHHUCTOMY
KOMITOHEHTY ITOPO/IbI IUIACTA. 3AMEHA COJISTHOM
KHCJIOTHI HA OPraHUYECKHE KUCIOTHI TO3BOJISET

404!

NOJAEPKHUBATH CKOPOCTb PACTBOPEHU S IOPOABI
KHCJIOTOH B TEUEHHUE JIINTEILHOIO BDEMEHH, IC/Ias1
BO3MOXXHBIM B 3HAYUTEIBHOU CTENIEHU PACHIUPHUTD
30HY OXBaTa KUCJIOTOH (30HY OOPabOTKH) U TEM
CaMBIM KPaTHO IOBBICUTb 3(PPEKT OT KUCITOTHOHN
06pabOTKU. [IpyTUM HEMAJIOBAKHBIM (DAKTOPOM,
MO3BOJIAIONIUM YBEJIMUUTD [TTyOUHY IPOHUKHOBEHHU S
KHCJIOTHOI'O COCTABA BIIyOb IUIACTA, ABJISAETCS
HHU3KOE MEX(A3HOE HATSKEHHE UCXOJHOT'O
KHCJIOTHOTI'O COCTABA HA TPAHUIIE C YIVIEBOJOPOAAMHU.
A HHU3KOE MeX(a3HOE HATKEHME OTPA6OTABIIETO
COCTAaBa NO3BOJIAET O€3 OCOOBIX YCUINH U3BIEKATD
€TI0 U3 CKBA)KMHBI HA IOBEPXHOCTD MOCIIE
MNPOBEJEHUSI O6PA6OTKU. COUETAIONIUI B CEOE BCE
BBIIIENIEPEUYHNCIIEHHBIE IPEUMYIIECTBA, ObLII CO34aH
MHOT'O(PYHKIITMOHAJIBHBII ITTyOOKOIIPOHUKAIOMT U
KHCJOTHBIN cOCTAB «XUMeKO TK-2KM>»,
NPEACTABJIAIOMUI COO0H BOAHO-CIIUPTOBOU PACTBOD
MOBEPXHOCTHO-AKTHBHBIX BEIIECTB 1 OPTAHUYECKUX
KapOOHOBBIX KUCJIOT PA3JIMYHOIO THUIIA.

MHHOBA

XUMEKO TK-2:
¢ 3(PEKTUBHOE PACTBOPECHUE MIECYAHO-
TEPPUTCHHON COCTABJISIIONICH MJI1ACTA;
* HM3Kasi TEHJCHIIUS K OCAIKOOOPA30BAHUIO;
* COXpPAaHECHUE PEAKITMOHHON CIIOCOOBHOCTHU B
TCUYCHHUC JJINTCJIBHOI'O BDECMCHUH;
¢ JIETKOCTb MMPOHUKHOBEHUS B IJIACT;
* HM3Kasi CKOPOCTb KOPPO3UY;
* HU3Kas TEHJICHIINA K OOPA30BAHUIO IMYJIbCUH C
IJIACTOBBIMU (DJIIOUIAMH.

XMMEKO TK-3:

* 3 PEKTUBHOE PACTBOPEHUE KBAPIIEBO-
TEPPUTECHHON COCTABJISIIONICH MJIACTA;

* COXPAaHCHUE PEAKITMOHHON CIIOCOOHOCTHU B
TCUYCHUC JJINTCIBHOTI'O BDECMCHU;

* BBICOKAs TEMIIEPATYPHAS CTAOHUIBHOCTD;

¢ JIETKOCTb MNPOHUKHOBEHUS B IJIACT;

* HM3Kasi CKOPOCTb KOPPO3UY;

* HM3Kasi TEHJCHIIUS K 0OPA30BAHUIO AMYJIbCUI C
IJIACTOBBIMU (DJIIOUTAMH.

XMMEKO CK TK-4:

* OPOCTOTA TPAHCIIOPTHUPOBKU U XPAHEHUST,

¢ 3(pPEKTUBHOE PACTBOPEHUE KAPOOHATHOU U
TEPPUTEHHOI COCTABIIAIONICH TTACTA;

* BBICOKAS TEMIIEPATYPHAS CTAOMIBHOCTH;

* COXPAaHEHUE PEAKIIMOHHON CIIOCOOHOCTHU B
TCUYCHHUC JJINTCIBHOI'O BDEMCHU;

¢ JIETKOCTh IPOHUKHOBEHUS B TLJIACT;

* HM3Kas TEHJCHIIUS K OOPA30BAHUIO AMYJIbCUI C
IJIACTOBBIMHU (DJIIOUIAMH.

XVMEKO TK-2KM:

¢ 3(pPEKTUBHOE PACTBOPEHUE KAPOOHATHOU U
TEPPUTCHHOM COCTABJISAIONICH IJIACTA;

* COXPAaHEHUE PEAKIIMOHHON CIIOCOOHOCTHU B
TCUYCHHC JJINTCIBHOI'O BDEMCHU;

* BBICOKAsI CTCIICHb OYMCTKH IIJIACTA B PE3Y/IbTATE
KUCJIOTHOU OOPabOTKY;
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MHHOBA

* BBICOKAsl TEMIIEPATYPHAS CTAOUIBHOCTD;

¢ JIETKOCTb POHUKHOBEHUS B IJIACT;

* HU3Kas TEHJICHIUA K OOPA30BAHUIO IMYIbCUH C
IJIACTOBBIMHU (DITIOUTAMH.

ITprMepsl IPHMEHEHHA (PEATH3ALHH).
[Mpumensercs ¢ 2005 roga. O6paboTaHo 6oiee
1000 ckBaxkuH (Poccus, YkpauHa, TypKMEHUCTAH,
Kazaxcran, benmapycs).

KoMILJIeKCHBIE TEXHOJIOI'HH IIOBBIIICHH I
HedTeoTHaYH IITACTOB C HCIIOJIb30BAHHUEM
HOBBIX MHOTO(DYHKITHOHAJTBHBIX
XHMHYECKHX PEATE€HTOB H COCTABOB

Pyxosooumens: MK. Pozaués.

TTatenTt PO Ne 2414290 ot 07.09.2010; ITatent PO Ne 2359002 oT
14.11.2007; TTonOKUTENBHOE PEMICHHUE IO 3aABKE HA TaTeHT PO
Ne 2014112484.

DeodepansHoe 20CYOapCmEeHHoe OO0NCeNHOe
00pa3oeameivioe Yupeincoerie 6biCuLezo
npogeccuonanvro2o 0opazosanus Hayuonanoroiil
MUHEPANLHO-CoIPLEEOLL YHUsepcument  OpHbili»

AKTyaJIbHOCTB Pa3padoTKHu. COXpaHCHHE
U YBEJIMYEHUE KOJIMYECTBA JOOBIBAEMON HE(PTH.
CHUXEeHHE OOBOJHEHHOCTHY CKBAKHHHOM
OpogyKIHU. COKpaIeHUE CPOKOB OCBOECHUS
Y BBO/I4 CKBAKHMH B 9KCILTYaTAITHIO. 3AIUTA
HEPTETPOMBICTIOBOI'O OOOPYIOBAHUS OT
ArPECCUBHBIX IUTACTOBBIX U CTOYHBIX BOJI.

Onucanue (CyTs pa3padoTkwn). [TIoBbIIICHUE
HEPTEOTAAYM IUTACTOB ITyTEM IPUMEHEHU A
HOBBIX MHOT'O(DYHKITMOHAJIbHBIX XUMUYECKUX
PEArEHTOB U COCTABOB, OOECIIEUNBAIOIINX
COXPAaHEHUE U YIIYUYIIEHUE (PUIBTPALTMOHHO-
€MKOCTHBIX CBOMICTB NOPOJI-KOJJIEKTOPOB.
Hcronbp30BaHUE OOPATHBIX BOJOHEPTAHBIX
amyabcurt (OBHY) — «GIOKHPYIOINX COCTABOBY,
334KAYMBAEMBIX B CKBA)KUHY C IEPEKPBITUEM
MHTEPBAJIA NEPPOPALINU WIH C TPOJABIUBAHUEM
B IIPU3A00MHYIO 30HY NIPOAYKTHUBHOIO IIACTA IIPU
INIYIIEHWH, OOECTIEYUBAIONINX COXPAHEHUE €€
(PUIIBTPAIMOHHBIX XAPAKTEPUCTUK 1, KAK CJIEICTBUE,
COXPAaHEHHE NPOJYKTUBHOCTH CKBA’KHUHBI;
OBPATHBIX KUCJIOTOHEPTAHBIX aMyIbcUIl (OKHD)
— «CTUMVJIMPYIOIIUX COCTABOB», 3AKAYNBAEMBIX
B CKB2’)KHHY C ITIPOAABIMBAHUEM B IIPHU3a00HHYIO
30HY IUIACTA, OOECIICYUBAIOMINX YIYUIICHNE €€
(PUIBTPAIMOHHBIX XAPAKTEPUCTUK U, KAK CJIEICTBUE,
ITOBBIIIICHUE ITPOYKTUBHOCTH CKBAKHUHBI;
ruIpoPOOU3NPOBAHHOIO ITIOJIMMEPHOT'O COCTABA
(TTIC) — <30I PYIOLIETO COCTABA», 3AKAYUBAEMOTI'O
B CKBKMHY C IPOZABINBAHUEM B IIPU3A00MHYIO
30HY IIJIACT4, OOECIICYNBAIOIIETO BHYTPUIIIACTOBYIO
H3O0JISIINIO B HU3KOIIPOHUIAEMBIX KOJJIEKTOPAX.

KOHKYpEHTHBIE IIPEHMYIIECTBA
(IEHHOCTB, YHHKAJIBHOCTH). BO3MOXXHOCTD
HAIIPABJIEHHO PEr'yJIMPOBATh (PUIBTPALIMOHHBIC
XAPAKTEPUCTHUKU IPHU3a60MHOI 30HBI I1JIACTA,
06ecneunBaoast UX COXPAHEHHE, BOCCTAHOBJICHUE
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U YIYYIIEHUE B PA3JIMYHBIX I'€0JIOrO-(PU3UIECKUX
U TEXHOJIOTUYECKUX YCJIOBUAX PA3PAOOTKHU
HEMTEra30BbIX MECTOPOXKICHUN. BO3MOXXHOCTD
NPOBEAEHNA BHYTPUILIACTOBOIM BOJAOU3OJIALINU B
HU3KOIIPOHHUIIAEMBIX KOJUIEKTOPAX.

IIpuMepsl HPUMEHEHU A (PEATUIAIHUN).
Pa3paboTaHHBIN KOMIIIIEKC MOXKET IIPUMEHSITHCS
Ha HEPTAHBIX MECTOPOXJEHUAX U COCTOUT U3
CJIEYIOMINX TEXHOIOI'UH: TEXHOJIOTUSA ITTYIIEHUA
U CTUMYJISALIMU CKBAXKUH IIPU MTOJ3EMHOM PEMOHTE
C UCIIOJIb30BAHHUEM T'HIPO(POOHBIX 3MYJIbCUOHHBIX
COCTABOB; TEXHOJIOI'MA BHYTPUILIACTOBOM
BOJIOU3OJIAIIUN B HU3KOTIPOHHUITAEMBIX KOJJIEKTOPAX
C UCIIOJIb30BAHHUEM T'HIPO(POOU3UPOBAHHOIO
TTOJIMMEPHOT'O COCTABA.

TeXHOJIOTUA THAPABIHYECCKOT'O pa3priBa
IJIACTA C IPHMEHEHHUEM BOJHOI'O
IIOJITHCAXAPHUHOI'O I'eJIs1 HA OCHOBE
KOMILIEKCA <XumMeko B»

Pyxosooumens: J1LA. Mazaoosa.

Prynegpmu u 2asa um. HM.Iyoxuna

OnucaHue (CyTh pa3padOTKH).
IIpeacTaBaeHHas pa3padboTKa OTHOCUTCS K
061aCTU UHTEHCU(DUKAITUH HEPTEra30/[06bIYU.
MupOBOH OIBIT HEPTEAOOBIUN TOKAZBIBAET, UTO
OJJHUM U3 HanooJee 3P(PEKTUBHBIX METOJOB
MHTEHCU(PUKALTNU PAOOTHI CKBAXKUH SABJISIETCS METO]
U PaBINYeCKOro paspuisa rtacta (I'PIT). Ipu
JaHHOM METOZE TEXHOJIOIMYECKA JKUIKOCTD O]
BBICOKUM JIABJICHUEM 3dKA4MUBACTCA B IUIACT, CO34aBast
BBICOKOIIPOBOAAIUE TPEIIMHDI, IIO3BOJIAIOIIUE
KPATHO YBETUYUTD IPOSYKTHUBHOCTb CKBAXKHH.
Baxknenmum (pakTOPOM YCIIEMTHOCTU NPOLIEAYPEI
I'PIT ABIAETCA KAYECTBO IPUMEHAEMBIX )KUJIKOCTEN
pas3poIBa.

Ha ceropnsmnuuii ieHs B PI'Y HepTH 1 ra3a
uM. .M. T'y6KrHa CO3/JaH KOMIUIEKC PEATEHTOB
«XuMeKo B» niist nponssoacTsa resnent ['PIT Ha BOgHOM
ocHoBse. MICII0/Ib30BaHME JAHHOI'O KOMILJIEKCA
IO3BOJIAET HPOBOAUTD onepanuio I'PIT B pa3jindHbIX
KJIMMATUYECKHX 30HAX, 4 TAKXKE IIPU U3MEHAIOIMIUXCS
TEXHOJOI'MYECKUX U IIJIACTOBBIX YCJIOBUAX. KOMITIEKC
«XHMEKO B» BKJIIOUAET B C€6s1 FEIMPYIONINUHI ATE€HT
Pa3IUYHBIX MAPOK U TUIIOB JIJIS IPUTOTOBJICHUSA
JIMHENHOTI'O I'eJist; CIIMBAIOMIMH AT€HT PA3/IUYHbIX
MAapOK U THUIIOB JIJIg IIPEBPAIEHN A TUHENHOTO B
CIIIUTBIN I'EJIb C TOBBINIEHHBIMU BA3KOYIIPYTUMHU
XAPAKTEPHUCTUKAMU; KOMIIO3UIUIO ITIOBEPXHOCTHO-
AKTUBHBIX BEMIECTB, IPEJIOTBPAIIAIONYIO HAOYXaAHHE
[JIMH, CHUKAIOMYIO IIOTEPHU IABJIEHNA HA TPDEHHUE,
NPEJOTBPAMAIONTYIO O6PA30BAHNE IMYJIbCUL
C IUIACTOBBIMU (PIIIOUAMU U OOJIETYAIOITYIO
OCBOEHHUE CKBAXKUHBI 1TOCJIE I'PIT; AECTPYyKTOPHI
PAa3IUYHBIX TUIIOB /I PA3PYIIEHHA CIIUTOTO
reJIsl OCIIE IIPOBEACHU S OOPAOOTKH; OAKTEPULU]],
NPEJOTBPAIIAIONINI 6AKTEPUOIOTUIECKOE
3aPAKEHHUE 3aKAYMBAEMOT'O BOJHOI'O I'eJid U
NPOAYKTUBHOTI'O KOJIJIEKTOPA B Y4CTHOCTH.



KoHKypeHTHBIC IPpENMYyIIeCTBa (EHHOCTD,

YHHKAJIbHOCTD):

1. KOMIIJIEKC PEAr€HTOB MOXET ObITh IPUMEHEH KAK
HAa [IOTOKE, TAK U IIPU ITIOJIHOU IIPEABAPUTEILHOMU
IIOATOTOBKE BCEX TEXHOJIOTMYECKUX JKUJKOCTEHU
Ha KyCTOBOM IVIOLIA/IKE.

2. TloaXoAunT AL PA3IUYHOro 060pyaoBanus I'PIT,
UCIO/Ib3YIOMIEIO PA3HBIE TUIIBI JO3UPYIOLINX
YCTPOUCTB.

3. BO3MOXXHO IIPUMEHEHUE B IUIACTAX C
TEMIIEPATYPOU 10 125 °C;

4. He BBI3BIBAET YPE3MEPHOTO HAOYXAHUSA [VTUH
U MOKET 6€301aACHO PA6OTATh B IIJIACTAX C UX
HOBBIIIEHHBIM COAECPKAHUEM.

INonucaxapuaHbIE ) KUIKOCTH ITTy HICHH A
Pyxosooumens: JLA. Mazaooaa.
PI'ynegpmu u 2asa um. HM.I'yoxuna

Onucanue (CyTh pa3pabOTKH).
[IpeacTaBieHHAs Pa3padOTKa OTHOCUTCS K OOJIACTU
KaIIMTAJIbHOI'O PEMOHTA CKBAKUH. CAMOU MaCCOBOU
Ooneparmren C UCMOAb30BAHUEM XUMHUUECKUX
PEATEHTOB SABJISAETCS ONEPALIUS ITIYIIEHU
CKBaKMH. [TTyIIeHrE CKBAXKUH HEOOXOAUMO LIS
HOAJIEPKAHUS KOHTPOJIA HaJl CKBAXKUHOM BO BPEMS
OPOBEAEHU S JTIOOBIX CKBAXKMHHBIX ONEPAIIUNA U
NPEJOTBPALIEHHS OECKOHTPOIBHOI'O BEIOPOCA
ITACTOBBIX (PIIOM/IOB HA JTHEBHYIO IOBEPXHOCTD.
Paspaborannas B PI'Y He(ptr 1 raza um. .M. I'yGkrHa
JIMHENKA )KUJIKOCTEN ITTYIIEHHUS JOCTATOYHO
Pa3sHOOOPA3HA, T.K. PA3JIMYHBIE CKBA’)KMHHBIE U
ITACTOBBIE XAPAKTEPUCTHUKU U YCIIOBUS ONPEAEIAIOT
psn TPEOOBAHUH, IPUMEHAEMBIX K KUIKOCTAM
mymenus. HanpuMep, A1 INTyIEHUA CKBAKUH
B BBICOKOITPOHHUIIAEMBIX IIJIACTAX HEOOXONUMBI
JKHJIKOCTH, OOIaJAI0NIVE TOBBIIIEHHOM BA3KOCTBIO
Y HU3KOIH (puibTpanueit. IlonucaxapugHele
JKUAKOCTH I InyieHusa CKBaKuH (COKI'C) Ha
BOJJTHOM HJIA BOJHO-COJIEBOM OCHOBE IPEACTABIAIOT
COO6O0T1 reJI HA OCHOBE MOJU(DUITMPOBAHHBIX
ryapos. [Ipu 06aBIEHUN CITUBAIONUX ATEHTOB
MOJIMCAXAPUHBIN I'eJIb OOPA3YET EAUHYIO CIIUTYIO
CTPYKTYDPY, 3(PPEKTUBHO OIOKUPYIOIIYIO KDYITHBIE
HOPHI U TPEMUHBL [TonncaxapuIHbIA BOAHBIN I'€b
TEPMOCTAOGUJIEH NTPH IIJIACTOBOU TEMIIEPATYPE 10
100 °C, nMeeT HU3KYIO BA3KOCTD, YTO BAXKHO JJIA
o6ecriepeOornHON padoTsl DIIH, OTINYaAE€TCs HU3KOH
duipTpanuei, a UabTpaT 061a5A€T HU3KUM
MOBEPXHOCTHBIM HATXKEHHUEM, UTO CHHUXKAET ETO
CONIPOTUBJIEHUE JIJIS IPUTOKA HE(PTU B CKBAXKHUHY.

JJ1 MOJTy4eHN A NOJIMCAXAPUHBIX I'eJIEN
HCIIOJIb3YIOTCA PEATEHTHI KOMIUIEKCA I'€JIMPYIOIIETO
«XunMeKO B»: reneobpazosaresip I'TII-3, ClIMBAOM NN
arenT CII-PII, 6opatHsblii cluusarens bC-1 u buonus
«brnoman».

B xauecTBE BOAHON OCHOBBI JIJIA IIPUT'OTOBJICHU A
TTCXKT uCcnonb3yeTcs NPECHAsI TEXHUYECKAS
WJIN IOATOBAPHAA BOJIA C HU3KHUM COLEPKAHUEM
MOJIMBAJIEHTHBIX KATUOHOB (<500 MI/11), KOTOpast

MOYKET COAEPKATH COTU-MHUHEPATIU3ATOPHI C
OJTHOBAJIEHTHBIMU KATUOHAMU, XJIOPUCTBIN HATPUN
WY KAJIAN — JJ1 YBEJIMYEHU A TJIOTHOCTH KUAKOCTH.
VTaKeIeHHbIE IOINCAXAPUHBIE )KUAKOCTHU
mrymeHus (YT2KI) ncrionb3yroTcs JJ1s INTYIICHU S
CKBAKMH C BBICOKUM IJIACTOBBIM JABJICHUEM.

KOHKYpEHTHBIE IPEUMYINECTBA (Il€HHOCTD,
YHHUKAJIBHOCTE). THIuOUpyIomue CBONUCTBA
PEAOTBPALIAIOT HAOYXAHUE ITIMHUCTBIX
MHUHEPAJIOB, OOPA30BAHUE HEPACTBOPUMBIX B BOJIE
COJIeN, KOPPO3UIO, OOPA30BAHUE YCTONYHBBIX
BOAOHEPTAHBIX 3MYJIbCUH, [IO3BOJISIIOT COXPAHUTD
KOJIJIEKTOPCKHUE CBOUCTBA IVIACTA.

IIpuMepsl NPUMEHEHU (PeaTHu3aANHuH).
IMpumensercs ¢ 2001 roga, 06padoTaHO OKOIO
3000 ckpaxxuH (Poccust, YkpanHa, TypKMEHUCTaH,
Kasaxcran, benapycs).

PUBHKO-XHUMHICCKHE METOIBI
COBEPIIECHCTBOBAHH A IIPOIIECCOB
TOOBIYH HE(PTH HA MECTOPOKICHHUSIX C
HHU3KOIIPOHMUIIAEMBIMH IIOJTHMHUKTOBBIMH
KOJ/UIEKTOPAMH

Pyxosooumenv: MK. Pozaués.

Dedepanbroe 20CYOapCmeeHoe 6100HCenHoe
00pa306amenvHoe YupexncoeHie 8blCulezo
npogeccuonansbro2o 0o6pazosanus Hayuoranorsiil
MUHEPATLHO-CbIPLEBOLL YHUBepcUumen « OpHbLLi»

AKTYaJIBbHOCTH Pa3pa0OTKH. YXY/IIIEHUE OGIIEN
CTPYKTYPBI 3aI14COB YITIEBOAOPOAOB B POCCHUIICKOI
depepanuy O6YCIOBIEHO UCTOMEHUEM 3aI1ACOB
MECTOPOXKJICHUH MAJIOBSI3KOU HE(DTH, 3AKITIOYEHHOMN
B KOJUIEKTOPAX OTHOCUTEJIBHO IIPOCTOI'O CTPOCHUS.
JJaHHOE O6CTOATENIBCTBO BBIHYKAAET IEPEXOAUTD K
Pa3pabOTKE U IKCILTYyATALUH CIOKHOIOCTPOEHHBIX
MECTOPOXIECHUN C HU3KOIIPOHUILIAEMBbIMU
MHOJIMMHUKTOBBIMH KOJUIEKTOPAMU (HAIIPUMED,
[Tpro6ckoro). Jonsa TpyJHONU3BIEKAEMBIX
34I14COB, COAEPKALIUXCS B KOJUIEKTOPAX HU3KOU
MPOHUILAEMOCTH, B OOIIEH CTPYKTYPE CHIPHEBOM
6a3bl Poccun nipesbimaeT 40%. IIpy 3TOM IbBUHASA
JOJIA TAKUX MECTOPOXKACHNUI HAXOAUTCA HA
TEPPUTOPUH 3anaJHOM CUOHUPH, 111 KOTOPOIH
XAPAKTEPHBI TPAJAUIIUMOHHBIE METO/BI PA3PA0OOTKH
MECTOPOXK/JAEHUN U TEXHOJIOTUHN BCKPBITUA U
IVIYIIEHUS CKBAKUH, PEAJIM3YEMBIE 3294CTYIO O€3
ydeTa CBEACHUN O MUHEPAJIOTHYECKOM COCTABE
NPOAYKTUBHBIX OTIOXKEHNUN. B CBA3M C 3TUM
BAKHEHIIEH HAYYHOM U IIPAKTUYECKOU 3aJa4eit
CTAHOBUTCA PA3PA0OTKA TEXHOJIOTUIT BTOPUYHOI'O
BCKPBITUSA HU3KOIIPOHUIIAEMBIX IIJIACTOB, INTYIIEHU
U UHTEHCU(PUKAIIUY CKBA’KHUH, HATIPABJICHHBIX HA
HOBBIIIEHUE 3(PPEKTUBHOCTH PAO6OTHI CUCTEMBI
«1IACT — CKBA’KWHA», U YBEJIMYEHNE KO3(PPUIITUEHTOB
U3BJIEYEHUA HEPTU HA TAKUX MECTOPOXK/IEHUAX.

Onucanue (CyTbh pa3padborTku). CyIHOCTb
TEXHOJIOTHH 3aKIIOYAETCS B IOBBIMNICHUH
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3PHEKTUBHOCTU UZBJICUECHUSI HEPTHU 13
HU3KONPOHUIIAEMBIX TOJIMMHUKTOBBIX KOJJIEKTOPOB
34 CYET BHEJIPEHUS TEXHOJIOT U (DU3UKO-
XHUMUYECKOT'O BO3JIEUCTBHU S HA IPOAYKTUBHEIE
IJIACTBL, OCHOBAHHBIX HA UCIOJIb30BAHUH

BOJIbI HU3KOM MUHEPAIN3ALIUH B KAYECTBE

33aKaYMBAEMOU )KUJIKOCTH B CUCTEME NOJICPXKAHUS

IIACTOBOTIO JABJICHUS, 4 TAKXKE PA3HOOOPA3HBIX

ruApOMOOUZUPYIOMINX COCTABOB IIPH BTOPUIHOM

BCKPBITUU IIJIACTOB U ITTyIIIEHUY CKBAXKUH IIEPE]]

MO/I3€MHBIM PEMOHTOM:

* TEXHOJOTUA IUKINYECKOU 3AKAYKHU B
HU3KOIIPOHULIAEMBIH ITOJIMMUKTOBBINA
IUIACT HU3KOMHUHEPATU3UPOBAHHON U
MHHEPATU3UPOBAHHOI BOJBL, TO3BOJIAIONIAS
YBEJIUYHUTD KOI(MDMUITUEHT U3BICYEHUSI HEPTU
HAa MECTOPOXKJIEHHUAX C TPYJHOU3BIEKAEMBIMH
3aIacaMuy;

* TEXHOJIOTUA ITTyIIEHU CKBAXKUH IEPE]
MOJI3EMHBIM PEMOHTOM C IPUMEHEHUEM
ruApOPOOHU3UPYIOLIETO COCTABA,
MPEACTABIISAIONIETO COO0 BOJHBIN PACTBOP
ruapodoodusaropa HI-1.

Peanu3anus JAHHBIX TEXHOJIOTHUH IPU pa3pabOoTKe
HEIMPOHUIIAEMBIX TOJIMMHUKTOBBIX KOJUIEKTOPOB
TO3BOJINT:

* COXPAaHUTb, BOCCTAHOBUTD U YBEJIUYHUTD
MIPOHUIIAEMOCTb TPU3A60MHON 30HBI IJIACTA IO
HepTH;

* NOATOTOBUTDH IPU3AO0MHYIO 30HY IIACTA
K IIPOBEJIEHUIO I'€0JIOTO-TEXHUYECKNX
MEPOIPHUATHH 34 CYET HAITPABIEHHOTO
PETYIUPOBAHHUA €€ MEXAHUYECKON IIPOYHOCTH;

* YBEJIUYMUTD KOA(P(PUIIUEHT BBITECHEHU S HEPTHU 32
CUYET UCIIOJIb30BAHUSA PA3PA6OTAHHBIX COCTABOB
JUIA 3aBOJJHEHUS;

* YBEJIUYUTH KO(PPUIIUEHT OXBATA IIACTA
3aBOJTHEHHEM 34 CUYET HAIIPABJIEHHOI'O U3MEHEHHUA
MIPOHUIIAEMOCTH ITPOAYKTUBHOM 30HBI IIACTA.

CoCTAaB JIJIst MOBBINICHUSA He(DTEOTHATH
ILIACTOB

Pyxosooumens: A.B. [1lemyxos.

DedepanbHoe 20CyoapcmeeHoe 6100xcemHoe
00pPA308aAMENLHOR Y UPENCOCHUE BbLCULE2O
npogeccuonansbro2o 0o6pazosanus Hayuoranorsiil
MUHEPANLHO-CoIPBEBOIL yHUBepcUmem o OpHblil»

AKTYaJIBbHOCTH Pa3pabOTKH. TeXHOIOT U
HAMPAaBJIEHA HA PA3PA60TKY MECTOPOXKACHUN
BBICOKOBA3KHUX HCQ)TCIZ, AKTHUBHO YBCINYHNBAIOINX
CBOIO JIOJIIO B CTPYKTYPE OBIIUX 3211aCOB POCCHUIICKOH
Depeparuu. AHAIOTY: TaTeHThI RU Ne 1274372,

Ne 2178519, Ne 2178068, TIpuMeHsieTCs
H4 MECTOPOXIEHUAX KaHa bl

Onucaunue (CyTs pa3padorkm). CoCcTas iist
MHOBBIIICHUS HEPTEOTIAYHN TJIACTOB COIEPKUT CMECh
PAaICoOBOI'O U MAJIbMOBOT'O MACEJI C IOOABICHUEM
KCUJIOJIA TIPU CJIEAYIONMIEM COOTHOIIEHNUH
KOMIIOHEHTOB, MACC. %: PAricoBoe Mmacyuo ot 90,0
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10 95,0, marbMoBOE Macyo OT 3,0 10 8,0, KCHUIox

ot 2,0 10 5,0. JO6aBICHUE KCUJIOJIA YBEITUYUBACT
OTMBIBAIONIYIO CIIOCOOHOCTDH COCTABA IO OTHOUICHUIO
K CMOJIaM, acanbTeHaM U napaduHam. Paricosoe

U IAJIbMOBOE MACJ/Ia O01a/1AI0T HENTUZUPYIONUMU
CBOMCTBAMH, PA3AECIAIOT ATPETATHI AC(PAJIBTEHOB U
TAKUM OOPA30M YMEHBIIAIOT BA3KOCTb HEPTU IIPU UX
B3aUMO/ICHICTBHUU HA TPAHUIIE «PEATCHT — HEDTh.

KoHKypeHTHBIE IIpENMYyIIeCTBa (HEHHOCTD,
YHHKAJIBHOCTB). [[peMyIeCTBOM ABJIAECTCA
MHOJIy4EHUE O€30IIACHOIO B IPUMEHEHHUH COCTABA,
06J1a12I0IIETO BBICOKMMH HE(DTEBBITECHAIOIUMHA
CBOMCTBAMU, OKA3bIBAIOLIET'O BJIUAHUE Ha
PEONIOrUYECKUE CBOMCTBA HEPTU (YMEHBIIEHHUE
BA3KOCTU U HANIPSOKEHUS CIBUT'A), HAIIPABJIEHHOI'O
HA [OBBIIIEHUE HEPTEOTAAUH IUTACTOB HE(PTAHBIX
MECTOPOXKICHUN.

IIpuMepsl HPUMEHEHH A (PEATH3AHN).
ITo cnoco6y NPOBOAMUIIUCE JTAGOPATOPHBIE
UCIIBITAHUSA, IPOMBIIIJIEHHOT'O BHEJIPEHH A HET.

DIAEKTPOTEPMHUIECCKHUI KOMILIEKC
JJIA yBeIndeHuA Hedreoraaau
IPOAYKTHUBHOTIO ILJIACTA
Pyxosooumenu: BC. Jlumeurenxo, I'H. Conogves.
Tamenm PD Ne 2405928; [lamerm PD Ne 92087
DedepanbHoe 20CYOapCmeeHHoe 6100HCenHoe
00pa308aAMENLHOR )Y UPENCOCHIUE BbLCULE2O
npogeccuonansbrozo 0o6pazosanus Hayuornanorsiil
MUHEPATLHO-CoIPLEBOIL yHUBepcumem o OpHolit»

AKTYyaJIbHOCTH Pa3paboTKu. Pazpaborka
IpeAHA3HAYCHA I BO3LEUCTBUA HA IIPOAYKTHBHBIE
TJIACTHI TSPKEJIOM BBICOKOBSI3KOM HEPTU C 1IE/IBIO
YBEIUYEHMS €€ JOOBIYM U HATIPABJICHA HA
MHOBBIIMIEHUE HEPTEOTAAYN TPOLYKTUBHOI'O ILJIACTA
34 CYET HENIPEPBIBHOM IIEPENAYH TEIVIOBOM SHEPIUU
B IIPOJYKTUBHBIN I1JIACT C OZHOBPEMEHHOM OTKAYKOM
HEPTU.

Onucanue (CyTh pa3padoOTKH).
Pecypcocbeperaonuii 1 3KOJI0rUYeCKU O€30I1ACHBIN
CIIOCO6 M yCTPOHCTBO TEIJIOBOI'O BO3ZAECHCTBUSA HA
OpU3a60MHYIO 30HY CKBAKMH OCHOBAHBI HA HATPEBE
JKUJKOCTU B U30JIMPOBAHHOM YYACTKE CKBAKHUHBI
HA YPOBHE NPOJYKTUBHOTO IIJIACTA, YTO MO3BOJISIET
IPU OJTHOBPEMEHHOM OTKAYKE BBICOKOBSI3KOH HEPTU
IITAHT'OBBIM HACOCOM B YCJIOBHUSIX HUCIIOJIb30BAHUS
6—8 3260 HBIX I'€HEPATOPOB TEILJIOTHI MOIITHOCTHIO
210 500 KBT Ha MECTOPOXKAECHHUAX C IPOAYKTHBHBIMU
IJIACTAMHU Ha ITy6rHaxX 70 1800 M AOIOIHUTEIBHO
JI06BIBATH HE MeHee 200 ThIC. TOHH HE(PTHU B 'O/,

KOHKyYpEeHTHBIE IPEUMYILECTBA (IIEHHOCTD,
YHHKAJIBHOCTE). Pa3paboTaHHasA TEXHOIOTHUA
MO3BOJUT OOECTIEUNTDb BOCCTAHOBJIEHUE
TUJPABINYECKON CBA3U IJIACTA CO CKBAXKUHOU,
YBEIUYEHNE HEPTEOTAAYHN U JEONUTA IVIACTOB
C BBICOKOBA3KOU HE(PTBIO CKBA’KHH, 4 TAKIKE



BO30OHOBJIEHUE IKCILTYATAITUN HEPEHTAOEIbHBIX
CKBAKUH. CTOMMOCTD 32TPA4Y€HHON JIEKTPOIHEPIUU
IIPU 3TOM COCTABUT He 60see 10% OT CTOUMOCTH
JIOOBITON HE(PTU IIPU CYIIECTBEHHO MEHBIIINX
KaIIMTAJIbHBIX 3ATPATAX HA 3JIEKTPOTEPMUYECKOE
060pPYIOBAHHE.

IIprMepsI IPHMEHEHHA (PEATHIALHH).
Pa3paboTka MOXET IPUMEHATHCS JJ15 TETJIOBOM
06pPa6OTKU POAYKTUBHOT'O T1JIACTA BBICOKOBSI3ZKOM
HeMTHU, BOCCTAHOBJIEHH S TH/IPABINYECKOU CBA3H
IUIACTA CO CKBAKUHOI, YBETUYEHHU S HEPTEOTAUN
OPOAYKTUBHOIO ILIACTA U I€OUTA CKBA’KHH, 4 TAKXKE
BO30OHOBJIEHU S SKCIUIYATAIIMU HEPEHTAOEIBHBIX
CKBa’KMH Ha HE(PTh, IPUPOAHBIN I'a3, HA IPECHBIE,
MHUHEPAJIBHBIE U TEPMAJIBHBIE BOJIBL.

VCnoBUs IPUMEHEHUST: TPOU3BOAUTEIBHOCTD — JJO
200 M?/cyT,; rmybrHa nogadu — Ao 1830 M; yaenpHas
IJIOTHOCTB HEPTHU — 0,82; COAEPKAHUE BOJBI
U IIECKA — JTI060€; 3a00rHag TeMnieparypa — <107 °C.

INonuMep-ImOJITHMEPHEBIE COCTABBI 114
MOBBINICHU A HE(TEOTTAYH TLIACTOB

Pyxosooumens: JLA. Mazaooaa.

PI'ynegpmu u 2asa um. HM.I'yoxuna

Onucanue (CyTh pa3pabOTKH).
IIpeacTaBieHHAs Pa3padOTKa OTHOCUTCS K
06JIACTU NOBBIIIEHUS HE(PTEOTAAYH IITIACTOB.

B cuy IpupOAHBIX CBOMCTB U XAPAKTEPUCTHUK
KOJUUIEKTOPOB U HACBIIIAIOMINX UX IIJIACTOBBIX
(PIIIOUIOB HE BCA 3AJIETAIONIAS B 3TUX KOJJIEKTOPAX
HEPTb MOXKET OBITH JOOLITA IIPU €CTECTBEHHOM
peXxuMe padOTHI IIJIACTA. JIJIg TOBBIIIEHUA
BEJIMYMHBI U3BJIEKAEMBIX 34I14COB HEPTH
MPUMEHSIOT CIIEIIUAJIbHBIE (DU3UKO-XUMHUUECKHE
METO/IbI, IOBBIIIAIOINE HEPTEOTAAYY IIACTOB.
OIHHUM U3 TAKUX METOJIOB SIBJISAECTCA IPUMEHEHNE
Pa3paboOTAHHOI'O TOJIUMEP-TIOIMMEPHOT'O COCTABA
(TIT1IC), npegHA3HAYEHHOI'O JIS1 BBIDABHUBAHUA
npoduIer IPUEMUCTOCTH OTAETBHBIX ITPOILIACTKOB
OPOAYKTUBHOI'O KOJIJIEKTOPA U YBEJIMUEHUS OXBATA
IUIACTA 3AaBOJHEHHEM, A TAKXKE I U30JALIUNA
HEXEJIATENBHBIX BOJ,

II1C npecTaBaseT CO60M reb, KOTOPBIHA

C TEYEHUEM BPDEMEHU HAOHUPAET BA3KOCTbD.

B cOCTaB rens BXOAAT PACTBOPHI MOJIMAKPUIAMULA
U MOJIMCAXAPUAA. 32 CHET MEKMOJIEKYIAPHOTO
B3aUMOJIEHCTBUSA BOAOPACTBOPUMBIX ITOJIMMEPOB
MPOUCXOAUT 3aTYIIEHUE COCTABA, 4 BA3KOCTD
MOJIY4EHHOM CUCTEMBI 3HAYUTEIBHO IIPEBBIIIAET
BA3KOCTb MCXOJHBIX ITOJIMMEPOB. KpoMme Toro, 32
CUYET TOT'O, YTO B COCTABE OTCYTCTBYET CIINBATEID,
NPOUCXOAUT yBeandeHue BA3kocTu II1C co
BPEMEHEM B IUTACTE, YTO OTPAKAETCA HA ITOBBIINIEHUH
(paxTOpa PUABTPALMOHHOTO COIPOTHUBJICHUS.

KOHKypEeHTHBIE IPENMYIIIECTBA (LIEHHOCTD,
YHHKAJIBbHOCTB):
* BBICOKAsI TAMIIOHHPYIOIIAsI CIOCOOHOCTD
BBICOKOIIPOHUIIAEMBIX 30H;
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* BO3MOXXHOCTB PETy/INPOBAHUS IPOYHOCTH
BOZIOM3OJISIITMOHHOI'O KPaHa IO POCTY JABJICHUS;

* CTOHKOCTbD K TEMIIEPATYPE U MUHEPAJINUIALIN;

* XOpOIIas HEPTEBBITECHSIIONAS CHOCOOHOCTb.

MHHOBA

IIpuMepsl HPUMEHEHU A (PEATUIAIUN).
ITpumenstoTcs ¢ 2012 roga, 06paboTaHo 20 CKBAXXHUH
(Poccns, Kazaxcran).

KoHueHTpuaeckue 1u(pToOBbIE€ KOJTOHHBI
Ha OCHOBE CTAJIEIIOJTHMEPHOM TPYyOBI
(rexHoOrHA cirycka CIIT 6e3 rymeHus
CKBa>KHHBI)

Pyxosooumens: A.B. POOuHn.

00O dlckoszeorxabenv»

AKTyaJIbHOCTH Pa3pabOTKH. B ra30BbIX
CKBAKUHAX MOKET IIPOUCXOAUTDb KOHICHCALUSA
apOOOPA3HOI BOABI M3 I'A32 U IIOCTYILJIEHUE
BOJIbI HA 3200U CKBAXKUHBI U3 IJIACTA.

B Ha4yaIbHBIN NEPUOJ, PA3PAOOTKH 3AJIEKU IIPU
BBICOKMX CKOPOCTSX r'a30BOT'O OTOKA HA 3260€
CKBAKMH U HEOOJIBIIIOM KOJIMYECTBE X KUJKOCTU

OHA IIPAKTUYECKU ITIOJIHOCTBIO BHLIHOCUTCS Ha
IIOBEPXHOCTD. [10 Mepe CHMXKEHUA CKOPOCTU

MOTOKA I'a3a HA 3200€ U YBEJTUYEHH S PACXO/1a
JKUJKOCTH, HOCTYIAIONIEHN HA 326011 CKBA’KMHBI 34
CcYeT OOBOAHEHUSI TPOHUIIAEMBIX ITPOILIACTKOB U
YBEIUYEHHS OOBEMHON KOH/IEHCATO-HACBIIIIEHHOCTU
TIOPUCTOU CPEJIbL, HE O6ECTICUNBACTCS OTHBIN
BBIHOC JKMJIKOCTH U3 CKBAKUHBI, IPOUCXOAUT
HAKOIIJIECHUE CTOJIOA JKUIKOCTH HaA 3260¢€. OH
YBEJIMYMBAET IPOTUBOLABICHUE HA IJIACT,
IPUBOAUT K CYLIECTBEHHOMY CHHKEHUIO

JeOUTA, K MIPEKPAMEHNUIO IPUTOKA Ira3a U3
HU3KOIIPOHULIAEMBIX IIPOIUIACTKOB U JAKE K IIOJIHOU
OCTAHOBKE CKBAXKMHBI (CAMOIVIYIIEHHUIO).

Onucanue (CyTh pa3padoTkn). TexHOIOorus
KCILTYaTAIUMN CKBAKUH ITO KOHIIEHTPUYECKUM
JIU(PTOBBIM KOJIOHHAM — IIPOLIECC JOOBIYU I'd3a, B
KOTOPOM I'a3, HOCTYHAIOMIUI U3 TPOAYKTUBHOI'O
IUIACTA HA 3260€, PA3AENAETCA HA ABA IOTOKA.
ITOTOKM ra3da HOAHUMAIOTCA K YCTBIO CKBA’KUHBI I10
KaHaJIaM, OOPa30BAHHBIM ABYMSA KOHLIEHTPUYECKHU
Pa3MEMEHHBIMU O HA B APYT'OA KOJIOHHAMH TPYO
— HEHTPaIbHON TU(TOBOM KonoHHe (LIJIK) u
OCHOBHOMH TU(PTOBOH KOJIOHHE — MEKKOJIOHHOMY
npocrpascTsy (OJIK, MJIK). BHH3y 06€ KOJTOHHBI
COOOIIAIOTCA MEXAY COOO0M. [Tocie moybeMa raza
K YCTBIO CKBA’KMHBI IIOTOKH I'd34 COEJUHAIOTCA U
MOCTYIIAIOT B I'A30COOPHBIN KOJUIEKTOP. TEXHOJIOT U
KJIK BCrionb3yeTca 11 CO34AHUA YCIOBUN, ITPU
KOTOPBIX BOJA, NOCTYNAIOMAA HA 326011 CKBA’KHUHBI
(KOHJIEHCALIMOHHAA U B HEKOTOPBIX CJIY4YasaX
IUIACTOBAA), BBIHOCUTCS U3 CKBAKUHBI [IOTOKOM I'd34.

TK KJIK peanusyerT 3a/1a9y ONITUMH3A1IU U
PEXNMA IKCITYATALUHA OOBOAHAIOMUXCA CKBAKHUH
MOCPEACTBOM aBTOMATUYECKOI'O NOAJEPKAHUSA
B LIJIK nebura raza, He3Ha4uTeaApHO (Ha 10-20%)
MPEBBIIIAIONIETO MUHUMAJIBHBIIN IEOUT rasa,

Ne 4 (054) Oexabps/ December 2015 67



5051

MHHOBA

HEOOXOAUMBI JIJIS YAAJIEHUS )KUJKOCTH 10 MEpE

€€ IIOCTYIUIEHUS B CKBAXKMHY. Ba30BbIN 1€6UT
PACCYUTBIBAETCA JJIS1 KOJIOHH PA3HOTO pa3Mepa,
JaBJICHUN U TEMIIEPATYP IIOTOKA ra3a. [lonaepxanue
33/IaHHOI'O 3HAYEHUA I€OMTA OCYIIECTBIIAETCS IyTEM

HENPEPBIBHOI'O KOHTPOJIA pacxoaa rasa u3 MKII nyrem

ABTOMATUYECKOI'O peryauposanusa Ha PV MKH.

KoHKypeHTHBIC IPpENMYyIIeCTBA (LEHHOCTD,
YHHKAJIbHOCTD):
* BBICOKAsI KOPPO3UOHHAA CTOUKOCTD;
* XOPOIIHE TEIJIOU3OJIALMOHHBIE CBONCTBA;
* CTOMKOCTbD K BHEIITHUM IIOBPEXACHUAM (YAAP,
CMATHE);
* OTCYTCTBHUE OTIIOKEHUU HA BHYTPEHHEN
nosepxHocTu CIIT;

* T'MJPABIUYECKOE COIIPOTUBJIEHHUE HIXKE HA 30—-40%

10 CPABHEHUIO CO CTAJIBHOU TPYOOH;
* MHUHMMAJIBHOE BPEMS HA IPOBEJEHHUE CITYCKO-
O'’bEMHBIX OIIEPAITNIT;

* YBEJIUYECHHE 6E€30MIACHOCTU PA6OT 32 CUET YAAICHUS

JIIOJIEH U3 pabOYECH 30HBI;
¢ H3TrOTOBJICHHUC JJIMHHOMCPHBIMH OTPE3KAMU
(mocrasngeTcs Ha 6apadaHax).

IIpuMepsl IPUMEHEHU A (PEATUIAIUN):

e He TpebyeT INIyHIEHN CKBAXKUHBL, YTO BCETIA
OKa3BbIBAE€T HETATUBHOE BO3/ICHCTBUE HA
€CTECTBEHHBIE XAPAKTEPUCTUKH IPOJYKTUBHOTO
ILIACTA (CIYCK MMPOU3BOAUTCA B PA6OTAIOMTYIO
CKBAXKUHY);

* COKpalIEHHE BPEMEHU IIPOBEJEHUA PAOOT,

4 COOTBETCTBEHHO, COKPAIIIEHUE PACXO/IOB;

* MOBBIIIEHUE 6E€30ITACHOCTU NTPOBEAEHUA PAOOT;

¢ MOBBIMIEHUE IEONTA JOOBIYU I'a34, UCKITIOUEHHNE
OIEPALUU TTO IPOJYBKE CKBAKUHBI OT ) KUJIKOCTHA
UTJI.

JlaHHas TEXHOJIOI' M ObLIA BIIEPBLIE IPUMEHEHA
Ha MecTopoxaeHnH OAO «agnipom» B 2013 rogy.
BblI IPOU3BECH CITYCK CTAJIEIIOINMEPHOM TPYyObI
B CKkBaXUHY Ne 514 T'KII-5 Ypenrorckoro HI'KM
6e3 ryueHus ¢ PUKCAUEN B TPyObOaepKaTeie
JUIA SKCIUIYATAIIMU B KAYECTBE KOHLIEHTPUYECKON
JHU@PTOBOM KOJIOHHBI.

KuciorHsie 00pabOTKH C IPHMEHEHHEM
ITAB Hedrenox K> mapku CK

Pyxosooumens: J1LA. Mazaooaa.

PI'y negppmu u 2asa um. HM.I'yoxuna

OnucaHue (CyTh pa3padboTKH). [IpeacTaBacHHAs
Pa3paboTKa OTHOCUTCS K O6JIACTH UHTEHCU(DPUKATITUU
HedTerazogo6sau. MeTobl MHTCHCU(DUKATTUH
HCQ)TCI"ASO,ZIO6BI‘~II/I HaAIrpaBJICHbBI HA ITOBBINICHWC
MHTEHCUBHOCTH OTOOPA IJIACTOBOTO (PIIONA HA
BCEX dTAaIIax pa6OTbI CKBAKHHBI U IJTS1 PCIICHU A
PA3IUYHBIX TEXHOJOTHYECKUX 321a4 U TIPOOIEM.
OnHHUM U3 HAUOOJIEE PACHIPOCTPAHEHHBIX METO/IOB
MHTEHCU(PUKALINHU SBJISIETCS KUCJIOTHASA OOPadOTKA
OPOAYKTUBHOTO I1ACTA. OJJHAKO ONPEEICHHBIE
TCXHOJIOTUYCCKUEC OT'PAHUYCHU S NI IIJTACTOBBIC
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XAPAKTEPUCTUKH, HATIPUMED, BBICOKUE ITIOTEPU
JIABJIEHNS HA TPDEHHUE IIPU 3AKAYKE KUCIOTHI B ILJIACT
WA HU3KAs IPOHUIIAEMOCTD IPOAYKTUBHOIO IIACTA,
BCET/1a HAKJIA/IbIBAJIU CEPbE3HBIE OTPAHUYEHU

H4 IIPOBO/IMMBIC B HUX KHUCJIOTHBIE OOPa0OTKY,
TPeO6ys MPUMEHEHHUS CHELIUATBHBIX COCTABOB C
HU3KUM MEX(PAZHBIM HATSOKEHHUEM U 3aAMEJJIEHHOTO
AEUCTBUSA. BOIBITMHCTBO COCTABOB 3aMENJIEHHOT'O
JEUCTBUA COAEPKAT HEZHAUUTEIBHOE KOJIMYECTBO
CHUJIBHOI KMCJIOTHI MJIN PA3JIMYHBIE CIA0BIE KUCJIOTHI,
MEJIJIEHHO PEATUPYIOHIUE C IOPOJON B EJUHHILY
BPEMEHMU.

B ciry4ae ke BBICOKOITPOHUIIAEMOT'O KOJUIEKTOPA
TAKHE 3AMEJJIEHHBIE COCTABBI MOT'YT OKa34ThCSA
pOCTO HEI(PPEKTUBHBIMU B CBA3H C HU3KOHU
KHUCJIOTHOU EMKOCTBIO IIPUMEHAEMOI'O KUCJIOTHOT'O
COCTaBa. B TO k€ BpEMSA CTOUT YYUTHIBATE, UTO C
MOBBIIIEHUEM KOHIIEHTPALIUU UCXOTHOMU KUCJIOTHI
BO3PACTAET PUCK OOPA30BAHMA BBICOKOBA3KUX
NPOAYKTOB PEAKIIUH, ITIO3TOMY, HAIIPUMEP, COIAHYIO
KUCJIOTY HE PEKOMEH/IYETCA UCIIONIb30BATh
B KOHIIEHTpauyu 6osee 15%. Ho paske Takas
OTHOCHUTEJIBHO HEBBICOKASI KOHIIEHTPAIUA KUCIOTEI
B BBICOKOIIPOHUIIAEMBIX KOJIJIEKTOPAX HE CHUMAET
OTPAHUYEHNN, HAKJIAJIBIBAEMBIX HA CKOPOCTD
PEAKIINHM 3TON KHUCJIOTHI C IIOPOJOU C TEUEHUEM
BPEMEHM.

brIcTpOE pacX0og0BaHNE KMCIOTHI B HAYAIbHBIN
IIEPHOJ] €€ TIPEOBIBAHUA B IIACTE MOXKET BBI3BATH
06pa30BaHUE OOJIBIINX KABEPH BOJIU3H CTBOJIA
CKBAKUHBI, ITIOBPEXK/IEHUE LIEMEHTHOI'O KAMHSA
1 OOCA/THOU KOJIOHHBI, 4 TAKXKE HE JACT KUCTIOTE
MIPOHUKHYTD ITTyOOKO B IIJIACT, CHMUIKAA IJIOIMIAb
0OXBaTa O6pPA6OTKOMN.

714 3aMeyieHn A CKOPOCTU PEAKIIUU COIAHOMN
KHCJIOTHI U COXPAHEHM S €€ KUCTOTHOHN EMKOCTH, 4
TAKKE IPUAAHUS TAKOMY COCTABY HEOOXOIMMBIX
TEXHOJOTMYECKUX XaPAKTEPUCTHUK OBLJIO IPEIIOKEHO
JOGABIATD B TAKYIO KUCJIOTY MHOTI'O(PYHKIJTMOHAIBHYIO
komnosunuio ITAB «Hedrenos K» mapku CK,
IIPEACTABIISAIONIYIO COOOU CMECH IIOBEPXHOCTHO-
AKTHBHBIX BEMIECTB AHUOHHOT'O M KATUOHHOT'O THIIA.
Takoe coueTaHUE MTO3BOJISIET IPUMEHSITD COISTHYIO
KHCJIOTY B OITMCAHHBIX BBIIIE PAMKAaX 6€3 ONTACECHUSI
MOJIYYUTh OTOBOPEHHBIE OCTIOKHEHUSL.

KOHKYpEHTHBIE IPEUMYIEeCTBA (IIEHHOCTD,

YHHUKAJIBHOCTD):

* 3(pPEKTUBHOE PACTBOPEHUE KAPOOHATHOH
COCTABJIAIONIEH IJIACTA;

* HH3Kas TEHJECHIIU K OCAITKOOOPA30BAHUIO;

* COXPAHEHHE PEAKIIMOHHOM CIOCOOHOCTHU B
TEYEHUE JIVINTEIBHOTO BDEMEH,

* HU3Kasl CKOPOCTBb KOPPO3UH;

* HU3Kas TEH/ICHIINA K OOPA30BAHUIO SMYIBCUI C
IIACTOBBIMU (PIIIOUJAMHL.

IIpuMephI IPUMEHEHHUA (PeaIH3aI[HH).
ITpumensercs ¢ 2003 roga, 06paboTaHo 6osee
1000 cxBaxkuH (Poccus, YkpanHa, TypKMEHHCTAH,
Kazaxcran, benapycs).
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Lo paoy pa3pabomox Mol onepexcaem
UMETOUGUECS 8 MUDPE TMEXHUMECKIE DeULeHUA

We Have a Range of Solutions which Leave Bebind
the lechnologies Used Elsewhere

Ha sonpocol acyprana <Bpems konmroodunza» omeeuaem O.B. BOHH, pyKkosooumes
urdcerepro-mexnuuecko2o uermpa OO0 «DPpar/cem-Bonza.

O.V. VOIN, the bead of the engineering and technical centre at “Fraclet-Volga” LLC is
answering the questions of Coiled Tubing Times Journal.

O.B. Boun poousics 19 mas
1976 200a 8 p. n. Posroe
Capamoscroti 00Nacmil.

B 1998 200y ¢ omauuuem
OKOHYUL 2e0102UMCCKULL
gparynvmem Capamoecko2o
20Cy0apcmeernozo
yrusepcumema. B 2005 200Y) ¢
omauvuem oxordur MICY no
CReUUAILHOCIU «DUHAHCHL U
Kpeoum». Pabomau 2e0/1020m
2-1l kamezopuu, 2e0/1020m 1-1i
Kamezopuu, 3amecmuimesiem
HavabHuxa DI Db Ne 2

3CD OO0 «bKE». 3anumaJt
O0NIHCHOCINDL 271ABHO20 2€0J102C)
TOO «Dpar ncem» 6 Akmay.

B nacmosujee epems — oupexmop

Axmiroourcrozo puauana TOO «DPpax /cem»,

PyKOBOOUmMENb UHICCHEDHO-MEXHUUECKO20
uenmpa OO0 «Dpar/rcem-Bonzay. Crieyuaiicm
6 oonacmu 6ypenus, KPC, KomioOuH206blx
mexronoz2uti, I PIT, unmencugpuxaruin npumoxd,
OCBOCHUA HePMIAHBLX U 2A306bLX CKEANCUH.

B axmuee O.B. Bouna 3anyck u pyxoeoocmeo
npoexmamit. B uacmmocmu, 3arnyck npoexmd
Oyperus 6 Axkmay), 3anycxk Puanuaios 6 Acmpaxarit,
Axmroburcrke, Huxcnesapmoscke. Paspabomau,
3anameHmoBaJl U 6HeOPUL HeCKOJIbKO
U300pemenui.

«Bpemst koTI0OOHHTa»: Oer Bukroposuy,
KOMIIAHH S, B KOTOPO¥ BeI paboTaere, JeHCTBYeT
B LIEJIOM psje He(PTeJOOBIBAIOIIHNX PETHOHOB,
HE TAK JIN?

Ouser Boun: [1a, «®pak/l>xeT-Bojra» — 31o rpymnma
KOMIAHUI, KOTOPBIE Pab0TAIOT HA TEPPUTOPHUU
Poccun u Kazaxcrana. B Kazaxcrane — B permoHax
AKTay, AKTIOOMHCKA, KBI3bI10pABL BO BCEX 3THX
06JIACTAX Y HAC UMEIOTCA 6a3bL. B Poccun pernoHel
HAIIIEU EATENBHOCTH — 3TO ACTpaxaHb, OpEeHOYT,
HuxHeBapTOBCK, KacuMoB 1 CapaToB-OHIENbC, T1IE
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O. Voin was born on May 19, 1976 in
the industrial community of Rovnoye,
Saratov Region. In 1998, be got a degree
with distinction in geology from Saratov
State University. In 2005, be graduated
with bonours from Moscow State
University of Civil Engineering with a
degree in finance and credit. He worked
as Grade II and Grade I Geologist, and
the Deputy Head of Deep Prodiuction
Drilling Office No. 2 at the West Siberian
Branch of BKE, LLC. He also beld the post
of the Chief Geologist at Frac Jet, LLP in
ARtau.

He is currently the Director at the
ARtyubinsk Branch of Frac Jet, LLP and in
charge of the Engineering and Technical
Center at Fracfet-Volga, LLC. He is an expert
in drilling, well workover operations, coiled
tubing technologies, bydraulic fracturing,
well stimulation, and oil & gas wells
development.

Among the achievements of OV.Voin one
can find launching and management of the
range of projects, including the launching
of a drilling project in Aktau, the opening
of branches in Astrakban, ARtyubinsk, and
Nizbnevartovsk. He also bas a number
of inventions developed, patented and
introduced into production.

Coiled Tubing Times: Oleg Viktorovich, the
company you are working at performs its
activities in a number of oil-producing regions,
doesn’t it?

Oleg Voin: It does, FracJet-Volga is a group of
companies working in Russia and Kazakhstan.
Among the territories in Kazakhstan are Aktau,
Aktyubinsk and Kyzylordy regions. We have our
stations in all of these regions. In Russia, we have
established our presence in Astrakhan, Orenburg,
Nizhnevartovsk, Kasimov and Saratov-Engels



PACIIOJIOXKEHA OCHOBHASI IPOU3BOACTBEHHA 6234.
HoOBBI peruoH Jj1s1 HaC — HeTEIOraHCK, TaM TOXKE
cozaHa 6a3a. Enie B HECKOJIBKUX PETMOHAX MBI
IPOBOAUM PAOOTHI 6€3 633. TaM MBI OPTraHNU30BAIU
OINCPATUBHBIC OTACICHUA.

BK: A/IH49HO BBI B KAKHX pEerHOHaX Jalle
ObIBaeTe U paboTaere?

0.B.: I pab6oTao B AKTIOOMHCKOM PETUOHE,
B Kazaxcrane. PyKOBOXY (PUTNATIOM U BO3IJIABISIO
HaMpPaBJIEHHE PAa3Pa6OTKU HOBBIX TEXHOJIOTUI B
000 «Dpaxk/lxxeT-Bosras.

BK: «@pax/lxkeT-Bosira» H3BeCTHA BBICOKHM

Ka4eCTBOM CBOHX YCJIYT B 00/IACTH KOJITIOOHHIA

u I'PIIL. 51 He OIITHOYCH, €CITH CKAXKY, ITO
HMMEHHO 3TH T€XHOJIOTHH COCTABJIAIOT AJPO
IIPEIIOKEHUH KOMIIAHHUN?

0O.B.: Cdhepa yciIyT, OKa3bIBAEMBIX HAIEH

KOMITAHHUEH, 3BHAYUTEIBHO HINPE. Mbl pa60TAEM 1ATIEKO

HE TOJIBKO HA PBIHKE KOJITIOOMHIOBBIX TEXHOJIOTUH
u I'PI1 [lesTeTbHOCTh KOMITAHWUHN HAYNHAJIACh B
cepe okazanus ycayr no KPC. Ha nanHbIi
MOMEHT MBI YCIIEMTHO PpA00TAEM B TAHHOM
HanpasieHun. B 2008 rogy KoMmraHusa Ha4daia
OKAa3bIBATh YCIYT'H IO Oy PEHUIO U HA TAHHBIN
MOMEHT YCIIEIITHO BEIYTCS PA6OTHL 3aKA3UHKY
CAAIOTCA TOPU3OHTAIBHBIE U HAKJIOHHO-
HAIIPABJIEHHBIE CKBAXKUHBIL. Mbl KOMIJIEKCHO
HOAXOAUM K PEIICHUIO IPOOIEM 1 OKA3bIBAEM
TIOJIHBIN IIEPEYEHDb HE(PTECEPBUCHBIX YCIIVT.
Komnanusa COnpoBOXJA€T BECh JKM3HEHHBINA
IJUKJI CKBAXKUHBL: CTPOUTEIBCTBO CKBAKUHBI,
OCBOEHME, MHTEHCU(PUKAITUIO IPUTOKA,
KaIlUTAJIbHBIN PEMOHT, PEKOHCTPYKIIHIO,
OOYCTPOIICTBO MECTOPOK/ICHU S, 3AKAHUYNBAS
JIMKBUJIAITNEN CKBA’KUHBL.

BK: BsbI BO3IVIaBJIs€TE HAIIPABJICHHUE
Pa3padOTKH HOBBIX TEXHOJIOTHE. Kak Gb1
BBI OLIEHHIIN CO3JaBA€MBIE TEXHOJJIOTIHH C
TOYKH 3PEHHA X HOBU3HBI?

O.B.: Ham eHTp B HACTOAIIEE BPEMS CO3/JAET
P TEXHOJIOTUI, 9aCTh KOTOPBIX HAXOJUTCH YKE B
BBICOKOM CTaJUU PEAJIM3ALINH, 4 YACTb — B CTAAUU
pa3paboTKU. Y HAC MPUHATA OOMIUPHAA IPOTPAMMA,
I7Ie HAMEYEHO penleHne 6osee 30 TEXHOIOTUYECKUX
3a/1a4 Ha Givkanee BpeMst. YacTb U3 HUX IIPOCTHIE,
494CTb — CJIOJKHBIE U ITIO6AIbHEIE. VIX pentenune
MO3BOJIAT ITOBBICUTH KAYECTBO YCJIYT, OKA3bIBAEMBIX
HaIIen KoMIanuen. 1o HEKOTOPBIM HAIIPABIEHUAM
MBI OTCTA€M OT EPEJOBBIX 3a1T1aTHBIX KOMIIAHUI.
ITO HEKOTOPBIM TEXHOJIOTHUSAM MBI PA3PA0ATBIBAEM
COOGCTBEHHBIE AHAJIOI'M 3aPYOEKHBIX U BHEJPSEM
ux. Ho ecTsb paj pa3paboTOK, KOTOPBIE ONEPEKAIOT
UMEIOIUECH B MUPE TEXHUYECKHE PDEIIEHUA.

BK: Pa3pa6orku Banrero UTII B GonxbuIest
CTEIIEHH KACAIOTCS O0OPYJOBAHHU A TN
TEXHOJIOTHH?

O.B.: Ham MH)XXEHEPHO-TEXHUYECKUI LICHTP

where our main production facilities are based.
Nefteyugansk is a new territory for us and a new
station has been opened there as well. There are also
several regions where we work without having any
permanent stations established. Our activities there
are performed through field units.

PRACTICE

CTT: What regions do you personally visit
most often and work in?

0.V.: I work in the Aktyubinsk Region, Kazakhstan.
Iam the head of the local branch and in charge of the
development of new technologies at “FracJet-Volga”
LLC.

CTT: “FracJet-Volga” is renowned for its
high quality services in coiled tubing and
hydraulic fracturing. Am I right to state that
these technologies represent the key activities
offered by the company?

0O.V.: The range of our services is much broader.
Coiled tubing and hydraulic fracturing is by no
means our only market. The company started its

MbI KOMMNEKCHO NOAXOANM K PeLUEHUIO

npobnem 1 okasbiBaeM MOJHbIN NepeYeHb
HedTecepBUCHbIX ycnyr. KomnaHms conpoBoxjaeT
BECb XM3HEHHbIN LMK CKBaXXUHbI: CTPOUTENBCTBO
CKBa>XMHbI, OCBOEHUE, UHTEHCUPUKALNS

NPUTOKa, KanuTanbHbIN PEMOHT, PEKOHCTPYKLINS,
00yCTPONCTBO MECTOPOXAEHNS, 3aKaHYMBas
NUKBUAALMEN CKBAXUHBI.

We apply a comprehensive approach in finding
solutions and provide an exhaustive list of oil related
services. Our company ensures its support through
the entire production life of the well, including well
construction, well completion, well stimulation, well
workover, field infrastructure development, and
well abandonment.

business with providing well workover services. We
are currently doing very well in this sphere. Since
2008, the company has rendered drilling services
and we succeed in this field as well. We get horizontal
and directional wells completed for our customers.
We apply a comprehensive approach in finding
solutions and provide an exhaustive list of oil related
services. Our company ensures its support through
the entire production life of the well, including well
construction, well completion, well stimulation, well
workover, field infrastructure development, and well
abandonment.

CTT: You are in charge of the development of
new technologies. What is your assessment of
the technologies you create in terms of their
innovative capacity?

0.V.: Our centre is currently working over a scope
of technologies, some of them having reached

4
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[TPAKTHUKA

3aHUMAETCS PA3PAOOTKON TEXHOJIOTUI U
YCOBEPIICHCTBOBAHUEM O60PYAOBAHHUSL, TIOTOMY

YTO MAJIO Pa3padboTaTb O60PYJOBAHUE, HAJIO EIIIe

€ro BOIUIOTHUTH B METAJIC, IPOBECTH UCIIBITAHHUE

HAa ITOBEPXHOCTH U TOJIBKO ITOTOM Pa3paboTaTh
TEXHOJIOI'MYECKUI ITPOLIECC IO MPHUMEHEHHIO HOBOT'O
060py/10BaHMS. YACTh 3aMBICJIOB YK€ PEAJIN30BAHA B
MaTe€pHaJIe, HO ITOKA HE UCITBITAHA B TEXHOJIOI'MYECKUX
nporeccax. Hy>KHbl ONBITHO-IIPOMBIIIEHHBIE PA6OTHL.
Jpyras 4acTb paboT y HAC HAXOJUTCS TOJIBKO HA CTANUHN
ITOJITOTOBKH: COCTABJICHBI TEXHUYECKUE 33/IaHUS, IO
KOTOPBIM OYZIET pa3pabaThIBATbC OOOPYIOBAHHUE.

Kax s1 y>ke cKka3as, y HAC HaMEYEH Psi/i TEXHUYECKIX
327124, KOTOPBIC MBI perraeM. HekoTopsle U3 yke
PELIEHHBIX 33/1a4 — 3TO 0C062as1 (popMa (Ppe3, KOTOPLIE
MO3BOJIAIOT CHU3UTD ABAPUUHOCTD IIPH IIPOBEAECHUN
(dpes3epoBok nopToB MI'PIT. DTO 060OpYAOBAHNE

Y2KE U3TOTABIMBAETCS, U B OJIMKANIIIEE BPEMS MBI
HAMEPECBACMCA ITPOBCCTH OIIBITHO-TIPOMBINIJICHHBIC
PpaboThI IO BHE/IPEHUIO JAHHON TEXHOJIOTUN
COBMECTHO C 32Ka3YMKOM. DTa TEXHOJIOTHS —

O7THA M3 MHOT X, KOTOPBIE y>K€ Y HAC Ha BBICOKOH
CTaIU¥ 3aKOHYECHHOCTH.

BK: Ec/iu HE CEKpPET, KaKHE €€ CBEKHUE
pa3spadoTKu Bamrero rneHTpa roroBsl K
BHEIPEHHUIO?

0.B.: B HacTosmiee BpeMs Mbl pa00OTAEM HA/l
BHEJPEHHUEM HECKOJIBKHX HOBBIX TEXHOJIOTUI. BOT

OcoBeHHO XO4EeTCs OTMETUTb KUCOTOCTPYMHOE
OypeHue. Mbl pa3paboTtann MeToauky ans
NPOrHO3MPOBaHWUSA ero pe3ysbTaToB. Tenepb Mbl
MOXEM JeflaTb pacyeTbl U NPeaBUAETL, KakoM

OyneT 3 dekT.

A special mention should be made about one of
the technologies we keep updating. | mean acid
jet drilling. We have worked out a procedure for

forecasting its results. Now we can make calculations

and foresee the effect.

MIPUMEPBI OOOPYIOBAHNA U TEXHOJIOI'UH, KOTOPBIE
MOJATOTOBJIEHHI K IPOU3BOACTBY 34 ITOCIEAHNN KBAPTAL:
YCTPOMUCTBO I'JIPOYAAPHOIO BO3AECHCTBUA HA TIJIACT,
TUAPOMOHUTOPHOE YCTPOUCTBO MPOMBIBKH CKBAKHH,
4ABTOMATUYECKOE YCTPOMCTBO IO MNOJAYE IIECYAHO-
T'PaBUMHOM CMECH B CKBAKUHY, YCTPOMCTBO 10
MPOMBIBKE 34TPyOHOTI'O MPOCTPAHCTBA XBOCTOBHUKOB,
CO3JaHUE (PTOPOILTIACTOBOIO PACCOETUHUTEIBHOI'O
ycrporicTsa 411 THKT, BBIIEP:KUBAIONIETO PA3TPY3KY,
4J1aIITalus KUCJIOTHBIX COCTABOB JIJI1 KOHKPETHBIX
MECTOPOXKICHUN U T.I. OCOOEHHO XOUETCSI OTMETHUTD
OJJHY U3 HAIINX TEXHOJIOI'UH, KOTOPYIO MBI IOCTOAHHO
COBEPUICHCTBYEM. DTO KUCJIOTOCTPYHHOE OYpEHHUE.
MBbI pa3paboTaan METOAMKY JJI IPOIHO3UPOBAHUA
€r'0 Pe3yALTATOB. Terneps Mbl MOXKEM JEIATh PACYETHI

U IIPEABUJETD, KAKOM OyaeT 3P deKT. B Mupe mupoxo
NPUMEHSAETCA IPOTHO3UPOBAHUE PE3YAbTATOB I'PI)
KHUCJIOTHBIX OOPa0OTOK. 151 KUCIIOTOCTPYHHOI'O
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the latest stages of implementation and some still
being under development. We have adopted a
comprehensive programme which embraces over 30
technological solutions for the near future. Some of
the problems to be solved are quite simple, while the
others are complex and global. Finding solutions to
them will allow our company to enhance the quality
of its services. There are spheres where we still lag
behind the leading Western companies. There are
also cases when we develop and put into practice our
own equivalents to foreign technologies. Apart from
that, we have some solutions which leave behind the
technologies applied elsewhere.

CTT: Are the projects of your Engineering
and Technical Centre more related to
equipment or technologies?

0.V.: The work of our Engineering and Technical
Centre comprises both, the development of
technologies and the modernization of equipment,
because it is not enough for the equipment to be
developed, it also needs putting together in metal
form, testing outside the well, which is followed by
working out the procedure for its application. Some
of our ideas already have material form but they have
not yet been tested in operation. We need some field
tests to be done. Other projects are at the preparation
stage, with technical specifications being ready and
the equipment yet to be developed on their basis.
As1said before, we have a number of technical
problems to be solved. Among the ones already
solved are the mills of special form which make
it possible to mitigate the risk of accidents in the
course of ports milling for multistage hydraulic
fracturing. This equipment is being manufactured
and we are planning to conduct field tests in
cooperation with our customer in the near future
for introducing the technology. This technology
is among those which reached the latest stages of
implementation.

CTT: Could you tell us about other newly
developed technologies your centre has
ready for implementation, unless you keep
this information confidential?

O.V.: We are currently working towards the
introduction of some new technologies. The
following technologies and equipment have been
prepared for production for the last quarter: a hydro
percussion unit for formation stimulation, a water
jet washover unit, an automatic sand and gravel
feeding unit, a flushing unit for the annular space of
lining pipes, a fluoroplastic disconnecting unit for
coiled tubing which can stand unloading, adjustment
of the acid mix to the requirements of specific oil
fields, etc. A special mention should be made about
one of the technologies we keep updating. I mean
acid jet drilling. We have worked out a procedure for
forecasting its results. Now we can make calculations
and foresee the effect. Forecasting is applied
worldwide for coiled tubing and acid treatment.



OypEHUS MPUIIIOCH CO3/1aBATh MOJIEIb,
KOTOpas 6B HO3BOJIUIA OITHUCATD TE€
MPOLECCHL, KOTOPBIE IPOUCXOISAT B
CKBakMHe. Terneps Mbl IPOBOAUM PACYETHI
O PaHeE NPOOYPEHHBIM CKBAXKUHAM U HA
HUX OCHOBE JJOPA6ATBIBAEM HAIIIY METOAUKY
TIPOTrHO3NPOBAHWA HA HOBBIX CKBAKMHAX.
Mory KOHCTATHPOBATh, YTO CO34AHHAS
MO/IEJIb OJIN3KA K PEATIBHBIM PE3YIIBTATAM,

KomnaHus BHegpuna KOMMNOHOBKY AJ1s
KMCIIOTOCTPYNHOIO OypeHus, KoTopasi mo3BonseT
3anucbiBaThb NapaMeTpbl MO CO3aBaeMbIM
KaHanam. A UMeHHO: a3nMyTabHbIA N 3€HUTHbIN

PRACTICE

yribl C NPUBA3KOM Mo ryonHe (MHKNMHOMETpUS
NPoOypeHHOro CTBONA).

Our company has introduced a set for acid jet drilling

MOJIYYEHHBIM I10 CKBAXXUHAM. KpoMe TOro, Mbl
MIPOBENINU PAOOTHI ITO YCOBEPIIEHCTBOBAHUIO
METO/JOB KUCTOTOCTPYHHOI'O OYPEHUSL.
KoMnanwus BHEIpHIIa KOMIIOHOBKY JJ151
KUCJIOTOCTPYHHOTO 6ypPEHU A, KOTOPAs
MO3BOJAET 3AMHUCBIBATH IAPAMETPBHI IO
CO34aBA€MBIM KaHA/IaM. A UMEHHO: 43UMYTaJIbHBIN

Y 3EHUTHBIN YIJIbI C IPUBSA3KO O ITTyOHUHE
(MHKJIMHOMETPHS NPOOYPEHHOTO CTBOJA). DTO,
COOTBETCTBEHHO, IO3BOJIAET NPEJOCTABUTD 3AKA3UUKY
npoduIb IPOOYPEHHBIX CTBOJIOB. B Omkaniee
BPEMS COOMPAEMCS ONTYOJIMKOBATD CTATHIO O IAHHBIX
paboTax BO «BpeMEHU KOJITIOONHT 2>,

BK: Bysiem c HeTepIrieHHeM KaaTh. ECIH ObI
CYIIEeCTBOBAJI AHAJIOT TA0HIBI MeHJeIeeBa
JIJIS TEXHOJIOT U He(TerazoBoro cepBuca, To B
KAKO¥H psi/1 BbI ObI IOCTABHUIIHN KHCJIOTOCTPYIHHOE
oypenue?

0.B.: 9TO OTIEABbHAS TEXHOJIOTUS PEMOHTA
(CTPOUTENBCTBA) CKBAKUH, KOTOPYIO, 11O BCEH
BUJUMOCTH, MOKHO IIOCTABUTbD B psaa Mexay I'PIT n
OypEHUEM BTOPBIX CTBOJIOB.

BK: B COBpEMEHHBIX YCIOBHAX CO3JaHHBIH
CIIEITMATHCTAMH Baniero neHTpa KOMILIEKC
110 MOJETHPOBAHHUIO PE3YIBTATOB
KHCJIOTOCTPYHHOI'O OypEHHA C/IeAyeT CANTATD
HMIIOPTO3aMEIIAOIIHM HIH A0COTIOTHO
OPUTHHATIBHOH Pa3padbOTKOF?

0.B.: 9TO HE UMITIOPTO3AMELAIOIIHI KOMIIIEKC. DTO
ObLIa HAIIA U/ESA, U MBI PA3pab0TaIN MOJIEIIb C HYJIA.
TaKOM KOMIUIEKC €CTh TOJIBKO Y HAIIEN KOMITAHU .
B0o3MOXHO, y MFHOCTPAHHBIX KOMITAHWUH €CTb IHOXOKUE
KOMIUIEKCBI, HO MHE 06 3TOM HEU3BECTHO. [1714
KOPPEKTHOI pabOThI TAKOT'O KOMIIEKCA HEOOXOAMA
©0/1bIIad 0234 JAHHBIX, 3TO ITO3BOJIUT PE3KO MOBLICUTD
MPOTHO3 MOAETUPOBAHUAL. }

YT0Obl MMHUMAaNbHO 3aBUCETb OT CaHKLMI U
obe3onacnTb cebs, Mbl cTanm obpalatb bonee
NpUCTanbHOE BHUMaHMe Ha NpPeasioXeHUs
npownssoguTenen obopynoBaHus B rpaHMLLaX
TaMOXXEHHOI O Coto3a.

In order to minimize our dependence on sanctions
and feel more secure we have been focusing more
on the offers from the equipment manufacturers
working within the Customs Union.

which makes it possible to record the characteristics of
the holes made, in particular, drift angle and inclination
angle with tying to depth (inclinometer survey of a
borehole).

As for the acid jet drilling, we had to create a model
which would allow us to describe the phenomena
occurring in the well. Today we make calculations
based on the wells drilled earlier and use their results
to update our forecasting method and apply it for
new wells. I can state that the model we created is
close to the actual performance data of the wells.
Moreover, we have brought up to date the methods
of acid jet drilling. Our company has introduced a set
for acid jet drilling which makes it possible to record
the characteristics of the holes made, in particular,
drift angle and inclination angle with tying to depth
(inclinometer survey of a borehole). Consequently,
we are able to provide our customers with borehole
profiles. We are going to have an article on these
operations published in the near future in the Coiled
Tubing Times.

CTT: We will be looking forward to it. If there
were an equivalent of Mendeleev’s table for oil
and gas service technologies, what place in it
would you give to the acid jet drilling?

O.V.: It is a separate technology for the repair
(construction) of wells, which may probably fit in
between hydraulic fracturing and sidetracking.

CTT: Given the current context, what is the
process modeling system created by your
experts for forecasting of acid jet drilling
results? Is it import substitution or a totally
proprietary solution?

0.V.: It is not an import substituting system. It was
our idea and we worked it through from scratch. Only
our company has such system at its disposal. Foreign
companies may have something alike, but not to my
knowledge. For the system to show accurate results
we need an expansive database which increases to a
significant extent the validity of modeling forecasts.

CTT: How is your work influenced by the
current economic and political situation?

0.V.: Sectoral sanctions make it more difficult
for us to acquire equipment from abroad. It
sometimes takes lengthy negotiations to make
a purchase because we have to overcome the
distrust demonstrated by the Western equipment }
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BK: Kaxk HbIHEIITHAA 9KOHOMHYECKAA U
IMOJIMTHYECKAs CHTyallHs BIusAeT Ha Banry
padoTy?

O.B.: M3-33 CEKTOPAJIbHBIX CAHKIIMHA HAM CJIOJKHEE
CTaJIO IPUOOPETATH OGOPYAOBAHUE 32 PyOEKOM.
I/IHOI‘[Ia IPUXOAUTCA BECCTHU AJTUTCIBHBIC IICPECTOBOPBI
JULS TIOKYTIKY, IPEO/OIEBASI HEJOBEPHE 3aTTa/THBIX
IPOU3BOAUTENICH TEXHUKU. YTOOBI MUHUMAJIBHO
34BUCETDH OT CAHKIIHI 1 OOE30ITACUTD CEOsI, MBI
CTaI OOpAIATh 6OJIEE NPUCTATBHOE BHUMAHUE HA
MPEIOKEHUA IPOUSBOAUTENIEY OOOPYAOBAHUS B
TPAHUIAX TAMOKEHHOT'O COI034.

BK: KauecTBO OT€4eCTBEHHOTI'O O0OPYTOBAHHU S
BacycrpauBaer?

0.B.: KauecTBO B npuHLUIIe ipyueMmieMmoe. Ho
€CTb BOIIPOC K CAMOM IPOAYKLMU. JI€JIO B TOM, YTO
ACCOPTUMEHT UMIIOPTHOM IIPOAYKLIMHU I'OPA310
MU PE, U OH NOCTPOEH Ha KOHKPETHBIX TPEOOBAHUAX
HE(MTEra30CEPBUCHBIX KOMITAHUI. A OTEUECTBEHHBIE
KOMIIAHHH IIOKA HE U3IOTABIUBAIOT IIOJHBIA CIIEKTD
060PYyNOBAHUA, KOTOPBIA HAM HY>KEH. MBI ObI
PaJbl IOKYIIATb POCCUUCKME AHAJIOTH, HO UX HET B
npUHIIHIE. ECTh 6EJIOPYCCKUE AHAJIOTH, HO TOXKE HE BCE
HEOOXOAMOE O60PYIOBAHUE.

BK: JKypHa «<BpeMsi KOJITIOOHMHTI'A2» XOTe ObL
BBICTYIIHTH B POJIH Arperaropa HHQPOpMaAIuu
0 MOTPEOHOCTAX HE(PTErazoCepBHUCHBIX
KOMIIAHHUI B 000pyaoBaHuM. [loe3Ha iu Oyaer,
c Banreri TOYKH 3pEHH S, ITOJO0HAS HHUITHATHBA
HalIey peJaxkiumn?

0O.B.: AHanun3 peIHKA BCera rosnesen. U sce
CEPbE3HBIE KOMITAHWH, IIPEKE YEM BBIXOAUTD HA
PBIHOK, aHAJIU3UPYIOT, KAKUE YCIYTH BOCTPEOOBAHBI
U Ha KAKOH UMEHHO PBIHOK MOXXHO PACCUYUTBIBATD.
[ToaToMy 51 6y1y IPUBETCTBOBATH TAKYIO Bamry
UHULIIATUBY.

BK: MHOrH€ CepBHCHBIE KOMIIAHHUH CETYIOT
HA TO, YTO B CBA3H C IAJ€HHEM IIeH Ha HeDTh
M KOJIE0aHHEM Kypca pyOJIsa CTaI0 CJIOKHO
32aK/II0YATh JOJITOCPOYHBIE KOHTPAKTBIL. A
KaK 3TH (DaKTOPHI BIUAIOT HA pa60TYy Bamert
KOMIIAHHH?

0.B.: DTO OYEHB CJIIOXKHBIN BOIPOC. MBI CEPBUCHAS
KOMIAHHA U B IIEPBYIO OYEPEIb 3ABUCHUM OT 3aKA3YHKA.
EcTecTBEHHO, YTO NIPU MNAZIEHUH LIEH HA HEPTD
PEHTAOENBHOCTD HEKOTOPBIX IMIPOEKTOB MA/AET.
34Ka34YMK OTKA3bIBAETCS OT IIPOBEJICHUA YACTH
3AIUIAHUPOBAHHBIX PA0OT. BCE 3TO CKA3bIBAETCA 1 HA
HAIIUX O6'bEMAX.

C BONTOCPOYHBIMH KOHTPAKTAMHU €I11e CJIOKHEE.
JIx0601 NOAPAAYHK PATYET 34 3AKII0YEHUE
JOJITOCPOYHBIX KOHTPAKTOB, OJJHAKO B CYLIECTBYIOINX
9KOHOMMHYCCKUX PCATTHAX ITPU BbITTOJTHCHU U
JIOJITOCPOYHOI'O KOHTPAKTA (HallpHUMED, TPEXJIETHETO)
MOXET CJIOKUTBCS CUTYALUs1, KOIJ1a PEHTA0EIBHOCTD
MIPOEKTA OYACT OTPULIATEIBHOM U3-32 TAJICHUS Kypca
Ppy6JIsI IO OTHOIIEHUIO K JJOJUTapy. CBSI3aHO 3TO C TEM,
YTO MBI IOKYIIA€M GOJIBIITYIO YACTh OOOPYAOBAHUSA
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manufacturers. In order to minimize our
dependence on sanctions and feel more secure
we have been focusing more on the offers from
the equipment manufacturers working within the
Customs Union.

CTT: Are you satisfied with the quality of the
domestic equipment?

0.V.: Generally, we find its quality acceptable.
However, there is an issue of products variety. The
truth is that the scope of foreign-made products is
much broader and based on specific needs of oil
and gas service companies. At the same time, our
national companies are not yet able to provide the
entire range of equipment to meet all our needs. We
would be happy to buy alternative equipment but it
is not produced in Russia. There is some comparable
equipment available at the Belarusian market but it is
far from being all we need.

CTT: The Coiled Tubing Times journal wishes
to function as an aggregator of information
on the demand for equipment existing on the
part of oil and gas service companies. Do you
find our initiative useful?

O.V.: Itis always useful to see market analysis
results. All reputable companies before entering the
market analyze the demand for services in order to
know what market they can rely on. That is why I can
only applaud your editorial board and its intentions.

CTT: Many service companies complain
that the oil price downturn and fluctuation
of ruble exchange rate make it difficult to
enter into long-term contracts. What impact
do these factors have on the business of your
company?

0.V.: It is a very complicated problem. We are a
service company and we depend most significantly
on our customers. It is obvious that with oil price
going down some projects become less profitable.
Our customers cancel part of scheduled works,
which affects our performance. With long-term
contracts the situation is even more complicated. Any
contractor prefers long-term contracts, but in the
existing economic environment there is a risk that
while performing a long-term contract (for example,
a three-year contract) you may see the profitability
of your project becoming negative as a result of
the weakening ruble. It may happen because we
acquire most of the equipment for high-technology
oil and gas services from abroad. Indeed, it is more
convenient to work under long-term contracts, but
only if the market is predictable. Unfortunately, today
service companies live through challenging times.
Import substitution can be viewed as a way out
because then we will be less dependent on the ruble
fluctuation at the currency market.

CTT: Do you feel optimistic or apprehensive
about the future?



JUIS1 BBICOKOTEXHOJIOTMYHOT'O HE(PTETa30BOIO
cepBuca 3a pyoexoM. KoneuHno, yjo6HO paboTaTs 1o
JIOJITOCPOYHBIM KOHTPAKTAM, HO B IIPEJICKA3yEMBIX
YCJIOBUSIX. A TENIEPh CEPBUCHBIM KOMITAHUSAM, VBBI,
O4YEHb TAXKEIIO0. BBIXOAOM U3 JAHHOU CUTYallUU MOKET
CTaTh UMIIOPTO3AMELIEHUE, 3TO O3BOIUT OBITh
MEHEE NPUBSA3AHHBIMU K KOJIE6AHUIO KypCa pyosIs HA
BAJIIOTHOM PBIHKE.

BK: B Oyazyniee BeI CMOTpPHTE C OMTHMH3MOM
HUJIH C TPEBOT'OM?

0.B.: C onacenneM. Bonpoc B TOM, KaK OYZAET JaJIbIIE
CKJIAJAbIBATbCA S3KOHOMUYECKAA CUTyalus. OT 3TOro
OYAYT 3aBUCETb OOBEMBI U OIIATOCOCTOSHUE KOMITAHUH.
OdeHb HE XOTEJIOCh Obl U3BMEHEHU B XY/IIITYIO CTOPOHY.

BK: BepyTcsa pa3roBopsl O CO34aHHH KPYITHOH
POCCHHICKO¥ CEpPBHCHOM KOMIIaHUH. HACKOIBKO,
Ha Banr B31/I,5, CMOIVIO GBI H3MEHHUTH CHTYAIHIO
ee MosABJICHHEe?

0.B.: HaCKOJIBKO MOXHO BUJETD, PA3BUTUE MHOI'UX
HAIIUX KOMIIAHUH HA JAHHOM 3TAaIl€ BDEMEHHO
3aTOPMO3UJIOCH. M HE B IOCJIETHIOIO OYEPE/b IOTOMY,
4TO 6pATh KPEAUTHI B YCJIIOBUSIX HECTAOUIBHONU
SKOHOMMUYECKON OOCTAHOBKU HELEJIECOOOPA3ZHO.
B HacTosmEee BpeMs JIbBUHYIO JIOJIIO PBIHKA
VAEPKUBAIOT KPYITHBIE MEXKYHAPOJAHBIE
CEPBUCHBIE KOMITAHUH, 2 POCCUICKUAE
MNPAKTUYECKN HE BBICTYIIAIOT B KAUECTBE
CHJIBHBIX MT'POKOB. B TaKOH CUTyalluu B
Ka4€eCTBE JIOKOMOTHUBA JJO/KHO BBICTYIIHUTD
rocyaapcTBo. Bo3MOXHOE CO3gaHUE eAMHON
CEPBUCHOM KOMITAHWH, HA MOU B3IJIA, BPAJ,

JIM TIOMOYKET MIPEOJONETH KOHKYPEHITHUIO

C MEXIYHAPOJHBIMUA KOMITAHUAMH,

MOTOMY YTO UMEHHO 6OJIbIINE KOMITAHUU,
HMMEIOMUE AOCTYI K KATIUTAIY, CTAHOBATCA
HEMOBOPOTINBBIMU, HETUOKUMU. CpEHUN
6u3Hec 60J1ee THOOK U CIIOCOOEH AAEKBATHO
PEArupoOBaTh HA PA3HOOOPA3HBIC BBI3OBBI.
Bo3MoxHO, 11e1ecoobpasHee 6pI10 Obl HOAACPKHUBATD
OTEYECTBEHHBIX [IPOMU3BOAUTEIIEH, IPEACTABUTEICHA
CpEeHErO OU3HECA, TPEJOCTABIECHUEM

KPEAUTOB C HU3KOM IIPOLIEHTHOM CTABKOH. DTO
MO3BOJINT IIPUBJIEYD JJEHBI'Y B PEATIBHBII CEKTOP
IPOU3BOACTBA. TAKME KOMITAHWUH CTAHYT 6oJiee
KOHKYPEHTHOCIIOCOOHBIMU. ECTH e11e OIMH U3 Iy Tei
Pa3sBUTUA — CO3[JAHUE KOHITIOMEPATA U3 HECKOJIBKUX
CpeAHUX HEPTECEPBUCHBIX KOMITAHU. DTO ITO3BOJIUT
CO3/[1aTb KOMITAHUH, CTIOCOOHBIE KOHKYPUPOBATD

C BEAYIIMMU MHOCTPAHHBIMU HE(MPTECEPBUCHBIMU
KOMHNAHUAMHA. OTHAKO BCTAET BOIIPOC O KOOPANHALIUH
U PACTIPEAETIEHNH 30H OTBETCTBEHHOCTHU MEXK/Y
napTHepaMu. IMEHHO 3/1€Ch MOXKET IIOMOYb
TrOCYAAPCTBO IIPU CO3JAHUHN KPYITHBIX XOJIJIUHIOB.
OHO 6yeT 6paTh HA ce6s POIb AAMUHUCTPATOPA U
YIIPABJIAIONIETO IIPOEKTOM. HO, CKOpee BCero, OnATh
MOJIYYHUM HENOBOPOTIUBOI'O «MOHCTPA». BO3MOXKHO,
€CJIA TOCYJAPCTBO BIOXKUT AEHBI'U U BOUAET JOJIEN

B TAKOU KOHIVIOMEPAT, 4 OCTAJIbHAS YACTb OYET
MIPUHAIEKATh KOMIIAHUAM, BOIIEAIINM B XOJIIMHT,

0.V.: 1 have some fears about it. What is important
is how the economic situation is going to develop. It
is the crucial factor for the performance and well-
being of our company. I wouldn’t like any changes
for the worse.

CTT: There are plans for establishing a major
Russian service company. Do you think such
company could in any way change the current
situation?

O.V.: As far as we can see, the development of many
our companies has slowed down recently. One of
the main causes is that it has become unreasonable
to take loans while the economic situation remains
unstable. Today, the lion share of the market is held
by large international service companies, with
Russian companies almost never being among the
powerful market players. In this case the state itself
may become the necessary driver. I believe that an
integrated service company is unlikely to fight off the
competition on the part of international companies,
because large companies which have funds available
to them often lose their promptness and flexibility.
Medium-size business is more flexible and is able
to give adequate response to a variety of challenges.

Hy>kHO NocTeneHHO NPUXOAUTL K TOMY, YTO

BCe Heobxoammoe obopyaoBaHue dypeT
NPOW3BOAUTLCA B TAMOXEHHOM COIO3€E U He TOJbKO
yOOBNETBOPSATb NOTPEOHOCTN OTEYECTBEHHOIO
HedTecepBmca, HO N NOCTABNATLCSA Ha 3KCMOPT.

Eventually, we should switch to manufacturing all
the necessary equipment within the Customs Union,
with a view of applying such equipment both for
meeting the demand from the national oil service
industry and for making export supplies.

Perhaps, it would be more reasonable to give support
to the domestic manufacturers and representatives
of medium-size business providing them with low-
interest loans. It will help the real industry sector

to raise funds. The companies will gain in their
competitive abilities. There is also another way for
development with creating a conglomerate of a few
medium-size oil service companies. This approach
will bring into existence companies which are able
to compete against the leading foreign oil service
companies. However, it will inevitably raise an issue
of coordination and sharing responsibilities between
the partners. This is where the state may give support
to large holdings. It can accept administrative
functions and provide project management. But
again, we may see an inadequate ‘monster’ being
created. Perhaps, if the state invests funds and
acquires a share in such conglomerate, with the
remaining shares being held by the companies
within the holding, it will ensure the operation of a
flexible system.
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TO 3TO IIO3BOJIUT YUTHU OT HEIOBOPOTIIUBOUN CUCTEMBL.

BK: YTO 0COOEHHO BAKHO JIJISI POCCHHCKOT'O
HedTecepBHCca cergac?

O.B.: [IpoCTO Ha40 XOPOLIO BBIIIOJIHATH CBOIO
paboTy. Haio pa3BUBATBCH, CO3[ABATh KAUECTBEHHOE
UMIIOPTO3AMEIIAIONIEE U OPUTHHAIBHOE OOOPYAOBAHUE,
4TOOBI HE OBITH 31BUCUMBIMU OT 3APYyOEKHBIX CAHKIUIL
Hy>XHO NOCTENEHHO NPUXOJUTb K TOMY, YTO BCE
HEOOXOAMMOE OOOPYIOBAHUE OYIET TPOU3BOAUTHCS
B TAMOXKEHHOM COIO3€ U HE TOJIBKO Y OBJIETBOPATD
HOTPEOHOCTH OTEYECTBEHHOI'O HE(PTECEPBUCA, HO U
MOCTABJIATHCA Ha SKCNOPT. Toraa HaM He 6y1yT CTPAITHbI
HUKAKHE BHEITHHUE (DAKTOPDI, MBI CMOKEM OBITh
KOHKYPEHTOCIIOCOOHBI AK€ HA MUPOBOM PBIHKE.

Beia 6eceny I'anmua Bybika, <BpeMs KOJITIOOHHIA»

CTT: What is of special importance for the
Russian oil service today?

0.V.: The only thing we have to do is to get our
work done properly. We need to expand and create
import substituting and original equipment of high-
quality, so as not to depend on foreign sanctions.
Eventually, we should switch to manufacturing
all the necessary equipment within the Customs
Union, with a view of applying such equipment
both for meeting the demand from the national oil
service industry and for making export supplies.
Then we will be independent of any external factors
and we will be regarded as competitors on the world
market.

Interviewer — Halina Bulyka, Coiled Tubing Times

e HALLA CITPABKA ¢ OUR REFERENCE ¢ HALLA CIPABKA ¢ OUR REFERENCE ¢ HALLA CMPABKA e

000 «®pakdxeT-Bonra» cneumannnpyeTcs Ha
BbICOKOTEXHONIOMMYHOM cepBuce AJia He(TAHbIX 1 ra3oBbIX
KOMMaHUW 1 IBNSETCA OQHOM U3 BeAyLMX U AUHAMUYHO
Pa3BUBAIOLLMXCSH POCCUMCKMX KOMMAHWNM
B 3TOM OTpaC/W.

KomnaHwusi paboTaeT Ha TeppuTopmmn Poccum n
KasaxcraHa, B Poccum — CapatoB, OpeHOypr, ACTpaxaHb,
Kacnmos, HmxxHeBapTOBCK, HedTeloraHck, npucrynaet K
pabotam B HoBoM YpeHroe.

B KasaxcraHe — Kbi3binopgaa, Aktay, AKTo0e.

B Hauane 2011 roga komnaHuen Obin BbIMFPaH KOHKYPC
Ha ACTpaxaHCKOM ra3okoOHAEHCaTHOM MeCTOPOXAEHUN,
CNOXHeNLWeM Kak No rinyounHe 3aneraHus, Tak 1 no
KOHLIeHTpaLu1M ONacHOro 1 arpeccMBHOMO KOMMOHEHTa
— cepoBopgopoga. Ha atom mectopoxaeHnu «®pakxeT-
Bonra» mcnonb3yeT coBpeMeHHble KONTIOOWHIoBbIe
YCTaHOBKW ANsl UHTEeHCUKaLUMm NpUToKa U NnpuMeHsieT
TEXHONOMNIO KUCNOTOCTPYMHOMO BypeHMs B peasbHbIX
noneBsbIX YCJIOBUSX, @ TaKXKe BHeAPSET U apyrme
WHHOBaLUMW.

Bce BUApbI pabOT OCHOBbLIBAOTCSA Ha CaMbiX
COBPEMEHHbIX TEXHONOMUSX, YaCTO HE MMEIOLLMX aHaNoroB
He TONbKO B HaLLEeM pernoHe, Ho 1 B Poccum B cuny Toro,
4TO KOMMaHUs BHeapseT cOOCTBEHHbIE MHHOBaLWM
M UCMonb3yeT Nlydlune CoOBpeMeHHbIe Noaxoabl 1
obopypoBaHue.

B 2014 ropy OO0 «®pakxeT-Bonra» 6bino ynocroeHo
B HOMUHaUmK «Jlyylias KOMMNaHMA B UCNONIb30BaHUM
KONTIOOWMHIroBbIX TexHonormnn B Poccnm n CHM
cneumanbHon npemun Intervention Technology Award,
y4YpeXAEHHOM POCCUMCKMM oTaeneHnem Accoumanmm
CNeLranmcToB Mo KONTIOOMHIOBLIM TEXHONOTUAM U
BHYTPUCKBaXUHHbIM pabotam (ICoTA). @
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“Fraclet-Volga” LLC is focused on high-
technology services for oil and gas companies
and is one of the leading and fast growing
Russian companies operating in this industry.

The company provides its services in Rus-
sia (Saratov, Orenburg, Astrakhan, Kasimoy,
Nizhnevartovsk, Nefteyugansk and Novy
Urengoy where it is just getting started) and
Kazakhstan (Kyzylorda, Aktau and Aktobe).

In the early 2011 the company won a
tender for the Astrakhan gas condencate
field, which is one of the most challenging
fields, given the depth of formation and the
concentration of the hazardous and aggres-
sive hydrogen sulfide. Working at this field
FracJet-Volga makes use of modern coiled
tubing units for well stimulation, applies acid
jet drilling technology under actual operating
conditions and introduces other innovations.

All operations of the company are based
on the cutting-edge technologies which are
often unique both in our region and in Russia
in general, as the company implements its
own innovative techniques and applies the
best current practices in choosing its methods
and equipment.

In 2014, “FracJet-Volga” LLC was nomi-
nated as the Best Company Using Coiled
Tubing Technologies in Russia and CIS and
awarded a special Intervention Technology
Award instituted by the Russian branch of
the Intervention & Coiled Tubing Association
(ICoTA). ©
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PEIT'MOH

beceoa ¢ KH. Koneegwoim, 2eHepaioHbim

oupexmopom TOO «bamuicl eogpu3Cepeucs.

«Bpems:a KoaTIo0nHTa>: Kanat HypkeHOBHY,
HA PhIHKE IIPEJCTABICH ITHPOKHH CIIEKTP
000pyZOBaHU IJIsI HE(PTErazoBOro CEpBHCA.
Kaxkue BHIBI 000OPYJOBAHHU I HHTEPECYIOT
Balny KOMIIaHHIO?

Kanar Komees: Halry KOMIIaHUIO O4EHb
MHTEPECYET BEICOKOTEXHOJIOTUYHOE OOOPYIOBAHHUE,
MIPOU3BEJICHHOE B PAMKAX TAMOXEHHOI'O COIO34.
Takor nogxox OCOOEHHO AKTYAJIEH B CBA3H C
HBIHEIITHEN SKOHOMHYECKOU CUTYALMEN. B r1epBy1o
ouepeib HAC UHTEPECYIOT KONTIOOUHTOBBIE
YCTAaHOBKH, IIEPBYIO N3 KOTOPBIX Mbl HAMEPEHBI B
CKOPOM BPEMEHHU ITPUOOPECTU.

BK: fI 3HakoMa cO crneuPUKOM JeITEThHOCTH
Bamer komnanuH. CMeI0 IIPESIIOI0KHUTD, YTO
KOJITIOOHMHI'OBYIO YCTAHOBKY BBI coOGHpaeTech
HCIIOJIb30BATH JIJISA JOCTABKH I'¢O(DHM3HUICCKHX
IPHGOPOB B 32001 CKBAKHHEI.

K.K.: [Ja, Hac UHTEPECYET UMEHHO 3TO
HAMPAaBJIEHHE: KONTIOOWHT A1 F€O(PU3UKU.

BK: TakuM 00pa30M, BBI H3y4aeTe
IIPEIIOKEHHUE IIPON3BOIUTEICH
O0OPYAOBAHHUSA B CETMEHTE KOJITIOOHHIOBBIX
YCTAaHOBOK JIETKOT'O KjIacca?

K.K.: []a, yCTAHOBKM JIETKOI'O KJIACCA UHTEPECYIOT
HAC B IEPBYIO odepeb. Ho B Kasaxcrane
CTOSIT ¥ IEPCIIEKTUBHBIC 33/1a491 10 OYPEHUIO
TOPHU30HTAIBHBIX CTBOJIOB. TaK 4TO B O603pHMOM
Oyayuem Hac 6y1yT MTHTEPECOBATh U KOJITIOOMHI'OBBIE
YCTAHOBKH TSKEJIOTO KJIACCA.

BK: IIpegHa3sHaYeHHBIE IJISI KOTTIOOMHIOBOIO
OypPEHHSI WJTH JIJI51 HCCIEJOBAHU S CKBAKHH?

K.K.: [Ing uccienoBaHusa CKBaKUH. Ho
KOJITIOOMHT'OBOE OYPEHHUE TOXKE OBLIIO OB THTEPECHO.

BK: KakoBa cpeJHAA IPOTAKEHHOCTD
TOPHU30HTAJIBHBIX CTBOJIOB B Banrem pernosne?

K.K.: TOpu30HTaJIbHBIE CTBOJIBI Y HAC HE CJIMIIKOM
HPOTAKEHHBIE, IOTOMY YTO MbI PACIIOJIATAEM
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We Do Our Best
to Introduce New
Technologies

and Seek for
Technical
Innovations

Interview with K. Kopeev, General Director
of BatysGeophysService, LLP

Coiled Tubing
Times: Kanat
Nurkenovich,
there is a wide
range of oilfield
service equipment
on the market.
Which types of
equipment is
your Company
interested in?

Kanat Kopeev:
Our Company is

- very interested in

Ea= o high-tech equipment
manufactured on

the territory of the Customs Union. This is particularly
topical under the current economic conditions. First
of all, we're interested in coiled tubing (CT) units.
The purchase of the first such unit is planned for the
nearest future.

CTT: I know the specifics of your company's
activities. I've ventured to suggest that the
coiled tubing unit will be used for conveyance of
logging tools into the well.

Kanat Kopeev: Yes, we are interested in application
of coiled tubing during well logging operations.

CTT: That means that you are currently
studying the market offers coming from the
manufacturers of light-weight coiled tubing
units, right?

Kanat Kopeev: You're right. Light-weight units are
of particular interest for us. But here, in Kazakhstan, we
see the prospects of horizontal drilling as well. That's
why in the foreseeable future we’ll be interested in
heavy-weight coiled tubing units as well.

CTT: Do you plan to use heavy-weight CT
units for coiled tubing drilling or for borehole
surveys?



O4Y€Hb 6OIBIINUM (POHJIOM CKBAKUH. B cpejHeM
TOPU3OHTAJIBHBIC YYACTKU JJOCTUTAIOT Y HAC

ot 100 1o 500 M. MECTOPOXIAEHUSA YIKE TOBOJILHO
CTapBble, IKCIIYATUPYIOTCS JABHO.
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BK: A Ha KAKHX INTYyOHMHAX IIPOUCXOTHUT

OTBETBJICHHE r'OPU30HTATIbHBIX CTBOJIOB? : . . .
K.K.: Ha pasHbIX MECTOPOXACHUAX II0-PAZHOMY. Our Com panyisvery i nterested in hi g h-

K rpuMepy, Ha MECTOPOKieH M KapaskanGac — tech equipment manufactured on the
‘l*fofgth“He 140 m, Ha MeCTOPOXACHIH JRETHIOAM — territory of the Customs Union. First of all,
' we're interested in coiled tubing (CT) units.

BK: I3B€CTHO, 9TO HA MHOTHUX
Ka3aXCTAaHCKHX MECTOPOKICHHIX JOOBITY
YINIEBOAOPOIOB OCIOKHAET BBICOKOE

copeprkaHHue cepoBogopoga. Ha Bamnem Kanat Kopeev: For borehole surveys. But coiled
MECTOPOKIECHHH TOXKE CyIIEeCTBYET 3Ta tubing drilling is an interesting scope as well.
npooiaema?

K.K.: CepoBOIOPO/Ia MHOTO B 3aITaTHOM CTT: What is the average length of horizontal
Kazaxcrane — B AKTIOOMHCKOM 061acTH. OCHOBHAS sections in your region?

HaIlla npoodaeMa — 3TO naparUHUCTASI HEPTD. Kanat Kopeev: Horizontal wells are not very
long here because the well stock in our region is

BK: Banra KOMIIaHH A CIIEIHATH3HPYETCA considerable. The average length of horizontal sections
Ha reo¢dusuke. Kakue mporpeccuBHEIE isbetween 100 and 500 meters (328-1,640 ft). Most of
TEXHOJIOTHH, IpuMeHsaemole TOO the fields are mature in our region.
«barpicT'eousCepBuc», Bel 661 OTMETHIIH?

K.K.: V HAC TPUMEHSIOTCS BHYTPUCKBAKITHHBIC CTT: What is the kickoff point depth of
TpaxkTopa. JaBHo aemaem I'PIT. MBI Tak K€, KaK U horizontal wells?

KOJIJZIETH BO BCEM MHUPE, CTAPAEMCA Y C€Os1 BHEAPATD Kanat Kopeev: It depends on the particular
HOBBIE TEXHOJIOTUH, OTCIIEKUBATh TEXHUYECKUE oilfield. For instance, the kickoff depth can be around
HOBUHKH, KOTOPBIE MOABIIAIOTCSL. 140 meters (460 ft) at Karazhanbas oilfield, while
at Zhetybai oilfield it can be as high as 1,100 meters
BK: BestMKa JIM YU CJI€HHOCTH IIEPCOHAIA (3,608 ft).
B TOO «barsicleodusCepBuc»? I'me roroBsat
Kaapsl 11 Banrert kommaaumu? CTT: It is well-known that conditions at many

K.K.: V Hac paboTaeT npubin3uTeabpHo 173 oilfields in Kazakhstan are complicated by the
4yeoBeKa. C 3TOro roia Mbl BEIEM IEPETOBOPHL C presence of H,S. Is there a similar problem at
BamkupCKUM rocyAapCTBEHHBIM YHUBEPCUTETOM, C the oilfield you are currently working on?
JPYTMMH POCCUHUCKHMMU U KA3aXCTAHCKMMU By3aMU Kanat Kopeev: High concentration of H2S in
10 BOIIPOCAM HOATOTOBKHU CIIEUATNU3NPOBAHHBIX wells is a common problem for Western Kazakhstan,
KaJIPOB 151 HAIIICH KOMITAHWH. particularly for Aktyubinsk region. The main problem

for us is waxy oil.

BK: !, HaBepHOE, B TOO
<baresicTeodusCepBUC> IPUXOIAT KATPHI, CTT: The main focus of your company is
HMEIOIIHE OIBIT PAGOTHI B KPYITHEHIITHX geophysics. In your opinion, what advanced
MEKAYyHAPOTHBIX He(PTErazocepBUCHBIX technologies applied by BatysGeophysService,
KOMITAHHUH? LLP should be mentioned?

K.K.: [Ia, y HAC IPOAOJIKAIOT KAPbEPY Kanat Kopeev: We use downhole tractors.
CIIEIUAINACTBI, paHee pabOTABIINE B KOMITAHUAX Hydraulic fracturing is a usual operation for us. Like
«IImom6epxe», Weatherford u 1p. OHM paboOTaIOT our colleagues from all over the world, we do our best
YCIIEIIHO. to introduce new technologies and seek for technical

innovations that appear on the market.
BK: Kak majeHue MUPOBBIX IIcH HA HeDTH

IOBJIHSJIO HA He()TEra3oBhIi CEPBHC B CTT: What is the number of employees in
Kaszaxcrane? BatysGeophysService, LLP? Where does your
K.K.: Bce cepBucHBIE KOMITAHNH, KOHEYHO XK€, company search for new specialist?
OIYIIAIOT HA ce6e 3TO BiusHNUE. COKPAIAIOTCS Kanat Kopeev: We employ 173 people. Starting
TAKHUE CETMEHTDI, KaK OyPEHUE, KATITUTAJIbHBIA from this year, we regularly conduct negotiations
PEMOHT CKBAKHMH, PA6OTHI 1O T€O(PUIHKE KAK B with Bashkir State University and other Russian and
OTKPBITOM, TaK U B 3AKPBITOM CTBOJIE... Y HAC B Kazakhstan universities in the matter of personnel
KazaxcraHne ce6eCcTOMMOCTD JOObIYN HE(DTH OUCHD } training for the needs of our company.
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CTT: Perhaps, BatysGeophysService,
LLP has a number of employees who came
from the international oilfield service
companies.

Am]Iright?

Kanat Kopeev: Yes, you are absolutely
right. We employ specialists who previously
worked in Schlumberger, Weatherford and
other international companies. And they work
successfully.
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Introduction of new technologies causes
initial inflation of oil production costs and
cheapening of the production process
afterwards due to the increase of the

production efficiency.

BBICOKAsI, IOTOMY YTO HE(PTB Tskenast. M xoTs
JI06bIYa HE(PTHU SABJISECTCS OCHOBHOM (DHHAHCOBOH
HOAAEPKKON SKOHOMUKU KazaxcraHa, IIpu TAKOU
BBICOKOM C€6€CTOMMOCTH U TAKOM HU3KOI IIeHE
(PUHAHCOBBIH CMBICJI HECKOJIBKO TepAeTCA. HO Mbl
cTrapaeMcs, padoraem. KazaxcraH B 11060M ClIy4dae HE
OCTAaHOBHTCSH, AOOBIYA HEPTH OYyIET IPOAOIIKATHCA.
Me! 6yIEM UCKATh, KAK MOXHO YAECIIEBUTb KAKHE-TO
MPOU3BOACTBEHHBIE ITPOLIECCHI, YTOOBI NOAAEPKATD
HAIIly 9KOHOMHUKY.

BK: O3Ha4yaeT JI¥ 3TO, 9TO OYAYyT B
MEHBIIECH CTENIEHU BHEAPATHCA CIOKHBIE
JOPOTrOCTOANIHE TEXHOJIOTHH He(PTEerazoBoro
cepBHCca? Bel He ormacaeTechs, YTO MOI'yT
3aTOPMO3HTHCI HAHOO/IEE IIEPCIEKTHBHBIC
pPaGoThI?

K.K.: HeT, MbI HE OITACA€MCs1, MBI BUJJUM, UTO Y
HAC €CTb IIEPCIIEKTHUBEL B TI060M C1ydae KpU3HC HE
BeueH. Ho, ¢ Apyror CTOPOHBL, BHEJJPEHHE HOBBIX
TEXHOJIOI'MH BBI3BIBAET CHAYAJIA YIOPOKAHHUE,

4 TIOTOM, B CBSI3H C TEM UTO HOBBIIIACTCS
3(pPEKTUBHOCTD, HAIIPOTHB, YEIIEBIEHUE. B nTore
OOBIYA CTAHOBUTCS JIETYE,

BK: KypHai <BpeMs1 KOJITIOOHMHTIA»
Bam g;aBHO 3HAKOM?

K.K.: [TodHakoMHiICa HEJABHO, HO Bam )KypHaI
MEHS OYEHD BIEYATINIL.OYEHb MHOI'O MH(POPMAIIUH,
OCOOEHHO IO HOBBIM TEXHOJIOTUSAM. Sl O4eHb paj 32
Bac.

BK: YT0 OBI BBI XOTEJIH, IOJIB3YACH CIydaeM,
CKa3aTh KoJuteram us Poccun u Apyrux
crpaH CHI?

K.K.: HaM Hy’KHO KaK MOXHO 60JIbIIIE€ OOIIATHCSL.
DTOMY MOI'YT IIOMOYb OTPACJIEBbIE KOH(DEPEHIINH,
I7I€ MOXKHO OOMEHATHCS ONBITOM, Y3HABATH
06 MTHHOBALIMAX. YeM O0JIbIIe OyJIeT TAKUX
KOH(PEPEHIIUM, TEM IIHUPE OYAyT BOZMOKHOCTH JIJIA
KOHTAKTOB, TEM OBICTPEE HOBBIE TEXHOJIOTUU OYAYT
BHEJIPATHCA B HATUX CTPAHAX.

Bea 6ecexy OnbraJIuc, <Bpemsa KOJXTIOOHHIA»
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CTT: How the oil prices slump affected
the oilfield service in Kazakhstan?

Kanat Kopeev: Of course, all service
companies have been affected by this slump.
Such segments as drilling, well workover, well logging
operations (both in cased hole and open hole wells)
are currently shrinking. Most of oil in Kazakhstan
is heavy, that’s why its productions costs are rather
high. Though the oil production is not the main form
of financial support for Kazakhstan’s economy, high
production costs together with low oil prices spoil
the profitability situation. But we keep on working.
Kazakhstan will not stop oil production anyway.

We will search for the means of cheapening the
production processes in order to support our economy.

CTT: Does it mean that you will introduce
complex and expensive oilfield service
technologies in a lesser extent? Aren’t you
afraid that it may freeze the most promising
operations?

Kanat Kopeev: No, we are not afraid of such
situation. We think that we have a number of
opportunities. The stagnation is not ageless. But, on the
other side, introduction of new technologies causes
initial inflation of oil production costs and cheapening
of the production process afterwards due to the
increase of the production efficiency.

CTT: How long have you known Coiled Tubing
Times Journal?

Kanat Kopeev: I have recently learnt about your
Journal, but it has managed to hugely impress me. It
contains tons of useful information, particularly about
the newest technologies. You have my sympathies.

CTT: On this occasion, what would you like
to tell your colleagues from Russia and CIS
countries?

Kanat Kopeev: We need to communicate as much
as possible. Various oil and gas conferences can help
with that. We can share our experience and learn
about innovations there. The higher is the number
of such conferences, the wider are the possibilities
for communication and the faster is the rate of new
technologies introduction in our countries.

Interviewer — Olga Lis, Coiled Tubing Times
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REGION

TOO «batbicleodpunzCepBUC» HaYaNo CBOIO AeATENbHOCTb B
2004 rony B 04HOM U3 HedTerasoBbIX perMoHoB KasaxcraHa
MaHrucrayckor obnacru, B ropoge XXaHao3eH. KomnaHus
SIBNSETCA CEPBUCHBIM NMPeanpusaTMeM no okasaHWIo BCeX BUAOB
NPOMbICNIOBO-reodU3NYeCKUX yayr HedTerazogo0bIBaOLLMM
1 reonoro-passefoyHbIM npeanpusatTuam. OCHOBHbIM
HanpaBfieHMeM AeAaTeNIbHOCTU KOMMaHUN ABASIOTCA
B3PbIBOMOXapoonacHble U ropHble MPOU3BOACTBA, obpalleHne
C UICTOYHUKaMU MOHWU3UPYIOLLLETO N3NyYeHUs, reodusnydeckmne
paboTbl B OTKPLITOM CTBONE CKBaXWH, KOHTPOJSIb KayecTBa
LeMEHTUPOBaHMsl, KOHTPOJIb 3a Pa3PabOTKON MECTOPOXKAEHNI,
reosioro-TeXHONOrNYeCKMIM KOHTPONb, MHTEHCUbUKaLMS A00bIYY,
coBMecTHble paboTbl no BCI ¢ reohuranyecknmm KoMnaHUsaMm
crpaH CHI. C 2005 ropa «baTbicleodunsCepBurc» ABNSETCA YEHOM
Me>xayHapoaHOM accoumaLmm Hay4HO-TEXHUYECKOTO U 1efI0BOro
CoTpyaHMYecTBa No reodnsnyecknm UcaefoBaHNaM 1 paboTam B ckBaxnHax. lNponssoacrBeHHas
ba3a «baTtbicleodurzCepBuc» ocHalLeHa COBpeMeHHOM annapaTtypomn, 00opyfoBaHUEM, Pa3fINYHbIM
nporpamMMHbIM obecneyeHnem, oTBeYaloLWLMM TPeOOBaHMAM AeNCTBYOLMX Ka3aXCTaHCKMX CTaHAAPTOB
KayectBa. @

BatysGeophysService, LLP was
established in 2004. Its base

is in Zhanaozen, a town situ-
ated in Mangistau, one of the
oil and gas producing regions
of Kazakhstan. The company
provides a wide range of geo-
physical services for oil and gas
production and exploration
companies. The main focus

of company'’s activities is fire
and explosion dangerous and
mining operations, dealing
with ionizing radiation sources,

—+ TS
PR SR TERT CEPRILCT
EMPRIAPAE 3

N TP T 0 Pl well logging operations in the open holes,
cement bond logging, field management,
well operations monitoring, enhanced oil
recovery, and joint VSP operations with
geophysical companies from other CIS
countries. BatysGeophysService has been a
Member of the International Association of
scientific, technical and business coopera-
tion on geophysical research and work in
the wells since 2005. The operation base

of BatysGeophysService is equipped with
state-of-the-art instruments, equipment,
and software packages that comply with

¥ the present-day Kazakhstan's quality stand-
== ards. ©
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KOJIOHKA YJIEHA PEJICOBETA

BHYTpH 1IL71ACTA

VYHKITMOHHUPYET
ra3jandraaa
YCTAHOBKA

IIOMOMIBIO KOJITIOOMHTA U '€O(PU3NUIECKON ANMAPATYPBI METOLOM
TPACCUPOBAHUS CHAYAJIA CBEPXY «BHU3» U IIOCJIE CHU3Y «BBEPX»
OIIPEEJIAIOT, II€ 3d AKCILIYATALUOHHOM KOJIOHHOMN HAXOASATCS

IIACTBI U IPOIUIACTKH, HACBIIIIEHHBIE HE(PTHIO M TA30M.

DTH HACBIIEHHBIE YTTIEBOIOPOAMH MPOIUIACTKH JIOJIKHBI CTATh MECTAMU
33aPE3KH BTOPOT'O HAKJIOHHOI'O WJIM BEPTUKAJIBHOI'O CTBOJIA. by

ITociie 3aBEpHIEHU 3APE3KU BTOPOI'O CTBOJIA U PACKPBITUSA
nep@OPALMOHHBIX OTBEPCTUM MPUCTYHAIOT K IJIACTUYECKON IIeppopariumu
ITyTEM BBIPE3KU OKOH HA TEX ITTyOUHAX, HAd KOTOPBIX ITyTEM F€O(PU3UIECKOTO
TPACCUPOBAHUS OBUIH OOHAPYKEHBI 3AJIEKHU HE(PTU U I'a34.

I'a30BBIN IPOILIACTOK CPA3Y JACT O ce6€ 3HATD ITyTEM (POHTAHHOI'O
MPOABIECHUS U HEOXKUJAHHOT'O BBIOPOCA (DIIOU/IA HAPYKY HA MECTE
BBIPE3AHHOM ruiponepdOopaToOPOM YaCTH IKCILTYATALUOHHOMU KOJTOHHBL

Ecnu 3TO NPOUCXOAUT UMEHHO TAK, 3HAYUT, MBI IIOJIYYUJIA, BUPTYAJIbHO
rOBOPST, KOMIIPECCOPHYIO CTAHIIUIO C JJOCTATOYHBIM KOJTMYECTBOM CXKATOTO 4
ra3a i1 COBEPIIEHH Ia3MU(PTHOIO IIUKJIA /I OXKUBJIEHUS «<MEPTBOU»> '
HEMTHU U «BBIHOCA» €€ HA IOBEPXHOCTD.

OTMETHUM, YTO ITO BAKHOE IIPEUMYIIECTBO KOITIOOMHT A IEPE]
ucnonbzosanueM HKT B mporieccax peMOHTA 1 3aITyCKA CKBA’KHUHBI B
paodory.

Tenepb pacnuIeM aJTOPUTM BBIIOJHEHUSA U OYEPEAHOCTD PEATUZALIUN
MPEIIATAEMOrO IIPOLECCA PAOOTHI Ia3MU(dTA BHYTPHU IIJTACTOBOX CUCTEMBI
B HAKJIOHHOM ITACTE BHOBb YCTAHOBJIEHHOM 3aPE3KOU BTOPOI'O CTBOJIA.
OTMETUM, YTO YCIIENTHOCTD BBITTOJIHEHUA IPEIIATAEMOM TEXHOJIOTUHA
OYZET 3aBUCETD IIPEXKE BCETO OT KAYECTBA TPACCUPOBAHUSA IO CUCTEME
«BBEPX-BHMU3» U OOHAPYKEHUSA 3AJIEXKEN MEPTBON HE(PTH M I'a3a 32 jl
IKCILTYATAITMOHHOM KOJIOHHOM B HOBOM CTBOJIC 3APC3KHU. i

HICIOJIHUTENU JAHHOT'O AJII'OPHUTMA JIOJIKHBI ObITh OCOOEHHO oL
BHUMATEJIBHBI ITIPH TPACCUPOBAHUU HA IIPEATIACTOBO INTYyOUHE C
HAJIU4YHCM YITIEBOAOPOIOB. y

BoT, COGCTBEHHO, BKPATIIE O CYITHOCTH BHYTPUILIACTOBOI'O I'a3MAMTA.

OTMETUM, YTO C UBMEHEHUEM CTATYCA CKBAXXUHBI C PEMOHTHOI HA
ra3au@THYIO aBTOMATHYECKHA BO3ZHUKAET HEOOXOAUMOCTb OCHAIEHUA
CKBaKMHBI HEOOXOIMMBIM OO60PYZOBAHUEM COITIACHO CTAHZAPTY U
HOPMATUBHBIM JJOKYMEHTAM.

MOXHO CKa3aTb, YTO CKBAXKUHY IIPHUJETCA «OOyTh U OfETh> KAK CIIEAYET,
C TEM 4TOOBI OHA PA60TANA, KAK I'a3IUPTHAA, 61aTr0 JAJIA TOT'O ECTh BCE
PECYPCHI CXKATOT'O I'a3a MU HEPTU U BCE OCTAIIBHOE.

Tenepb 0 CaMOM INIABHOM — TEXHHUKO-3KOHOMUYECKOM 3(D(PEKTUBHOCTH.
Boicokas 9 OEKTUBHOCTD 3[,€Ch COBEPIIEHHO OYEBH/IHA, TAK KAK
(PUHAHCOBBIE PACXOABI M U3AEPKKH HA CTAIUU PA3PAOOTKY PEIIATAEMOM
TEXHOJIOI'MU OKYTIATCA C IMOJIOKUTEIBHBIM PE3YIIBTATOM, IIOCKOJIbKY
ra3audTHAsI CKBAKMHA 6y/IeT HEYKJIOHHO HAPAITUBATh TEMII J0ObIYN
OBIBIIICI «<MEPTBOM» HE(PTU U CXKATOI'O I'd34 U3 BPE3AHHOM YaCTH
KCILTYATAIMOHHOM KOJJOHHBL COBEPIIEHHO OYEBUHO, YTO JJIUTEIbHASA
paboTa BLIPE3AHHOU B SKCILIYATAIIMOHHOM KOJIOHHE YACTH ITOBBICHAT
He(TErazooTavy Kojaaekropa! Xouy 0co00 OTMETUTD, UTO PA3PAOOTKA
3TOH TEXHOJIOTUH CTaJIa BO3MOXHOM 6/1aroiapsi KOJITIOOMHI'OBBIM
TEXHOJIOI'HAM.

.y ¥

IOA. Banraxupos, 0. m. 1., BPogheccop, axademui, 3amecmumesis Oupexmopa
no nayxe u mexnuxe OOO JOz-Hegpmezas»
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It's Price Quality and Compliance

— Enter Higher State »

2WNOG

Expanding
Oil & Gas logistics

Saint-Petersburg (Head office)

25 Nevsky pr., Business Center "Atrium”
191186, St. Petersburg, Russia

Phone:; +7 812 326 56 56

Fax: +7 812 408 79 65
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MEXAVHAPOAHAA HAYYHHO-NMPAKTNYECKAA
KOH®EPEHLUUA «CTPOUTENIbCTBO
U PEMOHT CKBAXXUWH - 2015»

C 21 1o 26 ceuTs6pst B AHare, B «PuBbepa-
KJIy0. OTenb&SPA», MpoXoAnIa odepenHasd
MexayHapOJHAs HAYYHO-IPAKTUYIECKAS
KOH@epeH-11ud «CTPOUTEILCTBO U PEMOHT
CKBaXXUH — 2015». MeponpusaTue BXOAUT B YUCIIO
€XXETO/THBIX (POPYMOB IIPOEKTA «IEPHOMOPCKHE
Hedrerazosele KOHPEPEHI NN, OPraHU3aTOPAMHU
BeIcTynIHIIM OO0 «HII® «Hutno» u OO0
«Hedreraszosast BEpTHKAIIb>.

B dpopyme npruHAIN y9aCTUE IPEACTABUTENIN
ITAO «TatnHedTh» uM. B.JI. amuna, [TAO AHK
«bamHedTH», OO0 «BamuedTh-Jo6B19a», OO0
«CK «PycBbernieTpo», AO HK «KazMyHnaunlas»,
Bocrouno-Cubupckuit punmnan OO0 «PH-
Bypenune», OOO «TexHosmorudeckas Komnanus
IILmrom6epske», OO0 «FOrcoH-CepBuUC»,

OO0 HII® <AMK TOPU30OHT>, OO0 «HIIO
BentoTexnonoruun», OOO MHK-Cepsuc,
TOO «DrillTech-AxTo6e», Vallourec Drilling
Products, OOO «HK «Pocued1p>-HT1l>, OAO
«CypryrHUITUHEDTH>, OO0 JIYKOMJI-
Nmxunupunr, OO0 «PH-DKCIIOpENH»,
3A0O BonrorpagHUITHHEDTE>, OOO

«HTT] «39PC», OO0 «UTII3-MHXUHHUPUHT >,
OO0 «MuHBAPCKUA Kapbep», OO0 «PUD-
Mukpompamop», OO0 dIlepeKpbIBATENb>,
AO «Penmaennu CCM», OOO «TETAC»,

OO0 Xumnpom», OAO «OXK «YPAJIXHUM» 1 J1p.

NHOOPMAITMOHHYIO HOAACPKKY OKA3bIBATIN
KypHanbl <HedTs. 'a3. HoBanuny, <Hedranoe
XO3SIHUCTBO», «Hed1h 1 Kannrany, Oil&Gas Journal
Russia, «<BpeMs KonTio6uHIa», <ITeppuropus
HE®DTETA3», «<TEXCOBET», «DKCIIO3ULINS HEPTh
raz», «COEPA Hedreras», <TornmHedTEras»,
«HedTb Poccum», «<BypeHne U He(PTh», THTEPHET-
noprain «Hedpranukn.PO» A Neftegaz.RU,
JeOMHKXNHUPUHI», «[a30Bas1 IPOMBIIIJIECHHOCTDb>,
«['TaBHBIN METPOJIOr», «T'eonorus HeTH U raza»
usnareabcTBO «CJIAHT», m3maTeIbCKUM JOM
«Henpa».

Pa6oune 3ace1aHusI ObIIN HACHIIIICHBI
JOKJIaJaMU, KPYIJIBIMU CTOJIAMU U
NPE3EHTALMAMY HOBIIECTB HE(PTEra30BONU
OTPACIIN.

JIy4ImmMu JOKJIAAMU ObLIIA ONPEIETIEHBI
CIIEAYIOIMC:
¢ JIukBuAan U NOIVIOMIEHUI TPHU OYPEHUH
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u TuKPC 6€3 yXyameHns KOJUIEKTOPCKUX
CBOWCTB ILJIACTA» — ABTOP AOKIaAa [Ilunakos
Cepreii Mnbud, pyKOBOJUTEIb IIPOEKTOB
(OO0 «Texnonorunyeckas Komnanus
[ItroM6€epke»);

e  «ONTUMU3AIHSA TEXHOJIOTUHN 3AKAHYUBAHU S
U MOHUTOPUHI'A PAOOTHI TOPU3OHTAIbHBIX
CKBa’KHUH B HEPTAHON OTOPOUIKE» — ABTOP
Joknaga CEeMUKUH IMUTPUI AHATOIBLEBUY,
Ha4aJIbHUK o1aena reosoruu (OO0 «PH-
DKCIUIOPENIIH»);

*  «DKCIIPECC-OLIEHKA IPOMBIIIJIEHHON
6€30MaCHOCTU PA60TAIONINX I'A30BBIX
CKB2>KMH Ha OCHOBE KOMILJIEKCA
reo(pU3NYECKUX UCCICAOBAHUN» — ABTOP
Joknana CysHUYHUKOBA Enena BuranbesHa,
UHXXEHEP-TEOPHU3UK
(OAO HIIIT «<BHUUTUC»).

Bosnbmon nHTEPEC BHI3BAJ KPYIJIBIA CTO
Ha TeMy «OTe4eCTBEHHBIN HE(PTECEPBUC
B COBPEMEHHBIX YCJIOBUAX: YTO JEJIATH?>.
JaHHBII AKTYaJIbHBIN BOIIPOC NOJHAI CPESN
JIEJIETATOB OXKUBJIEHHYIO AUCKYCCHIO, YTO CTAJIO
KyJIbMUHAIJMOHHOM YaCThIO IPOTPAMMBL
MogeparopaMu BbICTyHIUIU CTPOraHOB
Bsauecnas MUXAUIOBUY, T€HEPAJIBHBIA JUPEKTOP
OO0 «HII® «Hutno», u» HUKuTHH AJIeKcein
HuKonmaeBuY, U3/1aTeb — [NIABHBIN PEJAKTOD
OO0 «Hedrerazosass BEDTUKAIIb>.

ITocne paboynx 3aCE€LAHUN COCTOSIIINCH
TYPHHUPBI IO MUHU-YTOOIY U OUIbIPAY, ITI€
YYACTHUKH IPOSABUIIN CEOA HACTOAINUMHU
crioprcMeHaMu. [To6egurenn 6u11u
TOPKECTBEHHO HATPAXKACHBI TUIIJIOMAMU U
MenanrsaMu. TaKKe IPOIIIN COPEBHOBAHUSA 1O
OBICTPBIM MIAXMATAM, B KOTOPBIX 34 IEPBEHCTBO
Bpy4aJICs Ky6oK. birarogaps CHOpTUBHOMY
43apTy U He(POPMATBHOMY OBIIIEHUIO TAKUE
TPAAUIIMOHHBIE TOBAPUIIIECKHE COPEBHOBAHU S
AKTHUBHO CIIOCOOCTBOBAJIN HAAKHUBAHUIO
CBA3EN.

O3By4EHHBIE U IIPEJICTABIECHHBIE HA
KOH(EPEHIIMHU JIOKIA/1bl OYIyT BKJIIOUYEHBI B
COOPHUK OKIa40B. Hanbosnee uHTeEpeCHbIC
MaTE€PHUAJIbI Oy1yT ONyOJIUKOBAHBI B
CIIEIIUAJIBHOM BBITyCKE KypHasa «HedTp. ['a3.
Hosarmm».



XIV MEXXAVHAPOJAHbIN ®OPYM .
«CEPBUC N OBOPYIOBAHME ANIA HEGTErA30BOU
OTPAC/IN POCCUMN - 2015»

9 oxTa6ps 2015 roga B Mockse B oTeie «banayr
KeMmnuHckm» npomesn XIV MexayHapOoaHbII (hopyM
«CepBUC U OO0PYIOBAHME /IS HE(PTETA30BOMU
oTpacau Poccum — 2015».

DOPYyM SABJISAETCA LIEHTPAJIBHBIM COOBITUEM
POCCUCKOTO HE(PTETA30BOI'O PBIHKA U IIPOBOAUTCS
exxerogHo ¢ 2003 roga. MeporpusTie 6610
MHOCBAIIEHO 0030PYy TEHACHIIU PA3BUTUSA
HEPTECEPBUCHOT'O PBIHKA B TEKYIIIECH
3KOHOMMYECKOU CUTYALIUH, AHATIU3Y OCJIETHUX
JOCTHUKEHHUH UHYCTPHUH, OOCYKAECHHUIO CTPATETUNA
COXPAaHEHUS PPIHOYHBIX ITO3UIII 1 BOSMOKXHOCTEHN
HOBBIIIEHUS 3POEKTUBHOCTU OU3HECA KOMITAHU
— HOCTABIIUKOB HE(PTENPOMBICIOBOT'O CEPBUCA
1 060pyAOBaHMS. POPYM €KETOTHO COOMPAET HA
OJTHOM MJIOMIA/IKE TOI-MEHEIKEPOB POCCUHICKUX U
MEK/TYHAPOJHBIX KOMITAHUI: OIIEPATOPOB, BEAYITUX
UT'POKOB CEPBHUCHOTO PBIHKA, IPOU3BOAUTEICH 1

HOCTABIIUKOB OOOPYAOBAHUS, MHBECTUIJUOHHBIX,
IOPUANUYECKUX, CTPAXOBBIX U KOHCAJITUHI'OBBIX
OPraHU3AINH.

Cpert OCHOBHBIX BOIIPOCOB (POPyMa:

» KirroueBble TPOOGIEMBI POCCUICKOTO
He(MTEra3oCcepBrcCa B HOBBIX PCATTUAX;

* H3MeHEHHUE CTPYKTYPBI HE(PTECEPBUCHON
OTPACIN ¥ pabOTA B HOBBIX PBIHOYHBIX PDEATUAX;

* Mepbl CTUMYIHPOBAHUA UMIIOPTO3AMENIEHUA
B OTpacin. ITpob61eMbl 1 BO3MOXKHOCTH
UMIIOPTO3AMEIIEHUS;

* Cucrema 3aKyIOK KPYITHOIM HE(PTEra30BOIM
KOMIIAHHUM: KAK 3TO PA6OTAET;

e OnTUMU3AUS CUCTEMBI OTOOPA KOMITAHHW -
HOAPAIUKOB, KDUTEPHH BIOOPA U MEXAHU3MBI
COTPYIHUYECTBY;

e byayliee poCCUMCKOIO PbIHKA
HEPTEMPOMBICIIOBOI'O CEPBUCA U OOOPYIOBAHUA.

6-1 POCCUMCKAA HEOTErA30BASA
TEXHUMECKASA KOH®EPEHLINA SPE

26-28 okTsA6ps 2015 roga B MOCKBE COCTOSUTACH
6-s1 Poccuiickas HepTera3oBasi TEXHUYCCKAsT
KoH(pepeHus SPE, opranusyemas O0mecTBOM
WHXXEHEPOB HE(PTETA30BOM TPOMBIIIJIEHHOCTH C
2006 roaa. B arom rogy koHpepeHus co6paa
6onee 500 crnenuaanucToOB OTPACIH U3 KPYITHEUIITNX

JIOOBIBAIONINX U CEPBUCHBIX KOMITAaHUU, HVW 1 By30B.

KaxxapIi1 roi IPOrpaMMHBIA KOMUTET BEIOUPAET
JIEBU3 KOH(PEPEHITUH, KOTOPBIH 33/14€T TOH BCEMY
MEPONPUATHIO. B 3TOM rozty, OCHOBBIBASICh HA TOM,
YTO CJIOKHOCTD JJOOBIYU BO3PACTAET, 4 UCTOLICHUE
PECYPCOB CTAHOBUTCA OOJIEE OIYTUMBIM /I
OTPACIN, KOMUTET CAEIAJ BBIOOP B ITOJIb3Y [IUTATEHI
Kpucrtoga ge Map:xepu, Total: «KKoner He(TAHON
3PHI €MIE AATIEKO...»>, TEM CAMBIM OOO3HAYHB ITO3ULIHIO,
4TO MACHITA0HAA 3AMEHA YITIEBOJOPOIHBIX PECYPCOB
JIMOO MOJHBIA OTKA3 OT HUX B COBPEMEHHOM

U e

MHPE HEBO3MOKHBI, HO B TO XK€ BPEMS CYIIECTBYET
HACYIIHA HEOOXOJAUMOCTb AKTUBHOTI'O OCBOECHUSA
VAAJICHHBIX 1 aBTOHOMHBIX MECTOPOK/ICHHUH,
MECTOPOXJEHHUI C TPYJHOU3BIEKAEMBIMH 3aI1ACAMU,
4 TAKXKE IMOMCK HOBBIX OOBEKTOB U PECYPCOB,
UCIOJIb30BAHUE MTOCTIEAHUX TEXHOIOTUNA U
IPOTrPAMMHOIO OOECIICYUEH S

DTU U HE TOJIIBKO TEMBI ObLIN IPEJCTABICHBI
B OOLIUPHENIIEH TEXHUYECKOHN IPOrPAMME
KOH(PEPEHIIUH, KOTOPAS CTAJIA OTIUIUTETIBHON
depron meponpuaTusa 2015 ropa. Tak, BMECTO
TPAAULIMOHHBIX 18 TEXHUYECKUX CEKIINUH
COCTOSIIUCH 22 CEKITUM, HA KOTOPBIX BBICTYNHIN 220
CIEUAIMCTOB U3 BEAYIINX HEPTETA30400bIBAIOIUX
U CEPBUCHBIX KOMITAHUI.

B paMkax koH(pepeHMHM ObLIU IIPOBEJEHEI 3
IJIEHAPHBIC U ITAHEJIbHBIC CEKIIUH, HA KOTOPBIX ObLJIN }
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IPEeACTABJIEHEI JOK/IA/bl INJUPYIOIUX KOMITAHUI
U By30B OTPACJIH, TAKUX KaK «PocHedTh», HTL]
«raznpoMHedTh», Statoil, Total, «[1lnoM6epsxke», PI'Y
HedTH U raza uM. .M. I'yokmHa, CKOJIKOBO U JIP.

[T1eHapHYIO CEKLIMIO IEPBOTO JHS KOH(PEPEHIINNU
IIPUBETCTBEHHON peublo OTKPLLI I Xpamos,
IEPBBIN 3aMECTUTEIb MUHUCTPA IPUPOJHBIX
pecypcos u axosioruu PO, Cekiiys 6bp11a MOCBSIICHA
NEPCIEKTUBAM PA3BUTUA U IIPUOPUTETAM
He@TEra30BOI OTPACIN B POCCHM 1 OXBATHIBAJIA
crenyoe TeMbl: «Hala IIpoOMBIIIIEHHOCTD
B YCIIOBUSIX HECTAOUIBHOCTH, «OCBOEHUE
POCCUMCKOM ADKTUKHU — BbI3OBbI U MHHOBALIUM»,
«COTPYAHUYECTBO U MTHHOBALIUW.

ITaneIbHBbIE CEKIIUU BTOPOI'O U TPETHET'O
JTHEU OBLIU NIPENCTABJIEHBI JOKIAJAMU HA TAKHE
TEMBI, KaK «Hama NpOMBIIIIEHHOCTD B YCJIOBUAX
HECTAOUIBHOCTW», <ITpeofoeHne nyTu OT
WHHOBAIlMOHHOI UJIEU K OU3HECY B HE(PTETA30BOM
cexTope», «MTHHOBAIIMHU B HE(PTETA30BOU
nuHaycTpunu Poccum», «HoBbIE ITOAXOABI K U3YYEHUIO
He(PTEMATEPUHCKUX ITOPOJ, IO KEPHY U IJIAMY> U
MHOTUMHU JJPYTUMU.

IlepBblii 1eHb KOH(PEPEHITUN 3ABEPITHIICS
TOPYKECTBEHHBIM IIPUEMOM, Ha KOTOPOM COCTOSIACH
LEPEMOHUA BPYYEHU PErMOHAJIbHBIX HArpaz SPE.
Ha nepeMoHnu 13 CrienajaucToOB OTPACIN ObLIN
OTMEYEHHI 34 TPOMECCUOHANBHBIE JOCTUXKEHH S,
BBIJIAIONINICA BKJIA/l B PA3BUTHE OTPACIIN U 32
noanepxky SPE. Harpagor 3a nogiepXKy ¥ pa3BUTHE
SPE Ha KOPIIOPATHBHOM YPOBHE ObLJId OTMEYCHA
kommanwus «Illenn Kazaxcran JlesenronMeHT B.B.o.

Bo Bpems BeuepHero npuema
COCTOSAJIOCh TOPYKECTBEHHOE PA3pE3AHUE
JABAJLATUTPEXKHUJIOT PAMMOBOI'O TOPTA C IOTOTHUIIOM
MJIATUHOBOT'O CIIOHCOPA, CIIOHCOPA TOPKECTBEHHOT'O
npuema KoHdepeHuu — komnanuu Halliburton.
J.JI. 9aCOBCKUX, 3aMECTUTEIL I'€HEPATIBHOT'O
aupekTopa o 6ypenuro Halliburton, BercTynmn
Ha TOPKECTBEHHOM IIPHEME C peublo. OH, B
YACTHOCTH, CKA3aJI: «OT UMEHU KOMITAHNUH
Halliburton xouercs no6iarogaputb O61mecTBO
SPE, KOTOpPOE B Halll€ HEJIEI'KOE BPEMS B351J10 Ha
cebs1 YHUKANBHYIO (PYHKIIMIO — OOBEIUHATD
Jo/1er. X049y OTMETUTD, YTO BCE TEMBIL, KOTOPBIE
IVIAHUPYIOTCS K OOCYK/ICHHUIO HA 3TOM
KOH(pEPEHLINH, UCKJIIOYNTEIBHO BAXKHBI 115
KOMITAHUI 1 JUIS1 OTPACau B 1iesioM. Konpepennuu
SPE ¢ Ka:X/IbIM I'OJIOM CTAHOBSITCS BCE OoJiee
3HAYMMbIMHU U aKTyZU'IbeIMI/I. Takue MCpOHpI/IHTI/IH
IIO3BOJISIIOT OTKPBIBATH HOBBIE TOPU30HTHI U JIE/IATh
pabory 6onee appexTruBHOM. Halliburton Bcernia
nojaepkuBajl SPE, NpUHMMAJI AKTUBHOE y4aCTUE
BO BCEX KOH(PEPEHIIUAX, CECCUAX, MEPOIIPUATUAX
U IVIAHUPYET JEJIATh 3TO B JAJIbBHEUIIEM.

XO0uy HOXEJIATh BCEM HA 3TOH KOH(PEPEHIIUU
NPOAYKTUBHON U UHTEPECHOM PabOTHI».

Bo BpeMs KOH(pepeHIIMY 6bIN OPI'AHU30BAHBI J1BA

KPYIJIBIX CTOJIA, IPEJOCTABUBIINE UX YYACTHUKAM
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IUIOMAJIKY JJI51 JUCKYCCHUU U BO3MOKHOCTDb BMECTE
HAaUTHU OTBETHI HA BOIIPOCHI, OCTPO CTOSIINE IIEPE]]
OTPaciblO. TEMBI KPYITIBIX CTOJIOB 3ATPOHYIN
HauboJIeE AKTyAIbHBIE IPOOIEMBL: «<HOBBIE TPaBIIIA
Pa3pabOTKU U IPOECKTUPOBAHUS U UX BIMSHNC

Ha HEJPOIIOJIb30BaHUE B Poccumn» u «PU3UKO-

XUMUYECKHUE METOBI YBETUYECHUS HEPTCOTAAUN.

TpasAuIIMOHHO BHUMAaHUE HA KOH(PEPEHITUH ObLIIO
YIEJIEHO U MOJIOAOMY OKOJIEHUIO. TaK COCTOSATUCH
CHELNAJIbHAA CECCUS MOJIOJBIX CIIEIINAUCTOB,

I7I€ BLICTYNMIN 14 MOJIOABIX TPO(ECCUOHATIOB

u3 <PocHedTn, <Bamned T, JTIVKONIa», O3HA,

«CiaBHE(PTHU» U IPYTUX KOMIIAHUI, 4 TAKXKE

PETHOHAIBHBIN KOHKYPC CTYIEHUYECKUX PaboT,

KOTOPBIN 13 I'0fja B TOJ] IPUBJIEKAET CTYAEHTOB U

ACIHPAHTOB OTPACJIEBBIX BY30B.

BTopoit ros noApsL K KOH(PEPEHIINU TAKKE ObLI
PUYPOYECH CEMUHAP 14 yuuTesier Energy4me. B
JIAHHOM MEPONPUATHH IPUHSLIN yIACTUE YUUTEIIS
0611€00Pa30BATEIBHBIX IITKOJI, KOTOPBIE B XO/IC
OPOCTBIX U MOHATHBIX 3KCIIEPUMEHTOB, IOCTYITHBIX
JJ1A IPOBENECHUA B KJIACCE, PACCKA3BIBAIOT O METOAAX
U TEXHOJIOTUAX PA3BEJIKU U JOOBIYU PECYPCOB,
OCHOBHBIX 3aKOHAX (DU3UKHU U IPOBOJAT APYTHE
HE MeHee MHTepeCHbIE OIBIThL B 2015 rozay B
CEMUHAPE NPUHAIN ydacTHE 18 yauTesIer KO,
Bce oHM BBIPA3UIINA OOIBIIYIO 3aHHTEPECOBAHHOCTD
B HATVIAAHON JEMOHCTPALIUH NOJOOHBIX
3KCHEPUMEHTOB YYEHUKAM UX HIKOJL

26 1 27 OKTA6PS COCTOSIITUCH TEMATHYCCKUC
06e/IBl IO CIEAYIOIMM TEMAM: « )KOHOMUYECKA
3(pPEKTUBHOCTD I'€OIOTOPA3BEAOYHBIX PA6OT
U NOJXOJbI K UX CTUMYJIHUPOBAHUIO» U «<YMHOE
1 HU3KOMMHEDPAJIU30BAHHOE 3ABOJJHEHUE B
HedTEJOObIUE: TEOPUS, TPOMBICJIOBBII OIIBIT,
POCCUUCKUE IIEPCIIEKTUBDD.

COBMECTHO C KOH(PEPEHIINEN OBIIN ITPOBEJCHBI
TPU TPEHUHI-Kypca SPE:

e OnbIT FeOXUMHUYECKHUX UCCJIENOBAHNN IIPU
BegeHuu 'PP 1 pa3zpaboTke MECTOPOXKACHUN
yIeBogopoaos. MHcTpykrop: MBan [oH4apoB,
3aBEYIOMUH 1a60PATOPUEH TEOXUMHUH U
1aCcTOBBIX He(prel, TomckHUTTHHEDTD.

*  Vrny6JIeHHBIN KyPC IO 3(PPEKTUBHOMY
3aBogHeHuIo. MHcTpyKrop: ITaBen
BeapuKoBELKUH, MPOMECCOP, YHUBEPCUTET
AJleanjibl.

e OcHOBBI reoMexaHUKU. MHCTPYKTODP: HuKo1ai
CMHPHOB, TEXHUYECKUI JUPEKTOD, Petro GM.

O611eCTBO NHXKEHEPOB HE(PTETA30BOI
IPOMBINIIIEHHOCTU SPE BEIPAXKaeT OTPOMHYIO
O1arofapHOCTD 32 MOAAEPKKY U IIOMOIIb B
MPOBEAEHUY MEPOIIPUATHA IIPOIPAMMHOMY
KOMHUTETY, CIIOHCOPAaM KOH(PEPEHIINH,
NPEJCTABUTENAM KOH(PEPEHII-XOIIA
«HHPOIIPOCTPAHCTBO», TEXHUYECKUM
CHENUATNACTAM U CHHXPOHHBIM IEPEBOAYHKAM,
PoccritcKoMy roCcy1apCTBEHHOMY YHUBEPCUTETY
Hed T U raza uM. .M. I'y6kuHa.
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AnkeTa «BpeMeHM KONTIOOMHran

Coiled Tubing Times Questionnaire

PecnongeHram obInn npegno)XeHbl cnegyowue Bonpochi:

AR

~

10.

11.

12.

13.

14.

15.

IIpoduns neaTeIbHOCTH Bameil KoMIaHuH (HEPTEra30400bIBAIONTA, HE(PTErA30CEPBUCHAS,
KOMIIAHUS — IPOU3BOAUTEND OOOPYJOBAHM S, HAYYHO-UCCJIEIOBATENBCKAS CTPYKTYPA, BY3).

O KaKHX TEXHOJIOTHAX HE(PTErA30BOI'O CEPBUCA BaM XOTENOCH 6bI IPOYECTD B XKYPHAJIE

«Bpemst KONTIOOUHTa»?

B KaKOM peruoHe (-ax) padoTraeT Bamra koMnanus?

Kakue COBpEMEHHBIE TEXHOJIOTUH HE(PTETA30BOI'O CEPBHCA UCIONB3YIOTCS HA BameM npeanpusaTun?
IIpuMeHseT 11 Balra KOMIOaHUA KOJITIOOUMHTOBBIE TEXHOMIOTUN? EC/N /13, TO KAKUE KONTIOOMHIOBBIE
TEXHOJIOT'MHU HAUO0JIEE BOCTPEOOBAHBI B PETHOHE (-aX) IPOBEACHUSA padOT Bamieit koMnanuu?
KONTIOOUHTOBBIE YCTAHOBKH KAKUX IPOU3BOAUTEIEN UCTIONB3YET Balia KOMIaHUA?

Kakue yHukanpHble paboThl Bam 1 Bamum Kosieram yJjaBajioCh IPOBOAUTD?

INpumensieT 1y Bama kommanus rexHonoruio I'PIT? Eciu fa, To kakue Buibl I'PIT a(hdeKTUBHBI HA
CKBa)KMHAaX Bamero pernona?

O6opynoBanue Ay nposeeHus I'PIT kakuX IPOU3BOAUTENEH UCIONIB3YET Bamra KOMITaHus?
Kakue Texnonoruu [THIT sBaS10TCS, 1IO BanieMy MHEHUIO, HAUOO0JIEE AKTYaTbHBIMU

Ha CETOAHSIIHUHN JCHb?

Kak n3amMeHnach Npomn3BOACTBEHHAA TAKTUKA Bammer KOMITAHUY B yCIIOBUAAX

CEKTOPAJIbHBIX CAHKITUN 1 HEBBICOKUX 1I€H HA HEPTH?

Kakwue cerMeHTBI POCCUICKOIO HE(PTErA30BOI'O CEPBUCA MOT'YT CTOJIKHYTBCS C CAMBIMH OOJIBITUMU
npO6JIEMAMH B CBA3HU C CEKTOPAJIBHBIMU CAHKITUAMU, TPUHATHIMHU 3aIaHBIMUA CTPAHAMHA?

Kax M3MEHHUINCH B COBPEMEHHBIX YCJIOBUAX NOAXO/bI HE(PTEra30CEPBUCHBIX KOMITAHUI K
PUOOPETEHUIO JOPOI'OCTOSIMIETO OOOPYJOBAHUS?

HacKoIbKO yClenHa 1 NeEPCHEKTUBHA, HAa Bam B31viA1, IOJIMTUKA UMIIOPTO3AMELIEHUS B CETMEHTE
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOI'O CEPBUCA?

Kaxkwue BBICOKME TEXHOJIOTUH HE(PTETA30BOI0O CEPBUCA OYAYT HA ITUKE BOCTPEOOBAHHOCTHA

B Omrpkarimen (5—10 j1eT) nepcrekTuse? }

The following questions were asked:

RARE S

SN

10.
11.

12.

13.

14.

15.

Business profile of your Company (0il and gas producing, oil and gas servicing, equipment manufacturing
company, research and development company, university/institute).

About which oil and gas service technologies would you like to read in Coiled Tubing Times Journal?

In which region(s) does your Company operate?

Which up-to-date oilfield service technologies are used in your Company?

Does your Company use coiled tubing technologies? If the answer is yes, then which coiled tubing
technologies are in demand within the area of your Company’s activity?

Coiled tubing units of which manufacturers does your Company utilizes?

Were there any unique operations that you and your colleagues managed to perform?

Does your Company use hydraulic fracturing technology? If the answer is yes, which hydraulic fracturing
types are effective in your region?

Hydraulic fracturing equipment of which manufacturers does your Company utilize?

In your opinion, which EOR technologies are of vital importance today?

Are there any changes in the operating tactics of your Company stipulated by the sectoral sanctions and
low oil prices?

Which segments of the Russian oil and gas service may face the most serious problems due to the sectoral
sanctions imposed by Western governments?

How do oil and gas service companies change their approaches of purchasing expensive equipment
under current conditions?

How successful and promising can the import substitution policy be in the high-tech oil and gas

service industry?

Which high-tech oilfield service technologies will be in demand in the near term (5—-10 years)? }
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Ankerta «Bpemenu xontio6unran» ¢ Coiled Tubing Times Questionnaire

KomkuH IMHTPHH AJIEKCAHAPOBHY, HHKEHED
110 peaJTH3aIuH cepBUCHBIX ycryT 'HKT,
JILTroMmoep:Ke»

1. HedrerazocepBucHas.

2. O6 muaHoBanugax B o6nactu T'HKT.

3. Poccusa (XMAO, IHAO, Bonro-YpaabCKui
PEruoH) + BEChb MUP.

4. OnToBOJIOKHO (Active).

5. Becs cnekrp padot c 'HKT.

6. Hydra Rig, «PUIMAIII>.

7. JIOBHUJIBHBIE PAOOTHL, CITYCK BUIEOKAMEPBL

8. Ha.llponmmanTtHsbie I'PII.

9 —

10. TexHOMOTrMH, NO3BOJISIONINE ITOIYYATh IAHHBIE B
PEXUME PEATTBHOT'O BDEMEHH.

11. BBINOJIHEHUE JOTOBOPHBIX OOA34TENBCTB HUKTO
HE OTMEHSIL

12. TIocTaBka O60PYAOBAHUSA U 3AITYACTELL.

13. TTouck aHanoros Ha repputropuu PO.

14. EcTb IJIIOCHI, €CTb MUHYCHL. Hy>KHO Bpems.

15. TexXHOJIOrny, NO3BOJIAIONINE YBETUIHUBATD
JIOOBIYY HA TEKYIIUX (YK€ NPOOYPEHHBIX)
CKBAKMHAX.

ParnmoB MuppaauH I'eiiGaToBUY, I-TABHBIHA
uHkeHep, POK AHXKHHHUPHHT CEPBHCE3»

1. HedrerazocepBucHas.
O cucTeMe 3aKaHYUBAHUA CKBAXKUH
(BHYTPHCKBA)KMHHOM OOOPYAOBAHUN).
3. Poccus — 3anagnas Cubups, Kazaxcras,
Azepbarimxan, OAD.

4. MmnorocTtagunnabii I'PIT.

5. [Ja.IIpOMBIBKa, KUCJIOTHASA OOPA0OTKA.

6. «DUIIMAIID>.

7. Bypenune cybropusOHTaIbHBIX CTBOJIOB CKBAXKUH
¢ ABJIIT (ko3 duiimeHT aHoManbHOCTH 1,606).

8. Ha. MHorocrtaaunHbii I'PIT.

9. «®OHUIMAIII>.

10. MTI'PII, 6ypeHne 60KOBBIX CTBOJIOB, DPEAHUMAIUsI
(POHA CTAPBIX (MAJIOJEOUTHBIX) CKBAKIH.

11. Ycunusaercs pabora B 0671aCTH
MMIIOPTO3AMEIICHUSL.

12. Bonpoe 6ypeHue, CUCTEMBI
BBICOKOTEXHOJIOI'MYHOT'O 3AKAHYHUBAHU S
CKBA)KHH.

13. MpgeT paboTa 1O UMIIOPTO3AMENICHHUIO.

14. TIoka o4yeHb c1abas.

15. BypeHune ropu30HTAIbHBIX U
CyOroprn3OoHTAIBHBIX CTBOJIOB, MI'PIT.

EpomikuH AJIeKCaHApP BUKTOPOBHY, MEHEIKED
OTIeA IIPOJAK CIIEIHAJIBHOH TEXHUKH,

000 <MAH Tpak ang bac PYC»

1. Kommnanwsa — npOu3BOAUTEID HIACCH JIJIs1
MOHTa>X4 OOOPYJOBAHUSL.

90 Ne 4 (054) Iexa6ps/ December 2015

Dmitry Koshkin, Well Intervention Technical
and Sales Engineer, Schlumberger

1. Oiland gas service.

About innovations in the field of coiled tubing
technologies.

3. Russia (Khanty-Mansiysk and Yamal-Nenets
Autonomous Districts, Volga-Ural Region) and
around the globe.

4. TFiber optics (ACTive technology).

5. Allrange of coiled tubing operations.

6. Hydra Rig, NOV FIDMASH

7. Fishing operations and CT camera application.

8. Yes. We use conventional hydraulic fracturing.

9 —

10. The technologies that allow obtaining data in the
online mode.

11. Nobody cancels the fulfillment of treaty
obligations.

12. The supply of equipment and spare parts.

13. The companies search for compatible equipment
manufactured in Russia.

14. There are pros and cons. We need time to analyze
this.

15. The technologies that allow to increase production
of the existing wells.

Mirradin Ragimov, Chief Technology Officer,
ROK Engineering Services

1. Oiland gas service.
About well completion system (downhole
equipment).

3. Russia (Western Siberia), Kazakhstan, Azerbaijan,
and UAE.

4. Multi-stage hydraulic fracturing.

5. Yes. Well cleanouts and acid treatments.

6. NOV FIDMASH

7. Drilling of subhorizontal wells with abnormally
high formation pressure (anomaly coefficient was
1.60).

8. Yes. Multi-stage hydraulic fracturing.

9. NOV FIDMASH.

10. Multi-stage hydraulic fracturing, sidetracking, and

rejuvenation of marginal wells stock.

11. We enhance out import substitution strategy.

12. Drilling operations and the systems of high-tech
completion of wells.

13. They tend to decrease the share of foreign
equipment.

14. It hasn’t been very successful so far.

15. Drilling of horizontal and subhorizontal wells, as
well as multi-stage hydraulic fracturing.

Alexander Eroshkin, Manager, Special
Equipment Sales Department, MAN Truck and
Bus RUS, LLC
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OTPIL
Besa reppuropus PO.

CeKTOpaNbHbIE CAHKIIMY HAIIIEX KOMITAHWUH HE
KOCHYJIVCB.

. Bce pemeHrA O IIOKYIIKE OTJIOKCHBI HA

HEOIPE/ICICHHOE BPEMSL.
Ha cerofiHsmHu JIcHb — 6ECIIEPCIECKTUBHA.

IIlepenuH AHAaper CepreeBud, INTAaBHBIN
TexHoJor, Calfrac Well Services

00NV W=

HedrerazocepBucHasi.

OTPII, 'HKT, cucremMax 3aKaHYUBAHUS.
Poccns, CHIA, Kananma, Mekcuka, ApreHTruHA.
I'PIT c npumenenuem 'HKT.

Ha. TIpombiBKH, OcBOcHUE, ['TII1, ppesepoBanue.
Hydra Rig.

Ha.IIponnanTtHbie I'PIT.

Enerflow.

. TPIT, OIT3.

JemaneHko Hukomay AJIEKCAHIPOBHUY,
BeAYyUIUH HAYIHBIH COTPYAHHK,
benrHUIINHedTH PYII JIO BenopycHePTh>

1.

Hayunoe nogpasaenenue PYIT J10
«benopycHedTH».

O HaIPaBJEHUAX U NIEPCHEKTUBAX pa3BuTuA 'PI],
KOJNITIOOMHI'OBBIX TEXHOJIOTUAX U AKTUBU3ALINHA
TPYJHON3BJIEKAEMBIX 3A11ACOB.

Benapycs, Poccust, Benecyaina, DkBajop.

I'PIT, MI'PI1, 6ypeHne MHOIOCTBOJIbHBIX 1
TOPU3OHTAJIBHBIX CKBA’KHH, KOJITIOOMHI'OBBLIE
TexHosmoruu, [THIT.

Ja. TIpOMBIBKH, KUCJIOTHBIE OOPAOOTKH,
paaranbHOE BCKPBITUE IUIACTA.

M30, M10, MUHH-KOJITIOOMHI'OBAS yCTAHOBKA
CBIT1.

PaguanbHOE BCKPBITHUE TJIACTA.

Ha. MI'PIT, azotHbiii I'PI1, kucinotrHsii I'PIT, TPIT
C IIPEABAPUTEIBHON U30IAIUEN BOJOIIPUTOKA.
«DUIMAI>, I'pyrinia U/,

14.
15.

Our company manufactures the chassis for
equipment installation.

About hydraulic fracturing.

The whole territory of the Russian Federation.

. Sectoral sanctions haven't touched our company.

. All decisions regarding the purchase of equipment

have been suspended for an indefinite period.
It seems unpromising today.

Andrey Sherenin, Chief Process Engineer,
Calfrac Well Services

SANEIS S

6
y
8.
9.
10
11

12.
13.
14.
15.

Oil and gas service.

About hydraulic fracturing, coiled tubing, and well
completion systems.

Russia, the USA, Canada, Mexico, and Argentina.
Hydraulic fracturing with CT application.

Yes. Well cleanouts, well completion, hydraulic jet
perforation and milling operations.

Hydra Rig.

Yes. We use conventional hydraulic fracturing.
Enerflow.

. Hydraulic fracturing, bottomhole zone treatments.

Nikolay Demyanenko, Leading Research Fellow,
BelNIPIneft, RUP PO Belorusneft

1.

Scientific unit of RUP PO Belorusneft.

About the directions and prospect of hydraulic
fracturing development, coiled tubing
technologies, and hard-to-recover reserves
production intensification.

Belarus, Russia, Venezuela, and Ecuador.

Hydraulic fracturing, multi-stage fracturing,
drilling of multilateral and horizontal wells, coiled
tubing and EOR technologies.

Yes. Well cleanout, acid treatment and radial
drilling operations.

NOV FIDMASH's M30 and M10 coiled tubing units,
as well as SVP1 mini-CT unit.

Radial drilling.

Yes. Multi-stage fracturing, nitrogen fracturing, }
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10. TexHONOrUs paJiuaIbHOI'O BCKPBITHUS,
TEXHOJIOI'HS N POKOOXBATHOI'O BO3ACHCTBHA,
TEXHOJIOI'H A IUKJINYECKOI'O BO3AECHUCTBUA.

11. CoxkpaleH psaj TEXHOJIOTMYECKUX IIPOLIECCOB U
TEXHOJIOTUI.

12. —

13. 3aKynaioTcs TOMBKO CAMBIE HEOOXOITUMBIE
06'bEMBI OOOPYIOBAHUS [IJIS1 TOT'O, YTOOBI HE
OCTAHOBUJICA IIPOLIECC IIPOU3BOIACTBA.

14. 51 nymalo, 9TO 32 UMIIOPTO3aMEIICHUEM OyIyIIIEe,
U €I'0 HYKHO AKTUBHO PA3BUBATD.

15. TexHOIOTUHY, CBA3aHHBIE C AKTUBU3AIIUCH
TPYJHOU3BJIEKAEMBIX 3A11ACOB U JOOBIYEI UX U3
IOPOA-TIOIYKOJUIEKTOPOB.

Jlecr UBaH BanepueBud4, 3aMEeCTHUTEND
pykxoBoauress cxy:kos1 THKT, OO0 dlakep
CepBHC>

1. HedrerazocepBucHas.
. OTPITHaTl'HKT.

3. XMAO, AHAO, Camapckas 061aCTh,
BamkopTrocTaH, Boctounas CUOUPBE.

4. THKT, I'PTI, MT'PM, IOBUIbHBIH CEPBUC, TAKEPHBIHA
CEpPBHC.

5. Ha. Hopmanuszanus 326051, Ppe3epoOBAHUE CENETT
MTPIT, T®U u THKT.

6. «®UJIMAII», Hydra Rig.

7. TPIT+THKT Ha 62)KEHOBCKOI CBUTE C
TOPU3OHTAJIBHBIMH y4aCTKaMu 6osee 1500 m.

8. Ha.CrangapTHBIN, MHOTOCEKITMOHHBIN,
cenekTuBHbI, [TIIT.

9. -

10. MI'PII, 3aKa4Ka MapKUPOBAHHOI'O IIPOMITAHTA.

11. HoBbl€ TEXHONIOI'UH, PA3BUTHE KOMILIEKCA pabOT
I'PIT+ T'HKT.

12. IIpoussogureny odopynosanust. (HeT aHaioros B
PD).

13. PaccMarpuBaeTcs 3aMeENAOiee OOOPYJOBAHUE
OT OTEYECTBEHHBIX IIPOU3BOAUTEIEL.

14. OyeHp MHOTHE TIO3UITHU HE 3aMEIIECHBI.

15. Pedpax B xBocTOBUKax MI'PIT.

INoremknHa Kupa AHATOJIBEBHA, BEXYUTHE
uHkeHep, HOII dIpomMbIcI0Basi XUMHU 51>
PI'Y Hedrru 1 raza um. .M. I'yOkrHa

1. Hay4HO-UCCIENOBATENBCKAA CTPYKTYPA, BY3.

2. O npowussogcrse I'T M UCIONB3YEMBIX ITPU 3TOM
MaTepUaIax (METAJL, INIACTUK, APMUPOBAHHBIE
TPYyOBI).

Mocksa.

BITIT, TTHIT, PP 1 T.11.

NIV NI

92 Ne 4 (054) Ilexabps,/ December 2015

acid fracturing, as well as hydraulic fracturing with
preliminary water shutoff operations.

9. NOV FIDMASH, FID Group.

10. Radial drilling technology, extended reservoir
treatment technology, and cycling treatment
technology.

11. We have cancelled a number of operating
procedures and technologies.

12. -

13. They purchase only the volumes of equipment that
are necessary for the operations to go on.

14. Ithink that import substitution is very prospective
and we should invest heavily in this sphere.

15. The technologies connected with production
intensification of hard-to-recover reserves.

Ivan Les’, Deputy Head of CT Department,
Packer Service, LLC

1. Oiland gas service.

About hydraulic fracturing with coiled tubing
application.

3. Khanty-Mansiysk and Yamal-Nenets Autonomous
Districts, Samara Region, Bashkortostan, and
Eastern Siberia.

4. Coiled tubing, hydraulic fracturing, multi-stage
fracturing, fishing operations, and packer service.

5. Yes. Bottomhole cleaning operations, milling
of multi-stage frac sleeves, and CT well logging
operations.

6. NOV FIDMASH, Hydra Rig.

7. CT fracturing of Bazhenov formation with long
(more than 4,921 ft.) horizontal sections.

8. Yes. Conventional, multi-stage, and selective
hydraulic fracturing, as well as fracturing with
hydraulic jet perforation utilization.

9 -

10. Multi-stage fracturing, injection of marked
proppant.

11. We use new technologies and develop complex
operations that include hydraulic fracturing with
CT application.

12. Equipment manufacturing companies. (No
analogues in Russia).

13. They try to purchase equipment from domestic
manufacturers.

14. There is a large list of positions that are not
substituted yet.

15. Refracturing operations in multi-stage frac liners.

Kira Poteshkina, Lead Engineer,
The I.M. Gubkin Russian State University
of Oil and Gas, REC Oilfield chemistry

1. Scientific and research structure, university.
2. About CT manufacturing process and the materials
used for CT production (metals, plastic, and
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9. -

10. ASP, TEXHOJIOTI'MH KOMILJIEKCHOT'O BO3ACHUCTBHUSI.

11. YcuneHo HanpapiIeHUEe HA UMIIOPTO3AMEIEHUE
XUMUU, IPUMEHAEMOU HA IIPOMBICJIE.

12. —

13. —

14. 1711 HAyYHBIX YUPEKACHUI BA’KHA BO3MOXHOCTD
peanusanuu U (PUHAHCOBAS MOAJEPKKA.
DHTY3UA3M U UJIEU IIPUCYTCTBYIOT.

15. —

ITommos II1aBesr UBAaHOBU Y, TUPEKTOD,
000 HedTera3rexHoJIOTrusI»

1. HedrerazocepBucHas.

O THKT, I'PIT1, 6ypeHuu Ha JEIPECCUH,

O6OPYAOBAHNH JIJIs1 PAOOT HA JIEIIPECCHUH,

JULSL IPOXO/IKU PA/IUATIbHBIX CTBOJIOB MaJIOTO

JHUaMeTpa.

3anagnaa Cudups, AMAO.

T'PIT, THKT, PBIL

Ha. AsotrHoe ocsoenue nociue I'PIT, nposegenme

I'®P B ropu3OHTAIbHBIX CTBOIAX.

6. KoMmaHus He UMEET COOGCTBEHHOTO

ob6opynoBanus THKT.

T'PITB AHAIT.

8. Her 0gHO3HAYHOIO OTBETA, T.K. PA3JINYHbBIE
T€OJIOI'NYECKHUE YCIIOBHUS U 33/1a4U.

9. Kommanus He UMEET COOCTBEHHOI'O
ob6opynoBanud I'PIT.

10. T'PI1, a30THBIE TEXHOJIOINH, BCKPBITHUE IIJIACTOB HA
JIEIPECCUH, PAAUAJIBHOE BCKPBITUE IIACTA.

11. OnTumMuzanus CTPyKTYPHI 3aTPAaT.

12. Ha omopHbI€ TEXHOJIOTUN.

13. Tlonck anbrepHaTHB. EC/IM MX HET — IIOUCK
BApUAHTOB. HeT 001mux penenTos.

14. HanpasneHune nepCrneKTuBHOE, HO, K COXKAJIEHUIO,
PEANBHBIX CTPYKTYPHBIX PE3YIABTATOB HE BUJJHO.

15. T'PII, PBII, BCKpBITHE IJIACTOB HA JETIPECCUMU.

DA

~

COpOKHH Dayapa BUKTOPOBHY, HAYAJTBHHK
OTIE/]Ia TEXHOJIOTHH BHYTPHCKBAKHHHBIX
pa6ot, 000 JIYKOMI-UHKHHHPUHT>

1. HedrerazogoouiBaroniasi.
OmnBbIT (TEXHOJIOIUKN) U OO0PYIOBAHUE IIPH
MIPOU3BOACTBE PA6OT B TOPU3OHTAIBHBIX
CKBA)KMHAX I10 BOJOU3OIALH, pedparkam, MIH.

3. BamagHas Cubups, Tumano-Ileyopckuii u Boaro-
VYpanbCKUA PETUOHBDL.

4. MIPII, crponTENbCTBO FOPU3OHTAIBHBIX
ckBaxuH, M3C, npumeHeHue 'HKT u
CKBaKMHHBIX TPAKTOPOB.

5. Ha.

6. O6OpyIOBaHHUE IPEIOCTABIISIIOT CEPBUCHBIE
OpraHU3aIIH.

7. MTIPII, M3C — 5 cTB0I0B, M3C — 110 TAML. 2

EalS

=0 % N oW

12.
13.
14.

15.

reinforced tubes).

Moscow, Russia.

Conformance control, enhanced oil recovery and
cement squeeze operations.

. ASP technology and complex treatment

technologies.

. We move towards enhancing import substitution

of oilfield chemistry.

For scientific and research structures the financial
support and feasibility are the most important
aspects. We have the proper ideas and enthusiasm.

Pavel Popov, Director, Neftegaztechnologiya, LLC

10.

11.
12.
13.
14.

15.

Oil and gas service.

About coiled tubing, hydraulic fracturing,
underbalanced drilling and the corresponding
equipment, as well as tools for small diameter
radial drilling.

Western Siberia and Yamal-Nenets Autonomous
District.

Hydraulic fracturing, coiled tubing, and radial
drilling.

Yes. Post-frac nitrogen lift and geophysical
operations in horizontal wells.

We don’t have our own CT equipment.

Hydraulic fracturing under the abnormally low
formation pressure conditions.

There is no decisive answer since it all depends on
the geological conditions and the objectives set.
We don’t have our own hydraulic fracturing
equipment.

Hydraulic fracturing, nitrogen technologies,
underbalanced drilling and radial drilling
technologies.

We try to optimize the structure of our expenses.
Offshore sector.

They all search for alternatives. If there are no any,
the companies search for the possible solutions of
the problem. There are no common "recipes".

It is prospective in my opinion. But, unfortunately,
we don’t see real structural results yet.

Hydraulic fracturing; radial drilling and
underbalanced drilling,

Eduard Sorokin, Head of Well Intervention Tech-
nologies Department, Lukoil-Engineering, LLC

1.

Oil and gas producing.
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8. Ha MIPIL 2. About the experience (technologies) and
9.  O60pyAOBaHUE NPEJOCTABIIAIOT CEPBUCHBIE equipment for water shutoff, refracturing and
OpPraHU3aLUN. production stimulation operations in horizontal
10. CenexrusHble PUP, peppaku/BUPeI B wells.
T'OPHU30HTAJIBHBIX CKBAXKUHAX. 3. Western Siberia, Timano-Pechora and Volga-Ural
11. be3 KOMMEHTAPUEB. Regions.
12. BeposATHO, 6ypeHue (BOIPOC K CEPBUCY). 4. Multi-stage fracturing, construction of horizontal
13. BeposATHO, 6051€€ TIIATEIbHO OLIEHUBAIOT wells, multi-hole completion, as well as application
BO3MOKHBIE PUCKH (BOIIPOC K CEPBUCY). of CT and downhole tractors.
14. TlepcneKTUBHA, HO B HACTOAIIEE BPEMA HE 5. Yes.
AKTHUBHA. 6. Service companies provide their own equipment.
15. Cm. 11 10. 7. Multi-stage fracturing, completion of TAML level 5
multi-hole wells.
TamHukoB OJier AJIEKCAaHIPOBUY, ITTABHBIH 8. Yes. Multi-stage hydraulic fracturing.
TexHoJIor, 000 «TapruH-KPC» 9. Service companies provide their own equipment.
10. Selective cement squeeze operations, refrac and
1. HedrerazocepBucHas. water shutoff operation in horizontal wells.
2. O HOBBIX TEXHOJIOIUAX, IIPDUMEHAECMBIX B 11. No comments.
OTPACIIH. 12. Drilling segment.
3. bamkoprtocTaH, XMAO, AHAO, Cepousi. 13. I think they estimate the possible risks more
4. THKT, KPC, TPC. carefully.
5. [Ha. OIl3, 1pOMBIBKA CTBOJIA CKBAKHMHbI, OCBOCHHE. 14. It is prospective, but not active at this moment.
6. «®UJIMAII, «Pyaropmaii. 15. Seeitem 10.
7. KPC-ABP, moaroroska k MI'PIT, ocBoeHue
cxkBaxuHbI THKT + 230T. Oleg Gashnikov, Chief Process Engineer,
8. Her. MBI OCYIIECTBJIAEM TOJIBKO IIOATOTOBKY Targin-KRS, LLC
¢ I'PIT 1 MI'PIT. Camu oniepaliuu IpOBOAAT
xomnanum dllmomoéep:ke» u Trican Well Servise. 1. Oiland gas service.
9. - 2. About new technologies applied in the industry.
10. PUP, pedpaku. 3. Bashkortostan, Khanty-Mansiysk and Yamal-
11. CrowT BOIIPOC UMIIOPTO3AMEIIEHUA. Nenets Autonomous Districts, and Serbia.
12. JocTaBKa UMIIOPTHOI'O O60PYAOBAHMS B POCCHIO, 4. Coiled tubing, well workover and service
POCT 11€H Ha OOOPYAOBAHUE. operations.
13. TIoncku UMIOPTO3aAMENTAIONNX AHAJIOTOB. 5. Yes. Bottomhole zone treatments, well cleanouts,
14. TIoka roBOpUTDH PAHO. and well completion operations.
15. MTI'PI], ropusdoHTanbHOE Oypenue, PYP. 6. NOV FIDMASH and Rudgormash.
7. Well workover, remedial operations, preparation
for multi-stage fracturing, and nitrogen lift using
Joporue ynrareau! Bauie ygqacruae B ompoce coiled tubing.
IIOMOZKET *KypHaTy «<BpemMsa KoITIoOuHTIa» 8. No.We perform only preparations for conventional
cTarp 00JIee HHTEPECHBIM H II0JI€3HBIM. and multi-stage hydraulic fracturing operations.
BeIpesxbTe, MOKATYHCTA, AHKETY, The operations themselves are performed by
3aII0IHHUTE €€, OTCKAHUPYHTE H IIPHIILINUTE Schlumberger and Trican Well Service.
110 aJpecy cttimes@cttimes.org uiu 9. -
halina.bulyka@cttimes.org 10. Cement squeeze and refracturing operations.
11. We consider import substitution variants.
Dear readers! Your feedback will help Coiled 12. Delivery of foreign equipment will be affected (the
Tubing Times Journal to be more useful and prices will increase).
interesting for you. Please, kindly fill in 13. They search import-substituting analogues.
the questionnaire, cut it out, scan and send 14. It’s too early to draw certain conclusions.
either to cttimes@cttimes.org or 15. Multi-stage fracturing, horizontal drilling and
halina.bulyka@cttimes.org cement squeeze operations.
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Coiled/tubing

JToporue apy3bs! B PEMs PN LII’HG S

KypHaa «Bpema KOTTIOOHMHI'a» IPOCUT Bac OTBETHTH HA HECKOJIBKO BOIIPOCOB

DOH.O.

Kommanusa/opranmusarys

1.

2.

3.  JTO/MKHOCTD
4. TIpoduiab AeaTENTbHOCTH KOMITAHUN (HEPTEra30400bIBAIONIAS, HE(PTErA30CEPBUCHAS,
KOMITAHUA — [IPOU3BO/INTENIb OOOPYIOBAHNA, HAYYHO-NUCCIIEIOBATEIBCKASA CTPYKTYPA, BY3)

(Hyxcroe nooueprryms) Jpyroe

5. O KaxkuX TEXHOJIOTMAX HE(PTEra30BOro CepBrCa BaM XOTENIOCH Obl IIPOYECThb
B JKypHaJIE «Bpemsa KOiTioOnuHIa»?

6. B KakoM pervoHe (-ax) padoraet Bara KommaHws?

7. Kaxue COBpeMEHHbBIE TEXHOIOTUH HEPTErA30BOI'O CEPBUCA UCTIOIb3YIOTCSA
Ha Barem npeanpusaTumn?

8. TIpumenser in Bama KoMaHus KOJITIOOMHIOBbIE TEXHOIOTUH? EC/IN 14, TO KaKUE
KOJITIOOMHI'OBBIE TEXHOJIOTUH HAMOOJIEE BOCTPEOOBAHBI B PETMOHE (-4X) IIPOBEICHUA PAOOT
Bamer kommanuum?

9. KOnTIOOMHI'OBBIE YCTAHOBKH KAKUX IIPOU3BOAUTEEN UCIIONb3yeT Balia KoMImaHvs?

10. Kaxue yHuKa/IbHbIE pa60THI BaM 1 Barm Kosuieram yaBaaoCh IIPOBOJAUTD?

11. ITpumenser i Bama kommanus Texaosnoruto I'PIT? Eciu ga, To kakue Bubl I'PIT
3(P(PEKTUBHBI HA CKBAKUHAX Barmero pernona?

12. O6opynoBanue A nposeeHus ['PIT KakKHMX IPOU3BOAUTEIIEH UCTIONb3YeT Bara KOMITaHuA?
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13. Kakue texnonoruu [THIT asatoTcs, 110 BammeMy MHEHUIO, HAUOO01e€ aKTyaJIbHbIMU
HA CETOJHANIHHMI JCHb?

14. Kak n3MeHIWIACH IIPOU3BOACTBCHHAA TAKTUKA Barer KOMITaHNH B YCJIIOBUAX
CEKTOPAIbHBIX CAHKIIUI U HEBBICOKUX 11EH HA HE(PTD?

15. Kakue CerMeHThbl POCCHUHCKOIO HE(PTEra30BOIO CEPBUCA CTOIKHYIIUChH
C CAaMBIMU OOJIBIITUMU ITPOGJIEMAMH B CBS3H C CEKTOPATbHBIMU CAHKIIASIMU?

16. Kak UBMEHWIHCh B COBPEMEHHBIX YCJIOBUSIX ITOIXO/TbI HE(PTEra30CEPBUCHBIX
KOMITAHUIH K IPUOOPETEHUIO JOPOTOCTOAIIETO OOOPYIOBAHMSA?

17. HaCKO/IBKO yCIIENIHA U IIEPCIICKTUBHA, HA Bali B3IIA/1, ITOIUTUKA
UMIIOPTO3AMEIIEHYS B CETMEHTE BBICOKOTEXHOJIOIMYHOT'O HE(PTETA30BOI'O CEPBUCA?

18. Kakue BbICOKHE TEXHOJIOTUHU HEPTErA30BOI'O CEPBUCA OyIyT HA ITUKE
BOCTPEOOBAHHOCTH B OsmrpKariiiei (5—10 jer) nepcriekruse?

19. Xorenu 6b1 Bol HO]'[X‘{QTI) €KEHE/IETIbHYIO HOBOCTHYIO PACCHUIKY C CANTA
WWW.Cttimes.org¢

20. Ecimn Bel OTBETWIN TTONIOXKUTEIBHO HA TIPEABIAYIITUA BOIIPOC, TO YKAKUTE,
TIOXKAIYHCTA, CBOM JIEKTPOHHBIN 4/1peC

Crmacmu00, YTO HAIIUTH BPEM JI/IA OTBETA HA HAIITH BOIPOCHI!
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NMPOKAYKA

£ Coiled Tubing Times Journal
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AIIOMUHAEM HAIITUM YUTATEISAM, YTO HAY4IHO-

MPaKTUYECKUN >)KypHAJI «BpeMs KONTIOOUHT 2>

BEJIET AKTUBHYIO ACATEIBHOCTD B COLIMAJIbHBIX
CETAX. B 94aCTHOCTH, KYPHAJI UMEET COOCTBEHHYIO
crpannuky (https://twitter.com/cttimesdotorg) B
Twitter, IIUPOKO PACOPOCTPAHEHHON COLIMATIBHON CETHU
JUIs1 OOMEHA KOPOTKMMU COOOIEHUIMU. Tam Bcerja
MO’KHO HAUTH CCBUIKM HA HAUOO0JIEE AKTYaIbHbIE HOBOCTU
He(TEra30BOM MHAYCTPUM U HE(PTECEPBUCA. [JaHHAsA
omnius 6yJIeT BECbMA MOJIE3HA ITOJIb30BATENSAM, KOTOPBIE
4aCTO UCTIONB3YIOT MOOMJIBHBIE YCTPOUCTBA U IIJIAHIIETHI
JUIA BBIXO/1A B CETb MHTEPHET NOCPEACTBOM CIEITUATIBHOTO
MOOMJIBHOTO TpUOKeHUs Twitter. Takoke )kypHal «Bpems
KOJITIOOMHT2» UMEET COOCTBEHHYIO I'PYIITY B COIIMAJIBHOM
CETH JIJIA TIOUCKA U YCTAHOBJIEHU JIEJIOBBIX KOHTAKTOB
LinkedIn. B 3TOI1 cETH 3aPErUCTPUPOBAHO CBBIIIE
225 MHJIZITMOHOB ITOIB30BATEJIEMN, TPEACTABIAIONTNX
150 oTpacneit 6uszneca u3 200 cTpan. I'pynna
Harero )xypaaia (https:// www.linkedin.com/
groups/2244679) aKTUBHO PA3BUBACTCA U PACTET.
Ha gaHHbBIN MOMEHT OHA HACYUTBIBACT IMOYTHU 4,9 THICSIYU
y49aCTHUKOB 13 Poccnn, CHIA, Kanager, bixkaero
Bocroxka, crpan JIAaTMHCKOM AMEPHUKM U A3UATCKO-
THUXOOKEAHCKOT'O PETUOHA.

Certb LinkedIn 1103BOJISIET HE TOJIBKO HAJIAUTH JETOBBIE
KOHTAKThI, OOPECTU HOBBIE 3HAKOMCTB4, HO U ITOJIYYUTh
OTBETHI HA MHTEPECYIONIHE BAC BOIIPOCHL B Hamen rpyrme
COCTOHUT MHOKECTBO ITPO(PECCUOHAIIOB, PA60OTAIOINX
B HE(PTErA30BOU OTPACIIN B LIEJIOM U B UHAYCTPHUH
KOJITIOOMHI'A B YaCTHOCTH. BCceraa MOXKHO paCCYNUTHIBATD
HA TO, YTO BAII BOIIPOC HE OCTAHETCA 6€3 BHUMAHMA U BbI
CMOJKETE MOJIYYUTD IMOJIEZHYIO JJI BAC HTH(POPMALUIO.

KypHan «Bpems KONTIOOUHTa» POAOJIKAET
IIYOIHUKAIIUIO HEKOTOPBIX HANOOJIEE UHTEPECHBIX U }

Intervention Technology Awand 2015

4 P parn

CLOL0ED

# IR |

et’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 225 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. Almost
4,900 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
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OXUBJIEHHBIX JUCKYCCHI, HAYATBIX B IPYIIIE HAIIETO
skypHasa B cetu LinkedIn. Hyoke npuBeieHa O[JHA U3 HUX.
Caxm6 [Ixxa TeMypH, THXKEHEP-TEXHOJIOT B KOMIIAHHUU

Sprint Oil & Gas Services, CHpanuBacT: <Y MEHS BOIIPOC,
KACAIOIINIICA MAKCUMAJIbHO JOITYCTUMOU CKOPOCTHU
MIPOKAYKH 430Ta 4yepe3 THOKYIo Tpyoy (I'T). HACKOMIBKO g
3HAIO0, OTPAHUYEHUS OOYCJIOBJIEHBI CKOPOCTHIO 3p0o3uu I'T.
KakoBa MaKCHMAaJIbHO JJONYCTHUMAsI CKOPOCTB IPOKAYKH
uepes I'T mapku HS80?»

A6pyn Carrap byxTu: «Bce 3aBUCUT OT [ITyOUHBI
CKBA’KUHBI U OT YIEIBHOT'O BECA JKUJKOT'O 430Ta».

Paduc lapunos: «I'pedyeTcss HPOKAYKa TOJIBKO 430Ta
gepes I'T? KakoBa 4uCTOTA XKUAKOIO a30Ta, KOTOPBIN BB
npumMeHsaeTe? ECIM 3TOT ITOKA3aTeNb paBeH 99,9%, TO
MOYKHO 340BITh O CKOPOCTH 3PO3UU. A MAKCUMAJIbHAS
CKOPOCTb IPOKAYKHU 3aBUCHUT OT pasMepa I'T, nuzariina
CKBA’KUHBI U IABJIEHUA IIPU 3AKAYKE.

A6nyn Carrap ByxTu: «Paduc, Bce BEpHO».

Caxwm6 [Ixa Temypu: «Paduc, 1onycTum, 1 Xouy
IIPOKAYHBATH TOJBKO A30T C YUCTOTOU 99,9%. MOXHO 11
YBEJIMUUTD CKOPOCTB IMTPOKAYKH JJO BEPXHUX O€30MACHBIX
IPaHuL; paspbeiBa I'T?»

HaBun Kyk: «/1a, Caxu6. OgHAKO B CJIy4a€e, €CIU BbI
OCYIIECTBIIAETE UPKYIALUIO, HEOOXOANMO IIPUHATH BO
BHUMAaHUE ONPEAECTIEHHBIE TEXHUYECKUE ACTIEKTHI.

A6y Carrap byxTh: «CKOPOCTb MPOKAYKH 430T4
3aBUCHUT OT IPOU3BOACTBEHHBIX HEOOXOJUMOCTEN B
CKBaKHHE. [IpH KUCIOTHBIX OOPA6OTKAX CKOPOCTh
34KA4YKH JOJKHA ObITh OKOJIO 350—450 CTaHAaPTHBIX
KyOH4eCKUX (PYyTOB B MUHYTY, 4 [IPU OIIEPALIH BbI30BA
IIPUTOKA TTOAXOIUT CKOPOCTD B parione 350—400
Kybudeckux (pyToB B MUHYTY. HO TOCIE€ TOCTUIKEHU ST
IJIyOMHBI HA94JId OTKJIOHEHU A CKBA’KUHBI HY’KHO
HA4YMHATh IIPOKAYMBATE OKOJIO 500—700 KyOH4eCKUX
(pyTOB B MUHYTY JIO TE€X IOP, ITOKA BOJ1A NI KMCJIOTA HE
BBIMICT>.

Caxub [Ixa Temypu: «AOays1, CKOPOCTb IIPOKAYKU
43074 IPU 06PAOOTKAX U BBI30BE IIPUTOKA 3aBUCUT OT
MHOECTBA (PAKTOPOB. OHA HE OT'PAHUYCHA [TIOKA34TEIEM
B 500-700 Kybr4eCcKuX (PyTOB B MUHYTY. E€ MOXKXHO
YBEJIMUMBATD JAXKeE BILIOTH 10 1500—-2000 KybHmueCKrnx
(yTOB B MUHYTY>.

Paguc Hlapunos: «Bce BepHO. ITapy Mecsaines Ha3a/ 51
IIPOKAYMBAJI 230T CO CKOPOCTHIO OKOIO 2000 Ky0. PyTOB B
munyTy uyepes I'T guamerpom 44,45 mm (1,757)>.

BO3MOXHO, MHEHHS 3THUX CIEITUATTHUCTOB OKAXKYTCS
[IOJIE3HBIMHU JUIA YUTATEJIEN XKy PHATIA.

Bacuinit AHApeeB, <BpeMs KOTTIOOHHIa»

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.

Saqib Jah Temuri, Technical Engineer at
Sprint Oil & Gas Services, asks: “I have a query
regarding maximum allowable N2 pumping rate
through coiled tubing (CT). If it is related with
erosional velocity of CT, what is the maximum
N2 pumping rate allowed for HS80 CT?”

Abdul Sattar Bugti: “This depends on the well
depth and weight of the fluid.”

Rafis Sharipov: “Do you want to pump only
N2? What is the purity of your liquid nitrogen? If
it is 999%, we can forget about erosional velocity.
And sure, rate depends on CT size, well design,
and pumping pressure.”

Abdul Sattar Bugti: “Rafis, you are right.”

Saqib Jah Temuri: “Rafis, let’s suppose that we
are pumping only 999% N2. Can we increase N2
rate to as high as safe burst pressure limitations
of CT at surface?”

David Cook: “Saqib, yes. Though if you
are circulating, then special engineering
consideration needs to be taken.”

Abdul Sattar Bugti: “N2 pumping depends on
wellbore operational requirements. In normal
acid stimulation pumping acid nitrified rate is
350—-450 scf/min, while in simple well kick-
off operation 350—-400 scf/min N2 rate will be
suitable. But after tagging Kick-off Depth (KOD)
station, start pumping 500-700 scf/min till
wellbore acid or water is offloaded.”

Saqib Jah Temuri: “Abdul, N2 rate during
stimulation and kickoff operations depends on
various factors, it’s not limited to just 500700
scf/min. You can increase it to even 1500-2000
scf/min.”

Rafis Sharipov: “Yep. I pumped 2000 scf/min
through 1.75” CT about two months ago.”

Perhaps, comments of these specialists will be
useful for the readers of our journal.

By Vasili Andreev, Coiled Tubing Times

Hpnmeqanne. Muenue PEAAKIINN MOXET HE COBIIAJIATh C MHCHHUEM
BBINICYIIOMSHYTBIX CIICITUAJIMCTOB.

Note. The opinions of the above specialists do not necessarily
represent the opinion of the Editorial Board.
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HOBbI YJIEH
PEOJAKLUMOHHOIO
COBETA

NEW EDITORIAL
BOARD MEMBER

AHppen Munxannosuny OBCAHKWH

A.M. OBCIHKUH pOAWIICS 7 (peBpais

1972 roga B Cypryre TIOMEHCKOI OOIACTH.

C oTIM4YreM OKOHYMJI [OCy1apCTBEHHYIO
aAKaIeMHIO He(PTH U ra3a um. .M. I'yOkrHa

B MOCKBE IO CHEIUAITBHOCTHU «MAITHHBI

1 060pY/IOBAHUE HEPTIHBIX U T'A30BbIX
CKBaKHH», CTICIIUAJIN3AI[UA «OO0PYIOBAHUE I
KaIUTAJIBHOTO PEMOHTA CKBAXKUH». TPYJIOBYIO
JeSITETbHOCTD HAa4aJ1 B 1996 rojiy MEXaHUKOM
10 HEPTEITPOMBICIOBOM CHETEXHUKE B
CypryTCcKOM yIIPaBJIEHUHN HOBBIICHHU S
HEePTEOTAAYU IVIACTOB U KAITUTATIBHOMY
pemonty ckBaxxuH (CYITHIT u KPC,

OAO «CypryTtHedreras»). C 1997 no 1999 ron
paboTas MaCTEPOM 6PUTA/IBI C YCTAHOBKAMU
T'HKT.

C 2000 o 2003 ro/1 BBITOIHII OOSI3aHHOCTH
BEAYIIETO MHXXEHEPA K HAYAIbHUKA
Depoposckoro nexa KPC (CYITHIT u KPC,
OAO «CypryrHedTeras»).

C 2003 o 2005 rog paboTal B KOMIAaHUN
«Cmut OBepcus CepBUCHU3» B JO/DKHOCTHU
BEYIIETO MHXKEHEPA, PyKOBOIUTEJIA IPOEKTA,
TEXHUYECKOI'O TUPEKTOPA.

C 2005 1o 2006 rosi paboTal B KOMIIAHUH
«HuTerpa-CepBUCH> B JOJIKHOCTU
IE€HEPAJIBHOI'O JUPEKTOPA, I7I€ CTOST Y
HUCTOKOB co3panus cepsuca 'HKT (6bu1n
cozaanbl 6 6puraj THKT) 1 KOHCOMUAAITUN
LIEMEHTUPOBOYHOTI'O OU3HECA U3 O6YPOBBIX
AKTHUBOB I'PYIIIBI KOMITAHU M IHTErpa».

C 2007 rojja mo HaCTOAIIEE BPEMS PpA0OTAET
B OO0 lakep CepBUC> B JOJKHOCTHA
Ir€HEPATBHOI'O JUPEKTOPA KOMIIAHHU .

Andrei Ovsiankin

Andrei Ovsiankin was born on February 7,
1972, in Surgut, Tyumen region. Graduated
cum laude from the National Academy of Oil
and Gas named after Gubkin in Moscow with
the major in Oil and Gas Well Machinery and
Equipment; field of specialization: equipment
for well workover. Started his working career in
1996 as an oil machinery mechanic in Surgut
Department for Enhanced Oil Recovery and
Workover (SDEORW, Surgutneftegaz). From
1997 to 1999 worked as a CT foreman.

From 2000 to 2003 acted as interim chief
engineer and head of Fedorov Workover
Department (SDEORW, Surgutneftegaz).

From 2003 to 2005 worked in Smith Overseas
Services as leading engineer, project managetr,
technical director.

From 2005 to 2006 worked in Integra-Services as
Managing Director where he stood at the origins

of CT-service (6 CT-teams were set up)

and consolidation of the cementing business out

of drilling assets of Integra Group.

Since 2007 till present day works as the
managing director of Packer Service LLC.
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