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CJIOBO PEJAKTOPA

Hospiit HOMED KypHaIa «Bpemst
KOJITIOOMHTI'@» BLIXO/IUT B ITPE/IIBEPUM
14-11 MexX1yHapOAHOLM BLICTABKH
«Hedreraz-2012», KOTOpasi IO IPABY
3aBOEBAJIA CIABY COOBITHS MUPOBOT'O
YPOBHSI, TOCKOJIbKY OXBAaTBIBAET
OOHINPHENTINIT CIIEKTP OTPACIEBOM
TeMaTUKU. Hai skypHas 6y/IeT IHPOKO
PaCIpOCTPaHATbCA Ha 3TOM (pOpyMe.
Ho, xak roBopu1 pycckuit aBTop Kosbpma
TIpyTKOB, «<HEIB351 OOBATH HEOOBATHOE.
IToaTOMY B 1HM BBICTABKU MBI, PEJIAKIINA
JKypHasia, 6y/ieM UCKaTh HOBbIE
3HAKOMCTBA, IIPEXK/IE BCEIO, CPEIU KOJLIET
IO LIEXY HE(PTETra30BOI0 CEPBUCA — TEX, /I KOT'O MBI CKPYITYJIE3HO COOUPAEM
CHEUATM3UPOBAHHYIO NTH(OPMAIIUIO, YTOOBI BbI/IATh €€ B HANO0JIEE YIOOHOI
JUIS 3AaHATBIX JTIIOJEH (POPME HA CTPAHULIAX «BpeMeHU KONTIOOMHI'a» U HA
canre www.cttimes.org.

Mp1 HajileeMcsa BCTPETUTD Ha «Hedrerase-2012» HOBBIX yuTaTENEH

U ABTOPOB, HOBBIX HAIMUX €JMUHOMBIIIJIECHHUKOB. MBI XOTUM 3aBA34Th

CHHUMHU — C BaMH (!) — TBOPYECKHUE CBA3U U ITPUTTIACUTE IIPHUCOETUHUTHCS

K IIPOPECCUOHAIBHOMY KJIyOY, KOTOPBIH (DOPMUPYETCsI BOKPYT HAIIIETO
MPOEKTA. DTO IPOUCXOJUT KAK-TO OYEHD ECTECTBEHHO, KAK BCE HACTOAIIEE

B YEJIOBEYECCKOM KU3HU. KaskeTcs, 4To Npoliecc WeT 6€3 BUAMMBIX HAINX
YCUJINH: IPOCTO CIIEIMAIMCThI — TEOPETUKH, YIIPABJICHIIBI, TPAKTUKH,
HMHKEHEPDI, KOHCTPYKTOPBI OOG0PYOBAHMSA, TEXHOJIOTH, MEXAHUKH — CJIOBOM,
Te, KTO UMEET HEMOCPEICTBEHHOE OTHONIEHHE K HOBEUIITNM ITPOT'PDECCHBHBIM
TEXHOJIOTUAM HE(DTETA30BOTO CEPBHUCA, CTAHOBATCS 320UHBIM GJIMKHUM
Kpyrom «BpemeHu KONITIOOMHIa» U HAYMHAIOT 607Ie€ TECHO OOIIAThCA IPYT
C/IPYTroM U ¢ HaMH. OYHbBIE BCTPEYH 3TOT'O OJIMKHETO KPyT'a IPOUCXOAAT, KaK
MPAaBUJIO, BO BPEM$ €KETO/JHBIX MeXK/TyHAPOAHBIX HAYYHO-TIPAKTUYECKUX
KOH(pepeHIUH «KONTIOOMHIOBBIE TEXHOJOTUH U BHYTPHUCKBAKUHHBIE
paboTe. M 51 € paJOCTBIO XOUY IIPUITIACUTD BAC, JOPOTHE IPY3bs,

31 oKTsA6PA — 2 HOsI6PA B MOCKBY, yke Ha 13-10 TakyIo BcTpeuy. Kak Buanre,
Hanra KoHgepeHuus, crapenmas B POCCUu, TOJIBKO 4yTh (HA OJUH ITyHKT)
MOJIOKe BbICTAaBKH «Hedreras».

OpranmusaTopaMmu MEPOITPUATHS BEICTYIIAIOT POCCUIICKOE OT/ICTICHHE
Acconmannm CenyaaIucTOB IO KONTIOOMHIOBBIM TEXHOIOTUSAM 1
BHYTPHCKBAXUHHBIM pabotam (ICOTA), LlenTp pasBUTHs KOJTIOOMHI'OBBIX
TEXHOJIOTUI (I. MOCKBA) M HAyYHO-TIPAKTUYECKUI XKy pHAI «Bpems
KOJTIOOMHTa». HATIOMHIO, YTO KypHaJI B 3TOM I'o/ly IPa3/jHyeT CBOI IIEPBbIi
KPYIJIBIH I0611el — 10 JIET, B 4ECTb KOTOPOTI'O YIACTHUKOB KOH(PEPEHLINU KIET
TOPKECTBO. JIPy3bs, IPUMHUTE MPUTIANICHUE HA HAIII IEHb POXK/JICHUSA!

AHOHC IpeACTOAMEN KOH(MDEPEHITUH, €€ TEMATUKY U YCJIOBUS yIACTHS B
TEXHUYCCKUX CEKITUAX, O6p230B2lTC]'[bIIOM CEMUHAPEC U BBICTABKEC BbI IIHI;IL[CTC
HA CTPAHULAX 3TOr'O BBITYCKA «BK>.

HoBbI#1 HOMEp NPEJIAraeT, Kak OOBIYHO, LIEYIO POCCHIITh MATEPHATIOB,
KOTOPBIE PACCKA3BIBAIOT O IEPCIIEKTUBAX KONTIOOMHIA B HEPTEra30BOM
cepsuce Poccun, o npuMmeHennu 'HKT n1pu 3akaHYMBAHUM MHOT'OIIJIACTOBBIX
CKBaKUH C pa3zaenbHbiMu ['PIT, 06 MCIONIB30BAHUH MHOT'OOOEIAIONIEN
TEXHOJIOTUU PA/TUAIBHOIO 6ypEHNs, O CIOCO6E OYMCTKU BHYTPEHHUX
MOBEPXHOCTEN HEPTAHOTO pe3ePByapa C HOMOIIbIO KOITIOOMHI'A, O HOBBIX
paspaboTkax koMmnanuu < lakep CepBuC», KOTOPas BEICTYIIAET MAPTHEPOM
3TOrO HOMEPA, O TEXHOJIOTUAX, BHeIpsieMblX OO0 «Ypan-AuzaitH-TTHI I,

06 MHHOBAIHAX KOMIIAHU FOTrcOoH-CepBUC», «AKMAI-XOJJIUHT»,
<«HIIIT «CHOTEXHOLIEHTP» U EITIE O MHOT'OM /IpYyTroM. COOBITHS ITPECTABICHDI
penopTraxkaMu O MacIITabHon Mex1yHapOoaHOU KOH(EPEHITUU 1O
MOBBIIEHHIO HEPTEOTAAYH IIJIACTOB, KOTOPAs OblIA OPIaHU30BaHA
KoMIIaHueN «benopycHedTh» U 0 8-11 IToTpedUTeNbCKOIM KOH(MEPEHIIUH
C3AO «Duiman. A B pydbpuke «Kpacora MECTOPOXKIEHHUH> PA3MEIIEHbI
(pororpadpuu cyposoro Cesepa, KOTOPbIE B 3TH JKAPKUE JIETHUE THU OJ1APAT
BAC OIIYIEHHUEM ITPOXJIA/Ibl. MBI 3/IEM HOBBIX (DOTOPENOPTAXKEH OT BaC,
JIOPOTHE /IPY3bs, OCYIIECTBIAIONINE He(PTEra30BbIi cepBUC B CMOUPH, HA
AJSCKe, B IECKAX U CTENAX A3UH, HA YJIBTPAMAPUHOBBIX M JIEIAHBIX MIEIb(ax...
Mkl ¢ BAMH, MBI pa6OTa€eM /IJIs BAC M BCET/jA BAM PAJIbl.

Pon KJIAPK

EDITORIAL

The new issue of the Coiled Tubing Times Journal is shortly to
be followed by the 14th International Oil&Gas-2012 Exhibition,
which with its comprehensive coverage of the widest range of the
industry issues enjoys a justifiable reputation of an event of global
importance. Our journal will be widely distributed across this
forum. However, according to Kozma Prutkov, a Russian author
of many sententious sayings, ‘One cannot embrace the boundless’.
Therefore the days of exhibition will become for our editorial
staff an opportunity of new encounters, primarily among our
guild fellows who represent oil and gas service and expect us to
painstakingly collect industry-specific information and present
itin the pages of the Coiled Tubing Times and at www.cttimes.org
in the most palatable form for those having no time to spare. We
hope to meet at Oil&Gas-2012 new readers and new authors, as
well as new like-minded people. We would like to open creative
relations and to invite the participants — you, to be exact — to join
the club of experts being drawn round our project. This appears
to be a natural process, which is always the case with everything
of true value. The process is seemingly smooth and runs
forward without our efforts to move it being exposed, it looks
like all those directly relevant to the cutting-edge oil and gas
service technologies, including both, individuals of theory and
practice, as well as managers, engineers, equipment designers,
technologists and mechanics, build up a close-in, though distant,
circle of the Coiled Tubing Times involving their colleagues and
us into intense communication.

As for the face-to-face meetings of this circle, they, generally,
take place during the annual International Scientific and
Practical Coiled Tubing and Well Intervention conferences. I am
happy to invite you to such meeting, the 13th one, which is to be
held in Moscow from October 31 to November 2, 2012. As you
can see, our conference, the oldest one in Russia, is just a bit (one
point) younger than the Oil&Gas Exhibition.

The event is arranged and managed by the Russian branch
of the Intervention and Coiled Tubing Association (ICOTA), the
Coiled Tubing Development Centre (Moscow) and the Coiled
Tubing Times academic and practice journal. Let me remind you
that this is a jubilee year for our journal and the celebration of
its 10-year anniversary awaits the conference participants. Dear
friends, please accept the invitation to our birthday!

This issue of the CTT introduces to you the preview of
the conference, an outline of its topics and conditions of
participation in the technical sessions, the training seminar
and the exhibition.

As always, the new issue represents an unrivalled range of
materials covering the prospects of coiled tubing application
in the Russian oil and gas service, application of coiled tubing
during completion of multiple zone wells with utilization of
selective hydraulic fracturing techniques, employment of the
challenging radial drilling technology, the methods of oil tank
cleanout with coiled tubing utilization, new developments
of such companies as Packer-Service, which is the partner to
this issue, the technologies introduced by OOO Ural-Design-
PNP, the innovations by Ugson-Service, Akmash-holding, NPP
Sibtechnocentr, just to name a few. The events include the reports
on a large-scale International Conference on Oil Recovery
Stimulation hosted by Belorusneft and on the 8th Consumer’s
Conference held by NOV Fidmash. The Beauty of Oilfields
column displays the photos of the severe North which will bring
arefreshing cool in the hot summer days. Dear friends, we look
forward to receiving new photo reports from those who pursue
oil and gas service in Siberia or Alaska, in the sands and steppes
of Asia or ultramarine sea-ice shells...

We keep at your side, work for you and are always delighted
to meet you.

Ron CLARKE
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Coiled Tubing Reduces Stimulation Cycle
Time by More Than 50% in Multilayer Wells
in Russia 22

S. Elliott
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2012 31 okTRGpPA - 2 HORGPA 2012 roaa,

Poccnsa, MockBa, roctuHuua «Aspocrap»

AYHAPOQHON HAYYHO-NMPAKTUYECKON KOH®DEPEHLIUWN
bIE TEXHOJIOTU U BHYTPUCKBA)XXWHHbBIE PABOTbI»

)Xaem Bac, poporue Apy3ba!

B MoCKB€, B TOCTHHHIIE «<A3pocTap> (JIEHHHI'PaACKHUHI IIPOCIIEKT, I. 37, KOpIryc 9),
31 oKTAOPA — 2 HOAOPsE 2012 1. cocToNTCA 13-51 MEXKAYHAPOSHAS HAYIHO-TIPAKTHYIECKA KOH(bepeHITH s
«KOJITFOBUHI'OBBIE TEXHOJIOITTN 1 BHYTPUCKBAKHUHHDBIE PABOTDBD>.

OpraHu3aTopaMu MEPONPUATHSA BEICTYIIAIOT POCCUHCKOE OTAENIEHUE ACCOIIUALINY CIIEITUATHUCTOB 1O
KOJITIOOMHI'OBBIM TEXHOJIOTHMAM U BHYTPUCKBAKMHHBIM padoTaM (ICOTA), LIenTp pasBUTHA KOITIOOMHIOBBIX
TEXHOJIOTUH (T. MOCKBA) M HAYYHO-TIPAKTUYECKUH )KyPHAJ «BpeMs KONTIOOMHTIa». [IpeicejaTeieM OPTKOMUATETA
ABJIAETCSA IPEJCENATEIb YYEHOTI'O COBETA LIEHTPa pa3BUTHA KONTIOOMHIOBBIX TEXHOJIOTUN JLM. ['py3auIoBHY.

DTa exxeroaHas KOH(pepeHUs — cTapeimuil B Poccuu npodeCcCHOHANBHBIN (POPYM AJIA CIIELTUATIICTOB
HEMTEra30BOro CEPBUCA.

I Bcepoccuiickast KOH(PEPEHITUA IO KOMTIOOMHIOBBIM TEXHONIOTUAM (1998) 1 II Becepoccrriickas HayYHO-TEXHUYECKAS
KOH(EPEHIIMSA IO TPOHIEMAM KOJITIOOUHI A B HEPTETa30BOM KoMILIEKce Poccuu (2001) 6omee feCATUNIETHS HA34/]
OIPEAEIUIN OCHOBHBIE CJIOKHOCTH PA3BUTHA OTEYECTBEHHOI'O HE(PTETA30BOI'O CEPBUCA M HAMETIIIM ITyTH UX PEIICHUS.

K HacTrosmeMy BpeMEHN KOH(PEPEHITNA PACIIUPUIA TEMATHKY, YTO OTPA3UIOCH U B HA3BAHUH, IPUOOPETA
CTATYC MEXKAYHAPOMHOM U ITOTyYHJIa IIUPOKYIO H3BECTHOCTD, HO, CAMOE ITIABHOE, CTaJId HACTOSAIUM KIyOOM
€IMHOMBIIIJIEHHUKOB, IJIOIMAKON 3(D(HEKTUBHOIO OOMEHA OIBITOM, MECTOM BCTPEYH CIIOIBUKHUKOB BHEAAPEHUS
HOBEUIINX TEXHOJIOIMHA HEPTEra30BOrO CEPBUCA. KaXKIyI0 OCEHb OHA COOUPAET AYJIUTOPHUIO, OOBEAUHSAIOMYIO
BEAYIIUX IIPEACTABUTENEN HEPTETA30JOOBIBAIOIINX, CEPBUCHBIX U IIPOU3BOAANINX CIIELTUATIU3HPOBAHHOE
060PYIOBAHHE KOMITAHUH — LIBET HE(pTerazoBoro ceppuca Poccun u CHIL Ha BCTpedy HEM3MEHHO IPUE3KAIOT U
3apybexHble crieninanucTol u3 CIIA, Kanaae! 1 IpyrUx CTPaH, e MHTEHCUBHO PA3BUBACTCA HE(DTETA30BbIN CEPBUC.
OHHU pacCMATPUBAIOT KOH(PEPEHITHIO, ITPEXKIE BCETO, KAK BO3MOKHOCTb U3YIYUTh OCOOEHHOCTH POCCUICKOTIO
HePTECEPBUCHOTO PBIHKA, MTH(POPMALIHIO O KOTOPOM B KOHIIEHTPUPOBAHHOM BH/IE MOYKHO ITOJTyYUTD TOIBKO
B IIPOLIECCE TAKUX BCTPEY IPOPECCUOHAIIOB.

B 3TOM rogy, Kak BCeraa, Ha KOH(pEePEHIIUN OKUAAETCA IPUCYTCTBUE IIPEACTABUTEIIEN TAKUX KOMITAHUM, KaK ['A311pom,
Pocuedrs, JIVKon, THK-BP, Cypryraedreras, asnpom HeTh, bamued e, TaTHEDTD, Benopycuned s, YkpHA(DTA,
Hnurerpa, 3apybexnedrb, Schlumberger, Trican Well Service, Halliburton, Weatherford, NOV, Global Tubing u Apyrux.

MoskeTe ObITh YBEPEHBL, UTO KOH(PEPEHIINS COOEPET LICJIEBYIO AyIUTOPUIO, MHTEPECHYIO 151 Bac 1 Bamert KoMnaHum.

B niepBbIii icHb BCTpEuH, 31 OKTAOPS, OyET OPraHU30BAH OHOHEBHBIN O0PA30BaATENbHBIN ceMHUHAp «HoBeree
NPHUMEHEHNUE KONTIOOMHIA>. AKILIEHT HBIHEITHETO KypCa OYET CAEIAH HAd HOBBIX TEXHOJIOI'MUAX ITOBBIIIEHUSA
HePTEOTAAYH IUIACTA, TEKYINETO U KAITUTAJILHOI'O PEMOHTA CKBAKHUH, 4 TAKXKE HA MOCIEAHUX JOCTHUKEHUAX B OOIACTU
KOITIOOWHIOBOI'O OypeHUs. KAk JOMy CIIyHIaTENII0 CEMUHAPA OYyIET BPYYEH UMEHHON CEPTU(PUKAT. YUaCTHE B CEMUHAPE
cienyeT opopMIISTh OTIE/IBHOM OIIIUEH.

ITpurnanmaeM IPUHATD y4aCTUE B TEXHUYECKUX CEKIIMAX KOH(PepeHIINHU (1-2 HOAOPST), IPOrpaMMa KOTOPBIX,

K4K U HE(pOPMAJIBHOE OOIICHUE CIELUATIICTOB, OOCIIACT ObITh HACKIEHHOI. [IpUBETCTBYETCS BAlIE€ BBICTYIIJICHHE
C JJOKJIAJIOM, O TEME KOTOPOI'O IIPOCHUM 3aBUTh B OPIKOMUTET (Cttimes@cttimes.org) He oz:xe 1 okTsaops 2012 1.
ITogpobHas nHPOPMALIMS IS TIOTEHIUAIBHBIX JOK/IAJYUKOB OITYOJIMKOBAHA HA HAIIIEM CAUTE WWW.Cttimes.org.

B pamkax koHpepeHUU 1-2 HOA6Ps OyJeT OPraHU30BaAHA CIICIIUAIU3UPOBAHHAS BBICTABKA, I7Ie Bbl cCMOkeTe
MPEACTABUTD IOTEHIIMAJIBHBIM ITIOTPEOUTEIAM MIPOAYKIIMIO M YCIyTU Baler KOMITAaHUH, OPTaHU30BATD IIPE3EHTALIMIO,
IIPOBECTH NEPErOBOPLL. O HAMEPEHUHN APEHIOBATD BLICTABOYHBINA CTEH/, IPOCHUM COOOIIUTE OPIKOMUTETY
(cttimes@cttimes.org) He 1ozxe 15 oxkTsa6ps 2012 1.

Bonee noappobHy0 HHPOPMALIHIO 10 YYACTHIO B KOH(PEPEHIINH, CEMUHAPE 1 BBICTABKE MOXKHO ITOJIYUYUTD HA CAUTE
www.cttimes.org, i1 OTIIPABUB 3aIIPOC HA e-mail cttimes@cttimes.org.

Opexomumem

e-mail: cttimes@cttimes.org Ten./pakc: +7 499 788 91 19
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2012 October 31 - November 2, 2012

Aerostar Hotel, Moscow, Russia

OF THE 13™ INTERNATIONAL SCIENTIFIC AND PRACTICAL
D WELL INTERVENTION CONFERENCE

Dear Friends, we are looking forward to meeting you!
The 13" International Scientific and Practical COILED TUBING AND WELL INTERVENTION

CONFERENCE will take place in Aerostar Hotel (37 bld. 9 Leningradskiy pr.), Moscow,
October 31 - November 2, 2012.

The Conference is organized by the Russian branch of the The Intervention & Coiled Tubing Association

(ICoTA), The Center for Coiled Tubing Technologies (Moscow) and scientific and practical Coiled Tubing Times
Journal. The Chairman of the Organizing Committee is Leanid Hruzdzilovich, the Chairman of The Center

for Coiled Tubing Technologies. This annual Conference is the oldest professional forum for oil and gas service
in Russia. More than a decade ago, 1st All-Russian Coiled Tubing Technologies Conference (1998) and 2nd
Scientific and Technical Conference on Coiled Tubing Issues in Russian Oil and Gas Complex (2001) identified
the main problems for the development of domestic oil and gas service and pointed ways to solve them.

Nowadays, the Conference has expanded the theme, what is reflected in the title, has acquired an
international status and become widely known, but, what is the most important, the Conference has become
a club for like-minded people, an area for effective exchange of experience, a place for meeting of supporters
of introduction of new technologies in oil and gas service. Every autumn the Conference gathers an audience,
brings leading representatives of oil and gas sphere, both service and specialized in equipment manufacturing
companies together. In other words, that is the top of oilfield services in Russia and CIS. Usually, the Conference
is visited by foreign experts from the USA, Canada and other countries, where oilfield services are being
intensively developed. They consider the Conference, first of all as an opportunity to analyze the features of
Russian oilfield services market and get information about it. So to acquire this knowledge in concentrated form
is possible only while participating in such meetings of the professionals.

This year, as usual, the following representatives are expected: Gazprom, Rosneft, LUKoil, TNK-BP,
Surgutneftegas, Gazprom Neft, Bashneft, Tatneft, Belarusneft, Ukrnafta, Integra, Zarubezhneft Schlumberger,
Trican Well Service, Halliburton, Weatherford, NOV, Global Tubing and other.

You can be sure that the Conference will bring together the target audience, which you and your company
are interested in. A one-day educational workshop, The Newest Coiled Tubing Application, will be organized
on the first day of the meeting, October, 31.

The emphasis of this course will be on new technologies for improving oil recovery, repair and overhaul of
wells, as well as the latest developments in the field of coiled tubing drilling. Each attendee of the workshop
will be awarded Certificate of Attendance. Participation in the workshop should be made out as a separate option.

We invite you to participate in the technical sections of the conference (November, 1-2), the program of which
is going to be eventful. You are welcome to make a presentation, the topic of which should be announced to
the Organizing Committee (cttimes@cttimes.org) no later than October 1, 2012. Additional information for
potential reporter is posted on our website www.cttimes.org.

There will be organized the exhibition at the Conference, 1-2 November. Here you will be able to present
products and services of your company to potential clients, organize a presentation, negotiate. In order to rent
abooth, please, inform the Organizing Committee (cttimes@cttimes.org) no later than October 15,2012.

To get further information regarding participation in the Conference, workshop and exhibition, please, follow
www.cttimes.org or send a request to e-mail cttimes@cttimes.org.

Sincerely, Organizing Committee

e-mail: cttimes@cttimes.org Tel./fax: +7 499 788 91 19

Photos from the last conferences.
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TemaTtnka TeXHNYECKUX CeKLIN
KOoH(epeHUUn:

¢ TexHonOrMn NOBbILLEHUSA Heq)TeOTAa'-II/I nnacros,;

¢ NHTeHcndurkaums poodblum HedT 1 ra3a, B TOM
4yucse HoBble TexHonormm nposeaeHus MPr;

¢ 3ape3ka OOKOBbIX CTBOJIOB, B TOM Yuciie C
npumMmeHeHnem NHKT;

¢ TexHonornu n o6opynoBaHue pNs paspaboTKn
HeTpPaAVLNOHHbIX NCTOYHUNKOB YIrNeBoaopoaos,
B TOM Yncne Ang aerasaunm yrofbHbIX Miacros;

¢ CoBpeMeHHble MeToAbl reoUsN4ecKoro
ncaieaoBaHUA CKBaXKUH;

¢ PeMOHTHO-U30MSIUMOHHbIe PAabOoTbl B He(pTAHbIX
" ra3oBbIX CKBaXXMHAX;

¢ HedrenpombicnoBas XumMus;

¢ OGopypoBaHWe, MaTepuarnbl U UIHCTPYMEHT A4St
TeKyLLero U KanurtanbHOro peMoHTa CKBaXKUH;

* NHdopmaunoHHoe obecneyeHne
BHYTPUCKBaXKMHHbIX paboT.

CemuHap: «HoBeMLlee npMeHeHne
KonTioOMHra», 31 okTa6ps

Short Course: The Newest Coiled
Tubing Applications, October, 31

BbictraBka: 1-2 HosIOps
Exhibition: November, 1-2

KOHTAKTbI / CONTACTS:
Tel. +7 499 788 91 24
Tel./fax: +7 499 788 91 19
E-mail: cttimes@cttimes.org,

www.cttimes.org

BPEMS$1 KOJSTTIOBMHIA HI «LI.PKTC»

NP CT

«KONTIOBUHIOBbIE TEXHOJ1I0I'MN
N BHYTPNCKBAXXWNHHbIE PABOTbI»

International Scientific and Practical
Coiled Tubing and Well Intervention Conference

1 3 MexpayHapopgHas Hay4Ho-NpaKTuyeckas kKoHpepeHUUs

Technical sessions will focus

on the following topics:

¢ Oil recovery enhancement technologies;

¢ Oil and gas production stimulation, including hydraulic
fracturing technologies, and their performance evaluation;

* Sidetracking, including that with coiled tubing utilization;

* Technologies and equipment for unconventional
hydrocarbons development, including coal bed
devolatilization;

¢ Modern methods of geophysical well logging;

* Squeeze job in oil and gas wells;

¢ Oilfield chemistry;

* Equipment, materials and tools for well servicing and
workover;

¢ Information support of well intervention operations.




PETMCTPALULMOHHASA ®OPMA

1. NMoxanyicra, 3anonHNTe perncrpaumoHHyto dopmy. *Mons, obasaTenbHble A4Jif 3aNoNHeHus

2. Moxanyncra, oTMeTbTe popMaT yHacTUsa N YKaXKMUTE CYMMY permcTpaLMoHHOro B3HOCA.
Bce cymmbi BkntoyaroT HAC (18%)

1-2.11.2012 - KOH®EPEHLUNSA

PerncrpauoHHbIN B3HOC Mpu onnate po 01.09. 2012 [pwu onnate nocne 01.09. 2012
[na peneratos 39 000 pyO©. |:| 45 000 py6. |:|
Ina poknag4ymkoB (goknagabl HepeklaMHOro xapakTepa) 19 000 pyb6.

Mpwu perucrpaumm 3-x n Gonee y4acTHUKOB OT OAHOM CTPYKTYpbI cknpka 7%

Onga yyactHMKoB koHdepeHumn 2009-2011 rr. cknpka 5%

PE‘I'MCI'paL{MOHHbIVI B3HOC BKJTKOHaET. yHacTvie gesieraia B TEXHNHECKUX CeCCUAX, KOCPE’-6,0@V7K6X, oﬁegax, YKHax v BeHepHeM ripneme,
OCMOTP BbICTaBKK, a TakXKe pa3farto4Hble Marepmnalibl KOH(p@peHL{MI/I v npeseHTaunn 4OoK/1agoB Ha flash-HocuTere.

31.10.2012 - OBPA3OBATEJIbHbIA CEMUHAP

PerncrpauoHHbIN B3HOC Mpwn onnate po 01.09.2012 Mpwn onnate nocne 01.09.2012
[Ins Bcex cnywaTtenen cemuHapa 16 500 py6. |:| 18 000 py6. |:|

PervicTpaLiioHHbI B3HOC BKITIOYAET: y4acTvie CriyLuaresis B Kope-bpevikax, obene, gypLueTe; KOHCMeKT IeKLMV CeMMHapa v apyrvie
Pa3aaToqHbIe MaTepUasibl, @ TakXKe MMEHHOV CEPTUGUKAT, CBULETENIbCTBYIOLLIMN O MPOXOXKAEHN KypCa.

1-2.11.2012 - CNELUWNANN3NPOBAHHAS BbICTABKA

3aKka3saTb KOH(pepeHL-CTeHA 42 500 py6. I:l
3. )KenaeTe nu Bkl BbICTYNNTL B KayecTBe goknagyvka? OA |:| /HET |:|
4. flBnseTecb N1 Bbl yyacTHMKOM Npouwnbix KOHDepeHunn? OA |:| /HET |:|

Ecnu Bawa koMnaHus XenaeT BbICTYMWTb B KAYeCTBE OAHOrO U3 CNOHCOPOB MEPONPUATUS, MOAPOGHYI0
NHMOPMALIMIO O BO3MOXHOCTAX N CMOHCOPCKMX MakKeTax MOXHO MOMYYMTb, BbICIIaB 3ampoc C MOMETKOM
«CrNoHCOPCTBO» NO 3NIEKTPOHHOM noyTe advert@cttimes.org.

JlioOble yTO4YHAWMe BONpPOChl MO y4acTUIo B KOHd)epeHLI,VIVI, ceéMUHape U BbiCTaBKe Bbl MmoXxeTe 3a4aThb,
OTNpaBMB COOBLLEHME NO 3NEKTPOHHOM NnoyTe cttimes@cttimes.org.

3anonHeHHyo popmy npocbba oTrpasasaTe Mo ¢akcy +7 499 788 91 19

mbo no 3n1eKTpoHHoOU noyTe cttimes@cttimes.org.

OpraHun3atopsbl cBSXYTCA ¢ Bamu.
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APPLICATION FORM

1. Please, fill in the application form. *Mandatory fields

Bl 1= 13 G 0 7= 0 TS
Bl 5 1 0 0 7= 1.0 TR
B0 111 -1 | OSSOSO USSR

Bl o T 1 4 o o TSSO

2. Please, select your participation option and registration fee.
All prices include TAX (18%)

1-2.11.2012 — THE CONFERENCE
Registration fee Payment before 01.09. 2012 Payment after 01.09. 2012

For the participants $ 1290 |:| $ 1490 |:|

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

31.10.2012 - EDUCATIONAL WORKSHOP

Registration fee Payment before 01.09. 2012 Payment after 01.09. 2012
For the participants $ 550 |:| $ 600

Registration fee includes: participating in the technical sessions, coffee breaks, lunch, cocktail party; seminar lecture notes
and other handouts, as well as a personal certificate of participating in the workshop.

1-2.11.2012 - GAS & OIL EXHIBITION

To order a conference-booth at the exhibition 1420 USD |:|
To order a standart-booth at the exhibition 1950 USD |:|

3. Would you like to present your report and act as lecturer? Yes |:| /No |:|

4. Did you participate in our former conferences? Yes |:| /No |:|

If your company would like to be a sponsor of the event, you can get detailed information about opportunities
and sponsorship packages by sending a request, marked as "Sponsorship" to advert@cttimes.org

You may ask any questions regarding participation in the conference by sending an email to cttimes@cttimes.org.

Please, send the completed form by fax +7 499 788 91 19
or by e-mail cttimes@cttimes.org.

We will contact you. Thank you!

10 Ne 2 (040) Hrons / June 2012




|| IPPO «HMN «POCTIKTEXHOJIOr'MN»
__.U B

¢ [lepeBOAHUKU ANS
OJINHHOMEPHON TE

e KnanaHbl 0OpaTHbIE

* PazbeauHUTENN aBa

*[lepeBOAHUKN pa3n

* JlIoBUJIbHbIV UHCTPYME

e LleHTpaTOpbl MEXaHUYE
U rmpgpasnuyeckue

e TpyGope3Kkn rugpomMmexaHu

e Hacapku pa3mbiBOYHbIE

e CKpeOKN MexaHu4yeckue

* flccbl MexXxaHU4Yeckne y rmapasnmyeckue

e LliTaHrn rpy3oBble

e KoMNnekT UHCTPYMEHTa Aig nogbemMa
aBapUNHOW TPYObI :

e KnanaHbl UMPKYNSALNOHHbIE -

e CneyuanbHbIl UHCTPYMEHT

—

00O «HIM «PocT3KTexHonorum», r. KpacHogap,
TenedoH: (988) 240-70-10; TenedoH, dakc: (861) 278-22-69; 278-22:89, 78 22- 33 —
www.npprtt.ru; E-mail: mail@npprtt.ru

HONM «PTT»
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BO3MOKHOCTH H IIE€PCIICKTHBLI
KOJITIOOHHTIA B He()TErazoBom
cepBHuce Poccrnu

Potential and Perspectives
of Coiled Tubing in the Russian
Oil and Gas Servicing

A.A.3EMJIAHOM, B.A. JOJITYIIHH, I.A. IIATAJIOB, M.B. JIUCTAK, I.I1. 303VJI1, A.B. KYCTBIIIEB,
TIOMEHCKHM IroCyJapCTBEHHBIN HE(DTEra3oBbIF YHUBEPCHUTET

A.ZEMLYNOY, V. DOLGUSHIN, D. SHATALOV, M. LISTAK, G. ZOZULYA, A. KUSTISHEV, Tyumen State Oil & Gas University

HACTOsIIIEE BpEMST HEPTETOOBIBAIONIHIE

OPEANPUATUS IEPEJAIOT MHOTHUE BU/IBI

paboT CEPBHUCHBIM KOMIAaHUAM. MieT
pasaeneHue paboT, IEPEAABAEMBIX B CEPBUC. DTO
CBSI3aHO C TEM, YTO HE(PTAHBIE KOMITAHUU /I
HOBBIEHUS 3(PHEKTUBHOCTU IPOU3BOJCTBA,
CBSI3aHHOTO C IOO6BIYEN HE(PTH, €€ TEPEPAOOTKON
U PEAMBAIUEN, BBICTPAUBAIOT BEPTUKAIH B
3TOM npouecce. OfHAKO B O6IACTH PEMOHTA
CKBaKHH B HACTOSIIEE BPEMS IPAKTUYECKU
OTCYTCTBYIOT HOAPSAAYHUKH, PACIIONIATAIONUE
COOCTBEHHBIMH IPOU3BOICTBEHHBIMU MOITHOCTSIMU,
HEOOXOJUMBIMH JIJISI BBITIOJTHEHUSI PEMOHTOB
MO/ KJIIOY, BKJIIOYAIOIIUX HECKOJIBKO BUJIOB
TEXHOJIOTMYECKUX ONlepaniui. B mydmem cinydae
B TEHJIEPAX YYACTBYIOT NPEANPUATUSL, UMEIOIMUE
MHOJbEMHBIE YCTAHOBKU M OPUTAIBL, A /I
BBIIIOJIHEHUSI TTIOJIHOTO IIUKJIA paboT, Tpe6byeMOro
33aKAa34HUKOM, UM IPUXOAUTCA 3AKII0YATh HECKOIBKO
CyONOAPAHBIX JOTOBOPOB, IIPH 3TOM YPOBEHD
KBAJIM(PUKAUU CYOIOAPSIIHBIX OPTAHU3AIUH,
HUX OCHAIEHHOCTb ¥ BO3MOXKHOCTH 3294CTYIO
3HAYUTEJBHO OTINYAIOTCA. Kpome 3ToTO,
OpraHu3anus padboT KaXKJOro IPEATPUATHUSA-
YYACTHUKA UMEET CBOIO CIIELTU(PUKY U HEAOCTATKH,
KOTOPBIE B CYMMAPHOM BBIPA’KEHUH Oy yT
JAJIEKN OT UJEAJIBHBIX, UTO BJIEYET 34 COOOI
POCT HEMPOU3BOAUTEIBHOI'O BDEMEHHU W UHCJIA
aBapwuii, BCIAEACTBUE YETO 3AIIJIAHUPOBAHHAA
3PPEKTUBHOCTD PAO6OT B KOHEYHOM CUYETE HE
JIOCTUTAETCA.

banaHc TpeOOBAHUI U BO3MOKHOCTEHN

JTOJI’KEH OIIPEEATh B3AUMOOTHOIICHUS MEXK/TY
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urrently the oil-extracting enterprises

transfer many aspects of works to the service

companies. There is a separation of the works
transferred to service. It is connected with the fact that
in order to increase production efficiency connected
with oil production, its refining and selling oil
companies upbuild verticals in this process. However
in the field of workover of wells at the present moment
practically there are no contractors having their own
capacities required for performance of workover
on a turn-key basis, including several aspects of
technological operations. At the best the companies
having hoisting units and teams participate in tenders,
while for the performance of a full cycle of works
demanded by the customer, they have to make some
subcontracts. However a skill level of subcontract
companies, their equipment and abilities frequently
differ considerably. Besides, the organization of works
of each company-participant has its own specificity
and defects which totally can be far from ideal that
causes growth of an unproductive time and number
of incidents owing to what the planned efficiency of
works is not achieved in the final reckoning.

A balance of requirements and possibilities must
determine mutual relations between the companies,
and the only way for increase of profitability in the
market of servicing must be guarantee of higher
level of operations performance (high level of work
organization, new production engineering, state-of-art
equipment, the most qualified personnel etc.).

In the recent years the market of oil and gas servicing
has shown a stable growth. One of main causes of this
process became a change of "portfolio" of services




OPEANPUATUAMH, 4 EJUHCTBEHHBIM CIIOCOOOM IS
YBEJIUYEHUS IPUOBUIN HA PBIHKE NIPEJOCTABICHHU S
CEPBUCHBIX YCJIYT JOKHA ObITh FAPAHTUS HANbOIee
BBICOKOT'O KA4€CTBA PabO0T (BBICOKHH YPOBEHD
OPraHU34LIMHU IPOU3BO/JCTBA, HOBBIE TEXHOJIOIMH,
COBPEMEHHOE OOOPYAOBAHUE, HANOOJIEE
KBAJIM(PUITMPOBAHHBIEC KA/IPHI U T.J1.).

B nocnennue rofpl pplHOK HE(PTEra30BOIO
CEPBUCA JEMOHCTPHUPOBAJ YCTOUYUBBIA POCT.
ORHOM U3 OCHOBHBIX IIPUYUH ITOT'O IIPOLECCA
OBLIIO UBMEHEHUE «ITOPT( EIISA» YCIYT, B KOTOPBIH
BCE MU PE CTAJIU BKJIIOYATbCA KOJITIOOMHIOBbIE
TEXHOJIOIMH [1]. KoJIn4ecTBO UCIIO/IB3YEMBIX
KONTIOOWMHTOBBIX YCTAHOBOK B MUPE 32 IOCJIETHUE
JECATUIIETUSA 3HAYUTEIBHO BO3POCIIO U COCTABUIIO
1881 epanny (110 COCTOAHUIO HA MapT 2011
rojia), 4yro Ha 1120 6onsklie, yem B 1999 rogy.

Taxkum 06pa3oM, MOKHO KOHCTATUPOBATb, YTO B
CPENHEM EXKET'OTHBIN IPUPOCT UX COCTABIAI 5%.
PacTeT KOIM4YECTBO yCTAHOBOK HA BOOPYKEHUU
KaK HE(PTETa30J00BIBAIOIINX, TAK U CEPBUCHBIX
KOMITAaHUH (PUCYHOK 1).

B Poccru poCT eI 3HAYUTENBHO OBICTPEE, YEM
B CPEAHEM 10 MUPY, 4 YUCJIO IPOU3BOJUMBIX C UX
IOMOLIBIO CKBAKMHO-ONEPALIMH: C MEHEE YeM 1 ThIC.
B rop — 1o 6onee yem 10 TeIC. [Tociie IpoBeIcHUS
I BcepoccuriCkor KOH(PEPEHIINH IO KONITIOOMHI'OBLIM
TEXHOJIOTUSAM B MapTe 1998 roga KOIU4IECTBO
aArperaTos C TMOKMMU TPyO6aMH B POCCUUCKOM TOK
6osiee 4yeM yTpouoCh. Tak, no cocrogHuo Ha 03.2011
HUX KOJIMYECTBO COCTABISIO 182 yCTAHOBKH, UTO HA
31 ycTaHOBKY 60sb1e, uem B 2008 roay. OTpaHO,
4TO OTEYECTBEHHBIE TEXHOJIOTUUA U OOOPYAOBAHUE
MOKA3bIBAIOT CE6s BIIOJIHE KOHKYPEHTOCIIOCOOHBIMHA
O KPUTEPHIO «1I€HA/KAYECTBO» B CDABHEHNH C
3apyOEKHBIMU AHAJIOTAMU.

Ha ceropusmHu icHb B crpaHax CHI 6onee
75% MCTIONIb3yEMBIX KOJTIOOMHI'OBBIX YCTAHOBOK
BBINYIIEHBI OTEYECTBEHHBIMU ITPOU3BOAUTEIAMH.

100

Konumecmeo ycmarosor, eo.
Number of units
O
S
S
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CEFERE

which more drastically than ever started to include
coiled tubing technologies [1]. The quantity of coiled
tubing units used in the world in the recent decades
has increased considerably and has made 1881 units
(March, 2011) — 1120 more than in 1999. Thus, it is
possible to ascertain that on the average their annual
gain made 5%. The quantity of units is growing both

2011

2008

Toowet/ Years
¥ Kanaoa ™ crirA W Eeponau ¥ Jlamuncras W Poccus
Canada  USA Agpura Amepura Russia
Europe and Latin America
Africa

Pucynoxl - Junamuka usmeneHus Koauuecmaea
UCNONBIYEMBIX KOMIOOUHZO0BBLX YCMAHOBOK 8. Mupe

Figure 1 — Time bistory of coiled tubing units quantity in the world

in oil and gas companies, and in service companies
(Figurel).

Growth in Russia was even faster, than on the
average in the world, and the number of downhole
operations made with their help: from less than
1 thousand per year — to more than 10 thousand.
After the I All-Russian conference on coiled tubing
technologies held in March of 1998 the quantity of
units with flexible tubes in the Russian fuel and energy
complex more than trebled. So on 03.2011 their
quantity made 182 installations that is 31 units more
than in 2008. It is pleasant that domestic technologies
and equipment prove to be quite competitive by the
"price/quality" criteria in comparison with the foreign
analogues.

At the present moment

B nocnepgHue rogbl pbIHOK HeTerasoBoro cepsuca
AEMOHCTPMPOBAJ YCTONUYMBBIN POCT. OQHOM U3 OCHOBHbIX MPUYUH
3TOro npouecca ObIo 3MeHeHue nopTdens ycnyr, B KOTOPbIN BCe

LUMpPe CTann BKJIHOYATbCS KONTIOOMHIOBblE TEXHONOMMN.

more than 75% of coiled

tubing units used in the CIS
countries are produced by
home manufacturers. But the
priority in the field of designing,

manufacturing and commercial

In the recent years the market of oil and gas servicing has shown
a stable growth. One of main causes of this process became a
change of "portfolio" of services which more drastically than

ever started to include coiled tubing technologies.

operation of flexible tubes belongs to
firms of the USA and Canada.

Now in Russia flexible tubes of four
basic world manufacturers are used
in coiled tubing technologies, first
of all from the American companies

[Tpu 3TOM IPHUOPHUTET B OOJIACTU KOHCTPYUPOBAHUS,
U3TOTOBJIEHUA U IIPOMBIIJIEHHON 3KCILTYATA N
ruOKux Tpyo npuHagnexxuT pupmam CIIA u
Kanagwl. }

Tenaris Coiled Tubes (Presicion Tube
Technology), Quality Tubing and Global Tubing, and
also the Russian JSC Uraltrubmash. Global Company
has recently introduced its know-how in the market —
welding of the transverse seam by a friction, as quality }

Ne 2 (040) Hionb /June 2012 13



Certuac B Poccuu B TEXHOJOTHUAX KOJITIOOMHTIA
UCIOIB3YIOTCS THOKHE TPYOBI Y4ETBIPEX OCHOBHBIX
MHUPOBBIX IPOU3BOAUTEIIEH, TIPEXKE BCETO
amepukaHckux pupM Tenaris Coiled Tubes (Presicion
Tube Technology), Quality Tubing u Global Tubing,

a TaKke poccUurickoro OAO «Ypantpyoman».
Kommanwus Global oTHOCUTENBPHO HETABHO
MOABUJIACH HA PBIHKE CO CBOUM HOY-XAy — CBAPKa
MONEPEYHOrO IBA TPEHUEM, KAK YIYUIIECHHE
KadecTBa HT. YTBEpXK/ICHUE HYKJAE€TCS B OBITHON
MIPOBEPKE B PEAJIBHBIX CKBAXKUHHBIX YCIOBUAX. TOT
ke Tenaris JaBHO U YCIIENTHO NPUMEHAET CBAPHON
1IOB bias (Ha KOCYIO), U, KAK IIOKA3bIBAET IPAKTUKA,
OCHOBHOI TPO6GIEMOT SIBISIETCS HE JJAHHBII I1OB,

4 IPOJIOJIBHBIN — IO BCEH JJIMHE TPYOBI, KOTOPBIH
06pa3yeTcs B MPOLIECCE U3TOTOBIEHUS TPYObI U3
nos0C. UMEHHO B HEM MOT'YT OOPa30BaThCS TPEINHBI
U «CBUMIW» — KaK IIPH U3TOTOBJIEHUH, TAK U BO
BpEMS IKCILIYATALNH. 34ECH OOIBIIYIO POJIb UTPAET
TEXHOJIOTUS U3TOTOBJIEHUS TPYObI 1 KAUECTBO
IPUMEHAEMOU CTAJIN B IITPUIICAX (JIUCTAX), A TAKIKE
CHCTEMA KOHTPOJISI TOTOBOM NPOAYKITUH.

K coxanenuio, pPOCCUUCKUNA IPOU3BOJUTEND ITOKA
HE CMOT IOCTUYb TAKOI'O XK€ KAa4ECTBA, OAHAKO €r0o
NPOAYKIIMA NUHTEPECHA C MTO3ULUI 601e€ HU3KON
LIEHBI U MEHBIIUX CPOKOB IIOCTABKH.

151 MHOT'MX KOMITAHUM KOJITIOOWHT ObLIT
3K30TUKOMH, HO 32 nocaeaHue 10 jieT KOJIM4eCTBO
YCTAHOBOK 3HAYMTEIBHO YBETNYNUIIOCH (PUCYHOK 2).
DTO CBA3aHO C AKTUBU3AIUEN POCCUNCKUX
KOMIIAHU IO BHEJAPEHUIO (PMHAHCOBO BBITOJTHBIX
WHHOBAIU, BBICOKOU OKYIIAEMOCTBIO KOJITIOOMHTI4,
3HAYUTEJIbHBIM COKPAIIEHUEM 3aTPAT, IPEXK/E
BCETr'0 BDEMEHHU, ITIPH IIPOMU3BOJICTBE KAITUTAJIBHOT'O
PEMOHTA CKBAKMH, 4 TAKXKE C IPUXOAOM Ha
PBIHOK 3apyOEKHBIX CEPBUCHBIX KOMITAHUN —
dIlmomobepxke», BJ-Services, Halliburton u fpyrux [2].

Ha cerogasamHaui 1eHb KOJITIOOMHTOBBIEC
YCTAHOBKH IO3BOJIAIOT IPOBOAUTD MU POKUH,
MOCTOSHHO YBEJIMYHBAIONIUICA CIIEKTD
ONEePALNH, TAKUX KAK: 6ypEHNE PA3BEJOYHBIX U
JOOBIBAIONIUX CKBAKHMH MAJIOI'O JJUAMETPA; OypeHHE
JOTOJIHUTENBHBIX HAKJIOHHO-HAIIPABJIEHHBIX
U F'OPU3OHTAIIBHO-PA3BETBJIEHHBIX CTBOJIOB
U3 3KCIUTYATUPYEMBIX CKBAKWH; BCKPBITHE HA
JETNIPECCUU TPOAYKTUBHBIX IVIACTOB; YITIyOJICHUE
U IIOBTOPHOE BCKPBITHUE CKBAXKWUH; CHUXKEHUE
I'UAPOCTATUYECKOI'O JABJICHUS HA 3A001 U
CTEHKH CKBAKUH; IDOBE/ICHUE I'€OPUBUIECKUX
HUCCJIEAOBAHUH B IIPOLIECCE KAPOTAKA ITOJOI'UX
U I'OPHU30HTAIBHBIX CKBAXKHUH; CEJIEKTUBHOE
BO3/ICHCTBUE HA IVIACT U IIPOBEICHHUE KUCIOTHBIX
06paboTOK NPpU3a60rHOI 301 I1acta (I13IT);
TUAPABIUNYECKUH pa3polB r1acTa (I'PIT) u
nep@OpPALMOHHBIE PA6OTHI; OUMCTKA CTBOJIA
CKBaXHUHBI; PEMOHTHO-U30JISIIIUOHHBIE PA6OTHI
uap.(3,4,5].

14 Ne 2 (040) Hrons / June 2012

improvement of HT. The statement needs skillful
checkout in the real downhole conditions. Tenaris
itself has a long and successful experience of bias
weld seam, and as practice shows, the basic problem
is not this seam, but the longitudinal one — through
all length of a tube which is emerged in the course of
manufacturing of a tube of strips. Cracks and "worm
holes" can be formed here both at manufacturing, and
during maintenance. Here the big role is played by
manufacturing methods of a tube and quality of used
steel in strips (sheets), and also the finished product
control system. Unfortunately, the Russian producer
has not achieved the same quality yet, however its
products are interesting in terms of lower price and
shorter terms of delivery.

For many companies coiled tubing was exotic,
but within the recent 10 years the quantity of units

™ Cypaymmnegpmezas 8 Tasnpomnoosempemonm Yperzoti
Surguineftegaz Gazprompodzemremont Urengoy
B Schiumberger (USA) [} gzgg:lee%mb
Cesepzasnpom Tammnedmo
L Severgazprom Tatneft
W Calfrac (Canada) B Trican Well Service (Canada)

Pocrnegpmo-ITypregpmezas
Rosneft-Purneftegaz

Pucynox 2 - Korunecmaeo Koamioounz0661x yCmano60x
8 Kpynnetimux negmeza3oeoix Komnanuax PO
(no cocmoanuio namapm 2011 zo0a)

Figure 2 — Quantity of CT units in the biggest oil and gas
companies of Russia (March of2011)

has increased considerably (Fiure 2). It is connected
with activization of the Russian companies in
implementation of financially profitable innovations,
high payback of CT, considerable reduction in
expenditure, first of all of time, during workover

of wells, and also with arrival of the foreign service
companies to the market — Schlumberger, BJ-Services,
Halliburton and others [2].

Today CT units allow to perform a wide, constantly
increasing spectrum of operations, such as: drilling of
test and producing wells of small diameter; additional
directional and extended reach drilling in the operated
wells; baring on depression of productive formation;
deepening and repeated baring of wells; decrease in
hydrostatical pressure on bottomhole and walls of
wells; performing of geophysical explorations in the
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BbICOKOTEXHONOIM4YHO,
KAYECTBEHHO, B CPOK!

IIpumenenue
KOJITIOOMHT'OBBIX TEXHOJIOT U
BECbMA AKTYaJIbHO IIPU

B Poccum pocCT Wwen 3HauynTenbHO ObICTpee, YeM B CPeAHEM MO
MUPY, @ YACSI0 NPOUN3BOAUMbIX C MX MOMOLLbIO CKBa>XUHO-
OCBOEHHH mebda onepauunn: c MeHee 4em 1 TbiC. B rog — o oonee yem 10 Thic.

APKTUYECKUX MOPEW, IIPEXIE
BCET'O B YCJIOBUSX CYPOBOU

JIC/JOBO¥T OGCTAHOBKH. Growth in Russia was even faster, than on the average in the world,
B Hacrosmee Bpems 1o and the number of downhole operations made with their help:
3axasy OOO da3(nor> from less than 1 thousand per year —to more than 10 thousand.

JUISL pa3PabOTKU TAKUX

MECTOPOXKAECHUN

(B yactTHOCTH, HITOKMaHOBCKOTO) OAO «BBIGOPICKUI
CYAOCTPOUTENBHBINA 3ABOJI> COBMECTHO C
IOKHOKOPEHNCKOM KOMITAaHUEN Samsung Heavy
Industries BBITYCTHIIN HOJYIOTIPYKHBIE OYPOBBIE
nnatdopmel JlonsapHasa 3se3a» U «CeBEPHOE
CHSAHHE», KOTOPBIE CYUTAIOTCA CAMBIMHA
COBPEMEHHBIMH U OOJIBIIUMHU B MUPE B CBOEM
KJs1acce. OHM OCHAIIEHBI BBICOKOTEXHOJIOIHYHBIM
OYpPOBBIM, I'€O(PU3NIECKHUM, HABUTAIITMOHHBIM

U BHEPTETUYECKUM OO0OPYIOBAHHUEM BEAYIIUX
POCCUHICKUX U 3APYOEKHBIX KOMIAHUH. YCTAHOBKU
NpPEAHA3HAYEHBI 11 OYPEHUA CKBAKHUH 1O 7500 M Ha
MOPCKUX IMTyOUHaX 10 500 M 1 CIIOCOOHBI pab0TATh
B YCJIOBUAX ADKTUKH, B JUAMTA30HE TEMIIEPATYP
OKpPyKamIero Bo3gyxa or MuHyc 30 °C 1o +45 °C,
IPU HAJIMYUU OUTOIO JIBA TOJIHUHOM 10 70 CM.
Hcnonp30BaHUE KOJTIOOMHI'OBBIX TEXHOJIOT U

H4 ITOJJOOHBIX YCTAHOBKAX SBJISIETCS HEN30EKHOMU
NEPCIIEKTUBOMN. B yCI0BUAX CYyPOBOU JIEAOBOU
OOCTAHOBKHU U OBICTPO MEH SIIONUXCS
METEOPOJIOTUYECKUX YCIOBUU OOJIBIIYIO POJIb

process of logging of flat and snake holes; selective
affecting on a formation and acid treatment of bottom-
hole seam zones; hydraulic fracturing and perforating
works; cleaning of wellbore; squeeze cementing,
etc. (3,4, 5].

Application of CT technologies is rather topical
at shelf development of the Arctic seas, first of all
in the severe ice conditions. Recently by request of
JSC Gazflot for development of such deposits (in
particular, Shtokmanovsky) JSC Vyborg ship-building
yard together with South Korean company Samsung
Heavy Industries have produced semisubmersible
drilling platforms "Polar Star" and "Polar lights" which
are considered to be the most advanced and biggest
platforms of their class in the world. They are equipped
with hi-tech drilling, geophysical, navigating and a
power-generating equipment of the leading Russian
and foreign companies. Installations are intended for
drilling of 7500 m wells on sea depths down to 500
m and are capable to work in the conditions of the
Arctic regions, at the range of ambient air temperatures
from minus 30 °C to + 45 °C, in the presence

OTe4vecTBEHHbIE TEXHONOMNN U O60py,EI,OBaHI/Ie

MO KPUTEPUIO «LieHa/KayecTBO» B CPAaBHEHUM
C 3apybeXxHbIMM aHanoramu.

of beaten ice with thickness up to 70 cm. Use
of CT technologies on similar installations

NnoKasbIBaloT cebsa BrionHe KOHKypeHTOCI'IOCO6H bIMUA is an inevitable prospect. In the severe ice

conditions and drastically changing weather
the big role is played by such important

Domestic technologies and equipment prove to be
quite competitive by the "price/quality” criteria in
comparison with the foreign analogues.

UI'PAIOT TAKHE BA’KHBIE KAYECTBA YCTAHOBOK
«HenpepbiBHAA TpyOa» (HT), KaK CKOPOCTH CITYCKO-
noabeMHbIX onepanunii (CI1O), BBICOKaA CTENEHD
ABTOMATU3ALUH TEXHOJOTMYECKUX ITPOLIECCOB U
BO3MOXXHOCTb PA0OTHI ITOJ JABJIEHUEM, UTO JEIAET
UX HE3AMEHUMBIMH JIJIS IOBBIIEHNA YDOBHA
06€30I1aCHOCTH PAOOT U TPOU3BOJUTEIBHOCTH
OypOBOM YCTAHOBKH.

OJHAKO IPU OCBOEHUU MECTOPOXKIECHUI B
akBaTOpHU CeBEPHOrO JIEJOBUTOIO OKEAHA,
Jla’Ke C HAJIMYHMEM TAKHX YCTAHOBOK, PA3BEJIKY U
OypeHUE CKBAKUH MOKHO OCYIIECTBIIATD TOJIBKO }

qualities of installations as “continuous

tube” (HT), as speed of pulling-and-running
operations (CITO), high extent of automation of
processes and work possibility under pressure that
does their indispensable for increase of safety level
and productivity of the drilling rig.

However at development of deposits in water
area of the Arctic Ocean, even with presence of such
installations, exploration and drilling of wells can be
carried out only during the short navigating periods.
Therefore it is expedient to adopt experience of the
factories of the defense industry which have well
developed technologies of manufacturing of the
atomic submarines capable for continuous staying
under water within several months, for creation of
deep diving drilling devices, including with application
of flexible tubes. This way of creation of deep diving
aggregates for today sees the most perspective in
the conditions of big depths and thick ice cover
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B KOPOTKHE HABUT'AITUOHHBIE IEPUOABL [TO3TOMY
L1EJIECOOOPA3HO NEPEHUMATD ONBIT IPEATIPUATHHI
OB6OPOHHON NPOMBIIIIIEHHOCTH, KOTOPbIE

HMEIOT XOPOIIO OTPAOOTAHHBIE TEXHOJIOIUH

O NPOU3BOJCTBY ATOMHBIX TOABOJHBIX JIOAOK,
CIIOCOOHBIX HEMTPEPBIBHO HAXOAUTBHCS O/, BOAOM B
TEUYEHUE HECKOJIBKUX MECALIEB, C LIEIBIO CO3AHUS
HO/IBOAHBIX OYPOBBIX AMIIAPATOB, B TOM YHCJIE C
MPUMEHEHUEM THOKUX TPYO. DTOT MY Th O CO3[JAHUIO
IJTYOOKOBO/JIHBIX AT'PETATOB HA CETOAHAIIHUI IEHD

which does not allow to do drilling works from the
conventional sea platforms.

Modern oil and gas service is a result of the efficient
equipment, progressive technologies and trained
personnel. Those companies which possess all these
components will be most demanded by customers.
While those who got used to work in the old manner
and do not care also of intellectual component of the
provided services and matching equipment, in the

BU/IUTCSI HANOOJIEE NIEPCIIEKTUBHBIM B YCIIOBUSIX
HAJIUYUS OOIBIIUX ITTYOUH U MOIITHOT'O JIEJJOBOT'O
TIOKPOBA, KOTOPBIN HE JJA€T BO3MOXKHOCTH
IPOU3BOJUTH OYPOBBIE PAOOTHI C TPAJIUITMOHHBIX

CoBpeMeHHbIN HedTerasosbl CEPBUC — 3TO
BbICOKOMPOU3BOAMTENBHOE 0OOpPYyAOBaHME,
NPOrpeccMBHbIE TEXHONOMMM N OOYYEHHbIE Kagpbl.

MOPCKHX IIAT(HOPM.

COBpPEMEHHBII HE(PTEra30BbIA CEPBUC —
3TO B UTOT'E€ BBICOKOIIPOMU3BOJUTEIBHOE
060PYyIOBAHHUE, IPOTPECCUBHBIE
TEXHOJIOTUH U OOy YEHHBIE KA/IPBL
Haun6omnee BocTpeb6OBAHBI 3aKA3YUKAMHU
OyZyT T€ KOMIIAHNH, KOTOPBIE BCEMU
3TUMH COCTABJIAIONUMU OOIAJAIOT.

A TOT, KTO IPUBBIK PA60TATh IO CTAPUHKE U MAJIO
3200TUTCA B TOM YHCJIE OO UHTEJIEKTYAIbHOM
COCTABJIAIOMIEN TPENOCTABISAEMBIX YCIYT U
OCHAIIEHUH COOTBETCTBYIOIIUM O60PYJOBAHHEM,
B YCJIOBUAX HEU36EKHOI'O POCTA CIIPOCA HA
BBICOKOTEXHOJIOTUYHBIE ONIEPALIUH BIOJTHE MOKET
CBOIO JIOJIIO PBIHKA OTEPATH [1].

OAHUM N3 BAXKHENIINX HAIIPABIEHHNH, HA KOTOPOM
JIOJIZKEH OBITh COCPENOTOYEH UHTEJUIEKTYAIbHBIN
U UHBECTUIJMOHHBIN NOTEHIUAJI HEPTETA30BON
OTPACTIN, ABIAECTCA PEANN3ALNA COBPEMEHHDBIX
METO/IOB U TEXHOJIOI'UH NTHTEHCU(PUKAIIUU JOOBIYY,
B TOM YHCJIE PA3BUTHUE B HEPTETra30100bI19€
KOJITIOOMHI'OBBIX TEXHOJIOTUH. BoJiee MHUpoKoMy
UX IPUMEHEHUIO MOXKET CIOCOOCTBOBATD
OCHAIIEHHOCTD HA/IEXKHBIM TEXHOJIOIMYECKUM
060pPYIOBAHUEM U MHCTPYMEHTOM, ACCOPTUMEHT
KOTOPOT'O PACIINPAETCA Y IO3BOJIAET PEIIATH
MOCTOSTHHO YCJIOKHAIOMUECH 3aJA4U PA3PAOOTKUA
CJIO’KHOIIOCTPOEHHBIX KOJIJIEKTOPOB C
TPYAHOU3BJIEKAEMBIMHU 3AM1ACAMU 3AJIEIKEN
HeTH U Tra3a.

ITprMeHEHNE KONTIOOMHIOBBIX TEXHOJOTUH —
3TO BBITOJAHOE U 3(P(PEKTUBHOE PEIICHUE 151
HePTErazofo6spIBAIOMNX peruoHOB Poccuu. Ho
X IIPUMEHEHNE UMEET OTPAHUYCHU A, CBI3AaHHBIC
C OTCYTCTBHUEM JIOPOT U 623 OOCITYKUBAHUS
[6]. B 3TO® cuTyaITuu MOXKHO TIPETIOKUTD
MIPOU3BOJUTEIISIM KOJITIOOGMHI'OBBIX YCTAHOBOK
Pa3paboTaTh MOY/IBHBIE ATPETATHI, KOTOPLIE OyIyT
TPAHCIIOPTUPOBATHCS OJIOKAMH K MECTY IIPOBEJICHUSA
PaboT C MOMOIIBIO BEPTOJIETHOM, MOPCKOH U
JIPyror MOOGUIBHOM TEXHUKH U COOUPATHCS
HEIIOCPEACTBEHHO Ha CKBAXXMHE. TAKOM BAPUAHT
YCTAHOBKH OY/IET JOPOKE, YEM CTAH/TAPTHBIH,
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Modern oil and gas service is a result of the efficient
equipment, progressive technologies and trained personnel.

conditions of inevitable growth of demand for hi-tech
operations can easily lose the share of the market [1].

One of the most important directions to which
the intellectual and investment potential of oil and
gas branch must be concentrated is implementation
of modern methods and technologies of extraction
intensification, including development of CT in oil and
gas production. Its wider application can be promoted
by availability of the reliable process equipment and the
tools, whose assortment extends and allows to solve the
complicating problems of development of problematic
oil and gas reservoirs.

Application of CT technologies is a favorable and
effective solution for oil and gas producing regions of
Russia. But their use has the restrictions due to absence
of roads and bases of service [6]. In this situation it is
possible to offer to the producers of CT installations to
develop modular units which will be carried by blocks
to a place of works by means of helicopter, sea and
other vehicle and mounted directly on the well. Such
an alternative of installation will be more expensive,
than the standard one, but thus general efficiency of
works increases essentially at the expense of decrease in
operational expenses.

The designers of the CT auxiliary equipment
have a space for creativity too. With acquisition by
the companies of the great number of CT units and
development of the big spectrum of production
operations at workover of wells the requirement for
special equipment by teams has increased immensely
that proves the annual growth of equipment delivery
volumes for the various oil and gas companies. It is
obvious that for expansion of application area for CT
technologies creation of new types of the tools, allowing
to improve known and to master new technologies of
wells workover is extremely important [1].




HO IIPU 3TOM CYIIECTBEHHO YBEJIUYUTCS OOIast
3PPEKTUBHOCTD PAOOT 34 CHET CHUKCHU S
IKCILIyaTAIIMOHHBIX 32TPAT.

ECTb IPOCTOP /151 TBOPUECTBA U Y CO3/AATENEN
060PYIOBAHNS, COTYTCTBYIOMIETO KOITIOOMHTOBBIM
TEXHOJOTUAM. C IPUOOPETEHUEM NIPENIPUATUAMU
KOITIOOWMHTOBBIX YCTAHOBOK M1 OCBOEHHUEM
OOJIBIIOT'O CIIEKTPA TEXHOJOIMYECKUX ONEPALTUI
PU NPOBEAECHNUHN PEMOHTA CKBAXXUH PE3KO
BO3POC/IA HOTPEOHOCTD B OCHAIIEHUH OPUTaj]
CIIEIIUAIBHBIM HHCTPYMEHTOM, YTO JJOKA3BIBAET
€2KETOJHBIA POCT OO'bEMOB €TI0 MTOCTABOK JJ15
PAa3MIUYHBIX NIPEANPUATUA HEPTETA30BOMH OTPACIIH.
O4eBUHO, YTO IS PACIIUPEHUS OOIACTH
NPUMEHEHUS KOJITIOOMHI'OBBIX TEXHOJIOTUI KPATHE
BAKHO CO3/IaHHE HOBBIX TUIIOB UHCTPYMEHTOB,
MO3BOJIAIOIINX COBEPIIEHCTBOBATh U3BECTHBIE U
OCBAUBATb HOBbIE TEXHOJIOTMU PEMOHTA CKBAXKUH [1].

CypOBBIE€ KITUMATHYECKUE YCIOBUSA CYIECTBEHHO
COKPAIIAIOT CPOK CITYKOBI TIOOBIX YCTAHOBOK
JUISL PEMOHTA CKBAXXHUH. B 3TOM aCIEKTeE BIMAHUE
OKAa3BbIBAIOT, IIPEXK/E BCETO, KAYECTBO CAMON
TEXHUKU, U TO, KAK 3TA TEXHUKA OOCIYKUBACTCS.
HeManoBakHYIO pOJIb UT'PAIOT IPUMEHSAEMBIE
TEXHOJIOTUYECKHUE JKUJIKOCTU U MATEPUAJIHI,
KOTOPBIE 06ECIEYNBAIOT PA6OTOCIIOCOOHOCTD
TUAPABINYECKON CUCTEMBI KOJITIOOMHIOBBIX
YCTAHOBOK. B 3TUX YCJIOBHAX, YTOOBI IOBBICUTD
KCILIyaTAIIMOHHYIO HAJIEXKHOCTb O60PYJOBAHHA,
HEOOXOJUMO yJIy4IIaATh UX (PU3NKO-MEXAHNYECKUE
U (PU3NKO-XUMHUECKUE CBOUCTBA, TAKUE KAK
KOPPO3HUOHHO- U UBHOCOCTOMKOCTD OTJEIbHBIX
Y3JI0B U IETAJIEN YCTAHOBKH, KOTOPBIE ITOJBEPralOTCS
HAWOOJIBIINM MEXAHUYECKHM HAT'PY3KAM U
BO3/JIEVICTBHIO ATPECCUBHBIX CPeEJ,. YIIy4IlIEHUE
PaboTOCIOCOOGHOCTH

BbICOKOTEXHONOIM4YHO,
KAYECTBEHHO, B CPOK!

Severe climatic conditions essentially cut service life
of any installations for repair of wells. In this aspect
the most crucial thing is, first of all, quality of the
technics, and its maintenance. The important role is
also played by liquids and materials securing working
capacity of the hydraulic system of CT installations. In
these conditions in order to raise operative reliability
of the equipment, it is necessary to improve their
mechanical and physicochemical properties, such
as corrosion and wear resistance of separate units
and details of installation which are exposed to the
greatest mechanical load and effected by the hostile
environment. Improvement of working capacity of the
separate, first of all, power loaded units of installations
can expand considerably a spectrum of tasks which
can be solved.

One of the possible solutions of the given problem is
application of beam-plasma nanotechnologies of the
ionic alloying, based on a controllable introduction of
ionized atoms or molecules sped up in an electrostatic
field into the material. Thus energy of ions and
radiation dose define a thickness of a layer and
concentration of necessary elements in the alloyed
layer, and also the structure of the alloyed layer and in
general the structure of the formed nanostructured
protective cover.

At present time development works on raise of
corrosion and wear resistance of details surface of
CT units injector with use of nanotechnologies are
being carried out at the test bench for research of ionic
alloying processes. The results of tests [7] showed that
corrosion durability of samples, in comparison with
the nontreated one increased multiply taking into
account a margin of error of technique and accuracy
of the analytical equipment. Thus wear resistance

OTJEIBHBIX, IPEK/IE BCET'O
3HEPIOHATPYKEHHBIX
y37I0B YCTAHOBOK MOJKET
3HAYUTEIBHO PACIIUPUTD

MOKET BBITTOJIHSITb.
OHUM U3

rMapPOopPaspPbLIBOM.

B coBpeMeHHbIX YCNOBUSIX €CTb NepPCneKTUBbI Y KONTOOUHIOBbIX
TeXHoNorum bypeHus (Mpexae BCEro Ha Aenpeccum) N TEXHONTOMUM
'PI c ncnonb3oBaHMeM KonTioOMHra. OHM pa3BMBaOTCA KaK B
CIIEKTP 3a/4a4, KOTOPbIC OHA OoTAENbHOCTU, TaK U KOMIMNIEKCHO, KOrga 6ypeHV|e 3aKaH4MBaeTCAa

BO3MOJXHDBIX PENIEHUN
JIAHHOM IIPOOIEMBI
ABJIACTCA HpI/IMCHCHI/IC
HY‘IKOBO-HHHSMCHHbIX
HaHOTEXHOJOI'MH MOHHOI'O
JIETUPOBAHM I, OCHOBAHHBIX
Ha KOHTPOJIUPYEMOM
BHE/IPEHUU B MATEPUAIL
YCKOPEHHBIX B AJIEKTPOCTATUYECKOM I10JI€
MOHU30BAHHBIX ATOMOB UJIU MOJIEKYJL IIpu 3TOM
HEPTHs NOHOB U /1032 OOTyYECHUS ONIPEETSICT
TOJIIIUHY CJI0S1 U KOHLICHTPAL MO HEOOXOJUMBIX
3JIEMEHTOB B JIETUPYEMOM CJIOE, 4 TAKXKE CTPYKTYPY
JIETUPYEMOTI'O CJIOS U B LIEJIOM (POPMUPYEMOI'O

hydrorupture.

In modern conditions prospects belong to CT drilling (first of all
underbalanced drilling) and hydraulic fracturing with CT use. They
develop both separately, and in a complex when drilling ends with

of a working surface of the plate from a steel 40x13
increases in 3—6 times after ionic alloying of near-
surface layer of metal and protective layer formation.
The direction of treatment of installations, as results
of tests show, can essentially increase service life of the
separate power loaded units and details and expand a }
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HAaHOCTPYKTYPHPOBAHHOT'O
3aIHUTHOTO TOKPBITHSL.

B nanHOE BpeMs npoBOAATCA
ONBITHBIE PAOOTHI IO
MOBBIIIEHUIO KOPPO3UOHHOU

O coBpeMeHHOW MNOTPeObHOCTM B HOBbIX TEXHONOTNSIX OypeHus
MOXHO CyANTb MO PbIHKY OYpPOBLIX YCNYT, 0ObeMbl KOTOPOro
BbIPOC/IN B TPU pa3a 3a nocsegHue 10 net.

1 U3HOCOCTOUKOCTH
NOBEPXHOCTH A€ TAJIEN
UHIKEKTOPA KOJITIOOUHI'OBBIX

Itis possible to judge about modern requirements to new drilling

yeranosok ¢ ucrionmsaosarmem | t€Chnologies by the drilling services market whose volumes have

HAHOTEXHOJIOTUHN HA CTEH/IE
O UCCIEJOBAHUIO TPOLIECCOB
HOHHOTO JIETUPOBAHUA.
Pe3ynbraThl UCIIBITAHUH [ /] IOKA34JIU, YTO
KOPPO3HUOHHAs CTOMKOCTb OOPA3LI0B, IO CPABHEHUIO
C HEOOPAO6OTAHHBIMHU, KPATHO YBEJTUYUIIACE C
Y4YETOM MPEJEA NOIPEMTHOCTH METOJUKU U
TOYHOCTH AaHAJIMTUYECKOTO 060pygoBanus. [Ipu
3TOM U3HOCOCTOHMKOCTb PA6OUYEl TOBEPXHOCTU
IIUTHI U3 CTaan 40x13 11ocjie MOHHOI'O
JIETUPOBAHUSA IIPUIIOBEPXHOCTHOTI'O CJIOA METAJLIIA

U (POPMHUPOBAHMA 3AMUTHOT'O CJI0S1 YBEJTUYHUBAECTCA
B 3—6 paa. [laHHOe HaPaBICHUE OOPA6OTKH
OTAENBHBIX S3HEPTOHATPYKEHHBIX Y3JIOB U IETAJIEN
KONTIOOWMHTOBBIX YCTAHOBOK, K4K ITOKA3bIBAIOT
PE3YABTATHI UCTIBITAHUIL, MOXET CYIIECTBEHHO
YBEJIMYUTD UX IKCIUTYATAIIUOHHBIA PECYPC U
PaCIIUPUTD CIEKTP BBIITOJHAEMBIX ONEPALUI, UTO
BECbMA AKTYyaJIbHO B yC10BUAX Kparinero Cesepa.

KonTio6HHIOBBIE TEXHOJOIHUHU CETOAHSI HEU30EXKHO
CTAHOBATCS KOMIIJIEKCHBIMH, T.€. COYETAIOIUMU
B C€6€ MAKCHMAJIBHOE KOJIMYECTBO Hanuboee
3P PEKTUBHBIX BUJIOB PA0OT. B COBpeMEHHBIX
YCIIOBUAX ECTh IEPCIIEKTUBHI Y KOJITIOOMHTOBBIX
TEXHOJIOI'UH OypeHUS (TIPEXK/IE BCEr'O HA ICTIPECCUN)
u TexHosorusi I'PIT ¢ uCrionb30BaHUEM KOJNTIOOMHI'A.
OHM pa3BUBAIOTCA KAK B OTJEJIbHOCTH, TAK U
KOMILJIEKCHO, KOTZja Oy PEHUE 3aKAHYUBACTCA
TUJpOpPa3peIBOM [2]. [J1aBHOE IPEUMYIIIECTBO
KOJITIOOMHI'OBOI'O Oy pPEHUS — BO3BMOKXHOCTD YCIIEITHO
OypHUTb HA JJETIPECCUH, UTO ITO3BOJIAET 3HAYUTEIBHO
YBEJTUYUTDb IIPOU3BOJAUTENBHOCTD OypEHUA U
PE3YABTATUBHOCTD UCTIBITAHUA HA IIPUTOK B
YCIOKHAIOMUXCA YCJIOBUAX CTPOUTEILCTBA U
PEMOHTA CKBAKMH.

O COBpEMEHHOM TOTPEOHOCTU B HOBBIX
TEXHOJIOTUAX 6prHI/I${ MOKHO Cy,[[I/ITb I10 prHKy
OyPOBBIX YCJIYT, OObEMBI KOTOPOI'O BBIPOC/IU B TPU
pasa 3a nocneguue 10 neT.

Boiee 20% o011ero BpeMeHU, KOTOPOe
HEOOXOAMO /1151 OYPEHU S OJHOM CKBAKHUHBI,
SIBJISIETCS B HACTOSIIIEE BPEMS HEITPOYKTUBHBIM.
CymecTBEHHOE BIUSHUE OKA3BbIBAIOT PA3TUYHBIC
reO0JIOTHYECKHUE, TEXHOJIOTUYECKNE U TEXHUYECKHE
($aKTOPEI, HO ITOJIOMKH OO0PYIOBAHUA
U YEJIOBEYECKHE OITHOKU BCE XKE BHOCAT
ONIpEACAIONIMH BKIA/I. VBEITMYEHHE HA/ICKHOCTH
TEXHOJIOTUI U IPUMEHSIEMOT'O OOOPYAOBAHUS MOXKET
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grown three times within 10 recent years.

spectrum of carried out operations that is rather actual
in the conditions of the Far North.

Today CT technologies inevitably become
complex, i.e. combining the maximum quantity
of the most effective aspects of works. In modern
conditions prospects belong to CT drilling (first of all
underbalanced drilling) and hydraulic fracturing with
CT use. They develop both separately, and in a complex
when drilling ends with hydrorupture [2]. The main
advantage of CT drilling — underbalanced drilling that
allows to increase considerably productivity of drilling
and productivity of test for influx in complicated
conditions of construction and repairing of wells.

It is possible to judge about modern requirements
to new drilling technologies by the drilling services
market whose volumes have grown three times within
10 recent years.

More than 20% of the general time which is required
for drilling of one well, are now unproductive. Essential
influence is made by various geological, technological
and technical factors, but failures of the equipment
and human errors nevertheless bring in a decisive
contribution. The increase in reliability of technology
and the applied equipment can essentially raise
productivity. Here progress makes: 20% of time — 20%
of a total cost as the funds spent for field operations are
estimated at billions of dollars.

For today fund there is a considerable quantity
of wells exploiting deposits with low permeable
reservoirs. The optimum solution for such wells
is drilling of several lateral wellbores for increase
of productivity factor of secams and their flow
rate. Systems of the directed drilling and operated
configurations of a lower part of bottomhole assembly
(KHEK) are being developed and already used for
these purposes, providing drilling of lateral wellbores
by designed path with the set intensity of a bending,.

Technologies of well completion are developing too
together with drilling technologies. For example, new
systems of completion can be based on application
of valves which in the technological rigging are
opening sequentially through lowering of some
spheres of different diameter. Thus, interval-by-interval
intensification of seam inflow takes place. The given
systems allow to put wells into operation much faster



CYIIECTBEHHO MOBLICUTb IPONU3BOAUTENBHOCTD.
31ech nporpecc cocrasiaseT: 20% BpeMeHu — 310 20%
OO6IIIEl CTOUMOCTH, TAK KAK CPEJICTBA, PACXOAYEMBIE
Ha IPOBEJICHUE MPOMBICIOBBIX OIIEPALTU,
UCYUCIIAIOTCSA MUJUTHAPAAMHU JOJLIAPOB.

Ha ceropHAMHNUIN IEHb B SKCILTYaTAITMOHHOM
(PoHE HAXOAUTCS OOJBIIOE KOJTNYECTBO CKBAXKUH,
IKCILIYAaTUPYIOMNX 3AJIEKU C HUBKOIIPOHHUIAEMBIMH
KONNEKTOPpaMHU. ONITUMATIBHBIM PEMIECHUEM [JIJI
TAKUX CKBAXKHH ABJIAETCSA Oy PEHUE HECKOJIBKHUX
OOKOBBIX CTBOJIOB J|JIs1 YBETMYEHUA KOI(PPUITUEHTA
OPOAYKTUBHOCTH INIACTOB U UX Ie6uTA. 1151 3TUX
LEJIEN YIKE PA3PA0ATBIBAIOTCSA U MPUMEHSAIOTCS
CHCTEMBI HAIIPABJIEHHOTO OyPEHUS U YIIPABIISAEMBIC
KOMIIOHOBKHU HU32 6y PUIBHOM KOJIOHHBI
(KHBK), o6ecneunBaomume MpoBOJIKY OOKOBBIX
CTBOJIOB IO TPOEKTHOM TPAEKTOPUU C 33JaHHON
WHTEHCUBHOCTBIO UCKPUBJIEHUSL.

COBMECTHO C TEXHOJIOTUSIMU OYPEHUA
Pa3BUBAIOTCA U TEXHOJIOIMH 3AKAHYNBAHUSA
CKBaKHH. HanmpuMep, HOBbIE CUCTEMBI 3aKAHYUBAHU A
MOT'YT OBITb OCHOBAHBI HA IPUMEHEHUHU KJIAITAHOB,

i
i
CEFEMNE

and more effectively in comparison with methods
applied earlier. Thus extracting companies start to get
profit from oil and gas recovery at earlier stage. For
example, by means of similar i-Frac system by i-TEC
duration of operation on inflow intensification in

one of the wells in the North Sea on the Norwegian
continental shelf, was reduced for about one and a half
day although usually similar operations take about
40-50 days.

Necessity to extract gas from near-surface layers
promoted development of sidetracking technologies,
as well as new methods of hydraulic fracturing,
which allow to make development of such deposits
more profitable. As a result of these technological
achievements growth of gas production has brought
to increase of production volumes of the equipment
for hydraulic fracturing [6]. For today one of the most
principal issues for the producers of oil and gas
servicing equipment is development and adaptation of
new equipment for the hydraulic fracturing.

Technologies of hydrosandblast perforation with
CT application become more widespread. There

KOTOPBIE B TEXHOJIOI'MYECKOH OCHACTKE
ITOCJIE0BATEIBHO OTKPBIBAIOTCS

IIPY IIOMOIITH CITYCKaA CIICITHAJIBHBIX
IAPOB PA3HOI'O IUAMETPA. TAKHUM
06pa30M, IPOBOJAUTCS IOUHTEPBAIbHAS
MHTEHCU(PUKAUA IPUTOKA U3

OAMH 13 OCHOBHBIX BOMPOCOB, KOTOPbIM 3aHMMAlOTCA
npousBoauTeny obopynoBaHus ana HedTerasoBoro
cepBuca — pa3paboTka 1N ocBoeHMe HOBOro 00opyaoBaHUS
ANg rmapopaspbiBa nnacTa.

m1acTa. JJaHHbIE CUCTEMBI TIO3BOJISIOT
BBO/IUTH CKBA>KUHBI B
IKCIUIYATAIHIO TOPA3/10
obicTpee 1 3P PEKTUBHEE

10 CPABHEHMUIO C paHeEe
IPUMEHSIEMBIMU METOLAMU.
ITpu 3TOM 1OOBIBAIOIIUE
KOMITAHUHU Ha 60j1€€ pAaHHEM
3TAIE HAYHMHAIOT [IOJIy4aTh IIPUOBLIb OT JOOBIYH
Hed U 1 raza. Hanpumep, ¢ IOMOIIBIO IOJOOHOMU
cucreMsl i-Frac npoussogcrea KoMnaHuu i-TEC
YAAJIOCh COKPATHUTD IIPOJOJIKUTEIBHOCTD OIIEPALIUU
10 UHTEHCU(PUKALIIHY IIPUTOKA B OFHON 13 CKBAKIH,
pacnoiokeHHOM B CeBepHOM MOpe Ha HopBexxckom
KOHTHHEHTAJIbHOM LIeIbQE, 10 ITONTYyTOPA JHEH, XOTS
OOBIYHO IIOJJOOHBIE OIIEPALIUU 3AHUMAIOT OKOJIO
40-50 nHer.

HeobxoamuMocTh JOOBIBATH I'a3 U3
MIPUIIOBEPXHOCTHBIX IIJIACTOB CIIOCOOCTBOBAJIA
Pa3BUTHIO TEXHOJIOTUNA OYPEHUA TOPU3OHTAIBHBIX
CTBOJIOB, 4 TAKXKE HOBBIX MeTO/10B I'PIT, KOTOpBIE
ITO3BOJISAIOT CAEAATD PA3PAOOTKY TAKUX
MECTOPOXKIAECHNUI SKOHOMUYECKHU BBITOJHOMU.

B pesynbrare pasBuTHA 3TUX TEXHOJIOIUMA POCT
JIOOBIYH TPUPOTHOT'O I'A34 B ITOCIETHUE T'O/IbI IIPUBEIT
K YBEJIMYEHUIO OO'BEMOB BBIITYCKA O60OPYIOBAHUSA [T
['PI1 [6]. Ha CEromHANTHIM IEHb OJJUH U3 OCHOBHBIX
BOIIPOCOB, KOTOPBIM 3aHUMAIOTCSI IPOU3BOIUTEIN
060PyIOBaHUA /151 HE(PTEra30BOI'O CEPBUCA —

One of the most principal issues for the producers of oil
and gas servicing equipment is development and adaptation
of new equipment for the hydraulic fracturing.

is no doubt that hydrosandblast perforation takes
more time than blasting-perforation operations
with explosive or cumulative perforation systems,
while quality of exposing is growing up. It’s known
that use of CT allows to reduce time for pulling-and-
running operations. In this case there is no necessity
for involvement of geophysical team for blasting-
perforation operations, because everything can be
done by the CT team. Besides, absence of explosive
materials lowers risks due to their presence in the area
and well, improving safety of operations.

Complex technologies of the hydraulic fracturing
are developing too, they are based upon continuous
work of CT and hydraulic fracturing pool. Meanwhile,
CT pool performs not only its own operations for
development and bottom-hole cleaning but also works
for hydrosandblast perforation, HF pool — hydraulic
fracturing without restrictions by proppant agent mass
and other complicating factors. While this, if term
for development including well preparation for HF,

HF, well cleaning, lowering and mounting of electric- }
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pa3paboTKa 1 OCBOEHUE HOBOT'O OOOPYIOBAHUSA /I
TUAPOPA3PHIBA IIACTA.

II1upOKOE NPUMEHEHHUE MONYIAIOT TEXHOJIOTUU
MIPOBEJEHUS TUPONECKOCTPYHHOM ntepopanuu
(TTIIT) ¢ MCHONB30BAHUEM KONTIOOUHTA. BE3yCIOBHO,
HenocpeacTBeHHO Ha I'TITT 3aTrpaynBaeTcs 60bIIe
BPEMEHH, YEM HA IPOCTPETOYHO-B3PbIBHBIE
pa6oTsl (TIBP) ¢ B3pBIBHBIMU WIH KYMYIATUBHBIMHA
nep@OPALUOHHBIMU CUCTEMAMU, 4 KAYECTBO
BCKPBITHA CYIIECTBEHHO BO3PACTAET. M3BECTHO, UTO
IPUMEHEHHE T'HOKON HACOCHO-KOMITPECCOPHOU
Tpy6e! ('HKT) NO3BOAET COKPATUTD BPEMS
HAa CITyCKO-TIO'bEMHBIE onepanuu. [Ipu aTom
OTCYTCTBYET HEOOXOIUMOCTB B IIPHUBJICYEHUH
reo(pusndeckort naptuu 1 [1BP, Tak Kak Bce
pa6oTsI BeINONHAIOTCA Opurajgor 'HKT. Kpome
TOT'O, OTCYTCTBUE B3PBIBOOMACHBIX MATEPUAJIOB
CYIIECTBEHHO CHIKAET PUCKU, BOZHUKAIOIMUE ITPU
HAXOX/JIEHUU UX HA IUIOIIAJIKE U B CKBA’KHHE, YTO
TOBBIIIAET 6E30IACHOCTD PA6OT.

ITomy4aroT pa3BUTHE KOMIUIEKCHBIE TEXHOJIOTUH
I'PIT, OCHOBAHHBIE HA HENIPEPBIBHOM paboTe
¢dnora THKT u pnota I'PIL. Ilpu atom ot THKT
BBITIOJIHAET, TOMUMO OCHOBHOM PabOTHI 11O
OCBOEHHUIO U HOPMAJIU3ALUHU 326051 CKBA’KHUHBL, €I1E
u I'TII, a ot I'PIT — rugpaBInydeCKUii pa3pbiB
M1ACTA O6€3 OTPAHUYEHUI TTO MACCE MTPOIITAHTA
U APYTUX OCJIOKHAOIMNX (PaKTOPOB. [Ipn 3TOM
CPOK OCBOEHH, BKJIIOYAIOMUI ITOATOTOBKY
ckBaxuHbl K ['PIT, nposegenue I'PI1, npOMBIBKY
CKBAKMHBI, CITYCKOMOHTAK 3JIEKTPOLIEHTPOOEKHOTO
Hacoca (DIUH) nocne nnposegenua I'PIT o
OOBIYHOU TEXHOJIOTUH AJ1 CKBAKUH C TPEMS
IacTaMu cocrasisaeT 30—32 qHs, TOr/a KaK Mo
TexHonoruu ISOJET (Trican Well Service) oH
cocrasiseT 8—12 [HEH, 4 IPU UCTIOJIb30BAHUU
TexHonoruu AbrasiFRAC (Schlumberger) 11 quen.
ITo nuopmanun OO0 «PH-IOranckue@reras»,
JE€OUT CKBA’KHUH, 3aKOHYEHHBIX 110 TEXHOJIOTUH
AbrasiFRAC", Ha 14% BplIli€ 1€6UTOB TEX CKBAXKUH,
KOTOPBIE OBUIN 3aKOHYEHBI 10 TEXHOJIOI MU
crangapTHOro I'PIT ¢ 601bIIMM KOJIMYECTBOM
onepanui KPC(8, 9].

TakuM 06pa30M, KOITIOOUHI'OBBIE
TEXHOJIOTUH SIBJISIIOTCSI HEOOXOJUMBIMU B
HePTEra3o00bIBAIOIIEM KOMILJIEKCE 3a11aHOMU
Cubupu u Poccuu B 11e510M. Kpome TOro, pOCCUMCKUIt
HedTECEPBUC, KOTOPBIA B HAUOOJIbILIEH MEPE
HUCIIONB3YET U OYJET UCIIONb30BATh KOJITIOOUHI'OBBIE
TEXHOJIOTUH, 00A3ATENIBHO O6yIET PA3BUBATHCA U EMY
HET a7IbTEPHATUBBL: BE/Ib KOJITIOOMHT HEOHOXOIUM
TaM, TJI€ TPYAHO U €CTh IIPOOJIEMBI, U Tl 6€3 HET'O B
OYKBAJIbHOM CMBICJIE IIPOCTO HE OOOUTHUCh. ©
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centrifugal pump after HF by conventional technology
for wells with three seams is 30—32 days, by ISOJET
(Trican Well Service) technology it’s 8—12 days, by
AbrasiFRAC (Schlumberger) technology it’s 8—12 days.
According to RN-Yuganskneftegas flow rate of wells
completed by AbrasiFRAC® technology is 14% higher
than flow rate of wells completed by the standard HF
technology with the great number of well workover
operations [8, 9].

Thus, CT technologies are indispensable in oil and
gas production complex of the Western Siberia and
Russia in whole. Besides, the Russian oil servicing
which uses CT technologies at the largest extent, will
go on with its development. It has no alternative, as
coiled tubing is required wherever is hard and there are
challenges, wherever it’s vitally needed. ©
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MO3BOJIAET COKPATIATb BOJIEE YEM HA 50%

LIKJT SAKAHYMBAHNA MHOTOIMJTACTOBbBIX

CKBAXWH C PASLEJTIbHBIMW TPIT B POCCIHW

COILED TUBING

REDUCES STIMULATION CYCLE TIME BY MORE
THAN 50% IN MULTILAYER WELLS IN RUSSIA
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OB30P

KOMIIJIEKCHI THOKHUX HACOCHO-KOMIIPECCOPHBIX
Tpy6 (I'HKT) B Poccuu HCTOpUYECKU IPUMEHSIUCD
JIMIID B OIPAHUYEHHON TEXHOJIOI'MYECKON HUIIIE.
IMpumenenue 'HKT KOHIIEHTPHPOBAJIOCH B
OCHOBHOM H4 IIPOMBIBKAX CKBaKUH ntocyie I'PIT u
BBI30BE NNPUTOKA. CPABHUTEIBHO HEJJTABHO TUOKHE
TPYyOBI CTAJI IPUMEHSATBLCS OOJIEE MHUPOKO I
OIlEPALUU B TOPU3OHTAIbHBIX CKBAXKNHAX, [IPU
NPOBEAEHUU reO(PU3UIECKUX UCCIIEJOBAHU,
nepdopalinu, JOBUIBHBIX PAOOT U B HEKOTOPBIX
JPYI'UX OIlEPALUAX.

HaxoI11eH 3Ha4YUTEIbHBIH OIIBIT UCIIOJIb30BAHUS
I'HKT nipyu MHOTOCTAa/JUMHBIX ONIEPAIUIX 1O
ruApopaspeiBy mnactos (I'PIT) Ha ITprno6ckom
MECTOPOXKAECHUU, CKBAXKMHBI KOTOPOI'O
IKCIUIYATUPYIOT O IATU OTAEIbHBIX HHTEPBAJIOB
OJHOBPEMEHHO. [IpH CTAaHJAPTHOM CIOCO6E
3aKaHYMBAHUSA IIPEATIONATAETCA UCIIOIb30BAHUE
KPC ¢ npoaO/IKUTENBHBIMA TUKJIAMU
HOCJIEA0OBATEIBHOIO CycKa U nogbema HKT ¢
MaKEPOM, INTYHIEHHUEM CKBAKUHEL, IIepopanumu

ABSTRACT

Traditionally, coiled tubing (CT) in Russia has
had very limited service diversity. Its use has been
concentrated at wellbore cleanouts and nitrogen
kickoffs after fracturing treatments.

We used coiled tubing equipment and technologies
to supplement stimulation operations in one of
the world’s largest oil fields, Priobskoe, which has
up to five separate layers per well. Conventionally,
well completions here have involved complicated
workover operations with tubing, packers, and
wireline perforating after each stimulated layer.
Average wells with three layers took 30 days to
complete. CT provided a significant improvement in
completion efficiency, reducing the cycle time to just
10 to 12 days.

The first option of the completion and stimulation
technology assumed “through casing” operations,
eliminating the use of frac strings and a packer,
which is a significant achievement under Russian
regulations. This was done with a 4-in.-OD perforator
and casing with increased strength. A year later,
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CHJIAMU T€O(DU3UUECKOU TAPTUHU TTOCTIE KAXKIOHN
craauu I'PI1, 4TO B CpeiHEM COCTABJIACT OPAJKA
30 gHew. Ucnmonp3oBanue THKT o6ecrieuyuBaeT
3HAYUTEIBHOE COKPAIIEHUE BDEMEHU HA BBO/|
CKBaKMHBI B 3KCIUTYATALIHIO, IPH 3TOM COKPAIas
LIUKJ 3aKaHYUBAHUA 10 13—14 qHEl.

IlepBOHAYAIBHO TEXHOJIOTUUECKOE PEIICHUE
Takor kom6buHaruu F'HKT u I'PIT npeamnosnarano
OINEPALINU YEPES OOCATHYIO KOJIOHHY, U30aBJIAA OT
HEOOXOAUMOCTH CITYCKO-TIO/BEMHBIX OIIEPALTAH
HKT 1 makepa, 9To ABUI0Ch UCKJIIOYEHHUEM U3
CTAHJJAPTHBIX TpeOOBaHUN PocTexHAA30pA.
Takue oneparuu CTaJIu BO3MOXKHBI OJ1arofaps
UCHOJIB30BAHUIO 3-TIOMMOBOT'O A0PA3UBHOI'O
nepdoparopa 1 06CaKE CKBA’KUHBI KOJIOHHOM
YCUJIEHHOU IIPOYHOCTU (MapKH E). ECTeCcTBEHHO,
penieHne O NPUMEHEHUN JAHHOU TEXHOJIOTUH
HEOOXOAMMO OBLIIO MPUHUMATB JJO CITYCKA
06CaJHOI KOJIOHHBI B CKBAKHHY M 3TO HAJIATAJIO
OIIpPENIENIEHHBIE OTPAHHUYEHU. [0 CITyCTA OBLIO
BHE/IPEHO BTOPOE TEXHOJIOTMUECKOE PEMIEHUE [
3aKAHYMBAHUSI CKBAKHUH C 06CATHOM KOJTOHHOM
CTAaHJAPTHOI NpodyHOCTH yepe3 HKT. UHCTpyMeHT
MaJIOT'O IUAMETPA JJ1d A6Pa3UBHOI NePPOpPALIUU
OBLJI U3TOTOBJICH, YTOOBI OCYIIECTBIISATD IIPOXO/,
I'HKT c nepdoparopom uepes nakep. [locnennee
TEXHOJIOIMYECKOE PEIIEHUE OKA3aJI0Ch HANOOIee
3P OEKTUBHBIM JIJISI MHOI'OIZIACTOBBIX CKBAKHH C
OTHOBPEMEHHOU! IKCIUIYyATAITUEN U TOPUZOHTAIBHBIX
OOKOBBIX CTBOJIOB.

MBI IPOBENN UCCIEAOBAHUE IO TUAPOPA3PLIBY
4epe3 a0pa3ruBHYIO IEPGOPALHIO IIOUYTHU Ha
100 MHOTOIIACTOBBIX CKBAXKMHAX, B KOTOPBIX
OBLJIO IPOBE/ECHO B OOLIEH CIIOKHOCTU
oonee 250 onepanuii I'PIT. CtaTba cOnEpKUAT
MPOU3BOACTBEHHDBIE M TEXHOJIOTUYECKHE ACTIEKTEI
MPOBEAEHHBIX OINEPALINH, UCIIOIb3YEMOTO IIPU
3TOM OOOPYAOBAHMA; IPUBEJEHO CPABHEHNE
3P PEKTUBHOCTU IUKJIOB 3AKAHUYHUBAHUS B
3aBUCUMOCTH OT BBIOOPA TEXHOJIOTUHU, TPEOOBAHUS
I1O IIPOM3BOJCTBEHHBIM PECYPCAM M AHAJIN3bI
HETIPOMU3BOJIUTEIBLHOI'O BDEMEHU. TAKKE IIPUBEIEHO
CPaBHEHUE MHOT'OIUIACTOBBIX CKBAYKHH 110
MPOAYKTUBHOCTU MEXK/AY CTAHAAPTHBIM CIIOCOOOM
3aKAHYMBAHUS U C UCrIonb30BaHueM 'HKT.

BBEOEHWE

IIpHuo6CcKOE HEDTIHOE MECTOPOKICHHE SIBIISICTCS
OJJHUM U3 KPYITHEHUIIINX B MUPE, PACHIOIATAETCS B
XaHTBI-MaHCHUICKOM aBTOHOMHOM OKpyTre Poccnu u
Pa3AENIEHO HA JIEBO- U IIPABOOEPEIKHYIO YACTU PEKOH
O6b.

IIpomblnIeHHAs HEPTEHOCHOCTD [IpHO6CKOro
MECTOPOXK/ICHUS YCTAHOBJIEHA B HEOKOMCKHUX
mracTax rpynmnsl AC, rae cocpegoTodeHo 90%
Pa3BEJaHHBIX 3211ACOB. OCHOBHBIE TPOAYKTUBHBIE
ILIACTBI 3AK/II0YEHBI MEX Ay ITMMCKOM 1

a second option for the technology was introduced
to operate on regular strength casing through tubing.
A slimmer abrasive perforator that could fit into the
packer’s internal bore developed for this option was
particularly effective for sidetrack and horizontal
completions.

In total, 95 wells were analyzed with more than
250 stimulation stages. This includes an operational
and technical review of the tools and techniques
used to compare the efficiency of the whole cycle
of completion, resources requirements and amount
of risks and non-productive time associated. Also
a productivity comparison of CT combined with
fracturing technology versus standard process of
wireline/workover/stimulation sequence will be
given.

INTRODUCTION

Priobskoe is one of the world’s biggest oilfields.

It is located in Khanty-Mansiysk autonomous region
and the Ob river subdivides it into two parts, the left
bank and right banks.

90% of the oil reserves of Priobskoe field are
concentrated in Neocomian formations (AS). The
main producing horizons are located between
the Pimskaya and Bistrinskaya shales. Layers are
represented by sandstone lenses of shelf marine
depositions. Lenses are bounded and saturated
entirely with oil. Geologically, layers are inclined
structures formed by depositions of terrigenous
materials in a relatively deep (300- to 400-m) marine
environment from the east and southeast side.

The Neocomian complex basin was formed under
several paleogeographical conditions: continental

sedimentation, marine shelf deposition, and a very
slow deposition in a deep sea.

Among the productive horizons are seven objects:
AS12(3), AS12(2), AS11(2-4), AS11(1), AS11(0),
AS10(1-2), and AS10(0). In total, over 80% of reserves
are considered to be difficult to produce because of
low permeability; the average properties of the AS12,
AS11, and AS10 layers are given in Table 1.

Hydraulic fracturing is the main method deployed
to increase production and recovery of the Priobskoe
formations. Most of the new wells are stimulated
immediately after drilling. Rich fracturing experience
has been acquired during recent years, and
technology and approaches have been optimized
with placement of big mesh proppants, low polymer
loading, and high breaker concentrations of
fracturing fluids.

Previous publications (Timonov et al. 2006;
Nikitin et al. 2006; Nikitin et al. 2007) highlight
details of the evolution of fracturing optimization,
which has mostly been based on increasing hydraulic
fracture quality. At the same time, Priobskoe field
is a multilayer reservoir where separate fracturing
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BBICTPMHCKON NAYKAMU IVIUH. 34JI€KU Taonuua 1- Ocpeonennvie ceoticmaa naacmog IIpuoockozo

Mmecmoponcoenun
NPUYPOYEHBI K JITMH3OBHUAHBIM IECYAHBIM
bryb A Table 1 — Average Properties of the Priobskoe Field Reservoir
TeaM, ChOPMHUPOBABIIMMCS B IICIb(POBBIX characteristics Reservoir Layers

U KJIMHO(POPMHBIX OTJIOKECHU X HEOKOMA.
3asexu He(PTH, CBI3aHHBIC C IIJIACTAMU 3TUX

MMa4€K, NPEACTABIAIOT COO0M 3AMKHYTBIE 2 Hﬂ“?’?:
eservoir ers
JIMH30BUJHBIE TEJIA, IIOJTHOCTBIO 34ATIOJTHEHHBIE Uﬂﬂ}gm%bl? Mgmmj‘ep%tlfmwfu >
eservorr cnaracterisiics
HEeDTBI0. OCOOEHHOCTBIO I'€OJIOTUYECKOTI'O ACI0 ACI1 ACI2
. AS10 ASI1 AS12
CTPOEHUS 3AJIEIKEN ABJISECTCSA TO, YTO OHU UMEIOT
MCT'AKOCOCJ/TIOHUCTOC CTPOCHUC, O6YCIIOBJICHHO€ Bepmzzﬁbza%mxemxa 2410 2450 2560
(POPMHPOBAHUEM UX B YCIIOBUAX HOKOBOTI'O erag ’
3AMOJHEHUS JOCTATOYHO ITTyOOKOBOJJHOTO Tun xonnexmopa Teppuzerroii
MOpcKoro 6accerina (300—400 m) 3a cuer Type of collector Terrigenous
BBIHOCA OOJIOMOYHOI'O TEPPUTEHHOI'O . "0 P 25
MATEPpHAId C BOCTOKA U IOT'O-BOCTOKA. Average net pay, m
DPOPMHPOBAHUE HEOKOMCKOI'O METAKOMILIIEKCA
. Topucmocmao 0.19 0.19 0.18
OCaJJOYHBIX OPOJ, TPOUCXOJUIO B LIEJTON Porosity ; : :
CEPUH NAJIEOT€OrPAPUIECKUX YCIOBUM:
Hegpmenacuoiuernrnocmas 068 070 066
KOHTUHEHTAJIBHOI'O OCAAKOHAKOIIEHUS, e . o g . g
IPUOPEKHO-MOPCKOTO, METB(POBOIO U CUIBHO
TIporuyaemocnio, M/l
3aMEAJIEHHOTO OCAXK/IEHUSA OCAJIKOB B OTKPBITOM T 1-3 1-5 1-2
IJIyOOKOM MOPE.
B cocrase npOayKTUBHBIX HEOKOMCKHX Coaeggf?ﬂue e 07 06 075
. aliness
OTJIOKEHUI BBIJIEJIEHO 7 OCHOBHBIX ITOJJICYE THBIX
006beKTOB: AC12(3), AC12(2), AC11(2-4), AC11(1), Koagpgp-m pacunenenrocmu 4 5 10
Scattering coefficient
AC11(0), AC10(1-2), AC10(0). B ie10M opsiika cattering cogfficien
80% 3a11aCOB ABJIAIOTCA TPYAHON3BIEKAEMBIMH 110 Temnepamypa, ‘C s8 89 93
MIPUYHHE HU3KOI POHUITAEMOCTH, OCPETHEHHBIC W, ©
XAPaAKTEPUCTUKHU 171aCTOB AC12, AC11 1 AC10 TR Y EHE e, T
it S OrOSSLIT 240 248 250
MIPE/ICTABIIEHEI B T26. auiie 1. Initial Reservoir pressure, atm
I'mIpOPa3pEIB ILUIACTA ABIAETCA OCHOBHBIM . 152 136 136
METOAOM I/IHTCHCI/I(DI/IKHHI/II/I IIPpUTOKA U Oil viscosity ( in-situ conditions), cp : :
MOBBIIMIEHUA HE(PTEOTAAYN IIJIACTOB HA
TIn0mHOCMb Hegpmil 8 1. ))CA0BUAX 0796 0775 0788
ITprOOCKOM MECTOPOXKAECHUH, TTOJABJIAIOINIEE In-situ density of oil : ‘ ‘
OOJIBITMHCTBO CKBAXXUH ITOABEPTAIOTCSA . ’
JI0MHOCIN®S He@PIMU 8 108-blLX YCIL-AX
TH/IPOPA3PBIBY CPa3y nocje OypeHus. 3a Surface density of oil 05 S s
MOCJIEJHUE I'O/Ibl HAKOILJIEH 3HAYHUTENbHBIIN
Koagpgp-m cocumaemocmu
onbIT ['PIT, TEXHOJIOTUS U TTOAXO/T ObLIU T i e 1.196 1229 1202
ONTUMH3UPOBAHBI IO BBICOKOI'O YPOBHSA C
3AKAYKOM KPYITHBIX (DPAKIIMH IPOIIIAHTA Cooepxcarue cepoL u napagpunos 6 neghmii, % L18/ 125/ 118/
. . Sulfur, wax - content in oil, % 247 248 252
CpeAHEN IPOYHOCTHU, MUHUMU3AIUEN
IIOJIMMEPHOU 3aI'PY3KU U OIITUMHU3ALIUEN Alasnenue nacouyerus, amm 83 100 100
Bubble point pressure, atm
JECTPYKTOPOB B KUAKOCTAX I'PIT.
Hctopusa onTUMU3aniy I'ipopas3phiBa IIACTOB Tazosolii paxmop, m’/m? 51 55 49
[IPHO6CKOTO MECTOPOKAEHUS ObLIA IETATBHO e
OCBEUIEHA B IIPEABIAYIINX ITYOJINKALIHAX
(TumoHOB, A. 1 Ap., 2006, HukutuH, A. 1 ip., 2000,
Hukuryn, A. v ap., 2007) 1 KOHIEHTPUPOBAJIACH treatments normally take excessively long times to
B OCHOBHOM H4 IIOBBIIIIEHNH KA4ECTBA TPEIIUH complete. The standard method of completion has
I'PIT. OpHaxko crenyguka [Iprno6ckoro consisted of a sequential approach of the workover
MECTOPOXK/ECHUs], CBA3AHHAS C HAJTMYUEM crew, wireline crew, and fracturing fleet performing
HECKOJIbKMX ITPOJYKTUBHBIX MUHTEPBAJIOB I10 respectively the perforating, tubing and packer run
OGOJBIIMHCTBY CKBAXKHH, IOCTOSIHHO TPeboBaIa in hole, fracturing, and pulling tubing and packer
COKPAIEHUS IIPOAO/KUTEIBHOCTH LIUKJIA out of hole for each of the layers. That sequence takes
3aKAHYMBAHUA CKBAXXUH C PA3/I€/IbHBIMU avery long time to complete the well, especially
crapgusamu I'PIT. CraHgapTHBIN METO/, BBOJA if the formation starts flowing naturally before
CKBAKMH 3aK/II0YAJICA B YEPEJOBAHNUU PAO6OT the workover and wireline crews can manage the
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OpUrajibl KAUTAIBHOI'O PEMOHTA CKBAXXUH
(KPC), reopusnyecKkux napTui u 6puraasl I'PIT
COOTBETCTBEHHO [IJI1 IPOBEJICHUS PA0OT IO
nep@OPUPOBAHUIO KAXKAOTO MOCIEAYIOMIETO
uHTepBaia, cinycky HKT u nakepa, ru/ipopaspeiBy
mnacta u nogbeMmy HKT u makepa a1 npoBejeHU
HOBOT'O IJUKJIA HA TOCIEAYIONEM HHTEPBaJie. PAa6OThI
3aHUMAJIH DPOJOJLKUTEIBHOE BPEM S, OCOOEHHO
B CJIy4a€ AJIATENIBHON OTPAOOTKHU CKBAXKHUH MTOCIIE
I'PIT HAa OTHOM M3 UTHTEPBAJIOB, YTO IIPUBOANUIIO K
YBEJIMYEHUIO JJIMTEIbHOCTH BCETO LIUKIIA.
Haunnas ¢ 2008 roga K BBOAY MHOTOIIIACTOBBIX
CKBa’KMH ObUIH AKTUBHO IIPHUBJIEYEHBI KOMILJIEKCHI
THKT a1 324249 HOATOTOBKH CKBAKUH,
nep@OPUPOBAHUSA U KOHTPOJIA HAJZL JABJIEHHEM B
CKBaXnHE MexXay craauamu I'PIT. ITpenmymecTsa
I'HKT B CKOPOCTH BEJEHUS ONIEPALINU ITO3BOJINIA
3HAYUTEIBHO COKPATUTD [IUKJI 3aKAHUYUBAHUSA
TaKUX CKBXXUH. [To cytn, THKT 3amenseT cob60om
npu TakoM noaxoze u KPC, u reopusnyeckyio
MapTHIO, IEPPOPAUA TENEPD OCYIIECTBIACTCSA
T'UJPOIECKOCTPYHHBIM METOIOM, Y€PE3
CIIEUANBHYIO KOMIIOHOBKY HU3a THOKOM TPYOBI C
(POPCYHKAMU U 3AKAYKOU A6PA3UBHOI'O MATEPHAIA
MOJ, BBICOKMM JaBjieHreM. CKOPOCTb CTPYU U €€
L€JIEHAIIPABICHHOE BO3AECHCTBHE IIPUBOIUT K
06pPA30BAHUIO OTBEPCTHA B AKCILTYATAITUOHHOM
KosioHHE (OK) 1 KaBEPHBI B TOPOJIE
HETIOCPEACTBEHHO 34 OK M LIEMEHTHBIM KAMHEM
(pucyHOK 3). MeTon a6pa3uBHOI ntepdopanin
IIPUMEHSIETCS YoKe 60IE€ CEMUJECATHU JIET, U €T'O
IPEUMYILECTBA MHOI'OKPATHO NIYOJINKOBAJINCH B
MPEABIAYITNUX ucciaeaoBanusx (OcTepxyT, M. 1961,
[MutT™man O, u ap., 1961, KoberT, [Ik., 1991, JoTcoH, T.
uzap., 2009).

OMNMCAHUE CTAHOAPTHOIO

METOOA 3AKAHYUBAHNA

C TP MHOTOMNNACTOBbIX

CKBAXWH B POCCNI
I nHTEHCU(DUKAIIAHN TOOBIYU HA

MECTOPOXK/ICHUSIX 3artaiHON CUOHUPU HIUPOKO

UCTIONBb3YIOTCA nponnaHTHbie ['PIL ITosToMy

TUMUYHBIMHA PAa60TAMHU, IPOBOJUMBIMU

ycranoBkamu 'HKT ¢ Tpy6orit 1,5% B peruoHe

SIBJIAIOTCS IIPOMBIBKA CTBOJIA CKBAXKUHBI OT

nponmnanTa rnocse I'PIT 1 ocBoeHre CKBaKMH a30TOM.
HeKoTOpBIE MECTOPOXKAECHUS IKCILTYATUPYIOTCS

COBMECTHO C HECKOJIBKUX IJIACTOB, B TAKOM CJIy4ae

«CTAHJAPTHBII» CIIOCOO 3aKAHUYMUBAHM S BBIIIEIITNX

U3 OYPEHU CKBAXKUH MOXKHO OITMCATD TAK:

* oT6muBKa 32605 110 'K 1 JIM pacuerom I'MIC u
nepdopaiusg Ha reopU3nIECKOM Ka6€JI€ HUKHETO
MIPOAYKTUBHOI'O HUHTEPBAJIA;

¢ pab6ota 6puraael KPC no nocagke nakepa;

* nposeaenre I'PIT HAa HUKHUHI IPOAYKTHUBHBIN
UHTEPBAT, }

pressure properly to continue operations.

Starting in 2008, coiled tubing fleets were employed
to assist in the well-completion cycle with abrasive
perforating and well cleanout operations under
pressure between the fracturing stages. The advantage
of coiled tubing lies in its ability to perform the same
sequence of operations significantly faster. In fact, the
coiled tubing replaced both workover and wireline
rigs, with the perforating performed in this case
with an abrasive material jetted through nozzles of a
special bottom hole assembly (BHA). Jet velocity and
its focused flow create a hole inside the casing and
a cavern inside the cement and the rock outside the
casing (an example will be given at the Figure 3 in
following sections).

The abrasive jetting technique was developed
more than 70 years ago, and its advantages have been
described multiple times in previous publications
(Ousterhout 1961, Pittman et al. 1961; Cobbett 1991,
Dotson et al. 2009).

STANDARD PRACTICE FOR STIMULATING
MULTILAYER WELLS IN RUSSIA

To maximize a well’s production, proppant
fracturing is commonly used in Western Siberian
oilfields. Therefore, the typical coiled tubing
operation in the area is wellbore cleanout and well
kick-off with a tubing size of 38 mm (1.5 in.).

Many oilfields have commingled production from
several zones, where the standard case completion
cycle for new wells has been as follows. Repetition of
the whole cycle depends on the number of targeted
zZones.:

» Wireline crew tags bottom and perforates bottom
layer.

» Workover crew runs packer and tubing in hole

* Frac crew performs stimulation treatment of
bottom layer.

* Wireline tags current bottom depth.

* Workover unsets packer, pulls it out of hole, sets.
sand plug or cleans out excessive sand (if required).

» Wireline perforates next interval.

* Workover runs packer and tubing in hole.

* Frac performs stimulation treatment in next
interval.

* Coiled tubing cleans out wellbore and kicks off well
with nitrogen.

This method is excessively long because it requires
well flowback after each stage, well killing, and
workover operations to pull the frac string and packer
in and out of the hole after each fracturing stage, and
the rig-up/rig-down of workover and fracturing fleets
each time. On average, such completion cycle for a
multilayer well takes about 30 days. Furthermore,
well-killing operations, obviously, lead to fluid
invasion inside the fracture and formation damage
to the productivity of the well.
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¢ OTOUBKA TeKyIETo 32601 (T3) pacueTom 'MC;

* pabOTEI IO CPBIBY MAKEPA, HOPMATIU3ALINHU 32005
(IPOMBIBKA U3JIMIIKOB MPOMMNAHTA MJIN OTCHINIKA
OTKpPBITOro nHTEpBaaa cuiamu KPC), mocaake
Makepa v nepopariy BbIIIEICKAIIETO HHTEPBAJIA;

e ripoBezeHue I'PIT HA JTaHHOM UHTEPBAJIC;

* IIOBTOPEHUE BCEI'O LIMKJIA, B 3ABUCUMOCTU OT
KOJIMYECTBA BOBJIEKAEMBIX B PA3PAOOTKY IIJIACTOB,
710 5 Ha TIpHO6CKOM MECTOPOXKAECHHH;

* IIPOMBIBKA CTBOJIA CKBAXKUHBI U OCBOEHUE 430TOM
C ucnonb3oBaHueM yctaHosku I'HKT nocne
nposeeHus nocaeguero I'PIT
IIpuBEAEHHBIN CIIOCOO ABIAECTC U3IUIITHE

OPOJO/IKUTENBHBIM U3-32 HEOOXOAUMOCTHU PA3PAAKH

CKBA’KUHBI ITOCJIE KaKA010 I'PIT, IpOMEXKYTOYHBIX

IVIYIIEHWH, 4 TAKKE IIPOMEXYTOYHBIX MOHTAXKEN/

JeMmoHTaxen 6puraasl KPC, pacuera 'MC u priota

I'PIT. B cpepHeM 3aKaHYMBAHUE MHOI'OIIACTOBOM

CKBaKMHBI «CTAHJAPTHBIM> CLIOCOO0OM 3aHUMAET

0oKo0 30 pHEN. CTOUT TAKKE OTMETUTD, YTO

MPOMEXKYTOYHBIE ITTyIIEHU A CKBAKUHEI,

HEOOXOAMMBIE KAXK/IBIN PA3 IIEPES ITPOBEICHUEM

PaboT O CPBIBY/NOCAJIKE TAKEPA, OTOMBKE

TEKYILETO 32605 U NEP(OPALINH CTBOJIA CKBA’KHUHBI,

HECOMHEHHO, IIPUBOIAT K HOTEPE KULKOCTU

mymenusa (OKT) B Tpemuny ¥ NpOAYKTHUBHBIA

WHTEPBAJI U, COOTBETCTBEHHO, K UX 3ATPA3HEHUIO.

BHEOPEHWE TEXHONOIMA

AbrasiFRAC YEPE3 3K
C 2008 roga HaYaI0Ch AKTUBHOE IPUMEHEHUNE

xomiuiekcoB 'HKT 151 yCKOpeHMs BBOJA

MHOTOIUIACTOBBIX CKBAKHH C HECKOJIBKUMU

cragusmu ['PIT. OCHOBHBIE OTIMYUS OT

«CTAHJAPTHOI'O» CIOCO6A 3AKAHYUBAHUS IIPU 3TOM

34KJIIOYAIOTCA B TOM, 4TO NepQopaLus TENEpb

OCYIIECTBIAETCA A0PA3UBHBIM MATEPHUAJIOM YEPES

I'HKT, a Tak>Xe€ OTCYTCTBYIOT (HE CITYCKAIOTCS B

CKBakuHYy) KosioHHa HKT u makep.

«YCKOPEHHBII» CIOCOO 3aKAHYUBAHUS BBIIIE/IITNUX
U3 OYPEHN A MHOTI'OILIACTOBBIX CKBA’KHMH MOYKHO
OIIUCATD TAK:

* MAOJIOHUPOBKA U IPOMBIBKA IKCILIYaTAIJMUOHHON
KOJIOHHBI cuyiaMu 6purajst KPC;

e oT6uBKa 32605 110 'K 1 JIM crtamu pacuera I'MC;

» xoppensanua rmyounsl THKT o ganabiM THC,
nposenenue I'TIIT,

* niposeaenue I'PIT o DK, n3onanus OTKPBITOrO
UHTEPBAJIA OCYLIECTBIAETCA IIPONITAHTHON
IIPOOKOIT;

» HopMmanuszauus T3, nposeaenue I'TIIT Ha
BBILIEJIEKALUN IPOAYKTUBHBINA HHTEPBAJL,

» nposeaenue I'PIT o OK,;

* IIOBTOPEHUE BCEr'O LIMKJIA, B 3aBUCUMOCTU OT
KOJIMYECTBA BOBJIEKAEMBIX B PA3PAOOTKY ILJIACTOB;

* IIPOMBIBKA CTBOJIA CKBAXKUHBI U OCBOEHUE A30TOM
¢ ucnonb3oBaHueM yctaHnoBku 'HKT nocne
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INTRODUCING ABRASIVE PERFORATING
AND FRACTURING THROUGH CASING

Starting in 2008, an intensive use of coiled tubing
fleets was aimed to reduce completion cycles of
multilayered wells. The main difference from the
conventional completion method is in the lack of
tubing and packer (operations done through casing)
and the addition of perforating via coiled tubing by
jetting an abrasive fluid.

The new method can be described by the following
sequence. Again, repetition of the perforating/
fracturing cycle depends on number of target zones.
* Workover crew scrapes casing and cleans out well.
* Wireline crew tags bottom depth.

* Coiled tubing crew correlates depth and performs
abrasive jetting in bottom interval.

¢ Frac crew performs proppant stimulation job.
through casing and pumps sand plug right after
last treatment stage.

* Coiled tubing removes excessive proppant

(if necessary) and creates abrasive holes

in next interval.

* Frac crew performs next fracturing treatment
 Coiled tubing cleans out wellbore and kicks off well
with nitrogen.

Further, such a completion sequence can be called
abrasive perforating and fracturing through casing
(APFTC) technique for the sake of simplicity. This
combined tec hnique requires simultaneous presence
of both fracturing and coiled tubing fleets; thus,
sufficient space at the pad needs to be available. Such
operations have to be properly planned in advance
to comply with the schedules of other operations on
offset wells: e.g. drilling, ESP installations, etc.

One of the requirements for proper abrasive jetting
is a choice of fluid velocity and, consequently, tubing
size, which depends on the number and size of the
nozzles installed in the abrasive gun body. Three
common sizes of the nozzles are available: 3.2 mm
(0.125in), 3.6 mm (0.141 in.), and 4.8 mm (0.188 in.).
To ensure proper geometry, the jet must have
sufficient pressure difference across the nozzle,
about 170 atm (2,500 psi), which can be reached
with 80 lit/min (0.5 bpm), 110 lit/min (0.7 bpm),
or 200 lit/min (1.25 bpm) fluid rates respectively for
the nozzle sizes indicated above.

As described previously, frac operations were
planned to be run through casing, which was totally
new for Russia, as all previous jobs were done through
production tubing and a packer. Several measures
were necessary to enable this option using abrasive
perforating and fracturing:

The decision was made to equip all candidate
wells with increased-strength casing (i.e. grade “E”).
Parameters for different casing options are shown at
Table 2 (options used for jobs are highlighted).
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nposefeHud nocyaeaHero I'PIT.

Jlanee TaKkyIo NOC/IE€JOBATENBHOCTD PabOT
0 BBOJYy CKBa>KMHBI € ['PIT OyieM Ha3bIBATh
«a6pas3uBHBIM I'PIT o KosmoHHe» ninu AbrasiFRAC.
PaccMOTpPEHHBIH CITOCOO 3aKAHUYMBAHUS
OPEANONArAeT OJHOBPEMEHHYIO PA6OTY (PJIOTOB
T'HKT u I'PIT Ha CKBa)KMHE, YTO ABTOMATHYECKU
TpeOyeT HATUYUS IOCTATOYHOT'O MECTA HA KYCTOBOH
TUJIOIAIKE JJIS1 PACCTAHOBKM BCEN 33/IEUCTBOBAHHOMN
B pab0TE TEXHUKU. DTO IPUBOAUT K HECOOXOJUMOCTU
TIIATEJIBHOT'O ITIAHUPOBAHUA OJHOBPEMEHHDBIX
paboT HA CKBA’KMHAX KyCTOBOMH IIOIIAZ KU (OypOBBIE
Pa6oThl, pa6OTHI IO YCKOPEHHOMY 3aKAHUYHUBAHUIO
y2Ke MPOOYPEHHBIX CKBAXKUH U PA6OTHI IO CITYCKY
OLH).

OJIHUM U3 OCHOBHBIX TPEOOBAHUM /1151
NpOBeAEHN A0pa3uBHOM pe3kn uepe3 THKT
ABJIAETCS IPABUJIbHBIA BEIOOP PACXOZA KUAKOCTH,
KOTOPBII OIUPAETCA HA KOTMYECTBO U JUAMETP
(POPCYHOK, YCTAHOBJIEHHBIX B 'H/IPONECKOCTPYHHOM
nepdoparope. CymecTBYIOT TPU AUAMETPA
dopcyHok: 3,2 mm (0.1257), 3,6 m (0.141") u 4,8 M
(0.188”). st GOPMUPOBAHUSA IPABUIBHON
T€OMETPHH PEXYINEH CTPYH HEOOXOJUMO
06€ECIIEYNTD TIOCTATOYHBIN IIepena/i JaBJICHUN Ha
dopcynke 170 atM (2500 psi). OH JOCTHUTAETCA ITPU
3akauke 80 mut/muH (0.5 bpm), 110 mut/™mun (0.7 bpm)
nnu 200 mut/MuH (1.25 bpm) A1 yKa3aHHBIX TUIIOB
(POPCYHOK COOTBETCTBEHHO. M3 IpUBEAECHHON
TAOIULBI 2 BUJHO, YTO JIYUIIE BCETO I IPOBENEHUA
['TIIT B DK 146 mMm (5.75”) noaxoput THKT @44 mm
(1.75”) c nepdpopaTopom, OOOPYAOBAHHBIM TPEMS
dopcyuramu (3.2 mm / 0.125” mm 3.6 / 0.1417)
¢ (pazuposkoit 120°.

IIpouecc I'PIT, Kak ONMCAHO BBILIE, IIPEAIIONATAIOCH
TIIPOBOJUTD I10 SKCILIYATALIMOHHO KOJIOHHE (DK), a
He yepesd HKT u makep. OfHAKO A0 TEX NOP NOAOOHBIX
npeneeHToB B Poccru He ObLIO.

BpUIO MPUHATO peleHne 060pyI0BaATh

CEFEMNE

Local regulatory requirements in Russia forbade
fracturing wells equipped with frac strings and
packers. Therefore additional efforts and steps were
needed to overcome these regulations and develop all
necessary documentation to start the operations.

In addition to that, to perform abrasive jetting
through casing with optimum quality, it is required
to have a large outside diameter perforator and
centralizer, which could not pass through the frac
head of existing fracturing operations. For these
special operations, it is required to have a special frac
head capable of withstanding expected frac pressures
and have sufficient internal diameter at the same
time. This required a special order that had a 350-atm
(5,000-psi) working pressure working pressure and
inside diameter of 179 mm (7 '/,.in.). Also, since no
blast joint was to be used, the coiled tubing had to be
removed from the well each time before a fracturing
treatment to extend the life of the coiled tubing.
A blast joint is designed to protect the coiled tubing
from damage due to flow of the frac fluids
(see drawing at Figure 1).

At the same time, preparation for the operation was
ongoing in the yard of the service company in the
town of Pit-Yakh. A test was performed to check the
effectiveness of the abrasive jetting and define the
gun wear after it. A 2-m-long piece of 146mm casing
was cemented and placed into a special tank
(2mx 2m x 1.5 m) to collect the spills of abrasive
fluid. A BHA was assembled to the coiled tubing and
function testing was performed. The BHA consisted
of a connector, a 110-mm (4.35-in.) centralizer,

a 76-mm (3—in.) perforator with three nozzles

of 3.8 mm (1.41-in)) and 120° phasing, a reverse check
valve and bull nose nozzle (Figure 2). The coiled
tubing injector was assembled on top of the system;
abrasive sand was pumped at 320 lit/min (2 bpm).

Taoauya 2 — ITpounocmusbie xapaxmepPucmurxu
IKCNYAMAUUOHHBLX KOJIOHH

Table 2 — Strength Parameters for Different Casing Grades

MHOT'OIIJIACTOBBIE CKBAKUHBI-KAHIHUJATHI
IKCILIYATAITMOHHON KOJIOHHOM ITOBBIIIIEHHOMN
IIPOYHOCTHU (MAPKHU IIPOYHOCTH «E»), Tabnuna 2

COJIEP’KUT CPABHUTEIBHbBIC IPOYHOCTHBIC Breewsnuts duamemp
XAPAKTEPUCTUKU DK pa3/IMUHBIX TUIIOB CTAINU 1 (Tonuguna cmeniy) Bec IIpourocme Ha paspuis, amm
TOJIIMHBI (KPACHBIM LIBETOM ITOMEYEHBI T€E OILUH, O(Z[;Z;f}zgziiir Weight Burst pressure, atm
KOTOPBIE ObLIIN UCIIOIb30BAHBI B /1aJIbHEHIIIEM
B HAMIMX Pa6oTax). COIIACHO MOJOKEHUAM ol ]’(Zf;@ fgfggfg j‘é?ﬁﬁf’ EE Ig‘r’ggf%
PETYAUPYIOIEN Oprann3anum <Pocrexuansop»,
3akauka 'PIT B CKBaxXxMHaX, HE 060pyRoBaHHBIX HKT 146 (7.0) 25 286 433 555
U ITIAKEPOM, Ha TeppuTopru PO 3anpemena. [Toaromy
JOTIOJIHUTEJIbHBIE YCHUIINA ObUIN IPUJIOKEHDI JJ15 146 (7.7) 27 315 466 611
NPEOIOIEHUS TPOLIECCYATbHBIX CJIOKHOCTEN U
TMOJTYYEHUS PA3PEIICHUS Ha TIPOBE/ICHUE NO/JOGHBIX 146 (85) 30 347 514 674
pador B Poccumn.

Kpowme Toro, 151 IpOBEAEHU A0Pa3UBHON PE3KHU D) = S 7 754
B KOJIOHHE OIITUMaJIbHBIM CIIOCOOOM SIBJISIETCS
CIIYCK KPYTTHOI'O UHCTPYMEHTA U LIEHTPATOPA, } ey - #7 o 849 }
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KOTOPBIE HE IPOXOJAT Y€PE3 BHYTPEHHUE OTBEPCTHS
CTAaHJAPTHOI apMmatypel I'PIT, 11 Takoro Brujaa pabor
(poHTAHHAA APMATYPA JOLKHA UMETD JJOCTATOYHBIA
BHYTPEHHUN JUAMETP U IIPU ITOM TAKXKE
BBIJICP)KUBATDL padbouee aasnenue I'PIT. Tpebyemas
(poHTaHHAA apMaTypa ¢ pabounM aasneHuem 5000 psi
Y BHYTPEHHUM ArameTpom 7 1/16” okazanach
YHUKAJIBHOM /17151 POccrM 1 6bL1a CEITUAJIBHO
3akasaHa B CIIIA mociie IpoOBeAEHN A4HAIN3a
CPOKOB JOCTABKH OT BCEX CEPTUPULTIPOBAHHBIX
MHOCTABIIUKOB. OTCYTCTBHE B OOBA3KE YCThs
CKBa>KUHBI TAKOM COCTABJISIONIEN, Kak Blast Joint
@Gamumaromeit THKT ot notoka skugkoctu I'PIT),
CM. PUCYHOK 1, IUKTOBAJIO YCJIOBHE OOA3ATEIBHOTO
noabema KosIoHHbI THKT Ha OBEpXHOCTH IEpE,
nposegenreM I'PI1 11 CymecTBEHHOTO HPOAJIEHHU S
«kn3Hu> THKT 1 CHHOKEHHA PUCKA aBAPUIL

Ha 6a3e cepBUCHOM KOMITAHUH B ropojie ITbIThb-

SX 6BLIM IPOBEIEHBI CTEH/IOBBIE UCIIBITAHUA JIIS
OLIEHKHU 3(PPEKTUBHOCTH A6PA3ZUBHOL NEPHOPALTUNA
U U3HOCA IIEP(POPALTUOHHOIO OOOPYAOBAHUA. MaKeT
3a1eMEHTHPOBAHHOM DK quameTpom 146 Mm

U BBICOTOI 2 M ObLJI YCTAHOBJICH B CHEIIUAJIBHYIO
€MKOCTb 2M X 2 M X 1,5 M, IpeIHA3HAYEHHYIO IS
c60pa OTPAOOTAHHON A6PA3UBHOM KHU/IKOCTH.
IMepdopanmonHasg KOMIIOHOBKA HU34 KOJIOHHBI
(KOHHEKTOD, HeHTpanuzarop 110 mm (4.35”),
nieppoparop 76 mm (3”) ¢ 3 hopcyHKamu 3,8 MM
(0.1417) x 120°, OOpATHBIH KJIAIIAH U IIOJIHOIIPOXOAHAS
H4Ca/IK4, CM. PUCYHOK 2) 6blJ1a CMOHTHUPOBAHA

Ha 'HKT 1 (pyHKIIMOHAJIBHO OTTECTUPOBAHA.
Nuzxexkrop 'HKT 6511 YCTAHOBJIEH HA MAKET.

[Tocne BbIxOAa HA pexxuM 320 muT/MUH (2 bpm)
HA4aJ14Ch [10/1a4a a6pa3uBHOM cMeCcH. B Teuenne
TECTA OBLIO CIETAHO 3 CTAHLIUU I10 3 OTBEPCTHUSL.
Kononna THKT npunogHuManack BBEPX I

PE3KU CIIEAYIOMEN CTAHIIUY TOIBKO IIOCJIE TOTO,

K4K BCE TPU NEPHOPALMOHHBIX OTBEPCTUA HA
NpeAbIAYyIIEH CTAHIIMU ObLJIN IPOPE3aHbL. BpeMs
PEe3KU NEPPOPALMOHHBIX OTBEPCTHUI HA IIEPBOI
CTAHIIUH COCTABUJIO 3 MUHYTBI, HA BTOPOH

U TPETBEN — 1,5 MUHYTBL CPEAHUNA TUAMETD
oTBepcturii B OK coctasui 12 mMm. ITocne Tecta KHK
ObLIa IPOUHCIIEKTUPOBAHA. HUKAKOIO BHEIIHETO

U BHYTPEHHETO U3HOCA 00opygoBanus THKT
32(PMKCHPOBAHO HE OBLIIO (PUCYHOK 3).

ITo mroram recra 6blJIO IIPUHATO PEIICHUE
YCTAHOBUTD BPEM S PE3KU HA KAK/IOU CTAaHIINU
PaBHBIM 7 MUHYTAM (110 HAIIIMM IIPEAIIOIOKCHHUAM
STOT'O JOJIKHO OBLJIO OBITH JOCTATOYHO JJIs
nepdoprupoBaHra DK B peabHBIX YCIOBUAX).

MPUMEP NMPUMEHEHNA TEXHOJTOTNIN
AbrasiFRAC YEPE3 3K. CKBAXWNHA «A»
NMPNOBCKOIO MECTOPOXAEHNA

Vxe B KoHIIe 2008 roa TaKOH CItocoo
3AKAHYUBAHUS OBLI yCHC]J_IHO BHCIPCH BIICPBBIC HA
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Three stations were cut with three holes each; coiled
tubing was moved each time only after all three holes
of the previous stations were cut. The bottom station
required 3 minutes to complete; the middle and upper
stations took 90 seconds each.

Average hole diameter in the casing measured
12 mm. After the test the BHA was inspected, and no
external or internal wear was identified. According to
the yard test results, we set the duration of the stations
in real operations at 7 minutes (assuming a two-fold
increase for reliability).

CASE STUDY OF APFTC TECHNOLOGY
IMPLEMENTATION IN WELL
A OF PRIOBSKOE FIELD

This method of completion was successfully
implemented in Priobskoe oilfield at the end of 2008.
The goal of our case study of AFTC operations on
well A with 146-mm casing was to stimulate 5 layers
of the well through abrasive perforations. A results
summary is given at Figure 4. Intervals were isolated
by pumping sand plugs right after the main fracturing
treatments.

Abrasive jetting (Figure 5) was done according to
the following design:
¢ 76 mm (3—in.) perforator with three nozzles of

3.8 mm (0.141 in)) at 120° phasing.

* Jetting for 7 minutes at each station.
¢ Abrasive slurry containing linear gel and quartz
sand at 120 kgPA (1 PPA) concentration was

Pucynox 1 -
Sauwijumnasn
écmaéxa Blast
Joint (enympu
HCenMmuvLm
ugemom)
Figure 1 - Blast
Joint (marked
yellow)
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ITprOOCKOM MECTOPOXKACHUH. PacCMOTpUM IpuMep
IPUMEHEHUS NOCTAJUNHBIX A0PA3UBHBIX PE3OK U
I'PTT Ha CKBAaXKHHE «A», OOOPYAOBAHHOI DK 146 mm.
LIe1b10 pabOTHI ABJSIOCh NPOBEAEHHUE IEpopaniu
yepe3 'HKT 1 npou3BOJCTBO MATH I'HIPABINYCCKUX
Pa3pBIBOB, UTOI'M KOTOPBIX IPHUBEAECHBI HA
pucyHke 4. M30msa1us 1pOJyKTUBHBIX HHTEPBAIOB
OCYIIECTBIISIACH OTCHINTKOM MECYAHBIX TPOOOK
HENOCPEAICTBEHHO NOCJIE 3aKa4KU paboT o I'PIL
I nposegenus [TIN (PUCYHOK 5) ObLT
UCIIOJIb30BAH CJICAYIOI NN JU3ANH:
* 3”-niepdoparop ¢ 3 popcynkamu @ 0.1417,
PACIONIOKEHHBIMH C (PA3UPOBKOIT 120°,
¢ Tlepdopanus
Ka’KJIOH CTAHIIHM HA
3AIUTAHUPOBAHHBIX [NTYOUHAX
IIPOBOAU/IACH I10 7 MUHYT.
* 3aKadka a6pa3suBHON
CMECH (JIMHEHHBIN I'eJlb
I'PIT 1 KBapLIEBBIH IECOK C
KOHIIeHTpanuii 120 kr/m?)
IIPOH3BOAWIACH C PACXOIOM
336 1/MUH.
Pacxoj 3aKa4yKku Aa6pa3uBHOM
CMECH HE CHUIKAJICH
IIPU NIEPEXOE KOJIOHHBI
T'HKT Ha caeayomyo

CTAHIIUIO JJ1 IPOBEAECHH A nocne pesxu

nepdopanym. Takke 3aKauKa Figure 3 - Abrasive jetti
boles and deep caverns
and perforator (b)

HE OCTAHABIUBAJIACH CPA3Y
MOCJIE TOT'O, KAK IOCJIEJHUE
nep@oparuOHHbIE
OTBEPCTHUS OBLIN TPOPE3aHbl — KONOHHA THKT
ObLIA IPUIIOAHATA C TOCTOAHHON LIUPKYIALIUEH
JIMHCHMHOTO T'eJist HA 65 M BBIIIC TEP(POPATTUOHHBIX
OTBEPCTHUI U TOJIBKO IMOTOM HA4aJIACh IPOMBIBKA
O6PATHOM LIUPKYJIALIAETH.

CTOUT OTMETUTD, YTO U3-34 UCTIOJIb30OBAHHUA
OOMBIINX O6BEMOB PA6GOUET JKUJKOCTH U TPOOIEM
C YTUIN3ALHUEN OTPAOOTAHHOIO (PIION/1a IPAMAs

IIPOMBIBKA CTBOJIA CKBAKMHBI, KOTOPAA IPUMCHSIACH

H4 IPEJBIIYIINX PA60TAX, B 3TOH U HOCIEAYIOMNX

paboTax ObLIa 3aMEHEHA HA OOPATHYIO LIUPKYJIALIHIO,

4YTO CYIIECTBEHHO ITOMOIJIO COKPATHUTb BPEMS

HpOMbIBKI/I M 3ATPAYNBACMBIC MZlTCpI/IEUII)I:

e pacxop xkugrocTu 270-300 j1/MUH;

® IIPOKAYKA BI3KUX [TAYEK HA OCHOBE I'€JIMPYIOIIUX
AT'€HTOB HE HpI/IMCHHHaCb;

® A30T HE HpI/IMCHHHCH;

® 34 BCIO UCTOPHUIO PabOT 1O IIPOMBIBKAM JIAHHBIM
METOAOM OCJIOKHEHHWH HE BO3HUKJIO.

BbICOKOTEXHONOIM4YHO, Al
KAYECTBEHHO, B CPOK! iJ
EHE

Dimple connacion Pucynox 2 - KHK
ona adpa3uenoii pe3xu
) uepes JK. ITepeeoo
Centrafizer mexcma ceepxy 6Hu3:
GHEWHUT KOHHeKmOopD;
uenmpanuiamop;
Abrasive gun nepgopavuonnan
Hacaoka;
oopammnbslii Kaanam;
NOAHONPOXOOHAA
Hacaoxa

Figure 2 — Bottombole
assembly to perform
abrasive jetting

Bull nose perforation through
casing

Reverse check valve

Pucynox 3 - Pe3yasmamot npoéedenus mecmupoéanus uncmpymenma na oase:
a) nonyuennsie omeepcmu u kagePHuvl; 0) cocmosanue hopcynok u nepgopamopa

ard tests showed that the technique creates large, clean
0 bandle fracture fluids without damage to the nozzles

pumped at 336 lit/min (2.1 bpm).

* Pumping rate was kept constant while coiled tubing

was moved from one station to another. Also, after
all stations were cut, pumping was not terminated
immediately, but coiled tubing was pulled up for

65 m above the perforation interval before pumping
was stopped and reverse circulation was started.

& & glation, 17 holed, @ <10 mm

4 = 10 1 of proppant [16/20, 11718]
& 1000 kgPa masimam Proppant Concentration

k ® & sations, 15 holes, @ ~1% mm

= 70 tns of proppant | 16710
#1000 kgha masimum Propgant Conosmiation

® 1 atations, 9 hotes, @ =16 mm

* 000 kgPa mandmum Proppant Condentration

k = a0 ths of piopeast (18400, 12'18) N

= 1601 of propgant (1620, 12718
# 11 tation, 13 holed, @ <13 mm

# J000 kgPa mamimum Peoppant Concentration

)
.

= 101 of proppant [16/20, 12/18]
& & glations, 17 holes, @ <145 mm
& 1000 kgPa masimam Proppant Concentration

TeM ke koMmruiekcoM 'HKT, 6e3 JonoMHUTETbHOTO
MOHT2Xa. OCBOEHHE ITPOBOAWIIOCH 3AKAYKOH
azora yepes3 'HKT B TeueHune 8-4acoBOro LKA CO
CJIEIVIOMUMU PACKOIAMH:

IMocrne oneparnmit IPIT ckBakrHA GbL1a OCBOCHA Pucynorx4 - Ocnoensie xaparxmepucmuru I'TIII u I'PIT no

cK8. «A» IIpuoodcKozo mecmopoicoenun. Ilepesood mexcma
Ha npumepe 6epxnezo naacma:

J 70 m nponnanma (16/20, 12/18)

J4 cmanyuu, 12 omeepcmuii, 0 13 mm

J 1000 xz/m? maxc. KOHUenmpayus nponnanma

} Figure 4 — Main parameters of abrasive jetting and }

Q=14.1 m*/muH = 500 scf/min......2 y; [fracturing treatments in Well A
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e Q=19.8 M3*/muH =700 scf/min......2 y; N20

e Q=255M?/mMuH =900 scf/min......2 4,

o Q=19.8 M3/MuH = 700 scf/min.....2 4. Al
T1o pe3ynbraTaM OCBOCHUS CPEJHUIA 3080

MIPUTOK IIJIACTOBOTO (prrronza 3060
cocTasui 380 M3/CyT, 4TO GBUIO BBIIIE 040l8
oxugaemoro. HemocpecTBeHHO niepe -

IJIYIIEHUEM CKBAXKUHBI JIJIS1 CMEHBI
CHENUATU3UPOBAHHOIO YCTHEBOT'O
060PYJOBAHUA HA IKCILIYATALMOHHYIO
DA ObLIIU 3aKa4aHBI UHTUOUTOP
COJIEOTIIOKEHUH U OJIOKHPYIOI U
ArEHT.

IIMKJI 3aKaHYUBAHUA CKBAKUHBI
C IPOM3BOJCTBOM NEpPOpaLINH,
TUAPABIUYECKUM PA3PBIBOM ILIACTOB,
MPOMBIBKOM OT IIPOMNMIAHTA 1 BbI3OBY
MPUTOKA CKBAKUHBI 3a4HJI OKOJIO
17 puert HenpeprIBHON paboTsl Opuraj I'PIT u THKT
Ha CKBAKHUHE «A» [IPHOOGCKOTO MECTOPOKACHUSL.
[TpruHMMas BO BHUMAHHE NOATOTOBUTEIbHBIE PAOOTEI
opuraabsl KPC 1 paboThl IO CITyCKY/3amycKy DL H,
TOJIYYA€M, YTO NOJIHBIN ITUKJI BBOAA IATH INTACTOBOM
cxkBaXUHBI ¢ noMmonbio THKT 66111 COKpanieH Ha
21 gensb (PUCYHOK 6).

OBCYXAEHWE N PE3YINBTATbLI MO
NMPUMEHEHNIO TEXHOJTOTMU
AbrasiFRAC YEPE3 3K

Ilo pesynbraTaM NpUMEHEHUS 46pa3uBHOro I'PIT
4yepes KOIOHHY B 2008—-2009 rogax BCETo 66110
3aKOHYEHO 60J1ee 30 MHOTI'OTIJIACTOBBIX CKBAXKUH,
B KOTOpBIE 3aKka4aHo 60see 100 craguii I'PIT B obmen
CJIOXXHOCTU. TOT HEPUO TPEACTABIAETCSA ABTOPAM
HanOO0JIE€ NOKA3ATEIbHBIM JIJISI CDABHUTEJIbHBIX
AHAJIM30B O NPOAYKTHUBHOCTU CKBAXKUH U
3(PPEKTUBHOCTH JPYTUX TEXHOIOTMUECKHUX
ACIEKTOB, TOCKOJIBKY B OJTHOM PAaXOHE PA0OT OBLIH
JIOCTATOYHBIE HAPAOOTKH U IO CTAHJAPTHOMY U
0 A0Pa3UBHOMY T'MJPOPA3PBIBY IIJIACTOB. bosee
TOT'O, TEOJIOTUYECKHUE YCIOBUS

CT Comected Cethe m

3000,

2980

400 40
Start and finsh of jelling process 15 E
3004 30
% 25
2004 r m 20 *
Depth of the sbiions
—_— Rt pEeiR WCT 1'5 %
1 0H — VIR R 1.0
— Tkl gy p0
— CTooneckd -k-|-t| l15
] 1]
20052 46 21:58:06 225626 235445 05306
Tirne - hivmimss

Pucynox 5 - IIpumep npoeedenusn npouecca I'lIll ona 11 cmanyuii.
Kpacnsim ugemom noka3ano uyuPKyisuonHoe oaenienue, 3eAeHbim —
pacxoo, po3oswvim — 2ayouna KHK, cunum — dasrenue Ha nogepxHocmu.
Cmpenrxamu céepxy noKa3anvt Hauano u KOney, adpPpasueHnoii pexu

Figure 5 — Example of abrasive jetting of 11 stations

Because of excessive fluid volumes and problems
with fluid disposal after the first treatment, this and
all following wells were cleaned out using reverse
circulation, which led to significant time and
materials savings:

e Circulation fluid rate 270 to 300 lit/min;

¢ No gelled slugs required,

¢ No nitrogen required,

* No problems throughout the entire operations.
After fracturing operations, the well was kick-off
using the same coiled tubing fleet, without additional
time to rig-up. The nitrogen kick-off was done over an

8 hour period with the following cycles:

* Q=141 m*/ min =500 scf/min.....2 hrs;
* Q=19.8 m?/ min =700 scf/min......2 hrs;
* Q=255 m?/ min =900 scf/min.....2 hrs;
¢ Q=19.8 m?/ min = 700 scf/min.....2 hrs.

As a result of the kick-off, average fluid inflow from
the well was 380 m?/day, which was higher than
expected. Right before killing the well to replace
the specialized wellhead with a conventional one,
scale inhibitor and leak-off prevention agents were
pumped through the coiled tubing into the well.

)

ParioHa, pa3oyprUBAEMOrO B TE T'O/IbI,
TIO3BOJIAJIO, BO-TICPBBIX, KAYCCTBCHHO
MPOTHO3UPOBATH ITIOTEHITH AT
CKBAKHWH Y CDABHUBATD ITOJTYYCHHBIC
PE3YABTATHI C OKPY>KEHUEM, A BO-

workover
workover
perforating
workover

Repeat the cycle 4 times

Well flowback
off

fracturin
# |Clean out and kick-

{

BTOPBIX, 3AKAYNBATH AT'PCCCHUBHDBIC

JIN3ATHBI 6€3 YPEZMEPHOTO OITACCHU S
CTOIlos nipu I'PIT. Kak 6yzeT BUAHO
JlaJIee B CTATHE, B TTOCJIEAVIONTHE TO/IBI
OypEHME IPOBOANIIOCH B KPAEBBIX

APFTC

workover

CTrig-up
CT perforating

fracturing

-
Repeat
the cycle
4times

21 days of cycle reduction

CT rig-down

Clean out and kick-

30HAX MECTOPOXKICHUS, TIE JOJIA
IVIMHHUCTBIX IIPOIJIACTKOB ObLJIA

BBIIIE 1 HATIPSKEHU S IOPOJL ObLIN
ITOBBIIIICHHBIC, YTO IIPUBEJIO K [ICTIOMY
PSY IONIOTHUTE/IBHBIX CJIOKHOCTEI B
KCIUIYATAIINH TEXHOJIOI'HUH, PEIICHUE

30 Ne 2 (040) ions / June 2012

Pucynox 6 - Cpasnenue ONumensHOCIU WuKIA 3AKAHUUCAHUA
NAMUNAACMOB0IL CKEANCUHBL C nOMOusto KPC (céepxy) u THKT (crhu3y).
Coxpamenue yurxaa cocmasuno 21 oens

Fi%ure 6 — Well completion forthe 5-layer well took 21 days less for coiled
tubing than for a conventional workover approach
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KOTOPBIX TAKXKE OYy/IET IPUBEJEHO HITKE.

Wtak, 32 nepuog 2008—2009 ro1oB TEXHOJIOTUA
abpasusHoro I'PI1 6b11a JOBEAECHA JJO XOPOIIETO
K44€CTBA UCIIOJTHEHU A, ITUKJI 3AKAaHYHMBAHU
COKpPAIIIEH JJIS1 CPENHEN TPEXIIIACTOBOM CKBAXKHUHBI
C MECAIIA IO IBYX HEJIETIb, MJIU UyTh OOJIEE UEM B
JIBa Pa3a. B 60MBIIMHCTBE CIYy4Y4€B A0pa3HUBHA
nep@opanus COCTOSIA JIMIIb U3 HECKOJIBKUX
(3—06) CTaHIIHIT [TO TPU OTBEPCTHUSI K KABEPHBL,
OJJHAKO JJAHHOT'O KOJIMYECTBA NepOoparui
OBLIO JOCTATOYHO JIJISI HAJIEKHOI'O PA3MENEHU
JIAKE CAMBIX AI'PECCUBHBIX AU3artHOB ['PIT. B TOT
MEPUOJ, KAK IPABUIIO, 3aKAYHUBAJICS KPYITHBIH
OpOoNMnaHT (ppaknuu 12/18 B Ka4€CTBE OCHOBHOT'O,

C IIPUMEHEHMNH OCMOJIEHHOI'O IIPOIIAHTA TOM

K€ (PPAKIIUH JJI IPENOTBPAIIEHNUS BBIHOCA HA
MNOCJIEJHUX CTaAUAX. KOHIIEHTpaly NPONIaHTa
JOCTHUTAIU 3249aCTyIO 1200 KI/mM?, HA HECKOJIBKUX
paboTax ObLI PA3MEIIEH CBEPXKPYIIHBIN IPOMNIIAHT
dpakumu 10/14 RCP. Pazmep pa6ot I'PIT nocturan
260 TOHH TPOMIaHTA. PACX0/] 3aKAYKH BAPBUPOBAJICS
B OCHOBHOM OT 3,2 M?/MUH /10 5,5 M?/MUH. [IpO1IeHT
CTOIloB 6b11 MeHee 6% B cpaBHeHUU € 60itee 10%-M
IIOKA3aTEJIEM TOM JKE€ CEPBUCHOU KOMITAHUHU 110

I'PTT Ha KyMYJISATHUBHOU NTep(pOpaLIUU C MEHBIIEH
ArPECCUBHOCTBIO IN3aTHOB. B uTOTE OBLIIO
IOKA3aHO, YTO AK€ CTOJIb MAJIOE KOJIUYECTBO
a6pa3UBHBIX OTBEPCTUN U KABEPH OOCCIICYUBACT
JIYUIIIEE KA4ECTBO CBA3U IIJIACTA U TPEIIUHEI B
YCIOBUAX XOPOUIUX KOJIJIEKTOPOB IO CPABHEHHIO C
KyMYJIATUBHOM Iepopariyiert BBICOKOM IIJIOTHOCTHA
(20 oTB/M U H605€EE).

INoapO6HBIN aHAIN3 IPOAYKTUBHOCTU CKBAXKHUH
nocJe a6pasuBHOro I'PIT ObLI IPOBEJIEH MO
HECKOJIBKUM KyCTaM ITpHO6CKOTO MECTOPOXKAECHUS,
KOTOPBIE Pa306ypHUBaINCh B 2009 ropy.

Ha pucyHKe 7 IpeACTaBIEH IPaduK 6€3pa3MEPHOI
OPOAYKTUBHOCTH Jd IO CKBA’KUHAM C IPUMEHEHHUEM
I'HKT 1 yCKOPEHHBIM [JUKJIOM BBO/JIA U IO
CKBAXXKUHAM, I7I€c MEXy cTagusamu I'PIT paboTanu
opurazas KPC.

_184-q-p-B

Ja k-h-(P-P) @

Koagppuyuenm 184 npumensemcs 6 cayuae pacuema
8 MEeMPU1ECKOLi cucmeme eOuHUl.

W3 rpadrka MOKHO BUJIETh, YTO A0PA3UBHAS
nep@opanusg HE TOIBKO HE IIPENATCTBYET
MIPUTOKY HE(DTH, HO, HAIIPOTUB, IPOAYKTUBHOCTD
CKBaKMH, I7I€ ObLIU IPOBEACHBI MHOKECTBEHHBIE
I'PTI c ucnonb3oBanuem 'HKT mexay cTagusamu,
HA BCEM NPOTSXKEHUHU SKCIUIYATALIUU UMEET
HEKOTOPOE IIPEUMYILECTBO. B OCHOBHOM aBTOPBI
CBSA3BIBAIOT JAHHBIN ITOJIOKUTE/ILHBIA PE3Y/ILTAT,
BO-TIEPBBIX, C TEM (DAKTOM, YTO AIPECCUBHOCTD
JU3AMHOB a0pa3uBHBIX ['PI1 6b1y1a BBIIIE, 4 TPOLIEHT }

The overall completion cycle including
perforations, fracturing, well cleanout, and kickoff
took about 17 days of continuous fracturing and
coiled tubing operations in Well A, Priobskoe field.
Including preparatory work by the workover crew
and installing an electric submersible pump (ESP), the
full cycle of well completion was reduced by 21 days
(Figure 6).

RESULTS OF THE APFTC TECHNIQUE
IMPLEMENTATION

As a result of APFTC operations in 2008-2009,
more than 30 multilayered wells were completed with
more than 100 fracturing stages pumped in total. That
period is considered the most representative for the
comparative analysis of technique effectiveness and
well productivity, because many of the offset wells
had been completed with the conventional approach.
Also, geological conditions of the field area drilled
at that time were better, which allowed for more
accurate production potential forecasts and as well
better placement of aggressive fracturing schedules
without high screenouts risk. As will be shown later,
drilling during the later years included mainly lower-
quality reservoirs with higher shale content and
higher stresses, leading to a series of problems with
technology exploitation, solutions to which will be
shown later.

On the whole, during the period of 2008—-2009,
abrasive perforating and fracturing through casing
was optimized and a high quality of operations was
reached. Completion cycles were reduced from about
a month to about 2 weeks on average for three-
layered wells, to about half the conventional time.

In most cases, abrasive jetting consisted of only

a few (3 to 6) stations of three holes and caverns.
Nevertheless, this number was enough for successful
placement of any fracturing treatments. During that
period, in most of the cases 12/18 mesh proppant was
pumped with resin-coated proppant (RCP) of the
same mesh as a tail-in to prevent proppant flowback.

Proppant concentrations reached 1200 KgPA (10 PPA),
and several jobs were successfully completed with
proppant as large as 10/14 mesh RCP. The biggest
fracturing treatment size was 260 tones
(573,000 pounds) of proppant. Pumping rate ranged
from 3.2 to 5.5 m?/min (20 to 35 bpm). Screenout ratio
was lower than 6%, which was significantly lower
than the 10% ratio of screenouts that had occurred
during fracturing operations by the same service
company after cumulative perforations at that time.
As a result, even such a low number of abrasive
perforations provides better connection between a
wellbore and a fracture than cumulative perforations
at high density (20 shots per meter and higher).

A detailed analysis of well productivity after abrasive
fracturing operations was performed based on several }
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nonydyeHHBIX CTOITOB IPU 3TOM OBLIT HIKE,
BO-BTOPBIX, C TEM, YTO TpeinHbl I'PIT 66111
OUMIIEHBI OT NOIUMeEpPA 6051ee 3(PPHEKTUBHO,
IIOCKOJIbKY OCBOEHUE CKBAKUH IIPOBOAUIOCH CPA3y
HOCJIE TUAPOPA3PLIBA, 6€3 AIUTEIBHBIX OIIEPALINI
KPC Mexy CTaIusAMU U 6€3 ITTyHIEHN S CKBAXKUH
(COOTBETCTBEHHO, 6€3 3ATPS3HEHM ILVIACTOB U
TPEIINH XUJAKOCTIMU ITTyIIEHUS).

Haunbomnee NoKa3aTeNbHbIM IEPHUOIOM JJIs
CPaBHEHUS MOXKHO CIUTATh BTOPYIO COTHIO THEM,
KOTI'JJa IPUTOK Y2KE YCTAHOBUJICS, 4 TIJIACTOBBIE
JIABJIEHUS €IE HE CIMIIKOM PA3IUIAIOTC MEKY
CKBa’KMHAMH (3/1€Ch PACYETHI IPOBE/ICHBI B
MNPEANONIOKEHUN O TOCTOSHHOM IIJTACTOBOM
JIABJIEHMH B CKBA’KMHAX 32 IEPUOJ, HA
MECTOPOXJAECHUHN 3(PPHEKTUBHO JAEHCTBYET CUCTEMA
[IT1). IIpenMyImecTBO B IPOAYKTUBHOCTH CKBAKH
nocJie abpasuBHOro I'PIT 32 3TOT NEpUOA B CPEAHEM
COCTABWIIO 14% 110 CPABHEHHNIO CO CTAHAAPTHBIM
[JUKJIOM 3aKAHYUBAHUA HA COCETHUX CKBAKMHAX.

onuna TEXHONOTMN ABPA3NBHOIO
PN YEPE3 HKT U NAKEP (AbrasiFRACTT)

C Ka/IbIM TOJIOM, HAPSTy C OYPEHHEM HOBBIX
CKBaKMH, PACTET U KOJIMYECTBO 34PE30K OOKOBBIX
cTBOJIOB (3BC) Ha ITpHOO6CKOM U MaI06ATIBIKCKOM
MECTOPOXKJICHUAX, KOTOPbIE B COBOKYITHOCTH C
HECKOJIBKUMU CTaAUSAMU ['PI1 B MHOTOIJIAaCTOBBIX
3aJIEKAX MO3BOIAIOT 3(P(PEKTUBHO MOBBIIATH
BBIPAOOTKY 3a11aCOB HE(PTH. Kak yke ObII0
OI'OBOPEHO PAHEE, HOBbIE MHOI'OILIACTOBBIE
CKBaKMHBI-KAH/IUJATHI [1O]] «yCKOPEHHBIN» CIOCOO
3aKaHYMBAHHS MHOT'OIUIACTOBBIX CKBAXKHH C
abpasuBHbIM I'PIT 060pyAyIoTCsa DK NOBBINIEHHOM
IPOYHOCTU (MApKa «E»). OlHAKO 3ape3Ka OOKOBBIX
CTBOJIOB IIPOU3BOJIUTCA B OCHOBHOM U3 CKBA’KUH
JIEHUCTBYIONIETO (POH/1A, Y>KE OOOPYIOBAHHBIX
CcTaHJApTHOI DK Mapku «/I». DTO mOTPEe6OBAIO
MOAU(PUKALTUHN TEXHOJIOTUU a6pa3nuBHOTO I'PIT.

J17151 TOTO 9TOOGBI CYIMECTBEHHO PACIIUPUTD KPYT
MHOT'OIUTACTOBBIX CKBAXKUH-KAHUAATOB O]
«yCKOPEHHBII» CIIOCO6 3aKaHYMBAHUS, B 2010 rogy
OBLJI OCYIIECTBJIEH HOBBIU TOIXO/ K OJTHOBPEMEHHOM
pa6ore pnotos 'HKT u I'PIT, KOTOPBIH 3/1€Ch OYAET
0603Ha4eH KaK «AbrasiFRAC TT» (TT — oT aHrIL
through tubing — yepe3 HKT). Cioco6 noipa3yMeBacT
BBIIIOJTHEHUE AaHAJIOTUYHBIX ONEPAIINH ITO
abpasuBHOU pe3ke u I'PIT uepes Hee ¢ TOU Pa3HULIEH,
4TO TENEPb OHU MPOBOAATCA yepe3 Koslonny HKT
U CTIICLIUAJIBHBIN ITAKED, YCTAHABINBAEMbIN JIUIIb
E€TUHOK/IbI HAJl BCEMU IJ1aCTaMU. [TOJTHBIN ITUKIT
3aKAHYMBAHUA TENEPh MOXKHO OIHCATD TAK:

* MAOJIOHNPOBKA U IIPOMBIBKA IKCILIYaTAIIUOHHON

KOJIOHHBI cuiaMu 6purajst KPC;

e oT6uBKa 32004 110 'K 11 JIM crtamu pacuera I'MC;
e ciiyck HKT 1 nocazka CrieiuaabHOIO IAKEPA BBIIIE

BEPXHETO ITPOAYKTUBHOI'O UHTEPBAJIA,
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mSandard inciuing
O # Abrasive fracturing
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Pucynox 7 — Cpaeénenue npooyKmueHocmu

cKeaxncun IIPuo6CcKozo MecmopPoNcoenus 8
oe3pasmepnoix eeaununax (Jd). Fopuzonmansuan oco
coomeemcmayem OHAM IKCHAYAMaUuUU CKEANCUH.
CunUM 146€eMmoMm 6bloeleH OCPEeOHEeHHbLIL Pedcum
pabomul cKéaNCcun 3aKOHUEHHBLX NO MEXHOI0ZUU
AbrasiFRAC, KPACHbIM U8EMOM — 3AKOHUECHHBLX
CManoapmHusIM CROCOO0M

Figure 7 - Abrasive fracturing consistently improves
wells productivity in Priobskoe field

locations of Priobskoe field that were drilled in 2009.
Figure 7 compares dimensionless productivity J,

in wells after abrasive fracturing assisted by coiled
tubing in 29 wells with that of 35 wells completed
with a regular cycle where wells were prepared with
workovers between the fracturing stages.

_ 184-q-p-B

s k-h-(P-P,) @

The coefficient of 184 is used in case of calculations
in the metric system.

The coefficient of 18.4 is used in case of calculations
in the metric system.

The plot shows that abrasive perforations
consistently increase well productivity over that of
the cumulative perforation technique. This positive
effect mostly correlates with the fact that abrasive
perforations allow for more aggressive stimulation
placement at lower screenouts rates, and coiled
tubing allows for better and faster fracture cleanup
as opposed to lengthy and damaging workover
operations on the offset wells.

The most representative period on the plot is
considered to be between Day 100 and Day 200, when
the flow is already pseudostabilized on the one hand
and formation pressures are still not that different
between the wells on the other hand (calculations
here are based on assumptions of constant formation
pressure throughout the analyzed period, as an
effective formation pressure maintenance program is
ongoing). The advantage of the abrasive perforating
and fracturing approach during this period is about
14% on average compared to the standard completion
cycle with workover operations on offset wells.
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» xoppensanusa rmyounsl THKT o gannasiM THC,
nposegenue I'TII;
 nposezaeHue I'PITuepes HKT, n3014111151 OTKPBITOTO

WHTEPBAJIA OCYIIECTBISAETCA NPONIAHTHOU

NIPOOKOH HEMOCPEACTBEHHO B XOJ€E 3aKAYKHU

OCHOBHOM pa6oTsl I'PIT;

o HopMmanuszauus T3, nposeaenue I'TIIT Ha

BBIIIEJIEKAIUU IPOAYKTHUBHBINA HHTEPBAJL,

e nposeaeHue I'PIT;
* IIOBTOPEHHE BCETO ITUKJIA, B 3aBUCUMOCTH OT

KOJIMYECTBA BOBJIEKAEMBIX B PA3PAOOTKY IIJIACTOB;
* IIPOMBIBKA CTBOJIA CKBA’KHUHBI IIPSIMON

LUPKYJIALNEN U OCBOCHUE A30TOM C

UCMNOJb30BaHHUEM ycTaHOBKU THKT nocne

nposegeHus nocaeanero I'PIT;
¢ cpbiB nnakepa u nogbeM HKT cunamu KPC. Criyck

VOIIH.

OCHOBHBIM TPEOOBAHUEM K ITAKEPY
SIBJISIETCS OOIBIION IPOXOIHOM JUAMETD JIJIS
OECIPENATCTBEHHOI'O CITyCKA NEPQPOPAITMOHHOMN
KHK na IT'HKT B 300y nHTEpeca. Cama KOMIIOHOBKA
Hu3a KoamoHHbI THKT go/mKkHa HE TOJIBKO
CBOOOJHO NPOXOAUTD IMTAKEP U JOCTUTATh
HEOOXOAMMO TTTyOUHBIL, HO B TO K€ BPEMS
addexTuBHO neppoprupoBathb DK, IEMEHTHBINA
KaMEHb U MaTEPUHCKYIO ITopoay. [ToaTomy s
DK, UCMIONB3YEMBIX B Pa3padboTKe IIpro6CKoro u
Mano-baIbIKCKOTO MECTOPOXKAECHUI C BHEIITHUMU
guamerpamu 102 mm (47), 114 MM (4.5”) u 146 MM
(5.75”), OBLI TIOJOOPAH CIIEUATBHBINM KOMITAKTHBIA
nep@oparop JuaMeTpoMm 54 MM (2.125”), KOTOPBIi
MOKET OBITh OOOPYAOBAH TPEMSI (POPCYHKAMU
(¢pasuposka 120°) ©3,2 mm (0,125”) ninn @ 3,8 Mm
(0,1417). ITonmnaa KHK I'HKT nipeacrasiena Ha
pucyHke 8. ITogo6HbIH onbIT IpoBeaeHus I'PI1
nocie abpas3uBHOU pe3ku uyepe3 HKT 6bu1 Taxoke
panee onucan Hlyneiem [I. v ap., 2007, rae 66110
NPOJEMOHCTPUPOBAHBI YCIIEITHOCTb METOAA U
€ro NPENMYIIECTBA IO CPABHEHUIO CO CITyCKOM
niepgoparopos Ha HKT. YTo kacaeTcs CrienuaabHOro
YCTBEBOI'O OOOPYAOBAHUS, TO OHO HE TPEOYETCSL.
MownTax ITBO I'HKT niy HarHETATEIbHBIX JIMHU
I'PII BepeTCsa npamo Ha 3a4BMKKy I'PI] moodepeiHbIi
MOHTAX/AEMOHTAK HE OTHUMA€ET MHOTI'O BDEMEHH.

Ha 6a3€ cepBUCHOM KOMITAHHUU B TOPOJIE
[TbITE-AX OBLINU TPOBEAEHBI IBA MOJETUPYIOMINX
TECTA, 715 TOI'O YTOOBI OLIEHUTD KA49€CTBO
I'AJIPOIECKOCTPYUHOM NEPPOPAIIUUA KOMITAKTHOT'O
nepgoparopa (054 mm) B 102 MM (47) u 114 mm
(4.5”) xBocTOBUKAX U 146 MM (5 3/4”) DK. TecTs
IIPOBOJUJIVCE IO CLIEHAPHIO, Y7KE€ OITMCAHHOMY BBIIIIE
Just iepoparopa @76 mm (37).

HeManoBasKHbBIM ABJIAETCA TOT (PAKT, YTO
MIPOBEACHUE PAOOT B OOKOBBIX CTBOJIAX, OOCAKEHHBIX
102 MM (47) mim 114 Mm (4.5”) XBOCTOBUKAMH,
BO3MOXHO TaK:xe 1 Ha kosioHHe 'HKT guamerpom

38 MM (1.5”), KOTOPBIMU OOOPYAOBAHO OOIBITNHCTBO }

OPTION OF THE ABRASIVE
PERFORATING AND FRACTURING
THROUGH TUBING (APFTT)

Drilling new wells is not the only way to increase
production; sidetrack drilling from existing wells in
Malobalikskoe and Priobskoe fields is growing year
to year. Together with several fracturing stages in
multilayer formations, such approach allows for a
significant increase of oil recovery. As described in
the previous sections, new well candidates for APFTC
technology had to be equipped with grade E casing.
But sidetrack activity is done mostly in old wells with
casing of regular strength (grade D). This required a
modification in technology.

To significantly increase the candidate pool for the
improved completion technique, a new approach to
the abrasive fracturing process was developed in 2010
that provided an option to treat the wells through
tubing and packers; for the sake of simplicity, this
approach will be called “abrasive perforating and
fracturing through tubing” (APFTT). The method
assumes almost the same sequence as in the APFTC
option, with the only difference that now perforating
and fracturing operations are performed through
tubing and packer, which is settled only once above
all the intervals. The full completion cycle now can
be described as follows (repetition of the perforating/
fracturing cycle depends on the number of target
Zones):

* Workover scrapes casing and cleans out the well;

» Wireline tags the bottom depth;

» Workover runs tubing and special packer in hole
and sets packer on top of all intervals;

Coiled tubing correlates depth and performs
abrasive jetting in bottom interval;

Frac crew performs proppant stimulation job
through casing, pumping sand plug right after last
treatment stage;

Coiled tubing removes excessive proppant (if
necessary) and creates abrasive holes in next
interval,

Frac crew performs next fracturing treatment;
Coiled tubing cleans out wellbore and kicks off well
with nitrogen;

Workover pulls packer and tubing out of hole,
installs ESP.

The main requirement from the packer for such an
application would be a sufficient inside diameter to
ensure operations with the abrasive perforator below
it. The BHA itself should not only fit the packer ID, but
also ensure quality of perforating the casing, cement
sheath, and rock in the near-wellbore area. Therefore,
a special slim perforating tool with OD of 54 mm
(2.125 in.)) was selected for operations in Priobskoe
and Malobalikskoe fields, and wells were equipped
with casing sizes of 102 mm (4 in.), 114 mm (4.5 in.)
and 146 mm (5.75 in.). The perforator still had three }
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ycTaHOBOK 'HKT B peruone. To N03BOIAET
3ajericTBoBarhb 10T THKT kak B paboTax mmo
ocBOeHMIO nocsie ['PIT CTaHAapPTHBIM CIIOCOOOM, TAK
U B paboTax c I'TIIT uepe3 'HKT, uTo o6ecneynBact
JIYYIIYIO YTUIN3ALHIO OOOPYIOBAHUA.

J10 CUX Op HAMU NPOBOJUIUCH PA6OTHI IUIIb
B BEPTUKAJIBHBIX U HAKJIOHHO-HAIIPABIECHHBIX
OOKOBBIX CTBOIAX. OJJHAKO ONIMs a6pa3uBHOro I'PT1
yepe3 HKT MOXET B IEPCHNEKTHUBE MIPUMEHATHCS
JU1 MHOT'OCTAIUHHBIX ['PIT B rOpU30OHTAIBHBIX
CTBOJIAX, TOJOOHBIN ONBIT ObLI OITUCAH, HATIPUMED,
UtubpytroMm T. u 1p, 2010. CTEHIOBBIE UCTIBITAHUS
TAKIKE OBLIIN YKE MPOBEAECHDIL, M KAYECTBO OTBEPCTUNA
MO3BOJIAET NPOBOJUTD ONEPALTUN OITUCAHHBIM BBIIIE
HAa00OPOM HHCTPYMEHTOB.

CPABHEHUE SOPEKTUBHOCTIU
ABPA3NBHOIO P MEXAY OrnumnamMm
3AKAHYMBAHWA HEPE3 3K N1 HKT

J17151 TOTO 4TOGBI CPABHUTD 3(PPEKTUBHOCTE MO
BPEMEHU OOOUX BAPUAHTOB a6pa3uBHOIO I'PIT,
4yepes KOJIOHHY U yepes HKT, Ob111 pacCMOTPEHBI
HECKOJIBKO TPEXIIACTOBBIX CKBAKMH, B UTOT'C
HOPSIZIOK MPOJIOJIKUTEIBHOCTU ONIEPALTU /1151
Ka’KJ0M U3 TEXHOJIOTHYECKUX OILIUH, BKIIOYAs
onepanuu ¢ KPC, MOXET ObITh BUIECH U3 PUCYHKA 9.

B 1ies1om 062 TUK/I4 3aHUMAIOT IPUMEPHO
OIMHAKOBOE BpeMs (OKOIO 13—14 nuen). Otnnynsg
JKE COCTOSIT B CJIEAYIONIEM: IONOTHUTEIbHBIC
Pa6oThI IO oIpeccoBKE DK nepe; MOHTAKOM,
6oJiee JIUTENBbHBIN IPOIECC IPOMBIBKU U3-3a
JOIIOJTHUTEIBHOU CITYCKO-TIO[/bEMHOM ONIEPAITN
(CIIO) nepes OCBOEHUEM M ITTYIIEHUEM CKBAXKHUHBI
cwiamu 'HKT B citygae onepanuii uepes

KOJIOHHBL 0151 MEeXHONI02UU Dmple comnector

AbrasiFRAC TT, cegepxy 6nu3 —
GHeUWHUT KOHHeKmOop

(57 mm), mexanuueckuii
passeounumens (54 .mm),
n?)¢opamop (54 mm),
oopammnwiii knanau (54 .mm),
NOJAHONPOXOOHAA HACAOKA
(54mm)

Figure 8 - BHA for APFIT
applications. Dimple
connector (57 mm), mechanical
disconnector (54 mm),
perforator (54 mm), reverse
check valve (54 mm), bull nose
nozzle (54 mm)

Pucynox 8 - Komnonoeéxa nu3ia '

FB Mech discoansct

Abrasing gun

nozzles with 120 deg. phasing, with nozzles sizes
either 3.2 mm (0.125 in) or 3.8 mm (0.141 in.). A
detailed drawing of the perforating BHA for APFTT
applications is presented in Figure 8. The wellhead
for APFTT has no requirements for specialized
equipment as in the case of the APFTC option;
because the BHA for the APFTT option is slim, it fits
through a regular fracturing wellhead capable of
withstanding high surface pressures. Because the
BHA for the APFTT option is slim, it fits through

a conventional fracturing wellhead, capable of
withstanding high surface pressures. Assembly of
the BOP and fracturing treating line is made directly
to the fracturing wellhead. The repetitive change
between CT and fracturing iron does not take
much time.

The service company performed two modeling
yard tests to estimate the quality of the slim hole
perforating job in casing sizes of 102 mm, 114 mm,
and 146 mm OD. Tests were conducted in similar

Roverse check valoe

Bull nawe

DK; paboThI IO TOCA/IKE/CPBIBY ITAKEPA 7
u mymenue cuinamu KPC B ciryuae
onepanuii yepe3 HKT. B koHeuHOM
cyete BapuaHT yepe3 HKT nmpu npounx
PAaBHBIX YCJIOBUAX ABIAECTCA OOJIEe L
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YHUBEPCAJIbHBIM U MOXKET IIPUMEHATHCS
K4K Ha JTIOOBIX CKBA)KMHAX-KAHAU/IATAX,
060pYyAOBaHHBIX DK Mapku «/I», TAK 1 HA
TEX, KOTOPBIE O60PYAOBAHBI YCUJIEHHON
DK Mapku «E», mpruyeM 601bIION yron
OTKJIOHEHUA CTBOJIA CKBAXXUHBI OT
BEPTUKAIHN HE ABJIACTCA NPENATCTBUEM 12
Juta onepanuii uepes HKT. [Tocnennee
3aMEYaHUE CIIPABEIINBO BBU/Y TOT'O,
YTO IMIPOMBIBKA CTBOJIA CKBAKUHBI OT
NPONIaHTA ITocae nocaeanero I'PIT
OCYIIECTBIIAETCA IPAMOM I PKYIALUEN
HA 430TUPOBAHHOM XU KOCTH, 4 HE
O6PATHOM, KAK 3TO IIPEAIIONATAET
CTIIOCO6 3aKAHYMBAHUA 110 KOJIOHHE.

Ha maHHBIF MOMEHT CITOCOOO0M,
COYETAIOUUM COBMECTHYIO PAOOTY

APFTC
workover

APFTT

15 days of cycle reduction

Cleanout & kick-
off
Well killing
Fig-down
ESP

8 9 10 11 12 13 14 15 16 17

15 days of cycle reduction

workover
ESP

Cleanout & kick-
off

Pucynox 9 — Cpasnumenvuuiit yuri oneparuii 3aKaniuéanuss CKEAMNCUH

c nomouysto KPC (ceepxy) u no mexnonozuam AbrasiFRAC (6 uenmpe) u
AbrasiFRAC TT (chu3y). Cokpaujenue yukaia no CpaéHeHu1o ¢ Oonepauamu
KPC 02 o6eux onyuii AbrasiFRAC cocmaguno 15 oneii

Figure 9 — Workover completion techniques typically require twice the time

¢pnoros 'HKT u I'PIT, 3aKOHYEHBI Of APFTC and APFTT

34 Ne 2 (040) ions / June 2012



technologies

AFFTC AFFTT

azs

Pucynox 10 — Cpasnenue sampauueaemozo efemeuu (6 uacax) na cmaduu é yuxie
AbrasiFRAC (cneea) u AbrasiFRAC TT (cnpasa). Ilepecood cmaouii ceepxy énu3: II3P
THKT; pe3xka + npomsiéxa; coocmeennsie npocmou; nepepesxa; I'PII; npomsiéxa,

oceoenue, zayuenue; II3P KPC

Figure 10 - Comparison in time requirements per stage of abrasive fracturing options

intypical three-layer wells

95 MHOI'OILIACTOBBIX CKBAXKUH. bosee yueM Ha 30
U3 HUX IPUMEHAIACH ONIUSA a6pa3uBHOro I'PIT
uepe3 HKT u nnakep. bosee AeTanbHbIN PACKIA]] B
34TPAYEHHBIX YACAX HA KK/l BUJ] OTIEPALTUNA

0 OOEUM TEXHOJIOTMYECKUM OILINAM JIJI
TUITMYHOM TPEXIIACTOBOU CKBA’KUHBI MOKHO
BUJETb HA pUCYHKE 10. CTaTUCTHUKA IPOBEICHHBIX
OIIEPALIUU ITOATBEPKAAET, YTO IIOAIOTOBUTEIbHBIE
PabOoTEL, IPOMBIBKA 1 OCBOEHUE HE TPEGYIOT
JOIIOJIHUTEIBHOI'O BDEMEHHU C YBEJIMYEHUEM

kosmuecTBa I'PIT, a mporecc I'TITT ¢ npomMeKyTOYHOM

HOpMaIu3anuen 32604 u 3akadka I'PIT 3aHUMAaIOT
BPEMS, IPOIHOPIIUOHAIBHOE KOJIMYECTBY 30H
UHTEpECa.

B Tabnuue 3 npuseieH aHAIu3 3PHEKTUBHOCTH
IO BPEMEHH, U3 KOTOPOT'O BUTHO, UTO ITUKJI
3aKaHYUBAHHWSA MHOTOIIJIACTOBBIX CKBA’KUH

COKpaireH Ha 50% u 60J1ee C TOMOIIbIO IPUBJICUYCHU S

I'HKT.

OMNMNCAHUE BO3HNKABLUNX NMPOBJIEM
N CNOCOBOB NUX PELLEHNA

Kaxk y’ke OTMEYaJIOCh, HA JAHHBIN MOMEHT BBEJICHEI

B AKCILTyaTAIUIO 6051ee 65 1 30 MHOTOILIACTOBBIX

BbICOKOTEXHONOIM4YHO,
KAYECTBEHHO, B CPOK!

conditions as described for the
APFTC option with a perforator
of 76 mm OD. Conveniently,
the APFTT applications in

OCT rigupigdown, preparsicry opralons

BCuting + Cleanout

BCT non-productive time casing sizes of 102 mm (4 in.)
and 114 mm (4.5 in)) can use

TR Frmu— coiled tubing of 38 mm (1.5 in)),

Birsciuring which simplifies operations

because most of the fleetsin a
region have this particular size
of coiled tubing. Thus, the same
fleet can perform standard
wellbore cleanout operations
and be used in abrasive
perforating and fracturing
applications without lengthy
spooling procedures.

So far, experience has
been limited to vertical and deviated sidetracks
applications. But in future, it is possible to perform
multistage fracturing operations in horizontal
sidetracks through tubing and packer set in the
main casing. An example of such an application
was described by Itibrout et al, 2010. Respective
yard test have been performed and the results allow
for horizontal applications with the same set of
equipment.

B chaanout killing kick-off

0w orkover operations

EFFECTIVENESS COMPARISON
BETWEEN APFTC AND APFTT
TECHNOLOGICAL OPTIONS

To compare effectiveness of the two options of
abrasive fracturing technology (through casing and
through tubing), we analyzed several representative
three-layer wells. Figure 9 shows the typical
operational sequence and duration for the different
completion scenarios.

Thus, both APFTC and APFTT have similar
completion cycle length (713 to 14 days). The
differences are as follows: for the APFTC option,
additional procedures for casing pressure tests before

} the coiled tubing rig-up and a longer cleanout process

Taboauua 3 — ChasHeHue nPOOONRICUMENbHOCIU UUKAA 3AKAHUUBAHUA HOBBIX CKEANCUH (OHW)
Table 3 - Comparison of the New Well Completion Cycle Duration, Days

Konumecmeo naacmos Cmanoapmrolit I PIT Abpa3suerviii IPIT Ycxoperue yuraa
Layers Standard fracturing Abrasive perforating and fracturing Cycle reduction
2 24 12 12
3 29 14 15
4 34 17 17
5 39 19 20
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CKBaKMH IO TEXHOJIOTUAM a6pa3uBHOro I'PIT uepes
DK u HKT cOOTBETCTBEHHO, OOIIEE KOJIMTYECTBO
UHTEPBAJIOB, IJI€ IIPOBEICHA A6Pa3UBHAS PE3KA U
3akayansbl I'PIT, 605ee 250. 32 yeThlpe rojja HAKOILJICH
3HAYUTEJIbHBIHN OIBIT TAKOT'O POJIA ONEPAIINH, 4 TAKXKE
NPOAHATIU3UPOBAHBI U PEIICHBI BO3HUKABIIINC B
nporecce paboTsl IPOO6IEMBL B JaHHOM paszene
ABTOPBI XOTEJIN ObI OCTAHOBHUTHCSI HA HEKOTOPBIX

U3 HUX 60JI€€ IETAIBHO, IOCKOJIBKY OHU MOTYT
HPOSIBUTHCS U B APYTUX IIPOEKTAX, TTIE yKE
Pa3pabOTAHHBIE PEMIEHUS MOT'YT ObITh YCIICIITHO
A/IAITUPOBAHBI.

IlepBoe€, C Y€M MPUIIIIOCH CTOJKHYTHCS, TO
HEYOBJICTBOPUTEBHOE KAYECTBO NIEPPOPALINHN IPU
nposegennu I'TII1 B TeyeHre 7 MUHYT Ha KAXKJ0U
CTAaHLIUH. Bpems pe3KU ObIIO YBETUYEHO JO 10 MUHYT
(a B ci1y4asx CJI0KHOU reOJIOTMH O 15 MUHYT), U
3TOr'0 OKA3aJIOCh JIOCTATOYHO /111 OOECTIEUYEHU ST
XOPOIIETO COOOMIEHUS CTBOJIA CKBAKUHBI C IIJIACTOM.

B 2010 11 2011 rogax 60JIBIIMHCTBO CKBAKHH-
KaH/U/IATOB 1TOJ] abpa3uBHbIe ['PIT HAXOIMINCH
B 30HAX CJIOKHOU I'€OJIOTUH (HAJTUYNE MOITHBIX
IJIMHUCTBIX IIEPEMBIYEK MEKAY IPOAYKTUBHBIMU
POIIACTKAMU, MaJ1asl MOITHOCTB IJIACTOB,
TIOBBIIIICHHBIC HAIPSXKEHUS IJIACTOB, U T.[1.),
4YTO IPUBEJIO K PE3KOMY YXVAIIECHUIO KA4eCTBA
a6pa3UBHOU PE3KH, 4 TAKIKE [IOBBIIICHHOMY
MIPOLICHTY NIPEKAECBPEMEHHBIX OCTAHOBOK
3aKA4YKU IIPU pabOTAX IO TUPOPA3PBIBY IIJIACTOB.
Hapa6oTaHHOTIO YCIEMTHOI'O OIBITA IPEABIYIIIEIO
EPUO/A OKA32JI0Ch HEAOCTATOYHO JIJIs1 YCIIEITHOT'O
3aKAHYUBAHUS CKBAKHH B YCJIOKHUBIINXCS
ycaoBuax. Ilocnenyromue 50 cragunt I'PIT Ha
JBAATH CKBAKMHAX UMEJIN ITOBBIIICHHBIN ITPOLICHT
CTOTIloB, nopsijika 14% B cpaBHeHUH C 6% IO
NpEeABIAYIIEMY IEPHOY; KPOME TOI'O, 3HAUUTEIIBHO
YBEJIMYHNIIOCH KOJIMYECTBO ITIOBTOPHBIX A0PA3UBHBIX
PE30K IO IPUUYHHE IVIOXOI'O KAaYeCTBa NepQopaiiny,
YCTAHABIMBAEMOI'O IIPH 3aKauke MUHU-T'PIT. Takum
06pPa30M, Ka4eCTBO 46pa3uBHOI Iepdoparin
CTAJIO HUJKE, YEM KYMYJISITUBHOM B TAKUX YCJIOBUSX,
TPEOOBAINCH MEPHI 110 YJIYUIIEHHIO BCETO IIPOLIECCA
abpasusHoOro I'PIL

ITepBOHAYaJIBHBIE PACYETHI MAKCUMAJIBHOI'O
JABJICHUS I'U/IPOPA3PbIBA IIPOBOAUIINCS,
OCHOBBIBASICh HA HAIPSI)KEHUHU IIJIACTOB ITOPSIKA
350—380 atm B 2008 rof1y, COOTBETCTBEHHO,
IPUOOPETEHHAS CIICLIMAJIbHAS YCTHEBAS APMATYPA
BBIJICPKUBAJIA 1ABJICHU 0 350 aTM, 4ETO Ha yCThE
OBLIO BIIOJIHE JOCTATOYHO (C YYETOM I'MIPOCTATUKHU
Ha 3260€ MOYKHO 6bLIO IOCTUTATH 10 600 aTMm).
OJIHAKO B IIOCJIEAHUE 'Ol I'€OJIOTMYECKUE YCIIOBUS
334YACTYIO BBIPAXKAINCH B HAIIPSKEHUU ITOPOJL 60s1ee
400 aTMm, B OTAENBHBIX C1y4asax 10 450 atm. JJaxe
VUUTHIBAS OJOXKUTETBHOE BIHUSHNIE A0Pa3UBHOM
nepgopai Ha CHUKEHHUE 1aBICHUS T'HIPOPa3PhIBa
MIOPO/IBL, N3-32 OTPAHHUYECHU S IIOBEPXHOCTHOTO
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to complete an additional run-in-hole operation
and well-killing operations; for the APFTT option,
workover operations to run the tubing and packer in
and out of hole and killing the well with a workover.
A more detailed review in hours for a typical three-
layer well completion for both options can be seen
from Figure 10, which is based on statistical analysis.
Finally, assuming the rest of conditions are the same,
the option through tubing will have an advantage
because it can be implemented into wells with
regular grade D casing. Also, this option does not
have limitations on well deviation due to the fact that
wellbore cleanout is conducted with direct flow and
not reversed, as in case of proppant removal from a
well through casing.

Statistical analysis of these treatments also confirms
that preparatory work, cleanouts, and well kickoff do
not require additional time with increased number of
layers, when the total duration of cutting operations
and fracturing treatments is proportional to number
of intervals.

At this moment, 95 wells have been completed
with a combination of coiled tubing and stimulation.
More than 30 of them were done by applying the
APFTT option. Table 3 has summary details on the
average effectiveness of the abrasive perforating and
fracturing approach for different numbers of layers in
the wells. It shows that overall cycle reduction is 50%
and higher in cases of coiled tubing assistance in well-
completion operations.

DESCRIPTION OF TYPICAL PROBLEMS AND
PROPOSED RESOLUTIONS FOR ABRASIVE
PERFORATING AND FRACTURING

As already described, 65 wells have been completed
with abrasive jetting followed by fracturing
operations through casing and 30 through tubing
with packers. The total number of stages with abrasive
jetting and fracturing exceeds 250. During 4 years
of these operations, rich experience was acquired
and several problems were thoroughly analyzed and
resolved. This section is aimed at describing some of
the problems, which are thought as typical and may
occur in similar projects in other fields. The solutions
developed by the operation team may be applicable,
as well.

The first problem to occur was lack of perforating
quality when only 7 minutes per station was designed
in the few first wells. Time of jetting per station was
increased to 10 minutes (and up to 15 minutes in
cases of poor geology), which proved to be sufficient
during the remaining operations.

In the period of 2010-2011, a majority of wells
completed with the abrasive perforating and
fracturing technique were drilled in the areas of
complicated geology (thick shale barriers in between
sandstones, small pay thickness, excessively high



technologies

JIABJIEHUS B OT/ICJIBHBIX CTy4asax JUO0 HE yAaBAJIOCh
UHUIIMUPOBATh Tpemuny I'PIT, m160 pabouee
JIaBJIEHHE IIPEBBIIIATIO MAKCUMAIBHOE BO3MOXHOE
€III€ HA CTA/INU 3AKAYKHU CITUTOM )KHUJIKOCTH, 10
HA4aJIa Pa3MEIIEHUs TPOonnaHTa. [IoBTopHas
peska nepgopanuii peKo IOMOTraId B TAKHUX
cnydasax. bonee a(p(PEKTUBHBIM OKA3aJICI OTKA3
OT 3aKa4Ku MUHU-TPII € 1€J1bI0 MUHUMU3UPOBATD
HACBIIIEHUE IJIACTA U KAK MOXXHO CKOPEE HAYATh
34Ka4YKy [IPOMITAHTA, KOTOPAs 34 CUYET YBETUYECHU S
TUAPOCTATHUKY YBEJIMYUBAJIA PE3EPB AABJICHUS
Ha 3260¢. OJJHAKO HA/IC)KHBIM PEIMICHUEM TAHHOU
IPOOJIEMBI MOXKET SIBJISITHCS IMOO NIEPEXO]] IO
TAKUM CKBaKMHAM HA TEXHOJIOTHIO 40PA3UBHOI'O
I'PTTyepes HKT (tae He TpeOyeTcs CrieluaaibHOM
YBEJIMYEHHOU APMATYPBI, 4 IPUMEHAECTCS
crangapTHas apmarypa I'PII, BeraepxuBaromas
JnasseHus 70 700 aTM), IM60 3aKa3 CIEIUAIbHON
APMaTyPBI IS ONLIUU 3AKAHUYUBAHUS YEPES
KOJIOHHY, HO €l11e 60Jiee NpoYyHO. PekoMeHayeTcst
M3HAYAJIBHO OOECIIEUUBATD 3a11AC IPOYHOCTHU
BCETO 31KA3bIBAEMOI'0 OOOPYAOBAHUSA HA CIIy4dAl
MOBBIIIEHUA JABIECHUI THAPOPA3PHIBA B OYAYILIEM.
KpoMe BbICOKMX HAIPAKEHUN IJ1ACTOB,
3HAYUTEJBHON IPOOIEMON OKA31ACh UX
BBICOKASI CTENEHb PA30OIEHHOCTH, HAJTUYHE
IJIMHUCTBIX [IEPEMBIYEK U MAJIASI MOIITHOCTh
OTHAENBHBIX TPOAYKTUBHBIX UHTEPBAJIOB. [10 CyTH,
OBGIIMPHBIA HHTEPBAJI 3294CTYIO UMEET HECKOJIBKO
NPOAYKTUBHBIX IJIACTOB, KAXK I 13 KOTOPBIX
06J1a12€T MAJIOM MOITHOCTBIO, 4 MEXK/TY IJTACTAMHA
3aJIETAIOT 3HAYUTEIbHBIE [NIMHUCTBIE IEPEMBIYKU.
B rakux ycnosuax I'PI1 ganexko He Bceraa yaaBasoch
34Ka44Th 110 IJIAHY, YBETUYMIICA IPOLEHT
CTOIIOB, TaK K€ KAK U IIPOLICHT HEYJAYHBIX PE3OK,
MPUXOANJIOCH PE3ATh HECKOJIBKO Pa3, IEPE TEM
KaK HakKOHel MUHU-I'PIT mOKa3pIBaJI IpueMaeMoe
Ka4€CTBO COOOIIEHNUA CKBAKHMHBI C TPEINHOI.
BbLII clie/1aH BBIBOZ, YTO KABEPHA, IPOPE3AHHASA
B INIMHUCTOM ITIEPEMBIYKE, HE OOECIIEUNBAET
Ka4eCTBEHHOM CBA3U C TPEMINHOM U TUJPOPA3PHIB
MO0 HE IPOUCXOAUT BOOOIIIE, TNOO OCTAECTCS
BBICOKUI pUCK ntosydyeHus: CTOITa mpu 3aKadke
MIPOIIIAHTA YEPE3 TAKUE KABEPHBL EAMHCTBEHHBIM
peneHreM JaHHOU IMPOOIEMBI ABUIOCH YBEJTUYEHUE
IVIOTHOCTY CTAHIUM A0pa3UBHBIX IEPPOPALIHTL.
Onupasch HA TECTHI, IPOBECHHBIC JIJIS1 OLICHKHU
HU3HOCOYCTOHYHUBOCTH I'MJIPONECKOCTPYHHOI'O
rep@opaTopa, Ha 3aKJII0YEHHE OT PA3PAOOTIUKOB
060PYLOBAHMS U HA JJAHHBIE, IIOJIYYEHHBIE OIIBITHBIM
IIyTEM, ObLJI PACCYUTAH CPEJHUI MAKCUMAJIbHBIA
PECYPC I'uAPOIECKOCTPYHHOI'O Itepdoparopa
B YCJIOBUSIX HEIIPEPBIBHOM 3AKAYKH. DTA LHUPPa
JUIA CKBAKUHHBIX yCJI0BHH [Iprno6cKoro u Majio-
BaJIBIKCKOT'O MECTOPOKACHHUI COCTABIIACT IIOPSAIKA
2,5 4acoB. TaKo O/IXO/] ITO3BOJIST IIPOU3BOAUTH
20 15 crannui (45 nep@oparMOHHbIX OTBEPCTUI)

>

CEFEMNE

rock stresses, etc.), which led to significant quality
reduction in abrasive perforating and caused many
screenouts during fracturing treatments. Previously
developed approaches did not guarantee success
of operations in reservoirs of lower quality. The
first 50 fracturing operations in such geological
environments had a very high screenout ratio of 14%
compared to 6% for the previous year; and much
more often than previously, during 2010 abrasive
jetting had to be repeated in the same interval after
unsuccessful fracturing attempts. Thus, the quality of
abrasive jetting became lower than that of cumulative
perforation in such geological conditions; special
measures were necessary to improve an approach.
Initial maximum fracturing pressure calculations
were based on rock stresses about 350 to 380 atm in
2008, so the wellhead pressure for APFTC operations
was rated 350 atm, which was more than enough at
the surface (with hydrostatic head it was possible to
reach pressure up to 600 atm bottomhole). But rock
stresses increased, and during later years their values
exceeded 400 atm in many wells, reaching 450 atm
in some. In some other cases, pressure limitations
led to fracturing treatment termination at the pad
stage, when crosslinked gel was entering the fracture
before proppant stages would have been pumped.
Repetitive abrasive cutting helped in few cases only.
More effective was a decision to get rid of calibration
stages on such formations, with the goal to minimize
the volume of injected fluid and start pumping
proppant slurry as soon as possible, which would
increase hydrostatic pressure, thus reducing surface
pressure. However, a more reliable solution in this
case would be either to switch to the APFTT option,
which does not require a special wellhead, and use
aregular fracturing head capable of withstanding
pressure of up to 700 atm, or alternatively, order a new
special wellhead with pressure rating of up to 700
atm with increased ID to let the APFTC abrasive gun
go through. A significant safety factor in the pressure
limitation is recommended to allow for the possibility
of fracturing pressure increase.

Apart from the high stresses of the formations, the
high degree of interlayer shale content and small pay
thickness was a separate but considerable problem.
In fact, the thick interval often had several thin layers
of sandstones with thick shale barriers in between.
In such conditions, the fracturing treatments often
screened out and the abrasive perforation failure
ratio increased dramatically. Several abrasive jetting
attempts were performed before an injection test
finally showed satisfactory connection between
wellbore and fracture. A conclusion was made that
in a shaly layer there was not provided an adequate
connection between the well and the fracture,
leading to failure in fracture initiation or high risk of
proppant admittance failure during the treatment. }
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a6pa3uBHOMN PE3KU 6€3 JOMOJIHUTEIBHOI'O HOAbEMA
T'HKT st cMmenbl nepgoparopa.

B npuBEAEHHBIX CMIOCOOAX 3AKAHUYUBAHUSA
MHOT'OILUTACTOBBIX CKBA’KMH KOPPEKTUPOBKA ITTyOUHEI
I'HKT npu OTOMBKE TEKYLIETO 340051 B HAYAJIE
Pa60ThI MPOU3BOIUTCS ITO U3BECTHBIM JJaHHBIM ['VIC.
Bce rimy6rHbBL, Ha KOTOPBIX OY/IET B IAJIBHEUIIIEM
NpPOBE/ICHA A0pa3uBHAs PE3Ka, OTMEYaIOTCst HA THKT
C yYETOM 3TOM KOPPEKTUPOBKU. EC/IN TEPBOHAYATIEHO
opuraza KPC HEKQ4ECTBEHHO IIPOM3BEIA IPOMBIBKY
DK, To npubop I'MC pasrpyskaeTcst HA HECKOIBKO
MeTPOB BblIEe, yeM nogsecka HKT. Tak Kak rimy6buHa
I'HKT KOppPEKTUPYETCA IO 3ABEIOMO JIOXKHOI INTyOHHE
Tekyero 3a604, To I'TIIT uepe3 THKT nposoauTcs
BBIIIIE TPOAYKTUBHOI'O UHTEPBAIA. OCOOEHHO
KPUTHUYHO JAHHAS MPOOIEMA TPOABUIACH B IIJTACTAX
C MaJIOM MOLIHOCTBIO. EAMHCTBEHHBIM PELICHUEM
CTAJIO Y?KECTOYEHUE KOHTPOIISA 32 KAYECTBOM PadOT
opurazg KPC o npoMsIBKe 326051 OK.

Bce n3noxeHHBIE TPOOTIEMBI BBIPAXKAJIUCH HE
TOJIBKO B IIOTEPE KAYECTBA, HO U B 3HAYUTEIBHOM
YBETUYEHUU HETIPOU3BOAUTEIBHOIO BDEMEHHU
opurazg 'HKT u I'PIT. Hannpumep, ot I'PIT fomxen
OBbLJI MOHTUPOBATHCS, IPOU3BECTU MUHU-T'PII,
PE3YIABTATOM KOTOPOT'O OKA3BIBAJIOCH INIOXOE
Ka4ECTBO COOOMIEHUS C ITACTOM, JEMOHTUPOBATHCS
Y OKUATH ONIEPAIIUH IO IIOBTOPHOI PE3KE KABEPH,
MOCJIE YE€TO BHOBb MOHTHPOBAJICA HA CKBAXKUHY U
IPOBOANUI NOBTOPHBIN MUHU-I'PIT HA TOI JKe 30HE.

JIJ11 MUHUMM3a1U N HENTPOAYKTUBHOI'O BPDEMEHHU
U 3aTpat Ha paboTel piota I'PIT OpL1a BBEICHA
MPAaKTHUKA HATHETATEIBHOI'O TECTA CHIJIAMHU (PJIOTA
I'HKT, onpeiesieHbl NapaAMETPhl HATHETATEIBHOI'O
TECTA U 110 €TI0 PEZYNIBTATAM — KDUTEPUH OLIEHKHU
KauecTsa nepdopanuu. To ectb Hacocamu GpyioTa
I'HKT nnpousBOgUICS T'HAPOPA3PHIB IIACTA,
3AMHCBIBAJIUCH JAHHBIE IO AABJIEHUAM, KOTOPBIX
B GOJIBIIMHCTBE CJIYY4€ OKA3bIBATIOCH JOCTATOYHO
JUIA OIIPEZIENIEHN A KA4ECTBA NEPPOPALIAN.

B cirygae HEraTUBHOT'O PE3YJILTATA IO TUAPOPA3PHIBY
mracta cunamu THKT He 661710 HEOOXOITMMOCTH

B JINTENbHBIX onepanuax no MuHu-I'PIL a cpasy
IIPOU3BOINJIACH IIOBTOPHAS pe3Ka. B KauyecTse
3TAJIOHHOI'O HATHETATEJIBHOI'O TECTA MOXKET

OBITB UCIIOJIb30BAH IIPUMEP U3 PUCYHKA 11.
HarserarenbHbIN TECT 3AKAYUBACTCS B 3aTPYyO
DK/THKT (unu HKT/T'HKT, ecniu onepaiiiu
nposozaTcs yepes nakep 1 HKT), korja KojioHHa
I'HKT ycranoBjieHa HaJ TEPpPOPALIICH, CKBAXKUHA
3aKpbITA. IIpH HOCTOSTHHOM PacxXo/e (TIOPSAAKa

500 71/MHH) )XHUJJKOCTb HATHETAETCS B IIJIACT,
(PUKCUPYETCS I'HAPOPA3PHIB, 3KA4YKA IIPOJOJIKAETCS
5—10 MUHYT JOIIOJHUTEIBHO, IIOCJIE YErO I10/1a4a
JKMJIKOCTH MTHOBEHHO OCTAHABJIMBACTCS U
MIPOUCXO/INT MOHUTOPHHT J1aBjeHUs. Kpurepuem
YCIIEHTHOM IeP(hOPAITUH IBISICTCS HATUYHE JIBYX
COCTABJIAIOIINX:
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The resolution for this was an increase of abrasive
stations density. Based on the abrasive gun yard tests,
the gun developer’s conclusions, and field data, the
total life of the perforator was determined to be

150 minutes for Priobskoe and Malobalikskoe field
conditions assuming uninterrupted cutting. Such an
approach enables jetting up to 15 stations per run
(45 abrasive holes).

In our approach to multilayer well completions, we
correlated completion depth and marked target depths
on the coiled tubing by using wireline measurement
data. However, if the initial cleanout process was poor,
the wireline tool tends to stick a few meters above
the actual well bottom, causing coiled tubing depths
to be correlated wrong and perforations to be made
above the target. This problem is particularly critical
in the case of thin productive layers. A solution to this
problem is enforcing proper control measures over the
quality of initial well cleanouts by workover rigs.

All of the problems listed above led not only to
lack of quality, but also to significant increases of
nonproductive time for fracturing and coiled tubing
fleets. For example, the fracturing fleet was required
to rig up, perform injection and calibration tests to
identify a low-quality connection between a well and
a fracture, rig down, and wait until the coiled tubing
crew repeated an operation of abrasive jetting, after
which the fracturing fleet would perform another test
on the same zone.

In order to minimize non-productive time and
costs associated with the fracturing fleet operations,

a procedure for injectivity tests by coiled tubing
equipment was introduced and criteria developed
to identify perforations quality based on results

of injectivity test. Thus, formation breakdown is
initiated with the coiled tubing pump, the coiled
tubing acquisition system recorded the pressures
history, which was sufficient in most of the cases

to make decisions on perforating job quality. In
case of a negative result during the injectivity test
made by coiled tubing, there was no need to rig-

up the fracturing equipment and perform datafrac
procedures, instead a repetitive abrasive jetting was
started immediately. An example of such CT injectivity
test is given in Figure 11.

A coiled tubing injectivity test is performed by
pumping fluid into the annular space (CT/casing for
APFTC or CT/frac string for APFTT applications), while
coiled tubing is above the perforations interval and the
well is shut in. Under constant rate (about 500 lit/min),
fluid is injected into the formation, a breakdown event
is recognized, and pumping continues for another
5 to 10 minutes, followed by instant shut down of the
pumps to monitor the pressure response. A successful
perforating result depends on a combination of the
two following requirements:

» Distinct formation breakdown (pressure rise in



technologies

250 7
No pressure loss in coiled tubing at shutdown
‘I'L B =
200 E
_E LW — -
150 —— 5
é Distinct breakdown M :
@ 400 'J‘ = | i*
E o
. 2
== Circulytion pressune in CT E
=0 — el bR prossure ; 5
—_— T ol pame e
o v 0
05:41:02 054922 05:57:42 O D065 2 06:14:22

Time - hhomm: sz

Pucynox 11 - IIpumep naznemamensnozo mecma uepes3
THKT. Kpumepuu Ona nPpu3Hanus e2o YyCneutHsim 6bLl0eeHbl
Ha PucymKe: creéa — 8biPANCeHHBLI POCM 0ABAEHUA NPU
zudpopa3spuiee, cnpasa — omcymcmaeue nomeps Ha mpenue 6

THKT ¢ MOMeHm OCMAaHOBKU 3aKaAUKU

Figure 11 — A successful coiled tubing injection test shows a distinct
ressure breakdown soon after injection begins with no pressure

oss in the coiled tubing when injection is stopped

* BBIPA’KEHHBIN I'MPOPA3PHIB I1ACTA (POCT
JIaBJICHUA B HAYAJIE 3AKAYKU C PE3KUM U
OTYETIIUBBIM €0 CHHUKEHUEM CPA3y IIOCIIE
TUPOPA3PLIBA);

OTCYTCTBYIOT HOTEPU HA TPDEHUE B TPU3AOOMHON
30HE CPa3y I10CJIE OCTAHOBKU HACOCHOI'O
arperara. Ilepenaj Mexy AaBJI€HUEM BHYTPU
T'HKT 10 OCTAHOBKH 3aKAYKH U IOCJIE OTBEYAET
34 IOTEPH HA TPEHUE B IEPPOPALINH (IOCKOJIBKY
Tpenue BHyTpu 'HKT OTCYTCTBYET 1 10 U ITOCJIE
34Ka49KH TeCTa). COOTBETCTBEHHO, MTHOBEHHBII
nepenaz gasinenus sHyTpu 'HKT 6o5ee uem Ha
10—-15 aTM O3HAa4Ya€eT BLICOKOE COIIPOTUBJIEHUE
IIOTOKY Y€PE3 OTBEPCTUS U TPEOYET MOBTOPHON
PE3KU.

B urore nnocie BBEI€HUA BBIIIEOIIMCAHHBIX MED
HAaM Y[ aJI0Ch 3HAYUTEIbHO YJIYYIIUTb KA4€CTBO
TEXHOJIOTUHU a6pa3uBHOro I'PIT 1 mpakTUYECKU
IOJIHOCTBIO JIUKBUAYPOBATH HEIIPONU3BOIAHUTEIBHOE
BpeMs PJIOTOB. 34 TOCIEAHUE 9 MECALIEB TAKUM
06pa3oM 6bLI0 ITpoBeAecHO 100 onepaluii 1o
aOpa3UBHON PE3KE U THIPOPA3PHIBY, U3 KOTOPBIX
sk 2 T'PIT 3akonunnncs CTOIIoM.

OCHOBHbIE PE3YJIbTATbI MPOBEAEHHbIX

PABOT MO TEXHOJNOT MW AbrasiFRAC
IIpeacTaBiieH OIBIT 110 BHEAPEHUIO U

IKCILIYATALUH TEXHOJIOI'UU YCKOPEHHOI'O

3aKAHYUBAHUA MHOI'OILIACTOBBIX CKBAKHUH

I[Tpro6CKOro 1 Mayo6aIBIKCKOTO MECTOPOXKIEHUN

c npusneyeHueM komruiekca FHKT ¢ 1iebio

MPOBEACHUS A0Pa3UBHON NTeppopanuu u

HOATOTOBUTENBHBIX U 3AKJIIIOUYUTENBHBIX PA6OT

B CKBAXKHMHAX B IIPOLIECCE MHOI'OCTAAUNHOI'O

I'PII. ITpuBeAEeHBI ONIMH TAKUX ONIEPAITHIT

yepes KOJTOHHY (65 CKBaXUH) 1 uepe3 HKT u

crienuaabHbIl nakep (30 cksaxuH). IIpeacrasien

4

the beginning of the injection with abrupt drop

immediately after).

* No pressure loss in the near-wellbore area, which
can be indicated by pressure readings in CT at
the shut in event. The pressure difference inside
the coiled tubing before and after the pumps are
shut in is responsible for friction pressure in the
perforations area (as there is no fracture pressure
inside coiled tubing before and after shut in).
Consequently, an instant pressure drop of 10 to
15 atm and bigger will mean excessive pressure
loss in perforations and will require a repeat of
the perforating attempt.

As a result of all measures described above, the
quality of abrasive perforating and fracturing
technology was increased significantly and almost
entirely avoids non-productive time. Resulting in
a total of 100 operations performed with abrasive
jetting followed by fracturing operations during
last 9 months, with only 2 screenout events.

CONCLUSIONS ON ABRASIVE PERFORATING
AND FRACTURING OPERATIONS

This paper describes a 4-year implementation of
coiled tubing abrasive perforating and fracturing in
multilayer wells, including fracturing through casing
(65 wells) and through tubing and special packer
operations (30 wells). It describes the completion
cycle and well preparations between fracturing
treatments, including an overview of technological
problems and solutions, along with a method to
control abrasive perforation quality immediately after
jetting.
¢ The well completion cycle was reduced by more
than 50% (or 14 days) on average. This reduction in
completion cycle time was achieved by removing
the requirement to run the frac string and packer
in and out of hole between fracture each operation
because coiled tubing can perform these operations
in the well under pressure (as opposed to workover
operations that can start only after the well has
been flowed back and pressure released).
Well productivity after abrasive perforating and
fracturing operations assisted by coiled tubing is
higher than in offset wells completed by separate
fracturing stages that depend on cumulative
perforation and workover operations between
the stimulation treatments. One advantage of
abrasive perforating and fracturing is that the
productivity of the wells may reach up to 14%
in formations with high reservoir quality where
an aggressive fracturing schedule can be placed.
Another contributing factor is a better and faster
fracture cleanout process in coiled tubing-assisted
operations as opposed to long workover cycles and
damaging well-killing operations.
» The final approach to the abrasive perforating

>
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JIETATBHBIN 0630 BOZHUKABIINX TEXHOJIOTHYECKUX
OCJIOKHEHMH M METO/IOB UX paspeneHus. Onmucan
METOJ, KOHTPOJIA KA4ECTBA PE3KU HEIIOCPELCTBEHHO
IIOCJIE €€ IPOBEJECHUA METOAOM 3AKAYKHU
Har"erareapHOro tecta F'HKT u ero unrepnperanmen.
o COKpalIEHUE TUKJIA 3aKAHYNUBAHUS CKBAXKHUH
COCTABUJIO B CPEAHEM Uy Th 605ee 50% (Win
14 nueit). CokpalieHue NPOUCXOAUT 34 CUET
OTCYTCTBHA B HEOOXOANMOCTH paboT KPC
110 ci1ycKy ¥ nogbeMy HKT 1 makepa Kask/AbIi
pa3 MEXJy HHTEPBAIAMH; 34 CYET OTCYTCTBUSA
HEOOXOJUMOCTH JJIUTEIBHOT'O CTPABIUBAHUSA
ckBaxuH nocJie I'PI1 nig nposenennsa onepanui Ha
Hel (MockonbKy THKT MOeT NPOBOAUTD BCE BU/IbI
PaboT HA CKBAKUHAX IIPU U30BITOYHOM JIABJICHUN);
4 TAKJKE 32 CYET OTCYTCTBUSA JONOTHUTEIBHON
MOOUIN3AIMN U MOHTAKA (PJIOTA 17151 OCBOEHUSL
CKBA’KHHBI, TOCKOJBKY TOT e (ps1oT THKT cnocoben
HE3AMEJIUTEIBHO IPUCTYIIUTD K IPOMBIBKE
U OCBOEHMIO CKBAKUHBI ITOCJIE ONIEPALIAU 10O
TUPOPA3PBIBY BEPXHETO IIACTA.

¢ [IpOAYKTUBHOCTD CKBAXKUH ITOCJIE IPOBENECHUA
onepanumii I'PIT c npusiedennem F'HKT
IIPEBOCXOAUT NPOAYKTUBHOCTD CKBAXKUH U3
OKPY2KEHHS, T7I€ ObLIN IIPOBEAEHBI CTAHIAPTHBIE
paszenbabie I'PIT ¢ paboroit KPC Mex 1y CTaiusIMU.
IMpenmymecTBO B IPOAYKTUBHOCTH CKBAKIH
MOJKET JOCTUTATH 14% B IJ1aCTAX C XOPOIIIUMHU
I€O0JIOTUYECKHMMU YCIIOBUAMH, I7I€ A0PA3UBHASA
rnep@opanys No3BOJILET 3AKA4UBATh OOJIEE
arpeccusHble Au3anel I'PI1. Veenuuyenue
NIPOAYKTUBHOCTHU CBA3AHO €IIIE U C JTYYIIEH
OTPabOTKOU TPEMUH OT IOJTUMEPHOTO 3aTPA3HEHUSA
34 CYET CBOEBPEMEHHOI'O OCBOCHHUS C IIOMOIIBIO
I'HKT, a TakXe C OTCYTCTBHUEM IIPOJOJIKUTETBHBIX
ONEPALIMH IO ITTyHIEHUIO CKBA’KUH BO BPEMSA
onepanun KPC.

* OKOHYATEJIbHBIA TEXHOJIOTUUECKUI TTOAXO/ TAXKE
B CJIO’KHBIX I'€0JIOTUYECKHX YCIOBUAX IMO3BOJIUII
cHu3UTb npoueHTt CTOIIosB nipu I'PIT 10 2% n
3HAYUTEJIBHO CHU3UTD HETIPOU3BOAUTEBHOE BPEM S
¢pnotoBTHKTuIPIl. @

J HE®TU UTA3A M. .M. TYBKNHA

&

--,I"\ POCCUNCKWUIA TOCYOAPCTBEHHbIN YHUBEPCUTET
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and fracturing process allows for significant

service quality improvement even in low-quality
reservoirs. Screenout ratio can be reduced to 2% and
nonproductive time of coiled tubing and fracturing
fleets can be significantly reduced. @
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OIIbIT ITPUMEHEHNWA TEXHOJIOI'MHN
PAIAJIBHOI'O bYPEHII:
CEBEPHbBIN YPTABVYJIAK

IMPLEMENTATION OF RADIAL DRILLING TECHNOLOGY
TO ENHANCE LIQUID HY DROCARBON PRODUCTION
FROM A MATURE OIL FIELD IN THE REPUBLIC OF
UZBEKISTAN — NORTH URTABULAK: A CASE STUDY

Crus DJIMOT, MeHe Kep IO pa3BUTHIO NpoeKToB Tethys Petroleum Limited
Steve ELLIOTT, General Manager of Tethys Production Uzbekistan

Cmus dauom, mereoxncep no Paseumuro nPoexKmos
Tethys Petroleum Limited (wacmo 2pynnsl KOMNAaHuil
Tethys Petroleum). /o nepexooda 6 Tethys Cmug
pabomann 6 zpynne Komnanuii Baker Hughes 6
meuenue 22 nem na npoexmax na Ceeeprommope,
8 Agppuice u nedaeno — 6 Llenmpanvroit Asuu. Cmug
00aa0aem ooUUPHBIMU SHAHUAMU U ONBLINOM 6
obaacmu nposedenis 6yPosuLx pabom, a 6 nocseoHee
B8peMA U YNPABICHIU NPOCKIMAMUL, NPOECOCHU

U KOOPOUHAUUU UHIMEZPUPOBAMNHBLY CePEUCHBLX
KOHMPAKIMOB. -

METOAbI IIOBBIIINEHU A HEOTEOTIAYN
HA 3PEJIOM MECTOPOKJIEHHN N
B PECIIYBJINKE Y3BEKHCTAH

DPPEKTUBHOCTD TEXHOJIOTUU PA/TUATIBHOTIO
OypEHM YKE JABHO CUUTAETCS CIOPHBIM BOIIPOCOM
B OTpacau. B atMocdepe aTux nporuBopeunii Tethys
Petroleum Limited B 2010 rogy Ha4a1a KAMIIAHUIO 1O
BHEJJPEHUIO TEXHOIOTUU PAJJUATIBHOTO OYPEHUS C
LEJIBIO TTOBBIMIEHN I HE(PTEOTAAYN HA MECTOPOXK/ICHUHN B
THO3AHEH CTAIUU pa3paboTKH B Peciybinrke Y36E€KUCTAH.
J151 Y30€KUCTAaHA 3TO HNEPBBII ONBIT UCTIOIb30BAHUSA
JAHHOM TEXHOJIOTUU.

Kommnanus Tethys Petroleum Limited 3annumaeTcs
Pa3BEAKON U JOOBIYEH HEDTU U I'a3a. B HacTosIICe
BPEMS B [IEHTPE BHUMAHHN A KOMITAHUH — LleHTpanbHas
Azusg u npuHaiexamue Tethys Petroleum npoeKkThl
B Kazaxcrane, Ta/KUKHCTAHE U Y36EKUCTAHE. DTO
€IMHCTBEHHAA HE3ABUCUMAsA KOMITAHH S, KOTOPAs
pPaboTaET BO BCEX ATUX TPEX peCIyOINKAX.

Hedranoe mectopoxaenne CeBepHblr YPTAOyIak
HAXO/IUTCS HA I0T€ Y36EKUCTAHA U ObIIO OTKPBITO
B 1972 rofy € r€OJIOTUYECKUMU 3A1TACAMU HE(PTH
OpUOIU3UTENBHO 124,2 MiH 6appenert. Ha cerogHAmHuiI
JIEHBb HA CTPYKTypPE NPO6YPEHO 119 CKBAXKUH, U
OCTATOYHBIE 3ATACHI, ITO OLIEHKAM CIIELTUAINUCTOB,
COCTABJIAIOT 7,3 MJIH Oappeert.

MeCTOPOXKIEHHE IIPEACTABIAET COOOIM KAPOOHATHYIO
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Steve Elliott is currently General Manager of Tethys
Production Uzbekistan (Part of The Tethys Petroleum
Group of Companies). Prior to joining Tethys, Steve
was with the Baker Hughes Group of Companies for
22 years, working in the North Sea, Africa and latterly
Central Asia. Steve bas detailed knowledge and
experience of drilling operations, with recent focus
on project management and the execution and co-
ordination of Integrated Services contracts.

The effectiveness of radial drilling technology has
long been a contentious issue within our industry,
and it was into this climate of controversy that
Tethys Petroleum Limited in 2010 embarked upon
a campaign of radial drilling to enhance oil recovery
from a mature oil field in the Republic of Uzbekistan.
This would be the first application of radial drilling
technology in Uzbekistan.

Tethys Petroleum Limited is an oil and gas
exploration and production company currently
focused on Central Asia with projects in Kazakhstan,
Tajikistan and Uzbekistan. It is the only independent
oil and gas company operating in all three Republics.

The North Urtabulak oil field in southern Uzbekistan
was discovered in 1972, with calculated oil in-place of
approximately 124.2 million barrels (“MMbbls”).

To date, 119 wells have been drilled on the structure,
and remaining oil thought to be in the region of
7.3 MMbbls.

The field is a carbonate reef structure of Jurassic age,
with an average reservoir thickness of approximately
320 m.

In March of 2010, Tethys Petroleum Limited via its
subsidiary Tethys Production Uzbekistan acquired the
Contractor rights to the North Urtabulak Production
Enhancement Contract, whereby the Contractor
is obligated to implement new technologies and
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PU@OBYIO CTPYKTYpPYy FOPCKOro Bo3pacra, Co CpeiHeNn
MOIITHOCTBIO IIJIACTA OKOJIO 320 M.

B mapre 2010 roxa Tethys Petroleum Limited uepes
cBOe JouepHee npegnpusatue Tethys Production
V36€KUCTaH NPUOOPEIIa IPABA NOAPAIUHKA IO IOTOBOPY
006 yBEJIMYEHNH JOOBIYH HA CEBEPHOM YPTAOYIAKE,
COINIACHO KOTOPOMY NOAPSTIUK OOA3YETCS BHEAPUTD
HOBBIE TEXHOJIOTUU U METOJWUKHU MOBBIIIECHUS JOOBIYH
JKUJKHUX YITIEBOAOPOAOB HA MECTOPOXKAEHUU CEBEPHBIN
Vprabyinak. B cBOIO ouepens, NOAPAAYNK ITOTydaeT
IIPABO HA IIOJIYYEHUE CBOEH JIOJIN YBEJIMYEHHOMN
(IpUpPAaIIEHHO) JOOBIYU. Mozienb 1acTa CEBEPHOTO
Vprabynaka, co3gannas Tethys Petroleum rmpu nomomu
nporpamMmHoro obecnieuenus Petrel/Eclipse B 2010
TOAY, IOKA3aJ1a IPUCYTCTBUE 3HAYUTEIBHBIX 34ITACOB
OCTABIIENCA HEPTHU, OOBIIAA YACTh KOTOPBIX OKA3471ACh
«3AMEMJIEHHOM» MEX/TY CYIIECTBYIOMUMHU CKBAXKUHAMU.
CHUTYAIUIO OCTIOKHSIN MHOTOYHCJIEHHBIE TTOBPEXIECHUA
NpU3a00HHON 30HBI CKBAXKUH U UCTOILIEHHOE HA JAHHBINA
MOMEHT JABJICHUE IVIACTA HA MECTOPOXAeHUN CeBEPHBINA
Vprabynaxk.

B TaKMX yCJIOBUAX TPEOOBAIOCH HANTH PEIIECHUE,

IPU KOTOPOM OCTABIIHECS 3AI1ACHI HE(PTU MOIJIN OBbITh
U3BJIEYEHBI HANOOJIEE PEHTAOETBHBIM CIIOCOOOM.

Tethys Petroleum 1 ee IpeAMIECTBEHHUKH 10

JIOTOBOPY O MOBBIIEHUY HE(PTEOTAAIN COBMECTHO

C TOCYIAPCTBEHHON HEPTSIHOM KOMITAHUECH
«Y36€eKHePTEra3» paHee yKe UCIOIb30BAIU TEXHOIOIUHU
TOPU3OHTAIBHOTO 6yPEHUS U 3APE3KH OOKOBBIX CTBOJIOB
C [IEJIBIO U3BJICYCHUS JIOTIOJIHUTE/IBHBIX 3211ACOB

new techniques to enhance liquid hydrocarbon
production from the North Urtabulak field. In return
the Contractor receives an allocation of this increased
(incremental) production.

A Petrel/Eclipse reservoir model of North Urtabulak

HedTH. TeM HE MEHEE 3TH KAITUTAJIOEMKHE U JIOBOJIbHO
PHUCKOBAHHBIE METO/IBI OBUIH IPU3HAHBI DJKOHOMHYECKH
HE3(P(PEKTUBHBIMHU B YCIIOBUSIX MECTOPOXKACHHU S
CeBepHBbIH YPTAOYIaK, yYUTBIBAS €I'O UCTOIMEHHOCTb.

Taxske Ha MECTOPOXKICHUH MTPEATIPUHIMAINCH [TIOIIBITKH

CTUMYJIMPOBAHUS IPUTOKA HE(TH MPH IIOMOITTH
KHUCJIOTHOM OOpabOTKH, HO PE3Y/IBTATHI IIOKA3AJIH, YTO
CTUMYJIMPYIOIIUH PACTBOP PACTIPOCTPAHSIICS IO Ty TH
HAaNMEHBIIIETO COIIPOTUBJICHUS, TO €CTh YCTOMYHBO

10 HIZKEJICKAITUM ITPOAYKTUBHBIM 30HAM ILIACTA.

VYUTBIBAsI BBIIECKA3aHHOE, OKU/AJIOCh, YTO PA/IUATIBHOC
OypeHue NO3BOAUT KOMITaHUHU Tethys 60see apHEeKTUBHO

Y TOYHO ITOJTyYUTh AOCTYII K 3aAEMJIEHHON HEPTH
W/WJIHN K TEM YITIEBOJOPOAAM, KOTOPBIE PAHEE ObIIN
HEZOCATAEMBL

OCHOBHOM 06J1ACTBIO UCTIOIB30BAHUS PAIUAIBHOIO
OypEHUsI 10 CETOAHSAIIHETO IHS ObLIIN MAJIOACOUTHBIC
1 UCTOIICHHBIE MECTOPOXKICHUS C HU3KOM
MIPOU3BOJUTEIBHOCTBIO M HETTTYOOKMMHU (MeHee 2750 m)
CKBXUHAMU. B painanbHOM 6ypeHnn 3PMOEKTUBHO
HCIIOJIb3YETCSI MOJU(PUITHPOBAHHAS TEXHOJIOT U

ru6koit HKT 1151 6ypeHnst GOKOBBIX CTBOJIOB IMAMETPOM

50 MM U IPOTSKEHHOCTBIO 10 100 M OT OCHOBHOI'O
c1BOJ1a. OCHOBHAS LI€JIb STOI'O METO/1A 3AKJIIOYACTCS B

VIIYYIICHUU IPOU3BOIUTEIBHOCTH OCHOBHOH CKBAKHUHBI

3a cyeT OypeHus PaJuaIbHbIX CTBOJIOB 34 IIPEJEIIbI
TOBPEK/IEHHO ITPU3a60HOM 30HBI M OOECIICYEHU N

>

commissioned by Tethys Petroleum in 2010 indicated
the presence of significant volumes of remaining oil in
place, much of which was ‘trapped’ between existing
wells — a situation exacerbated by severe near-
wellbore skin damage and the currently pressure-
depleted condition of the North Urtabulak reservoir.
A solution was therefore required whereby these
remaining oil reserves could be accessed in a cost-
effective manner.

Tethys Petroleum and its contractual predecessors
to the Production Enhancement Contract with
the state-owned oil company Uzbekneftegaz, had
previously implemented horizontal drilling and
sidetracking technologies as means of accessing
additional oil reserves. However, these capital
intensive and relatively high-risk technologies were
no longer considered to be cost effective for the North
Urtabulak reservoir in its current state of depletion.
Similarly, acid stimulation of the reservoir had also
been attempted at North Urtabulak, although it was
found that the stimulation fluid tended to follow
the path of least resistance, which is invariably into
the lower productivity zones of the reservoir. It was
therefore hoped that radial drilling might allow Tethys
to more efficiently and more accurately access trapped
and/or previously inaccessible hydrocarbons.

Radial drilling’s principal application to date }
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JIOCTYIIA K HEZIPEHHUPYEMBIM y9aCTKaM I1JIACTA.
B HacTOsAIIIEE BpEMS 3TA TEXHOIOTUS TPUMEHSETCS
TOJIBKO B BEPTUKATBHBIX HJTU TTIOYTH BEPTUKATBHBIX
CKBKUHAX, XOTS TTPOJIOTIKAIOTCS UCCIIETOBAHUS IO
JTOPA6OTKE STOM TEXHOJIOT'UH JIJI5I UCTIOIb30OBAHUS B
HAKJIOHHBIX U TOPU3OHTAIBHBIX CKBAKMHAX. Permenus
I10 BBIOOPY CKBAKMH-KAHN/IATOB TIPHHHUMAIOTCS
COBMECTHO OIIEPATOPOM H TTOAPITIUKOM 10O
pPaguaIbHOMY OYPEHHIO, BOCHOBHOM B 3ABUCHMOCTH
OT MEXAHUYECKOT'O COCTOSTHUS CKBAKUHBI 1 €€
TIPOU3BOICTBEHHOT'O ITOTEHITUAIA.

[1pu BEIGOPE CKBAKUH-KAHIUTATOB JIJIS
pPaguanbHOrO GYPEHUS MPUHUMAIOTCS B PACYET
CJIEIYIONIHE KITIOUEBbIE MOMEHTHL.

MEXAHMNYECKUE ITAPAMETPBI

Pa3mep KOTOHHBI. CYIECTBYIOINIEE Ha CETOHS
060PYIOBAHUE TSI PATUAIBHOTO OYPEHUS TO3BOJISIET
paboTaTh B KOJIOHHAX HAPYKHBIM JIMAMETPOM

5-1/2 mrorima u BblIe. OG0PYAOBAHUE TAKKE ITO3BOJIAET has been in marginal and mature fields with low
pPaboTaTb B OTKPBITHIX CTBOJIAX HOMUHAJIBHBIM productivity and shallow (<2750 m) wells. Radial
JuameTpom 4-1/2 IrorMa 1 BhILIE. drilling effectively applies modified coiled tubing

HeckoIBKO 006CcaJHBIX KOJTOHH. CYIIECTBYIONAS technology to penetrate lateral holes of 50 mm in
CHCTEMA PAAUATBHOTO OYPEHM S ITO3BOJIAET BBIPE3ATH diameter up to 100 m from the original wellbore. The
OKH4 TOJIBKO B OHOM KOJIOHHE. Ppe3epoBKa yepes principal objective of this technique is to improve the
HECKOJIBKO O6CAJHBIX KOJIOHH HEBO3MOKHA, YYUTHIBASA production profile around the original wellbore by
CYIIECTBYIOIIYIO CUCTEMY (DPE3EPOBKU. penetrating beyond the damaged skin zone and by

Mapxka KOJIOHH. JI0JI0Ta U3 KapOu/1a BOIb(ppama, accessing trapped pockets of hydrocarbons. At present
HCIIOJIb3YyEMBIE IS (PPEZEPOBKU OKOH B KOJIOHHE this technology can only be applied in vertical (or near-
MOTYT OBITh UCITOJIb30BAHBI TOJIBKO B OOCAJHBIX vertical) wells, although research is ongoing to adapt
KonoHHaX Mapku N-80 (kaTeropus «/I> B pOCCUNCKON this technique to deviated and horizontal wells. Suitable
KJIACCU(DUKAIII) UJTA HIKE. well candidates for radial drilling are mutually agreed

ToAMHA CTEHKH KOJIOHHBI. [Ipy HhIHENTHEN between the operator and the radial drilling contractor,
KOHCTPYKIIMU BO3MOXHA (PPE3EPOBKA KOJIOHHBI C based principally upon the mechanical condition of the
MAaKCUMaJIbHOM TONIMHON 10 MM. well and its production potential.

IIeMeHT 3a KOJIOHHOH. /1151 YCIIENTHOM (Dpe3epOBKU The principal factors to be taken into consideration
OKHa B KOJIOHHE OOOPY/IOBAHUEM PATUATBHOTO when selecting suitable well candidates for radial
OypEHM S HEOOXOINMO XOPOIIIEE CIIETITICHHE drilling operations are as follows.

LIEMEHTA MEX/y KOJIOHHOU U Hopoaoun. Ilpu

C1A00M IEMEHTAIIUU MOT'YT BO3HUKATD CJIOKHOCTHU MECHANICAL FACTORS

WY CHOU IPU TUAPABINYECKOM IIPOMBIBKE. * Casing Size: The current radial drilling equipment can
KauecTBO 11eMeHTaXa OOBIYHO OLIEHUBACTCS IIPU operate in production casing sizes of 5-1/2” OD or
UCTONb30BaHMU AKL, greater. The equipment can also operate in 4-1/2” or

HaxkJI0OH CKBa>KHHBI. [TOCKOJIbKY Pa/IMaJIbHOE greater in-gauge open hole.

OypeHUE UCTIONB3YET 3(PPEKT I'PABUTALINH, YKIIOH » Multiple Casing Strings: The current radial drilling
CKBAXHUHBI HE JIOJKEH MTPEBBINIATH 60 IPaIyCoB OT configuration can only penetrate single strings of
BEPTUKAJIN. casing. Overlapping casing strings cannot be milled

I'myOGnHa cKBaKHUHEIL. CyIIIECTBYIONAs CUCTEMA with the existing cutting system.

COCO6HA PabOTATH IPU MAKCUMAIBHOH ITTyOHHE * Casing Grade: The tungsten carbide bits used to mill
CKBaXMHBI 3000 M. casing exits are limited to casing grades of N-80

IITypd B ckBaKkuHE. [[7151 OCAXK/ICHUS BBIMBITOT'O (Russian grade ‘D’) or less.

[UIaMa IO/ OTKJIOHUTEJIEM HEOOXOAUM HIYP(d  Casing Wall Thickness: In its current design, the
r1youHoI 10 M. maximum casing wall thickness able to be milled is

TeMmmepaTypa Ha 3a00€ CKBaKHHEI. He I0/pKHa 10 mm.
npesbinaTh 120 °C. * Casing Cementation: In order to successfully initiate

JdasireHue Ha 32a00€ CKBa KHHBI. He JI0JKHO a casing exit, the radial drilling equipment requires
npeBbIaTh 6500 psi (GyHTOB HA KB. AIOHM). a good cement bond between the casing and the
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IINTACTOBBIE U TEOJIOTHYECKHE ITAPAMETPDI

HaK/JIOHHBIE IVIACTBI. [171aCThI C 60JIBIINM YITIOM

MaJCHUA B LIEJIOM HE ITOAXOAAT IS PAJUAIbHOI'O
OypeHMs, OCO6EHHO T€, TAE HAOMIONAETCA PA3HAs
HOpI/ICTOCTb MC)K,[LY 6III/13IIC>K3H_II/IMI/I IUIACTAMUN.

HecormacHbI€ HAILIACTOBAHM A. PAIIHMAIbHBIC

U3MEHEHHU ST, BHIKJIMHUBAHHUS X HECOIIACHBIE
HAIUTACTOBAHUS OGBIYHO IPUBO/ISAT K 33/ICPXKKAM HJTH
ITOJTHOM OCTAHOBKE IIPOIIECCA TPOMBIBKH.

Musnepaausanusa. F3BeCTKOBASA U KDEMHHUEBAS

MHUHEPATHU3AUSA B KAPOOHATAX U TIECKAX MOXKET OBITh

IIPUYHHOU HYJIEBOM IIOPHUCTOCTH, YTO [JEJIACT CKBAXKUHY

HE NOAXOMASIIECH JIJIS1 PAUATIBHOTO Oy PEHUSL.

KaBepHO3HEFIE H IOPHUCTHIE (POPMHUPOBAHHU .

[TOCKOJIBKY IPOHUKHOBEHHE I'MIPOMOHUTOPHOL

CHCTEMBI TPEGYET OMPEICIICHHBIX IPAHUIT, KABEPHO3HbBIC

U ITIOPUCTBIE (POPMHUPOBAHUS B [IEJIOM HE MOAXOAAT JJIs
pagnuaabHOrO GypEHUSL.

PoIxuIbIe 1I1ACTBI. [IDOMBIBKA PBHIXJIBIX IJIACTOB

B L1E€JIOM IPUBOAUT K BBIMBIBAHHIO ITOPOJI, YTO
NPENATCTBYET NPOABUKEHUIO IIPOMBIBOYHOI
KOMIIOHOBKU.

OBanopuThI. COMN, TUIIC U AHTU/IPUTHI B LIEJIOM

HE NOAAAI0TCS HPOHUKHOBEHUIO TMJJPOMOHUTOPHOM
CTpyen.

st mecTopoxieHUs1 CeBEPHBIN YPTAOyIaK KEPHOBBIE

MPOO6BI INTACTOBBIX ITOPOJ, OBIJIN OTIIPABJIEHEI B
J1260PATOPUIO CUCTEM ParanbHOro 6ypenus (RDS)
JUIA SKCIIEPUMEHTAIbHBIX MUCIIBITAHWI. Ha camom
MECTOPOXK/AECHNH ObLIN UCIIOJIB30BAHBI AIPETaT C
ru6xort HKT komnanuu RDS B CO4€TAHMU CO CTAHKOM
10 KAIIPEMOHTY CKBAKUH X]-450, B3ATBIM HA IIOA P
KoMIaHuew Tethys.

Iocne BBI6Opa MOAXOASANNX CKBAXKUH PAAHUATIBHOE

OypeHUE IPOUCXOAUT CICAYIOMUM OOPA30M:

1.

8.

9.

Imymenue CKBaXMHBL MOHTAXK YCTAHOBKU /11
KAaIIPEMOHTA CKBAKMHBL ITogbem Tpyo6.

CITYCK B CKBAXKUHY CKpEOKa U 111a6JI0HA JIIs
06CaIHBIX TPYO.

IMpucoegunenue orkaoHuTeNs K HKT u ciiyck Ha
HEOOXOJUMYIO INTYOUHY.

OpHEHTUPOBAHUE OTKJIOHUTEIA (IIPU
HEOOXOJUMOCTH).

MonTax ru6kor HKT 1 cTosika (I'ycaka).

Cryck ppesa u ppe3epoOBKA OTBEPCTHS B KOJIOHHE.
CIyCK B CKBa>KMHY KOMITOHOBKH C HACATKOH,
IPUCOEANHEHHON K 100-METPOBOMY I'HOKOMY
nuIaHry v ru6koit HKT.

Bypenue cTBona AuamMeTpoM 50 MM U
IPOTSXKEHHOCTBIO 10 100 M.

IToBOpOT OTKIOHUTEIA HA 90 I'PalyCOB.

10. IToBTOp 11ar0OB 6—9 10 3aBEPIICHUS GYPEHUS BCEX

YCTBIPEX CTBOJIOB.

11. TToxbeM OTKJIOHHUTEJIS IO BTOPOI'O YPOBHS (€ECINU

HEOOXO/IUMO).
DTa Iporeypa MOXKET TOBTOPSITHCS ITPU Oy pPEHUN HA

JIF060M HEOGXOAMMOM KOJIMUECTBE YPOBHEH.

BbICOKOTEXHONOIM4YHO,
KAYECTBEHHO, B CPOK!

formation. A poor casing bond generally results

in difficulty or failure in jetting operations. The
competence of the cement bond is generally assessed
by CBL.

» Wellbore Inclination: Since the system relies upon
gravity to seat the radial drilling, the well inclination
should not exceed 60 degrees from vertical.

* Wellbore Depth: The present system is designed to
operate at a maximum depth of 3000 m.

* Wellbore Rathole: A rathole of 10 m is required to

allow the jetted debris to settle beneath the deflector

shoe.

Bottomhole Temperature: BHT should not exceed

120 Deg C.

» Bottomhole Pressure: BHP should not exceed
6500 psi.

RESERVOIR & GEOLOGICAL FACTORS

 Dipping Formations: Steeply dipping formations are
generally not suitable for radial drilling operations,
particularly where there are porosity differences
between adjacent formations.

» Unconformities: Facial changes, pinch-outs and
unconformities generally result in a stalling or
stoppage of the jetting process.

* Mineralization: Calcitic or siliceous mineralization
in carbonates and sands can result in zero porosity
which renders the well unsuitable for radial drilling.

 Cavernous and Vuggy Formations: Since the forward

penetration of the jetting system relies upon some
lateral constraint, cavernous and vuggy formations
are not generally suitable for radial drilling
operations.

Unconsolidated Formations: jetting of

unconsolidated formations generally causes

washouts which impedes forward progress of the
jetting assembly.

Evaporites: Salts, gypsum and anhydrite are generally

not penetrable by jetting action.

In the case of the North Urtabulak reservoir, core

samples of the reservoir rock were sent to Radial

Drilling Systems’ (RDS) laboratory for pilot testing,

At North Urtabulak the RDS coiled tubing unit was

operated in conjunction with Tethys’ contracted

XJ-450 truck-mounted workover rig. }
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B nporecce pagnanbHOro 6ypenus no ruokum HKT
LUPKYIHUPYET (PUABTPOBAHHASA (<10 MUKPOH) BOZA, 4
nepgopanus JOCTUTAETCA 32 CUET BBIOPOCA BOJBI UEPE3
COIJIA TIOJ] BBICOKUM JIABJIEHUEM, COOTBETCTBYIOIIUM
MPOYHOCTH HA CKATHUE NOPOJ, I/1ACTA. CAEPKUBAHHE
cTpyu rubkorit HKT 1 KOHTPOJIb Ha HOBEPXHOCTHU
MHO3BOJIAIOT NOAAEPKUBATD IOCTOIHHOE HATIPSXKEHHNE
TUOKOTO IIVIAHTA B PAJJUATIBHOM CTBOJIE. DTO
HATSKEHUE BMECTE C TOYKOU BBIXO/IA M3 KOJIOHHBI JAET
BO3MOXKHOCTB OOPA30BAHUIO TOJIBKO NPSIMOI IMHUN
MIPU BBIXO/IE U3 KOJIOHHBI [P YCJIOBUH COXPAHEHHU S
3TOr'O HATSKEHUA. B KApOOHATHBIX (M KAPOOHATHO-

CLIEMEHTHPOBAHHBIX) IJIACTAX MOCJIE OYPEHUA GOKOBBIX

CTBOJIOB MOKET UCHOJIb30BATHCS KUCIOTHAS IPOMBIBKA
10%-M pacTBOPOM COJIAHOM KMCJIOTHL B cpeiHeM Ha
OypEHME KAXKIOTO CTOMETPOBOIO HGOKOBOT'O CTBOJIA
MNOTPEOOBAIOCH MEHEE [IBYX 4aCOB HA CEBEPHOM
Vprabynaxke.

Bceero as paguanbHOro 6ypeHus Ha CEBEPHOM
Vprabynake 6bLI0 BBIOPAHO MATh CKBAXKUH,
IPEACTABISIONNX U3 ce6s1 OOCAKEHHBIE U
HEOOCAKEHHBIE, HAXOAAIMMECA B PA3HBIX YACTAX
MECTOPOXKAEHUA. BCe CKBAKMHBI ObLIIN BEPTUKAILHBIE
WJIU IIOYTU BEPTUKAIbHBIE. Ha 4eTBIPEX CKBAKMHAX-
KAHJUATAX ObUTH IPEANPUHATHI IONBITKU 6y PEHUSA
4JeThIPEX GOKOBBIX CTBOJIOB HA OJHOM YPOBHE, 4 HA
ckBakuHe NU-116 — 1o 4eTsIpe GOKOBBIX CTBOJIA HA
JBYX YPOBHSAX. 34 UCKJIIOUEHUEM CKBAKUHBI NU-44, rne
YA7I0Ch IIPOOYPUTB JIUIIB [jBA GOKOBBIX CTBOJIA, HA BCEX

Upon selection of suitable well candidates the radial
drilling procedure is as follows;
1. Kill well. Rig up workover unit. Retrieve existing
completion string.
2. Runin hole with casing scraper and casing drift
assemblies.
Connect deflector shoe to tubing and run in hole to
required depth.
Orient deflector shoe (if required).
Rig up coil tubing unit and gooseneck.
Run in hole with casing cutter and initiate casing exit.
Run in hole with jet assembly connected to 100 m
flexible hose and coiled tubing.
Perforate 50 mm diameter hole up to 100 m in
length.
9. Rotate deflector shoe through 90 degrees.
10. Repeat steps 6 through 9 until all four laterals are
completed.
11. Raise deflector shoe to second level (if required).
This procedure may be repeated for as many
additional levels of penetration as required.
Throughout the radial drilling process the coiled
tubing string is circulated with filtered (< 10 microns)
water, and penetration is achieved through high
pressure jetting via nozzles matched to the compressive
strength of the formation. By maintaining control of the
coiled tubing from surface the jetting string is held in
constant tension thus permitting only straight forward
departure perpendicular to the original wellbore. In

o
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OCTAIBHBIX CKBAKMHAX 6YPEHHUE OKA32JI0Ch YCIICIITHBIM 1
ObLIIU IIPOOYPEHBI GOKOBBIE CTBOJIBI JNTMHOM OKOJIO 100 M
HAa BCEX IIJIAHUPYEMBIX YPOBHSIX. Bce 60OKOBBIE CTBOJIBI
0111 06paboTaHbI 10%-M PACTBOPOM COJISIHOM KHUCIOTBI

carbonate (and carbonate-cemented) reservoirs, a 10%
HCl acid wash can be applied after drilling each lateral.
On average, it took less than two hours to complete the
radial drilling of each 100 m lateral at North Urtabulak.

cpaasy nociie 6ypeHus. Pe3ybTaTel pagnualbHOTO
OypEeHUs1 HA MECTOPOXK/ACHUU CEBEPHBIN YPTAOyIaK
TMIOK43aHbI HA CJIEAYIONIEH CBOJAHOM AT PAMME.

NU-87 — ¢ 60KOBBIM OTKPBITBIM CTBOJIOM,
PACIIONIOKEHHAA Yy Th IOJKHEE LIEHTPA MECTOPOXK/ICHUS.

Bcero npobypeHO YETBIPE PAIUATIBHBIX CTBOJIA, KAXKbIA

JUIMHOU 98 M Ha 111y6urHE 2450,9 M. [IeOUT CKBAKHUHBI

YBEJIMUMIICS C 56,6 6Gappereit nedtu B CyTKH (6HC) miepes

paguanbHBIM GypeHueM 10 69,8 GHC TTocie Hero. TakuM
06pa3oMm, JO0ObIYA YBEJINYHIIACh HA 13,2 O6HC (23%).

NU-79 - BepTHUKa/IbHAA CKBAKIHA, PACIIOJIOKCHHAS
4yTb K CEBEPY OT LIEHTPA MECTOPOXKIEHHUA U
€IMHCTBEHHAsI OOCA’KEHHAS CKBA’KMHA, HA KOTOPOH
IPOBOAWJIOCH PaIMaIbHOE OypeHure. Bcero mpooypeHo
4 GOKOBBIX CTBOJIA, KAK/IBIE ytHOM 100 M.

B ¢BsA3M ¢ BOSHUKIIMMU IIPH OYPEHNU OTUX CTBOJIOB
CJIOKHOCTSAMU, JIBA U3 HUX OBUIM IIPOOYPEHDI HA
ry6uHe 2436,7 M, a 1Ba APYTUX HA INTYOUHE 2476 M.
ITpearonaraeTcs, 4YTO BO3HUKIINE TPYJHOCTHU ObIN
CBSI32HBI C IVIOXHUM KaY€CTBOM IIEMEHTAKA MEXY
06CaTHOM KOJIOHHOM M IOPOJOM. [Ie6UT HE(PTH HA ITOM

CKBaKHHE BBIPOC C 10,6 Gappeiett B CyTKU /10 54 6appenet

B CYTKH [IOCJIE PAJUAJIBHOI'O OypeHus. Takum 06pa3omM,
YBEJIMUEHME COCTABIAET 43,4 6appener B CyTKU (409%).

46 N 2 (040) Uionn / June 2012

In total, five well candidates were selected for the
radial drilling trial at North Urtabulak. These were a
combination of cased-hole and open-hole completions
located in different parts of the field. All wells were
vertical or near vertical. In four of the well candidates
one level of four laterals were attempted and in well
NU-116 two levels of four laterals were attempted. With
the exception of well NU-44 (where only two laterals
were achieved), in all the remaining wells four laterals
of 7100 m were successfully achieved at each level. All
laterals were treated with a 10% hydrochloric acid wash
immediately after drilling.

The results of radial drilling at North Urtabulak are
summarized in the chart below.

NU-87 — is an open-hole sidetracked well located
slightly south of centre of the field. In total, four laterals
(each of 98 m in length) were radially drilled at a
depth of 24509 m. Oil production from this well has
increased from 56.6 barrels of oil per day (“bopd”) prior
to radial drilling to 69.8 bopd after radial drilling. This
represents an increase of 13.2 bopd (23%).

NU-79 —is a vertical well located slightly north of
centre of the field, and is the only cased-hole well
candidate on which radial drilling operations were
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NU-92 — HEOO6CAKEHHAS CKBAKUHA Pe3ynvmamuot npumenenus paouaisnozo oypenusn, %
C 3APE3AHHBIM GOKOBBIM CTBOJIOM - Post RD production incremental in percent
Ha4 BOCTOKE MECTOPOXKeHUS. Becero
po6ypeEHO 4 6OKOBBIX CTBOJIA, s
KaK/IbIU AIMHOI 100 M Ha TI1yOrHE
2457 m. [1ebuT HE(PTU HA ITOH h—-
CKBaKHUHE BO3POC € 64,1 10 79,2 6HC
MOCJIE PAJHUAIBHOIO OYPEHMS,
YTO COCTABIISIET YBEJIMUYECHUE
IPOU3BOIUTEIBHOCTH HA 15,1 6HC
(24%).

NU-44 — HeO6CAKEHHASI CKBAKIHA
C 32PE3aHHBIM OOKOBBIM CTBOJIOM
H4 CEBEPO-3aI1/IE MECTOPOKACHUSL.
[Tpu 6ypeHnn pauaaTbHbIX
CTBOJIOB BO3HUKJIN CEPhE3HBIE
TPYAHOCTH, IPETIOIOKUTETHHO
CBSI3aHHBIE C TEM, YTO CKBQ)KI/IHQL " = =
paHee 1oABEPIaAIACh KUCJIOTHOMN N HL-TE NUET LT wLE
06paboTKe. JaHHAS KUCJIOTHAS Creancumvt,/ Wells
06pabOTKA U TIOCJIEAYIONIEE
YBEJIMUECHUE JUAMETPA CTBOJIA, CKOPEE BCETO, 1

1 -
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MOCJIYKHJIM [IPUYMHOU HEBO3MOKHOCTHU LIEHTPOBKU performed. In total, four laterals were drilled (each
OTKJIOHUTEJIA B CKBAXKUHE. TeM HE MEHEE YAATIOCh 100m in length). Due to difficulties in initiating these
32pe34aTh 1BA GOKOBBIX CTBOJIA B 3TOM CKBAKUHE (OIUH laterals, two were drilled at 2436.7 m and a further
JUIMHOM 94 M 1 BTOPOI — 23 M) Ha INIyOHHE 2451,3 M. two were drilled at 2476 m. It is believed that the
HecMOTps HA TO YTO yAJIOCh TPOOYPUTD JIUIITHb problems encountered in drilling the final two laterals
J1Ba 6G0OKOBBIX CTBOJI4, IEOUT CKBA’KUHBI YBETTUYHIIC may have been due to a poor cement bond between
¢ 50,9 10 94,9 6HC, T.c. Ha 44 6HC (86%). the casing and the formation. Oil production from

NU-116 — HeJaBHO [MPOOGYPEHHAsE BEPTUKAIbHAST this well increased from 10.6 bopd to 54 bopd after
CKB2)KHA HA CEBEPO-3aI1a/I€ MECTOPOXKIECHUSL. DTA radial drilling. This represents an increase of 43.4 bopd
CKBa)KMH4, I10 CyTH, HUKOI/]A HE JOObIBAJIA CKOJIb- (409%).
JINOO 3HAYMMBIX OObEMOB HE(PTH, YTO, IO OOIIEMY NU-92 - is an open-hole sidetracked well in the east
MHEHUIO, CBSI3aHO C €€ PACIIOIOKEHUEM B TOM YaCTHU of the field. In total, four laterals were drilled (each
MECTOPOXK/ACHUS, I7I€ HAOIIOJACTCI UCKIIOYUTEIBHO 100m in length) at a depth of 2457 m. Oil production
HU3Kas IIOPUCTOCTD U IMPOHUIIAEMOCTb IIOPOJ, from this well has increased from 64.1 bopd prior to
[Ipeanonaranock, 9To 6ypeHue OOKOBBIX CTBOJIOB B 3TOM radial drilling to 79.2 bopd post radial drilling. This
CKBA)KMHE, BO3MOKHO, [IO3BOJINT BBIMTH 32 IIPE/ICIIbI represents an increase of 15.1 bopd (24%).
HU3KOIIPOHHUIIAEMBIX ITIOPOJ, U OOECIICYHUT JOCTYII K NU-44 - is an open-hole sidetrack in the north-
3aracaM 60see IPOAYKTUBHOM YACTH MECTOPOXKICHHSL west of the field. Some considerable difficulties were
Bcero 6pU10 3ape3aHo 110 4 GOKOBBIX CTBOJIA HA IBYX encountered in initiating laterals in this well and this
YPOBHSX, KAK/IbIH yTHHOIM 100 M. HecMOTps HA TO YTO thought to be because the well had been previously
B 3TOM CKBA’KMHE OBLIIO IPOOYPEHO 8 GOKOBBIX CTBOJIOB, acidized. This acidization and consequent hole
HAJIeK/IbI HE ONIPABAATNUCE. [I]pOU3BOANTEIBHOCTD enlargement undoubtedly affected the ability of the
CKBQ)XUHBI /IO PA/TUAJIBHOI'O OYPEHMS COCTABIISIA deflector shoe to centralize in the wellbore. However,
1,25 6Hc, TTocyie — 5 6HC. we did still manage to drill two laterals in this well

B niesiom pasinanbHOE 6ypenne Ha CEBEpHOM (1x94 mand 1 x 23 m) at a depth of 2451.3 m. Despite
VpTrabynake MOKHO CHHUTATD JJOBOJIBHO YCIICITHBIM. only having achieved two laterals in this well, oil
32 BO3BMOXKHBIM UCKITIOYCHUEM CKBAXHUHBI NU-116 production increased from 509 bopd prior to radial
(110 O6OCHOBAHHBIM IPUYMHAM, CBA3AHHBIM C drilling to 949 bopd after radial drilling, resulting
KOJIJIEKTOPCKHUMH CBOMICTBAMM), BCE CKBAKHHBI, in an increase of 44 bopd (86%).
IIPEAIIOJIATAEMBIE JIJIS ITUX IKCIIEPUMEHTAIBHBIX NU-116 —isa newly-drilled vertical well in the north-
UCTIBITAHUH, TOKA32JIM 3HAYUTE/IbHBIN POCT west of the field. This well has never really produced
IIPOU3BOAUTEIBHOCTHU B PE3YIBTATE PA/TUAIBHOIO any significant quantities of oil and the consensus of
OypeHus. OTHAKO CJIEIYET 3aMETUTD, YTO XOTS opinion is that the well is located in a part of the field
MIPOU3BOAUTEIBHOCTb MHOTUX U3 3TUX CKBAXKUH, with exceptionally low porosity and permeability. It
I7ie IPOBO/IUIIOCH PAJIUATIBHOE OYPEHUE, BIOCIECTBUU } was hoped that laterals drilled from this well might }
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yIIaJ1a, MBI [TOJIATAE€M, YTO ITO CIYYUJIOCh, CKOPEE,
BCJIEACTBUE OOMIETO MA/ICHUS IVIACTOBOTI'O JABJICHUS,
HEXEJIU 10 IPUYHHAM, CBA3a4HHBIM C CAMUM
paanaIbHBIM OYPEHUEM.

Hau6o5ee BaXKHBIM BBIBOJJOM 3KCIIEPUMEHTAIbHBIX
UCHBITAHUN PAIUAJIBHOTO 6ypeHus Ha CEBEPHOM
Vprabyiake CleIyeT NPU3HATh TOT (PAKT, YTO
3aJIOI'OM YCIIEITHOI'O OCYIIECTBIEHNS PAOOT IO
paguaIbHOMY OYPEHUIO SABJISAETCS IPABUIBHBIIN
BBIOOP MECTOPOXKJEHHU U CKBAXUH. K mpumepy,

HA 3TAIIE IIJIAHUPOBAHM A HAIII OAPSAYUK I10
pagruanbHOMY OYPEHUIO IIPEAYIIPEK/IA HAC O TOM,
4TO TEXHOJIOTUA PAJJUAIBHOTO OypEHUS HAauboiee

3 HEKTHBHA HA MECTOPOK/ICHU X, TTI€ IIIACTOBOE
JABJIEHUE COCTABIIAET HE HIDKE 70% OT MEPBUYHOTO.
KoneuHo ke, CeBepHbIN YpTaOyIaK HE HOAXOAUT

O/ 3TOT KPUTEPHH, UTO, BEPOATHO, U IPUBEJIO

K TOMY, UYTO JJEOUT CKBA’KUH HA MECTOPOXKICHUHN
MOCJIE TOJbEMA B PEZYIIBTATE PASHUAIBHOIO OYPEHUSA
HE COXPAHUJICA HA 3TOM ke ypoBHE. M x0T Tethys
Petroleum 1 6bp112 OCBEIOMJIEHA 06 3TOM HPEISTCTBUH,
KOMIIAHM S NIPENOYJIA JOKA3ATh 3PHEKTUBHOCTD
TEXHOJIOTUU CBOEMY NAPTHEPY «Y36€KHEPTEraA3y»,
4TOOBI O6ECIEUYNTBD JOCTYII K APYTHUM IIPOEKTAM 1O
PEabUINTAIIIN MECTOPOXKICHUN KaK B Y30EKHUCTAHE,
TAK U B JPyTUX PETMOHAX.

MBI CTOJNIKHYJIUCH C TPO6JIEMAMHU NTPH OYpPEHNUH
PaAUaJIBHBIX CTBOJIOB TOJIBKO HA TEX CKBAXKMHAX,
KOTOPBIE HE COOTBETCTBOBAJIN OJTHOMY UJIU
HECKOJIBKMM KPUTEPUSM, OITMCAHHBIM BBIIIIE.

B yactHOCTH, Ha CKBakuHE NU-44 BOZHUKIN
TPYAHOCTH C YBEJIMYEHHBIM JIMAMETPOM CTBOJIA

B PE3YJIBTATE PAHEE IIPOBEJEHHOM KUCIOTHOMN
06pPa6OTKH, YTO IPUBEJIO K HEBO3ZMOKHOCTU
LEHTPOBKH OTKJIOHUTEJIS B CKBAKMHE. CXOKHUM
06pPa30M BO3HHUKJIM IIPOOIEMBI IIPU 33PE3KE
PagnaIbHBIX CTBOJIOB HA CKBAXXUHE NU-79 B CBA3U

C IIJIOXUM Ka4€CTBOM LEMEHTAKA MEXy OOCATHOM
KOJIOHHOI M IIOPOJIOH. DTO €IIE Pa3 NOAYEPKUBAET
BAKHOCTD X HEOOXOAYIMOCTb TOYHOI'O IIJIAHUPOBAHU S
Y BBIOOPA CKBAKHWH JJO HAYAJIA PAAHUATIBHOIO OypPEHUSL.

B 3akioueHue XxoTesaoch Obl JOOABUTD, YTO,
HECMOTPS HA UCTOLIEHHOCTD IJIACTOBOI'O JABJICHUS
Ha MECTOPOXKJAEHUH, UCIIBITAHNA HA CEBEPHOM
Vpradynake, HECOMHEHHO, JOKA3AJI1, YTO PATUATIBHOE
OypEHME MOXKET SIBJISITHCS HE TOTBKO SKOHOMHYECKHU
3(PEKTUBHBIM METOIOM, IIO3BOJISIONINM YBEJIUYUTh
MIPOU3BOIUTEIBHOCTD K O6ECTIEYNTD JJOCTYII K
«3aIEMJICHHBIM» YTTIEBOZIOPOIAM, HO U KPATYAHIIIUM
IIyTEM JJOCTHKCHU S JAHHBIX LIEJICH. DTOT METOZ,
IIO3BOJISAET JOOUTBCS TOYHOI'O Pa3MENIEHU S OOKOBBIX
CTBOJIOB U PACHIMPEHHOI'O BCKPBITUS IIJIACTOBBIX TTOPO/]
10 CPABHEHUIO C TPAJAUIIMOHHOM ntepdopanueit. Tethys
Petroleum njaHUPYET BHEPATb U UCIIOIB30BATh ITY
TEXHOJIOTUIO ITIOBCEMECTHO HA CBOUX MECTOPOXKCHHUIX
KaK B Y36EKHUCTAHE, TAK U HA IPYTUX IPOEKTAX
KOMIIAHUU B LIeHTpanpbHOM A3UN.  ©
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extend beyond this poor poro-perm area and access
reserves in a more productive part of the field. In total,
two levels of laterals (each of 4 x 100 m) were radially
drilled from open hole. However, despite having
drilled a total of 8 laterals from this well, results have
been somewhat disappointing. Oil production prior to
radial drilling was 1.25 bopd, and after radial drilling it
increased to 5 bopd.

Opverall, the radial drilling trial at North Urtabulak
can reasonably be judged to have been a success.
With the possible exception of NU-116 (for justifiable
reservoir-related reasons) all well candidates in the
trial demonstrated a significant uplift in production as
a result of radial drilling. It must however be said that
whilst production from many of these radially-drilled
wells has subsequently dropped off, we believe to be
due more to reasons of an overall decline in reservoir
pressure than to any radial drilling related factors.

By far the single most important lesson-learnt
from the radial drilling trial at North Urtabulak is
that careful field and well selection are paramount
in assuring the successful outcome of radial drilling
operations. For example, we were advised by our
radial drilling contractor during the planning phase
that radial drilling technology is most effective in
fields which retain at least 70% of the original reservoir
pressure. The North Urtabulak field certainly does not
fulfill this criterion, which is probably why the post-
radial drilling uplift in production was not sustained.
However, Tethys Petroleum was well aware of this
impediment but was keen to prove the effectiveness
of the technology to Uzbekneftegaz as a means of
securing additional field rehabilitation projects in
Uzbekistan and elsewhere.

The only well candidates in which we had problems
initiating and progressing radially drilled laterals
fell foul of one or more of the well selection criteria
outlined above. Specifically, well NU-44 suffered
from hole enlargement as a result of a previous acid
stimulation, which resulted in an inability to centralize
the deflector shoe in the wellbore. Similarly, we had
problems in initiating laterals in NU-79 due to a poor
cement bond between casing and formation. Again,
this re-emphasizes the need for careful planning and
well selection prior to the commencement of radial
drilling operations.

In conclusion, and despite the pressure depleted
condition of the reservoir, the trial at North Urtabulak
proved emphatically that radial drilling can be a cost-
effective and time-efficient application to increase
production and to access trapped hydrocarbons. It
allows accurate placement of laterals and extended
horizontal penetration over conventional perforating.
It is a technology which Tethys Petroleum Limited fully
intends to implement elsewhere, both in Uzbekistan
and within the Tethys Petroleum Group’s other assets
in Central Asia.



220033, Benapyck, MuHck, yn. Peibanko, 26

Ten.: +375 17 298 24 17. cpaxe: +375 17 248 30 26
E-mail: fidmashsales@nov.com, www.fidmashnov.com
MNpeacraButenkcTeo B Poccun «PUQcepBucs,

Ten.: +7 (916) 281 15 53

““ L5 H -
A ’ '{'.',::n“
II ““ w "'“1“

. AASIANIARL hw
AWMSERT R L

Knﬂsrmﬁuuruaoe,

& azoTHoe u[HacocHoe)
:' uﬁo&nosaﬂue
e iCoiled Tubing;
Nitrogeni,and|Bumping

R

L ® gkid

O6opyaoBanue ans|BMN!
Fracturing

220033. Belarus. Minsk. Rybalko str. 26

Tel.: +375 17 298 24 17, fax: +375 17 248 30 26

E-mail: fidrtashsalest@nov.com, www.fidmashnov.com

Representative office in Russia LLC "FIDservice", tel.: +7 (916) 281 1553




TEXHOJIOI'NH

HOBBIE TOPVISOHTDI

PAOVNAJIbHOIO BYPEHUSA
NEW TRENDS IN RADIAL DRILLING

Tonvko noasusuilcs 6 Poccuu,
MEXHON02UA PAOUAIHO20 BCKPOLNUA
NJLACMOB 8bL36AIA OONILULOLL

urmepec co CopPoHbL BEOVULUX
poccutickux negmez2a3o000bi8arOUUX
KomMnaHuii. /leticmeunensHo, 3mda
OMHOCUMEIEHO HEOOPO2A MEXHOJIO2USL
npu nPasUSILHOM NPUMEHeHUL
obecneyusaem nossluleHue oeouma,
ChABHUMOE C DE3YMAMAaML MAKUX
pecypcoemrux pabom, Kax sapesrc
00K08bLX cMB0106. OO UCIOPULL CO30AHUA
MEXHON02UU PAOUANILHO20 OYDeHUA

U NePCnexmuBax ee OaIbHeluLezo
paseumaus, npoeooumlx 8 Poccuu
pabomax u naarax no ux Paciiuperuio,
MbL 106eceo0B8al ¢ PeocmasumeaImu
romnanuu Radial Drilling Services Inc. —
OUPermopom 1o nPoU3600CMEEHHbIM
sonpocam no CHI Cepzeem Paepmariom
U DEUOHAILHBIM MEHEONCePOM 110
cmparam CHI" IOpuem Joipurvim.

Bpems korrro6uHra: TeXHOIOTHUsS
PATHATIBHOIO BCKPBITHA IIJIACTOB — COBEPIIEHHO
HMHHOBAITHOHHAA pa3paboTka. HacKoIbKO
JOJITHM OBLJI ITYTH OT TEOPETHICCKHUX PACICTOB
JO IIPOMBINIJIECHHOM peaJIH3auu?

Cepren ®aepmaH: [Ipe3nIcHT 1 OCHOBATENb
komnanuu Radial Drilling Services Inc. XaHK
Jxesncma paHee paboTan B HE(PTEra30CEPBUCHOMN
OTpPAacsu. Y3HAB 00 3TOH HOBOH pa3paboTKe,
KOTOPAs IO3BOJISICT IPH HEGOBIIINX 32TPATAX
3HAYUTEIBHO YBEJIMUUTD HE(PTE- U TA30J00BIUY, OH
CBSI3AJICS C Pa3Pa60TUNKAMHU U BBIKYITHJI OCHOBHBIC
mareHTs. HeO6X0IMMO OTMETUTB, 9TO B TO BPEMSI
€II1e HE CYIECTBOBAJIO IIPOMBIIIVICHHOI'O 06Pa31ia
06OPYAOBAHUS JIJI51 PCATHU3ALINH ITOH TEXHOIOTHUH,
IIPOBOAUJINCH TOJIBKO OIIBITHBIC p36OTI)I IIO €€
JloBeZieHUIO. JJopaboTKa O60PYIOBAHUS 3aHSLIA
JIOBOJIBHO MHOI'O BDEMEHH U PECYPCOB, ObLIT
pa3paboTaH 1 UCIIOIB30BAH Psifi HOY-XAY, U TOJIBKO
32TEM OBbLIM NTOJTyYEHBI MATEHTHI HA TO 0A30BOE
060pyaOBAHHE, KOTOPOE U CEHYAC IPUMEHSIETCS
B OTPAC/In. 3aTEM HA MECTOPOXKICHUAX B Kansace
OBLIH IPOBEJEHBI OIBITHBIE PA6OTHL, KOTOPBIE
ITOKA32/T1 KPATHOE YBEJIMYCHHUE JIEOHUTOB,
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After its appearance in Russia radial
drilling technology excited great interest
of the Russian oil and gas producing
companies. Indeed, this relatively
cheap technology, when properly used,
ensures well yield increase comparable
to the results of such resource-intensive
operation as sidetracking We are
talking with the representatives of
Radlial Drilling Services Inc. — Sergey
Faerman, Director of Operations for
CIS region, and Yury Dyrin, Regional
Manager for CIS countries.

Coiled Tubing Times: Radial drillingisa
fully innovative technology. Was it a long
way from theory to putting it into practice?

Sergey Faerman: Hank Jelsma, the President
and the founder of Radial Drilling Services Inc.
previously worked in oil and gas service sector.
When he learnt that there is a technology that
allows considerably increasing oil and gas
production with low costs, he contacted the people
who developed the technology and purchased
the master patents. It is worth mentioning that at
that time there was no industrial sample of the
equipment to implement this technology, only
experimental works were performed. Equipment’s
finishing and improvement took plenty of time
and resources, a number of know-how were
introduced and only after that we received patents
for the basic equipment that is currently used in the
sector. After that we conducted tests at the Kansas
fields, which showed well yield multiplication
following which technology started to be actively
introduced in the sector.

CTIT: Could you, please, briefly outline the
essence of the technology and the equipment
applied?

Yury Drynin: In short, the essence of the
technology is as follows. We run a whipstock
(meant to drive the tool from a vertical plane
to the horizontal one) installed on a 2.874-inch
tubing into a well. Afterwards, with the use of
coiled tubing we run a screw downhole motor
with flexible shaft which bends from vertical
to horizontal position and butts against the
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TIOCJIC YCT'O 1 HAYAJIOCh AKTUBHOC BHC/IPCHHC
TCXHOJIOTUH B OTPACIIH.

BK: He MOI1/IH OBI BBI BKPATIIE OIIHICATH CYTh
TEXHOJIOTHH U IIPHMEHsIEMOE 000pyIOBaHUE?

IOpu¥ IpIpuH: EC/1 BKPATLIE, TO CYTh TEXHOJIOI'UH
3axmouaercs B cneayomeM. Ha HKT puameTpoM 73 mm
B CKBAKMHY CITYCKAETCS OTKJIOHSIOMNY OAIMAK,
IIPU3BAHHBIN BIBECTU UHCTPYMEHT U3 BEPTUKAJILHOI
B F'OPU30OHTAJIBHYIO INIOCKOCTb. Jlajiee Ha THOKOM
TPyOE CIIyCKAETCA BUHTOBOM 3400 HBII IBUTATEND C
TUOKHUM BAJIOM, KOTOPBIH, COOCTBEHHO, U U3Ir16ACTCS
C BEPTUKAJIN HA TOPU3OHTAJIb, U YITUPAETCA B
IKCIUTyATAITUOHHYIO KOJIOHHY. 34TEM BBIPE3AETCA
OKHO JIuamMeTpom 22 MM. [locsie 3Toro o60py0BaHHE
Ha 'HKT nogHuMaeTcst, a OTKJIIOHUTEb OCTAETCS
B CKBXKUHE. []asiee CIyCKaeTcst TMOKU IIJIAHT
CO CIIELIMAJIBHON I'APABINYECKON HACAIKOM,
KOTOPBIA BXOAUT B IUIACT YEPE3 3TO NMPOJAETAHHOE
TEXHOJIOTUYECKOE OTBEPCTHUE U ITPOJIE/IBIBAET KAHA
aarHOM 710 100 M.

BK: A kakoBa cpepa IPUMEHHUMOCTH 3TOH
TEXHOJOIHH? B KaKHX KOIJIEKTOpPaxX OHA
addexTuBHa?

C.®.: Ha 1aHHBIIT MOMEHT Y HAC OTPA6OTAHBI
PEKMMBI 110 JABJIEHUIO B 3aBUCUMOCTH OT TBEPAOCTU
U IIPOHUIIAEMOCTH JIJISL PA6OTHI TPAKTUYECKU BO
BCEX IOpoAax. EAMHCTBEHHOE OrpaHUYEHHE Ha
CETONHAIIHU JIEHb — TEXHOJIOTUA IIOKA HE PAOOTAET B
0a3aJIBTE U 'PAHUTE, HO PA6OTHI B TOM HAIIPABJIECHUN
BEAYTCA.

BK: HACKOJBKO MHE H3BECTHO, HA JTAHHBIH
MOMEHT padoTaer puauax KoMmaanuu B Poccuu.
HacCKO/JIBKO TEXHOJIOTHA BOCTPEOOBaHA HA
IIOCTCOBETCKOM IIPOCTPAHCTBE, H C KAKHMH
KPYITHBIMH POCCHFICKMMH JOOBIBAIOIITHMH
KOMIIAHHAMH BEI padoTaere?

¥O.[.: IlepBbic pabOTHI B POCCHU MBI HAYAIN
npoBoguTh euie B 2003 roay. Torjia Ml HAUMHAIN
pPadoTaTh € TaTHEPTHIO KAK PA3 HA CTAJUU OITBITHO-
MPOMBIIJIEHHOT'O BHEJIPEHU A TEXHOJIOT UL
3areM B 2005 rosy B AIBMETBEBCKE OBbLJI OTKPBIT
(priran Haner Komnasuy. Ha JaHHBII MOMEHT
I POMBIIIJICHHBIE PA6OTHI B OOJIBIINX OOBEMAX MBI
npoBoguM s 'aznpoma B OpeHoypre U i JIyKOmJI-
Ilepmb. B 6yy1ieM rofy TAKXKE IJIAHUPYIOTCS PAaOOTHI
st Pocaed . Kpome Toro, Haue COTpygHUYECTBO
¢ JIyKOMJIOM HOCHT YK€ JOJATOCPOYHBINA XAPAKTED, U
MBI KPOME COTPYAHHUYECTBA C JIyKOMI-IlepMb TakKe
padoraem c JIykoun-Bonrorpan, JIyKOHI-YCUHCK,
Jlykori-KasaxcTaH v IPYTUMU [OAPA3AEIEHUAMU
ITOU KOMIIAHUU.

C.®.: Ha1o OTMETUTD, YTO HAII POCCUNCKUIA
Ppuritran O6CIyKUBACT TAKXKE Apyrue crpanbl CHIL

Voxe ynomunasica Kazaxcran, B KOTOPOM, BO3MOYKHO, }

Adupexmop no npou3eoocmeennvim onpocam no CHI
Cepzeii Paepman

Sergey Faerman, Director of Operations in CIS

production string. Then we cut a window 0.866
inches in diameter. After that coiled tubing is
pulled out but the whipstock remains in a well.
Afterwards, we run a flexible house with a special
hydraulic head. This house goes into the formation
through the window and makes a channel up to
328 feet long.

CTT: Where this technology can be used?
In what kind of formations it is efficient?

S.E.: As of today, we have exercised different
pressure modes depending on hardness and
permeability properties for almost all types of rock.
The only limitation is that the technology does not
work in basalt and granite, but we are conducting
research in this direction.

CTT: As far as I know there is a branch
office of your company in Russia. Is your
technology in demand in the former Soviet
Union countries? What big Russian oil and
gas producing companies do you work with?

Y.D.: We started performing first jobs in Russian
back in 2003. At that time we started working with
Tatneft right at the stage of pilot introduction of
the technology. Later on, in 2005 our company’s
branch office was opened in Almetyevsk. Currently
we are doing a lot of jobs for Gazprom in Orenburg
and for Lukoil-Perm. Next year we also plan to start
working with Rosneft. We have long-established
cooperation with Lukoil and besides cooperation
with Lukoil-Perm we also do cooperate with
Lukoil-Volgograd, Lukoil-Usinsk, Lukoil-
Kazakhstan and other Lukoil’s subdivisions.

S.F.: I'would like also to mention that our
Russian branch office provides services to other }
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OyZAET OTKPBIT €IIE OANH (PUIHAJ KOMIIAHUH, CIS states. We have already mentioned Kazakhstan,
KPOME TOI'O, MBI YK€ pab0TaeM B TaJPKUKHUCTAHE, where, potentially, one more branch office of
V36ekucrane, TypKMEHUCTAHE. MBI TAKXKE IVTAHUPYEM our company will be established. We also work
Ha4aTh paboTaTh B YKpauHe. Kpome Toro, ceftyac in Tajikistan, Uzbekistan, Turkmenistan. We plan
BEAYTCS IEPETOBOPHI O IPOBEAECHUN PAOOT B to start operations in Ukraine. Moreover, we are
Kurae, KOTOpBIE, CKOPEE BCETO, TAKXKE OyIET BECTH negotiating job performance in China, which, most
POCCUHUCKUH (PUITHAT KOMIIAHUH. likely, will be done by our Russian branch office.

BK: Ha KaKMX IPHHITHIIAX CTPOHNTCA Ballle CTT: What principles is your cooperation
COTPYAHHIECTBO C ITHMH KOMIIAHHUAMH, with the abovementioned companies based
M KaK BBI pEHIA€TE BONPOC C TEXHUIECCKHM on? What about technical support of your
oGecmeueHueM padbor? operations?

FO.d.: Boo61ie Mbl pab0TaEM B KAYECTBE Y.D.: We work as an independent contractor.
HE3ABUCUMOT'O HOAPATINKA. /11 TEXHUIECKOTO We have established our branch office and base

e

Oo0pa3yst Kepra nocae nPoxooKu yCmpoicmea oaa pacuaisHozo Oypenus
Radial drilling core samples

obecriedeHus padoT KAK Pa3 v ObUIM CO3[AHBI (DHIINATT in Almetyevsk to ensure technical support. But
U 6232 B AIbBMETBEBCKE. [IpaB/1a, IOCKOIBKY XaPAKTEDP since our work implies continuous travelling from
PaboTHl Yy HAC B OCHOBHOM PAa3'bE3JHOM, HAIIN one site to another, our coiled tubing units only
KOJNTIOOMHTOBBIE YCTAHOBKU ITPOXOAT TAM TOJIBKO undergo maintenance an servicing there and then
TO, a 3aTEM JJaJIbIIIE OTIPABJIAIOTCA HA OOBEKTBL. g0 to the sites.

BK: HaCKOJIBKO €CTh HEOOXOZHUMOCTh CTT: Is it necessary to further develop and
B JaJIbHEHIIEM Pa3BHUTHH T€XHOJIOT'HH improve radial drilling technology, and do
PaTHATBHOI'O BCKPBITHS IIACTOB, H BEXYTC TN you do any research in this direction?
KaKHe-TO HCCIEJOBAHH A B 9TOM HAIIPABJICHHH? S.F.: Certainly, any technology needs

C.@.: PazymeeTcs, 106ast TEXHOJIOT' U JOJIKHA improvement and development. Our design bureau
Pa3BUBATHCA, U PAOOTHI IO €€ COBEPIIEHCTBOBAHUIO specially works to improve the technology. And
IOCTOAHHO BEAYTCA B HAILIEM KOHCTPYKTOPCKOM the tasks are actually assigned by the clients. For
OI0pO. 33/1a41 IIPU STOM CTABAT 3dAKA34YUKU. JJOITyCTHUM, example, some two years ago the depth limit when
€III€ [1BA TOjA HA3a/, TIPEJEI IO ITTyOUHE ITPU applying radial drilling was 8,202 feet. Currently
NPUMEHEHUN PATUAIBHOTIO BCKPBITHUA 661 2500 M. we already work at the depth of 10,500 feet. Taking
Certuac Mbl y2ke padoTaeM Ha IimybrHax 3200 M. into account borehole pressures, this is a good
Ecim y9uTeIBATh CKBAKMHHBIE JABJIECHUA, 9TO progress. Besides, as I have already mentioned,
JOBOJIBHO CYILLECTBEHHBIN PBIBOK. Kpome Toro, Kak we are designing a special drill bit meant for hard
A YK€ YIIOMUHAJI, MBI Pa3PA6aTBIBAEM CIIEIIUATIBHOE rocks.
JIOJIOTO JJIA IIPOXOXKAEHUA TBEPABIX TOPOJ,. Y.D.: Really, almost all the technology

FO.[I.: IeACTBUTENBHO, IPAKTUYECKH BCE improvements are stipulated by clients’ requests.
Pa3pabOTKH B O6JIACTA COBEPIIEHCTBOBAHUSA For example, we faced certain problems when
TEXHOJIOT YUY BBI3BAHBI 3AIIPOCAMHU KJIUEHTOB. cutting a window in D-110 grade steel, due to its
Hanpumep, MbI CTOJIKHYJIHCH C IIPOGIEMOI BBIPE3KH hardness. In this context we designed a drill bit
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technologies

OKHA B cTaJi1 Mapku /] 110 u3-3a ee TBEpJOCTHU.

B 37071 CBA3U ObLT Pa3pabOTaH HOBBII JU3AMH JOJIOTA,
KOTOPOE MOXKET PpabOTATh C 3TOH CTAIBIO. [lasee 6b110
OI'PAHHUYCHUC 10 YI‘IIY HAKJIOHA CTBOJIA CKBAKWHBI —
MBI MOIJI PA60TATh TOJIBKO IIPHU HAKJIOHE

J10 30 rpatycoB. Ceryac MBI yKe pabOTaEM B
CKBAKMHAX C YITIOM HAKJIOHA CTBOJIA O 60 rpaiyCoB.

BK: A 9T0, 1O BanteMy MHEHHIO, ABJIAETCA
OCHOBHBIM KOHKYPEHTHBIM IPEUMYyIIECTBOM
BallleH KOMIIAHHH?

C.®.: Ha MO B3IVIAJ, TYT OUYECHD BA’KHDI IBE BEU.
O60pyAOBAHUE — ITO, IO CYTH, TOIBKO JKEJIE3KA,
MHCTPYMEHT AJIs1 IPOBEAECHUS paboT. PagymeeTcs, 32
3TO BPEMS MBI PA3PA00TAIN OYEHb MHOI'O HOY-X4Yy,
KOTOPBIE B HEM PEATN30BAHbL. OJJHAKO OCHOBHBIM
BCE K€ CYUTAIO KBATU(PHUKAIINIO pAOOTAIOUIETO HA HEM
NEPCOHAIA. Y HAC BECh HOBBIA ITEPCOHAI ITPOXOAUT
0b6y4eHrEe HA CKBAXKUHAX B OITBITHON KOMAH/JIE.

17151 TOrO 9TO6BI 3(P(PEKTUBHO UCIIOIB30BATh 3TO
060pYAOBAHUE, HYXKHO ITOJTyYUTh ONPEIEICHHBIN
OIBIT, IOHATD, KAK KAKasl CKBA>KHA BEACT CeO4 B
OIIPEJIEJIEHHBIX YCIOBUAX.

FO.[I.: Kpome TOro, y HaC yke HapaboTaHa OOJbIIas
6432, OCHOBAHHAS HA UCIIBITAHUAX, KOTOPBIE
MPOBOJAATCA HA IOBEPXHOCTH, TIO PA3ITUYHBIM
NOPOAAM, SKCILTYaTAIITUOHHBIM KOJIOHHAM U T.J.
COOTBETCTBEHHO, 3TU IAHHBIE OOECIIEYNBAIOT
MNPOBEACHUE PAOOT MAKCUMAIBHO 3(PPEKTUBHO. ©

Ben 6eceny Cepreit TOPIIAYEB, <BpeMsa KOITIOGHHTA>

BbICOKOTEXHONOIM4YHO,
KAYECTBEHHO, B CPOK!

Ycmanoeéxa 0aa paouansnozo oypenus
Unit designed for radial drilling

that is able to drill this kind of steel. Furthermore,
there was a limit in terms of borehole inclination —
we could operate in boreholes with inclination

up to 30 degrees. Currently this limit shifted

to 60 degrees.

CTT: What is the main competitive
advantage of your company?

S.F.: This competitiveness issue is two-fold.
On the one hand, equipment is important;
however equipment is simply a piece of metal, a
tool to do the job. Of course, we have developed
a lot of know-how, which were implemented
in our equipment. But I believe that the most
important thing is the qualification of a personnel
operating this equipment. In our company all
the new employees undergo on-site training on
wells as part of a skilled team. In order to operate
equipment in the efficient manner people need to
receive certain experience, to understand how this
or that well behaves under specific conditions.

Y.D.: We also have a good database created based
on the results of surface tests for different rocks,
production strings, etc. Respectively, the data we
have ensure our efficient operation. ©

Sergey TORPACHEY, Coiled Tubing Times
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Yu.A. BALAKIROV, Doctor of Engineering, Deputy Director for Science and Technology, Yug-Neftegaz LLC
F.S. MAMEDOYV, Candidate of Engineering, Chief Process Engineer, Eridan LLC

3006pETEHNE OTHOCUTCS K HEPTENOOBIBAIONICH U
HedTenepepadbaThIBAIONIEN IPOMBIITIICHHOCTH.

BO3MOKHO €0 TPUMEHEHHE B IPYTUX OTPACTIAIX,

CBSI3AHHBIX C KCIUIYATALIUEN BEPTUKAJIBHBIX CTAJIbHBIX
pe3epByapoB.

Ha BHYTPEHHEN NOBEPXHOCTU OOEUANKHU (CTEHKHN)
pe3epPByapa B 3aBUCUMOCTHU OT €TI0 HA3HAYEHUS
MPOUCXOJUT CAMOIPOU3BOJIBHOE OTJIOKEHUE COIEH,
napaUHOB aC(PATBTO-CMOJIUCTBIX COEJUHEHUTA,

4 MEJIKOIMCIIEPCHBIE IOPOABI OOPA3YIOT JIOHHbBIE
WJIHACTBIE CKOIUIEHUS U HE(PTAHBIE IMYJIbCHUH, TOPTAIIIE
Ka4€CTBO HEPTH.

TeXHUYECKUMU YCIIOBUAMU IKCILTYATAIUH
PE3EPBYAPOB ITO UCTEUYEHHUH ONPEAECIIEHHOTO IEPHUOA
BPEMEHU IPEYCMATPUBAETC UX NEPUOJUYECKAS
O4YMCTKA.

W 3BECTHBIE CLIOCOOBI OUMCTKH PEZEPBYAPOB IO
CTOMMOCTH IIPEBBIIIAIOT BO3MOXKHOCTH NPEATIPUATHH,
4TO NPUBOAUT K UCIOJIB30BAHUIO PYYHOI'O TPyJa
BO BPEJJHBIX YCJIOBUAX C HEJJOITYCTUMOI
NPOAOJIKUTENBHOCTBIO BDEMEHH U ITPU PE3EPBYAPHOM
gedunure.

IIpenaraeMslii CriocOO JIUIIEH OTMEYEHHBIX
HEJOCTATKOB. CIOCO6 NPUMEHNM 0O€3 IPOMEJICHHU S
K MCHOJIb30BAHMUIO ITOCJIE CJINBA KUJKOCTH U
BCKPBITHSA JIIOKOB C UCITOJIb30BAHUEM ITEPEABHUKHOTIO
MPOMBIIIJIEHHOI'O TPAHCIIOPTHOI'O O60PYAOBAHUA
U KOJITIOOMHI'OBOM YCTAHOBKH, IIPUMEHSAEMOIT B
PA3JIMYHBIX IIPOLECCAX TTPU IKCILTYATAIIUH CKBAKIH.

IIpu UCIIOIB30BAHUU CIIOCO6A TIPOU3BOAAT COOPKY
Ha/IpE3EPBYAPHON (PEPMBIL, ITIOKA3aHHOU HA PUCYHKE 1.
Boxkpyr pesepByapa 1 yCTaHaABIUBAIOT CTONUKH 2 C
MOHTA KHOMU IJIOIIAJIKOM, HA KOTOPYIO YCTAHABINBAIOT
KOJITIOOWHTOBYIO (DEPMY C HAIIPABJISIONIMMU AIIIIAPATOM
4 ¥ JOTIOJIHUTEJIBHYIO TPYOY 5, KOTOPAS HAIIPABJISIET
Pa3MaTBIBAIOIILYIOCS C 6apatana 6 KOATIOOUHTA 7
B IOJIBECHOE CITYCKO-TIOZ/TbEMHOE YCTPOMCTBO 8 C
BEPTYIIKON. K OHOF 13 CTOEK KPEAT 1IebenKy 9,
PETYINPYIOUTYIO BEICOTY YCTPOUCTBA YEPES TPOCHI,
MPOITYIHIEHHBIE YEPE3 CUCTEMY OJIOKOB.

PacnipeiesieHne TEXHOIOTMYECKOTO O60PYAOBAHUA
HA4 IUIOUIAJIKE BOKPYT PE3EPBYAPa MOXKET ObITH JIIOOBIM,
HO IIPEJIATAETCA IOKA3aHHOE HA PUCYHKE 2 C TEMH XKE
0603HAYCHUAMHU (BUJ CBEPXY).
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invention described in this article
erelates to oil producing and oil refining
industries. It can also be used in other
sectors related to operation of vertical steel tanks.

There is a spontaneous deposition of salts, paraffin,
asphalt and resin compounds on the inner surface of a
tank’s shell (wall); fine rock particles form muddy deposits
on the bottom of a tank and oil emulsions that negatively
affect the quality of oil.

Operational specifications of oil storage tanks provide for
their cleaning at regular periods of time.

The cost of the known methods of tank cleaning is
very high and companies cannot afford it. That leads
to a situation when companies use manual labor under
harmful conditions for inadmissibly long period of time
and experience a shortage of oil storage tanks during the
cleaning time.

We propose a method that does not have the
abovementioned shortcomings. The cleaning can start
right after draining the tank and opening the hatches. This
cleaning method involves mobile industrial transportation
equipment and a coiled tubing unit that is used during
different well operation processes.

To apply this cleaning method it is necessary to assemble
a truss over a tank, as shown in figure 1. Then around the
tank 1 posts 2 with the mounting pad are installed. On the
mounting pad we install coiled tubing with the guiding unit
4 and an additional tube 5 that guides the tube uncoiling
from the reel 6 of a coiled tubing unit 7 into the suspended
running and pulling device 8 with a whirly. To one of the
posts we fasten a winch 9 that regulates the height of the
device via wirelines passed through a system of blocks.

There may be any distribution of technological
equipment on the site around the tank; however, we
propose to locate the equipment as shown in figure 2 with
the same designations (top view).

The suspended running and pulling device is shown in
figure 3. The system is designed in the form of several tube
sections with flanged connections, with the tube length
corresponding to the tank height and with a possibility for
the system assembly on the mounting pad. The assembly is
done in the following order. To the top connecting pipe 1
with a stopper ring 2 against which abuts the second ring
3 with three holders 4 meant for wirelines that regulate
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Pucynox 1 — Coopra nadpesepayapnoii fepmot
Figure 1 — Assembly of truss over the tank

ITogBeCHOE CITyCKO-TIIOABEMHOE YCTPOUCTBO
IIOKA3aHO Ha PUCYHKE 3. KOHCTPYyKTUBHOE
HCIIOJTHEHUE BBITIOTHEHO B BU/IE HECKOJIBKUX
YYACTKOB TPYO C (PIAHIIEBBIMU COEJUHEHUSAMU U
JJIMHOM, COOTBETCTBYIOIIEH BbICOTE PE3EPBYAPA, C
BO3MOKHOCTBIO COOPKH YCTPOHCTBA HA MOHTAKHOH
wiomaake. COOpKy NPOBOJAT B CIEAYIONMICH
HOCIENAOBATENBHOCTU. K BEpXHEMY TATPYOKY 1 C
IPHUBAPEHHBIM YIIOPHBIM KOJIBIIOM 2, B KOTOPOE
YIIMPAETCA KOJIbLO 3 C TPEMA KPOHIITEUHAMU 4 /11
TPOCOB, PET'YJIMPYIOT BBICOTY IIOAbEMA U CITyCKA
YCTPOUCTBA B pe3epByape. Perynupyemslri (paHers
BEPXHEN YACTHU YCTPOUCTBA YEPE3 IIPOKIAIKY 5 C
HIDKHEN YaCThIO UMEET CBOOOJHBIN 3230 Z, uepes
YIIOPHBIH MOAMUITHUK 6 COGAMHECH C BEPXHUM (DIAHIIEM
KOXKYXOM 7, PA3bEMHBIM 10 OCEBOM IIJIOCKOCTU
ONOJIAM, ¥ 33(PUKCHPOBAH HAKJIAJKAMHU 8.
TTOAIMUITHUK BCTABJIAETCA YEPE3 XOMYT 9 pazbeMa
BEPTYIIKH C (PIIaHIIEBBIM COEJUHEHNEM 10, BEPTYIIKU
pacnpenaennuTeabHou KaMepou 11. K JOHBIIKY KaMepPbl
NPUKPETIEHBI BBIXOAHBIE ITATPYOKH, K KOTOPBIM
IIAPHUPHO NPUKPEIJIEHBI HAIPABJIAIOMUE TPYOHI 114,
COOPAHHBIE U3 MATPYOKOB, UMEIOIUX XOMYTHI C
3aKPEIVIEHHBIM OAHUM KOHLIOM TPOCaMHu 12, a gpyrue
KOHLIBI IIPOITYIIEHBI YEPE3 OTBEPCTUSA KPOHIITEHHOB 13.
DTHUMHU TPOCAMHU PETYIUPYIOT YCTAHOBKY
HAIPABJIAIOMUX TPYO K CTEHKE Pe3epByapa U (PUKCALTUN
TpOCcoB. Ha KOHIIaX TPy6 3aKPEIICHBI TAHT'€HIIUAJIBHO
HAIIPABJIAIONUE CTPYIO JKUAKOCTHU Cota 14,
3a(PUKCUPOBAHHBIE HAKJIAHBIMH I'AMIKAMH.

ITocne rOTOBHOCTH PACKPYYHUBAIOT THOKYIO TPYOY.
ITocie BBIXO/Ia KOHILA TPYOBI U3 HAIIPABJIAIONIETO
AMIapara ¢ 3TUM KOHIIOM COETMHAIOT HAKOHEYHHUK-
pazobuUTesNb 16, BROAAIIHIM B CTAKAH 17, HATIPABICHHBIH
KOHYCOM 18 1 1IeHTpaTopamu 19, COElMHEHHBIF C
TUOKOU TPyOOI 20 OBICTPOCHEMHBIM COCIUHEHNEM 21.
Hapn coeguHUTENBHBIM (PIIAaHIIEM BEPTYIIKH C KAMEPOH
UMEETCS OKHO S JIJIs1 KOHTPOJISI Pa300IIEHS BXO/A
JKMJJKOCTU B KAMEPY I10 BBITEKAHUH KU KOCTH.

3aBepHIAOINEI 3TAIl PAOOTHI IIPEYCMATPHUBACT
TIPOMBIBKY PE3EPBYAPOB JIO YUCTOM BOJBI
C IIpUMEHEHNEM pacTBopuTene 1 ITAB, ¢
UCIIOIb30BAHUEM BOJOHATHETATEIBHOM CUCTEMBI
KOJITIOOWMHI'OBOY YCTAHOBKH. ©

BbICOKOTEXHONOIM4YHO,
KAYECTBEHHO, B CPOK!

Pucymmz Pacnpeodenenue mexnoiozuueckozo
000pDy008anUA HA NACUAOKE 60KPY2 Pe3epeyapa

Figure 2 - Location of the equipment on the site around

the tank
the height of the device
in a tank. The adjustable
flange of the top part of
the device has a spacing
gap Z with the bottom
partvia a gasket 5; via
a thrust bearing 6 it is
connected to the top
flange of a cover 7, which
is splittable into two parts
along its axial plane, and
is fixed with the straps 8.
The bearing is inserted via
aclamp 9 of the whirly’s
connector with flange
connection 10, whirly of a
distribution box 11.To the
distribution box bottom
output connecting pipes
are attached to which
guiding tubes 11a are pin-
jointed. The guiding tubes
consist of the connecting
tubes that have clamps
with one end fixed by
wirelines 12 and with the other end passed through holes
in holders 13. By these wirelines we adjust the installation
of guiding tubes against the tank wall and fix the wirelines.
Nozzles 14 are connected to the tube ends and fixed with
the nuts. The nozzles are meant for tangential direction of
fluid streams.

After the assembly is done the coiled tube is uncoiled
from the reel. When the coiled tube’s end comes out of the
guiding device we connect to this end a separating head
16, coming into a sleeve 17, guided by the cone 18 and
the centralizers 19, connected to a coiled tube 20 by fast
make-up connection 21. There is a window S above the
connecting flange between the whirly and the distribution
box. This window is meant to control separation of fluid
input into the box.

The final stage provides for washing the tanks with the
use of solvents and surface active substances until the water
becomes clean. This operation is done with the use of water
injection system of a coiled tubing unit. ©

Pucynox 3 — Ilooeéecnoe cnycko-
noosemmnoe yCmporcmeo

Figure 3 — Suspended running
and pulling dp evice
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MPaKTUKA

Mbl AEJIAEM TO, 3AYTO HE BEPYTCA
HEDPTECEPBUCHDbIE TMITAHTDI

WE DO WHAT HUGE OIL SERVICE
COMPANIES DO NOT DO

Ha sonpocor «Bpemeru koamroobuHza» omeeuarom Baaoumup Buxmopoeun Xotimos,
eenepanvtbiil oupexmop OO0 Ypan-Husatin-KPC», u Bauecaas Huxonaesuy ILIIymaxos,
anaenwlil urnxcerep OO0 Ypan-/lusaiir-1THI .

Today we are talking to Viadimir V. Khoimouv, Director General of Ural-Design-KRS LLC
and Vyacheslav N. Shumakouv, Chief Engineer of Ural-Design-PNP LLC.

B.B. Xoiimos B.H. Illymaxoe
V. Kboimov V. Shumakov
Bpemsa konTio0uHTra: KakKuM KOJITIOOHHTOBBIM Coiled Tubing Times: What coiled tubing
000pyIOBaHHEM pacnosaraer Bamre equipment does your enterprise have?
npesnpuAaATue? V.V. Khoimov: In Ural-Design-PNP Group
B.B. X0o¥MOB: B rpymmne npenpusaTu «Ypan-JIuzaia- we have two coiled tubing units operating. One
ITHIT> paGoTaloT JBE KOJTIOOUHIOBBIE YCTAHOBKH. DTO of them is RANT-10 manufactured in 2000 by
PAHT-10 Beirycka 2000 roj1a npon3BoACTBA ['pynIiel FID Group under serial number 2, because at
OH/I 1o OPSIIKOBBIM HOMEPOM 2, IIOCKOJIbKY TOT7IA that time FID Group just started the production
O] TOIBKO HAYUHAJI IIPOU3BO/ICTBO KOJITIOOMHIOB, of coiled tubing units, and the other one is
a Taxke ycranoska MK20T seimrycka 2007 roga MK20T manufactured in 2007 by Fidmash. Both
npounsBoacTsa C3A0 «Puamant». O6€ yCTaHOBKU coiled tubing units are constantly in operation.
HAXOJATCA B IOCTOAHHON PAabO0TE, IPUYEM IIEPBAS yIKE The former one has been operating for eleven
OJIMHHA/IIIATh JIET B CTPOIO 6s1arofapsi pAOOTHUKAM years already mainly thanks to the enterprise
OPEANPUATUS, OOCIYKUBAIOIIUM €€, 4 TAKKE employees providing the necessary maintenance
34KJIIOYEHHOMY JJOTOBOPY HAa CEPBUCHOE OOCITYy’KUBAHUE and the aftersales agreement concluded with
C 3aBOJIOM-U3roToBUTEIEM. B cenTsiope 2011 roga BBEIN the manufacturer. In September 2011 we are
B 9KCIIYaTAUIO HOBYIO KOJITIOOMHIOBYIO YCTAHOBKY. commissioning a new coiled tubing unit.
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BK: Ha KaKHX BHYTPHCKBAKHHHBIX
PadOTaAX CHEHATH3UPYETCA KOMIIAHH
000 «¥Ypan-Insausa-ITHII>?

B.H. IllymakoB: Hama KOMIaHUsA paboOTAET B
TPEX pernoHax: [lepmckom kpae, OpeHOyprckom
PETUOHE U YIMYPTCKOI pecrtybinke. OCHOBHBIE
BH/IBI JICSITEJIBHOCTH — KUCJIOTHBIE OOPA60TKH, B
OOJIBIIIMHCTBE CBOEM I10 HATHETATEIBHOMY (DOHTY.
KonTIOOMHIOBBIE TEXHOJIOIMU — HE EJUHCTBEHHAS
cepa 3aHATHI HAIEH KOMIAHUU. Y HAC pab0TAIOT
3BEHDS 10 0OPA6OTKE NPHU3AO0ONHBIX 30H IIJIACTA,

4 TAKKE IMIPOM3BO/IUM OOJIBIIE OO'BEMHbBIC
3aKAa4YKH KUCJIOTHBIX COCTABOB C IPUMEHEHUEM
BBICOKOHAIIOPHBIX CUJIOBBIX AT PETATOB.

BK: EC/IM 3TO HE KOMMEPYECKAs TAMHA, KTO
3aKa3pIBaeTy Bac paGoThI C HCIIOJIB30BAHHEM
KOJITIOOHNHTIA?

B.B. XorimoB: OCHOBHBIE HAIIIN 3AKA3YHKU —
rpymnmna KOMIaHu# «JIykoumn», <THK-BP», «PocHeTb> 1
«PycHE(TB», 2 TAKKE HEOONBIINE HEPTEHOOBIBAIOIUE
OPEAPUITUASL, JJ151 KOTOPBIX Mbl IPOU3BOAUM PA30BbIC
paboTeL KONTIOGUHT CETOIHA HE TAK BOCTPEOOBAH, B
cpaBHeHNH ¢ 6puragamu KPC, K BEJTMKOMY COXKAJIECHUIO.
He Tak BesirKa HAa CETOAHANIHUN JECHb IMHEMKA
UCHOJIb3YEMBIX B HEPTSHON IPOMBIIIIJIEHHOCTHU
TEXHOJIOTHUH C IPUMEHEHHUEM KONTIOOMHTA. OJJHAKO
BO3MOKHOCTH IIPOBEJCHUS HEKOTOPBIX CTAHAAPTHBIX
U HECTAH/IAPTHBIX PabOT, KOTOPBIE MOKHO IIPOBOAUTH
C IIPUMEHEHUEM KOITIOOMHTI'A, C KAXK/bIM JTHEM
CTAHOBHTCS BCE OOJIBIIIE,

BK: Bbl He ITaHHpPYETE B IIEPCIIEKTHBE
3aMEHHUTH TPpaguuoHHbIN KPC
KOJITIOOHMHI'OBBIMH OIIE€ PAITHIMH?

B.B. X0¥MOB: HeT, Mbl INTAaHUPYEM PACHINPUTD
JIMHEUKY BO3MOXXHOCTEHN C IPUMEHEHUEM
KOJITIOOMHI'OBBIX YCTAHOBOK U CTAH/IAPTHBIX OpUTa/
KPC. YT0o65I B HEHM 3(P(PEKTHUBHO UCIIONIB30BATD U
KonTiIoOuHT, 1 KPC.

BK: CKOJIBKO OII€pAIIU I C HCIIOJIb30BAHHUEM
KOJTIOOHHTA BeI IpoBOoauTE B MecAI[? KakoBbI
cnenuduyeckue ycaosua Bameri paGoTer?

B.H. IlymaxkoB: B cpeHeM 1o peApPUATUIO Mbl
JICJIAEM IByM sl YCTAHOBKAMH OKOJIO JIBA/IIIATH OOPAOOTOK
B MeCA1l. YTO KacaeTcs yCjIoBUui, TO B [IepMCcKOM Kpae
CpEHUE ITTyOUHBI CKBAXKUH COCTABIAIOT 2200-2300 M,
B VIMyPTCKOM peruoHe —1900 M, B OpeHOYypPIrcKom
PETUOHE €CTh CKBAXKUHBI INTyOUHOI 4200-4300 M,
IUIACTOBAS TEMIIEPATYPA TaM Jo I1toc 80—90 rpaiycos
110 Llenbcuio. B cpeaHeM 1o MeCsIy BBIIIOTHAEM OKOJIO
12—-16 CKBaKMHO-OMEPAITHIT HA OTHY YCTAHOBKY.

BK: Ou4eBHHO, Y Ka:KJ0H 13 Banrux
KOJITFOOMHI'OBBIX YCTAHOBOK CBOS
CIHeuaITu3anmmua?

CEFERE

CTT: What type of well interventions does Ural-
Design-PNP specialize in?

V.N. Shumakov: Our company operates in three
regions: Perm Krai, Orenburg region and the Udmurt
Republic. The main specialization is acid treatments,
mainly in injection wells. Coiled tubing technologies are
not the only sphere of our company’s activities. We have
teams that specialize in bottom-hole area treatments.
We also perform large-volume injections of acid
compositions using high-pressure power units.

CTT: If it is not a commercial secret, could
you tell us who contracts you to perform coiled
tubing jobs?

V.V. Khoimov: Our main clients are: Lukoil Group,
TNK-BP, Rosneft, Rusneft and small oil producing
companies for whom we perform one-time jobs.
Unfortunately, today coiled tubing teams are not as in
demand as workover teams, for example. The range of
technologies and services with the use of coiled tubing
is not very wide in today’s oil industry. However, every
day we have more and more opportunities to perform
conventional and non-conventional jobs with the use
of coiled tubing.

CTT: Don’t you plan to replace conventional
workover with coiled tubing operations in the
future?

V.V.Khoimov: No, we plan to expand the range of
services with the use of both coiled tubing technologies
and conventional workover teams. We plan to make an
efficient use of coiled tubing and workover.

CTT: How many coiled tubing jobs do you do
per month? What are the specific conditions of
your work?

V.N. Shumakov: On average we perform around
twenty treatments per month using both our coiled
tubing units. As for the conditions, in Perm Krai the
average well depth is 7,218-7,546 feet, in the Udmurt
Republic — 6,234 feet, in Orenburg region there are
wells 13,780 — 14,110 feet deep and with reservoir
temperature of up to 80—90 degrees Celsius. On
average, every coiled tubing unit performs 12—16 jobs
per month.

CTT: Obviously, each of your coiled tubing units
has its own specialization.

V.N. Shumakov: Our RANT-10 unit is equipped with
a 8,202-feet long coiled tube, MK20T unit — with a
14,760-feet long tube and a purchased UKRS-20 will
be equipped with a 9,843-feet long tube. The coiled
tubing units are assigned to the regions where they are
most efficient. RANT-10 operates mainly in Udmurtia,
where the average well depth is 6,234 feet and where
the load on the coiled tube is not so high. The types of
operations also differ. In Udmurtia we perform well }
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MPaKTUKA

B.H. IllymaxoB: Haia ycTaHOBKA
PAHT-10 ocHamieHna ru6bkoi Tpyooit
(I'T) pmuaoH 2500 M, 2 yCTAaHOBKA
MK20T — I'T gyHO 4500 M,
npHuoOpeTeHHas ycTaHOBKA YKPC- 20
TaKKe O6yJJeT OCHAIIIEHA U BHEAPEHA
B IIPpOU3BOACTBO C I'T imnHOM
3000 M. YCTAaHOBKH 3aKPETJIEHHI 34
TEMH 30HAMH, TJI€ OHU CITOCOOHBI
addexTuBHO padoratrs. PAHT-10
paboTaeT B OCHOBHOM B YIMYPTHH,
/1€ CPEJIHUE ITTyOHUHBI CKBAXKUH
1900 M u rae Harpy3ku Ha I'T meHbIIE.
COOTBETCTBEHHO, OTIIMYAIOTCA 1
BH/IBI ICSITEIBHOCTH. B YAMYypPTUU MBI
POU3BOAUM IIPOMBIBKU CKBAKUH
U YBEJIMYUBAEM [IPUEMUCTOCTD HA
HATHETATEIBbHOM (DOH/IE CKBAXKUH,
IPU HEOOXOAMMOCTH IPOMBIBAEM
CKBAXKUHY PACTBOPUTETIEM. A
B OpeHOYPIrCKOM PETHOHE, I7IE
CKBA’KUHBI ITTYOKE, Mbl C IIOMOIIBIO 60JIEE MOIITHON
ycraHoBku MK20T genaem Takske U 60blIe
OO'BEMHBIE KUCJIOTHBIE OOPAO6OTKH HA IOOBIBAIOIIEM
donge. Veranoska YKPC-20 addexTuBHO 6yner
MCIIONB30BATHCA HA MECTOPOXKIACHUAX 3AIIaJHOMN
Cubupy, TaK KaK YCTAHOBKA 34KA3bIBAJIACH JIJISI JAHHOI
MECTHOCTH U YCJIOBUI IKCILTYATAI[UU.

BK: MeTODHUKH paboT CaMHu pa3padarsiBaere
HJIM IIPUMEHAETE THIIOBBIE?

B.H. IIlymakoB: BO-TIEPBBIX, €CTD IVIAH-34KAa3,
COCTABJIAEMBIN 3AKA3YUKOM, 4 BO-BTOPBIX, y HAC
HA4KOILJIEH MHOT'OJIETHUI OITBIT, HAPAOOTAHHBIF UMEHHO
B COOTBETCTBUU CO CIENU(PUKOI OOCTYKUBAEMBIX
HAMH PETUOHOB. KOHEYHO, MBI CTAPAEMCS YYUTHIBATD
HE TOJIbKO KOJUIEKTOPCKHE CBOVCTBA IVIACTOB, HO U
JPpyryue MHIUBUAYAJIbHBIE (DAKTOPDI, BIUAIOINIAE HA
JOCTHUKEHHE YCIIEITHOCTH IIPU IIPOBEAEHUN PAOOT HA
CKBAKMHE.

BK: Kakue yHHKaJIbHBIE OIIEPAIHH
C IPUMEHEHHEM KOJITIOONHTa Bamer
KOMIIAHHH YABAJIOCh OCYIIIECTBUTD?

B.B. XO¥MOB: Sl 661 HE HA3BAJI 3TU ONIEPALTUN
YHHUKAJIBHBIMH, BO3MOKHO, OIIPE/IEJIEHUE
«OTIUYaIoIuecs» oyger TouHee. B OpeHbyprckom
peruone B By3yiyke Mbl pa60Ta€eM YK€ IECTD JIET,

HO KOT/|A 3aKA34YUK ITIOCTABUJI IIEPE]] HAMH 331249y
OCBOEHMA CKBAKUH C IIPUMEHEHUEM KOJITIOOMHIOBBIX
U A30THBIX TEXHOJIOI'UH, MBI CIEIAJIM 3KOHOMUYECKUE
PacyeThl ¥ IPUIIIN K BBIBO/LY, YTO BBII'OTHEE JJIs1

3TOTO 3aKA34YMKA OYIET IPUTTIACUTDH KOMITAHHIO
JIImomMbeprke», I TAKUE TEXHOJIOTUH OTPAOOTAHBI U
MMEIOT XOPOIIIHE PE3yAbTAThL. MBI IPUIILIH K BBIBOJTY,
YTO HAIIEH KOMIAHUH HY>KHO HAYYUTBCI KAYECTBEHHO
MIPOU3BOAUTB TE ONIEPAITNH, KOTOPBIE HE JICKAT B
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Koamioobunzoeasn ycmanogxa PAHT-10
RANT-10 CT unit

cleanouts and increase the injection capacity of the
injection wells and, if necessary, we can clean a well out
using a solvent. In Orenburg region where the wells are
deeper we use a more powerful MK20T coiled tubing
unit and also perform large-volume acid treatments of
the production wells. UKRS-20 unit will be efficient on
the oilfields of Western Siberia, since we ordered this
unit for this particular region and operation conditions.

CTT: Do you develop job performance
methodology on your own or do you use typical
methodology?

V.N. Shumakovw: Firstly, we have a plan-order
prepared by the client. Secondly, we have gained great
experience according to the specific features of the
abovementioned regions. Of course we try to take into
account not only the reservoir properties, but also
other individual factors affecting the success of well
interventions.

CTT: What unique operations with the use
of coiled tubing did your company manage to
perform?

V.V.Khoimov: I would rather call such operations
“different” instead of calling them unique. We have
been working for six years in Buzuluk in the Orenburg
region, but when a client set a task to complete a well
with the use of coiled tubing and nitrogen technologies
we made cost estimates and came to a conclusion
that for this particular client it would be cheaper to
contract Schlumberger where such technologies are
well proven and have good results. We understood
that our company needs to learn performing in a high
quality manner the operations that are not in the huge
service companies’ sphere of interests. We have selected
two technologies. First one is cleaning the production



cpepe UHTEPECOB I'NI'AHTCKHUX CEPBUCHBIX KOMIIAHUM.
BeI6panu iBe TEXHONIOTUH. ITepBas — O4MCTKA

nudTos HKT ot ACTIO. MBI y>k€ IPOBEJIN Ha OOBEKTAX
OpeHOyprue@TH yCIEUIHbIE OIIBITHO-IIPOMBIIICHHBIE
PpaboTeL. BO3MOXHO, HE YHUKAJIbHBIE, HO MHTEPECHDIE
Y JIJIA 3AKA34YUKA, U JUIA HAC. B IpUHIIUIIE TAKUE
padoThl O cuiaM U 6puragam KPC, HO ¢ moMOIIbIO
KOJITIOOMHT'A Y/1A€TCSI 3HAYUTEIBHO COKPATUTD BPEMS
UX IPoBeicHUs. TaKkKe XOTEIOCh Obl OTMETUTD,

4YTO JAHHAA TEXHOJIOIUs OTMEYEHA HA €KETOTHOM
Texnonorunyeckom popyme 2011 rona THK-BP
HArpaZiofl B HOMHUHAITNUY «JIydIlTie TEXHOJOTUU U
WHHOBAIMU B Kateropuu KPC». Bropas pa6oTa: Mbl
NPOM3BEJIU PA30yPUBAHUE CTOI-KOJIEL] C IPUMEHEHHUEM
KOJITIOOUHTIA U OTPE3aHUE NPpUxXBadeHHOH yacTu HKT.
K YHHKaJIbHBIM ONEPALIUAM, IYMAIO, MOKHO OTHECTHU
Haiy pa3zpaboTky KPOT-2 — KoMIIEKC 0O0PYAOBaAHU
JJIA PAAHUAJIBHOTO 6ypPEHM S TPONYKTUBHBIX
HE(PTAHBIX IVIACTOB C IPUMEHEHUEM KOJITIOOUHTA.
DTO YHUKATIBHOE OOOPYAOBAHUE, XOTS B MUPE HEUTO
MOJOOGHOE U €CTh, HO UMEHHO TOT'O, YTO COOUPAEMCS

B KOHEYHOM CY€TE CAENIATDb Mbl, Hd JIAHHBIN MOMEHT B
HEMTAHOU IPOMBIIIICHHOCTHU HET.

BK: Kakmue eme rexHoaoruu TKPC, momumo
KOJITIOOHHI'A, BOCTPEOOBAHEBI B PETHOHAX PaboT
Baiuer KOMIIaHHH?

B.B. X0¥MOB: BOCTpe60OBaAHBI PEMOHTHO-
U3O0JSALMOHHBIEC PA6OTHI TO (POH/TY CKBAXKHH C LIEJIBIO
JIMKBUJAITUH 3aKOJIOHHBIX [IEPETOKOB UJIN I'A30BbIX
OPOABICHUI. DTHU PAOOTH OCOOEHHO AKTYaJIbHBI B
VIMYPTHY, TJ€ y HAC CKOHLIEHTPUPOBAHBI OCHOBHBIE
06beMbl paboT 1o KPC. I10 TeM WU MHBIM IPUYUHAM
J10 20% 1O6BIBAIOIIETO (DOHAA CKBAXKUH TPEOYIOT
peanuManmny, npexsje scero PUP, motomy 4To (hOH[
OYE€HDb CTAPBII, CPEJHUN BO3PACT IIPEBLIIACT 25 JIET.
I103TOMY MBI B CBOEM OU3HEC-TIAHE IPOMUCAJIH, UTO B
TEKYILEM IO/ly OIIpoOyeM HOBbIE TexHOMO0rnu PUP. Eme
OfiHA 6OMBIIAA 324A49a — OTPAHUYEHUE BOJOIIPUTOKOB
10 OOBOJJHEHHBIM IJIACTAM. MBI PEIIAEM €€ COBMECTHO
C TIEPMCKOM KOMIaHUEN «] IOTMIKC»: CaTUMCA C €€
NPEJCTABUTENSAME 33 KPYTJIBIA CTOJL, BBISIBIISIEM
MNPOOGJIEMBI, UIIEM K HUM UHJUBU/YAJIbHBIA ITOAXO.
TTONMMAIKC NOAOHPAET XUMUYECKUE COCTABBL, 4 YPaJl-
Ju3and ux BHeAPAET. PE3yIbTaTsl IOJIOKUTEIbHBIE,
HO, HAJJO CK434Th, HE OLIEJIOMJISIONINE, TOCKOJIbKY HE
BCET/1A yIA€TCA YOEJUTh 3d4KA34HUKA B HEOOXOAUMOCTH
NPOBEAEHUA 3TUX 3(P(PEKTHUBHBIX, HO JOPOTOCTOAMUX
paodorT.

B.H. IllymakoB: /13, IITy6OKO€E BCKPBITHE
NPOAYKTUBHBIX TOPU3OHTOB C IPUMEHEHHUEM
obopynosannusa KPOT-2, KOTOPOE MBI PA3BUBAEM,
0€3yCIOBHO, NEPCIIEKTUBHOE. HO Takke
NPOPAOATHIBAEM U IPYTUE UHTEPECHBIE TEMBI,
HAIIPUMED, UCIIONb30BAHNE OMHAPHBIX CMECEH,
334Ka4YKy KOTOPBIX IPOBOJIUM C IIOMOIIIBIO KOITIOOWHTI 4.

IIpou3BOAUM IIPOMBIBKU I'OPAYEI JKUAKOCTBIO }

CEFERE

string from asphalt, resin and paraffin deposits. We
have already performed pilot works at the facilities of
Orenburgneft. These are probably not unique works,
but they are very interesting both for the client and

for us. In general, workover teams are able to perform
such works, but coiled tubing units help considerably
reducing the time of such operations. I would like to
emphasize that this technology won an award in the
Best Workover Technologies and Innovations category
at the 2011 TNK-BP Technology Forum. The second
work is drilling out stop rings with the use of coiled
tubing and cutting stuck parts of production strings.

I think that our development — KROT-2 system — can
be considered a unique technology. KROT-2 is an
equipment system meant for radial drilling of the
productive formations with the use of coiled tubing.
This is unique equipment. Although there is something
similar existent in the world, this particular technology
that we plan to apply is currently the one and only in
the oil industry.

CTT: Besides the coiled tubing, what other
well servicing and workover technologies are
in demand in the regions where you company
operates?

V.V.Khoimov: The works in demand include
squeeze jobs to eliminate behind-the-casing flows and
gas shows. These works are particularly important for
Udmurtia, where we perform most of our workover
operations. Due to different reasons up to 20% of the
well stock requires workover, mainly squeeze jobs,
because the wells are very old ones with an average
age of above 25 years. That is why our business plan
stipulates testing new squeeze job technology this
year. Another important task for our company is water
shutoff works in the watered reservoirs. We tackle this
issue in collaboration with Polieks Company from
Perm: we sit down together, identify the issues and
try to find individual solutions of such issues. Polieks
selects chemical compositions and Ural-Design applies
them. The results are positive but, I should say, not the
astonishing ones, because not always we manage to
convince the client of the necessity of performing these
effective but expensive operations.

V.N. Shumakov: Of course, deep opening of
the producing formations with the use of KROT-2
equipment system is a promising technology to
develop. But we are also working over other interesting
technologies. For example, use of binary mixtures
injected via coiled tubing. We also perform bottom-
hole area cleaning with the use of hot fluids to
enhance oil recovery. As it has already been mentioned
we performed stop rings drilling out. I think this
technology will be included into our series production.

CTT: Based on what criteria do you select your
equipment?
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TIPAKTHKA

3200MHO 30HHBI IUTACTA C [EJIbIO MOBBIIICHISI
HedTeoTAadn. Kak y»ke TOBOPUJIOCH, TPOBEIH
pas3bypuBaHME CTOI-KOJIEL, JlyMalo, 3Ta TEXHOJIOTUS
OyZIeT B HAIIIEM CEPUITHOM IPOU3BOJCTBE.

BK: KakoBsbI 1151 Bac KpuTepuu BRIGOpA
IIPOU3BOTHUTEISA O0OPYTOBAHUS?

B.B. X0¥MOB: MBI IO3UITUOHUPYEM CEOS C
OTEYECTBEHHBIM ITPOU3BOIUTEIIEM, XOTS U3YIUITU
Y UMIIOPTHBIE AaHAJIOTH, paboTaIu C HUMU. Ho
BCE K€ MPEIIOYTEHUE OTAAEM OOOPYIOBAHUIO
OTEUYECTBEHHOT'O TPOU3BOACTBA.

BK: HHCTPYMEHT JJI1 BHYTPHCKBAKHHHBIX
PaGOT C KOJITIOOUMHIOM KAKHX KOMITAHHUH
npeanoYuraere?

B.H. IllyMmaxkoB: THCTPYMEHT KOMITAHUU
«PocTOKrexnonorun» u3 Kpacuogapa. B nocnegnee
BpEMS OOPATU/IN TAKXKE BHUMAHUE HA IIPOAYKIIUIO
KoMmniaHuu «Cub Tper Cepuc» n3 Camapsl
COTPYOHHUYAEM 1O U3TOTOBJIEHUIO PEXYIIETO
uHcrpyMeHTa ¢ OO0 «BUTTEXHUKA» (ropop ITepmb).

BK: HcnbrTeiBaeT iu Bama xommanua
IIPOOIEMY HEXBATKH KBATU(PHITUPOBAHHBIX
KaJIpoB?

B.B. XO¥FIMOB: T4 1p06JIEMA — OIHA U3 OCHOBHBIX Ha

JIIOOOM NPEATIPHUATHNA. MBI PEIIAEM €€ ITyTEM OOYYEHU A
MOJIOEXKH, TEPEJAYN ITPAKTUUECKOTrO OnbITa. He niem
0 ITyTH NEPEMAHUBAHUSA CIIELIUATIICTOB C IPYTUX

npeanpudaTui. CraBKa ce1aHa Ha MOJIOLOE IOKOJIEHHE.

W eM IpyrUum IyTEM: A€M OOBABIEHHS O BAKAHCUAX,
NIPOBOAMM cobecenoBanu. KoneuHo, crapaeMcs
OpaTh TEX, Y KOTO 34 IIJIEYAMHU ECTb ONBIT PA6OTH B
KPC, B 6ypeHnn. YeIoBEK JOKEH TOHUMATD, YEM EMY
NPEACTOUT 3AHUMATBCA. [1J11 paGOTEI CO CJIOKHOIM
TEXHUKOM, IPEXKE BCETO C KOJITIOOMHIOM, MBI CAMBIE
KBaJIM(pUIIUPOBAHHBIE Ka/1pbl 13 KPC nnepeodyurin
NPAMO Y HAC HA IPEANTPUATUN. Y 3TO 12710 XOPOIINIA
pesynbrat. Ho npesx/ie BCero, KOHEYHO, J[yMaeM O
MOJIOZIEXKU, IPEJOCTABIISAEM €M BO3MOXKXHOCTH YUUTHCH,
MOBBIIATH KBAJIU(PHUKALIHIO.

BK: OTkya Bel ueprniaere HHPOPMAIIHIO O
HOBBIX TEHICHIMAX Pa3BUTHA HedTecepBuca?
Hy:xeH 1u, Ha Bam B3y, HHOOPMAIHOHHBIHA
IOPTAJI, HOCBAIIEHHBIH HCKJIIOYHTEIBHO
HedTEerazoBoMy CEpBHCY?

B.B. XO¥MOB: 113 UHTEpHETA, )XypHaJIa «Bpems
KOJITIOOMHI'A», U3 OOIEHUS C KOJIJIErAMU, KPyT
KOTOPBIX Yy HAC MUPOKU. KoHpepeHu u
BBICTABKH JIAIOT CTUMYJI K OOIIEHUIO, OOYYECHUIO,
3HAKOMCTBAM C KOJUIETAMU. B KypHAIAX I€YATAETCA
MHOI'O UHTEPECHOI'O, HO BCE PABHO JEPKATEN
KOJITIOOMHI'OBBIX TEXHOJIOTUM YMYAPAIOTCA COXPAHATD
X TOHKOCTH B cekpeTe. Hanmpumep, Takasa KOMIIAHUA,
Kak JIl1omoepxe», y KOTOPOU €CTh YHUKAJIbHBIC
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V.V. Khoimov: We are using equipment produced
by domestic manufacturing companies; however
we studied foreign equipment, worked with it.
Nevertheless, we prefer domestic equipment.

CTT: Well intervention coiled tubing tools
manufactured by what companies do you prefer?

V.N. Shumakov: Tools manufactured by
RosTEKtekhnologii from Karasnodar. We have recently
turned our attention to the products of Sib Trade Service
from Samara. In terms of manufacture of cutting tools,
we cooperate with BITTEKHNIKA (the city of Perm).

CTT: Does your company face the problem
of the lack of qualified personnel?

V.V.Khoimov: This is one of the main issues at any
enterprise. We resolve this issue by means of training
young personnel and transferring practical experience.
We do not follow the way of luring professionals
away from other companies. We count on the young
generation. We pursue our own path: we place job
advertisements, hold interviews. Of course we try to
employ professionals who have experience in workover,
drilling. A candidate should clearly understand what
kind of work he is going to do. At our enterprise we
retrained the most qualified workover personnel to
operate complicated machinery, coiled tubing units in
the first place. This retraining yielded good results. But
above all things we do think about young personnel,
offering people an opportunity to learn and upgrade
their qualification.

CTT: Where do you get information about new
tendencies of oil services sector development?
In your opinion, is there a need for a data portal
dedicated to oil and gas services only?

V.V.Khoimov: From the Internet, Coiled Tubing
Times Journal, from communication with a wide
range of colleagues. Conferences and exhibitions
give incentive to communicate, to learn, to get
acquainted with the colleagues. There is plenty of
interesting information published in different journals
and magazines; however, holders of coiled tubing
technologies manage to keep nuances and details of
these technologies a secret. For example, Schlumberger
does not disclose its secrets even to the clients. That is
why a data portal dedicated to oil and gas services is
needed indeed. Let information be highly specialized
(workover, hydraulic fracturing, coiled tubing), but be
located on one website to make it easy and comfortable
to get information from and to place information on
such a data portal.

CTT: What oil and gas service technologies will
be indemand in 5-10 years?

V.N. Shumakov: There was a very interesting
presentation made at a conference in Gelendzhik.



TEXHOJIOI'MH, HE PACKPBIBAET CBOUX
CEKPETOB JAXKE 3aKA34UKY. [ToaToMy
MH(MOPMALTUOHHBIN TIOPTAJ O
HE(PTEra30BOM CEPBUCE OYEHbD
nyxeH. [Tyckart nunpopmanus 6yger
y3ko crienanansuposana (KPC, I'PIT,
KOJITIOOWHT), HO CKOHIICHTPHPOBAHA
H4 OIHOM CaiTe, YTOOBI ObLIIO YIOOHO
Y TIOYEPIIHYTH YTO-TO 715 CeHs1, U
CBOIO MH(POPMAITUIO TYZA BBUIOKUTh.

BK: KakHe TeXHO/JIOIHH
HedTEera3zoBoro ceppuca oyayr
BOCTpeOoBaHbI Yepe3 5-10 xer?

B.H. IIlymaxos: Ha
KOH(epEHIIUHU B [eIEHKUKE
OBLI O3BY4E€H O4EHb MHTEPECHBIH
JIOKJIAJ, B KOTOPOM OBLIH BbIJIEJIEHBI
HAMPABJIEHUS NEPCIEKTUBHOTO
pasBATHUA HEPTETA30BOTO CEPBHUCA.
HMMEHHO IO TAKUM TE€MaM Hallle
NPEANPUATHE U PAOOTAET. DTO, BO-NIEPBLIX, A AILASA
nep@opanusg UM Magdaee CBEPICHUE, ITOCKOIBKY
MBI Y2KE HAYMHAEM BBIXOZUTD HA BBIIIE-

W HIDKEJIEXKAMUE TOPUBOHTHL, U ITOTOMY HY>KHO
MEPEXOJUTD HA IIAAAIIEE BCKPBITHE IJIACTOB. Bropas
TEMA — TO IIPOI'PEB IIJIACTOB, IOTOMY YTO HA CETOAHA
JIETKOM3BJIEKAEMBIE 3AITACHI HE(DTH YK€ U3BJIEKIIN,
OCTAIOTCA TOIBKO TPYJHOU3BIIEKAEMBIE. [I03TOMY MBI
OCBAaMBAEM METO/IBI TAPOI'€HEPAIINH, 3AKAYKH T'OPAIEH
BOJIBI U 1TAPA, 4 TAK)KE HAUNHAEM PA3PA6ATHIBATD
Pa30rpeB IJIACTA CIIOCOO60OM MOJAYH ABYX JKUJIKOCTEN
4epe3 KOITIOOUHI. DTH 1BA HAIIPABJICHUs1, HA MO
B3IVIAJl, O4EHD IIEPCIIEKTHBHBDL

B.B. X0O¥IMOB: by1yT BOCTPEOOBAHBI TEXHOJIOTUY,
O KOTOPBIX A TOBOPWJI BBILIE, — 3TO TEXHOJIOTUN
I'PIT, TexHONIOTMH 6ypeHHS OyKOBBIX CTBOJIOB —
CErofiHsI OHU CAMBIE BOCTPEOOBAHHBIE B POCCUIICKOI
Oegepanun. Bce 31U TEXHOIOIUU OYAyT AKTyaIbHbL U
4yepes3 5—-10 s1eT, XOTS, HABEPHOE, IIPOLIECHT (POH/A
CKBAXXKUH, CBA3aHHBIN € ['PIT, 6y1€T yMEHBIIATBCS.
ITpouenT 6ypeHns 60KOBBIX CTBOJIOB, yMAlO, OyAET
PacTH €l11e OYEHD JIOJITO, IOTOMY YTO 6OKOBOI
CTBOJI HAMHOI'O OOJIEI'Ya€T [IUKJI PAOOT, CBI3AHHBIN
C OOYCTPOMCTBOM IUIOIIAZ0K, MOHTAKAMH,
JEMOHTAXAMU, PA3BUTHEM UHPPACTPYKTYPDI U T.JI.
Ha crapom poH/Ie TPOU3BOSUTCA IO CYTH OypeHue
HOBBIX CKBXKUH. I CYNTAIO, YTO B IIEPCIIEKTHUBE TO
OyzeT camast BOCTpebOoBaHHAsI TEXHOOrUsL. ECTh enie
OJIHA TPO6JIEMA, OYE€HDb 6OJIBITAS — OTPAHUYCHHU
BOJTHBIX IIPUTOKOB CKBAKUHBI HA MECTOPOXK/ICHUAX,
KOTOPBIE CHJIBHO O6GBOHEHBI. OHA TOXE TpedOyeT
pElIeHUs, 2 IOTOMY NOTPEOYET Pa3BHUTUS HOBBIX
TEXHOJIOTUI. ©

Benu 6eceny l'annaa AXOHTOBA, Hpuua I'PY3IUJIOBUY,
«BpeMst KOJITIOOHHTA>

BbICOKOTEXHONOIM4YHO,
KAYECTBEHHO, B CPOK!

Konmioounzoeaaycmanosxa MK20T
MK20T CT unit

This presentation highlighted two directions of future
oil and gas services development. And our company
works in these very spheres highlighted in the
presentation. Firstly, this is gentle perforation and gentle
drilling as we start targeting underlying and overlying
formations and we need to use gentle techniques of
opening these formations. Secondly, heating up the
formations, because we have already recovered the
easily recoverable oil reserves and only the hardly
recoverable oil reserves remain in place. That is why
we are mastering steam generation methods, injection
of steam and hot water, and we also start developing
a method of formation heating by injecting two fluids
via coiled tubing. Ithink these two areas are very
promising today.

V.V.Khoimov: To my mind the technologies I
have already mentioned before will be in demand:
hydraulic fracturing and sidetracking technologies.
They are currently the most popular and in-demand
technologies in the Russian Federation. All these
technologies will remain popular in 5-10 years,
however, probably, the stock of wells with hydraulic
fracturing operations will be reducing. But the
percentage of sidetracking operations will be
increasing for quite a long period of time because
sidetracking allows reducing such types of works as
well site preparation, rigging-up and rigging-down,
infrastructure development, etc. By using sidetracking
technology we actually drill a new well on the basis of
an old one.I think that in the future it will be the most
in-demand technology. There is another very big issue —
water shutoff at the highly-watered fields. This issue also
requires a solution, and, consequently, development of
new technologies. ©

Galina YAKHONTOVA and Irina GRUZDZILOVICH,
Coiled Tubing Times
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BOITPOCHI

Muorocragmunbiu I'PIN
Multi-Stage Hydraulic
Fracturing

Ha eonpocor nawuiux wumameneti omeevaem /Imumpuii Muxatiiosuy Ilenesun,
271 cneyuanucm no Hosovim mexronozusim TBC, OOO <Ipatixar Benn Cepaucs.

Dmitry Pelevin, Chief Specialist on New Technologies, Trican Well Service LLC.,
will answer the questions of our readers.

Bpems xontTroomHIra: MEHOrocraguiinsie I'PII Coiled Tubing Times: Multi-stage
IIPOBOJATCS, KAK IIPABHUJIO, B HEOOCAKEHHBIX hydraulic fracturing is usually performed
TOPHU3OHTAIBHBIX CTBOJIAX. Kako¥ TUII in horizontal open boreholes. What type of
3aKaHYHUBAHHA CKBA>KHHBI H CITyCKA€MOH well completion and bottomhole assembly
KOMIIOHOBKH OyZieT HAu00JIe€ IMOAXO/I AT M will be more suitable for performing multi-
JJI IIPOBEIEHHU I MHOTOCTaJuHHBIX I'PIT stage hydraulic fracturing operations in

B CJIA00CIEMEHTHPOBAHHBIX IIOPOJIAX C slightly cemented rocks with account of
Y4€TOM HOPMAJIHHOM ITOCAIKH IIAKEPOB good packer setting and prevention of

U IPEeJOTBPANICHUA OOPYHIEHH I CTBOJIA borehole collapse during and after the
CKBaXHHBI BO Bpem:A U nmocjue I'PIT? fracturing?

Jdmurpui IleaeBuH: M3Ha4aIbHO TEXHOIOTHSA Dmitry Pelevin: Originally, the technology
MHOrocrtaauiaoro I'PI1 asiseTcsa cnocooom of multi-stage hydraulic fracturing is a method of
Pa3paboOTKU MECTOPOKIEHUI YTTIEBOJOPOIOB producing hydrocarbons from dense rocks (shale
B INIOTHBIX IIOPOJAAX (CJIAHLIBL, [IECYAHUKU rock, sandstones with the permeability below
IIPOHULIAEMOCTDBIO MeHee 1 M/T), TOJIBKO TAKUM 1 mD); only using this method it is possible to
METOJOM BO3MOXKHA JOObIYA HE(PTU U T'a3a U3 produce oil and gas from the poorly permeable
CJIA6OMPOHHUIAEMBIX 3AITMHU3UPOBAHHBIX mudded off reservoirs.

KOJITIEKTOPOB. Currently many companies propose

B nHacrosmee Bpems MHOXKECTBO KOMITAHUH completion systems of a standard design
PEeAIAraloT CUCTEMbI 3aKAHYHNBAHU A (multiple packer assembly with ports activated by
CTAHAAPTHOM KOHCTPYKUMH (MY/IbTUIIAKEPHAA balls). In principle, these assemblies are suitable
KOMIIOHOBKA C IIOPTAMU, AKTUBUPYEMbBIMU for slightly cemented rocks. For isolation of zones
mapamu). B ipuHLMIIE 3TU KOMIIOHOBKM HOAXOAAT it is better to use hydraulically activated packers.
JUISL UICTIOJIb30BAHUS B CJIA00CHIEMEHTUPOBAHHBIX But for such conditions it is ideal to use BPS
NOPOAAX, AJ1s U30ALMH 30H JIYYIIE UCIIOIb30BATh technology for a cemented liner that is proposed
TUAPABINYECKU AKTUBHUPYEMBIE ITAKEPBL. by Trican.

Ho B uzeane nid TaKux yCjaOBUM INTOAXOANUT
TeXHOIOrus1 BPS /17151 iIeMeHTrupyeMoro CTT: What factors play a decisive role
XBOCTOBHKA, IIPEIAracMast KOMIIaHUEH «I'paiikan». when choosing the length of intervals

during multi-stage hydraulic fracturing
BK: Kakue (paxkTOophI ABIAIOTCA PEUIAFOITHA MU operations in a relatively homogeneous
IIPH BBIOOPE JJIMHBI HHTEPBAJIOB IIPH reservoir?
NPOBEJEHHUH MHOTOCTATHUHHBIX I'PII B D.P.: The main factors are the length of the
OTHOCHTEJIbHO OFJHOPOLHOM ILIACTE? horizontal section and reservoir permeability.

J.II.: OCHOBHBIM (DAKTOPOM ABJIAETCA JJIUHA Based on these conditions the decision is made
TOPU3OHTAIBHOTI'O YY4CTKA, IPOHUIIAEMOCTD upon the number of stages. In turn, everything
rracTa. M3 3TUX yC/IOBUH IOAOMPAETCA } depends on the economic factors (we compare }
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questions

BbICOKOTEXHONOIM4YHO, Al
KAYECTBEHHO, B CPOK! iJ
e

KOJIMYECTBO CTA/IUH. B CBOIO OYEPEb, BCE 3TO 3aBUCUT
OT 9KOHOMMKH (CPABHUBAETCS TEXHOJIOI'NYECKUI 1
3KOHOMMUECKUN 3(PPEKT BEPTUKAIBHBIX CKBAXKIH

¢ I'PI1 c 0O1HOY MHOT'OCTAAUUHON I'OPU3OHTAIBHON
CKBA)KUHOM).

BK: PeatndyeM ix MHOTOCTaguHHBIN I'PII Ha

KOMIIOHOBKE C HA/[yBHBIMH THOO HA0OYyXaFOIMMH

ImaKepaMHu NpH 3a00HBIX JaBaeHusx I'PII no
500 aTrm?

JIL.: Ta.

BK: ECTh JIX CMBICJI B M3MEHCHHUHU MACCHL
3aKAaYHBAE€MOT'O IMIPOIITIAHTA (JTHO0

HHBIX IIapaMeTpoB nmposegeHus I'PIT)

1o Mepe yaaaeHnus craguii I'PII or 326051
TOPHU30HTAJIBHOIO CTBOJIA? U eC/Iu 1a, TO KAKHE
OCHOBHBIE (DAKTOPHI CJIETYET YIHTHIBATH IIPH
3TOoM?

J.IL.: Ec/ir eCTb PUCK IIPOPBIBA BOABI I
OPOAYKTUBHBIN IJIACT BOAOILIABAIOIUI, TO IO MEPE
OPUOIUIKEHUS K «IIITKE» CKBAKUHBI HEOOXOITUMO
CHHKATBh OO'bEM IIPOIITIAHTA, TAK KAK IIPU
IKCILTyaTAUH OJIMKANIIINE K (IITKE> 30HBI OYAYT
HOABEPraThCs OONBIICH JETIPECCU.

BK: Kakue crrocoonI 60pb0BI C OOPATHBIM
BBIHOCOM IIPOIIIIAHTA HANOO0JIe€e JeHCTBEHHBI
B YCJIOBHAX IIPUMEHEHHU A HEU3BICKAEMBIX
MYJIBTHIIAKE PHBIX KOMIIOHOBOK?

JLIL.: IIpMeHeHne IOJIMMEPHOT'O IIPOIIIAHTA.

BK: HackoabKk0 3PP eKTHBHA TIOKATH3AITH ST
TPEIIHH B OTKPBITOM I'OPH30HTAIHLHOM CTBOJIE
IIPU IPOBEAEHUHU MHOTrocTaguiHoro I'PII
O TexXHOoJIOoruH Surgi Frac* u mogoGHbIM e¥l
110 CPABHEHHIO C KJIACCHYE€CKHMH CXEMaMHU
BbINNOTHEHH A I'PII ¢ MyIbTHIIAKEPHBIMH
xKoMmroHoBkamu? Hackoasko adpdexkruBHO
IIPOHHUKHOBEHHE TPEITHHBI B ILIACT U €€
PacIIpoCcTpaHeHHue, €CJIHU CPABHUBATD 3TH IBE
TEXHOJIOTHH?

JLIL.: IIpy NCTIOJIb30BAHNN CUCTEMBI 3AKAHYUBAHUA
C MYJIBTHUIIAKEPHBIMH KOMIIOHOBKAMHM, 110 CPABHEHUIO
C AQHAJIOTUYHBIMU TEXHOJIOTUAMU, HANOOIEE
appexrrBHa Surgi Frac. Jlerdye n3011upoBaTh 30HBI /11
Kaxaoro nociaeaymomero I'PIT.

BK: Kakue (pbakTophI OrPAHHIHBAIOT
IIpUMEHEHHE TEXHOJI0TruMu Surgi Frac*
U e MOJOOHBIX?

J.I1.: Heo6X0aMMO HATM4YME IIPOYHOM KOJIOHHBI

(BozpericTBue AasiaeHus [PIT) u HaTU4Yue KOMTIO6HUHTA. ©

technological and economic effect of vertical
fractured wells with one multi-stage horizontal
well).

CTT: Is it possible to implement multi-
stage hydraulic fracturing using assembly
with inflatable or expanding packers under
bottomhole fracturing pressure of up to
7,348 psi?

D.P.: Yes.

CTT: Is there any use in changing the
volume of injected proppant (or other
hydraulic fracturing parameters) while
performing fracturing stages farther and
farther from the bottom of the horizontal
section of the well? If yes, what main factors
should be taken into account?

D.P.: If there is a risk of water breakthrough or
if you have a bottom water drive reservoir then
it is necessary to reduce the volume of proppant
as far as the fracturing stages move closer to the
well heel, because during the operation the zones
located closer to the well heel will be subject to
more underbalanced conditions.

CTT: What methods to counteract
proppant backflow will be more efficient
under the conditions of using non-
retrievable multi-packer assemblies?

D.P.: Use of polymer proppant.

CTT: How efficient is fracture localization
in an open horizontal borehole when
performing multi-stage hydraulic
fracturing using Surgi Frac*and similar
technologies as compared to classical
fracturing operations using multiple
packer assemblies? How efficient is fracture
penetration into the reservoir and its
development, if we compare these two
technologies?

D.P.: The use of the completion system with
multiple packer assemblies is more efficient
compared to the technologies similar to
Surgi Frac. It is easier to isolate zones for each
subsequent hydraulic fracturing.

CTT: What factors restrict the use of Surgi
Frac* and similar technologies?

D.P.: It is necessary to have a strong, solid
tubing string (impact of fracturing pressure) and
to have a coiled tubing unit available. ©
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KOJIOHKA 4JICHA PC/ICOBCTA

O KHMCJIOTHOM
BO3aericrBuH Ha 11311
C IIOMOIIBIO KOJITFOOMHTIA

10.A. BAJIAKHPOB, 1.T.H., 3aM€E€CTHTEIb JHPEKTOPA IO HAYKE
TEXHHUKE Me:KAyHapoaHoi komnanuu «k0r-Hedreras» Private
Limited

Jopozue xoanezu, uumameanu yxcypmuana!

X0ouy BbICKA34Tbh HEKOTOPBIE COOOPAKEHU S, UCIIOJIb3YsI
MPEJOCTABJICHHYIO MHE KOJIOHKY B 3Ky PHAJIC.

YeCTHO roBOpPst, MEH 6ECIIOKOUT TOT (DAKT, UTO IIPU
HAJINYUHU OOJIBIIOIO KOJIMYECTBA KONTIOOMHI'OBBIX
YCTAHOBOK Ha IIOCTCOBETCKOM IIPOCTPAHCTBE NPOBOJUTCS
HEOOJIBIIOE KOJIMYECTBO PAOOT IO UHTEHCU(PUKALTUU
IIPUTOKOB HEPTHU U I'a332 KUCJIOTHBIM BO3JCUCTBUEM HA
NPH3a60HHYIO 30HY ITACTOBOM cucTemsl (I13I1). He xouy
HOJCYUTBIBATH KOJIMYECTBO IIPOBEAEHHBIX PA0OT IO
KHUCJIOTHOMY BO3AerCTBUIO Ha [13I1, XOTA 9TO KOIUYECTBO
AIIPUOPH JOJ/DKHO OBITH B IPee/Iax XOTsa Obl 30—-40%.
Kax u I'PIT, kucnorHas o6padorka (KO) CKBaXXKHUH BXOJUT
B 005134TEJIBHOE KOJIMYECTBO PAOOT IIPU 3aKAHYUBAHUH
CKBaXHH. YKH3Hb NOKA3a1a, 4YTO KOJIM4eCTBO ['PIT B
3HAYUTEIBHOM CTENCHU OIlepexaeT padoTel 1o KO.

S ne nporus I'PIT, XOTSA 6B IOTOMY, YTO 3TOT CITOCOO
MHTEHCU(PUKAUHN IPOLYKTUBHON XaPAKTEPUCTUKU
CKBAXHUH 00/1a4a€T OOJIbIIUM IIPEUMYIIECTBOM IIEPE]]
JPYIHMH CIIOCOOAMU ITOBBIIIEHHU I IPOU3BOJUTEIBHOCTH
CKBaXMH. B ckprrTOI popme I'PIT, Kak

«CHJIPHOAEHCTBYIONIEE JIEKAPCTBO», TAUT B CE6E HEKOTOPBIE

HETATUBBI (OCJIAGISICTCS KPEIb CKBAXKHHBI, BOSHUKACT B

YCKOPEHHOM PEXMMe OOBOAHEHME ITPOTYKITIH CKBAKIHBI

C YMEHBIIEHUEM JOOBIYU (PIIOUOB U JP.).

CoBepuIeHHO 04eBUJHO, 4TO I'PTT 6€CCIOPHO O3BOISAET
MOJTyYHTh NOBBIIIEHHBIH AEOUT HEPTH UMEHHO «CETO/THS>.
Ho Beab U3BECTHO, YTO 3AKOHBI (DUIIBTPALIUN HEPTHU
W T432 CyPOBO NOAYMHAIOTCA 31KOHAM BBITECHEHUSA
YIJIEBOAOPOJOB U3 IIJIACTA B CKBAKHHY, IPH 3TOM
MPHUTOK YITIEBOJOPOJOB JJOIKEH ITPOUCXOJUTD IIPU
MPEBAIUPYIONIEM BEHITECHEHUH HE(PTU HUJIH Ia3a IO
HAIJIACTOBAHUIO, HEJKEJIU YEM B KDECT HATUIACTOBAHUSA
(€c/I1 MOMBITATHCA BECbMA KPATKO OTMETUTD CYTh
332TPOHYTOH IPOOJIEMEL).

TakuM 06pa30M, KUCJIOTHOE BO3/ICHCTBUE ITO3BOINAT

06€ECIIEYNTD INIAHOMEPHOE, 6€3 «CTPECCOBBIX
SIBJICHWI» BBITECHEHNE HEPTHU K 346010 CKBAKUHBI,
COXPAaHsIsl BO3MOXHOCTD (PUIBTPALIMU HE(PTU U Ta3a
o Har1acToBaHuo. He Hao 3a661BaTh, 4TO KO MOXKHO
MIPOBOAUTD C IOMOUIBIO KOJITIOOUHTIA, TPUYEM TPOBOJUTH
BECbMA OBICTPO U B 6OJIBIIIOM KOJIMYECTBE, COYETAA
«TI0601 CITyCK 'HOKOH TPYOBl BHYTPb CKBA>KHUHBI».
1o 3TOV NPUYHHE PEKOMEHYIO, HE TPUHMKAA 110
OOJIBLIOMY KOJTUYECTBY IOCTOUHCTBO I'PIT, cTaparThcs
IPOBOAUTH paboTHI 110 KO.

ITamaTys, 910 I'PIT — 3TO HEDTH «CETONHS U OBICTPO»,
a KO — 310 HE(DTH MJIN I'a3 «CETOAHA U JOTO 3ABTPA>.

BaM penaTh, JOPOTUe YUTATENH, YTO PABUJIBHEE
UCTIOIb30BATh /11 UHTEHCU(DUKALITUU JOOBIYU HE(PTU U
ra3za, I'PIT vu KO ¢ HOMOIIBIO KOITIOOUMHI'OBOM
YCTAHOBKU. ©
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editorial board column

Acid Treatments of
Bottomhole Formation Zone
with Coiled Tubing Utilization

YU.A. BALAKIROYV, Doctor of Engineering, Deputy Director for
Science and Technology of the International Company Yug-
Neftegaz Private Limited

Dear colleagues and
readers of our journal!

Using the column in the
journal, which is provided
to me, I want to make some
points.

To be honest I'm worried
about the fact that the number
of oil and gas production
stimulation operations
performed on the post-
Soviet area with the help of
bottomhole formation zone
(BFZ) acid treatments is very low, especially taking into
account a big number of coiled tubing units in this area.

I don’t want to count a number of performed BFZ acid
treatments, but this number should a priori be within 30-
40% of the total number of completion operations. Like
hydraulic fracturing, acid treatments (AT) of wells form

a part of obligatory operations that should be performed
during well completion. As practice shows, a number of
hydraulic fracturing operations is significantly larger than
the number of AT operations. I'm not against hydraulic
fracturing, at least because this method of production
enhancement has a set of serious benefits in comparison
with other well stimulation methods. Indirectly hydraulic
fracturing, like a «drastic remedy», bears some negative
aspects (wellbore support weakens, water cut increases,
etc.).

It is obvious that hydraulic fracturing allows to obtain
increased oil flow rate «today». But it is well-known that
the laws of oil and gas filtration are based on the laws of
displacement of hydrocarbons into well out of formation.
The flow of hydrocarbons should be mainly based on the
displacement of oil or gas along bedding, but not on the
cross migration of oil or gas (this is a short review of the
problem).

Therefore, acid treatments provide a regular, «stress-
free» displacement of oil or gas towards the bottomhole,
conserving the possibility of along bedding filtration. We
should not also forget about the fact that AT operations
can be performed with coiled tubing (CT) utilization.

CT allows to perform large-volume treatments very
quickly without Killing of well. For this reason I encourage
everybody to perform AT operations without diminishing
the importance of hydraulic fracturing.

Remember that hydraulic fracturing gives you oil «today
and quickly» while AT gives you oil or gas «today and
tomorrow, and SO on».

It is up to you, dear readers, to decide what is better to use
for oil and has production stimulation, hydraulic fracturing
or AT with coiled tubing utilization. @




«YPAJITPYBMALL»: COBEPLUEHCTBYA TEXHOJIOTUIO

C MOMEeHTa NPOV3BOACTBa NEePBON ANMHHOMEpPHOM TPyObl B 1998 rogy «YpanTpybmalu» npoLien orpoMHbIA MyThb,
COBEPLUEHCTBYS TEXHONOMMIO M MOBBILAA KAa4eCcTBO AJIMHHOMEPHbIX TPyO B OyHTax. B nepByto oyepepnp ycmunusa Gbinm
coCpepoToYeHbl Ha NPUOBpPEeTEHNN BbICOKOKAYECTBEHHOW CTaNlbHOW 3aroTOBKW, COOTBETCTBYIOLLEN CaMbiM BbICOKMUM
TpeboBaHNAM MUPOBbIX CTAaHAAPTOB M NOTpebuTenei. Yaanocb 4OCTUYb COMNALLEHUS O COTPYAHUYECTBE C MUPOBBLIMMU
nngepamm metannyprim us dpaHumm n UHASHANK.

B npoLecce MopgepHM3aLMKM NPOU3BOACTBA JIMHUS CBAPOYHOIO CTaHa A000OopyAOBaHa YETbIPEXKIIETEBON (HOPMOBKOW,
TpexKJieTeBOM KaiMbpoBKOM 1 cBapoyHbIM obopyaoBaHnem THERMATOOL, obecnednBatoLMm onTuMalsbHble pa3mepbl
BHYTPEHHEro rpaTa no BCer AIMHe AIMHHOMEPHON TPyObl, BbICOKOE CTabUbHOE Ka4yeCTBO CBAPKM MPOAOJIbHOIO LWBA U
reomeTpun Tpybbl. BHegpeHO coBpemMeHHOe 0bopyaoBaHME A TepMOoOPaboTKN NPOAOCABHOFO CBAPHOTO LBa (PUPMbI
IHWT INDUCTOTHERM, nossonsiowiee NpoBoanTb TEPMO0OPabOTKY LiBa C Liefiblo MakCMManbHO BbIPABHATL CBOMCTBA
no ceyeHuto TpyObl. BHeApeH COBpeMeHHbIN KOMMIEKC 0bopyAoBaHUS Hepa3pyLLAloLWEero KOHTPOoS, NPou3BeeHa
MOJepHM3aLums y4acTKOB HAKOMJIEHMS LWITPUNCa, BBEAEHa COBPEMEHHAs aBTOMATU3UPOBAHHAas JIMHUS C MIa3MEeHHOM
CBAPKOM «KOCbIX» CTBIKOB M 000pyA0OBaHWE ANl HAMOTKM TPYObl C FOPM30HTaNIbHOM OCbIO.

JnuHHOMepHbIe TpyObl B ByHTax npou3BoacTBa «YpanTpyomalu» cepTuduLmpoBaHbl B cucteMe ceptudmkaumm FOCT-P
n BHUUTA3-CepTudukar. MonyyeHo paspeweHne denepanbHOM CyyX0Obl MO 3KONOrMYecKoMy, TEXHONOrNYeckomy
W aToMHOMY Hag3opy (PocTtexHaa30p) Ha NPUMEHEHWNE ANIMHHOMEPHbIX TPYO B ByHTax.

B HacToswee BpemMs OLI,HOI)'I N3 OCHOBHbIX CTPpaTErM4eCcknx Ll,ene|7| KOMIMaHnmn «Ypanpr6ma|_u» ABNAETCA paclumpeHune
cObITa AJTMHHOMEPHbIX pr6—ycvmeHV|e BJIINAHUA Ha pOCCI/IIZCKOM PbIHKE U NMOCTaBKa pr6 3a py6e>K

SJIEKTPOCBAPHAA XO/IOAHOAED®OPMUNPOBAHHASA
TPYBA AJ11 KAPAAHHbIX BAJIOB

MPELUN3UNOHHBIE 3ArOTOBKWU AJ11 ULWITNHAPOB NOrPY>XHbIX
NEKTPOLEHTPOBEXXHbIX HACOCOB (M3H) U SNEKTPOABUTATENEN (M3 4)

e =
MpumeHsioTca =5, / Wcnonb3yeTca ans
"-J ANA NPON3BOACTBA /// M3roToBNEHUS
/ HedTepobbIBatOLErO . KapAaHHbIX BanoB
r obopynoBaHus aBTOMOGUNEN,

TPaKTOPOB, MaLLUWH.

Hapy>xHbin gpnametp, mm  86; 92; 96; 98,4; 101,6; 103; 112; 114; 115, 85; 117
TonwuHa CTeEHKN, MM 4,7-5,5-6-6, 35-6, 5-7-10
OnnHa, Mm 0o 9000

BHyTpeHHUNM gnameTp, MM  82; 94; 105; 108
CreHka, MM 3,5;4,0;6,0
OnuHa, Mm 5000-6000

AJNMHHOMEPHDIE TPYBbl B BYHTAX TPYBbI U3 CTAJIN 12X18H10T OCT 9941-81, FOCT 14162-79

CKBaXMHaX, a Tak>e AN
NpoKnagky TpybonpoBoaoe.,

MNMpumeHstoTca gf’ Wcnonb3ytoTtca

C MCNosib30BaHNEM : AN NPON3BOACTBA
KONTIOOMHIOBbIX arperaTtos e MeaULIMHCKON

Ans 6ypeHus, oCcBOEHUS U * " TexHWKM, Npnubopos
PEMOHTHBbIX paboT . pasnnyHoro

Ha HedTAHbIX 1 Fa30BbIX Ha3HayeHwus,

B aBMacTpoeHnun

TPaHCMOPTUPYIOLLNX
HEKOPPO3MOHHOAKTUBHbIE
. npoayKTbl HapyxHbin auametp, mm 0,8-16
Hapy>HbI gnameTp, MM 3.3,5; 38,1 CTQ,Ka' ] P 0,15-2
TonuwmHa creHkm, Mm 33,2 MakcumanbHas agnvHa, MM 6000
MakcmmmanbHas gnvHa, m - 4500
CUCTEMA KAYECTBA BO3MOXHOCTU

CucteMa MeHeaXXMeHTa KayecTBa
cepTUdULMPOBAaHa Ha COOTBETCTBYE
TpeboBaHuam MCO 9001:2008 B

Mo Bawemy 3aka3y npeanpuaTue N3rotoBuT:

MpeunsroHHble TpYObI A TMAPOLMIMHAPOB. XapakTepuUcTUKn Tpy6o
COOTBETCTBYIOT TpeboBaHMsAM ctaHpapTa DIN 2393. Knacc ynctotsl Ra 0,2-0,4.
Hep>xaBetoLpe TpyObl co cneumanbHbIMU CBOMCTBAMU U MOJHBIM KOMMIEKCOM

npeLI,VIBI/IOHHbIe pr6b| no TpeGOBaHMﬂM 3aKa34umka.

= 2.
R OTpac/IeBbIX UCMbITaHUMNA.
B cucTteme Poccuiickoro perncrpa. 3.
CepTudunkauma pacnpocTpaHaeTcs Ha Bce 4.

BUAbl npoaykumnmn OAO «YpanTtpybmaru»

3nekTpocBapHbIe NPSMOLLOBHbIE TPYObI U3 YrNePOANCTLIX U NErMPOBAHHbBIX
cTaneu co cneunanbHbIMU CBOMCTBAMM.

454139, r. YensabuHck, yn. HoBopoccuickas, a. 30. Ten.: (351) 734-73-77, dakc: (351) 734-73-72
e-mail: utbm@utbm.ru, www.utbm.ru



OT TEOPUM K NPAKTMKE

Apocaas TYMBAPIEB, rTexHu49ecCKHH JUPEKTOP OO0 <AKMANI-XOJIJHHT>

KupoBCKasa KOMIIAaHHU S
«“AXMAM-XOJIJITMHI» HE HOBUYOK
Ha HE(PTAHOM pBIHKE. FMes 3a
IJIEYaMH OOJIEE YEM ITOTTYBEKOBOM
OIIBIT I1O IIPOU3BOACTBY LIECTIEN JIJIs1
MHOI'UX OTPACJIEN IIPOMBIIIJIEHHOCTH,
IIPEAIPHUATHE CMOTJIO C(POPMUPOBATH
MOIIIHBIY KOHCTPYKTOPCKUI KOJIJIEKTUB.
IIpoBesA MAPKETUHIOBBIE UCCIIEJOBAHNA
PBIHKA, €I'0 COTPYAHHUKU NPUILIN K UJIe€
O IIPOU3BO/ICTBE U BBIITYCKE IETIEH /11
WHYXEKTOPOB KOJITIOOMHI'OBBIX YCTAHOBOK.
M certyac, BOT YK€ TPU I'oJld, KOMIIAHU A
«AKMANI-XOJJUHI» SIBJISIETCSI OAHUM U3
JINJIEPOB IO BBIIIYCKY 3TOM NPOAYKIINHN
B Poccum u crpanax CHIL

CeroaHs CIIOXUINCH IBA HAIIPABJICHUSA
B KOHCTPYHUPOBAHUU LIETIEN JJ1
WHKEKTOPOB KOJTIOOMHI'OBBIX
YCTAHOBOK — C OZJHOU U C IBYMS TATOBBIMU
LENAMU, CHA0KEHHBIMU ITJIAIKAMH,
B3AMMO/ECUCTBYIOIUMH C KOJIOHHOMN
I'MOKUX TPyO. KOMITIaHUS HM3rOTABINBACT
1IENU OOOMX UCIIOTHEHUN: C COCTABHBIMU
Y [Ie/IbHBIMU ITAIMKAaMU. COCTaBHAA
IUIAIIKA XOTb U IIPEAIIONATAET HEKOTOPYIO
TPYLOEMKOCTD I10 3AMEHE BKJIA/IBIIICH,
HO IIO3BOJIAET OJMH U TOT K€ UHXKXEKTOP
HCIIOJIB30BATD C TPyOAMU PA3IUYHbBIX
aAuameTpos oT 19,05 mm 10 88,9 MM.

CraTbsl IPEJOCTABIEHA KOMIIAHUEN «AKMAII-XOJIJUHT .

1o »KeJTaHuIo 3aKA3YNKA HAPE3KA HA
paboyer MTOBEPXHOCTU MOKET UMETh
IIPAMOYTOJIBHBIN, TPaIeneu aIbHbII
IPOQUIIb NN IPOPUIb METPUIECKON
PE3BbOBL

B nacrosiee BpeMs CyLeCTByeT
KOHCTPYKIUSI, HO3BOJISIIONIAS] 3HAYHUTEIBHO
YBEJIMYUTH PECYPC LIEITH U YJOOCTBO
B 00cnyXuBaHuu. Komranuern
«AKMaNI-XOJIJTUHT» ObIU CHPOEKTUPOBAHBI
1 U3TOTOBJIEHBI LIEJIbHBIE TIAIIKH,
KOHCTPYKIIUSI KOTOPBIX YBEJTUYNBACT UX
HAJC)KHOCTb, U3HOCOCTOMKOCTD,
a TAKXKE CIIOCOOCTBYET 60JI€€ HAJIEKHOMY
CLIEIIJICHUIO IUIAIIKY C TPYOOH.

[Ipy 3KCrIyaTaruu 0cCO60€ BHUMAHHE
CJEYET YAEIATh COXPAHEHUIO KAYECTBA
IIOBEPXHOCTHU TPYObL. KaK ITOKa3bIBaeT
OIBIT, IOBEPXHOCTHBIE JE(PEKTHI B

BU/IE PUCOK UJIN BMATUH ABJIAIOTCA
KOHIICHTPATOPAMHU PA3PYIIAIONINX
HATIPSOKEHUI. PaJ1 9KCIEPpUMEHTOB U
OIIBbITHAS SKCILIYATAIUA TI0O3BOJININ
OIIPEAEIUTD OIITUMAJIBHBIN NPO(HIIb,
06€ECIEYNBAIONTNIH JTYYIIIEE CLICIITICHUE
KOJIOJIKH C TPYOOI IIPU MUHHUMAJIBHOM
BO3/ICHCTBUU HA €€ TIOBEPXHOCTD.
TexHUYECKUE CIEIUATNCTBI KOMIIAHUU
MOIPOOHO U3YYUJIN YCIIOBH S AKCIUTYATAIIUH
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CeTte dvinmnanoe no ecenn Poccun

&1001 4, r. Kunpos, yn. Tuxan 12/4
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e-mail: sales@akmash.ru
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Y IIPUMEHUJIN IIPU U3IOTOBJIIEHUN
U3/C/INS OIITUMAJIBHBIE [IJI1 3TOT'O CJIydast
MaTEPUAJIBbI U TEXHOJIOrUU. Lleru ais
WHKEKTOPOB KOJITIOOMHIOBBIX YCTAHOBOK,
BBIITYCKA€MbI€ KOMITAHUEH «AKMaIII-
XOJIAUHI», HE YCTYHAIOT UMIIOPTHBIM
AHAJIOraM, a 110 HEKOTOPBIM ITOKA3ATEJISIM
JlaKe TIPEBOCXOAAT UX. CTOUMOCTD
U3/IC/INI HUYKE UMIIOPTHBIX, YTO CO3JACT
3KOHOMUYECKYIO 11€JIECOOOPA3ZHOCTD

UX [IPUMEHEHU. Elre OquH IITI0C —
KpaT4yaunIime CPOKH U3TOTOBJICHUA 1
IIOCTABKU, KOTOPBIC CKJIA/IbIBAIOTCS

13 OJIM3KOI'O MECTOPACTIIOIOKEHHA

IPOMU3BOACTBEHHOM
0a3bl K ITIOTEHITHaJIbHBIM
OTPEOUTETAM. <AKMAIII-
XOMIUHT» IIPEJIAraeT KaKk
LEITH, U3TOTOBJICHHBIC
10 POCCUNCKUM U
MEX/YHAPOSHBIM
CTAH/IAPTAaM, TAK U 1ICTIH,
U3TOTOBJIEHHBIC 1O
00pa31aM U 3CKU3aM
34KA34YMKOB. /11151 ynoO6CTBA
KJIMEHTOB Pa00TAET
HIMPOKAS CETH (PUINAJIOB
U IPEACTABUTENBCTB
1o Poccun 1 6nmxHeMy
3aPYyOEXKbIO.
«AKMANI-XOJJUHT>
COTPYJIHHUYAECT C KPYIIHBIMU
HE(MTEra30BbIMHU
KOMITaHUSIMU Poccru 1
crpan CHI He TOJIbKO B
YACTHU TTOCTABOK 1ETIEH,
HO U B U3y4YE€HHNH BOIIPOCOB
HAJIC2KHOCTU U TTOBBIIIICHUST
Ka4eCTBA BBIITYCKAEMOI
IIPOAYKIIUU IIPU PA3PAOOTKE
HOBBIX M3/ICIH.
Ha cximaze npeanpusaTis
BCEI/Ia B HAJIUYUH
o6osaee 200 HAMMEHOBAHUH U3JCJIUH.
[Ipon3BOACTBEHHBIC MOIITHOCTH
IIO3BOJIAIOT IIEPEUTH K CEPUITHOMY
IIPOU3BO/ICTBY LICTIEH KOJTIOOMHIA.
Kommanus rorosa K 11aJiory ¢
OOCITYy KUBAIOIVMHU CTPYKTYPAMU
HEPTEra30100bIBAIOINX KOMITAHUN.
«AKMAII-XOJIAUHI» — IIOCTOSIHHBIA
VYACTHUK TEMATUYECKUX U OTPACIIEBBIX
BBICTABOK.
ITocetnTe creHa Ne 84B35
«“AKMAII-XOJJAHUHI» B IIAaBHJIBOHE Ne 8
Ha BeIcTaBKe <Hedreras-2012»
25-29 uroHsa!
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HOBDbIE BO3VIOOJKHOCTM CEJIEKTUBHOIO
NAKEPHOIo ocoPryaAoBAHMA

NEW CAPABILITIES OF SELECTIVE

PACKER EQUIPMENT

C.B. BPBIKOB, TexHu4eckui gupexTop 000 JIpounssoacreeHHas pupma Jlakep Tyns»

0.B. CKUBHH, sHpeKTOp IO pa3BUTHIO 6H3Heca 000 Jlakep CepBHC>

S.V. BRYKOV, Chief Technical Officer of OO0 PF Packer Tools

O.V. SKIBIN, Business Development Director of 0OO Packer Service

TEXHOJIOIA BbIBOPOYHOTO
MPOBEAEHWNA T'PIT . ON3 ANA
MHOTOMNNACTOBOUN CUCTEMbI
PA3PABOTKU

OO0 JIponsBoacTBeHHOI (pupmoit I Takep Tymns»
coBMecTHO ¢ OO0 dTakep CepBHUC» pa3pabOTaHO
HOBOE OO60PYAOBAHUE 151 IPOBEJEHM S BLIODOPOYHOT'O
(cenexruBHOro) I'PITu OIl3 HA CKBAXXUHAX C HECKOJIbKUMU
AKCIUIYATUPYIOMIUMHUCA TIIACTAMU. JJaHHOE O60PYI0BAHUE
OPEJCTABIAET COOOM MAKEPHO-IKOPHYIO M KIIAMTAHHYIO
CHCTEMY Y3JI0B, IEPBOHAYAIBHO Pa3Pa0OTAHHYIO JJIs
IPOBEIEHUS OOPAOOTOK NPHU3AO0MHBIX 30H (KHUCJIOTHBIX,
IVIMHO-KHUCJIOTHBIX U IPYTUX O6PA60TOK). OIBIT
MPOMBIIIJIEHHOI'O IPUMEHEHHN S X SKOHOMHYECKAS
3(PPEKTUBHOCTS (32 CUET 3HAYUTEIBHOI'O COKPAICHU S
BpemeHu Ha CI1O) JaHHBIX CEJIEKTUBHBIX KOMIIOHOBOK
MOKA3aJI LIEJIECOOOPA3ZHOCTb IPUMEHEHUS 3TOTO
060pPYIOBAHUSA U IS PAOOT IO HHTEHCU(DHUKALTIHN
MIPUTOKA METOAOM I'MPABINYECKOIO Pa3PhIBA IIATOB.

OOO dlpowussoacrsenHas pupma Jlakep Tymns»
coBMeCTHO € OAO «CyprytrHedTerasd» Ipu HHKEHEPHOM
conpoBokieHuU OO0 «JTakep CepBUC» (pa3padboTKa
JN3ariHA PabOTHI BHYTPUCKBAKMHHOM KOMIIOHOBKH U
WH>KEHEPHOE COMPOBOXKJEHUE CAMUX PAOOT) IIPOBEIA
YCIIENTHBIE ONBITHO-TIPOMBIIIJIEHHBIE PA6OTHI ITO
BHEIPEHUIO JAHHOI'O OOOPYJOBAHUA HA YETBIPEX
CKBakMHaX CeBepO-JIaObIThIOIAaHCKOI'O MECTOPOXK/ICHUSI.
B HacTosAmMI MOMEHT O60PYIOBAHHE OJOOPEHO K
MPHUMEHEHUIO U 3AITYIIEHO B CEPUITHOE ITPOU3BOACTBO
OOO dlIpowusBoacreenHas pupMa Jlakep Tyms».

OrlbIT OO0 «MNAKEP CEPBUC»
MNP NMPOBEOAEHNWN CENNEKTUBHbIX
TMOPABITNMYECKWX PA3PbIBOB
MNJACTA C NCTOJIb3OBAHVNEM
KOMITOHOBKUW NMAKEPOB INC-C

HCpBbIM 1 OJHHM M3 OCHOBHBIX HaHpaBJICHI/Ifl
gesarenbHocTu OO0 dTakep CepBUC» C MOMEHTA €ETO
OCHOBAHHS U JJO HACTOAIIETO BPEMEHMU SIBJISICTCS CEPBUC
O NIPEAOCTABIEHUIO U MHXEHEPHOMY COITPOBOXK/ICHUIO
MAKEPOB JJ1s1 IPOBEACHUS TUPABINYECKOTO PA3PHIBA
J1ACTa, 0OPA6OTOK NPU3AO00HHON 30HBI TJIACTA U
PA3IMYHBIX TEXHOJIOI'MUYECKUX OTICPAITHH ITPU PEMOHTE
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TECHNOLOGY OF SELECTIVE
HYDRAULIC FRACTURING AND
BOTTOMHOLE TREATMENT FOR
MULTIZONE DEVELOPMENT

OOO PF Packer Tools in partnership with
OOO Packer Service has recently developed new
equipment for selective hydraulic fracturing and
bottomhole treatments that can be used during
multizone development. This equipment includes
packer and anchor assemblies, as well as valve
system, which were originally developed for
performing of bottomhole treatments (acid, mud-
acid and other types of treatments). Economic
efficiency (due to significant reduction of time
expenditures) and experience of technical
application of these selective treatments showed
that the above-mentioned equipment can be
very useful during such production stimulation
operations as hydraulic fracturing.

OOO PF Packer Tools in partnership with
OAO Surgutneftegas (engineering support was
provided by OOO Packer Service and included the
development of downhole assembly design and
in-situ engineering support during operations)
has successfully completed the pilot project that
involved implementation of such equipment at four
wells of Severo-Labatuganskoe field. Currently the
equipment under consideration is approved for field
application. Its full-scale production has already
been started by OOO PF Packer Tools.

EXPERIENCE GAINED BY OOO PACKER
SERVICE DURING PERFORMING
OF SELECTIVE HYDRAULIC
FRACTURING OPERATIONS WITH
PS-S PACKER ASSEMBLY

The first and one of the main directions of
OOO Packer Service activity (from the date of
its foundation and up to the present moment) is
the provision of packer equipment for hydraulic
fracturing and bottomhole treatments (as well
as for some other well workover operations)
and the corresponding engineering support of




CKBa)KUH. Paznuunble cnocoos! nposeaeHus [PIT TpebyioT
UCHOIB30BAHUS OIIPE/ICICHHBIX BU/IOB TAKEPHOTI'O U
YCTBEBOI'O O60OPYIOBAHU S, OTBCUAIOINX TPEOOBAHUAM
TEXHOJIOTMYECKUX ITPOLIECCOB, CKBA’KMHHBIX YCJIOBUI U T,JI.

OrbIT BbINOJIHEHUA PABOT

C 2010 ropa cnenuanucramu OO0 dIakep
CepBHC» OCBOEHA TEXHOJIOTUS IPOBEAECHUS PAOOT C
UCIIO/Ib30BAHUEM KOMIIOHOBOK ITakepos cepuu I1C-C
npoussBoacTsa OO0 J1® «(ITakep Tyn3» mpu NIpoBEJEHUU
CEJNIEKTUBHOI'O I'MJIPABINYECKOTO PAa3PbIBA IIACTA UJIN
06pPa60TKHU ONPEACICHHOI'O MHTEPBAJIA TUIACTA HA
MHOT'OILUIACTOBBIX CKBAXKUHAX. CyTh METO/IA OCHOBAHA HA
HOCJIEIOBATEIBHON OOPAOOTKE HECKOIBKUX BCKPBITHIX
OPOAYKTHUBHBIX UHTEPBAJIOB MJIM OOPAO6OTKE OHOIO U3
HECKOJIBKUX, U30JIUPYA UX APYT OT JPyTrda KOMITIOHOBKOU
nakepoB. Kpome BO3MOKHOCTH IPOBEACHUS
U36MPATETIBHOTO BO3/IEUCTBH A, KOHCTPYKIIUA TAKEPOB U
COCTABJIAIONINX KOMIIOHOBKH U YCTBEBOI'O OOOPYIOBAHUSA
MO3BOJISIET NIEPEMENTATH KOMIIOHOBKY Ha CJIEYIOIINIA
UHTEPBAT OOPAOOTKH IPU HAJIMYUU U30BITOYHOTO
JIABJICHUS B CKBAKHHE.

B Teuenune 2009-2010 rogioB ¢ UCITOJIB30BAHUEM
JIByXTIAKEPHO! KOMIIOHOBKH ITAKEPOB [IJ151 IIPOBECHUS
ceneKTUBHOrO I'PIT 66111 BBITOTHEHBI PAOOTHI ITO
MPOBEACHUIO THAPABINYECKHUX PA3PBIBOB IIJIACTA U
06pPaA6OTKU TPU3AO00NUHON 30HBI I1JIACTA KUCIIOTHBIMU
COCTaBaMH Ha MECTOPOXAEHUAX OO0 «'a3IpOMHEPTH-
XaHToC». B okTs0pe 2011 roga ObUIH HAYaThI PA6OTHI
MO CEJIEKTUBHOMY I'HJIPABJIMYECKOMY PA3PBIBY IIACTA C
npuMeHenueM nakepos cepuu I1C-C npoussogctsa OO0
«J1P JTakep Tyn3» HA MECTOPOKAECHUAX

this equipment. Different methods of hydraulic
fracturing operations performing require utilization
of certain packer and wellhead equipment that
meets the requirements imposed by downhole
conditions, operating procedures, etc.

FIELD EXPERIENCE

In 2010 specialists of OOO Packer Service
mastered the technology of selective hydraulic
fracturing (or treatment of a definite interval of
multiple zone well) with utilization of packer
assemblies PS-S manufactured by OOO PF Packer
Tools. The technology is based on sequential
treatment of several opened production intervals.
It is also possible to treat one interval among other
adjacent intervals by means of isolating them from
one another with utilization of packer assembly.
Besides the capability of performing selective
treatments, the design of packers and wellhead
equipment allows to move the assembly to the next
target interval in the presence of overpressurization.

During 2009-2010 a set of hydraulic fracturing
and bottomhole acid treatment operations with
utilization of two-packer assembly for selective
hydraulic fracturing has been performed at the fields
of OO0 Gazpromneft-Hantos. In October, 2011
several selective hydraulic fracturing operations
with application of PS-S packers manufactured
by OOO PF Packer Tools were started at the fields
of OAO Surgutneftegas. In the course of works
10 selective hydraulic fracturing operations were
performed in two and three stages on four different }
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OAO «CypryrHedTeras». B xoze paboT BEIIIOJIHEHBI

10 cenextrBHBIX I'PI1 B 1BA U TPU 3TANA HA YETHIPEX
CKBaKMHAX. THKeHEPHOE COITPOBOXKAECHUE
OCYIIECTBIIOCH cnenuanuctTaMu OO0 dlakep CepBUC».
Bce pa6oThl IPHU3HAHBI YCIIEITHBIMH.

CKBAXXWNHHOE ObOPYOOBAHWE

JIByX1aKepHast KOMITOHOBKA [1C-168C
(manee — I1C) npuMeHAeTCA 411 I'NIPABIUYECKOIO
Pa3phIBa IUIACTA, TAMIIOHAXKHBIX PA0OT, KUCJIOTHOMH
06pPa6OTKH, UCHBITAHUS I1ACTA. [IpeacTapiisieT CO60M
U3BJIEKAEMOE U3JIEJIHE C JByMs (DUKCUPYIOHUMHUCS
Y3J1aMHU B SKCILIYATALIMOHHOU KOJIOHHE U [IBYMS
YIUIOTHUTEBHBIMU Y3IAMHU, MEXKTY KOTOPBIMHA
HAXOAUTCS KAMEPA COOOIIEHUS TPYOBI C 3aTPYOHBIM
OPOCTPAHCTBOM. [103BOIAET IPOU3BOAUTD BO3JAEUCTBHE
H4 IUIACT CEJIEKTUBHO.

Bepxnwuii makep I1C AB1A€TCA HPOXOIHBIM
MHCTPYMEHTOM JO HUXKHETO IIAKEPA, YTO IIO3BOJIAET
MPOKAYUBATH YEPE3 HET'O OO'BEMBI KUJKOCTH U
OECTIPENATCTBEHHO CITyCKATb NEP(HOPATOPHI U
reo(pU3NYECKUIT THCTPYMEHT.

JeTtanu makepa 061aJal0T U3BHOCOYCTOMYHUBOCTBIO
K IIPOKa4Ke necka ayisa I'PIT

INocagka HuxHEro nakepa [1C B CKBaXXHUHE
OCYIIECTBIAETCA C HOMOIIBIO ITPABOI'O BPAIEHUA
KosoHHBI HKT, yCTaHOBKA BEPXHETO [TAKEPA
TIPOU3BOINTCS IBUKEHHEM KOJTOHHBI HKT BHIS.

Bo Bpems npoBegieHU s pabOT B YCIOBUSIX BBICOKOI'O
JIABJIEHWS BEPXHUI ITAKEDP YAECPKUBAETCA B MECTE
HOCAAKH IJIAIIKAMHA T PABJIMUECKOTO IKOPSI IIPU
TIOMOIIIY UHTETPAJIBHOU ' PABINYECKOU CUCTEMBL.
I'upaBIMYeCKUE NIAIMIKH YCTAHABINUBAIOTCS
B paboyee NOJIOXKEHUE O] JEUCTBUEM [JABICHUS
B KOnoHHe HKT. HI>KHNH Takep yAepKUBAETCA
B KOJIOHHE ITPY ITOMOIIY IVIAMEK MEXAHUYECKOI'O
SIKODsI TIOJ], BO3JEHUCTBUEM I'OPU3OHTAIBHOM HATPY3KHU.

Cneyuanrucmor OO0 Jlaxep Cepeuc» (6 uenmpe 21a6HbLLE
unyncenep OO0 dlaxep Cepéuc» Onez Kosanw)

Specialists of OOO Packer Service (Oleg Koval, chief engineer
of OOO Packer Service, is in the middie of photo)
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00O JID dlaxep Tyn3»

Figure 1 — The design
of PS-S packer assembly
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wells. Engineering support was provided by
OOO Packer Service. All operations were successful.

DOWNHOLE EQUIPMENT

Two-packer assembly PS-168S (hereinafter
referred to as PS) can be used during hydraulic
fracturing operations, squeeze job, acid treatments
and formation tests. This retrievable assembly
represents a tool with two clip-on units in a
production string and two packing units, between
which a chamber that connects tube side with
annulus is situated. It allows to perform selective
treatments.

Upper packer of PS assembly is full-opening,
which allows to pump fluids through it and lower
down perforators and/or geophysical tools.

Packer components have good resistance to wear
caused by fracturing sand.

In order to set lower packer of PS assembly one
needs to rotate the tubing string clockwise. Setting
of upper packer is performed by moving the tubing
string down.

When operations are performed under high-
pressure conditions upper packer holds its setting
position with the help of hydraulic anchor slips that
are activated by the integrated hydraulic system.
When the pressure in the tubing string increases
hydraulic anchor slips take their operating
position. Lower packer holds its position in the
tubing string with the help of mechanical anchor
slips that are activated under the influence of



Pabouas MOBEPXHOCTB ILIAMEK I'UIPABINYECKOTO U
MEXAHUYECKOT'O AKOPEN UMEIOT BBICOKYIO TBEPAOCTD,

4TO MO3BOJAET YBETUYUTD UX (PUKCUPYIOMTYIO
CIIOCOOGHOCTD B KOJIOHHE X U3HOCOCTOUKOCTD ITPU PAOOTE.
MexaHUYEeCKHU YIIPAB/IAEMbIH, JIETKO OTKPbIBAIOUICA
LUPKYJISAIMOHHBIN KJIAIIAH MOKET OBITh 3A0JIOKHUPOBAH B
OTKPBITOM HUJIH 33KPBITOM ITOJIOKEHUH /T BBITTOTHEHUSA
TAMIIOHAXKHBIX PA0OT, 06PA6OTKU CKBA’KHUHBI U ]I
CO3JAHUSA HUPKYIALIAN HAJ| TTAKEPOM.

KOHCTPYKTWUBHbIE OCOBEHHOCTU
KOMMNOHOBKW NC-C

[TaxkepHas KOMITOHOBKA [1C-168C cocTOUT U3 06PATHOIO
IIAPOBOI'0 KJIdIaHa (IIO3UIUA A), KOTOPBIM HAXOAUTCA
B BEPXHEN YaCTU KOMIIOHOBKH U OOECTIEYUBAET
BO3MOKHOCTbB IIEPEKPLITUS TPYOHOT'O IPOCTPAHCTBA
PU HAJIMYUU U30BITOYHOTO JJaBiieHus. Huxe
PaCnoaraeTCcsl BEPXHU MAKEP C OAUMTACHBIM Y3JIOM,
KOTOPBIF OOECTIEYNBAET BBIPABHUBAHUE JABJICHUS U
LUPKYJIALUIO HAJy BEDXHUM ITAKEPOM (IO3ULIMA B).
BepxHuUIl makep COCTOUT U3 I'UAPABIUYECKOIO IKOPs 1
YIUIOTHUTEIBHOI'O 3JIEMEHTA, OOECTIEYNBA PA30OIIEHUE
3aTPYOHOTr'O MPOCTPAHCTBE HAJT U TIOZ] BEDXHUM ITAKEPOM.
KoOHCTpYyKILIMA BEPXHETO MTAKEPA C OAUITACHBIM Y3JI0M
06€ECIIEYnBAET NIEPEAUy IPABOCTOPOHHETO BPAIICHUA
H4 HUKHMH nakep (no3unus C), 9TO B CBOIO O4ePEIb
IIPUBOAUT K BEIBOAY HUKHET'O ITAKEPA U3 TPAHCIIOPTHOI'O
MOJIOKEHUA B pabodee. HIKHUN Takep COCTOUT U3
MEXAHHUYECKOI'O IKOPA U YIVIOTHUTEIBHOI'O 3JIEMEHTA,
10 KOTOPOMY IIPOUCXOJUT PA30OIIEHUE C 3aTPyOHBIM
NPOCTPAHCTBOM IO/ HUKHUM ITaKePOM. HrxkHmit

Cepezeii BpblKo6, mexHuuecKuii
ouperxmop OO0 JID dlaxep Tyn3»

S. Brykov, chieftechnical officer
of OOO PF Packer Tools

longitudinal load. Working surface of hydraulic
and mechanical anchors’ slips has high hardness.
It allows to increase their anchoring power and
wear resistance. Power-operated and easy-to-open
circulation valve can be fixed in either open or
closed position in order to perform squeeze job,
well treatment or create a circulation above the
lower packer.

DESIGN FEATURES OF PS-S ASSEMBLY
Packer assembly PS-168S consists of a ball type
back-pressure valve (position A), which is situated
in the upper part of the assembly and allows to
blind the tube side in the case of overpressurization.
The upper packer (position B) is situated below the
back-pressure valve. It is equipped with a by-pass
unit that ensures equalization of pressure, as well
as circulation above the upper packer. The upper
packer itself consists of hydraulic anchor and seal
element. The latter is intended for separation of the
annulus above and below the upper packer. Design
of the upper packer with a by-pass unit allows to
rotate the tubing string clockwise, which results in
the change over of the lower packer (position C)
from run-in to operating position. The lower packer
itself consists of mechanic anchor and seal element.
By analogy with the upper packer, seal element is
intended for separation of the annulus above and
below the lower packer. The lower packer also
has a by-pass unit, which ensures equalization of
pressure in below-packer zone. In upper part of
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MMaKeP UMEET B CBOEI KOHCTPYKIIUHN OaUIIACHBIA
KJIAITaH, OOECIIEYNBAIOIIMI BBIDABHUBAHHE AABICHUA
B IIO/IIIAKEPOX 30HE. B BepXHEH 4aCTH HUXKHETO IaKepa
PacIionaraecTcs JEBEPTOP, Yepe3 KOTOPDIHA IPOUCXOAUT
COOOIIEHUE MEXY BHYTPEHHHUM IPOCTPAHCTBOM

HKT u yuacTKOM BO3acicTBUs yeped makep [1C-168C.
J71 IEpEKPBITUS HEOOXOAMMOM JITMHBI BO3JICUCTBUS
npuMeHAI0TCA TPpyorl HKT 89, MOHTUDYEMBIE MEXAY
BEPXHUM ITAKEPOM U JIEBEPTOPOM.

the lower packer a diverter is situated. This diverter
connects tube side with treated interval. In order

to shut off the necessary length of treated interval a
3-1/2" tubing is usually used. This tubing is mounted
between the upper packer and the diverter.

THE TECHNOLOGY OF TWO-PACKER

PS-S ASSEMBLY APPLICATION
The technology of three-stage hydraulic fracturing

with utilization of the above-mentioned assembly

involves the following procedures:

« perforation of target intervals;

e preparation of the production string for PS-S
packer assembly running;

* PS-S packer assembly fit-up;

* PS-S packer assembly running;

 packer (log marker) positioning by means of
geophysical methods, setting of packer assembly
within the target interval;

« installation of wellhead equipment for hydraulic

* IIPHUBA3KA MAKePa (penepa) reo(pU3nIeCKMMHA METOIAMH, fracturing equipped with a spool (for blowout
YCTAaHOBKA KOMITOHOBKU ITAKEPOB preventer with pipe rams suitable for 3-1/2” tubing
B 33/ITAHHOM UHTEPBAJIC; utilization);

* YCTAHOBKA YCTHEBOM apMaTypbl I'PII ¢ KaTymKomn  performing of the first stage of hydraulic fracturing;
(HA IPEBEHTOP C TPYOHBIMU IIJIAIKAMU IO, TUAMETD » waiting till the tubing pressure reaches the level
89 Mmm); below 1000 psi;

* IPOBEJECHUE NEPBOro dTana ['PIT; * ball type back-pressure valve shutoff;

* OXKUJIAHUE CHUKEHUS [JABJIEHUS B TPYOHOM « lifting of the assembly and its setting within the

TEXHOJTIOIMA NCMOJIb3OBAHNA

ABYXMAKEPHOWN KOMIMTOHOBKW INC-C
Texnonorus Tpexarannoro I'PI1 ¢ npuMeHeHneM

KOMIIOHOBKH NIPENYCMATPUBAET CIEAYIOMINE STAIIbI

nposegenus I'PIT:

* niepopaLyig NPOEKTHBIX UHTEPBAJIOB;

* MIOATOTOBKA 3KCIUIYaTAITMOHHOMN KOJIOHHBI K CITYCKY
KOMITOHOBKH akepos [1C-C;

¢ c60pKa KOMIOHOBKH akepos [1C-C;

* CIIYCK KOMITOHOBKHU 1akepoB I1C-C;

IPOCTPAHCTBE /10 70 aT™; next target perforation interval (this procedure
¢ 33AKPBITHE OOPATHOI'O NIAPOBOI'O KPAHQ; is allowed only when annulus pressure is below
* TIOJ/bEM KOMIIOHOBKH M YCTAHOBKA B CJIEAYIONTHL 1000 psi);

3a/JaHHBIN MHTEPBAJI Iepdopanuy nposegeHus I'PI1 » performing of the second stage of hydraulic

(IOIyCTHUMO IIPU JJABJIEHHUHU B 3aTPYOHOM IIPOCTPAHCTBE fracturing;

CKBa>KMHBI HE 60s1ee 70 aTm);

* IpoBejeHre BToporo srana ['PIT;

* OXKUJIAHUE CHUKEHMS [JABJIEHUA B TPYOHOM
IIPOCTPAHCTBE O 70 aTM;

* 3aKPBITHE OOPATHOIO MIAPOBOI'O KPaH4;

* MIOJ’bEM KOMITOHOBKHU M YCTAHOBKA B CJIETY IO

» waiting till the tubing pressure reaches the level
below 1000 psi;

* ball type back-pressure valve shutoff;

« lifting of the assembly and its setting within the
next target perforation interval (this procedure is
allowed only when annulus pressure is below

33JaHHBII THTEPBAJ tepdopanu nposeaeHus I'PIT 1000 psi);
(ZIOIyCTHUMO IIPU JIaBJIEHNU He 6osiee 70 aTM);  performing of the third stage of hydraulic
* IIpOBEAEHUE TPEThETO 3Tana I'PIT; fracturing;
* OXKH/IAHUE CHIDKEHUS IABJICHHS B TPYOHOM » waiting till the tubing pressure reaches the level

IIPOCTPAHCTBE /10 70 aT™;
¢ CPbIB KOMIIOHOBKH M ITTYHICHHUEC CKBAKUHDI,

below 1000 psi;
* deactivation of the assembly and killing of well;

* MIOJ’bEM KOMITOHOBKHU M3 CKBAXKUHBI 1 €€ IEMOHTAXK.
ONBIT UCMIOJIB30BAHUA ITAKEPHOI'O OO0PYAOBAHUA

cepun I1C-C nponssoactsa OO0 1P dTakep Tymns»

npHu paboTax 1o UHTEHCU(pUKAu meToaoM I'PITHa

MHOT'OIIVIACTOBBIX CKBA’KMHAX ITOKA3aJ1 SHAYUTCIbHYIO

3KOHOMMYECKYIO BBITOAY JIJI1 HEAPOIIOIb30BATENEH,
O6GYCIIOBIICHHYIO COKPAILIEHUEM BDEMEHU HA pa0OTy

* pulling the assembly out of hole and its rig-down.
Experience of OOO PF Packer Tools’ PS-S packer
equipment utilization during hydraulic fracturing
operations in multiple zone wells verifies significant
economic benefits for license holders caused by the
reduction of time spent by workover crews, which
prepare a well for hydraulic fracturing treatments,

Oopurazg KPC, 3aHNMaONUXCs IOATOTOBKOM CKBAXKUHBI K
I'PIT 1 COKpaleHnueM BpeMEHU IpoBeaeHuA camoro I'PIT
(B TOM YHCJIE BPEMEHN Ha MOOHJIU3AIHIO/ IEMOOHUTU3AIIIIO demobilization of hydraulic fracturing fleet), since
¢oTa I'PIT), TAaK KaK JJBE UJIU TPU OIIEPALIUU two or three fracturing operations are performed
TUJPOPA3PHIBA IPOBOAATCS 32 OAUH nnogbesy groraPII. © within one approach of hydraulic fracturing fleet.

and by the duration reduction of hydraulic
fracturing itself (including time for mobilization/
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«lIOIrCOH-CEPBMNC» -

BeyuiMM NOCTaBLUMK NaKepHOo-
fIKOPHOro oGopynOBaHMA

UGSON-SERVICE

is a Leading Supplier
of Packer-Anchor Equipment

Haw koppecnonoenm beceoyem ¢ BC. Yepryxurvim, 21A6HbM MEeXHOI020M
npouseoocmeerno-cepeucrtoti komnaruu OO0 dOzcorn-Cepeucs.

Our correspondent talks to V.S. Chernubin, Chief Process Engineer of OOO Ugson-Service.

Bpemsa konxTro6uHra: Cnacuoo,
YTO HAIILIH BPeMs /151 Gece/Ibl,
BukrTop Cepreesud. 3Har0, 4TO Bol
OYE€Hb 3AHATOH YE€JI0BEK, BEAb BCA
HHKECHEPHO-TEXHOJIOTHICCKAA
crpyKrypa Orcon-CepBuc> HaXOgHUTCA
IO BammmM OCTOAHHBIM KOHTPOJIECM.
TPYZHO YIIPABIATH TAKHM OOJIBIINM
KOJITHYECTBOM JIKOJICH?

Bukrop YepnyxuH: Bosce HeT!
WHXeHEPDBI-TEXHOJIOT'Y HAIIEH KOMITAHUHN —
HE TOJIbKO BBICOKOKBAIM(PUITIPOBAHHBIE
CIEUANNCTBI B O6JIACTU UHXKEHEPHOTO
CONPOBOXK/EHUS, DEMOHTA U YCTAHOBKH
CKBaKMHHOTO OOOPYIOBAHUSA, HO U
IPO(ECCUOHAIIBI BO BCEX CMBICIAX 3TOI'O
CJIOBA. A C TPO(ECCUOHANTAMH, KAK U3BECTHO,
BCET/1a IPUATHO U KOM(MPOPTHO PAOOTATh.

BK: Kakue KOMIIAaHUH ABJISAIOTCA
Hau0o0JIee AKTUBHBIMH 32AKA3YHKAMHU
O0OPYAOBAHUA I HHKHHUPHUHTA
JOrcon-CepBuc»?

BM4.: Y Hac MHOI'O 3aKa34YMKOB CpEAU

«CEPBHUCHHUKOB», KAK KPYITHBIX, TAK U CPETHUX.

Knpumepy: <KATKoHe(DTb», <[ €OTEXHOKHH-
Cepsuc», «<KHI-Cepsuc», YITHIT u KPC
«benopycnedrnr, MIT 'eoMHTOK> 1 MHOTHIE
Japyrue. He yCTymaroT 1o 4YHCIIy 3aKa30B U
KPYITHBIE HEPTAHBIE KOMITAHWH, TAKHE KAK:
OAO «THK-BP», OAO «I'a3nipom»,
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B.C.Yepryxumn evinyckrux Tromenckozo
UHOYCMPUATIEHO20 UHCIMUINY N
(nouewnezo Tioml HI'Y);

Pabomaun 6Ypovim Macmepoym 8 KOMNaHuu
<Tromenveeonozusr,macmepom KPC

8 komnanuu <HI'K «CaasHegpmo»;

C 2002 200a 2naémblil MexHo102 KOMNAHULU
dOzcon-Cepesucs.

VS. Chernubin graduated from Tyumen
Industrial Institute (foday’s Tyumen State
Oil and Gas University);

He worked as a driller in Tyumengeologiya
and workover rig manager in NGK Slavnefl;
V.S. Chernubin is a chief process engineer
of Ugson-Service since 2002.

Coiled Tubing Times: Viktor Sergeevich,

I really appreciate you made time for this
conversation. I know that you are a very busy
man - you constantly administrate the whole
process technology structure of Ugson-
Service. Is it difficult to manage such a large
number of people?

Viktor Chernuhin: Rather! Process engineers
of our Company are not only highly qualified
specialists in the fields of engineering support,
repair and installation of downhole equipment, but
also professionals in every sense of the word. As
you know it is always very nice and comfortable to
work with professionals.

CTT: Which companies are the most active
purchasers of equipment and engineering
services of Ugson-Service?



OAO «CyprytHedreras», OAO «JIyKom»,
OAO «HK «PocHedTB», OAO «TaTHEPTD>.

BK: Kak Bel cauTaere, 9¢éM KOMIAHHHA
PYKOBOACTBYIOTCS IIPH BBIOOPE MOCTABIIUKA
IAKEPHO-IKOPHOI'O O0OPYIOBAHHA?

BM.: YBepeH, 4TO 060 YBAKAIOIMIUI CEOS U
CBOU TPY/ I'PAMOTHBIN CIIELIUAIUCT B IIEPBYIO
odepeib OOPAACT BHUMAHUE HA TEXHUYCCKUE U
Ka4ECTBEHHBIE XAPAKTEPHUCTUKH OOOPYJOBAHMUS,
HEOOXOANMOTO JIJIS1 IPOBEACHUS TOU UIU MHOM
OIEpaIUU, HO M HE MCHEE BAXKHBIM KPUTEPUEM
IPU BBIOOPE ABIAETCA LIeHA. TyT JO/KEH paboTaTh
TIPUHITUII CIIPABEIIUBOIO COOTHOIICHUS «11eHa/
Ka4eCTBO». A BOOOHIE, TI060E O60PYIOBAHHUE JJOJIKHO
MPUHOCUTD HE TOJIBKO TEXHOJIOTUUECKYIO MOJIb3Y,
HO U JABATb MOIIHBIN 9KOHOMUYECKU

adPeKT.

BK: O6opymoBanue <fOrcou-CepBuc»
maeT Takor acdexr?

B4.: Pasymeercs. B kauecTBe npuMepa
MOKHO IPUBECTU MOCTOBBIE TPOOKHU [IM 1
[IM3, ucrionb3yemele 114 nposeaennsa PP
C IPUMEHEHUEM TAMIIOHAXXHOI'O MATEPUATIA
BBIIIIE UJIW HHKE MHTEPBAJIA YCTAHOBKH.
JaHHbIE TPOOKHU O3BOJIAIOT COKPATUTD BPEMS
NPOBEAEHHUA TEXHOJIOTUYECKUX ONIEPALTUIA
B4 pa3a 1O CPAaBHEHUIO
C TPAJUIITMOHHBIMHA

TEXHOJOTHSMH, N36€KATh BpeMﬂ aBngeTcs
IIPOCTOS BO BpEMs

LIEMEHTA, 4 BDEMS ABJIACTCA
NPAMBIM OTPAKEHUEM
CTOUMOCTHBIX 3aTPAT.
OCBOEHME CKBAKHH
U UHTEHCU(pUKAIUS
TIPUTOKA C
HCIIOJIb30BAHUEM CTPYHHOro Hacoca YCH-CH
MO3BOJIAET MOJHOCTBIO MJIM YACTUYHO BOCCTAHOBUTD
(PUIBTPALMOHHBIE CBOUCTBA HU3KOIIPOHHUIAEMBIX
KOJUIEKTOPOB 34 CYET BO3JEHMCTBUA HA IIPU3A00OUHYIO
30HY MHOTOKPATHBIMH JIETIPECCUAMHU U PEIPECCUAMU
M TEM CAMBIM OYHCTHUTDb NPU3A60MHYIO 30HY U
YIIYUYIIUTD (PUIBTPALIMOHHBIE CBOMCTBA, 4 TAKXKE
YBEJIUYUTD JEOUT TOOBIBAEMOH KHUJIKOCTH.
Hcrionb3oBaHUE CTPYUHOI'O HACOCA JAET HAM TAKKE
BO3MOXKHOCTB ITOZ60PA OIITUMAJIBHOI'O TUIIOPA3MeEPa
CKBA>KMHHOI'O OO0PYAOBAHUS IO, (PAKTUUECKYIO
NPOAYKTUBHOCTD CKBAXKUHBI U COKPATHUTD KOJTUYECTBO
OTKAa30B IO PY>KHOI'O OOOPYZOBAHUS B PA3BL
BOJIBIION 3KOHOMUYECKON 3(PPEKTUBHOCTBIO

O6JIZ[,Z[2.CT U1 Halna TEXHOJIOIMA OTKAYKU I'a3a U3 }

[lonxeH paboTatb

KayeCcTBO».

NPSIMbIM OTPaXKeHNEM
kN Ll CTOVIMOCTHbIX 3aTpar.

V.Ch.: Among our customers one can find major
and medium-size service companies, including, for
example, KATKoneft, Geotechnokin-Service, KNG-
Service, Belorusneft (Departments of Oil Recovery
Enhancement and Well Workover), MP GeoInTEK
and others. A lot of orders also come from major oil
companies, such as OAO TNK-BP, OAO Gazprom,
OAO Surgutneftegas, OAO Lukoil, OAO NK Rosneft
and OAO Tatneft.

CIT: In your opinion, what are the main
factors that are taken into account by
companies when selecting the supplier of
packer-anchor equipment?

V.Ch.:Iam confident that every skilled
specialist who respects himself and his work first
of all pays attention
to specifications and
quality attributes of
equipment, which is

NPUHLIATI CIPABEAJTINBOIO I el geoste iletare
COOTHOLUEeHNS «ueHa/

a certain operation.
However, the price is
also a very important
factor that affects the
process of selection. I
think that price-quality
ratio is the main factor
in this case. Actually, any
equipment must provide not only technological,
but also economic benefits.

CTT: Does the equipment of Ugson-Service
provide such benefits?

V.Ch.: Obviously. As an example, I can cite bridge
plugs PM and PMZ, which are used for cement
squeeze with application of backfill above or
below the setting interval. These plugs allow to
decrease the duration of technological operations
by four times in comparison with conventional
technologies and minimize nonproductive time
associated with waiting-on-cement. And, as you
know, time is a direct reflection of costs.

Wells development and production stimulation
with application of jet pump USN-SN allow to
completely or partially restore flow properties of
low-permeability reservoirs due to bottomhole
zone treatments (recurrent influence of
underbalanced and overbalanced pressure).

Such treatments allow to clean up bottomhole
zone and improve flow properties, as well as to
increase the production rate. Utilization of jet
pump also gives the possibility to select optimal
unit size of downhole equipment according to }
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33aTPy6HOIr0O IPOCTPAHCTBA JOOBIBAIOIIUX CKBAXKUH.
Ha ogHOM U3 CKBA’KUH KPYITHOM KOMIIAHUH, B
3anaauoit Cubupu npu OITH, OHA TO3BOIMNIIA
COKOHOMHTB OKOJIO 3 MJIH Py6JIEH 32 OTMH MECHLI,

BK: Cepne3HbIi pe3yabTar! B COBpeMEeHHBIX
YCJIOBHAX PA3BHTHA IPOMBINIJICHHOCTH
JOBOJIBHO 94CTO OPraHU3AIUH
B3aHMO/ICHCTBYIOT MEKIYy COOOI,
IIPEOCTABJIAA TO HJIN HHOE O0OPYyJOBaHHE
a1 OIIH. A «<JOrcon-CepBHC> IPOBOSHT
COBMECTHBIE C APYTHUMH KOMIIAHHUAMH
OIIBITHBIEC HCIIBITAHUA?

B4.: []a, UCIIBITAHUA Y HAC IIPOXOIAT JOBOJIBHO
4aCTO. Ceryac COBMECTHO C KoMmmanuen «I'HK-
HuxkHeBapTOBCK> nposoaATcsa OITH ¢ makepom
AIIMC-KBB. B Bysynyke copmecTHO ¢ HIZTY
«CopouynHCKHEPTH» OITH ¢ MOCTOBBIMH IPOOKAMU
2ITM 11 KOMIIOHOBKAMHM JIJ151 U3OJISIITUN 30H
HETEPMETUYIHOCTH M3H HamMeuyeHbl HA UIOHD
2012 ropa.

BK: Ha cerogHANIHU JE€Hb HA PIHKE
CEPBHUCHBIX YCIYT y’KECTOYHIACH
KOHKYPEHIIHA OTEYECTBEHHOI'O CEKTOPA
C 3aIaJHBIMH «3AXBATUYHKAMH>.

JaHHBI¥ (paKT OKA3BIBAET BIAHAHHE HA
AEeATEAbPHOCTh KOMIIaHNN? HacKOJIbBKO
BOCTPEOOBAHBI YCIIYTH HHKHHHPHHIA
kKoMnaHuu OrcoH-CepBHuc»?

B4.: KoHEeYHO, KOHKYPEHTBI BJIUAIOT HA HALILY
JEATENBHOCTD, HO 3TO BIHUAHUE TPAHC(POPMUPYETCH
B [IOCTOSTHHOE COBEPIIEHCTBOBAHUE HAIIEHA
OPraHM3aIIMU U BBIITYCKAEMOI IPOAYKIIUH, 4 TAKXKE
IMO3BOJIAET NOCTOSTHHO MOBBIMIATh YPOBEHD U
K44€CTBO OKA3bIBAEMBIX yCIyT. Hamt 60Ib1I0M IIIIOC
€II€ ¥ B TOM, YTO MBI IPAKTUYECKH MITHOBEHHO
pearupyem Ha cuTyanuio. B HrukHeBapTOBCKE
CO3/1aH U pabOTAET HAIIl CEPBHUCHBIN LIEHTD,
KOTOPBII [IOMOT'A€T KOMIIAHUHU 6OJIEE ONIEPATUBHO
PEATUPOBATD HA 3AIIPOCHI 3AKA39HKOB.

YTO KaC4AeTCA CIIPOCA HA HAII MHXKWUHHPHHT, TO,

K COXXAJIEHUIO, 11O U3BECTHBIM IIPUYUHAM HE MOI'Y
HAa3BATb TOYHBIE LIU(PPBL, HO COIVIACHO YYETHON
CTATHUCTHKE, OO'bEM PAOOT, BBIITOJIHIECMBIX HAIIEH
koM1anue ¢ 2009 o 2012 rop BEIPOC 60JIee YeM
Ha 150%. [lyMa10, 3TOT IOKA34TEJIb O MHOI'OM
T'OBOPHT.

BK: Boibiioe ciacu60 32 HHTEPECHYIO

O6eceny, Bukrop Cepreesuu!
BM.: Ycnexos Bamemy Ky pHaiy!
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well productivity and decrease the number of
equipment failures by many times.

Our technology of gas pumping out of
production wells’ annulus provides significant
economic benefits as well. Pilot tests of this
technology at one of the wells in Western Siberia
owned by major 0il company showed that cost-
cutting amounted to 3 mln rubles ($95,000) per
month.

CTT: Strong result! Under present-day
conditions of industry development different
companies interact with each other quite
often and provide certain equipment for
pilot testing. Does Ugson-Service perform
pilot tests in association with other
companies?

V.Ch.: Yes, such pilot tests are performed rather
frequently. At the moment we are performing pilot
tests of 4PMS-KVB packer together with TNK-
Nizhnevartovsk Company. Pilot tests of 2PM bridge
plugs and assemblies for leakage zone isolation
are planned to perform in association with NGDU
Sorochinskneft in June, 2012,

CTT: Currently there is a serious business
struggle between domestic and foreign
companies at the oilfield service market.

Does this fact affect the business of the
Company somehow? How popular are the
engineering services of Ugson-Service?

V.Ch.: Of course, our competitors affect the
business of our company. But this influence is
transformed into permanent improvement of the
Company, its products and the quality of provided
services. Among our advantages is the fact that we
almost immediately respond to every application.
Our service facility is situated in Nizhnevartovsk.
It helps the Company to rapidly process all requests
of our customers.

As concerns the popularity of our engineering
services, unfortunately I cannot provide you with
exact numbers for obvious reasons. But, according
to statistics, the amount of work performed by our
Company during the period between 2009 and
2012 has increased by 150%. I think that this fact
does convey a great deal of information.

CTT: Viktor Sergeevich, thank you very
much for such an interesting conversation!

V.Ch.: I wish Coiled Tubing Times Journal
every success! ©
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NpoMbIwWneHHas rpynna

AKTYaNbHOCTb NPUMEHEHWA
a30THbIX KOMMPECCOPHbIX CTaHUMK TTA
B KONTIOOWHre

Applicability of TGA Nitrogen Gas
Generators in Coiled Tubing Technologies

Baxcroil 3aoaueti Heghmeza3o000bl8arousux KOMNAHULL AGNAEMCA PAUUOHATIBHOE
u3eneuerue )21e6000P00HO20 ClPbS, CHUNCCHILE CeOeCOUMOCMIL IMO20 NPOLeccd.
Tpumererie KOAMIOOUH208bLX MEXHON0ULL PU BCKPBIMULL 1POOYKMUBHBLIX NAACMO8
U KANUMAnAsHOM PeMOHIMe CKBANCUM ABNACMNCA OOHUM U3 HAUOOIee NePCNeKMUBHBLX

U 3PPHEeKMUBHBLX MEINOOO8.

Efficient production of hydrocarbons and reduction of the production costs — these are
the most important tasks for all oil and gas producing companies. Use of coiled tubing
technologies for drilling-in producing formations and well workover is one of the most

promising and efficient methods.

KonTiobMHroBble TEXHONOMMM NO3BONAIOT 06eCrneyYnTb YCIoBUS paLmoHanbHOM
3KCMnyaTaumMm MeCTOpOXAeHUI B NMo3aHen cTagnn pa3paboTkum 1 ana «peaHUMUpPOBaHUSA»
CTaporo oHAA CKBaXWH. [laHHbIe TEXHONOMUK, CBA3aHHbIe

C IMKBMZALMEN OTNOXEHUI B CKBaXKMHAX, MOMHTepBanbHOM 06paboTkon, bopbbon

C 0OBOAHEHNAMMU, LOCTABKOM U U3BJIEYEHNEM BHYTPUCKBAXXMHHOTO 060pyaoBaHUsS,
NOBWUJIbHBIMU OMNepPaLaMM, 3aHMMAIOT CBOIO PACTYLLYIO HULLY B He(TerasoBom ceKTope.

growing share in the oil and gas sector.

Coiled tubing technologies allow creating proper conditions for effective development of
mature fields and rehabilitation of the old well stock. Technologies related to removal of

substance deposits in wells, selective treatments, counteraction of well watering, running
into a well and retrieval of downhole equipment, fishing operations have more and more

I1o CpaBHEHHIO C JPYTUMH METOAAMU OUYUCTKU CTBOJIA
CKB2>KUHBI KOJITIOOMHT SIBJISIETCS 60JIEE JOPOTOCTOSIIEH
TeXHOJIOruen. OQHAKO IIPUMEHEHUE 3TOT'O METO/NA
MMEET PsAJi IPEUMYIIECTB, KACAIOMUXCS BO3MOXKHOCTEN
TIOBBINICHU A ITPONU3BOAUTCIbHOCTH CKBAKH.

A30THbIE KOMIMPECCOPHbIE CTAHLNI

TrTA - SODEKTUBHOE PELLEHWE B

KOJNTTIOBUHIOBbIX TEXHOJTIOTNAX
TexHOIOrMs BbI30BA IPUTOKA HE(PTU 1 I'a3a U3

IUIACTA C UCHIOIb30BAHUEM NEPEABIKHBIX A30THBIX

KOMITPECCOPHBIX CTAHIIMU TTA 3aK/IIOYAETCS B TOM,

Compared to other methods of wellbore cleaning,
coiled tubing is a more expensive technology.
However, this method has a number of advantages
concerning the improvement of well productivity.

TGA NITROGEN GAS GENERATORS -
AN EFFECTIVE SOLUTION IN COILED
TUBING TECHNOLOGIES

The technology of oil inflow stimulation with
the use of TGA mobile nitrogen gas generators
involves injection of gaseous nitrogen or
nitrogen-saturated liquid (foam) into the well and

Crarbsa npepocTtasiaeHa komnanuei «TETAC». / This article was presented by TEGAS Company.
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IIpooyxuus OO0 «Tezac» u OO0 «Kpacnooapcxuii Komnpeccopnuiii 3a600» (KK3)

Products of TEGAS and Krasnodar Compressor Plant

4TO I'a3000PA3HBIIN 30T WM I'A3UPOBAHHAA UM )KHUJIKOCTh
(I1€H2) HATHETAETCSA B CKBAXKUHY U 3AMEIACT HAXOAYIOCA
B HEU )KHUJIKOCTB (6yPOBOI PACTBOP, BOAY WK HE(PTE).

HCcnionb30BaHUE A30THPOBAHHOT'O PACCOA TO3BOJISIET
MIPOU3BOAUTD OYUCTKY B YCJIOBUSAX TOHMKEHHOTO
TUPOCTATUYECKOTIO JABJIEHUA (HA IETIPECCUM), UTO
COCO6CTBYET 6011€€ 3PHEKTUBHOMY YAAIEHUIO TBEPIBIX
YACTUIL U YMEHBIICHUIO OBPEXK/ICHUSA I1aCTa. Kpome Toro,
TIOCJIE ATOT'O B TEYEHUE HECKOJIBKUX YaCOB MOKHO OCBOUTD
CKBAXKUHY 3AKa4KOU OTHOI'O JIMIIb 430T4 C IOMOIIBIO
nepeaBKHOU cTaHuu TTA.

DTO 0OECTIEYMBAET €llle OOJIEE TIIATEIBHYIO OYUCTKY
CTBOJIA Y TTIO3BOJIAET MOJIYYUTD JJAHHBIE 10 JUHAMHUKE
JIOOBIYH, HEOOXOUMBIE JIJI51 TIOAO0PA TUIIOPA3MEPA
YCTAHOBKHU MOI'PY>KHBIX LIEHTPOOEKHBIX HACOCOB (YOLIH)
U OLICHKU Pa60THI CKBAXKUHBL. HaKOHEI, IPOMBIBKA
CKBa>KUHBI C IPUMEHCHUEM KOJITIOOMHI'A, KAK ITPABUIIO,
3aHMMAET BCETO /IBA-TPU JIHS — HA HECKOJIBKO JJHEN MCHBIIIE,
4EeM [IPU UCIIOJIb30BAHNUH TPAJUITUMOHHBIX METO/IOB.

OTNIMYUTENBHBIE OCOBEHHOCTIN

A30THbIX CTAHUUW TTA
Crannuu TTA OTINYAI0TCS OT NPEAIIECTBEHHUKOB —

cranuuii CIA n HIJA — yiydieHHbBIMU

KCIUIYATALTUOHHBIMU XAPAKTEPUCTUKAMU, TOBLIIIEHHBIM

MEKCEPBHUCHBIM UHTEPBAJIOM, IITUPOKUM CITUCKOM

3aMATEHTOBAHHBIX JIOPA6OTOK U BO3MOKHOT'O

JIOTIOJTHUTEIBHOTO OOOPYJOBAHUSL.
OcHOBHBIE TpenmymecTsa TTA:

e [TOBBIIIIEHHAS YHUCTOTA A30TA HA BbIXOE — 90—99%.

¢ BO3MOXXHOCTb YBEJIMYEHMS IABJICHUS CTAHIIUH B
nuarta3done ot 10 1o 100% B cieliaibHOM UCIIOTHEHU.

¢ BO3MOXXHOCTB PETYITHPOBAHUSA IPOU3BOAUTEIBHOCTH OT
10 1o 100%.

¢ ONTHUMH3ALMA KOMIIOHOBKH HABECHOT'O OO0OPYAOBAHMA
JUI1 6OJIEE JIETKOTO OOCITYKUBAHHA CTAHITUN.

¢ MOJEpHU3ALINA KATIOTA — YBEJIMYEHBI €T0 HAIEKHOCTD U
JIONITOBEYHOCTb.

e MUKPONPOLIECCOPHAS CUCTEMA ABTOMATUKU
06eCneUYnBaAET BO3MOKHOCTb KOHTPOJISI IIPH YIAJIEHHOM
JIOCTYIE, pA00TA CTAHIIUU IIPOUCXOJUT ABTOMATHYECKHU.

replacement of the liquid (drilling mud,
water or oil) originally present in the well.

The use of nitrogenized salt brine allows
performing cleaning operations under the
conditions of reduced hydrostatic pressure
(underbalanced conditions), what facilitates
more efficient removal of solid particles and
reduced damage to reservoir. Besides, within
the period of several hours the well can be
completed by injecting nitrogen alone with the
use of truck-based TGA station.

This ensures even better cleaning of the
borehole and allows acquiring production
profile data that are necessary for selection of
the proper electric submersible pump (ESP)
type and assessment of well performance.
Finally, well cleaning with the use of coiled
tubing takes only two-three days, which is
several days less if compared to conventional
methods.

OUTSTANDING FEATURES

OF TGA NITROGEN STATIONS
TGA stations in comparison to previous

modifications (SDA and NDA stations) have

better operational characteristics, increased

inter-service intervals and wide range of

of parented developments and optional

equipment.
Main advantages of TGA:

e Higher nitrogen purity at the output:
90-99%.

¢ Possibility to increase the station’s pressure
from 10 to 100% in special configuration.

e Possibility to adjust the productivity from
10 to 100%.

e Optimized attachable equipment to ensure
easier maintenance of the station.

e Modernized cowling with improved
reliability and durability.

e Microprocessor system allows for the remote
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Cmanuyun TTA Ha o0sexme
TGA station at the wellsite

MonepHU3UPOBAHA CUCTEMA OXJIAKICHUS TU3EIII U
KOMIIPECCOPA, YTO MTO3BOJISIET CTAHITUSIM PAOOTATh B
60J1e€ MUPOKOM JUATTA30HE TEMIIEPATYP OKPYKAIOMIEH
CpenBbL.

CtouMOCTb CTaHIIMH TTA Ha TOPSIZIOK HHXKE
AHAJIOTUYHOI'O UMIIOPTHOT'O OOOPYAOBAHHS 34 CUET
IIPHUMEHEHHNS OTEYECTBEHHBIX KOMIIPECCOPOB 1
YHHKAJIbHOM CXEMBI I'dA30PA3/ICTICHU .
lrazopasgenenue npou3BOAUTCS C UCTIOIb30BAHUEM
BBICOKOCEJICKTUBHBIX MEMOPAH.

[TonyuyeHne HEOOXOAMMOTO JJABICHHUS IPONU3BOJIUTCS
OJTHUM KOMITPECCOPOM, KOTOPBIN BBIIIOJIHAET POJIb

OCHOBHOTI'O U JIOKUMAIOIIETO. DTO MO3BOJISIET YMCHBIIUTDH

MaCCOF363pI/ITHbIC TIOKA3aTC/JIN CTAHIIUH, IIOBBICUTDL €C
HAaAC)KHOCTD, CHUSUTD IKCITYATAITMOHHBIC 3ATPATHI.

JHNS

control, station operates automatically.
Modernized diesel and compressor cooling
system that allows the station operating in

a wider range of ambient temperatures.

The cost of TGA stations is considerably lower
than the cost of import analogs due to the
use of domestic compressors and unique gas
separation scheme.

Gas separation is done with the use of highly-
selective membranes.

The necessary pressure is created by only

one compressor, which is acting as the main
compressor and the booster compressor at

a time. This allows reducing the weight and
dimensions of the stations, improving its
performance and reducing operational costs.

Ucxoas v3 nHamsmayanbHbIX MPOU3BOACTBEHHbIX 3a4a4 3aka3ymka, komnaHusa «TEFAC»
npepgnaraeT UCNoNHeHMe a30THbIX KOMMNPECCOPHbIX CTAHLMI: Ha LWACCK, Ha npuuene,

Ha Cajla3KaxX.

CamoxopHble a30THble KOMMNPeccopHble cTaHuun TTA — BbICOKO3( P EKTUBHbIE
N NCKNIOYUTENIbHO HafeXHble CUCTEMbI MO MOJTy4eHUIO a30Ta U3 aTMOC(epHOro Bo3ayxa

BbICOKOIo AaBJieHUA.

Based on the individual needs of the customer, TEGAS Company can install nitrogen
compressor stations on a truck, on a trailer or on a sledge.

TGA nitrogen gas generator installed on a truck is a highly-efficient and reliable system
for deriving highpressure nitrogen out of atmospheric air.
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KOMIMNEKC CEPBUCHbBIX YCITYT
KOMMAHWUW «TETAC»

«TETAC» OKa3bIBAE€T BCE HEOOXOIUMBIE CEPBUCHBIC

YCIIYI'Y 4711 KOMIIPECCOPHOT'O U I'd30PA3ACTIUTCIIBHOI'O

obopynoBaHus. [IpeACcTaBUTENBCTBA KOMITAHUU
pacnionoxensl B KpacHogape, Mockse, Cypryre,
HoBoky3Hernxe.
INomumo cepsuca, <IETAC» OKa3bIBAET TAKKE
CONYTCTBYIOUIHUE YCIIYTH:
e OOyd€HUE IEPCOHAA 3AKA3YHKA pab0oTE HA
KOMIIPECCOPHOM TEXHUKE;
® APEH]1a KOMIIPECCOPHOTO O60PYJOBAHUS.

APEHIA A30THbIX 1 BO3YLUHbIX CTAHLNI
J17151 IpOBEAEHUS PA30BBIX UJIU CPOYHBIX PA6OT
«TET'AC» Ipe1araeT a30THBIE U BO3/IYIIHbIE
cranuuu TTA B apeny. CTaHIIMM YCTAHOBJIEHBI HA
maccu KAMAS. ITpu HEO6XOJUMOCTH BO3MOXKHA
MEPECTAHOBKA B KOHTEHMHED JTUOO0 HA CAJIA3KU.
OO6CIyKUBAHUE U CEPBUC CTAHIIUU IPOU3BOJUTCS
cutaMu KoMnaHuu «I'ETAC».
HanpasiieHne apeHIbl BOCTPEOOBAHO CETOHSA
B TAKHX ONEPALUAX HE(PTEra30BOU U YTOJIBHOM
OTpAaCJIEH, KaK IIPOJyBKA M OIIPECCOBKA HE(PTE-
U I'a30IPOBOJOB, Y4aACTHE B OlIEPALUAX 110

O6CTYKUBAHUIO HE(PTECKBAYKUH, CO3/[AHUE MHEPTHOM

CpEeApbl B MIAXTAX U T.JI.

Yenewmnocms npumerenius
KOJUMIOOUH208bLX MEXHOJI02ULL 60
MHO20M O1Peoest1emca HAOH CHOCIBIO

U 3P PEKMUBHOCINBIO UCNOSIbIOBAHUS
cmanuyuti TTA no ebipabomice uHepm1o2o
easa (a3oma) 015 pabdomaot 8 COCMABe
KOZIMIOOUH208bLX KOMNJLCKCOB.

A3ommnble komnpeccoprvie cmanyuu TTA —
HeOMBEeMICMBLIL UHCIPDYMEHN HePhMIAHOL

NPOMBILUSICHHOCINIU, HAOCHCHASL
mexHuKa 015 OnepaluLl Koumoouned,
IKCNIaAMmupProuanca Ha KPYnHeuuux
npeonpusamuax Poccuu u CHI'

KomnaHusa «TETAC»

r. KpacHogap,

Ten.: +7 (861) 299-09-09,

dakc: +7 (861) 279-06-09,

e-mail: info@tegaz.ru,

canT: www.tegaz.ru,

apeHpa, cepBuc, noctaBka 3UM:
«HCK TEFTAC»: www.nsktegas.ru

000 «KpacHogapckumii KomnpeccopHbIn 3aBoa» (KK3)
e-mail: info@kkzav.ru cant: www.kkzav.ru

SERVICES PROVIDED BY TEGAS
TEGAS provides the necessary servicing
of compressor and gas separation equipment.
TEGAS has its representative offices in
Krasnodar, Moscow, Surgut, Novokuznetsk.
Besides equipment servicing, TEGAS also
provides a range of related services:
e Training of the Client’s personnel in
operation of compressor equipment;
e Leasing out compressor equipment.

LEASING OUT NITROGEN
AND AIR STATIONS

TEGAS leases out TGA nitrogen and air
stations to perform single or urgent jobs.
The stations are installed on KAMAZ trucks.
If necessary, it is possible to reinstall the
stations into a container or on a sledge. The
stations are maintained and serviced by
TEGAS Company.

The lease of stations is currently in demand
in the following operations in oil and gas
industry or in coal mining industry: purging
and pressure testing oil and gas pipelines, oil
well servicing operations, creation of inert
environment inside mines, etc.

The success of coiled tubing
technologies largely depends on
reliable and efficient use of TGA
Stations generating inert gas (nitrogen)
as part of coiled tubing complexes.

TGA nitrogen gas generators serve as
an integral tool of oil industry and
reliable equipment for coiled tubing
operations that is currvently at the
disposal of the largest Russian and CIS
companies.

TEGAS Company

The city of Krasnodar

Phone: +7 (861) 299-09-09

Fax: +7 (861) 279-06-09,

e-mail: info@tegaz.ru

website: www.tegaz.ru

Lease, service and spare parts supplies:

Oil Services Company TEGAS: www.nsktegas.ru

Krasnodar Compressor Plant
e-mail: info@kkzav.ru website: www.kkzav.ru
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NMpenmyujlecrea a30THbIX cTaHyun TrA
np¥ KONTIOOMHroBOM OypeHunum

Konmioounz — 3mo npozpeccuénviii memoo Oypenus u Pemonma CKeaicuH,
OCHOBAHHBLI HA UCNONBIVEAHUU 0e3MYPMO8bLX 2udKUXx mPyo. Koamioounz
UCNONBIYEMCA KaK BPU OYyPeHu HOGbLX CKEANCUH, MAK U BPU OYPeHUl HOGbLX
CIME0106 U3 CYU,eCMEYIOUUX CKBANCUH.

Cez00HA KOAMIOOUHZ NPUMEHACMCA O MAKUX Onepanuii, Kax 2uopopaspuvis
naacma, uccieooéanue u IKCNAYamarus CKEANCUH u m.o.

Ha cezo00ns 3¢pgekmuenocms KOAMm0Ounza ne 6bl3biéaem 60npocos. Buacmnocmu,
KOAMIOOUH2 — MO OOUH U3 Hauooaee IPPHerKmusHbLX Memooos, PUMEHACMbLX

npu 6ypenuu npooyKmueHbLX NAACHMOE U NPU KANUMAIbHOM Pemonme HemanvLx
U 2a3060bLX CKEANCUH 8 YCA0BUAX 0enPeccun Ha NPOOYKMUBHBLI NAACH.

PoJ1b 230TA B KOJITIOOMHIE

711 OypEHUAB YCIIOBUAX JENPECCHUU UCIIONb3YETCSA
HECKOJIBKO TUIIOB HpOMbIBOquIX )KI/I,IIKOCTeﬁ.
B TOM umciie O6JIETYEHHBIE PACTBOPHI, B KOTOPBIX
H€O6XO,E[I/IM2.H HU3KAA IIJIOTHOCTH JOCTUIACTCA
IIyTEM a3paluu a30TOM. [IpumeHenue aszora B
a3panyy  HE TOJIbKO 34J4€T BBICOKHI YPOBEHDL

* 10 TPEOOBAHUIO 33aKA3YMKA ABTOMATHKA CTAHIIUI
TTA MO3BOJNAET KOHTPOJMPOBATH U APXUBUPOBATH
padoure  mapamMeTpel € IIOCJAEAYIOUIEH HX
ob6paboTrkor Ha IIK; TakKe BO3MOXKHA YCTAHOBKA
CUCTEMBI CIIYTHHUKOBOI'O KOHTPOJS IOJOKEHHUS
CTAHIIUHU U €€ OCHOBHBIX PA60OYHX TAPAMETPOB;

IIOXKAPO- U B3PBIBOOE3ONACHOCTH, HO U SBJISIETCS * CTAaHLIUN TTA [DOArOTaBAMBAIOTCA K padoTre
3SKOJIOTMYECKH YUCTBIM METOJOM. B 3aJJaHHBIX KJIMMATUYECKUAX YCIIOBUAX:

He cumrasgs TOro, 4ro HUCIOJb30BAHUE aA30Ta KJIMMATHYECKOE HCITIOJTHEHUE pi(e} VXIJI-1,
B HE@MTErasoBod OTPACIH PENIAMEHTUPOBAHO IPEAITYCKOBOM IIOAOI'PEBATEIDL Webasto,

PocTexnanzopom. JOIIOJIHUTEIBHBIE ITIPEAIIYCKOBBIE IOAOIPEBATEIN
Macja B KOHTYpaX ITIPHUBOAA KOMIIPECCOPA,
IInrocer IIPHUMEHEHH A A30THBIX IIPUMEHEHHUE JIETKOM My(TBI CBSI3U KOMIIPECCOPA

craanui TTA

B KONTIOOMHIOBOM 6YPEHMU KIIOYEBOE 3HAYECHUE
HUMEET HAJIEKHOCTD UCIIOIB3YEMOI'O OOOPYIOBAHNA,
MIPEACKA3YEMOCTD €I0 Pa6OThI M TOYHBIN KOHTPOJIb

C NPHUBOJOM, OOJIETYEHHAs] CHUCTEMA BEHTHJISILINU
KOMIIpECCOPAa U MPHUBOAA, a4 TaK XE Jpyrue
3aI1aTEHTOBAHHBIE HAPAOOTKU KOMIIAaHUU «ETAC».

Crannuu TTA cepTUPUIIMPOBAHBI B COOTBETCTBYIOT

pabovYnx MapaMeTPOB.

A30THBIE CTaHIHMM cepuud TIA OT KOMIIAHUU
«TETAC» HaIeJIeHbl Ha  JOCTIDKEHHE  3TUX
HEOOXOIUMBIX KAUECTB:

* IPUMEHAECTCA  HAJEKHBIM W  JOJITOBEYHBIN
MEMOPAHHBIA ra30pasgeaInTe/IbHbIA OJIOK,
OOJIAAIOMNIT  HHU3KUM 3HEPIONOTPEOICHUEM,
KOTOPOMY HE CTPAIIEH CJIOKHBIA TEMIIEPATYPHBINA
PEXUM U TSKEJIBIE PAOOYHE YCIOBHS,

CTPOTMM MHUPOBBIM CTaHJAPTAM, MOJEIBHBIN P
CTAHLMI HE UMEET AHAJIOI'0OB HA TEppUTOpHU Poccuun
IO CBOUM Pa60YNM XaAPAKTEPUCTHUKAM, KOMIUIEKTALINH
1 BO3MOXXHOCTH TPAHCIIOPTHUPOBKH.

ApeHga a30THBIX cTaHITu TTA

Jna 3aKpBITHSA TOTPEOHOCTEU B HEPETYIAPHBIX
U KPATKOCPOYHBIX pPAOOTAX C yYACTHEM aA30THBIX
craHiuu kommanus <«TETAC» mpejiaraer CTaHIIUU

* KOMIIPECCOPHBIE OI0KH COOBCTBEHHOTO TT'A B apenay. [Tapk JOCTYNHBIX I APEHABI MAIIUH
NPOU3BOACTBA — HAAEKHBIE U JIETKHE B PaCIIUPAETCA PETYIAPHO.
OOCIIYKHBAHUY;

Komnanusa «TETAC» npednazaem cGOUM KAUCHIMAM He MOSbKO COGPeMeHHble a30MmHble
cmanyuu TTA, HO u HeOOX00uMbLe CORYmMCmaEyloujue yCay2u: nocmaséKa 3anuacmeii,
cepeuc, ooyuenue nepconana 3axazuuxa padoome Ha KOMnPeccoPHom o0oopyoosanuu,
apenoa azomuvix cmanyuii. Kormoounz c npumenenuem azomuotx cmanuuii TTA —
Mo pauuonarsHan u 6€30NACHAA IKCRAYAMAUUA MECIMOPONCOCHUTL, ONMUMAIBHBLE
percumst pabomst 060pyoosanuA.



OMEPALIW C MPUMEHEHUEM A30THbIX KOMMPECCOPHbIX CTAHLINWA TTA:

* OIIEPALH KOJITIOONHI Y,
* KaIIUTAJIbHBIA pEMOHT CKBaXUH (KPCO);
* reO(PU3NYECKUE UCCIIETOBAHNA CKBAXKUH;

* OIIPECCOBKA CKBAKHH;
* BBITECHEHUE HEPTU U HEPTENIPOIYKTOB;
* A30THOE ITOKAPOTYIICHHE.

A30THbIe KOMIpeCcCopHble CTaHLUUUN cepun TrA, npeajiaraemMbie KoMnaHuen «Terac» B apeHay:

HaumeHnoBanue Hpomg%ﬁ?;fﬂ?{oc“’ JlaBneHue a30Ta, aTM. Yucrtora 230714, % Hcnonnenune
TIA-5/101 C95-97 5 95-97 KAMA3 343118, 6X6

TTA-10/251 C95-97 10 95-97 KAMA33501,8X8
TIA-9/13 C97-98 9 97-98 KAMA3 43118, 6X6

Bo3MmodcHa nepecmaroKa Ha Konmetinep, 060pY00BAHHbLLL CANASKAMUL.

Bo3ayLuHble cTaHuum cepum TTA, npepnaraembie KoMmnaHuen «Terac» B apeHay:

3
HaumeHnoBanue HpomBoﬂHTem’.HOCTb’ Hw?/ JlaBieHuE a30Ta, ATM. Hcnonuenue
TrA-9/101 9 100
Hlaccu KAMAS,
TrA-18/101 18 100 260 20-gpymosoiti
Konmetinep
TrA-18/251 18 250

: HpOI/IBBO/:[I/ITCHI:HOCTI: TIPUBE/ICHA II0 YCIIOBUAM BCACBIBAHUA.

IIpenmyinecTsa apeH bl KOMIIPECCOPHBIX CTAHIIUM:
* HE HAJO >KJATh IIPOU3BOACTBA — CTAHIINY B HAJIMYNY;
¢ YKOHOMH I HA IPHOOPETEHUH H OOCITYKHUBAHHH:

« HET HY>K/Ibl B IPUOOPETEHUU IOPOTOCTOSAIIETO

06OpPYIOBAHUS;

« B YBEJIMYEHUH YUCJIEHHOCTHU IEPCOHAIA AJIS
OOCJIYKMBAHUS CTAHITUU U IIPOBEJEHUU €TI0

CIIEJUAJIBHOI'O OOY4YEHU S,

- B YILJIaT€ HAJIOTOBBIX OTUYMCIICHUI;
« B PACX0O/IaX HA CEPBHUCHOE OOCITYKMBAHHUE;

* CTAHIITHH IIPETOCTABIIIOTCS C
BBICOKOKBATH(DHIITUPOBAHHBIM 3KHITAKEM;

¢ OIIEPATHBHOE IIPOBEICHHUE PEIVIAMEHTHHIX PA0OT

caaamMmua OO0 «TETAC».

TTA 10/251 C 95 namaccu KAMA3 63501

IIpouszeooumenvnocms — 10 >/ mumn;
Haenenue — 250 amm.;
Yucmoma asoma — 95%.

L]

IIPY OCBOEHUH UJIU PEMOHTE FAPAHTUPOBAHO ITO
YCTAHOBJICHHOMY I'DAUKY;

KPYITIOCYTOYHASA IKCILIyaTaIlHuA CTAaHITHH;
BBIIIOJTHEHHE PA3HOXAPAKTEPHBIX OIIC PAITHIT;
COKpAIEHUE BPEMEHU ITPOBEICHUS PAOOT 32 CYET
HpI/IMCHCHI/IH CIICTEXHUKU C 6OJICC BBICOKHMHU
XapaKTCpI/ICTI/IKQ.MI/I I10 HpOI/IBBOL[I/ITCJIbHOCTI/I, AJABJICHUIO,
KOHIICHTPAITNY;

MOBBIIIEHUE CTEIIEHU B3PbIBOOE30IACHOCTH PA0OT;
HCIIOIB30BAHNE BBICOKOTEXHOJIIOIMYHOT'O O60PYIOBAHUS
BBICOKOI HpOXOlII/IMOCTI/I B pQ.SJII/I‘-IHI)IX KINMATHUYCECKUX
ycsoBusax — 50 °C go +50 °C;

BO3MOXHOCTB KBAJTU(PUITMPOBAHHON KOHCY/IBTAITUH U
IUIAHU POBAHUST HEOOXOJMMOI'O 06'bEMA PAOOT.

TIA5/101 C 95 namaccu YPAT
IIpou3éooumensnocms — 5 >/ mumn;
Haenenue — 100 amm.;

Qucmoma azoma — 95%.

TIA 5/101 B 95 6 610410 -MOOYAbHOM UCHOSIHEHUU
IIPpou3600umMensHOCms — 5 w3/ mumn;

Hdaanenue — 100 amm.;

Yucmoma azoma — 95%.

Komnanmus <Terac» rpeajiaraeT HOBbIE IOAXOJbI K PEIICHHIO Banrux npou3BoICTBEHHBIX
3aa4. MbI o6ecieanBaeM 3(h(PheKTHBHOE B3AMMOJICHCTBHE H ONIEPATHBHYIO OOPATHYIO CBA3b.
IIpuIraniaeM K COTpyJHHYIECTBY!
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www.tegaz.ru
r. KpacHopap

Ten.: +7 (861) 299-09-09 (MHOrokaHanbHbIN),

dakc: +7 (861) 279-06-09

info@tegaz.ru - 3aka3 o6opyaoBaHus

arenda@tegaz.ru - apeHga KOMMNpeccopHoro obopyaoBaHMs.




O60pYZIOBAHHE

NBYXPAJTHDBIN
KOJITFOBMHTOBBIN
[TPEBEHTOP IIIIK2-80X35

DOUBLE-RAM COILED TUBING
PREVENTER
(TYPE IIIIK2-80X35)

</

HU.N. ) KUPHOB, B.A. IYVIUHIIEB, 10.U. KHS3EB, 3A0 «HIIII «CHOTEXHOLEHTP>
L.I. ZHIRNOYV, V.A. DUDINTSEY, Yu.l. KNYAZEYV, Research and Production Enterprise “Sibtechnocenter”

OpHOM U3 HanboJIe€ BOCTPEOOBAHHBIX YCJIYyT
B HE(PTENOOBIBAIONIEH U IA30/J0OBIBAIONICH
IPOMBIIIJIEHHOCTHU ABJISIETCSA KAITUTAIBHBIN
PEMOHT CKBaXHH. TEXHOIOI U KATUTAJIBHOTO
PEMOHTA CKBAXKUH MO3BOJSAET IPOBOJUTH
KOMIIJIEKC NOA3EMHBIX PA6OT MO BOCCTAHOBICHUIO
PaboUero COCTOAHUS CKBAKUH C UCIIOJIb30BAHHUEM
TEXHUYECKUX JIEMEHTOB OYPEHUSL.

B HacTosmEee BpeMs BCE Yalle KATUTAIbHBIA
U TEKYIINUHI PEMOHT CKBAKHH BBITIOJIHAETCS C
MPUBJICYEHUEM KOJITIOOMHI'OBBIX TEXHOJIOTUIL.

KonTio6MHTOBBIE TEXHONOIUH (OT coiled tubing —
«ru6Kasg TPyOa») OCHOBAHBI HA IPUMEHEHUU F'HOKNX
HENPEPBIBHBIX TPYO BMECTO TPASULIMOHHBIX
OypoBeIX Tpy6 1 HKT npu BHYTPUCKBA)KMHHBIX
paboTax: KAMUTAJIBHOM PEMOHTE (B TOM YMCJIE TIPH
TUPOPA3PHIBE IIACTOB), OYPEHUH, F€O(PUINIECKUX
HUCCIIENOBAHUAX. [NOKHE TPYOBI HO3BOJAIOT
MHOJTYYUTD JOCTYI B TOPU3OHTATIBHBIE 1 OOKOBBIE
CTBOJIBI [1].

[ns obecriedeHnst 6€3011aCHOCTU paboT
HUCHONB3YETCS CIIELTUATU3UPOBAHHOE
MPOTHUBOBBIOPOCOBOE OO6OPYJOBAHUE —
KONTIOOMHI'OBBIF IPEBEHTOP, NPEJHA3HAUYECHHBIA
JUISL TEPMETU3ALUN YCThsA ITPU PA60OTE rTHOKONA
HENPEPBIBHOU TPYOOIT B IPOLIECCE PEMOHTA
HEPTAHBIX U I'A30BBbIX CKBAKWH, 4 TAKXKE JIJI
NpPEeRYNPEXIECHUA BHIOPOCOB, OTKPBITHIX (DOHTAHOB,
OXPaHBbI HEJIP U OKPYKAIOIIEN CPENHI [2].

KonTioOMHTOBBIF IPEBEHTOP ITO3BOJISIET
3aT€PMETU3UPOBATD YCThE CKBAKHUHBI KAK CO
CIIYILIEHHOM I'MOKO TPYyOOH, TaK 1 O€3 HEE, TAKXKE
JIONYCKAET BO3MOXKHOCTD IIEPEPE3AHUA TPYOBI C
MOCJIEAYIOMIEN TEPMETUZALUECH U YIEPKAHUEM
O6PE3AHHOM YACTH OT NAAEHUA B CKBAKHHY.
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Well workover is one of the most in-demand
services in oil and gas industry. The technology of
well workover allows performing a set of subsurface
operations to restore the operational ability of a well
with the use of various technical elements of drilling.

Currently, coiled tubing technologies are more and
more often used for well workover and well servicing.

Coiled tubing technology is based on the use of
continuous flexible tubes instead of conventional
drilling and production tubes during well
interventions: well workover (including hydraulic
fracturing), drilling, logging. Coiled tubes allow
accessing horizontal well sections and sidetracks [1].

To safeguard the operations specialized blowout
preventing equipment — coiled tubing preventer —
is used. This coiled tubing preventer is meant for
sealing the well head when using coiled tube during
workover of oil and gas wells, as well as for prevention
of blowouts, uncontrolled flows and for the
protection of mineral resources and environment [2].

Coiled tubing preventer allows sealing the well
head both with a coiled tube run into the whole and
without a coiled tube. It also provides the possibility
to cut the tube with subsequent sealing and holding
the cut section of a tube preventing its fall into
the well.

Today four-ram preventers manufactured by foreign
companies gained popularity and are widely used.

In these preventers each of the abovementioned
functions is performed by a separate row of rams.

Research and Production Enterprise
“Sibtechnocenter” is one of the leading domestic
manufacturers of coiled tubing preventers competing
with foreign analogs. The design center of the
company has designed and patented [3] a two-ram



BbICOKOTEXHONOIM4YHO, T
KAYECTBEHHO, B CPOK! iJ
e

Ha cerogHamHug IEHb HIUPOKOE
PaCIIpOCTPAHEHUE IOy YUIIN
YETBIPEXPAJHBIC KOITIOOHMHIOBBIC
PEBEHTOPBI UHOCTPAHHOT'O
MIPOU3BO/ICTBA, Y KOTOPBIX KAXKI A U3
YETBIPEX BBIIIENEPEYUCIEHHBIX (DYHKITUN
BBITIOTHSIETCS OTAEC/IBHBIM PSIJIOM IJIAIICK.

OJHUM U3 BEJYIIUX OTEYECTBEHHBIX
IPOU3BOUTEIIECH KOJITIOOUHTOBBIX
NPEBEHTOPOB, COCTABIAIONINX
KOHKYPEHIIUIO 3APYOEKHBIM aHAJIOT'aM,
aBasieTcss komnanug 3AO «HITIT
«CHOTEXHOIEHTP». KOHCTPYKTOPCKUM
LEHTPOM KOMIAHUU Pa3paboTaH

U 3aIATCHTOBAH [3] IBYXPsAHBINA

Pucynox 1 — Koamioounzoeéusie npeéeHmopust npou3eoocmaea

KOJITIOOUHTOBBIN peBeHTOP [TITK2-80X35, 340 «HIIIT «Cubmexuouenmp»: creéa — uemvipexpaonsii IIK-80x35;

HE UMEIOIIIUHN aHAJI0T0B B Poccun.
JBYyXpsAJHBIA KOJITIOOMHTOBBINA IPEBEHTOP

TITTK2-80x35 BBIIIOJHSET TE XK€ (PyHKIUY, preventer

4TO U YETBIPEXPASHBIIN IPEBEHTOD,
HO UMEET MEHBITYIO BEICOTY U MACCY 34 CUET
HUCNONB30BAHUA KOMOMHHUPOBAHHBIX ILIAIIEK.

KONTIO6MHTOBBIE TPEBEHTOPHI U300PAKEHBI HA
pucyHke 1.

IlepBbIX psaJy KOMOMHUPOBAHHBIX IJIAIIEK
BBINIOJIHAET (DYHKIIMU I'€EPMETUIALUHN U YAEPKAHUA
TPYOBL BTOPOM psAf — PYHKIIUHM IEPEPESAHUA TPYObI
U TEPMETUSAINHU YCIOBHOI'O ITPOXOAA (PUCYHOK 2).

OT 3apyOeKHBIX A4HAJIOI'OB JJAHHBII IIPEBEHTOP
BBITOJTHO OTIINYAE€T OPUEHTUPOBAHHOCTD Ha
IKCIUIYATALIUIO B 3KCTPEMAJIbHBIX YCIOBUAX,
MOBBIEHHAA HAJIEXKHOCTD U PAJT MATEHTOBAHHBIX
HOBOBBEJIEHUI, TAKMX KAK KOHCTPYKIIUU
KOMOMHUPOBAHHBIX ILIAIIEK U TPUBOAOB. OTHUM
W3 YCJIOBUI ITOBBIIIEHUA HAJIEKHOCTH IIPEBEHTOPA
ABJIAETCA UCTIOJIB30BAHUE MOJTUYPETAHOBBIX
YIJIOTHEHUH COOCTBEHHON KOHCTPYKIIHH,
PACCYUTAHHBIX C UCTIOTIb30BAHUEM IIPOIPAMMBI HA
OCHOBE METO/1A KOHEYHBIX 3JIEMEHTOB [4].

AKTYaJIBHOCTB JJAHHOH Pa3paboTKH B 001ACTH
KOJITIOOMHI'OBBIX IIPEBEHTOPOB OOOCHOBAHA
HJIMYHUEM CIIPOCA KAK Y OTEYECTBEHHBIX,

T4K U Y UHOCTPAHHBIX IIOTPEOUTENEH. ©

cnpaga — ogyxpaonsiii IIIIK2-80x35

Figure 1 — Coiled tubing preventers manufactured by Sibtechnocenter:
To the left — four-ram preventer IIIIK-80x35; to the right — two-ram
TIK2-80x35

coiled tubing preventer (type IITIK2-80x35) that is
second to none in Russia.

Two-ram coiled tubing preventer ITITK2-80x35
performs the same functions as the four-ram
preventer does, but it has smaller height and weight
due to the use of combined rams.

Figure 1 shows coiled tubing preventers.

First row of combined rams performs the functions
of sealing and holding the tube. The second row —
functions of cutting the tube and sealing the inside
diameter (Figure 2).

This coiled tubing preventer compares favorably
with its foreign analogs due to its focus on operation
in harsh environments and extreme conditions,
improved reliability and a number of patented
solutions such as the design of combined rams and
drives. One of the preconditions for high reliability
of the preventer is the use of polyurethane seals of
in-house design that were computed with the use of
software based on finite elements method [4].

Development of this preventer is timely and
relevant due to domestic and external demand. @
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Figure 2 — Rams of the two-ram coiled tubing }ngeventerHHKZ-SOxS 5
To the left — sealing and shear ram; to the right — sealing and slip ram
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XAPAKTEPNCTNKM HAMBOIJIEE
PACNPOCTPAHEHHDIX KOJITIOBNHIOBbIX
YCTAHOBOK', PABOTAIOLUIMX B POCCMN
Mpounssogutens

O0Go3Ha4eHne

Knacc

Class

LWaccmn

[lBurartenb

MoLHOoCTb gBUraTens, i.c.

MakcMmanbHoe TAroBoe ycunme nHxektopa, kH

CkopocTb nNogayu rmdkom Tpybbl, M/MUH

AnameTp rmbkon Tpybbl, MM

MakcumanbHoe gaBneHune Ha ycTbe ckBaxXuHbl, Mla
EMKOCTb y3na HaMmoTkuM ans Tpyobl 38,1 MM, M

f@abapuTHblE pa3mepbl, MM, He bonee

- ANVHa

- ULMPUMHA

- BbICOTa

Macca nonHas, Kr, He bonee

MakcmanbHas rpy3onogbeMHOCTb YCTAHOBLUMKA 0O0pyAOBaHUS, T

*anIBeAEHbI AaHHbIe NO YCTaHOBKaM, NOCTaBJIeHHbIM B KOJIn4YecTBe He MeHee fecaATn
N Haxoasauwmnmcs B sKcntyaTaumnn.



dunamatu
Fidmash
MK10T
MK10T

Nerkun

AM3-7511

400

400 HP
150
30,000 Ibs
0,9-48
3-157
19,05-38,1
i1
70

10,000 psi
2600
8,200 ft

430"

100"

157"
33700
74,250 Ibs
6

13,200 lbs

*Not less than ten units, currently being operated.

Light Weight
MA3 631708 (6X6)
MAZ 631708 (6X6)

YAMZ-7511

dunpgmawl
Fidmash
MK20T

MK20T
CpenHum

AM3-7511

(no otaenbHomy 3akasy Caterpillar)

YA MZ—7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,3-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi
4200
13,800 ft

512"

100"

175"

46 000
101,300 Ibs
10

22,000 Ibs

Medium Weight
M3KT 652712 (8x8)
MZKT 652712 (8x8)

MANUFACTURER'S SPECIFICATIONS OF MIOST
WIDELY SOLD CTUs' IN RUSSIA

dugmatu
Fidmash
MK30T
MK30T

Taxkenbiv

AM3-7511

(no oTaensHomy 3akasy Caterpillar)

YA M Z'7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,9-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi

5 500 (no otaenbHoMy 3aKasy 10 6 200)

18,000 ft (option 20,300f1)

595"

100"

175"
59000
130,000 lbs
10

22,000 Ibs

Heavy Weight
M3KT 65276 (10x10)
MZKT 65276 (10x10)

Hydra Rig
Hydra Rig

CpenHumn

CUMMINS
CUMMINS
475
475 HP
270

60,000 lbs
1,2-80
4-265
25,4-44,45
1"-13%4"

70

10,000 psi
4000
13,200 ft

510"

106"

177"

40 000
88,000 lbs
15

34,000 Ibs

Medium Weight
KENWORTH C-500 (6x6)
KENWORTH C-500 (6x6)




HEPTENPOMBICTIOBASA XUMUSA

JTABOPATOPHDBIE METObBI TECTUPOBAHM A
COCTABOB U PEATEHTOB, ITPUMEHAEMbBIX
B IIOTOKOOTRJIOHATOHINX TEXHOJIOTHUAX

LABORATORY TEST METHODS
OF COMPOUNDS AND CHEMICALS USED
IN FLOW DEVIATION TECHNOLOGIES

B.5.T'YBAHOB, JI.A. MATAJTOBA, POCCH¥ICKM¥ rOCYZapCTBEHHBIN YHUBepcuTeT HehTH M raza mMmeHu U.M. I'yOKnHa
W.B. GUBANOYV, L.A. MAGADOVA, Gubkin Russian State University of Oil and Gas

Yenewrnoe npumererie 8 NPOMbICI08bIX YCAOBUAX 1TOMOKOOMKIOHAIOULUX MEXHOSI02ULL
mpe6yem 1adopamopHo20 MecmupoBamiis NPeonazaemsix Peazermos t COCmasos

0J151 CDABHUMENBHO20 AHAJIUA UX MAMIOHUDYIOUUX CBOLICINE 1L CHOCOOHOCIU

K CeNeKMUBHOMY MAMNOHUDOBAHIUIO 8 NOPUCMOLL Chede 1 COOMBEMCMBYIOULUX
MePMOBAPUMECKUX )YCTIOBUAX KOHKDENHO20 MECOPONCOCHIS.

B oamnmroil cmamve npuseoero OnuUcaHie HeKomopbLx Memooureckux npuemos,
UCNONIL3YCMBLX 8 NPAKMUKe 1A00PaAmOopPH020 IKCREPUMEHINAILHO20 UCCICO08GHU
AP pexmueHocmu marxo2o pooda COCMaBos U Peazerimoe.

Successful practice of flow deviation technologies under reservoir conditions involves
laboratory testing of offered compounds and chemicals for their plugging-back properties and
capability for selective plugging under temperature and pressure conditions of a specific field.

This article includes description of several methods, which are used in laboratory testing

of such compounds and chemicals.

OBEJIEHUE COCTABOB U PEAT€HTOB IIOCJIE
I I UX 3AKAYKH B IIJIACT B YCIOBUAX IIOPHUCTOMU
CpeJibl MOXKET CYLIECTBEHHO OTIMYATHCA OT
HX IIOBEJICHUS B CBOOOJHOM OO'bEME.

IToaTOMY IPEXE YEM UCIIONIb30BATh KAKOH-TH60
PpCarcHT UiIn COCTAB B IIPOMBICJIOBBIX YCJIOBUAX,
HCO6XOIII/IMO BBIIIOJTHUTH UX TCCTUPOBAHUC
B JIAOOPATOPHBIX YCIOBUSAX JIJISI OLIEHKU
3PPEKTUBHOCTU UX CBOUCTB B IIOPUCTON
Ccpejie IpU TEPMOOAPUUECKUX YCIOBUAX
IUIACTA U B IIPUCYTCTBUU IJIACTOBBIX (pIIIOI/I,HOB.
Takoe TECTUPOBAHUE COCTABOB M PEATEHTOB
B JIJAOOPATOPHBIX YCIOBUAX OCHOBAHO HA
IIPOBCACHUN CI)I/IJII)TpaLlI/IOHHI)IX AKCIICPUMCHTOB.

B ma6oparopun MOIEIMPOBAHUS TJIACTOBBIX
npoueccos PI'Y nedptu 1 raza umenu .M. I'y6kuHa
pa3paboTrana ycraHoka HP-CFS, mo3Bonsionias
NPOBOAUTD IIUPOKHUI CIIEKTP 3KCIEPUMEHTOB IO
U3YYEHHUIO (PUIBTPALINU (PIIIOHUIOB YEPES TOPUCTYIO
Cpeny IPU TEPMOOAPUUECKUX YCIOBUAX IIACTA.

KoHCTpyKIIuA (PUABTPAITUMOHHON YCTAHOBKH
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behavior of chemicals and
ecompounds under the
conditions of porous medium

after their injection into reservoir can be considerably
different from their behavior in a free state.

That is why before using any chemical or
compound under the field conditions it is
necessary to test them in a laboratory to assess
the efficiency of their properties in porous
medium under reservoir temperature and pressure
conditions and under the presence of reservoir
fluids. Such laboratory testing of compounds and
chemicals is based on the performance of filtration
experiments.

Specialists of Gubkin Russian State Oil and Gas
University’s Laboratory for Simulation of Reservoir
Processes have developed an HP-CFS unit that
allows conducting a wide range of tests to study
fluid filtration through porous medium under the
temperature and pressure conditions of a reservoir.

The design of HP-CFS high-pressure unit allows



oilfield ct

BbICOKOT'O faByieHust HP-CFS no3BosisieT
HPOBOAUTD (PHUJIBTPALIMOHHBIE SKCIIEPUMEHTHI
C UCIIOJIb30BAHUEM KAaK OOPA3110B KEPHOB, TAK U
HACBIIIHBIX MOJIEJIEH IIJIACTA, B 3AaBUCUMOCTH OT
LeJIe U METOIUKU SKCIIEPUMEHTA.

Vcranoska HP-CFS (pucyHok 1) o6ecrieunBaet
BBIIOJTHEHUE (DUIBTPALIUOHHBIX 9KCIIEPUMEHTOB
npu reMieparypax g0 150 °C u gaBjaeHuu 10
20,0 MITa. Ilpyx HECOO6XOUMOCTU UCHOIB3YETCS
CHCTEMA IIPOTUBOJABIEHM A, OOECIIEYNBAIONIAA
MAaKCHUMAJIbHBIN ypOBEHS gasnenus 7,0 MIIa.

ITpu paboTe ¢ 06pa3aMU KEPHOB JIaBJIEHHE OOXKHUMA
MOXxeT gocturath 50,0 MI1a.

OCHOBHBIMHU (DYHKITMOHAJIBHBIMH
YACTAMHU YCTAHOBKH SIBIAIOTCS OJJHA UJIH JIBE
TEPMOCTATUPYEMBIE HACBIITHBIE MOJIEJIH TVIACTA U
KEPHOIEPKATEIN JJI OIBITOB C UCIIOJIb30BAHHUEM
06pPa3L0B KEPHOB. [TpK 3TOM B 3aBUCUMOCTH OT
THUIIA UCCJIENOBAHNI BO3MOXKHO HUCIIOIb30BAHUE
KEPHOAEPKATEIA /11 COCTABHBIX KEPHOB JJIMHOU 10
30 cM MO0 KEPHOJEPKATEIS 11 OFHOI'O O6pa31a
KEPHA.

INogaua pabOYMUX )KUJIKOCTEN (KEPOCHH,

BO/I4) B HACBHIITHYIO MO/JIEJIb U B OOPA3IIBI

KEPHOB OCYILECTBJIACTCA YEPES MOIKHUMKHU C
Pa3feInTENbHBIMA MTOPITHAMHA ITOCPEACTBOM
JKUAKOCTHBIX ITpeccoB ISCO, n3 KOTOPBIX B
HOJANOPIITHEBOM OO'bEM MOIKUMOK ITOAAETCA MACIIO.

IIpy 3TOM BO3MOKHA PA3EIbHO-OJTHOBPEMEHHAS
OZA49a MACJIA B KAXK/IYIO U3 IOAKUMOK UJIU TOJIBKO B
OJIHY IO/IXKUMKY C 33/IAaHHBIM PACXOJIOM.

JJI 3aKa494KH B MOJIEb TVIACTA JETA3UPOBAHHON
He(dTH, BEBICOKOBI3KHUX COCTABOB, JUCIIEPCHBIX
WJIU IOJIUMEPHBIX CUCTEM HCIIOJIb3YETCS
TIIPOMEXKYTOYHBIN COCY/, BBICOKOT'O JJABJICHUS,
[O/A4a PEAr€HTA U3 KOTOPOT'O IIPOU3BOAUTCS
IO/ TaBJICHHUEM I'a3a U3 OAJIJIOHA JTHU60 MO,
BO3/JIEMICTBHEM HECMENINBAIONIEIICA C PEATEHTOM
SKUKOCTH U3 MOJKUMKU. B nponiecce (punprpanuu
OCYILIECTBJISICTCSI KOHTPOJIb [IEPEIIA/IA JABICHUS.
OunpTpanus QIonA0B MOXKET IIPOU3BOJUTHCS IIPH
(pUKCHUPOBAHHBIX pacxoaax 4o 600 cm3/gac.

TepMOCTAaTUPOBAHNE HACBIITHBIX MOJEIET U
NPENBAPUTENBHBIN TOAOTPEB BXOJHOM IMHUU
OCYILIECTBJIAIOTCA HAIPEBATEIbHOM JIEHTOH,
OOMOTAHHONM BOKPYT KOPITYCA KAX/JOU MOJE/IN U
BXOJTHOU JIMHUU. Ha IEHTY NOJA€TCA HAIPSKEHNE
200V ot ceTu uepes aprorpancdopmarop (JIATP).
PerymmpoBKOIT HANIPSIKEHUS OOECTIEYUBACTCS
CKOPOCTbD IIOJ'bEMA TEMIIEPATYPBIL, A €€ OALECPIKAHUE
U KOHTPOJIb — JATYUKOM-PETYIAATOPOM TEMIIEPATYPHI
TPM-1, COEIUHEHHBIM C TEPMOIIAPOHU.

Harpes 06pasia KepHa BHYTPU KEPHOAEPKATEA
JIO TEMIIEPATY PBI AKCIIEPUMEHTA OOECTIEUNBAETCS
JKHUJIKOCTHBIM TEPMOCTATOM.

B ma6opaTopuu MOAENHUPOBAHHUSA IITACTOBBIX
IIPOLIECCOB IIPOBOAATCS TECTOBBIE UCIIBITAHUA }

conducting filtration tests with the use of core
samples and sand-packed models, depending on
the purpose and methodology of the test.

HP-CFS unit (figure 1) ensures performance
of the filtration tests at the temperature of up to
150 °C and pressure up to 20.0 MPa. If necessary,

a counterpressure system can be used with the
maximum pressure level of 7.0 MPa. When testing
core samples the overburden pressure may reach up
to 50.0 MPa.

One or two temperature-controlled sand-packed
models and a core holder (for the tests with the use
of core) are the main functional elements of the
unit. Depending on the type of the test it is possible
to use a core holder for composite cores up to 30
cm long or for a single core sample.

Working fluids (kerosene, water) are driven
into the sand-packed models and core samples
via pressing tanks with the separating pistons by
ISCO fluid presses out of which oil is fed to the
underpiston part of the tank.

At the same time there is a possibility for
simultaneous separate oil supply into each of the
tanks or only into one tank with the required fluid
flow rate.

To inject degassed oil, highly-viscous
compositions, dispersion and polymer systems into
the reservoir model an intermediate high-pressure
tank is used. The chemicals supplied from this tank
are driven by the pressure of gas from a cylinder or
by fluid from the pressing tanks, which does not
mix up with the chemicals. Pressure differential
is controlled during the filtration process. Fluid
filtration can be done with the fixed fluid flow rate
of up to 600 cm?/hour.

Heating of the sand-packed models and
preheating of the input line is done with the help
of a heat tape coiled around each of the sand-pack
models and the input line. The tape is connected
to a 200 V voltage via laboratory autotransformer.
The heating up velocity is regulated by voltage
adjustment; temperature is maintained and
controlled by the TPM-1 temperature control
sensor connected to the thermal couple.

Core sample in a core holder is heated up to the
test temperature by a liquid thermostat.

Laboratory for Simulation of Reservoir Processes
performs tests of plugging compounds used in flow
deviation technologies.

At the same time, there is a possibility for
simultaneous testing of plugging properties
and selectivity of plugging a highly-permeable
section of the producing reservoir. From the
methodological point of view the testing process
includes the conduct of filtration tests at the HP-
CFS unit with the use of sand-packed reservoir
models. }
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HEPTETIPOMBICIIOB

TAMIIOHUPYIOINUX COCTABOB, IDUMCHSCMBIX B
NOTOKOOTKJIOHAIOMIUX TEXHOJIOTUAX.

ITpy 3TOM MOI'YT OJHOBPEMEHHO UCCJIEAOBATHCA
TAMIIOHUPYIOLIME CBOMCTBA U CEJIEKTUBHOCTD
TAMIIOHUPOBAHUA BBICOKOIIPOHULIAEMOI'O Y4ACTKA
NPOAYKTUBHOI'O KOJJIEKTOPA. METOANYECKHU IIPOLIECC
TECTUPOBAHMS BKJIIOYACT B CEHS1 IPOBEICHUE
CPaBHUTENBHBIX (DHMJIBTPAIIMOHHBIX 3KCIIEPUMEHTOB
Ha ycTaHOBKe HP-CFS ¢ nucronb3oBaHMEM HACBIITHBIX

It is worth saying that sand-packed reservoir
models, in contrast to real core samples, are rather
convenient for the conduct of tests aimed at
comparing plugging properties of compounds that
are not entering into reaction with the components
of reservoir rocks and reservoir fluids.

Structure of the porous medium of the sand-
packed reservoir model is of regular character and
is almost the same for any value of permeability

MOJEJICH I1J1aCTA.

CIIC,HYCT OTMETHUTD, YTO HACBIIITHBIC MO/ CJIH, B
OTIUYME OT OOPA3IIOB PEATBHOI'O KEPHA, BECbMA
Y,ZIO6HI)I 17151 BBITIOJTHCHU S OITBITOB, HATIPABJICHHBIX

HA CPABHCHHC TAMITIOHUPYIOITNX CBOVICTB COCTABOB,

HE BCTYHAIONUX B PEAKITUIO C KOMIIOHEHTAMHU
HOPOABI KOJJIEKTOPA U MJIACTOBBIMU (DJIIOUIAMH.

CTPYKTypa IIOPUCTON CPEBI HACBIITHONU
MOJIEIN IIJIACTA HOCUT PETYIAPHBIA XAPAKTEP U
OPAKTUYECKU OFHA U T4 JKE JIJI51 TIOOOT'O 3HAYEHU ST
KO3 pUreHTa NPOHUIAEMOCTU. HarmpoTus,
CTPYKTypPa IOPUCTOU CPEABI 06PA31Ld PEATBHOTI'O
KE€PH4, KaK IPABUJIO, CJIOKHA U UTHAUBHU/YAJIbHA
JULSL KAKJIOTO 06PAa311a U B 3HAYUTEIBHOU MeEpe
BJIMAET HA KOHEYHBIA PE3YIBTAT IKCIIEPUMEHTA,
4TO OOYCIABANBAET HEOOXOAUMOCTD BBIITOJTHEHU S
HECKOJIBKMX OJJMTHAKOBBIX OIIBITOB JIJIA IIOJIYYEHU A
JJOCTOBEPHOI'O PE3YIBTATA.

Hcrionb30BaHME HACBIITHBIX MOJICJICH JAET

BO3MOXXHOCTH CPABHEHHSI TAMITIOHHPYIOIINX CBOYCTB

HCCIICAYEMOI'O COCTABA B 3ABUCUMOCTHU OT ob6beMa

34KAYKU IPU 33JAHHON HAYAJIbHOM IIPOHUIAEMOCTH

MOJIEJIH, B 3aBUCHMOCTH OT IIPOHUI[AEMOCTH IIPHU
OJIMHAKOBBIX OObEMAX 3aKAYNBAEMOI'O PEATCHTA,
4 TAKXKE CPaBHEHU S 3(P(PEKTUBHOCTH HECKOJIBKHUX
cocTaBoB. [Ipu 3TOM HET HEOOXOIMMOCTHU B
IIPOBE/ICHUH ITOBTOPHBIX OIBITOB [IJIsI TIOJTYUYCHUS
JIOCTOBEPHOTI'O PE3Yy/IbTATA.

J1J1s1 MOZIETTMPOBAHUS TPOIIECCA CEICKTUBHOTIO
TAMIIOHUPOBAHU S BBICOKOIIPOHUITAEMOI'O
Y49aCTKA IPOJYKTHUBHOI'O KOJIJIEKTOPA 3aKAYKa
HCCIJIEIYEMOI'O COCTABA IIPOU3BO/INTCS B JIBC
TEPMOCTATUPOBAHHBIC MOJICIN YEPe3 OO
BXO/1 (PUCYHOK 2). OJIHa MOJIE/Ib MOJEIUPYET
BBICOKOITPOHHUITAEMYIO YACTh KOJIJIEKTOPA, 4 BTOPas
MOJICTUPYET I'U/IPOIMHAMUYECKU CBSI3aHHBII,
HHU3KOIIPOHHUI[AEMBIH Y4aCTOK KOJIJIEKTOPA.

ITo TOMY, KaKasi IO/ OT 3aKa4aHHOI'O 06'beMa
peareHTa 3aXOAUT B HUBKOIIPOHUIIAEMYIO MO/JICIb,
4 KaKas B BLICOKOIIPOHHUITAEMYIO MO/IE/Ib, MOXKHO
CYZIUTDb O CTEIIEHU CEJIEKTUBHOCTH UCCIIEAYEMOI'O
pearexnTa. KpoMme TOro, (puibTpaiiys BOAbl HOCIE

3dKAYKHU PCATrCHTA ITO3BOJIACT OIIPEAC/IUTD 3HAYCHU A

IIOJIyYEHHBIX KO3(PPUIIMEHTOB IIPOHUIIAEMOCTH
I10 BOJIE IIPU OCTATOYHON HEPTH LIS KAXKIOH

U3 MOJIEJIEH, KOJIMYECTBO JOIIOTHUTEIBHO
U3BJICYCHHOU HEPTHU U 3HAYCHUS OCTATOYHOI'O
¢axTopa conpoTuBIeHUsL. ITOCKONBKY B KAXKIOM U3
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factor. On the contrary, structure of the porous
medium of a real core sample is usually complex
and individual for each core sample. This
complexity and individuality considerably affects
the final result of a test, stipulating the necessity to
perform several identical tests to receive a reliable
result.

The use of sand-packed models gives an
opportunity of comparing the plugging properties
of a tested compound depending on the volume of
injection at the predetermined initial permeability
of a model, depending on permeability at
equal volumes of injected chemicals, as well as
comparing efficiency of several compounds. There
is no necessity in conducting repeated tests to
receive a reliable result.

To simulate the process of selective plugging of a
highly-permeable section of a producing reservoir
the compound under testing is injected into the
two temperature-controlled models via a common
input (figure 2). One model simulates a highly-
permeable section of a reservoir and the second
model simulates a hydrodynamically connected
lowly-permeable section of a reservoir.

One can judge about the selectivity of a
compound by the percentage of the total injected
volume going to the lowly-permeable model and
the percentage going to the highly-permeable
model. Besides, water filtration after injection of
chemicals allows identifying water permeability
factor with residual oil in each of the models,
amount of additionally recovered oil and the
values of residual resistance factor. Due to the fact
that in each comparison test the same volume of
chemicals is injected, one can compare the values
of maximum pressure differential during the
injection of each chemical.

At the stage of injecting chemicals it is one of the
important factors determining the selectivity level
of the chemical under testing.

It also should be emphasized that linear filtration
under laboratory conditions, in contrast to radial
filtration in real conditions, imposes more rigid
requirements for the chemicals being filtrated
through the reservoir model. In a real producing
reservoir continuation of the plugging compound
filtration is related to the compound’s squeezing
into the highly-permeable areas of a reservoir or
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Pucynox 1 - Yemanoexa HP-CFS ®—E_®_ B3
1, 2 — nOOHCUMKU C PAIOCAUMENLHBIMU NOPUIHAMU O NOOAUU B/V1 1P 2
peazenmog; 3 — cuoxocmnoii mepmocmam; 4 —mooens naacma; |
5 — cucmema npomueooasnrenus; 6 — HazpeeamensbubLii dnemenm; 7 § — 9

7, 8, 9 — npecc vicoxo20 daéaenusn (ISCO); 10, 19 — cocyost

CMACIOM 02121 3anOaHeHUuA npeccos; 11, 12 — zazoevie 0ANIOHBL;

13 - npoooomoéopuux; 14 - Keprooepaxcamens; 15 —mandxicema
e3unogasn; 16 — o6pasey xepna; 17 — npecc onsa cosoanusn
aenenusn ooxcuma; 18, 19, 20 — cocyo 86icOK020 0asreHus;

Bl... B29 - genmuau; M1... M4 — manomempuoi; TD — ougpmanomemp;

I11...113 - nepexaiouamenu

CPAaBHUTEJIBHBIX OIIBITOB 3AKAYUBAETCA OJJUH U TOT
JKE€ OO'bEM PEATECHTA, MOKHO CPABHUTD 3HAYCHU S
MAaKCUMaJIbHOTI'O IIEPEIA/IA JABJIECHU IPU 3aKAUKE
KAKJOT'O pEAreHTAa.

Ha sTane 3aKa4yKu peareHTa 3TO OJJMH U3 BA)KHBIX
(PaKTOPOB, OIIPEACIISIONNX CTEIIEHb CEJICKTUBHOCTU
UCCIIELYEMOI'O PEATEHTA.

Cnenyer, OMHAKO, OTMETUTD, UTO JIMHEHNHAA
(PUIIBTPALINA B TAOOPATOPHBIX YCJIOBHUAX, B OTIIMYHE
OT pa/InaJIbHON (DUJIBTPAIINH B PEATIbHBIX YCIOBUSIX,
HAKJI4JIbIBACT 6OJICE KECTKHUE YCIOBUS K TOMY
pEareHTy, KOTOPbIX (PUIBTPYETCS YEPES MOZICTIb
J1aCTa. B peasbHOM IPOJYKTUBHOM KOJJIEKTOPE
POAOKEHUE (PUIBTPALIUU TAMIIOHUPYIONIETO
COCTABA CBA3AHO C €I'0 CEJEKTUBHBIM IPOJIBUKEHUEM
B BBICOKOIIPOHUIAEMBIE 30HBI IJIACTA UJINA
TPEMUHEL, €CJIM TAKOBBIE UMEIOTCA. B cirygae
NONAAAHNA YACTU PEATEHTA B HU3KONIPOHHUILAEMBIA
YYaCTOK KOJUJIEKTOPA, IIPOJBIDKEHNE PEATEHTA
34KAYMBAEMOMU BCJIE]] BOJJOU MOXKET IIPUBOJUTD K
TOMY, YTO KOJIBLIEBOM CJIOU PEATEHTA CTAHOBUTCA
TOHBIIIE, U JTAJKE €CJIN B PE3YIBTATE 3AKAYKHU PEATEHTA
00pPa30BAJIACH JIOKAJIbHASI HEIIPOHHUIIAEMAS 30H4,

TO OHA HE TIPUBOJIUT K HETATUBHBIM HEOOPATUMBIM
HOCHENCTBUAM. B 1a60PATOPHBIX YCIOBUSX JAKE
HE3HAYNUTEIbHOE KOJIMYECTBO PEATEHTA, 3AMEIETO

|
(oo [ oo o

| 1SCO |;|_

Figure 1-HP-CFS unit
1, 2 - pressing tanks with separating pistons to supply

chemicals; 3 - liquid thermostat; 4 — reservoir model;
5 — counterpressure system; 6 — beating coil;

7, 8,9 — bigh-pressure fluid press (ISCO%; 10, 19 - tanks
with oil to fill in the presses; 11, 12 — gas cylinders;

13 - sampling tool; 14 — core holder; 15 — rubber collar;
16 - core sample; 17 — press for overburden pressure
generation; 18, 19, 20 bigh-pressure vessel;

V1... V29 —valves; M1... M4 — manometers;

TD - differential manometer; S1...83 — switches;

fractures, if there are any. When a portion of the
chemical gets into the lowly-permeable area of a
reservoir, squeezing of chemicals with the help
of injected water may lead to a situation when a
circular layer of chemical agent becomes thinner,
and even if there appears a local non-permeable
zone as a result of chemical injection, it does not
lead to negative irreversible effects. Under the
laboratory conditions even a small portion of
chemical getting into the lowly-permeable model
may lead to considerable reduction or even decay
of filtration.

When performing comparative tests with
simulation of high reservoir temperatures it is
necessary to use a counterpressure system to avoid
evaporation or boiling of filtrated fluids. For the
two temperature-controlled models with common
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B HU3KOIIPOHHUIIAEMYIO MOZE/Ib, MOXKET IIPUBECTU K
3HAYUTEIIBHOMY CHHUXKEHUIO IIPOHULIAEMOCTH U JJAXKE
K 3aTYXaHHIO (PUJIBTPALIUU.

I1pu BEINOJTHEHNUU CPABHUTENBHBIX
3IKCIIEPUMEHTOB C MOJAEIUPOBAHUEM BbICOKOI
MJIACTOBOU TEMIEPATYPHI, BO U30EKAHUE UCTTAPEHUSA
WJIA 3AKUNTAHUS (PUIBTPYEMBIX (DIIIOUAOB TPEOYETCS
IIPUMEHEHMNE CUCTEMBI IIPOTUBOAABICHUA. [1J151
JIBYX TEPMOCTATUPOBAHHBIX MOZEJIENA C OOIIUM
BXOZIOM HAMU IIPUMEHAETCA IIPOCTAL CUCTEMA
IIPOTHUBOIAABJICHHS, IIO3BOJIAIONIAA CO3/1aBATD
OJWHAKOBOE IIPOTHUBOJAABJICHHUE A1 KAXKJOU U3
HuX. CUCTEMA COCTOUT U3 IBYX BEPTUKAJIBHO
PACIIOJIOKEHHBIX COCYJOB BBICOKOI'O JABICHUS.
BepxHue mTyLepa COCyI0B COEAUHEHBI OOIIEH
JIMHUEHN C ra30BbIM OAJUIOHOM, COJAEPKAIUM 30T
noj gasaenueM 3,0 MITa. HuKHUH mTyLep KaxIoro
COCy/1a COEJMHEH C BBIXOJHOM JIMHUEN MOJIE/TN
IJ1ACTA YE€PE3 CUCTEMY BEHTUJIEH, ITIO3BOJIAIOIUX
3aKPbIBATb BBIXO/ U3 MOJEIN U IIPOU3BOAUTD
NEPUOANYECKUI BBIITYCK U3 COCYAA KUIKOM (PA3BI,
TNOCTYIIUBIIEN U3 MOJIEITH.

Huke mo3TanHo onMcaHa IocjIe0BaTeIbBHOCTb
BBIINIOJTHEHUA (PUJIBTPAITMOHHOT'O KCIIEPUMEHTA
C UCIOJIb30BAHNEM JBYX TEPMOCTATUPOBAHHBIX
MOJIEJICH C OOITHUM BXOJIOM.

Bce aTansl, HaYMHAA C NYHKTA 3, IPOBOAATCA IIPU
TEMIIEPATYPE IKCIEPUMEHTA U IPOTHUBOLABJICHNH.

1. Onpepenenye HA4YaaIbHOM IPOHUIIAEMOCTH
10 BOJIE JIJIA BBICOKONIpOHUITaeMOI (BIT) n
Hu3Konponunaemon (HIT) mogenu rracra co
100%-11 BOIOHACHIIIEHHOCTBIO IIPU KOMHATHOM
TEMIIEPATYPE.

2.3aKay4Ka JIera3upOBAHHON HE(PTU B BEPTUKAIBHO
PAaCHONOXKEHHYIO MOJED IIJIACTA U3 COCYZA BBICOKOT'O
JaBJIEHMA IO JABJIEHUEM I'd34 U3 6AJIJIOHA —

JJIS1 CO3[AHUSI OCTATOYHOM CBSI3AHHOM BO/IbI B
Ka>K/101 MOJICTIH.

3.TTocne BhIEPKKU 24 yaca (PUIBTPALIU S BO/IbI
IIPU 32JJAHHOM PACXOJE Yepe3 061U BXO/L B 00€
MOJIEJIM IUTACTA IIPU TEMIIEPATYPE SKCIIEPUMEHTA
U IPOTUBOJABJIIEHNH JJO CTAOUIN3ALIH IIEPETA1a
JaBJICHHUSA U BbIXo4a U3 BI1 Moaen MoJaHOCTBIO
OOBOJHEHHOI NIpOAYKLIUN. OIIpeieIeHue
($a30BO¥ NPOHULAEMOCTH 11O BoJe BIT Mozenu npu
OCTATOYHOU HEPTHU U (Pa30BOM IPOHULLAEMOCTH
nio sozie HIT mozeny, a Takke KoapduuenTa
BBITECHEHUS HEPTHU.

4.3aKa4Ka peareHTa B KOJIU4eCTBE, PABHOM
CYMMAapHOMY IIOPOBOMY OO'bEMY IBYX MOJICIICH
macra. OnpeneseHue KOJIM4YeCTBa JOIIOTHUTEIBHO
U3BJICYCHHON HE(PTHU U3 KAXKJ0HU MOJICIIN.

5. IIpy HEOOXOAMMOCTH, B 3aBUCHUMOCTH OT
CBOMCTB UCCJIEAYEMOTI'O COCTABA, BBIJICPIKKA
MOZEJIEH I1JIACTA IIPU TEMIIEPATYPE ONBITA U
MIPOTHUBOJABJICHUU B TCUCHUE 32JaHHOI'O BPEMECHHU.
Oxax/IeHuE JO KOMHATHOM TeMnepaTypol. CHATAE
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7 —

Pucynox 2 — Mooenuposanue npoyecca cenexmuéHozo
MAMNOHUPOBAHUA 8bICOKONPOHUUACMOZO

yuacmxa nPpooyKmueHo2z0 Koanrexmopa. 3axaurxa
uUcc1e0yemozo Cocmasa nPou3eo00umcs 6 oge
mepmocmamuposannvie mooeau uepe3 00wl 6x00

Figure 2 — Simulation of the selective plugging
(;Jg a bigbly-permeable section of a reservoir.

be compound under testing is injected into the two
temperature-regulated models via a common input

input we use a simple counterpressure system that
allows creating equal counterpressure for each

of the models. The system consists of the two
vertically oriented high-pressure vessels. The top
fittings of the vessels are connected (via a common
line) to a gas cylinder that contains nitrogen under
the pressure of 3.0 MPa. Bottom fittings of each

of the vessels are connected to the output line of
reservoir models via a system of valves that allows
shutting the model’s output and periodically
exhausting liquid phase that comes to the vessel
from the reservoir model.

Below there is as step-by-step description of the
filtration tests performed with the use of the two
temperature-controlled models with common input.

All the steps starting from item 3 are conducted at
the test temperature and with counterpressure.

1. Identification of initial water permeability
for the highly-permeable and lowly-permeable
reservoir models with 100% water saturation at
room temperature.

2.Injection of degassed oil into the vertically
oriented reservoir model from the high-pressure
vessels under the pressure of gas from the cylinder
to create residual bound water in each of the
models.

3. After keeping models for the period of 24
hours, filtration of the predefined volumes of water
via a common input into both reservoir models at
the test temperature and with counterpressure until
pressure differential stabilizes and a completely
watered fluid comes out of the highly-permeable
reservoir model. Determination of water relative
permeability of the highly-permeable model
with residual oil, determination of water relative
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IPOTUBOJABIEHUS, OCMOTP U OYHUCTKA (DUIIBTPOB,
MOABOIANINX TUHHI.

6. Harpes MOJIesIeit 10 TEMIIEPATYPhI
3KCIepuMeHTA. PUNBTPaLUs BOABI IPH
OPOTUBOJABIECHUHN U TEMIIEPATYPE ONBITA O
BbIXO/1a 13 HIT MOAEH IMMOMTHOCTBIO OOBOTHEHHOM
OPOAYKIIUY U CTAOWIU3ALINH [IEPENA/IA TABICHUS.
Omnpepenenue Ppa3zoBOU MPOHULIAEMOCTH IO BOJIE
HHU3KOIIPOHUIAEMOU U BEICOKOITPOHUIIAEMOU
MOJIEJIH, COOTBETCTBYIOMUX 3HAYEHHUI OCTATOYHOI'O
(pakTOpa CONPOTUBJIEHHUS U KOJIMYECTBA
JIOTIOJTHUTEIBHO U3BJICYEHHOU HE(PTHU.

ClelyeT OTMETHUTD, UTO 3AKA4YKA B IPOJYKTUBHBIN
KOJIJIEKTOP ONPEJEIEHHOIO O6bEMA
TAMIIOHUPYIOIIETO COCTABA U MPOJBUXKEHNE
Ma4YKH 3TOT'O COCTABA IIPU MOCJIEAYIOMIEH 3aKAYKE
BOJZIbI MOXKET IIPUBECTU K CHIDKEHUIO 3P PeKTa
TAMIIOHUPOBAHUSA 34 CUET PA3MBIBAHUSA MTAYKHU
BOAHOU (pa30m.

B 1a60paTOPHBIX YCIOBUAX MOXKHO OLICHUTh
CTEINEHb CHUXKEHU S TAMIIOHUPYIOINUX CBOUCTB
MA4YKH COCTABA IPU YBEJIMYEHUU ITTyOUHBI
0OpPabOTKU U B C/Iy4a€ HEOOXOJUMOCTHU BbIOPATH
Haubonee 3(pHEKTUBHBIN CTTIOCOO COXPAHEHUS
LEJIOCTHOCTHU MAYKHU (HAIIPUMED, ITYTEM 3aKAYKHU 1O
U MTOCJIE TAYKU OY(PEPHBIX OTOPOUEK).

HccnenoBaHUs 3aKII09AIOTCA B IPOBEJAECHUN DA
CPaBHUTENBHBIX (PUJIBTPAIMOHHBIX SKCIIEPUMEHTOB
C MUCMOJIB30BAHHUEM HACBIITHBIX MOJIEJIEH IIIACTA
JUIMHO¥ 60 cM 1 60J1€€, C OAUHAKOBBIMU 3HAYECHUAMU
KO3 (PpUeHTa MPOHUIIAEMOCTH 1O I'a3y.

COr712CHO pa3paboOTaHHON HAMU METO/IHKE,
TEPMOCTATHUPYEMAA MOZEIb Ne 1 HaChIIIAeTCs
IJIACTOBOM BOJIOM, TTIOCJIE YET'O IIPOU3BOAUTCA €€
HATI'PEB O 32JAHHOM IJIACTOBOM TEMIIEPATYPBI.

Ornpenpensercs 3Ha4eHUE KO3(PPUITUECHTA
MPOHUIAEMOCTH IO BOJIE U IPOMU3BOJIUTCS
34Ka4K4d UCCIIENYEMOI'O COCTABA B KonuyecTse 0,1
Y4CTHU IOPOBOI'o O6'bEMA (Viop) ¥13 BEDTUKAIBHO
PACHONOXKEHHOI'O COCY/1d BBICOKOT'O IABJICHUS TIO]|
JIaBJIEHHUEM I'a3a U3 6aJ7I0HA. 3ATEM B MOJIEB ILIACTA
32KAYMBACTCI Boaa B o6beme 0,1 Vnop_ IIpousBoauTcsa
BBIJIEPKKA MOJIE/IH IIIACTA JJIs1 IPOXOXKIECHUS
PEAKIINN, O6ECTIEYNBAIOINX HEOOXOAUMYIO
BA3KOCTB COCTABAa. I10CIE BBIIEPKKU BHOBD
34KA4YMBAETCS BOZAA O CTAOMIN3A1IMU [TEpenajia
JaBneHus. ONpeeIsaeTCsa BETUYHHA OCTATOYHOT'O
daxropa conporusnenusa (R ).

B BOJIOHACHIIIIEHHYIO MOZIEb Ne 2 TTOCJIE €€ HAT'PEBA
U OIIPEJICIEHN I HAYAJIBHOHN IPOHUIAEMOCTH IO BOJIE
TAKKE MPOU3BOAUTCA 3aKauka 0,1V, wccieayeMoro
COCTaB4. 3aTE€M B MOJIEJIb IIACTA NIPU 33JAHHOM
pacxo/ie 3aKaunBaCTCA BOJIa B 06beMe 0,8V,
M 3MEPAIOTCSA TEKYIINE M KOHEYHOE 3HAYCHUS
epenaja AasacHus. [lanee NpOU3BOAUTCA BBIIEPKKA
MOJIEJIH U 3AKAYNBAETCS BOZAA IO CTAOUIN3ALINHU
nepernaja aasacHus. Onpeae/saeTCsa BeIMYUHaA R

T.

4

CEFEMNE

permeability of lowly-permeable model, oil
recovery factor determination.

4. Injection of chemicals in the amount equal to
the total pore volume of the two reservoir models.
Determination of the amount of oil additionally
recovered from each of the models.

5.If necessary, depending on the properties
of compounds under testing, keeping the
reservoir models at the test temperature and with
counterpressure for the specified period of time.
Cooling the models down to room temperature.
Relieving counterpressure, inspecting and cleaning
filters and feeding lines.

6. Heating the models up to the test temperature.
Filtration of water at the test temperature and with
counterpressure until the completely watered fluid
comes out of the lowly-permeable reservoir model
and pressure differential stabilizes. Determination
of water relative permeability in the lowly-
permeable and highly-permeable reservoir
models, determination of the residual resistance
factor value and the amount of additionally
recovered oil.

It should be mentioned that injection of a certain
amount of plugging compound into the producing
reservoir and its squeezing during the subsequent
water injection may lead to a reduction in the
plugging effect due to plugging material ablation by
the water.

Under laboratory conditions it is possible
to identify the level of compound’s plugging
properties reduction as far as the treatment depth
increases and, if necessary, select the most efficient
way of preserving integrity and consistency of the
plugging compound, for example by injecting a
buffer fluid before and after injecting the plugging
compound.

The study involves a number of filtration tests
with the use of sand-packed reservoir models 60
and more centimeters in length with equal gas
permeability factor values.

According to our methodology, temperature-
controlled model No.1 is saturated with formation
water, after that it is heated up to the predetermined
reservoir temperature.

We determine the value of water permeability
factor and inject the tested compound in the
amount of 0.1 of the pore volume (V) from the
vertically oriented high-pressure vessel under the
pressure of the gas from the cylinder. After that
we inject water in the amount of 0.1V, into the
reservoir model. We keep the reservoir model for
some time for the reactions ensuring the necessary
compound’s viscosity to take place. After that we
again inject water to stabilize pressure differential.
Then the value of residual resistance factor (R ) is
determined.

resid.
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ITocne aHaIM3a TOJTyYEHHBIX B IEPBOM U
BTOPOM OIBITAX PE3YIBTATOB U IPUHATHS
PELIEHNUS O LIEIECOOOPAZHOCTU 3AKAUKU 1O
U [OCJIE TAYKU TAMIIOHUPYIOMIETO COCTABA
Oy(PEPHBIX OTOPOYEK BBITIOIHAETCS CAEAYIOM NI
3KCIIEPHMEHT.

B BOooHacCkIIEHHYIO MOJENb Ne 3 rtocie
€€ HAI'PEBA 1 OlIPEAE/ICHU HAYaIbHOM
MPOHULIAEMOCTH IO BOJIE IPOU3BOAUTCS 3AKAUKA
0,1V, 6ydeprort xugkocTy, 0,1V, - cocrasa n
0,1V, 6yhepHOM KUAKOCTH. 3ATEM B MOJICTIB
IJIACTA IIPU 32JAHHOM PACXOJIE 3aKAYNBAETCS
BO/ia B o6beMe 0,7V, TakiM 06pa3oM, nadKa
COCTABa 3AHHUMAET TO K€ MECTO B MOJIEJ/IH, YTO U
a4YKa BO BTOPOM OIBITE. I3MEPAIOTCA TEKYIIUE
Y1 KOHEYHOE 3HAYEHUS IEPETA/IA JABICHUSL.
ITocie BBIAEPKKH MOJIETH 3aKAYUBACTCS
BO/IA IO CTAOMIM3AI UMY TIEPENAJA JABICHUSL.
OmnpenensteTcaR .,

B pe3ynbTaTe BBIIOTHEHHBIX SKCIIEPUMEHTOB
CPaBHUBAIOTCS TOJIYYEHHBIEC 3HAUCHUS
OCTATOYHOI'O (PAKTOPA CONMPOTHUBJIEHHUS U
OLIEHUBAETCS CTENEHD PA3MBITUA COCTABA B
MIPOLIECCE TPOJBUKEHUS IO IOPUCTOM CPESIE,

4 TAKXKE BIUSAHUE OY(PEPHBIX OTOPOYEK HA
LEJIOCTHOCTDb TAMIIOHUPYIOIINUX CBOMCTB

cocTasa. B ToM ciryuae, ecnu 6yepHast KUJKOCTh
HE MEHSET CBOUX CBOMCTB ITOCJIE BBIJIEPXKKY, 4
TAKJKE 3HAS BEJIMYUHBI (DAKTOPA CONNPOTUBIIEHUS,
MOJIYYEHHBIE B [IBYX MMOCAEJHUX OMNBITAX MTOCIIE
3aKka4vku 0,8 1, COOTBETCTBEHHO, 0,7 Vnop‘ BO/[IBI,
MOKHO IIPUMEPHO OLIEHUTD BKJI4J1 6y(DEPHBIX
OTOPOYEK B IOTYYEHHOE B TPETHEM OIBITE
3Ha4YCHUE R

B 3akmoueHre HeO6XOUMO OTMETUTD, YTO
ONHUCAHHBIE B JTAHHOU CTAThE METOJUUECKUE
MPUEMBL, UCIIOJIb3YEMBIE IIPH TAOOPATOPHOM
TECTUPOBAHUHU TAMIIOHUPYIOIIUX COCTABOB
U PEATEHTOB, ABJIAIOTCS TOJIBKO YACTBIO
KOMILJIEKCA PA3JIMYHBIX TAOOPATOPHBIX METO/IOB,
OPUMEHSEMBIX B IIPOLECCE UCCIIETOBAHUIL.

DTHU METOABI MOT'YT MEHATBCA U BAPDbHPOBATLCS B
3aBUCHMOCTHU OT CBOUCTB OO'bEKTA UCCIEJOBAHUS.

Iyonuxayuu, noceéaueHHole
AA00PaAMOPHBIM MEMOOaAM PUSUHECKO20
MOOCAUPOBANHUSL, NPAKIMULECKU
He NOABAAIOMCS 8 NeHUAMiL, a UX
HEoO0X00UMOCHIL OUEBUOHA, NOCKOILKY
OHU NO360/LA10M IKCREPUMEHMAIMOPAM,
SAHUMAIOUSUMCI U3 HeHUCM NAACINOBHLX
npoYyeccos, Hatimu 0ouLLL 1OOX00 NPU
npoeeoeruU UCCAe008aAHULL UL 603MONCHOCHTL
CPABHEeHUS NONYUEHHBLX DE3)YAbMAIMO.
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After heating up the water-saturated model No.2
and identification of the initial water permeability,
we inject into it the compound under testing in
the amount of 0.1 of the pore value. Afterwards,
we inject 0.8 of pore volume of water with the
predefined flow rate. The current and final values
of pressure differential are measured. Further on
we keep the model for a while and inject water
until pressure differential stabilizes. We determine
the Rresid value.

After analyzing the results of the first and the
second tests and decision making about the
expediency of buffer fluid injection before and
after plugging compound injection, we perform
the following test.

Into water-saturated model No.3, after heating it
up and defining the initial water permeability, we
inject 0.1V of buffer fluid, 0.1V e of compound
and 0.1V of buffer fluid. After that we inject
0.7 V., of water at the predefined flow rate. Thus,
the plugging compound takes the same place in
the reservoir model as the plugging compound in
the second test. The current and the final pressure
differential values are measured. After keeping
the model for a while we inject water until
pressure differential stabilizes. R value is
defined.

After performance of the tests we compare the
values of residual resistance factor, the level of
plugging compound ablation during its squeezing
through the porous medium as well as the effect
of buffer fluids on the integrity and consistency
of the plugging material and its properties.
Provided that buffer fluid does not change its
properties after curing and knowing the resistance
factor values derived during the latest two tests
after injection of 0.8 and 0.7V of water, we can
approximately assess the contribution of buffer
fluid into the Rresid value derived during
the third test.

In conclusion we would like to emphasize that
the methods described in this article and used
for laboratory testing of plugging compounds
and chemicals are only a portion of the whole
set of laboratory methods used in the process of
research. These methods may vary depending
on the properties of the test subject.

resid

There are almost no publications dedicated
to laboratory physical simulation in the press.
Howeuver, such publications are essential as
they allow the researchers studying reservoir
processes o find common approaches to
research and to comparing the results.
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KOH(EPEHIINH U BBICT

TEOPUSA N NMPAKTUKA COBPEMEHHDbIX
METOA4OB MHTEHCUOUKALNN OOBbIYN HEDTU
U YBEJIMMEHNA HEDTEOTAAYU NMJTACTOB

MODERN ENHANCED OIL RECOVERY METHODS:
THEORY AND PRACTICE

24-25 mas 2012 roga nponwia MexayHapoaHas

HAyYHO-TIPAKTUYECKAs KOH(pepeH U «Teopus
U NIPAKTUKA COBPEMEHHBIX METO/IOB MHTECHCU(PUKALTIHN
JOOBIYM HE(PTHU U YBEJIMUECHUS HEPTEOTAAUH ILIIACTOB.
OpraHusaTopamMu MEPONPUATHS BEICTYITHIN
3A0 «3apybexuedTs» 1 PYIT JIpOU3BOACTBEHHOE
obpeguHEHUE «BeTopyCcHEPTh>. [ y9acTUs
B KOH(pEpEHIINY NPUOBLIN OOJIEE TPEX COTEH
YYACTHUKOB, TPEICTABISBINNX 60 Ie/Ieraiiuit BeAyux
HeMTENOOBIBAIOMUX U CEPBUCHBIX KOMIIAHUI U3
benapycu, pa3nnuaHbIX pErMOHOB Poccry, YKpanuHebl,
[Monpmy, Kazaxcrana, Azep6arkana, TYpKMEHUCTAHA,
Hopsernn.

B kauecTBE IMTaBHOM 11€JIM KOH(DEPEHIUSA CTABHIIA
AHAJIN3 1 0600 EeHNE HH(POPMALIUU O COBDEMEHHBIX
3(pPEKTUBHBIX TEXHOJOIUAX NOBBIIIEHM JTJOJIU
U3BJIEKAEMON HE(PTU U3 PAZHOTUITHBIX 3AJIEKEN
YIJIEBOJIOPOJIOB, O METOAAX MHTEHCU(DPUKAIINHN JOOBIYU
HEMTH, PA3PAOATHIBAEMBIX U BHEJPAEMBIX B MUPE,
npexje scero B Poccnn, Kazaxcrane, benapycny,
VKpaune, Ilonbue.

B KaueCcTBE OCHOBHBIX JOKJIAYUKOB KOH(PEPEHIITNHN
BBICTYTIW/IN BEAYIIIHE YUYEHBIE U OITBITHBIE
NPOU3BOACTBEHHUKU 3AO «32pyOekHEDTD>,

Bropo,ue 6€e10opyCcCKUX HEPTAHUKOB Peuniie

B 3aae xongepenvyuun
In the conference ball
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«Modern enhanced oil recovery methods: theory

and practice» was held in the town of Rechitsa on
May, 24-25, 2012. The Conference was organized by
ZAO Zarubezhneft and RUP PO Belorusneft. More than
three hundred participants,
60 delegations representing major oil and gas
production and service companies from Belarus, Russia,
Ukraine, Poland, Kazakhstan, Azerbaijan, Turkmenistan
and Norway took part in this Conference.

The main goals of the Conference were: the analysis
and consolidation of information about modern
effective technologies intended for improvement of oil
recovery from various hydrocarbon deposits, as well as
information about production stimulation methods that
are developed and introduced globally with a focus on
Russia, Belarus, Kazakhstan, Ukraine and Poland.

Among the main speakers at the Conference one
could find leading scientists and process men of
ZAO Zarubezhneft, RUP PO Belorusneft,
AO NK KazMunaiGaz, Polish Oil and Gas Institute,
The I.M. Gubkin Russian State University of Oil and Gas,
NAK Neftegaz Ukraine, OAO VNIIneft, OOO Ugson-
Service and others.

The Conference was opened by A.A. Lyakhov, general

International Scientific and Practical Conference

A.A. JIaxo6 omkpoieaem Kkongepenyuio
A.A. Lyakbov opens the Conference




conferences

BbICOKOTEXHONOIM4YHO,
KAYECTBEHHO, B CPOK!

PVTI JIpOU3BOACTBEHHOE OO'BETUHEHUE
«benopycHedTb», AO HK «KazMyHail'a3», [101bCKOTO
MHCTUTYTAa HePTH U Ta33, PT'Y nHedpTtr nrasa

uM. .M. T'y6kuna, HAK «Hedreras VKpauHsbb,

OAO «BHHUHHeDTBE>, OO0 «FOrcon-CepsBuc» U Ap.

KoH(pepeHIINIO OTKPBUI IPUBETCTBEHHBIM
BBICTYTIJIEHUEM «[ IpPHOPUTETHBIE 32/JaYU B IOBBIIIEHUU
HePTEOTAAUMN OEIOPYCCKUX 3AJIEKEN» TEHEPAIBHBIN
aupekTop PYTI J10 «BenopycHedTh» A A. JIIXOB.

I'enepanbHbIl JUPEKTOP OAO «3apybexHedTh>
H.I' BpyHN4 IpUBETCTBOBAJI Y4ACTHUKOB
BBICTYIIJIEHHUEM «O0 aKTYaJIbHOCTU MIUPOKOTO
BHEJIPEHM METOZOB YBETMUECHUS HEPTEOTAAUM>.

IIporpaMma KOH(PEPEHIINU BKIIOYAIA OOJIEE COPOKA
BBICTYTIJIEHUI B TEXHUYECKUX CEKLIUAX U TOPAIKA
CEMUIECATU CTEHIOBBIX ITPE3EHTAIUI TTO CAMBIM
AKTYaJIbBHBIM IPOOJIEMAM OCHOBHOM TEMATUKH,
KOTOPYIO MOKHO CTPYKTYPHUPOBATh HA TAKHE
OCHOBHBIE Pa3JI€Nbl, KAK TEXHOJIOI'UH OBBIIIEHU A
He(dTEOTIaYU IIACTOB B 34JI€KaX; BTOprUYHbIe [THIT
B PA3HOTUITHBIX 3AJIEKAX; TDETUYHBIE U IPYTUE
TEXHOJIOI'MH MOBBIIEHUA HEPTEOTAAYH IIJIACTOB, B TOM
4MCJIE UHTETPUPOBAHHBIE; UTHTEHCU(PUKALINA JOOBIYH
HEMTHU 1 I'a3a U3 HU3KOITPOHHUIAEMBIX KOJJIEKTOPOB U
MOJIYKOJUIEKTOPOB.

«benopycHe(Th> NPENCTABUIA HA KOH(PEPEHITUN
P COOBIEHNN ITO MHHOBAITMOHHBIM TEXHOJIOTHAM,
BHE/IPAEMBIM HA IPEANIPUATHNA. O6 OCHOBHBIX
npo6JIEMAX MOBLIIEHN S HEPTEOTIAUN 3ATIEKEN
benapycu 1 Iy TAX UX PEMIEHUA JOJTOKII JTUPEKTOP
benHUITHMHed T PYIT 10O «BenopycHePTh>
H.A. IeMAHEHKO, YWIEH PEAAKITMOHHOI'O COBETA
JKypHaJIa «BpeMs KonTio6nHra». OH pacckasan
06 yCriexax U TPyAHOCTAX HA ITyTU BHEAPEHUA
MHHOBAITUM, O OJIMKAUIIUX TUIAHAX U
CTPATErNYECKUX HAMEPEHUAX 6ETIOPYCCKUX
HE(MTAHHUKOB.

IIpeacrasurensamu «beopycHE(PTH» ObLIN O3BY4YEHBI
TAKXKe cOOOmeHn O [IpUIATCKOM ITOJIMTOHE

Hegpopmansnoe ooujenue
Casual communication

4

director of RUP PO Belorusneft. He gave a talk «Priority
tasks in the field of enhanced oil recovery of Belarusian
deposits».

N.G. Brunich, general director of ZAO Zarubezhneft,
greeted the participants of the Conference with a talk
«About the currentness of large-scale implementation of
enhanced oil recovery methods».

The programme of the Conference included more
than 40 reports presented in the framework of technical
sessions and around 70 poster presentations. The main
topics of reports included technologies of enhanced oil
recovery, secondary EOR of various deposits, tertiary
and other EOR technologies, as well as stimulation of oil
and gas production from low-permeability reservoirs
and half-reservoirs.

Belorusneft presented several reports devoted to
innovative technologies implemented by the Company.
N.A. Demyanenko, director of BeINIPIneft, RUP PO
Belorusneft, member of Coiled Tubing Times Editorial
Board, presented a report about the main problems of
utilization of enhanced oil recovery technologies in
Belarus and the methods of their solving. He told about
the progress and difficulties on the road to innovations
implementation, short-range plans and strategic aims of
Belarusian oilmen.

Representatives of Belorusneft also provided the
participants of the Conference with information about
Pripyatskiy testing ground, which is used for performing
field tests of enhanced oil recovery technologies.

They also told about the extended oil displacement

in water-flooded low-pressure reservoirs, formation
pressure maintenance in gas condensate reservoirs by
means of water injection, designing and realization

of water diverting agents’ injection into carbonate
oil-bearing reservoirs, alternation of EOR stages with

oil withdrawal stages (effective method of complex
deposits development), sustainable development of
massive deposits through the example of Uzhno-
Alexandrovskoe oilfield, hydraulic fracturing of low- }
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KOH(PEPEHITNH U BBICTA

UCIBITAHUSA TEXHOJIOTUH NTOBBIICHUS HE(PTEOTAAUN
IJIACTOB; O MU POKOOXBATHOM BBITECHEHUU HE(PTU B
OOBOTHEHHBIX 32JIE3KAX CO CHUKEHHBIM IIJIACTOBBIM
JaBJICHUEM; O ITIOAJCPKAHUHU IIJIACTOBOI'O JABICHUA

B I'd30KOH/ICHCATHBIX 3AJIEKAX IIyTEM 3aKA4KH BOJbI,
06 ONBITE IPOEKTUPOBAHUS U PEAIU3ALIUHN 3aKAUYKHU
MOTOKOOTKJIOHSIOIIUX PEATEHTOB B KAPOOHATHELIE
3JIeKU HE(PTH; O UepeIoBAaHUU 3TAnoB [T/ u
oT60pa HEPTU — 3PHEKTUBHOM CIIOCOOE PA3PAOOTKU
CJIOKHOIIOCTPOEHHBIX 34JIEKELT; O PALIMOHAJIbBHOM
pa3paboOTKE MACCUBHBIX 3a1eXel Ha puMepe FOxHO-
AJIEKCAHIPOBCKOI'O HE(PTAHOTO MECTOPOXKACHUS;

O I'MJIPABJINYECKUX PA3PBIBAX (C IIPOIIIAHTOM)
HU3KOIPOHUITAEMBIX KAPOOHATHBIX KOJIJIEKTOPOB;

O MHOTI'OPA30BbIX I'M/IPABINYECKHUX PA3PbIBAX
TEPPUT'EHHBIX PE3EPBYAPOB.

OpraHu3aTopam KOH(PEPEHIIUH yIAIOCh
COCTABUTD BIIEYAT/IAIONIE HACHIEHHYIO IIPOTrPAMMY.
[TpUrnameHHbIE CIENUATUCTBI OCBETHUIIN B CBOUX
BBICTYIUICHUAX CAMBIN IMUPOKUH CIIEKTP BO3ACUCTBUA
HA IPOJAYKTHUBHBIE IIJIACTHL BBICTYIINIEHNSA ObLITN
MOCBAIIEHBI TEPMOI'A30BbIM, BOJOI'A30BbIM, INIA3MEHHO-
HUMITYJIbCHBIM, PEOTA30XUMHUECKHUM, UMITYJIbCHO-
BOJIHOBBIM, I'd30UMITYJIbCHBIM, TEPMOXUMHUYECKUM,
XMMUYECKUM METOAAM BO3LEHUCTBUSA, 4 TAKIKE
06pPabOTKE CKBAKMH METOJOM 34KAYKU BO3/1YX4.
Bonpmoe BHUMaHHE KOH(DEPEHITNA YAEINIIA HOBBIM
METOAMKAM I'MAPOPA3PhIBA IIJIACTA: OIBITY IIPUMEHEHHU A
TOPU3OHTAJIBHBIX CKBA’KUH C MHOT'O30HHBIM I'PIT,
AJIBTEPHATUBHBIM TeXHOJIOTuAaM I'PIT 1 ap.

B pamMKax KOH(pPEPEHIINH AEHICTBOBA/IA BBICTABKA
«Hay4HbIN M IPOMU3BOACTBEHHBIN OoTeHaI PYIT
10 «benopycHeTh», IPEACTABUBIIAS OPUTUHAIBHOE
060PYJOBAHUE U TEXHOJIOTUH, PEKJIAMHBIE MATEPHUATIBI
U IIPOCTIEKTHI, COOPHUKHU HAYYHBIX TPYJIOB. BhICTaBKA
BKJIIOYAJIA [1BA PA3/IE/IA: OTPACIEBAS HAYKA U
MAIITMHOCTPOUTEBHBIN 6JIOK. BbIM OPTAHU30BAHEI
TAKKE BBICTABKH ITPOAYKIIUH 6ETIOPYCCKUX
MAIITMHOCTPOUTEBHBIX PEAIPUATHI, BBIITYCKAIOMMNX
HedTerazopoe o6opyaosanue, — OAO «CENCMOTEXHUKA»
1 C3A0 «duamMaI».

YcerpouTenn MEPONPUATHA HE OIPAHUYNUIINACH
34CEJAHUAMU TEXHUYECKUX CEKIUI B 3aJ1€
BEJIMKOJIEITHOT'O JIBOPIIA KYJIBTYPbI HE(PTAHHUKOB.
OrpOMHBIN BCTPEYHBIN HHTEPEC Y 'OCTEH BbI3BAJIA
MU POKAS JEMOHCTPALINA BHEAPAEMBIX «besiopycHePTHIO>
HOBEHIINX TEXHOJIOTUI U CTIELTUATIU3UPOBAHHOIO
060pyAOBaHUA. [IJ151 O3HAKOMJIEHHUS C PAOOTON TEXHUKHU
OBbUIN OPIaHU30BAHBI 9KCKYPCHUH HA BCE OCHOBHBIE
CEPBHUCHBIE NIPeANpUATHS «benopycHedTH». B 4acTHOCTH,
B IIPOLIECCE AKCKYPCUU B TAMIIOHAKHOE YIIPABIEHUE
Y4Y4CTHHUKH CMOITIM OCMOTPETH OOOPYAOBAHHUE,
HAXOJAIIEECH B AKCIUTYATALIMU: KOJITIOOMHI'OBYIO,
430THYIO, IEMEHTUPOBOYHYIO MU HACOCHYIO YCTAHOBKH.
HemnocpeacTBEHHO Ha TPOMBICIIE YYACTHUKHU ObLIN
O3HAKOMJIEHBI C KOJITIOOMHI'OBBIM 6yPEHUEM T1O MATIOMY
PafnyCy UCKPUBJICHUS ABYX-TPEX JONOJTHUTEIbHBIX

98 Ne 2 (040) Uions / June 2012

permeability carbonate reservoirs and about multi-stage
hydraulic fracturing of terrigenous reservoirs.

The organizers of the Conference succeeded in
making up an impressively rich programme. Invited
specialists spotlighted a wide spectrum of formation
stimulation technologies in their reports. These reports
were devoted to thermal-gas, gas-water, plasma-impulse,
rheo-gas-chemical, impulse-wave, thermal-chemical
and chemical methods of formation stimulation, as
well as to air injection well treatment techniques. A
lot of attention was paid to new hydraulic fracturing
technologies: multi-stage hydraulic fracturing in
horizontal wells, alternative hydraulic fracturing
technologies, etc.

As part of the Conference a special Exhibition
«Scientific and production potential of RUP PO
Belorusneft> was held. Original equipment and
technologies, advertizing materials and folders, as well
as collection of scientific papers were presented there.
The Exhibition included two sections: sectoral science
and mechanical-engineering sections. Products of
Belarusian mechanical-engineering companies OAO
Seismotehnika and NOV Fidmash that manufacture oil
and gas equipment were also presented at the Exhibiton.

However, organizers of the Conference didn’t restrict
it to technical sessions alone. Huge interest of the
participants was attracted by large-scale demonstration
of state-of-the-art technologies and specialized
equipment implemented by Belorusneft. In order to
introduce the operation of equipment a set of guided
tours to the main Belorusneft facilities was organized.
In particular, during a trip to Backfill Department

Ixckypcua na ckeancuny Ne 116 Peuuuyrasn
(o3naxomanenue c 345-monnoii 6GypPoe6oii ycmano8Koii c
anexmponpueooom neg:emeuuozo moxKa c HacmomHusLmn
gezme 08aHUEM ON1A OYPEeHUA CKEANCUH 2]LYOUHOTE

0 5000 m npou3eoocmeéa OAO «Ceiicmomexnurxa»
coemecmno ¢ Drillmec)

A guided tour to well # 116 of Rechitskoe field (the
participantjfamiliarize themselves with a 345 ton drilling
rig equipped with Bfrequency regulated AC drive. The rig

is manufactured by OAO Seismotechnika in partnership

with Drillmec. It is capable of drilling wells with depths
up to 16,400 fv)
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CTBOJIOB JIOOBIBAIOIIEH CKBAKUHBI C LIEIBIO YBETUYEHH
OXBATAa IJIACTA BBIPAOOTKOM U JIJIs1 HAPAIHUBAHUS ICOUTA
HU3KONPOAYKTUBHBIX CKBAKHH.

BOonBIION UHTEPEC Y YIACTHUKOB BBI3BAJIO
MNPAKTUYECKOE IPUMEHEHHUE TEXHOJIOIUH OBBIIIEHUSA
HEPTEOTAAUH IVTACTOB IIYTEM 3AKAYKH TTOJIMMEPHBIX
OTOPOYEK, IPUMEHEHU S BOAHBIX TUCIEPCHUI AaMOAPHBIX
He(MTEN1aMOB, BOJIOTa30BOT'O BO3/ICHCTBHS C
IPUMEHEHUEM a30Ta. [OCTHU OBUIH TAKXKE O3HAKOMJIEHBI
C TEXHOJIOI'MEN OHOBPEMEHHO-PA3AEIbHON
IKCILTYaTAIIUN HECKOIBKUX ITPOAYKTUBHBIX TOPU30HTOB,
C OIIBITOM NNPUMEHEHU S I'A3UPOBAHHBIX KUCJIOT U
MEHOKMUCIOTHBIX OOPA6OTOK JIJIS1 THTEHCU(PHUKAITUHA
JI06BIYYU HEPTHU C UCTIOJIB30BAHUEM A30THOU YCTAHOBKH
UCIIAPUTEBHOI'O TUIIA U C IPYTUMHU NPOrPECCUBHBIMUA
TexHoysoruamu ITHIT.

W, KOHEYHO K€, HEBO3MOXKHO MIEPEOLIEHUTD TOT
3MOLIMOHAJIBHBINA MTO’bEM, KOTOPBIF KOH(DEPEHITUA,

4 TO4HEE HE(POPMAJIBHOE OOIMIEHHUE B €€ ITPOLIECCE,
BBI3BAJIA Y TOCTEH U «PE3UIEHTOB>. HOBbIE 3HAKOMCTBA,
BCTPEYH KOJUIET U CTAPBIX APY3€H, OOMEH MHEHUAMH,

4 OI4AC U HOY-XAy — 3T4 CTOPOHA NOJOOHBIX
MEPOIIPUATUM BCIIOMUHAETCA €€ YYACTHUKAMU IIOPOH
sapde, 4eM O(PUITHAIIBHBIE JOKIAbL M HY>KHO OTAATh
JOJIKHOE OPIaHU3aTOPAaM KOH(DEPEHITUH, KOTOPBIE
NPEJIOCTABUIN IPEKPACHBIE BO3MOXXHOCTH IS
MHTEHCUBHOI'O OOMEHA UJEAMU B IIPOLIECCE KODE-TIay3,
JPYKECKOT'O YKMHA, 9KCKYPCHH. A €le TOOIarofapuTh
HEOO 34 TO, YTO B 3TU THU C HETO HE YIIAJIO HUA €IUHON
KAaIEJIbKU JTOXKIA.

ITo nroram KOH(pEPEHIIMU ObLIN HAMEUYEHBI HANOO0JIEE
PaMOHAIbHBIE ITyTU MAKCUMAJIbHOI BEIPAOOTKH
34114COB HE(PTH pa3HOOOPA3HBIX MECTOPOXKICHUN
YIJIEBOJOPOJAOB. BBIIIO IPUHATO COOTBETCTBYIONIEE
pENIEHNE U BBICKA3a4HO HAMEPEHME IIPOBOAUTH
TAKHUE BCTPEYU EXXETOJHO, TETLJIO IPUHATOE BCEMU
VYACTHUKAMU. ©

the participants had a possibility to observe the
following operating equipment: coiled tubing, nitrogen,
cementing and pumping units. Directly at the wellsite
the participants were acquainted with coiled tubing
drilling technology, which was used for sidetracking

of production wells aimed to increase of formation
contact and improvement of their (low pressure wells)
production rate.

A serious interest of the participants was also attracted
by practical application of enhanced oil recovery
technologies via injection of polymer slugs, utilization
of aqueous dispersions of oil slurries and gas-water
stimulation with application of nitrogen. Moreover,
guests were shown the technologies connected with
multiple completions, application of aerated acids and
foam-acid formation treatments (performed with the
help of vaporizing nitrogen unit) aimed to increase
wells production rates and some other advanced EOR
technologies.

And, of course, it is impossible to overestimate
the uplift caused by the Conference and casual
communication between guests and “residents”.
Sometimes new acquaintances, meetings of colleagues
and old friends, intercommunication and even trade
secrets are remembered by the participants even better
than official reports. It is necessary to give a credit to
the organizers of the Conference who provided great
possibilities for intense exchange of ideas during coffee
breaks, welcome party and guided tours. And also thank
the sky for the fact that there was no rain during the
Conference days.

Following the results of the Conference the most
sustainable ways of ultimate recovery of oil deposits at
various hydrocarbon fields were nominated. An intend
to hold such meetings annually was stated and the
corresponding decision was made. All participants
of the Conferences supported this decision. @

Creaxcuna Ne 139 Peuuucozo mecmopodicoenus (0emMOoHCmpPauus CKEANCUHHBLX cucmem konmpona «CKA/I-3003M»
na YSIH, saxcnayamupyemoix namecmopodicoenuax HIZTY «Peuuyanepms»)

Well #139 3[ Recbhitskoe field (demonstration of SKAD-3003M ESP downbole control systems operated
'S of NGDU Recbhitsaneft)

atthe fiel
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KOH(pEPEHITNH U BHICTABE

KOMNAHWA, TAE BCE -
EAVNVHOMbIUWJIEHHUKUA

Bocomas nompebumenscras korgeperyus C3AO «Duomauit»

THE COMPANY WHERE
ALL EMPLOYEES
ARE LIKEMINDED PEOPLE

8% NOV Fidmash’s Consumer Conference

OCTOsANIACH OuepeHas IoTpeduTenbCcKas
koH@pepeHus C3A0 «Pduamant» —
BEZYIIErO Ha IIOCTCOBETCKOM IIPOCTPAHCTBE
MIPOU3BOAUTENS OOOPYAOBAHUS IS
HEPTErA30BOr0 CEPBUCA. TaKMe BCTPEYU CTAH YIKE
xopomuren Tpagunue. OHU OKUJA€EMBI TOTEHITUATbHBIMU
YYACTHUKAMH, TPOBOJASTCS €KETOTHO U ABJIAIOTCS [NIABHOM
IUIOIIAAKOY OOMEHA MTPAKTUYECKUM OITBITOM SKCILIYATAIIUH
OPOAYKIIUH JAHHOT'O IPOU3BOAUTEISL. MEPONIPUATHE
COBHPAET TEX CIIEITUATIUCTOB, /I KOT'O TEXHUKA, CO3AHHAS
C3AO «Pumaly, ABJIACTCA OCHOBHBIM OPY/IUEM TPYA,
KTO C IOMOIIBIO HEE OCBAUBAET U YCIEIIHO IPUMEHSET
HOBermue 3(PPEKTUBHBIE TEXHOJIOTUH OOCTYKUBAHUSA
CKBAXXUH, KTO XO4ET 3HATD OOJIBIIE O BO3MOXKXHOCTAX
3TOr0 OOOPYAOBAHMS, TYTAX €T'O MOACPHU3ALINH, BUJAX
CEPBUCHOTO OOCTYKUBAHUSA, (POPMAX TOCTOTHHOI'O
B3aMMOJICUCTBH C TIPOU3BOJUTEIIEM U INIAHAX MTOCJIETHETO
O Pa3pabOTKE U MPOU3BOACTBY HOBBIX IIPOAYKTOB.
HasepHoe, HeT HEOOXOANMOCTH NMOAPOOHO PACCKAZBIBATD
HAIIUM XOPOIIO HUH(HPOPMHUPOBAHHBIM YU TATESAM
0 3aMedaTenbHoM npeanpusaTun C3A0 «Pugmal:
OHO HIMUPOKO U3BECTHO, TOCKOIBKY (PAKTUYECKH AAJIO CTAPT
BPEMEHU KOJITIOOMHTA B Poccuu. Ho Bce ke nmpuseiem
HEKOTOPBIE CBEZIcHUA. Ha CErOAHAIIHNN JJEHb OKOJIO
75% KONTIOOUHIOBBIX YCTAHOBOK, paboTaromux B CHI,
npownssezieHO UMEHHO C3AO «PuaMan. AHAJIOTUYHOE
O6OPYIOBAHUE BBINTYCKAETCsI TONBKO B Kanazne u CIIIA.
«PuIMan> IPOU3BOJUT TAKKE KOMIUIEKCHI U OT/AEIbHbBIE
KOMITOHEHTBI JUIS TH/IPABIIMYECKOIO PA3PbIBA IIJIACTA,
LEMEHTHUPOBOYHOE OOOPYAOBAHNE, HACOCHBIE YCTAHOBKH,
430THBIE YCTAHOBKH KPUOT'€HHOI'O THUIIA, COITyTCTBYIOIIEE
060pYyAOBAHME JIJIA ITOBBIIIEHNA HE(PTEOTAAYHN IUIACTOB U
HAIPABJIEHHOI'O 6yPEHUS.
IIpennpusTre OCymeCTBIAET HOMHBIN ITUKJI
CO3[JaHUS OOOPYAOBAHUA: PA3PAOOTKY U IIOCTAHOBKY HA
IIPOM3BO/ICTBO, BBIITYCK, CEPBUCHOE OOCIYKUBAHHE U
TOATOTOBKY OOCITY>KHMBAIOLIETO IEPCOHAIIA. BCsI IPOAYKIINSA
C3AO «PyuaMaIt» — pe3yabTaT HAayYHO-TEXHUYECKHUX
Pa3paboTOK COOCTBEHHOI'O KOHCTPYKTOPCKOI'O OIOPO.
32 JIeCATh C JIMITHUM JIET I TETBHOCTH OBIJIO
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nother Consumer Conference organized by

NOV Fidmash, a leading manufacturer of oil

and gas service equipment on the post-Soviet

pace, took place in Minsk. Such meetings

have already become a good tradition. They are held
annually, attract interest of many specialists and can
be associated with the main platform for exchange
of field experience connected with operation and
maintenance of equipment manufactured by NOV
Fidmash. The Conference gathers those specialists
for whom the equipment manufactured by NOV
Fidmash is the main instrument of labor, who use it
to master up-to-date effective technologies of well
maintenance and successfully apply them. This event
is for those people who want to know more about the
possibilities of this equipment, about the ways of its
modernization, types of service maintenance, forms
of constant interaction with manufacturer and plans
of NOV Fidmash concerning the development and
manufacturing of new products.

Probably there is no need to tell much about NOV
Fidmash. Our readers already know a lot about this
remarkable company. The Company is well-known
since it actually launched Coiled Tubing Times in
Russia. Nevertheless let’s present some information.
Currently about 75% of coiled tubing units operating
on the territory of Russia and CIS countries were
manufactured by NOV Fidmash. Similar equipment is
produced only in Canada and the USA. Fidmash also
manufactures assemblies and separate components for
hydraulic fracturing, cementing equipment, pumping
units, cryogenic nitrogen units, associated equipment
for enhanced oil recovery and directional drilling.

The Company performs full range of equipment
manufacturing operations: designing, development,
launching into manufacture, production, service
maintenance and personnel training. All products
of NOV Fidmash are the result of research and
development work of its own Engineering
Department.
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Ppa3paboTaHO, IPOU3BEJAEHO U BHEAPEHO B IKCILTYATAIIUIO
6onee 150 eqUHULL BBICOKOTEXHOJIOTMYHOI'O O60OPYAOBAHUS,
B TPHU Ppa3a BBIPOC/IA YUCIEHHOCTb IEPCOHAJIA U OOJIee
4EM B [IATh Pa3 — OObEMBI PEATN3ALUH, DACITHPHUIIUCD
U NIOSIBUJIMCh HOBBIE PBIHKM COBITA BBIITYCKA€MOL
OPOAYKIIUH. B HacTOAIIEE BpEMS TTPOJOIKACTCS
OCBOEHHUE B IPOUBBO/ICTBE BCE HOBBIX JIJISI KOMITAHUN
BHUJIOB O60PYAOBAHM . [IPOUCXOIUT PACITUPEHNE
HOMEHKJIATypbl 060pyaoBanus 4 IPIT. IIpogomrkaeTcs
COBEPLIEHCTBOBAHUE KOJITIOOHMHI'OBOI'O OOOPYAOBAHHUSL.
Co31a10TCS NMEKTPOHHBIE CUCTEMBI YIIPABIECHUA U
4ABTOMATH3ALIMU IIPOLIECCOB.
st ygactus B BOCbMOI OTPEOUTENBCKOM KOH(PEPEHITUN
MO MPUIVIAMIEHUIO IPEANPUATHA B MUHCK IPUOBLIN
42 mpeacrasuTens 17 KOMIOAaHWI, SKCIUTYATUPYIOIINX
obopynoBaHue B LlenTpaipHOM Poccuuy, 3anaiHON
u Bocrounor Cubupy, YkpauHe, TYPKMEHUCTAHE,
Azepb6arikane, KazaxcraHe U Ipyrux peruoHax.
OTKpBIBas BCTpEYy, [eHepabHbIi JUPEKTOD
C3AO «Pugmanr E.B. JIantoTeHTOBA BBIPA3UIIA
O1arolapHOCTb YYACTHUKAM 32 TO, YTO OHH, HECMOTPS Ha
HANPSKEHHBIIN pab04Yni rpaduK, HAUINA BPEMS IPHUEXATh
Ha KoHpepeHuio. E.B. JIanioTeHTOBAa OTMETHIIA, YTO
Ha exxeroanble BecTpeun C3AO «Duamant» NpuIIanaeT
CBOHUX JIEUCTBYIOIINUX IOTPEOUTENIEN, K OTIPEIEIUIA
LEJI MEPONPUATHS, ITTABHAS U3 KOTOPBIX — O600IEHUE
ONBITA PA6OTHI C PA3JIMYHBIMHA HE(PTETA30CEPBUCHBIMA
KOMITAHHAMH, OCYIIECTBIIAIOMNMU CBOIO IEATETBHOCTD
B CAMOM IIIMPOKOM CIIEKTPE I'€OJIOTUUECKUX U
KJIMMATUYECKUX YCJIOBUI, U IOJTyYE€HUE OOPATHOM CBSI3U.
«MBI BBICTYIIMBAEM HAIIUX NOTPEOUTEIICH, ONIPEEIIEM
UX NOTPEOGHOCTHU M UHTETPUPYEM ITU CBEJICHUS, U 3TOT
WHTEIPUPOBAHHBINA ITPOAYKT JA€T HAM TOJIYOK JIJIS
JanbHENIIETO Pa3BUTHA. C KAXKBIM I'OJIOM, C KAKJOU
NOTPEOUTENBCKOM KOH(PEPEHIIUEN KOHLEIINS HAIIETO
TIPOU3BOACTBA YCJIOXKHAETCA, — OTMETHIIA [€eHEPATTbHBIN
JUPEKTOP U OCOOO0 MOJUEPKHYJIA, — BIEYATIIAIONX
PE3YIBTATOB HAM YAAE€TCA JOCTUT'ATh, [IOTOMY YTO B HAIIEHA
KOMITAHHHU BCE — €IMHOMBINUIEHHUKH, BCE, KAK OIMH
YEJIOBEK>. }
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Since the year it was founded more then 150
pieces of high-tech equipment has been developed,
produced and put into operation. The number of
employees has increased threefold, sales revenue has
increased fivefold. Distribution area has increased and
new outlets for output products have appeared. Today
the Company continues to master new technologies
and manufacture innovative equipment. The range
of hydraulic fracturing equipment is continuously
expanded. Refinement of coiled tubing equipment
is also continued. Electronic control and process
automation systems are created.

A lot of specialists came to Minsk in order to take
part in the 8th Consumer Conference. Among them
one could find 42 representatives of 17 companies
form central Russia, Western and Eastern Siberia,
Ukraine, Turkmenistan, Azerbaijan, Kazakhstan and
other regions. All these companies utilize equipment
manufactured by NOV Fidmash.

While opening the meeting, A.B. Lapatsentava,
General Director of NOV Fidmash, expressed her
gratitude to the participants of the Conference for
their coming in Minsk despite a large amount of work.
A.B. Lapatsentava noticed that annual meetings
organized by NOV Fidmash were usually attended by
the active consumers of Fidmash's equipment. She
defined the main goals of the Conference, including
generalization of experience in cooperation with
different oil and gas service companies, which
perform operations in a wide range of geological and
climatic conditions, and getting of the corresponding
feedback.

«We listen to every our consumer and define
their needs. Then we integrate these data, and this
integrated product gives us an impetus to further
development. From year to year the concept of our
manufacturing grows increasingly complex. We
succeed in getting impressive results because all
employees of our Company are likeminded people, »
said Lapotentova. }
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C OOJBIINM BHUMAHHUEM YYACTHUKHU BCTPEYHU BBICIYIIATIN
JIOKJIaJ) HAYAJIbHUKA YIIPABIEHUS IIPOJIAK U TPOJABHKECHU S
npoaykuuu ¥0.B. beryruHa «AKTyaJIbHbBIE [IPEJJIOKEHUA
C3AO «@uamart» Aj1s1 HE(PTEra30BOTO CEPBUCA». [JOKIATINK
U3JIOKUIT UTH(POPMALUIO IO BBIITYCKAEMOMY IPEAIPUATHEM
KOJITIOOMHTOBOMY O60PYAOBAHUIO TPEX KJIACCOB (JIETKOTO,
CPENHETO U TSKEJIOI'0), HE OCTABUB 6€3 BHUMAHU S
KOJITIOOMHTOBBIE YCTAHOBKHU B OJIOUHOM UCIIOJTHEHUH JIJIS
PaboTHI HA MOPCKHUX IIAT(POPMAX U B TPYAHOLOCTYITHBIX
ParioHaX ¥ NOAPOOHO OCTAHOBUBIIMCH HA OCOOEHHOCTAX
OJJHOT'O U3 HAUOOJIEE MOIYJISIPHBIX B HACTOSIIEE BPEMS
gerui «Dumania» — yCTaHOBKE TSKEJIOro Kinacca MK30
HA [OJIYIIPHUIIENE. DTA MAIINHA OCHAIIIEHA NHXKEKTOPOM
C TATOBBIM ycuaueM 36 000—45 000 Kr v THOKOM TPyOOL
JuaMeTpoM 10 60,3 MM 1 IITHHOM 3200—4500 M. YCTaHOBKA
MOJKET IPUMEHATBCS 151 PAAUATIBHOI'O BCKPBITHSA IIACTA
Y HATIPABJIEHHOT'O OypeHus. OHa COBMECTHMA C CUCTEMOI
HanpasicHHOrO 6ypennst CHE89-76M mpon3BoacTBa
C3AO «HoBUHKA».

BBIJIO OTMEYEHO, YTO B KOHCTPYKIIMUAX COBPEMEHHBIX
KOJNITIOOMHIOBBIX YCTAHOBOK (IpoekTa 2012 rozga)
MNPUMEHAIOTCS KOMIUIEKTYIOIIE JTyYIITHX MUPOBBIX
NPOU3BOAUTEIEH, yIy4dIIEHA KOHCTPYKIINA TATOBBIX
LENIEN U IPYTUX Y3JIOB, yBEJIMUEH PECYPC U HAJIEKHOCTD.
KoHcTpyKIinsa KabuHEI cTaja 601ee KoM(MPOPTA6ETbHON
Y 3PTOHOMUYHOM, CUCTEMA OTOIUIEHUS U KOHJUITUOHED
VIIYYIIWIN YCIIOBUA TPY/A.

Crrymarenu 66111 HOAPOOHO O3HAKOMIIEHEI C
XAPAKTEPUCTUKAMH ITATHU CEPUI MHKEKTOPOB, KOTOPBIMHU
OCHAIIIAIOTCA KONTIOOMHIOBBIE YCTAHOBKH, B TOM YHUCJIE C
HanbOJIEE NIOMYIAPHBIM — MHXKEKTOPOM cepuu FM127 ¢
TATrOBbIM ycuaueM 27 200 K1 1 Tosikaromum ycuaueM 9000 Kr.

ITpOTHUBOBBIOPOCOBOE U BCIIOMOT'ATEIBHOE (YCTAHOBKH
JUISL IEPEMOTKHU TMOKOM TPYOBbI, CKBA’KMHHBIE IIJIOMA/IKH,
YCTBEBBIE COOPHBIE OCHOBAHUST) OOOPYIOBAHUE TAKKE HE
OCTAJIOCh 6€3 BHUMAHUS.

Bpu1a NogpO6HO NPEACTABACHA HACOCHAS yCTaHOBKA H504
C KOMIIPECCOPOM U IOJOrPeBATENIEM HEPTH, KOTOPAA YCIIEIA
34CJIY2KUTD HIUPOKYIO MOMYIAPHOCTD Y HE(PTECEPBUCHUKOB,
4 TAKKE 230THAsA ycTaHOBKA A100 npoekra 2012 roaa,
KOTOpAsA IpeTepIena psji yCOBEPIIEHCTBOBAHUH 11O
CPaBHEHUIO C IIPEJIIECTBYIOMEN MOJIN(PUKAIIUECH.

B 9acTHOCTH, YCTAHOBKA BBIIIOJIHEHA B 6JIOYHOM
HCITIOJIHEHUU U OCHAIIIEHA KAOUHO oniepatopa. Tenepps OHa
MOJKET YCTAHABIUBATHCS HA JIIOOYIO TPAHCIIOPTHYIO 643y
(KaK Ha TOJTHOIIPUBOJHOE IIACCH, TAK Y HA TIOJIYIIPULIETI).
He 6p11a 326BIT2 HEMEHTUPOBOYHASA ycTaHOBKA HC1000-10,
y2KE XOPOIIO U3BECTHAS AYAUTOPHH.

Ocobas1 rTopAOCTb HPEATIPUATHS — KOMILJICKChI
JUIS1 TUJIPOPA3pblBa I1acTa. K C/IOBY, B TEKYIIEM IOy
«DuaMaI» U3roTOBUT JIBA MOJMHBIX KoMILIekca ['PIT oz
KJIIOY 17151 34KA3YUKOB. JIOKJIA/TYUK IIPE3EHTOBAJI COCTAB
KOMILIEKCa ITpoekTa 2012 roj1a, 0co60 OCTAHOBUBIINCH HA
YCOBEPIIEHCTBOBAHUAX. CTa1a 6051€€ MPOU3BOIUTE/IBHON
CMeCUTEIbHAA YCTAHOBKA. CKY ITO3BOJIAET YIIPABIATD
BOCEMBIO HACOCHBIMH, TUAPATAIIMOHHON 1 CMECUTEIBHOM
ycraHoBkaMmu. HeiHe komiuiekc I'PIT MOHTHPYETCs HA 6a3€
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Yu.V. Belugin, Head of Sales and Promotional
Support Department, gave a talk «Latest offers of NOV
Fidmash for oil and gas service». The participants of
the Conference paid great attention to this report. The
speaker provided the information concerning coiled
tubing equipment (light, medium and heavy weight)
manufactured by NOV Fidmash, including modular
coiled tubing units, which can be used on offshore
platforms, in remote or hard-to-reach areas. He also
gave detailed information about the most popular
product of Fidmash — heavy weight MK30T unit on
the semitrailer. This coiled tubing unit is equipped
with an injector head, which pulling capacity is
80,000-100,000 Ibs, and ” coiled tubing with lengths
between 10,500 and 14,800 ft. The unit can be used
for radial and directional drilling. It is compatible with
SNB89-76M directional drilling system, which is also
manufactured by NOV Fidmash.

It was mentioned that the design of up-to-date
coiled tubing units contains component parts
manufactured by top global producers, the design of
pulling chains and other key parts was improved, as
well as the lifetime and reliability were increased. The
design of operator’s cab became more comfortable
and ergonomic, while heating and air-conditioning
system improved working environment.

The speaker provided detailed information about
the specifications of five injector series, including the
most popular FM127 injector with pulling capacity of
60,000 Ibs and snubbing capacity of 20,000 Ibs.

Blowout and auxiliary (coiled tubing spooler units,
wellhead modular platforms, etc.) equipment was also
described.

N504 pumping unit with compressor system and
heater was presented. This unit has already become
very popular among oil and gas service companies.
A100 nitrogen unit (design of 2012), which was
significantly modified in comparison with previous
version, received much attention. The above-
mentioned nitrogen unit has modular design and is
equipped with operator’s cab. Now it can be mounted
on any chassis (both all-wheel drive and semitrailer).
The speaker also devoted some time to the well-
known NS1000-10 cementing unit.

Hydraulic fracturing complexes are crown jewels
of the Company. In the current year Fidmash will
manufacture two “ready-to-operate” hydraulic
fracturing complexes for its customers. The speaker
told a lot about the structure of the new 2012 complex
paying a special attention to modified features. The
productivity of a blender unit was increased. SKU
control station now allows to operate eight pumping
units, one hydration and one blender units. Hydraulic
fracturing complex is now mounted on MAN chassis.
Storage bunker of T-40 sand feed unit is now divided
into three sections in order to provide transportation
and separate feed of three different proppant types



conferenc

maccu MAN. ByHkep nponnantososa T-40 paszieneH Ha Tpu

OTCEKA JIs1 OOECTIEUEHUSI IEPEBO3KU U PA3/ICIBHON NTOAAYH

NPOMIAHTA TPEX (ppakLuil. B HacocHOI ycTraHoBKke H2501

Ha [OJIYIIPHUIIENIE TPUMEHEH IU3EIbHBIN ABUTATENb CAT

C 9JIEKTPOHHBIM YIIPABJICHUEM, YCTAHOBJIEHA ITOABECKA U

OCHU IIPOU3BOACTBA BPW), B TOPMO3HOI CUCTEME [IPUMEHEHA

CHCTEMA KyPCOBOH YyCTONYMBOCTH ESP.

TFapanTtuer kayectsa npoaykuun C3A0 «dugmar
ABJIAETCA CEPTUPUKAUSA IPEAIPUATHA U COOTBETCTBUE
CHCTEM YIIPABIEHUA KAYECTBOM MEKTYHAPOLHOMY
crangapTy ISO9001 u Tpe6OBAHUAM CTAHIAPTA
AMEPHUKAHCKOro HHCTUTYTA He(TH APL Ho naxe camoe
COBEPIIEHHOE OOOPYNOBAHUE MOXKET OTKA34Th, ECIIN
€ro 6yAyT 9KCILTyaTUPOBATb HEMPABUJIBHO UJIH €CIIU
MEPCOHAJI OKAKETCSA HEAOCTATOYHO KBATU(PHUITUPOBAHHBIM.
[ToTOMY el1ie OAHOM Ba’KHOM TEMOM [ToTpeOUTEIbCKOMU
KOH(EPEHIUU CTANH «OCOOEHHOCTH 3(PPEKTUBHON
IKCILTyaTaluu 060pyaoBaHuA C3AO «PuaMaI» — TAKOBO
HA3BAaHUE JIOKJIA/14, O3BYYEHHOI'O MHXKEHEPOM IO CEPBUCY
A.Tl. Pe3HHKOBBIM.

BrICTYnAIOMMEI OCTAHOBIIICS HA OOIIUX BOIIPOCAX,
KACAIOMUXCA IKCILTYATALIUU YCTAHOBOK: KAUECTBE
TUIPABINYECKOIO MAC/Id, OCOOEHHOCTAX IPOBEACHUSA
CBAPOYHBIX PA60OT 'MOKOH TPYOBI B CIy4a€e €€ HAXOXK/ICHUA
HA y3J1€ HAMOTKH YCTAHOBKH, TPEOOBAHUAX K ITOPAAKY
U NIEPUOANYHOCTU TPOBeAeHU TO OTAEIbHBIX
(PYHKIITMOHAJIBHBIX Y3JIOB M YCTAHOBOK «B 1I€JIOM». BbIITN
PacCMOTPEHBI TPEOOBAHUA K AKCIUIYATAIIUH ITACCH
MAS3 u M3KT, Ha KOTOPBIX MOHTHPYETCS OOJIbIIAS YACTh
YCTAHOBOK, 4 TAKXKE CITOCOOBI IPEJOTBPAIIEHUA IIPOOIIEM.
JIOKJIaTYMK 1AJI COBETHI IO MOHTA>KY OOOPYIOBAHMS HA
CKBAXXUHE, TTOAPOOHO OCBETHUJI BOIIPOCHL, BO3HUKAIOIINE
B IIEPUO]] SKCIUIYATALUH OO0PYAOBAHUA (y3/1a HAMOTKHA
TUOKOU TPYObl, MHKEKTOPA, IPEBEHTOPA U AP.). OTAEIBHO
OBLIIN PACCMOTPEHBI OCOOEHHOCTH 3(PPEKTUBHOT'O
HCIIOJIb30BAHMA HACOCHOM YCTAHOBKH.

OO61Mi1 MOTHB BBICTYIJICHH S ObLJI OCHOBAH HAa TPEX
BAKHBIX ITOCTY/IATAX:

1. CobnroeHue BceX BU/I0B U TEPUOJAUYHOCTH TO.

2. CobmoeHue TPEOOBAHNH 110 SKCILTYyATAI U,
OTPAXEHHBIX B PO,

3. PekOMeHIyeTCsl IIPOBEACHUE OOYUYEHU S CIICIIUAJIMCTOB
32KA34YMKd OCOOEHHOCTAM IKCIUTYATALIUU U
06CIyKUBAHHUS YCTAHOBOK C3A0 «Duimari».

B nociepneM npeanpuaTHeE roTOBO OKA3bIBATh
BCEMEPHYIO IIOMOIIb U JK/IET MBITIIUBBIX YYEHUKOB, YTOOBI
NEpPEIaTh UM HEOOXOIUMBIE CBEJICHUSI.

KondpepeHnus npoaoKUIACh O6CYKACHUEM, B IIPOLIECCE
KOTOPOT'O HOTPEOUTENH TOTYUHIN HCUEPITBIBAIONNE
OTBETHI HA CBOHM BOIIPOCHI, 33/IaHHBIC IPEICTABUTEISM
NPEATIPUATUA-U3TOTOBUTES.

3aBepIiInIach BCTPeUa 3aCEAAHUEM KPYIIOTO CTOJA IO
NPO6JIEMATUKE PA3BUTHSI COBPEMEHHOI'O HE(PTErA30BOI'O
CEPBUCA, TOAPOOHBIN PENIOPTAXK O KOTOPOM OYZET
OITyOJIMKOBAH B CIEAYIONIEM HOMEPE HAIIIETO )KYPHAIA. ©

OasraJIUC, <BpeMsa KOJITIOOUHIAa»

8t NOV Fidmash’s Consumer Conference

(different mesh size). N2501 pumping unit on a
semitrailer now features CAT diesel engine with
electronic control, new BPW’s suspension and axes,
as well as new brake system with ESP stability control
system.

NOV Fidmash’s products assurance is confirmed
by the Certificates of Conformity of the Company
and its Quality Management System with ISO9001
international standard and API standards. But even
the most advanced equipment can fail to function if
it is operated improperly or under the control of low-
skilled personnel. A.G. Reznikov, service engineer of
NOV Fidmash, presented a report «Distinctive features
of effective operation of NOV Fidmash’s equipment»,
the topic of which became another important subject
for discussions at the 8th Consumer Conference.

The speaker told about the main aspects of coiled
tubing unit operation: the quality of hydraulic oil, the
main features of coiled tubing welding procedures in
the case when the latter is situated on the reel, and the
requirements concerning the order and frequency of
technical maintenance of individual functional parts
and whole units. He also provided some information
about the operational specifications of MAZ and
MZKT chassis, on which the major part of coiled
tubing units is mounted, and gave some trouble
shooting tips. The speaker offered advices connected
with equipment rig-up and gave detailed information
about the main problems arising during equipment
(coiled tubing reel, injector, blowout preventer, etc.)
operation. The peculiarities of effective utilization of
pumping units were considered separately.

The main idea of the report was based on three
important principles:

1. Adherence to all maintenance types and
observation of the frequency of technical
maintenance.

2. Observation of operational requirements presented
in Service Manual.

3. Itis recommended to perform client’s personnel
training so they will be familiar with main features
of operation and maintenance of NOV Fidmash’s
coiled tubing units.

The Company is ready to assist in organization of
training seminars and waits for curious scholars in
order to pass on the torch.

The Conference was followed by a discussion,
during which all the consumers got comprehensive
answers to their questions addressed to
representatives of the Company.

Finally a round-table meeting was organized. It was
devoted to development problems of the present-day
oil and gas service. Detailed report about this meeting
will be published in the next issue of Coiled Tubing
Times. ©

Olga LIS, Coiled Tubing Times
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LEARNING FROM YESTERDAY
DISCUSSING TODAY
PLANNING FOR TOMORROW

KAJIEHOAPb MEXMAOYHAPOAHDbIX

HEDTEIA30BbIX

BbICTABOK U KOH®EPEHUUN

14-a MEXAYHAPOHAR BLICTABKA NO 3HEPTETUKE, 10-A POCCUACKWA HEQTErA3OBbIA KOHIPECC
E HEDTH W FA3Y, BOOOCHABXEHWIO M JALLATE B pamkax Bbictagxw «HEQTEMA3 2012»
c_’ ) OKPYAIOWER CPEORBI 26 - 28 vioHa 2012
WETEX [ 2012 13- 15 mapTa 2012 RPGC Mockea, Poccua
fy6aw, OAI
12-1 YKPAMHCKAR MEXOYHAPOOHAR %
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HAM 10 JIET!

WE ARE 10 YEARS OLD!

B ogpopmaenun ucnons306amnsl ppazmeninet
Kapmur XY00KUCHUKA-1LYAHIMUIUCIIG
2Kopaca Cépa (1859-1891).

The design contains fragments of paintings by
Georges Seurat, a French pointillist painter.

Boioarowguiics coyuonoe 3uzmyro baymar, KoHyenuuu Komopozo Haul HCYPHaL NOCEAIMUIL
OOUH U3 8bL1TYCKOB PYOPUKIU <ANtbba — omeza» (8 Ne 35), nucan.: «Bpems Ham ce2o0Hs
He 1nPeoCcmasiAeMCs Hil UKIUYHBIM, HU JIUHELHBIM, d, CKopee 0adxce, Mmo1euHbiM,

DY AHMUIUCTIUYHBIM (TYAHMUIUSM — HANDABNIeHUE 8 U300pa3umenvHom uckyccmee XIX eexa,
3AKIOUANCA 8 3AN0IHEHUL BPOCMPAHCINEA MEKUMU MOUKAMU KPACKW). Mexcoy mouxamu
Hem npomasaxicerHocmu. Heobxooum mananm Kopoca Cepa unu Ansgppeoa Cucaes, umoouwt u3
DACCOINAHHBIX U PACCEAHHBLX MOHEK HAKOI008a1Mb KOHPULYPAUUIO SHAEHULL».
Pa3zoenssn 3my moux)y 3peHus, Mol MAaKIce NONbLIMAIUCL BPUMEHUNTL 1LY AHIMUSIUCIIUYHYIO POPM).
TIpeonazaem 8autemy 6HUMAHUIO MAIMEPUAL, COCINABNCHHBILL U3 MOUCUHBLX YUMANT, 63A1bLX
U3 NYONUKAUULL HCYPHANG <Bpems KomoouHza» nepevix.iem. 3 ce2oonauire2o epemeriu,
CIOBHO CO 3HAUUMENBHOZ0 PACCMOAHUA, OHU BUOINCA KAK OMPE30K NOCYNAaAmensHo20 nymiu
KOMIOOUH20BbLX MEXHON02ULL U — Uupe — He¢meea306020 cepsuca Hoe020 epemenu 6 Poccuut.

Outstanding sociologist Zygmunt Bauman, to w/oose concepts we dedicated one of our ‘Alpha- Omega”
columns (issue No.35), wrote: Today the time is neither cyclic nor linear, but, more likely, the time is
punctuated, ‘pointillist” (pointillism is a fine arts trend of the 19th century that consisted in [illing out
the space with small paint spots). There are no links between these spots. One should have a talent of
Georges Seurat or Alfred Sisley to make a configuration of values out of scattered and diffused spots’.
Sharing this point of view, we also tried to apply a pointillist form. We offer you an article made up of
quotations from Coiled Tubing Times’s earliest issues. From today’s perspective they are seen as part
of the progressive development of coiled tubing technologies and even as part of the whole oil and gas
services sector development in the modern Russian bistory.

JI. KoueTkoB (Cypryrckoe ynpasjieHHue
II0O IIOBBIINICHH IO HC(I)TCOT,I[a‘II/I IIJIACTOB K1
KaIlMTAaJIbHOI'O PEMOHTA CKBAKHH Ne 1,

OAO «CypryrHedTeras»):

PabOTBI IO PEMOHTY CKBAXXUH C IPUMEHEHUEM
YCTAHOBKH «T'HOKas TPpyOa» B OAO «CypryTrHedTeras»
OBbLIN HA4aTHl B 1994 rony Ha PeTOPOBCKOM
MECTOPOXAeHUU. Ha CeroqHAIHNNI EHD B YIIPABIEHUH
HACYHUTBIBAETCSA COPOK ABE OPUTa/Ibl KAITUTAJIBHOI'O
PEMOHTA, U3 HUX 22 C YCTAHOBKOH «T'UOKAs TPyOa».

Bce oHu moIHOCTBIO YKOMIIJICKTOBAHBI 1 OCHAIICHbI
HCO6XO,ZII/IMI)IMI/I TCXHUYCCKUMU CPCACTBAMM.

IIpenmymecTBa TEXHOJOIMH KOITIOONHI'a 6€CCITIOPHBL:
PaHbIIIE, IPU UCITONb30BAHUM TPAJUITHOHHON
TEXHOJIOTHMH, OPUTa/1a BBIIIOIHAJIA IBA-TPU PEMOHTA
B MECHLL, CENYAC — OT BOCbMH JIO IBEHAIATH, U HE
TIOA3EMHBIX PCMOHTOB, 4 KAITUTAJIbHBIX. HpI/I‘ICM B
3TOM MEPEYHE MOT'YT ObITh YHUKAJIBHBIE ONIEPALTUH 10
OCBOEHHIO, UCCIEAOBAHUIO TOPU3OHTATIBHBIX CKBAXKUH
YU TOPU3OHTAIBHBIX YY4CTKOB CKBA’KHH C OOKOBBIMH
CTBOJIAMHU. DTO OYEHD CEPBE3HBIE U OTBETCTBEHHBIE
PaboThL. B BOCBMUIECATHIX I'OAX Mbl U CAMH HE MOIJIN
JLa2Ke TIPEATIONIOKNATD, HACKOJIBKO BCE U3BMEHUTCS B
HEJIaJIEKOM OyAyIIeM. 34 IEPUO/ IPUMEHEHU S YCTAHOBOK
«ruOKast Tpy6a» BBIIIOIHEHO 4240 pEMOHTOB CKBAKHMH.

A. XamuaynauH (OAO <TaTHePTH>, AKTIOOHHCKOE
YKK u IIM):

VoKe NEPBBII ONBIT IKCILTYaTAIIUN YCTAHOBOK «I'HOKas
TpyOa» IpU peEMOHTE CKBAXKUH B OAO «TatHE( T,
MOJIYYEHHBI OKOJIO TPEX JIET HA34]], TOKA34JI BEICOKYIO
3P PEKTUBHOCTD KOJTIOONMHI'OBBIX TEXHOIOI' M.
VcranoBKU M10A IO OCHOBHBIM XAPAKTEPUCTUKAM
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L. Kochetkov (No.1 Surgut Department
for Enhanced Oil Recovery and Well
Workover, Surgutneftegaz):

Surgutneftegaz Company started to employ
first coiled tubing units for well workover
back in 1994 at Fyodorovskoye field. Today,
the Department consists of 42 teams 22 of
which are equipped with coiled tubing units.
All of them are fully equipped with all the
necessary technical facilities and tools.

The advantages of coiled tubing technology
are indisputable: previously, when using
conventional technology, the team could do
two-three well servicing jobs per month and
currently they do eight to twelve workover
jobs. The list of jobs may also include unique
operations like completion and research of
horizontal wells and horizontal sections of
sidetracked wells. These are really serious
and demanding jobs. In 1980s we could not
imagine how the things would change
in the near future. We have already performed
4,240 workover jobs with the use of coiled
tubing units.

A.Khamidullin (Tatneft, Aktyubinsk
Department of Wireline-Container and
Packer Methods):

Already first experience of operating coiled
tubing units during well workover jobs at
Tatneft Company three years ago showed
high efficiency of coiled tubing technologies.
In terms of main characteristics, M10A coiled



HE YCTYNAIOT aHAJIOTUYHBIM OOPA31]aM TEXHUKU
IPOU3BOACTBA U3BeCcTHENMUX (pupm CHIA 1 Kanagsl,
BBIIOJITHAIOT OJJHU U T€ K€ TEXHOJIOTMYECKUE ONEPALIIH, HO
UMEIOT YMEPEHHBIN [IECHOBOXU YPOBEHbD

O CPABHEHHUIO C HUMHU. 33 IEPUOJ C MIOHS IO MAPT

2002 ropa BKJIIOYUTENBHO — 32 10 MeCA1EB — YCTAHOBKAMU
M10A 6bLJI0 OTPEMOHTUPOBAHO

185 ckBaxxUH.

J. Ky3pMeHKO (YIIpaBjI€eHHE HHTCHCH(DHUKAITHH
H peMOHTa CKBa>kHH 000 «YpeHrourasmnpom» Ne 1):

B mae 1999 roga Ha YpEHTONCKOM
HEPTErA30KOHIEHCATHOM MECTOPOXKAECHUU
VIIpaBIeHUEM HHTEHCU(PUKALTUU U PEMOHTA CKBAXXUH
OOO «YpeHroiraznpom» copMecTHO ¢ PH /I Pecriybnuku
Benapycb IPOBEIEHBI TPOMBICJIOBBIE HCIIBITAHUS TIEPBOM
3KCIIEPUMEHTAJIBHOM KOJITIOOMHIOBOIM YCTAHOBKU THIIA
PAHT10.01. YcnenrHoe 3aBepIIEHHE TPOMBICIOBBIX
ucnbIranui 1o3soauno YUPC OOO «YpeHrourasnpom»
HAY4Th ONBITHO-IIPOMBIIITIEHHYIO 3KCILIYATAII IO
MEPBOM KOJITIOOMHTOBON ycTaHOBKKM PAHT10.01
npowussoacTsa PH /I Pecriyonuku benapycs ¢ 6€3My@dTOBOM
JUIMHHOMeEpPHOM Tpy60It (BAT) Mpon3BoaCTBA
«YpanJIYKrpyomamn. PH ] Pecriyonuku benapych Ha
OCHOBE MOJIYYEHHOTI'O OIBbITA PA3PA0OTAT U HAY A
CEPUITHOE ITPOU3BOJICTBO YCTAHOBOK HOBOT'O ITOKOJIEHU A
Trna OPTK-M10 u OPTK-M20.
B nacrosuee BpeMsa B YIIPABIEHUN SKCILIyaTUPYETCA
3KCHEPUMEHTAIBbHAA KOJITIOOMHIOBAS YCTAHOBKA
Trna PAHT-10.01 u ycranoska OPTK-M10,
ykoMIuiekToBaHHbIe B/IT tuameTpom 33,5 MM
U JUIMHOM 1600 M.

JI. I'pyspuaosud (HII JIPKT»):

B mapre 1998 rona cocrosiace I Bcepoccuiickas
KOH(EPEHIIMS 10O KOITIOOUHI'OBBIM TEXHOJIOTUSIM.
OQHHM U3 ITTABHBIX UHHUITUATOPOB 3TOIO MEPONPUATHSA
obL1a I'pynima G/ OHO NPOBOAMIIOCH IO ATUJOU
MuHucrepcTsa 3HepreTuku Poccurickon denepanym.
B koH(EpeHIINY IPUHSIIN YYACTHUE CBBILIE CTA
NPEACTABUTEJICH IPAKTUYECKU BCEX HE(PTEra30BbIX
KoMnaHuM Poccum. BeIBO, 66171 OTHO3HAYHBIM:
TEXHOJIOI'MH HY>KHBL. CJIEZIOBAJIO PEMIUTD 33149y CO3/IaHHUS
HUIEKAIIEIO OTEYECTBEHHOI'O OO0PYL0BAHM S, C KOTOPOH
BIIOCJIEJICTBUHU YCIIEUIHO cripaBuiack I'pynmna O/,

CerojiHs, 1O IPOUIECTBUHU IISITH JIET, Mbl MOXXEM
YK€ TOBOPUTH O TOM, YTO JIaHHAsI KOH(pEepeHI U
TIOCITY>KHJIA CBOCOOPA3HBIM TOTYKOM K AKTUBHOMY }

2003

tubing units are highly competitive with the
equipment manufactured by leading US and
Canadian companies. They perform one and
the same technological operations, but they are
moderately priced compared to foreign analogs.
From June 2002 till March 2002 — over the
10-months period — 185 wells were workovered
with the use of M10A coiled tubing units.

D. Kuzmenko (Well Stimulation
and Workover Department No.1,
Urengoygazprom):

In May 1999 Well Stimulation and Workover
Department of Urengoygazprom in cooperation
with FID, Republic of Belarus, conducted
field tests of PAHT10.01 coiled tubing unit at
Urengoyskoye oil and gas condensate field.
Successful field tests allowed Well Stimulation
and Workover Department of Urengoygazprom
starting pilot operation of the first PAHT10.01
coiled tubing unit manufactured by FID
(Republic of Belarus) and equipped with a coiled
tube manufactured by UralLUKtrubmash. Based
on its experience, FID (Republic of Bellarus)
designed and started serial manufacturing of
new-generation coiled tubing units OPTK-M10
and OPTK-M20. Well Stimulation and Workover
Department currently operates a pilot coiled
tubing unit PAHT-10.01 and OPTK-M10 unit
equipped with coiled tubes 33.5 mm in diameter
and 1,600 m in length.

L. Hruzdzilovich (Coiled Tubing
Technologies Development Center):

1st Pan-Russian Conference on Coiled Tubing
Technologies was held in March 1998. FID
Group was one of the initiators of this event.
The Conference was held under the auspices of
the Ministry of Energy of the Russian Federation.
More than one hundred representatives of
almost all Russian oil and gas companies
participated in the Conference. The main
conclusion of the conference was that coiled
tubing technologies are essential, it was just
necessary to develop and produce appropriate
domestic equipment. Subsequently FID Group
successfully dealt with this task. }

Ne 2 (040) Uions /June 2012 107



HAM 10 JIET!

WE ARE 10 YEARS OLD!

BHE/IPEHHIO KOJNITIOOMHIOBLIX TEXHOJIOTUH B OTPACIIH,
4 TAKXKE CO3[JaHHIO COOTBETCTBYIOIIEN TEXHUKU.
Tak, 3a nocaeaHue Tpu roja Poccus no remnam
BHE/IPEHM S KOJITIOOMHTOBBIX TEXHOJIOTUI BBIIILIA B
4YHCJIO CAMBIX JUHAMUYHO PA3BUBAIOIINXCA CTPAH
B MUpE. U, KaK pe3yJIbTaT, BO MHOTUX KOMITAHUAX
HOSABUINCh HEOKUJJAHHBIE PE3EPBBI /17151 IOBBIIIEHH S
3PHEKTUBHOCTU PAOOTHI U AAJIbBHEHIIIETO HAPAITUBAHUS
06'BEMOB JOOBIYH YITIEBOJOPOJTHOIO ChIPDSL.
IToka3aTeNbHBI JAHHBIE O HAJIMYUU KOJTIOOMHIOBBIX
ycTaHOBOK (KVY) y Be1ymux HE(PTEra30BbIX KOMITAHUI.
Hagano 2000 roga. OCHOBHOM TPOU3BOAUTEND — «Xanapa
Pur» — 1/2 MUpOBOIro NIpOU3BOACTBA, U HA CETOAHALIHUNI
JeHb 910 muaep. Janee — «CrioapT 3H7 CTUBEHCOH»
u «Hamun OinBesu, KoTopasa npoussogut 10-11%
3TOro 060pyAOBaHUA. 1, HAKOHEL, IPyTUe KOMIAHUH-
npousBOAUTENN. TPYAHO CKA3aTh, ITI€ 3TO COOPAHO —
B Mranuu niu B Mlotnanaun. XOTsa UHKEKTOP, KAK
npaBuJo, «Crioapt aug CTUBEHCOH», «Xauapa Pur»
uu «IpruKo». M nepsas yCTaHOBKA, [IOCTAB/ICHHAA
I'pynnon OM/I.

CpaBHUM C IOKA3aTEIAMU ITIOCTABOK B 2000-2003
rojax:
o «Hamun Ounsemn» — 1;
e «CrroapT s34 CTUBEHCOH> — 2;
» Xariapa Pur» — §;
* I'pynirra ®UJ - 35;
e Ipyrue KOMIIdHUHU — 1.

371eCh HE YYTEHBI OITBITHBIE OOPA31]bI POCCUMCKHX
npoussoguTenei («PUKOp», 3KCIIEPUMEHTAJIBHBINA 3aBO/
«MeTamucT> 1 Jp.).

I1aTh JIeT HA3a/] KOJITIOOUHI'OBBIE AT PETAThHI ObLIN
TOJIBKO B HE(PTETA30400BIBAIONINX KOMITAHUSX,
€IMHUILIBI — Y CEPBUCHBIX. CENYAC POJIb CEPBUCHBIX
KOMMAHHWI BO BHEAPEHUN KOJITIOOMHI OBBIX TEXHOJIOIUH
3HAYUTEJIBHO BBIPOCIA. CEPBUCHBIE KOMITAHUH, KAK
U BO BCEM MUPE, 6EPYT B CBOU PYKHU OOCIIYKMBAHUE U
IKCILTYATANIO CKBAKUH. DTO HOPMAJIBHOE ABJIEHUE,
KOI'Z|A CIIENUATTU3UPOBAHHBIE OPraHU3ALIHMH, UMEIOIUE
BCE HEOOXOAMMBIE TEXHOJIOTUH, TEXHUKY, CIIELIUATIUCTOB,
3aHHUMAIOTCS IIPOOIEMOI KOMIIEKCHO, OOCIYKUBAIOT
KAaKOH-JIMOO0 PErYOH HWJIN I'PYIITY KOMITAHWI.

CeroiHs LeJIblH psiJt KOMITAaHUI Poccru, Takux
Kak HITO «bypeHue» u gpyrue, usaroTaBjinuBaioT JIMOO
CITIOCOGHBI CAMOCTOATEBHO BBIITYCKATh MHCTPYMEHT U
BCIIOMOT'ATEIBHOE O60PYIOBAHME /11 KOJITIOOMHI OBBIX
TEXHOJIOIMH. Peub nj1eT 0 HEOOXOAMMOCTH U3YUYEHU A
BO3MOKHOCTEHN U OObEAMHEHUN YCHUJINA JIJIS BBIITYCKA
TAKOI'O OOOPYJOBAHHSI CBOUMU CHJIAMH, YTOOBI HE
n3oopeTars Besiocunel]. Cpeiu MPUOPHUTETHBIX
HAIMPABJIEHNH MOKHO BBIJIEJIMTD CIEAYIOIIHE:
UCIIPABUTENBHOE LIEMEHTUPOBAHUE, yCTPAHEHUE
HEr€PMETUYHOCTU KOJIOHHBI M 3AKOJIOHHBIX
IIEPETOKOB; BOAOU3OJISILIMOHHBIE PAOOTHL, O6pPaA6OTKA
UHTEPBAJIOB IIEPOPALUH C LIEJIBIO OUUICHUS OT
OTJIOKEHUL; Y AJICHHUE COJIEBBIX OTIIOXKEHUM CO CTEHOK
HKT ¢ NICIIONIb30BAaHNEM CHIEIUAIBHBIX 3260 HBIX
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Today, five years later, we can safely say that the
Conference gave an impulse to active application
of coiled tubing technologies and development
and manufacture of the respective equipment.

So, in terms of coiled tubing technologies
introduction rates Russia has become one of the
most dynamically developing countries in the
world over the recent three years. As a result,
many companies found reserves to improve their
working efficiency and achieve further growth of
hydrocarbon production. Information about the
availability of coiled tubing units at the leading

oil and gas companies is quite illustrative in this
respect. Let’s take beginning of the year 2000. The
main manufacturer — Hydra Rig— 1/2 of world’s
output, and it is still a leader today. Next — Stewart
and Stevenson and National Oilwell that produce
10-11% of this equipment. And, finally, other
manufacturing companies. It is hard to say where
they asssemble this type of equipment — in Italy or
in Scotland — but, as a rule, injectors are made by
Stewart and Stivenson, Hydra Rig or Drico. At that
time the first coiled tubing unit was supplied by
FID Group.

Now let’s compare this with the supplies data
in 2000-2003:
¢ National Oilwell — 1,

e Stewart and Stevenson — 2;
* Hydra Rig - 8;

* FID Group — 35;

¢ Other companies — 1.

Here we do not take into account pilot equipment
samples of Russian manufacturers (Rikor,
Experimental Factory “Metallist” and others).

Five years ago mainly oil and gas producing
companies had coiled tubing units in possession,
and only a couple of service companied did.
Currently service companies play a much more
important role in coiled tubing technologies
adoption. Like in the rest of the globe, service
companies took well servicing and operation
into their own hands. It is quite normal when
specialized companies possessing all the necessary
technologies, equipment and specialists exercise
an integrated approach to the problem by the
way of servicing a certain region or a group of
companies.

Today a number of Russian companies such as
Research and Production Association “Burenie”
and others are manufacturing or are capable of
manufacturing tools and auxiliary equipment
meant for the use with coiled tubing. It is necessary
to explore the possibilities and join efforts to
manufacture this kind of equipment on our own.
The high-priority areas of work are as follows:
remedial cementing, casing leak repair and
elimination of behind-the-casing flows; water



KOMIIOHEHTOB, IPUYEM MOJIEPHU3UPOBAHBI
MOTYT ObITb CAMH ATPETATHL, OOECIIEUYCHUE X
JIyOPUKATOPAMH, IIJIIO3AMH U T.[., IS CITyCKa OyPOBBIX
KOMIOHOBOK; Pa36ypHUBaHUE MPOOOK U LIEMEHTHBIX
KaAMHEI, PACTEIVIEHUE KOJUIEKTOPOB, TUKBU/AI U
KPECTOBUH, I'7I€ OHHU €CTh.

K nepcnekTuBam pa3BUTHSA TEXHUYECKOI 6235l
MOKHO OTHECTHU Pa3pabOTKy: CHELTUATBHOTO
060PYAOBAHMA JIJIS BBITTOJHEHUS TAKUX ONEPALIUL,
Kak 6ypeHHe, C IIOMOIIBIO KOJITIOOWMHI'A U OO6CA/THBIX
TPy®, T.€. FTHOPHIHBIE KOMILIEKCB; 0O0PYIOBAHH A
JUI pabOTBI HA MOPCKOM HIENb(PE (KOITIOOUHT I
MOPCKMX CKBAKMH); yCTAHOBOK JIJI51 T€O(PU3UUIECKUX
UCCIEN0BAHUIT; O60PYIOBAHUS /11 OOCTYKUBAHUS
WHTEJUIEKTYAJIbHBIX CKBAJKHUH.

W3 cTaTbu «PacClIMpEHNE CIIEKTPA TEXHOJIOTUUECKUX
Ooneparnuy Npu PEMOHTE CKBAKUH C UCTIOJIb30BAHHUEM
KOJITIOOHMHTA HA YPEHTOMCKOM MECTOPOXKAECHUN»>
. Xaguena, A. AXMeTOBa, H. PaxuumoBa
(YHUPC OOO «Ypenrorrasnpom»), E. llltaxosa
(OAO HIIO «bypenue»):

B niepBbIe roibl OCHOBHBIMU OIIEPALIASAMH,
MPOBOJANUMBIMHU C IPUMEHEHHUEM KOJITIOOMHIOBBIX
YCTAHOBOK U ITOKA33BIIMMHU BBICOKYIO 3(P(PEKTUBHOCTD
HCIIOJIb30BAHUA THOKOU TPYOBI IO CPABHEHUIO
C TPAIUITUOHHBIM PEMOHTOM C NOJ/bEMHBIX
YCTAHOBOK, ObIJIM PACTEIIJIEHHUE TUPATHBIX U
MPOMBIBKA ITIECYAHBIX IPOOOK. B pesynbrare 3T0ro
MNPOJOKATENBHOCTD U CTOUMOCTb PEMOHTHBIX
PabdoT CHU3UIACh H0JIEE YEM B /1BA pa3a. CIIEIYIOUIUM
3TAIIOM PA3BUTUSA JJAHHONU TEXHOJIOI'UH CTAJIO
YCIIEITHOE OCBOEHHUE TAKUX BUJIOB PA0OT, KAK: 3AKAYKa
B CKB2’)KHHBI TAMIIOHUPYIOIINX MATEPHUATIOB U
BOJIOM3OJIHPYIONIUX COCTABOB (LIEMEHT, CTUPOMAJIb,
JSToneMeHT, XKUJKOE HATPUEBOE CTEKJIO); KUCIOTHBIE
O6pabOTKH U 3aKAYKHU I'HIPO(POOH3aTOPOB; OCBOCHUE
CKBAXHMH B ycoBuax AHIT/I.

C UCIOJIB30BAHUEM KOJITIOOMHI'OBBIX YCTAHOBOK
cpenHen cepun Tuna M20 npoussoactsa I'pyriner G
(mmuHa TPYOB! 3600 M, TUaMETP 38 MM) GBIITH YCIICIITHO
MIPOBEAEHBI PA6OTHI IO IIPOMBIBKE T'OPHU30OHTAIBHBIX
CTBOJIOB B JIByX HE(PTAHBIX CKBAKMHAX. B mociennee
BPEM BHEJPAETCA TEXHOJIOTUA HATIPABIEHHBIX
KHUCJIOTHBIX O6PA6OTOK B I'A30KOHAECHCATHBIX
CKBA)XKMHAX C UCIOJIB30BAHUEM THIPOMOHUTOPHBIX
HACaJIOK C OOKOBBIMH IIPOMBIBOYHBIMH OTBEPCTUSIMH.

3a nepuoy ¢ 1999 nio 2002 rog ¢ UCIONBb30BAHUEM
KOJITIOOMHTI'A IPOBEAECH PEMOHT 60J1e€ 400 CKBAKUH.

J1J151 CHUKEHUS CE6ECTOMMOCTU PEMOHTA CKBAXXUH
BE/IETCS IIOUCK U PACHINPEHNE OOIACTH IPUMEHEHUS
KOJITIOOMHI'OBOM TEXHUKHU ITIPH COBMECTHBIX
PadoTax € IOLbEMHBIMHU YCTAHOBKaMU. B OAO HITO
«bypenue» (1. KpacHozap) HaJIa>KE€H BBIITYCK KOMILJIEKCA
O060pPYAOBAHUA U UHCTPYMEHTA LI PA6OTHI C THOKOMU
TPy6OIt B KOJIOHHAX uaMeTpom 60, 73,89, 102 u 114 mm,
B KOTOPBII BXO/IST I'U/IPABINYECKHE TPYOOPESH,

SIKOPsI, CTAOWJIN3ATOPBI, PA3bEJUHUTEIIN, TPYOOJIOBKH, }

shutoff, perforation intervals treatment to clean
them from deposits; removal of scale from the
production tubing walls with the use of special
downhole components, where units themselves
can be modernized, equipping them with
lubricators, etc. for the purpose of running drilling
assemblies; drilling out plugs and cement stones,
heating up reservoirs, removing cross connections,
where they are in place.

The future development of technical facilities
may include: designing special equipment meant
for the performance of such operations as drilling
with the use of coiled tubing and casing pipes,

i.e. hybrid complexes; designing equipment for
offshore operations (coiled tubing for sea wells);
designing equipment for logging operations;
designing equipment to service intelligent wells.

Abstract from the article: “Expanding the
Range of Technological Operations During
Well Workover with the Use of Coiled Tubing at
Urengoyskoye Field”; authors: D. Khadiyeva,

A. Akhmetova, N. Rakhimova (Well Stimulation
and Workover Department, Urengoygazprom),
Ye. Shtakhova (Research and Production
Association “Burenie”):

Hydrate plugs thawing and sand washing were
the first and the main operations done with the
use of coiled tubing that demonstrated coiled
tubing’s high efficiency compared to conventional
technologies using workover rigs. As a result of
coiled tubing application, the duration and cost of
well servicing operations reduced more than two-
fold. The next stage of this technology development
was successful mastering of such operations as:
injection of plugging materials and waterproofing
sealants into a well (cement, styromal, DEGocement,
sodium water glass); acid treatments and injection of
hydrophobisators; well completion under abnormally
low formation pressures.

Horizontal boreholes flushing jobs were
successfully performed in two oil wells with the
use medium-class M20-type coiled tubing units
manufactured by FID Group (tube length — 3,600 m,
diameter — 38 mm). In recent times companies have
been introducing a technology of directional acid
treatments of gas condensate wells with the use of jet
nozzles with lateral flushing ports.

From 1999 till 2002 more than 400 wells were
workoverd with the use of coiled tubing,

To reduce well workover costs companies are
looking for new and try to expand the existing
areas of application of coiled tubing equipment in
combination with hoisting units. “Burenie” Research
and Production Association (the city of Krasnodar)
is manufacturing a set of equipment and tools to be
used with coiled tubing in the strings 60, 73, 89, 102
and 114 mm in diameter. The company’s products
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HAM 10 JIET!

WE ARE 10 YEARS OLD!

IITAHT'OJIOBKH, PA3JIUYHBIE IPOMBIBOYHBIC HACAJKU
U T.JI. BECh NOCTABIAEMBIN HHCTPYMEHT ObLI
UCHBITAH IIPU PEMOHTE CKBAKUH U ITOKA3aJ1 CBOIO
Pa60TOCIIOCOOHOCTD.

A.T'mnges, C. AuTe10B, A. UBaHOB
(YIIHII 1 KPC 000 «OpeHOyprrasnpom»):

B nenax nogaepKaHus JOObIYH YITIEBOZOPOJHOIO
CBIPbA HA IIIaHOBOM ypoBHe YITHIT 1 KPC 3a
MHOCJIEAHUE ABA IO 3HAYUTEIBHO PACIINPUIIO
HOMEHKJIATYPY CEPBUCHBIX YCJIYT.

K HOBBIM BH/IaM CEPBUCHBIX YCIYT OTHOCSATCS
ocBoenue ckBaxuH nocJie [TPC, KPC u TPC,
YCTPaHEHHE ITPOOOK PA3IUYHOIO IPOUCXOXKACHUSA
B KOJIOHHAX HKT 1 MHTEHCHU(DUKALUA IPUTOKA K
320010 C TPUMEHEHNEM KOJNTIOOMHI'OBON YCTAHOBKH
cpenHer cepun Truita M20 nponsBoACTBA OJJHOTO U3
npepnupudarud I'pynnsl U/ — C3AO «Puamarir.

KonTioOnHrosas yCTaHOBKAa M20, mpeTHA3HAYEHHAS
JUIA BBITIOJIHEHU S TEXHOJIOTMYECKUX U PEMOHTHO-
BOCCTAHOBUTEJIBHBIX PA0OOT BEDTUKANBHBIX U
TOPU3OHTAJIBHBIX CKBA’KHH, ObLJIA TIOJIY4YE€HA
YnpasnenueM [THIT u KPC B 2003 roay, 1 B HACTOALIEE
BPEMS IPOJOJKAIOTCS PAOOTHI IO €€ OCBOEHUIO.

Ycrnemno NpoBeAeHbl PA6OTHI IO PA3MBIBY I'DA3EBBIX
IPOOOK U BOCCTAHOBJIEHUIO TPU3A60MTHON 30HBI
macTa yxe Ha 10 CKBaKMHAX, paHEEe OTHECEHHBIX K
KalIUTAJIBHOMY PEMOHTY C ITTyIIIEHUEM CKBA’KHHBI,
nogbeMoM HKT 1 nogzeMHOro 060py0BaHUA.

Taxum 06pa3om, padoTsl 1O KPC ObLIN 3aMEHEHBI

Ha pabOTBI 10 UHTEHCU(PUKALIUN IPUTOKA, YTO B
3HAYUTETBHON CTENIEHN IIO3BOINJIO CHU3UTD HE
TOJIBKO BPEMs HA BBIIIOJTHEHHE PA0OT, HO U CTOUMOCTD
PEMOHTA CKBA’>KUHBI. MaKCUMAJIbHBII IPUPOCT JEOUTA
YIVIEBOAOPOAHOTO ChIPbA ITOCJIE IIPOBEJEHUA PAOOT C
HCIIOJIb30BAHUEM YCTAHOBKU M 20 TOJIBKO HA OHON
CKBA’KHMHE COCTABUJI 85 THIC. M?/CYTKH.

CPOK OKYIIa€MOCTH YCTAHOBKM IIPU CPEAHEN
3aIrPyKEHHOCTH (24—25 CKBA>KUH B I'OJ) COCTABUT
MIPUGIU3UTENBHO 1,6 MecsIia.

C. KoHcTaHTHHOB, H. KaHIOKOB, A. MOKpYIIIHH
(BAO «Ypan-Iu3amn»):

B navane 2000 roga 3A0 «Ypan-Auzanin»
MIPUOOPEIIO Yy OAHOTO U3 IpeanpuaTuil I'pynnsr GU/
KOJITIOOMHI'OBYIO YCTaHOBKY PAHT M10 ¢ KOTOHHOM
rubkux Tpy6 (KI'T).

Ha nnporskennu npoueamux jiet 3AO «Ypai-
Ju3zarin> pa3padoTasio U YCIENIHO IPUMEHSET PA/L
TEXHOJIOIUA ¢ npuMeHeHneM PAHT M10: o9ucTKy
KonoHHBI HKT (HACOCHO-KOMITPECCOPHBIX TPYO)
oT ACIIO (acdansro-nmaparuHOBBIX OTIOKEHUIT)

C UCIIOJIb30BAHUEM CKPEOKA: IPOMBIBKY 326051
CKBa’KMHBI C UCITOJIb30BAHUEM I'HJIPOMOHUTOPHON
HA4CA/IKU; KUCJIOTHYIO OOPA60TKY IIPOJYKTUBHOI'O
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include hydraulic tube cutters, anchors, stabilizers,
disconnectors, tubing catchers, spear catchers, various
flushing nozzles, etc. All the tools have been tested
during well workover jobs and proved their operational
ability.

A. Glichey, S. Yashtylov, A. Ivanov (Department
for Enhanced Oil Recovery
and Well Workover, Orenburggazprom):

In order to keep the production of hydrocarbons at
the pre-planned level the Department for Enhanced Oil
Recovery and Well Workover has considerably expanded
the range of its servicing operations over the recent two
years.

New service operations include: well completion
after workover, removal of plugs of different origin in
production strings and inflow stimulation with the
use of medium-sized M20-type coiled tubing unit
manufactured by Fidmash —

a company being a part of FID Group.

M?20 coiled tubing unit, which is meant for
technological and workover operations in vertical and
horizontal wells, was purchased by the Department
for Enhanced Oil Recovery and Well Workover in 2003
and the Department still continues mastering new
operations with the use of this unit.

The Department has successfully performed the works
on mud plugs washout and bottomhole formation
area restoration at 10 wells already. Previously, these
wells were classified as wells requiring workover with
well killing, retrieval of the production string and
downhole equipment. Thus, instead of workover well
stimulation works were performed allowing to reduce
the time spent and the costs. Maximum hydrocarbons
yield growth after the conduct of the works with the
use of M20 coiled tubing unit made up 85 thousand
cubic meters per day per well.

In case of medium work load (24-25 wells per year)
the average payback period of the unit will be around
1.6 months.

S. Konstantinov, N. Kanyukoyv,
A. Mokrushin (Ural-Design):

At the beginning of 2000 Ural-Design
purchased PAHT M10 coiled tubing unit
from one of the companies of the FID
Group.

Since the purchase of the coiled tubing
unit Ural-Design has developed and has
been successfully performing a number
of jobs with the use of PAHT M10 unit:
cleaning production strings from asphalt,
resin and paraffin deposits with the use
of a scraper; bottomhole jet flushing;
acid treatment of producing formations;



IJIACTA CKBAKUHBL: BUOPOBOJIHOBOE BO3/CHCTBUE HA
OPOAYKTUBHBIN IVTACT CKBA’KMHBI U IIPOMBIBKU 340051
reHeparopom ['/IB.

Bce ncnonbayeMble TeXHONOrUU € KI'T O3BONAIOT
34KA34YMKY PEMIUTD PsJ] IPOOIEM, CBA3AHHBIX
C BBICOKOU TPYAOEMKOCTBIO 1 CTOUMOCTBIO
TPAJAUIIUOHHOU TEXHOJIOTUH, 4 UMEHHO: OOECTIEUEHUE
TEPMETUYHOCTHU YCThSI CKBA’KHMHBI HA BCEX 3TAMAX
BBITIOJTHCHU A BHYTPUCKBAKMHHBIX OHCpQ.I_II/IfI,
BO3MOXKHOCTb OCYIIECTBJIEHUSA PAOOT B HEPTAHBIX
Y I'a30BBbIX CKBAKMHAX 6€3 UX IPEABAPUTEIBHOTO
TJIymIeHU A, OTCYTCTBHUC HCO6XO,ZII/IMOCTI/I OCBOCHHA U
BbISOBA ITPUTOKA CKBAKHH, B KOTOPBIX BBITTIOJTHAJINCH
pa6oThl ¢ ucnonb3oBanueM KI'T, 6e301macHOCTb
IIPOBEAECHMA CITYCKO-TIOA'bEMHBIX OIIEPALINH,
COKpAIIEHHUE BPEMEHU IIPU CITYCKE U ITOJ'bEME
BHYTPHCKBAXKMHHOI'O OO0PYIOBAHM A HA IPOEKTHYIO
INIYOHUHY, 3HAYUTEIBHOE YIIY4YIIEHUE YCIOBUM TPy1a
PabOTHUKOB OpUTraj] MIOA3EMHOIO PEMOHTA IIPU
BBITIO/THECHHWH BCEIr'O KOMIIJICKCA onepau;nﬁ.

A. HyperauHos, H. Crennanos, B. basxenos
(OAO <TarHedrereodusnkar):

OCHOBHBIMU CAEPKUBAIOMUME (DAKTOPAMU
M POKOI'O UCTIOJBb30BAHU I THOKOH TPyOBl B Poccuu
ABJIAIOTCA OTCYTCTBHE HAJIEKHOT'O OTEYECTBEHHOI'O
060PYJOBAHUA 1 BBICOKASI CTOUMOCTD PaboT (110
CPAaBHEHUIO C KA0EJIbHBIMU TEXHOJIOTUAMN). TeM
HE MEHEE, OKA32JIOCh, YTO BO MHOT'MIX CITy4asax
KOJTIOOMHIOBAS TEXHOJIOT U JOCTABKU IIPHOOPOB
B TOPHU30HTAJIBHBIE CTBOJIBI ABJIAETCSA €TUHCTBEHHO
BO3MOXHOI, IO3BOJIAIONIEN ITPOBOAUTD UCCIETOBAHUSA
B IIPOTS2KEHHBIX (00s1ee 300 M) TOPU3OHTAIBHBIX
CTBOJIAX CJIOKHOI'O IIPOPUIIAL.

B nHacroamee Bpemsa B OAO «TaTHe(pTb> A1
NPOBEAEHHUA TEXHOJOTUYECKUX ONEPALINI IIPH
KalIUTAJIbHOM PEMOHTE CKBAXKUH UCTIOIb3YETCA IECTh
KOJTIOOMHI'OBBIX ATPEraToB. I reO(PU3NIECKUX
UCCJIEAOBAHUI UMEETCS OIMH 6apabaH C TMOKOM
TPy6O0I, KOTOPBINA ITPU HEOOXOAMMOCTH MOXKET
YCTAHABIUBATHCS HA JIIOOOU U3 KOJITIOOMHI'OBBIX
ArperaTos.

B oTnnune o1 ruOKoi TpyOsl, UCIIONb3YEMOI IIPH
KaIlpEMOHTE, 'NOKasl TPyOa IS reO(PU3UUECKUX
UCCJIEJOBAHUN UMEET BHYTPU TPEXKHUIIbHDBIN
OPOHUPOBAHHBIN KAPOTAXKHBIIN Ka6€Ib, CHAOKEHA
Ka0€JIbHBIM HAKOHEYHUKOM JIJIS KPETIJIEHUA
CKBA’KMHHBIX IPUOOPOB U CHEIINATBHBIM
KOJUIEKTOPOM IS COEAUHEHUSA C KAPOTAKHONU

J1a60pPATOPHEHA. }

vibrowave impact on the producing
formation and bottomhole cleaning with
the use of hydrodynamic generator.

All the technologies employing
coiled tubing units allow fulfilling
the tasks that are quite labor and cost
intensive when using conventional
technologies. These are such tasks as
wellhead sealing at all the stages of well
intervention, conducting works in oil
and gas wells without well kill, no need
to complete and stimulate the well that
was intervened with the use of coiled
tubing, ensuring safety of tripping in and
out of well, reduction of time necessary
for pulling or running the downhole
equipment to the designed depth,
considerable improvement of working
conditions of the workover teams
when performing the whole range of
operations.

Ya. Nuretdinov, N. Stepanoyv,

V. Bazhenov (Tatneftegeofizika):
The main factors restricting the wide
use of coiled tubing in Russia are the lack
of reliable domestic equipment and high
costs of operation (compared to wireline
technologies). Nevertheless, it was found
out that in many cases the technology

of running tools into horizontal well
sections with the use of coiled tubing
units is the only technology allowing
conducting studies in long (more than
300 m) horizontal well sections with a
complex design.

Currently, Tatneft uses six coiled tubing
units to perform various technological
operations during well workover. For
logging operations they have one special
coiled tube reel that can be installed
on any of the coiled tubing units.

Unlike coiled tube meant for workover
operations, logging coiled tube has an
armored triple-core logging cable inside
of it and is equipped with the cable head
meant for fastening downhole tools and
a special collector meant for connection
with the logging laboratory.

>
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HAM 10 JIET!
WE ARE 10 YEARS OLD!

JI. I'pysguaosud (HII JIPKT»):

Ceropns B Poccuu 0koj10 90 KONITIOOUHTOBBIX YCTAHOBOK.
MHOr0 310 Wiy mano? Ha nauano 2000 roga
ob111e€ KOTMYECTBO UX B POCCHU PaBHANIOCH COPOKA MIECTU
€IMHULIAM, U TOJIBKO OJIHA U3 HUX ObLi1a ®H /14, T.€. IPHUPOCT
34 3TU IATh JIET — 1ouTH 100%, B 3 pa3a O0JIbIIIE, YEM B MUPE B
cpenHeMm. IpryeM 6osee 75% 3TUX «0OABICHHBIX> YCTAHOBOK
611 TOCTaBIeHs! I'pynmort P/ A n3 19 yCTaHOBOK,
KOTOPBIE 6bLIM IOCTABJIEHBI B POCCUIO 32 TOCEJHUE 3 TO/IA,
Hamwx — 16.

B Poccun u crpanax CHI' B Ommkaifimue 5 J1eT KOJIU4IECTBO
NPOGYPEHHBIX C TIOMOIIBIO KOJITIOOUHTA CKBAYKUH
YBEJIMYUTCA HE MeHee YeM B 10 pas, BCJIEACTBHE YETO OyyT
pacTu NOTPEOGHOCTH B TOTHOMYHKIIMOHAIBHOM U HAJIEKHOM
060pPYAOBAHUH MECTHOI'O IIPOMU3BOJCTBA.

TIpOJOIKUTCA JATBHEUIIINH BBIBOJ, CEPBUCA U3 «TEJ»
HEPTEra30BbIX KOMITAHUI U MOBBIIIEHNE AKTUBHOCTHU
POCCUIICKHX CEPBUCHBIX KOMITAHUH, YTO IPUBEAET K
JJIBHEUIIEMY PACITUPEHHUIO YCIIYT C IPUMEHEHHUEM
TUOKUX TPYO. O’KUAAIOTCSA U HOBBIE MHTEPECHBIE PDEIIEHUA
POCCUIICKHUX KOMITAHUI B OTHOIIEHNH KOJITIOOMHI'OBOT'O
OypeHMs, OCHOBAHHBIE HA YUCTO POCCUICKOM OIIBITE.
Bynyiee KoNTIOOMHIOBOTo 6ypeHus B Poccruu CBA3aHO
C KOMIIAaHUAMH, 7K€ HAYABIIMMHU IPAKTUKOBATD 9TH
TEXHOJIOTUH, 4 TAKIKE C PA3BUBAIOIIUMU OyPEHUE HA
penpeccun (OAO «CyprytHedreras», OAO «TatHedTh»,

OAO «PocHEDTD»).

A.Bacos, B. Hororkos (OO0 «KaBka3TpaHCras»):
MecTOpOXAEHM S, SKCILIyaTUPYEMbIE

OO0 «KaBKa3TPaHCIa3», B OCHOBHOM HAXOSATCS

HA 3ABEPIIAIONIEN CTAAUM SKCIUIYATAIIUH U TAK XK€, KaK

Cesepo-Craspononbckoe [TXI, XapaKTepPHU3yIOTC AHOMAIBHO

HU3KHMMU IUIACTOBBIMU JaBjaeHuamu (AHITT). B atux

YCIIOBUAX BO3MOKHOCTD OCYIIECTBIIATh PEMOHT CKBAKUH

6€3 ITIyHIEHUA ¥ OCBAUBATD CKBA’KHMHBI ITPU ITOMOIIN

KI'T (KOJTOHHBI THOKUX TPYO) AETAET KOITIOOMHI OBBIE

TEXHOJIOTUH MAKCUMAJIbHO BOCTPEOOBAHHBIMH.

J1J11 OCBOEHUSA CKBAXKUH MCIIOJIb3YETCA KOJMTIOOMHIOBAA

ycraHoBka M10 (nuamerp KI'T — 38 mm).

o pe3ynbpraTaM OCBOEHHA U OTPAOOTKH CKBAKUH

c npumeHenneM KI'T MOXKHO BBIJICJIUTD CJICIYIONUE

NPEUMYIIECTBA PEIIOKEHHOI'O CIIOCO0A BBI30BA IIPUTOKA:

1. TTIpyr OCBOEHMHU HE CO3/1A€TCSI U3OBITOYHOI'O JJABJICHUS
HA IUIACT, ¥ B IUIACT HE IIPOHUKAIOT KOJIbMATUPYIOIUE
BEILECTBA, YXYALIAIOMUE (PUIBTPALTMOHHO-EMKOCTHBIE
CBOJCTBA KOJUIEKTOPA.

2. COKpAaIaroTCs 3aTPaThl BDEMEHU HA OCBOEHHUE U
OTPabOTKY CKBAXKMH.

3. MIcriosb30BaHUE KONTIOOMHIOBOU TEXHUKH IMO3BOJISAET
6€3 IONOTHUTEJIBHBIX 32TPAT IIOJTHOCTBIO OCBOOOXK/IATh
3YyMII(p CKBAXKUH OT XKUJIKOCTU U NIECYAHBIX TPOOOK KAK B
IIPOLIECCE OCBOEHUSA, TAK U BO BDEMSA OTPAOOTKH.

4. TToABIAETCA BOSMOXHOCTD IIPHU HEOOXOJIUMOCTH
IIPOBOJUTb UHTEHCU(PUKALTUIO IPUTOKA PA3JIMYHBIMUA
METOJAMHU O6€3 INIYIICHUS CKBAKUHBL ©
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L. Hruzdzilovich (Coiled Tubing Technologies
Development Center):

Currently there are around 90 coiled tubing units in
Russia. Is it many or not? At the beginning of 2000 the total
number of coiled tubing units in Russia was 46, and only
one of them was manufactured by FID, i.e. over the recent
five years the growth rate is almost 100%, which is almost
three-fold more than the average global growth. More
than 75% of these “additional” units were supplied by
FID Group. And of 19 coiled tubing units that have been
supplied to Russia over the recent three years 16 were
FID’s ones.

In Russia and CIS the number of wells drilled with
the use coiled tubing will increase at least ten-fold,
consequently there will grow the demand for fully
functional and reliable domestic equipment.

Such tendencies as separation of services from the oil
and gas companies and increment in the activity of the
Russian service companies will continue in the coming
years. This will lead to further extension of services based
on coiled tubing technologies. We also expect that Russian
companies will present new interesting solutions in
terms of coiled tubing drilling that will be based on purely
Russian experience. Future development of coiled tubing
technologies in Russia will stem from the companies that
have already started practicing such technologies and the
companies developing the technology of underbalanced
drilling (Surgutneftegaz, Tatneft, Rosneft).

A.Basov, V. Nogotkov (Kavkaztransgaz):

The fields operated by Kavkaztransgaz are mainly
mature fields and, the same as Severo-Stavropolskoye
underground natural gas storage, are characterized
by abnormally low formation pressures. Under such
conditions coiled tubing technologies are in high demand
as they allow performing well workover without well
killing and also allow completing wells with the use of
coiled tubing units.

Forwell completion M10-type coiled tubing unit is used
(tube diameter — 38 mm).

The results of well completion and flowing show the
following advantages of coiled tubing-conveyed well
stimulation:

1. During the completion process no excess pressure
isexerted on the formation; plugging materials
that deteriorate reservoir porosity and permeability
properties do not penetrate into the formation.

2.Reduced time of well completion and flowing
operations.

3. The use of coiled tubing technology allows fully
removing liquid and sand plugs from well dibhole
(without any additional costs) both during the
completion process and during well flowing.

4.If necessary it will be possible to conduct well
stimulation (using different methods) without
wellkilling. ®
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KPACOTA MECTOPOXAEHUI

B aTOM HOMepe B pybpuke «Kpacota MecTopoXXaeHUN» npeacTaBeHbl
paboTbl coTpyaHnkoB OO0 «lMakep CepBuc» n C3A0 «CDMp,MM*‘{).

[jeM HoBble CpOTOCIO)KeTbI ro aapecy




THE BEAUTY OF OILFIELDS
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In this issue we present photos that were taken by the employees
of OO0 Packer Service and NOV Fidmash.

We wait for your new photos. Send them to
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M>xoH HEUCBUT:

«CaMBbIN HAJIEKHBIN CITIOCO0

[IPEAYTaaaTh OyAyIlee —
TIOHATH HACTOAIICC»

Iwcor Heticoum

(15 aneaps 1929 2,
Comm-Jletir-Cumu, CILIA) —
AMEPUKAHCKULL NUCAINENb

u ymyponoe.

Jobn Naisbitt (January 15, 1929,
Salt Lake City, USA) — an American
writer and futurologist.

Bpemsi OypHbIx nepemMeH

I'epoii HALIETO HBIHENIIHETO BLIITYCKA «ATb(PBI — OMETH» TIOJIY YU BCEMUPHYIO H3BECTHOCTD
B 1982 rogy, KOraa BhIILIA €0 KHUTr'd «<MeraTpeHabl», IPAKTUYECKH MTHOBEHHO
MEPEBEICHHAS HA BCE OCHOBHBIE MUPOBBIE SI3bIKH, BKIIOYAs PYCCKUM, U BBIJICPKABIIAS
MHOKECTBO U3JIaHUH.

«MeraTpeHbl» NPEACTABIAIOT COO0U (PYTYPOIOrUIECKOE UCCIENOBAHUE, OCHOBAHHOE
H4 AHAJIU3E TCHACHIIUN PA3BUTUSI AMEPUKAHCKOTO OOIECTBA, B3SITHIX U3 OTKPBITHIX
UCTOYHUKOB. ABTOP CJ€JIAJI BBIBOJIBL, U3YUHB OOJIEE UEM [IBA MUJIJIMOHA CTATEN B MECTHBIX
ra3eTax, MOCBSIIEHHBIX COOBITHUSAM B 6OJIBIINX U MAJIBIX TOpoaax CIIA 32 IBEHAAIIATUICTHUN
nepuoy. CBOI METOZ, MOJIY4YEHNA NH(pOopMaLuu HeNCOUT ONpeIeInII KaK «<KOHTEHT-aHAIU3»,
BOCXOJAIIMUN KO BpeEMEHAM BTOpO MUPOBOIT BOMHBIL, KOI/Id €TI0 U300PEIIHN U YCIIENTHO
ONPOOOBAIH PA3BESYUKU.
ITozxe, B 2009 rogy, HericOuT HanmumeT 06 3TOM METOAUKE TAK: «['A3€THI — HAIIINU
3aMEYaTEe/IbHbIC IIOMOITHUKU. OHU — HE TOJBKO IIEPBUYHBIC ACKU3bI UCTOPUU. OHU JAI0T
HaM 06pa3 6yAYIIETO, TOCKOIBKY OyIyIIEe ONPEAEIAETCA TEM, YTO MBI IEJIAEM CEHYAC.
lazeTsl — BAXKHEUIINNA HCTOYHHUK HH(POPMALIUH U IeOrpapUIECKOro MacmTada COObITHIL.
['a3eTel IPENCTABIAIOT HAM XPOHHUKY U (DAKTHI B OOJIACTU MOJHUTHUKH, KYJIBTYPBI, COLTUATIBHBIX
U3MEHEHUH, COOBITHH, TEHACHIIUN U CIIyYAUHBIX IBJICHUH. 3/1€Ch )K€ Mbl HAXO/IUM U
MHEHMUS, TOJIUTUYECKYIO IIPONATaH/Y, MAJIO3HAYUTEIbHBIC TIOAPOOHOCTH U MUMOJIETHBIC
OJIMKH, KOTOPBIE €/1BA JIU MOT'YT OBITH /1J151 HAC OPUEHTHPAMH B TOM, UTO KACAETCS }
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CBoun meTopa nonyyvyeHus nHbopmaumm
Hencout onpenennn Kak «KOHTEHT-
aHaNnn3», BOCXOAALNN KO BpeEMEHaM
BTopon MMpoBOWM BOMHbI, KOrA4a ero
n3obpenn n ycnewHo onpodoBanu

Pa3BeAHnKN. Naisbitt defined his method of receiving

information as content analysis, which
goes back to the World War I, the

time of its being invented and put into
practice by intelligence service.

Time of the Parenthesis

The central figure of this Alpha-Omega column has acquired worldwide recognition in
1982 upon his book, Megatrends, being published, almost immediately translated into the
widespread languages, including Russian, and going through a number of editions.

Megatrends is a futurological research based on the analysis of the American society
development trends reflected in publicly available sources. The author drew his conclusions
after reviewing more than two million articles published in local papers and dealing with the
twelve-year array of events that took place in the American cities and towns. Naisbitt defined
his method of receiving information as content analysis, which goes back to the World War II,
the time of its being invented and put into practice by intelligence service.

Later on, in 2009, Naisbitt wrote about the method, ‘Newspapers are our great collaborators.
They are not only the first draft of history but the first to give us a glimpse of the future,
because what we are doing now will determine the future. Newspapers are the basic source of
the information and geographic range. Newspapers provide stories and facts about politics,
culture, social affairs, events, trends, and fads. But they also carry personal opinions, political
propaganda, irrelevant details, and temporary blips that are not likely to be signals about
the future. While it is crucial to be well instructed, it is not the amount of information we
collect but how consciously we receive it. In a verifying and selective process, we can find the
components that bring together the pictures of the future’

In the early 1980s the ‘Intention of Megatrends was to discover many ways in which America }
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oyaymero. UHPOPMUPOBAHHOCTb UMEET 3HAUEHUE, HO BAXKEH HE OO'EM COOPAHHON HAMU
UHGOPMAIIHH, 4 TO, HAICKOJIBKO CO3HATEIBHO MbI €€ 06pabaTeiBaeM. B nmporiecce orbopa u
IIPOBEPKHU MBI MOXKEM OOHAPYKUTbh KOMIIOHEHTBI, KOTOPBIE IOMOT'YT HAM YBU/IETD LIEJIOCTHYIO
KApTUHY>.

B Hauase 1980-x «3aMbICE «METaTPEHOB» COCTOSII B TOM, YTOOBI IOKA34Th BCE
MHOTOO0pA3U€e CIOCOOOB, KOTOPLIMHU NEPECTPAUBAETC AMEPHKA, TOHATD, KAK
CKJIQZBIBAIOTCS JIEMEHTHI MO3aHUKH B OOIIYIO KAPTUHY, U MOMBITATbCA YBHU/IETh, HA UTO JKE
IIOXOKE 3TO HOBOE OOIIECTBON.

«XOTs NEPEMEHDI ObIM BUHBI MHE C IIEPBOTO B3IVIA/14, — HANUIIET HEMCOUT CIyCTs MHOTO
JIET, — HEKOTOPBIE HOBBIE HAIIPABJIEHU S, KOTOPbIE MHE OTKPBUIMCE, B TO BPEMS KA3AJIUCh
MaJIOBEPOSATHBIMU. 51 PUCKOBAJI BEI3BATh PA3APA’KEHUE SKCIIEPTOB. OHU MOIJIU OBl 3ABUTD,
4TO OIMUCAHUE MUPA B U3MEHSAIONUXCS KPUTEPUAX — ITO UPE3MEPHOE ynpoieHue. Ho g cuen,
4TO PUCKHYTb CTOUT>.

KHura ConepKuT JeCATD IT1aB, KAXKAAd U3 KOTOPBIX MOCBANIEHA OHOMY M3 BAKHEHIIINX
AMEPHUKAHCKUX METATPEH/IOB MM «HAIPABIEHUI IEPECTPOUKU». HeMcOUT onpenensaer ux
TaK:

OT HHAYCTPHATBHOTO OOIIECTBA K HH(POPMAITHOHHOMY. [Tepexo/ oT
UHAYCTPUAIBHOIO OOIIECTBA K OOIMIECTBY, BOCHOBE KOTOPOI'O JIEKUT MPOU3BOJICTBO U
pacnpezeicHue uHGOPMAITUU.

OT POopPCHPOBAHHOM TEXHOJIOTHH K OAJTAHCY BRICOKOM TEXHOJJIOTHH H
JYIIEBHOTO KOM@OPTA. /[BUKECHUE B CTOPOHY JIyaJIM3Ma «TEXHUIECKUH TPOrPECC —
JIYLIEBHBIN KOMPOPT», KOIA KAXKAA HOBASI TEXHOJIOTUS COIIPOBOXKAAETCSA KOMIIEHCATOPHOIM
I'YMaHHOU PEAKIIME.

OT HAITHOHAJIBHOM MOJIUTHKH K MHPOBOMH. Bojiee HeJJOCTYIIHA POCKOIIL PAGOTHL B
IpeAenaxX H30JIUPOBAHHOM, CAMOJOCTATOYHON HAITMOHATBbHON S3KOHOMUYECKON CUCTEMBI;
HEOOXOIMMO IPU3HATH, YTO AMEPHKA SABJISICTCS COCTABHOU YaCThIO MUPOBOU 9KOHOMHUKHU.
AMEPUKAHIIBI HAYAJIM OCBOOOXKAATHCS OT MBICTIH, YTO CoeIMHEHHBIE IIITATHI ABISIOTCS U
JOJIZKHBI OCTATbCA MHAYCTPUAJIBHBIM JINJCPOM MHPA,

U IIEPEUTHU K APYIUM 3a4a49aAM.

OT KPATKOCPOIHOT'O K JOITOCPOIHOMY. I3 OOIIECTBA, YIIPABIIEMOTO
CHUIOMHHYTHBIMU COOOPAKEHUSAMU U CTUMYIAMU, UJIET IIPEBPAIIEHUE B OOIIECTBO,
OPHEHTUPOBAHHOE HA rOpa3fo 601ee JOITOCPOYHBIE IEPCIEKTUBEIL.

(04§ IDEHTPATH3ANHH K JeINeHTPATH3AIHH. B ropojax u rarax, B HEOOJIBIITNX
OPraHU3ALUAX U IOJPA3AETICHUAX JIIOJAN CHOBA OTKPBIBAIOT CLIOCOOHOCTD JEUCTBOBATD
HOBATOPCKU U NTOJIYYATb PE3YIBTATHI — CHU3Y BBEPX.

OT IIOMOIIH CO CTOPOHBI HHCTUTYTOB K CAMOIIOMOIIM. BO BCEX ACTIEKTAX KU3HHU
HaOIOAAETCSA IEPEXO]] OT HAJICXK, HA TIOMOIIb YUPEXKAECHUI 1 OPraHU3AI U K HAZEXK/aM Ha
COOCTBEHHBIE CUJIBL.

OT npeacTraBUTEIBHOM JEMOKPATHH K HAPTHCHIIATUBHOM. POpPMEI
IPEACTABUTEIBHON IEMOKPATUHU B ANIOXY MTHOBEHHO PACIPOCTPAHAIOMENCSI NUH(POPMALINHU
YCTapEeIIn.

OT mepapxui K CETEBBIM CTPYKTYPaAM. JIIOH [IEPECTAIOT 3ABUCETDh OT
UEPAPXUUECKUX CTPYKTYP U AEAAIOT BEIOOP B NONIb3Y HE(POPMATIBHBIX CETEN. DTO OCOOEHHO
BAXKHO JUJISI IPEATIPUHUMATEIBCKON CPEMBL

Or CeBepa K IOry. VBETMIMBAETCS YUCIO AaMEPUKAHIIEB, JKUBYIIIMX HA FOre 1 Ha 3amnaje,
NOKMHYBHIUX JIS 9TOI'O CTAPbIC IIPOMBIIIIJICHHBIC IICHTPbL CeBepa.

10. OT «<MJIM — IUTH» K MHOZKE€CTBEHHOMY BBIOOPY. 13 06111eCTBA, CKOBAHHOI'O JKECTKUMHU

PaMKaMU BbI6OPA «HJIH — UJIH», AMEPUKAHIIbI OBICTPO IPEBPAIAIOTCS B CBOOOIHOE OOIIECTBO
C MHOFOBQpI/IaHTHbIM IIOBCJCHHEM.

Kaxxbi#t cBOU MeraTpen HeMcOUT NLIIOCTPUPYET APKUMU IPUMEPAMU. 111 HAIIEro
JHCKYPCa OCOOEHHO UHTEPECHBI €I'0 PACCYKAEHH A O KOMIIAaHUHU Schlumberger B 4eTBEPTOH
raBse «OT KPATKOCPOYHOTO K IOITOCPOYHOMY>. [IpUBOAUM 3TOT OTPBIBOK MOJIHOCTBIO:
«Schlumberger Ltd — oueHs ycrnennas, 6pICTPO PACTYIAs KOMIAHUS C OOOPOTOM 5 MJIP]
JIOJLIAPOB B I'OJl, KOTOPAS TOJIBKO YTO NIEPECMOTPENA, YEM OHA 3aHUMAETCA. C Hadana
JBaJIIIATBIX I'OJIOB, KOIZA iBa O6para-(ppanity3a Konpag u Mapcens llnamoeprepel 1306peIn
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is restructuring, to understand how the pieces fit together and to try to see what the new
society looks like’

‘Although for me the changes were clearly under way, Naisbitt will write many years
afterwards, ‘some of the new directions I saw seemed unlikely at the time. I risked
displeasing the experts, who could have argued that describing the world in terms of shifting
categories would be too simplistic. But I thought it was worth the risk’

The book comprises ten chapters each of which is dealing with one of the most significant
American megatrends or ‘directions of restructuring’. Naisbitt defines them as follows:

From an industrial society to an information society. The transition from an
industrial society to a society based on creation and distribution of information.

2. From forced technology to high-tech/high-touch. Moving in the dual directions
of high tech/high touch, matching each new technology with a compensatory human
response.

3. From national economy to global economy. No longer do we have the luxury
of operating within an isolated, self- sufficient, national economic system; we must now
acknowledge that America is part of a global economy. Americans have begun to let go of
the idea that the US is and must remain the world’s industrial leader as we move on to other
tasks.

4. From short-term to long-term. From a society run by short-term considerations and
rewards in favour of dealing with things in much longer-term time frames.

5. From centralization to decentralization. In cities and states, in small organizations
and subdivisions, people have rediscovered the ability to act innovatively and to achieve
results — from the bottom up.

6. From institutional help to self-help. Shifting from institutional help to more self-
reliance in all aspects of our lives.

7. From representative democracy to participatory democracy. The framework
of representative democracy has become obsolete in an era of instantaneously shared
information.

8. From hierarchies to networking. People are giving up their dependence on
hierarchical structures in favour of informal networks. This will be especially important to
the business community.

9. From North to South. More Americans are living in the South and West leaving behind
the old industrial cities of the North.

10. From either/or to multiple option. From a narrow either/or society with a limited
range of personal choices, Americans
are exploding into a free-wheeling
multiple option society.

All those engaged today in

Naisbitt provides bright examples oi | b usiness wi 1 eventua I Iy
to illustrate each of his megatrends. .
The story he tells in Chapter 4 ‘From leave It, some of them sooner

short-term to long-term’ about th an .th e Oth ers

B KOHUe KOHLLOB, BCE€, KTO 3aHAT Schlumberger is of especial interest to
ce l‘;l yac H e(bTFI HbIM 6 N3HEeCOM our discourse. Let us retell the whole of
I

the story. Schlumberger Ltd has been a

- 1/ very successful fast-growing company
M2 r'u'a ald 6yp' o e siEre y 4 p'yT' with annual cash flow of 5 billion
BOIl pOC JINWb B CpO KaX. dollars and it has just reconsidered

its business. The company has been

dealing with wells monitoring since eatly
1920s, when Conrad Schlumberger and his brother Marcel invented electronic process to
reflect the geological status of oil wells. Now, Schlumberger has decided to engage in data
collecting and processing. According to Jean Riboud, the company’s president, ‘It was a mere
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3JIEKTPOHHBIN IPOLECC, OMUCHIBAIONUI NI I€OJIOTUUECKYIO KADTUHY B HE(PTAHBIX CKBAXKUHAX,
KOMIIAHMA 3aHUMAIACh MOHUTOPUHIOM CKBaXUH. Tennepb kommnanusa Schlumberger pemmuia,
YTO 3aHUMACTCS «COOPOM M OOpabOTKOM TaHHBIX». Kak ckazas ee npe3usicHT JKaH Pubo: «To,
YTO HEPBBIE JAHHBIE, COOPAHHBIE U OOPA6OTAHHBIE HAMH, OITUCHIBAJIN HE(PTAHYIO CKBAXKUHY,

OBLIIO MPOCTOM CIIYIAMHOCTBIO». B 1981 rogy 3Ta BECbMa NPUOBLIbHAS (DPAHITY3CKASI KOMITAHUS "?

npuobpena pupmy Manufacturing Data Systems, Inc. — KOMITAaHHIO IO OKA3aAHUIO KOMITBIOTEPHBIX
YCJIyT B DHH-APOOpPE, MTAT MUYUTaH, 1 KOMIIAHUIO Appicon, Inc. B BEp/JIMHITOHE, IITAT
MaccauyceTc, KOTopas CO3JA€T CUCTEMBI ABTOMATUYECKOI'O IIPOEKTUPOBAHMSA, — KAXKAYIO 32 200
MUJUITHOHOB JOINIAPOB. IByMs rOflaMH paHbllle KoMmnaHusg Schlumberger npro6pena KOMIIaHUIO
Fairchild Camera and Instrument Corporation, IPOCIAaBIEHHYIO B HA4aJIE NTOJIYIIPOBOJHUKOBON
3IO0XHU (HO HE CJIMIIKOM IIPOLBETAIONIYIO B MOMEHT IIOKYIIKH), 3a 425 MJIH JOJUIAPOB. Emte
Schlumberger mOroBapuBaET O TOM, UTOOBI 3aHATHCS ABTOMATHU3A1IHMEN IPOU3BOACTBA. Kommanus
YTBEPXKIAET, UTO STO JAETAETCA C JAJIBHUM IPULIEJIOM, B PACYETE HA BPEMS, KOIZId B OYPEHUHU
HEPTAHBIX CKBAXKHH MOUIET CHaJl. DTO JEHCTBUTEIBHO IJIaH HA Oyayiee. Kommanus padoraia

B HE(PTIHOM OU3HECE, U O HEM TOXKE BCE TAK AyMaan. HO BMECTO pacmupeHus He(PTIHOTO
HANPABJIEHU I OYAYIIETO CBOETO POCTA OHA PEMINIIA UCIIOIB30BATh JIJISI PA3BUTHUSA TO, UYTO
3HAET 00 UBMEPEHUAX U UX OOPAO6OTKE. BE1b, B KOHIIE KOHIIOB, BCE, KTO 3AHAT CEHYAC HEPTAHBIM
OM3HECOM, KOTJJa-HUOYAb U3 HETO YHIYT, BOIIPOC JIUIIb B CPOKAX. [TTaBHBIN GM3HEC KOMITAHUH
Schlumberger, MOHUTOPHHT HEPTAHBIX CKBAKHH, IO CUX [IOP HEBEPOATHO INPHUOBLJIEH U OBICTPO
pacreT, HO Schlumberger Ha 3T IPUOBLIN ITIOKYIIAET CEOE OYAYIIEE».

Peoaruyus acyprana «Bpems Koamoournza» Obiia Obl CHACIMAUBA, eCil Obl NPedCmasumesii
Komnaruu Schlumberger npoOKOMMeHIMUPOBAILL Obl IM) UUIMAIM) U3 becmcennepa

1982 200a 6 KoOpOUHamMax passumus, onpeoenertoix Heticoumom. byoem icoams nucem
no aopecy cttimes@cttimes.org c nomemroli <Anvgpa — omezas.

YepHo-benas KMTamckas KOLKa

HercouT aHaIU3UPOBaJl TEHAECHIIUN PA3BUTHA CAMONM HHAYCTPUAJIBHON CTPAHBI MUPA —
CIIA, HO TOCKOJIBKY COIVIACHO TPEHY Ne 3 pOCKOIIb pa6OTHI B IPEAEIAX U30TUPOBAHHON
HAIJMOHAJIbHON CUCTEMBI OOJIBIIE HEJJOCTYIIHA, BBIICJIEHHBIE ABTOPOM «METATPEHAOB> BEKTOPHI
JBYDKECHU A OKA32/IUCh YHUBEPCAJIbHBIMU.

KHUT2, TPOJEPkKABNIAACSA HA IEPBOM MECTE B CITUCKE HeCcTCenneposn «Hbio-HopK Taimes
JOJIBLIE ABYX JIET, BCKOPE PA30ILIACH ABAALATUMU/UIMOHHBIM IIUPATCKUM TUPAKOM
B Kurtae n nmena HeObIBAIBIA YCIIEX Y IEPBOTO «IIOCJIEKYIBTY PHOPEBOTIOIIMOHHOI'O»
nokosieHus [TogHe6ECHON, JKAXK/IABIIEIO IPEBPATUTD B BEAYIYIO MUPOBYIO JIEPKABY CBOIO
MHOI'OCTPAJaJIbHYIO CTPAHY.

«Bbl HE IPEACTABIAETE, HACKOIbKO BbI IIONYJIAPHBL B KUTae», — TAKUMU CJIOBAMU BCTPETUIL

HericbuTa B CBOEM KaOUHETE
3aH LI310MHH.

[Moche TOoro Kkak KomnaHud yKpenuTca KOHTEHT-aHAIN3 KUTANCKUX

OTKPBITHIX NTHPOPMAITUOHHBIX

Ha p bIHKeé KaK Il pO n3BoguTersb, ee HCTOYHHKOB BBUIHJICS B TPY/
cnepytollen Lenbto OYAeT NepPexos —  oihewecupair

OT NoApPaXkaHMsi K MHHOBALMAM. Hericourom » coatopersec

After the company establishes
a solid position in the market as

a manufacturer, the next aim will be
to move from imitation to innovation.
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3
coincidence that the first data we collected and processed were those of an oil well’.
2 = In 1981 this profitable French company acquired Manufacturing Data Systems, Inc.,

a computer services provider from Ann Arbor, Michigan, and Appicon, Inc,, the producer of
automated designed engineering systems from Burlington, Massachusetts — for 200 million
dollars each. Two years before Schlumberger acquired for 425 million dollars Fairchild

5 Camera and Instrument Corporation, which got its reputable name at the dawn of the era

{/—) of semiconductors, but was not very profitable at the moment of the purchase. Moreover,

ad Schlumberger is considering automation of manufacturing process. The company claims it to
be a long-term target planned for the time of decline in oil well drilling. It is, indeed, a future
prospect. The company has worked in oil business and has been perceived as such. However,
instead of expanding its oil profile for the future growth it has decided to employ its expertise
in data measuring and processing for broadening its horizons. In fact, all those engaged
today in oil business will eventually leave it, some of them sooner than the others. The main

business area for Schlumberger is monitoring oil wells, which is still extremely profitable and
fast-developing, Schlumberger uses these profits to buy its future.

The editorial staff of the Coiled Tubing Times would be gratefil to receive from
Schlumberger its comment on the story in terms of the development trends determined
by Jobn Naisbitt in bis bestseller in 1982. All the letters marked Alpha-Omega’ can be
sent at cttimes@cttimes.org.

Black-and-White Chinese Cat

Naisbitt considered the development trends of the USA, the world’s industrial leader,
but as long as the luxury of operating within an isolated, national economic system is no
longer allowed according to the third megatrend, the movement vectors he defined in his
Megatrends turn out to be of universal application.

The book which was at the top of New-York Times bestsellers rating for over two years
soon sold out in China in twenty million pirate copies and proved an unprecedented success
among the first post-cultural-revolution generation of the Celestial Empire who looked
forward to turning their long-suffering country into a leading world powetr.

“You don’t know how famous you are in China, said Jiang Zemin greeting John Naisbitt at
their meeting.

Content analysis of the Chinese publicly available sources of information resulted in China’s
Megatrends written by John Naisbitt in collaboration with his wife Doris.

The authors described the development of China triggered off by the eminent Deng
Xiaoping who is known to have said, ‘It doesn’t matter if the cat is black or white, so long as it
catches mice’

According to the Naisbitts, “To Deng Xiaoping the question was not whether communism
or capitalism would be best for the enterprise; the real question was what works and what
doesn’t work to enable the country to achieve its potential for the future. (...) Despite China’s
embrace of the bicoloured economic cat, and the country’s opening up and reforms, the
colour of the political cat was never in question.” We could assume that the cat remained red...

As for the economy named after the black-and-white cat, the Naisbitts conclude that it
rests on the eight pillars, emphasizing in the foreword to the China’s Megatrends that this
conclusion has been drawn by the authors themselves and reflects theirs personal opinion.

Looking at the new China as ‘the enterprise’ the Naisbitts describe the pillars as follows:

1. Emancipation of the mind. Needs an effective team, a workforce that meets the
demands of the enterprise. Subordinated thinking must change to emancipated thinking.
The emancipation of minds will release energy and strengthen self-esteem. People will stand
on their own feet to contribute to the process of transforming the company.

2. Balancing top-down and bottom-up, engaging both the leadership and the
employees. Encouraging the bottom to contribute to the process of forming and shaping the
company. Harmony within the hierarchical order of the company will be sustainable if top-
down goals and guidelines on the one hand, and bottom-up ideas, feedback, and demand on }
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cynpyro# Jlopuc Hericour.

ABTOpBI ONTHCAIN pa3BuTHE KUTas, CTapT KOTOPOMY 6bLI 1aH BBIAAIOMUMCH [19H CAONMHMHOM,
U3PEKINM: «He BaKHO, YepHas KOIIKA UIX 6€1asl: TTTAaBHOE, YTOOBI OHA JIOBUJIA MBIIIIEL»,

HericOutel numyT: «/11s [1aH CA0NHMHA HE CTOSI BOIPOC, KOMMYHU3M WJIN KATTUTAIU3M
JIy41I€ I KOMITAHUU: 1J1s HET'O UMEJIO 3HAYECHUE, YTO IIO3BOJIMT, 4 YTO HE ITIO3BOJIUT €0
CTPpaHE PEATN30BATH B OYAYIIEM CBOM NOTEHIIHAL. (...) Bonpeku Tomy, uTo KuTar npunsn
JBYXIIBETHYIO 9KOHOMHYECKYIO KOIIKY, BOIIPEKH OTKPBITHUIO CTPAHBI M BCEM PEPOPMAM, IIBET
IOJIMTUYECKOU KOLIKH HUKOI'IA HE PACCMATPUBAJICA>. [T0O3BOIMM IPEAIIOIOKUTD, YTO 3TA
IOJIMTUYECKAA KOIIKA OCTABAIACh KPACHOMU. Hy, TOuHEee, ppIKEN...

A BOT 9KOHOMHKA «MMEHHU YEPHO-6EJI0M KOIIKHW», COTTIACHO BbIBO/IaM HEHCOUTOB, IEPKUTCS
Ha BOCbMHU CTOJIIIAX, KOTOPBIE, KAK IIOAYEPKUBAETCA B IIPEAUCIOBUU K «KHUTAMCKUM
METATPEH/IAM», IOJTHOCTBIO PA3Pa60TAHBI ABTOPAMHU U BEIPAXKAIOT UX IMYHOE MHEHUE.,

BoT aTH onsioTsl HOBOro KuTas, KoTopslit HEHCOMUTH pACCMATPUBAIOT KAK «IIPEAITPUSITHE:

1. OCBOOGOK/ACHHE PA3YyMa. DTO O3HAYACT, UTO Hy Ha 3P PEKTUBHAA KOMAH/IA, TPY/IOBBIC
PECYPCHI, CIOCOOHBIE YAOBAETBOPUTD NOTPEOGHOCTHU NPEANIPUATHSA. Ha CMEHY MHEPTHOCTH
U IIOJIHOY 3aBUCUMOCTH IOAYNHEHHBIX OT PACHOPAKECHUM HAYaIbCTBA JOJ/IKHA IIPUHTU
PACKPENOIIEHHOCTD MBIIIJIEHUA. OCBOOOXKAEHUE YMA OCBOOOJUT SHEPTUIO U YCUIUT YyBCTBO
COOCTBEHHOTO IOCTOUHCTBA. JIIOAY TBEPJO BCTAHYT HA HOT'H, YTO NOCIIOCOOCTBYET NPOLIECCY
IpeoOpa30BAHUS KOMIAHUH.

2. bajJlaHC BEKTOPOB «CBEPXY BHU3» H «CHU3Y BBEPX», KOTOPBIH JIOJIKHBI OOECIICYUTD
MEHEPKEPBI U IPOCTHIE PAOOTHUKU. Hy>KHO ITOOMIPATH «<HU3bI» K YIACTHIO B IIPOLIECCAX
(POPMUPOBAHUSA U CTAHOBJIEHUS KOMIAHUU. [ADMOHUS B IPEAEIAX HEPAPXUIECKOTO NOPAIKA
JOCTHKHUMA, ECJTU CUTHAJIBI «CBEPXY BHU3» U PYKOBOJSAIINE YKA3aHU S, C OJHOM CTOPOHEL, U
UJIEU «CHU3Y BBEPX», 0OPATHAA CBSI3b, C JPYIOX CTOPOHBL, HE KOH(PIUKTYIOT, HO JOIIOJIHSIOT
JAPYT APyTra, YKPEILIAs LETOE.

3. BBICa:KHBAaHMUE JEPEBHEB: <IIYCTh PACTYT JI€Ca». Cieayet chOpMUPOBATH IIEHHOCTH
U KYJIBTYPY KOMIIAHUH, YCTAHOBUTD SICHBIE 1I€IN U JIOHECTH ITH LEJIN JJO KAXKJOIO pAOOTHUKA.
JInmb peHTa0€eNbHAsI KOMIIAHUA B COCTOAHHUH OOECIIEUNTD 61arOCOCTOsAHUE. HY>KHO BHEAPATD
HAIVIAAHBIE OPUEHTUPLI U PYKOBOJAIIUE IPUHIIUIIBL, B PAMKAX KOTOPBIX PAOOTHUKHU MOT'YT
ONEPUPOBATb CAMOCTOATENBHO. OCTAHETCS JOCTATOYHO IPOCTOPA /I PA3BUTUSA TATAHTOB, U
noA06HAasE CBOO6O/A TTIO3BOJIUT PEATU30BATh TBOPUECKUN TOTECHITUAJL

4. B6p0,11 gyepe3 peKy, HAIYNIbIBAA KAMHH. Hy)>XHO OnMPaThCA HE HA CTPAX, a Ha
JfoBepue. Heyiauu npu 9KCIEPUMEHTAX B PAMKAX PYKOBOJASIINUX IIPUHIIUIIOB HE CIIEAYET
KapaThb, IOCKOJIbKY HUMEHHO 3KCIIEPUMEHTHI U CBA3AHHBIE C HUMHU OIINOKU U BEAYT K
UHHOBAIMAM. HECO6XOAMMO MOBCEMECTHO UCIOB30BATH METO/I IPOO U OIMOOK, U3BMEHCHUH
U aganTalum.

5. XyAOXKE€CTBEHHAA H HHTE/VIEKTYAJIbHAA IMOSITHUTKA. TBOPYECKUN TOTCHIIUAT
SIBJISIETCS KJIIOYEBBIM YCIOBUEM IAJIBHEUIIETO PA3BUTHS OOIMIECTBA. XyJOXKECTBEHHAS U
WHTEJIEKTYAIbHAS IOAINUTKA JOJKHA IPUBETCTBOBATHCA KAK UICTOYHUK BJOXHOBEHUS U
CBOOO/IBI 17151 HOBOM KYJIBTYPbl KOMITAHUH.

6. IIpucoeZUHEHHE K MUPY. EfBa KOMIIAaHUS yTBEPAUTCS HA BHYTPEHHEM PBIHKE, €It
CJIEAYET BBIXOAUTD HA PBIHKU BHEITHUE, UHBECTUPOBATD B IPYTUE PBIHKU U IEPEHUMATh
TEXHOJIOTUHY, HOOLIPSIS PA3BUTHE HOY-XAY.

7. CBOOOma H CIIPABEAJITHBOCTD. Ba)XHO IOBEJCHUE KAXK/JOI'O UEJIOBEKA. YCIIEX
IPOOYKAAET 3ABUCTD, 6E3EIBE BEAET K 5Ka106aM. PAHO MU NO3IHO 60JI€€ TPYAOIIOOHUBBIE
U O0JIEE TATTAHTINBBIE PAOOTHHUKY NOAHUMYTCS IO KAPbEPHO JIECTHULIE U 33PA0OTAIOT
OOJIBIIIE ICHET, TOTA KAK IPYTUE, HE HACTOJIBKO TATAHTINBBIE UJIH YCEPAHBIE, OYyT CETOBATH
Ha CyJb0y. Yem 6osbIie CBOO6OABI M CIPABELIMBOCTH, TEM OOJIBIIE TAPMOHUU B KOMITAHUH.

8. OT OJIMMITHFICKOTO 3010Ta K HOOG€/1€BCKOH MPEeMHH. [10C/1e TOrO KaK KOMITAHUS
YKPEMUTCS HA PBIHKE KAK IIPOU3BOJUTEID, €€ CIEAYIOUIEH LIEJIBIO OYAET IIEPEXO]] OT
HO/PAa’KaHUs K MHHOBALIUAM. B Ipoliecce BCE NPEAbIIYIINE ITAIBI IEPEMEMIAIOTCA HAa O0JIee
BBICOKUI YPOBEHB, MOAIEPHU3UPYS KAYECTBO TPYAA U U300PETATENBHOCTb KOMITAHHUHU B IIEJIOE —
U YBEJIMYUBAS JOXO/bL. A TPUOBIIb OOOTAIAET PAOOTHUKOB U UX CEMBH U YIYUIIAET UX KU3Hb.

ABTOpBHI Ae1atoT BbIBOA;: «Kurtan B 2009 rogy: KOMIIaHUA IIPEBPATHUIIACDH U3 [IOYTU
O06AHKPOTUBIIETOCA TOCYAAPCTBA B KPAMHE TOXOJHOE NPEANPUATHE, TPETHE MO BETUYNHE
3KOHOMUKH B MUpe. OHA NPHUHSAIA NPABHIBHBIE MEPDI, IPEOI0JIENA KPU3UC, U €€ YCIIEX HBIHE }
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"The Most Reliable Way to Forecast the Future Is to Try to Understand the Present"

John NAISBITT, A— S 2

the other, do not collide but instead work together to strengthen the whole.
Framing the forest and letting the trees grow. To shape the values and culture of
the company, set clear goals, and communicate these goals. Only a profitable company can
provide wealth for people. To set the big frames of reference and guiding principles within
which people can move without instructions for every step. This will leave enough room for
talented people to develop their skills, and it will allow creativity to unfold.

Crossing the river by feeling the stones. To build trust instead of fear. Failures in

experimentation within the guidelines cannot be condemned, because only experimentation

that allows mistakes will lead to innovations. Trial and error, changes, and adaptations must be
possible at any time.

. Artistic and intellectual ferment. Creativity will be the key to further advancements of
the society. Artistic and intellectual ferment needs to be welcomed and supported as a source
of inspiration and liberation for the new company culture.

. Joining the world. As soon as the company establishes itself in its home market, it will be
open for other markets, invest in other markets, and invite outsiders to transfer know-how
into the company.

Freedom and fairness. Everyone’s behaviour will have an impact on others. Success will

arouse jealousy, and idleness will arouse complaints. Sooner or later more engaged and more

talented workers will move up and make more money, while others, who are not so talented
or diligent, will grumble about their stagnant position. The more freedom and fairness can be
complementary, the greater the harmony in the company.

. From Olympic medals to Nobel prizes. After the company establishes a solid position
in the market as a manufacturer, the next aim will be to move from imitation to innovation.

In the process all previous steps are moved to higher levels, upgrading the quality of work and

the inventiveness of the enterprise — and increasing revenues, with profitability enhancing the

lives of the workers and their families.

In conclusion the authors state, ‘China in 2009: The company has changed from an almost
bankrupt state into a very profitable enterprise, the third largest of its kind in the world. It has
made clever moves in its challenges and crisis, and its economic success is now recognized
around the globe’

Having been conquered by the Celestial Empire, John Nasbitt chose as an epigraph to his
new book, Mind set!, an ancient Chinese proverb, which says, ‘It is not our feet that move us
along — it is our minds’.

Mind set! requires the reader to set his mind, reset his thinking and get a glimpse of the
future. According to Naisbitt, judgments are driven by mindsets. It is on these mindsets that the
first part of the book is focused on. The second part, Pictures of the Future, provides forecasts
related to the tomorrow’s culture, economy, geopolitics...

‘The future is a collection of possibilities, directions, events, twists and turns, advances, and
surprises. As time passes, everything finds its place and together all pieces form a new picture
of the world. In a projection of the future, we have to anticipate where the pieces will go, and
the better we understand the connections, the more accurate the picture will be...

From John Naisbitt’s books

L] The problem is that our thinking, our attitudes, and consequently our decision making
have not caught up with the reality of things.

Out of touch with the present, we are doomed to fail in the unfolding future.
[ Unlike other forces in the universe, knowledge is not subject to the law of conservation: it
can be created, it can be destroyed, and most importantly it is synergetic — that is,

the whole is usually greater than the sum of the parts.

The real importance of Sputnik is not that it began the space age, but that it introduced the era
of global satellite communications.

4
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«CaMBbIf HAJIEKHBIN CITIOCOO MPEAYTaIaTh OYAYIEE — MOHATH HACTOSAIIECE»

IPU3HAH BO BCEM MUPE>.
IMopHebeCcHas Tak NoKopua HericoruTa, 4To K CBOEU CBOM HOBOM KHUTE «CTapT!» OH B35
B Ka4ECTBE 3NUrpada JpEBHEKUTANCKYIO ITOCIOBUITY «He HOr'M HAC ABUTAIOT BIIEPE] — HAC
JIBUTAIOT BIEPE/]] TOJIOBBI».
«CTapT)» NPU3BIBAECT YUTATENIS HACTPOUTD YM, IEPECTPOUTD MBIIIJIIEHUE U 3ATTIAHYTh
B 6yayiee. CyKJIEHU, KAK CYUTAET HEMCOUT, MOPOXKAAIOTCI YMOHACTPOECHUAMHU. MM
U MOCBAIIEHA NIEPBASI YACTh KHUT'H. BTOpas ke HOCUT Ha3BaHMe «KapTUHBI OyyIIEro»
U COJEPKUT IPOTHO3BI OTHOCUTEJIBHO 3ABTPAIITHETO JHS KYIBTYPhl, SKOHOMHKH,
T'€OIIOJIUTUKMU...
«bByayiee — 3T0 CO6paHNE BO3ZMOKHOCTEN, HATIPABJIEHNH, COOBITHUI, UCKAKEHUH,
IOBOPOTOB, IPOABUKECHUHN U CIOPNIPU30B. C TECUEHUEM BPEMEHHU BCE HAXO/IUT CBOE MECTO,
U1 BMECTE BCE 3JIEMEHTBI COCTABIAIOT HOBYIO KAPTUHY MUPA. [Tp1 NOCTPOEHUH OOPA30B
6Y,HYHI€FO MBI JOJIZKHBI YBI/IZICTB MECTO OTAC/IBHBIX DJIEMEHTOB. Yem IIY‘-IIHC MBI IIOMMEM CBA3U,
TEM 60JIEE TOYHON NONYYUTCSA KAPTHUHA...»

N3 kHUr [I>xoHa HencbuTa

] HpO6HCM’d B TOM, YTO HAIIC MBINIJICHUE, HAIW IPCACTABJICHUA U, CJICIOBATCIBHO, HANITH
CIIOCOOBI IPUHATHUA pemelmﬁ HC YI'HAJIMCh ITOKA 34 PCaJIbHOCTBIO.

[ToTepsB CBSI3b C HACTOSIIIIUM, MBI OOPEYEHBI Ha IIPOBAJI B I'PS/IYITIEM.
] B otnngne oT NpUpOAHBIX SHEPI'UH, 3HAHHE HE TTOYUHSICTCS 3AKOHY COXPAHCHHUS:

€CI'O MOYXHO CO34aTh, €T'O MOXHO YHHUYTOXUTH, HO ITABHOC — 3HAHWC CUHCPIUYIHO,
TO €CTbH IICJIOC, KAK ITPABUJIO, OObIE CYMMBbI CBOUX qacTeu.

HicTuHHOE Ha3HAYEeHME CITYTHUKA — HE OTKPBITUE
KOCMHYECKOI'O BEKA, 4 HAY4JIO DBl INIO6AIbHOLM
CITyTHUKOBOM CBS3H.

3HaHue CUHEPINYHO,
TO ecTb Lenoe bonbLe
(] HaM HEO6XOUMO BBIPAOOTATH TCOPHIO -
OPUOABOYHOU CTOUMOCTH, CO3/JaBAEMON CyM Mbl CBOUX HacCTewn.

3HaHMUeM. BzaMeH ycrapesiiein
TEOpUH Mapkca O 1puOGABOYHOM
CTOUMOCTH, CO3/1aBAEMOU TPYJOM. . . .
It is synergetic — that is, the
B MHAYCTPUAIBHOM OOIIECTBE BPEMS —
3TO HacToAuEee BpeMs. CerJac CIeaTh,

whole is greater than the
CEMyYac NpoJaTh, PEIIUTD BOT ATY 33/1a4Y. sum Of the pa rts_

B Hamem HOBOM HH(MOPMAITUOHHOM
0o611eCTBE BpEMs OPUEHTHPOBAHO B
oynymee.

L] «HUTB )KU3HM» BEKA MHPOPMAITUHN — 3TO KAHAJ CBA3U.

BMECTO 3pBI y3KHUX CHEIHATTUCTOB, TPO(ECCHU KOTOPBIX BCKOPE YCTAPEET, HAC JKJIET Pa
YHHBEPCAJIOB, KOTOPBIE YMEIOT 4/IAIITUPOBATHCSL.

L] HapepHoOE, CTOUT 9yTh MEHBIIIC ITPOSIBJISITh SHTY3HA3Ma T10 ITOBO/LY JIIOOOT'O TIOCJIC/THETO
Yy/1a TEXHUKH, B3bIBAIONIETO K HANIIEMY BHUMAHUIO U K HAIIIEMY KOIIEIbKY, U IIOUCKATD
YTO-TO, BHOCSIIEE B )KU3Hb OOJIBIIE TYIIIEBHOI'O KOM(POPTA.

ITpOrHO3el IKOHOMUCTOB MPAYHLI, IIOTOMY YTO B IIEHTPE PACCMOTPEHUS HAXOAATCS
NIPOMBIIIJIEHHBIE KOMIIAHUH. DTO KAK IIPEACKA3BIBATD OyIyIEe CEMbH, HAOIIOA A TOMBKO 34
6a0yIKaAMH U AEAYIKAMH. (...) BMECTO IOCTOSHHOTO OIJIAKMBAHMA CTAPBIX OTPACIEA HAO
3aHUMATHCS U3YUYCHUEM PUCKOBAHHBIX U IIPEAIIPUHUMYUBBIX HOBBIX TEXHOJIOTUM. }
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We need to create a knowledge theory of value to replace Marx's obsolete labour theory
of value.

An industrial society is oriented to the present — get it out, get it done, ad hoc, bottom line, short
term. An information society is oriented to the future.

m  Thelife channel of the information age is communication.
We are moving from the specialist who is soon obsolete to the generalist who can adapt.

m  We should be less enthusiastic about the material wonders of technology appealing
to our attention and our purse, and look for something giving spiritual comfort.

The forecasts of the economists look gloomy because they focus on industrial companies.

It is like predicting the future of the family watching only grandparents. (...) Instead of moaning
about the decline of the old industries, we should try to develop some new ones

m  Inaninterdependent world aid is not charity; it is investment.

Technologies and innovations are not measured in terms of figures, they are future-oriented.

m  Theground is right for a shift to long-term: Values and necessity are coming up on the same side
Money is information on the move.

m  Personal Geography: You are where you live.

The guiding principle of this participatory democracy is that people must be part of the process
of arriving at decisions that affect their lives.

m  We have done the human thing: We are clinging to the known past in fear of the
unknown future.

The basic building block of the society is shifting from the family to the individual.

m  Thenew leader is a facilitator, not an order giver.

China is like a biracial child that, after it has undergone a significant emancipation process, starts
to disconnect from its parents — communism and capitalism — using the strength it gained from
both sides to start walking on its own feet.

It looks like the national Chinese feature to make up a whole out of seemingly incompatible

elements.

m  China will let go slowly. Crossing a river on slippery stones is a balancing act. China may still
stumble, but it will not fall.

Most change is not in what we do, but how we do it.
Most of fashion is a parade of fads.

u Geniuses often build on details that many people can spot but can't connect.

The history of civilization is that things get better. Life expectancy, living conditions, and
freedom of choice have improved over the millennia, despite all setbacks and shortcomings.

[ Although the time between eras is uncertain, it is a great and yeasty time, filled with

opportunity. If we can learn to make uncertainty our friend, we can achieve much more
thaninstable eras. @
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u Bo B3auMo3aBucumMomMm MUPEC IIOMOIBb — 3TO HE 6H3FOTBOpI/ITCHBHOCTb,
3TO MHBCCTHUILIMH.

TEeXHOJIOI'MH U HOBIIECTBA HE U3MEPSIOTCS U(PPAMHU U OPUEHTHPOBAHBI HA OY/IyIIIEE.

= I'maBHAs OCHOBA IEPEXOA K JJOATOCPOYHOMY OOPA3Y MBICJIU COCTOUT B CIEYIOIIEM:
IEHHOCTH U HEOOXOJJUMOCTD OKA3aJIUCh HA OJTHOM CTOPOHE.

JeHpru — 310 NHPOPMAIUS B IBUKCHU .
] JImunas reorpadust: 4eJI0BEK €CTh TO, T7IC OH JKHUBET.

Beaymui NpUHIUII HAPTUCUIIATUBHOU JEMOKPATHUH COCTOUT B TOM, YTO JIIOAU JOJIKHDI
Y4aCTBOBATD B IIPUHATHUN PELMICHUH, 3aTPAIUBAIOINUX UX JKHU3HbD.

] [TocTymaeM Mbl, KAK CBOMCTBEHHO YEJIOBEKY: LIEIUIAEMCS 34 U3BECTHOE IIPOIILIOE U3
CTpaxa Nnepej; HEM3BECTHBIM Oy YIIIHM.

HOBBIN CTPOUTENBHBIN KUPIHUY OOMIECTBA — 3TO HE CEMbS, 4 TMYHOCTb.
m Jlujep HOBOT'O TUIIA — 3TO OPIAHU3ATOP, A HE KOMAHIMP.

KuTar NoxXox Ha peOEHKA-METHUCA, KOTOPBIH, IEPEXKUB CEPE3HYIO AIMAHCUNAIUIO, HAYNHAET
OTHAIATBCS OT POAUTEIEN — KOMMYHU3MA U KAIIUTAJIN3Ma, UCIIOJIb3Ys CUJIbL, KOTOPbIE
HOIYYUI OT OOOUX, UTOOBI IBUTATHCSI HA COOCTBEHHBIX HOT'AX.

m KaskeTcst, HalfnOHAIbHAS KUTAMCKASI OCOOCHHOCTH — (POPMUPOBATD IEJIOC U3
HECOBMECTUMBIX HA BH/I 3JIEMCHTOB.

KuTait He CTaHeT TOPONUTHCSL. [Iepenpasa uepes3 PeKy IO CKOJIb3KUM KaMHSIM, B KOHIIE
KOHIIOB, TPEOYET YMEHHUS MO PIKUBATE PABHOBECHE. KHTAIT BCE JKE MOXKET CIIOTKHYThCH,
HO yIaCTh HE YIIA/IET.

m BOJIBITUHCTBO MEPEMEH ITPOUCKXOUT HE B TOM, YTO MBI JICITAEM, A B TOM, KAK MBI 3TO
JICJIAEM.

Moga — 310 mapajg npuuy.

u lennanbHbIE OTKPBITHUA YACTO CKJIABIBAIOTCA 13 HCT&HCﬁ, KOTOPBIC MHOTI'C BU/JIAT,
HO HC YMCIOT CBA3ATh.

Hicropysa NUBUIU3ANUMA — 3TO UCTOPUA YIIyUdIIeHUHA. JKU3HEHHbIEC OKUTAHNA, YCIOBUA
JKHM3HH, CBO60/1a BBIOOPA — BCE 3TO YAYy4IIAJIOCh HA IPOTSKEHUH THICAYEIETUIH, HEB3UPAA HA
BCE OTKATHI U HEYJAYH.

(] Bpems Mex/1y 3paMHU — 3TO BPEMS HEOIIPEAECIEHHOCTHU, HO 3TO U IIPEKPACHOE BpEMH,
HAMOJIHEHHOE JJPOXKIKAMU BO3MOKHOCTEN. [TOAPYKUBIIUCH C HEOIPEAEIEHHOCTDIO,
MOXKHO JOCTUTHYTB OOJBIIETO, YEM B 3PY CTAOUIBHOCTH. ©
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HOBbIN YJIEH PELAKLMIOHHOIO COBETA

CUJIH Muxann AnekcaHApoBuY
[NepBbIV NPOPEKTOP MO CTPATErnyeckoMy pasBUTUIO
HWY Pr'Y HedTn 1 rasa nmenn U.M. [ybkumHa

Poauncsa 3 anuBaps 1957 ropa B r. EropbeBcke

MockoBcKou obnactu.

OkoHuun B 1978 roay MoCKOBCKMA UHCTUTYT

HedTexMMn4eckon 1 ra3oBoK NPOMbILLIEHHOCTU

M. .M. TyGKunHa no cneumanbHOCTU KXUMUK-

TexXHonor»;

— KaHAnpaT XxmMmu4yeckmx Hayk (1993 rop);

— AOKTOP XMMN4yeckmnx Hayk (2005 rop);

— YneH-KoppecnoHAEeHT PoccMinckom akagemMmum
eCcTecTBeHHbIX HayK Mo cekuun HegTn U rasa
(2007 ropn);

— AeNCTBUTEeNbHbIN YneH Poccumnckon akagemmmn
eCcTecTBeHHbIX HayK Mo cekuun HegTn U rasa
(2011 rop).

TpynoBasi pesTenbHOCTb: paboTan onepaTopom,
cT. onepatopom Ha Mockosckom HIM3 (1978-
1979 roapl). C 1980 ropa no HacTosiLLLee BpeMs
paboTaet B PoccuiickoM rocyaapcTBeHHOM
yHuBepcutete HedTu 1 rasa um. U.M. N'y6kuHa
B AO/DKHOCTAX UHXEHepa, M.H.C., C.H.C., B.H.C.,
AnpekTopa MHCTUTYTa MPOMbICIIOBOV XUMUW,
cTapLuero rnpenogasartens, goueHta. C 2004
roaa - 3aBepyowmn kadeppon «TexHonornm
XUMUNYECKMX BELLLECTB ANs HedTAHON 1
ra3oBoi NpoMbiLLIeHHOCTU». B 2008 rogy 6bin
Ha3Ha4eH NepBbiM NPOPEKTOPOM Mo y4eGHoMn
pabote PI'Y HecT1 1 raza um .M. Fy6knHa.
3amecTutenb npepceaartens y4eHoro coseta
yHMBepcuTeTa, 3amMecTuTenb Nnpeacepatens
AuccepTauMoHHOro coBeTa. 065acTb Hay4HbIX
MHTEepeCcoB — MPOMbIC/IOBasi XMMMUS, peareHTbl n
TEXHOJIOrUM NoBbILeHNs HepTeoTAauM NNacTa,
MHTeHMdMrKaunmn pobblum Hed TN, NOArOTOBKA
Hed TN, opraHNYecKnm CUHTE3.

B 2001 roay B KayecTBe pyKkoBogutTens
TBOPYECKOro KOJJIEKTUBA HarpaXkaeH npemven
MNpaButenbcTBa PA B 061acT HAYKU U TEXHUKU
3a pa3paboTKy 1 NpoMbILLNIeHHOe BHeApeHne
peareHToB M TEXHONIOrMM rMapopaspbiBa nnacra.

C 1984 no 1986 rog HaxoAwWncs B KOMaHANPOBKE B
AdraHucTaHe. flBngeTcsa BeTepaHoM 60eBbiIX
AencTBuin. ABTop 6onee yem 160 Hay4HbIX U
MeToauYecknx nyonukauum («TexHonornyeckue
npoL,eccbl BCKPbITUSI M1ACcTOB U A00bIYM HeTU

C UCMosb30BaHUEM 0BpPaTHbIX SMYIbCUIAY;
«OCNOXXHEHNS B CUCTEME NNACT-CKBaXKUHa»;
«PacTBOpPbI 3NEKTPONUTOBY; «O6beMHbIe U
NOBEePXHOCTHO-aKTUBHbIE CBONCTBA XXUAKOCTEN;
«lMpusaboriHasi 30Ha NiacTa U TeXHOreHHble
¢dakTopbl ee cocTosiHUA»; «KncnortHasi obpaboTka
CKBaXKUH»; «lpeaynpexxaeHne n yctpaHeHne
acansTeHocMmosnonapauHOBbIX OTIOXKEHUIY),
a TaKk>xe 6onee 40 naTeHTOB.

119017 r. MockBa, MbixeBckun nep., 4. 5, ctp. 1, obunc 224

Ten.: +7 499 788-91-24, ten./pakc: +7 499 788-91-19.

MpepctaButenbcTBo B MuHcke: Ten.: +375 17 204-85-99, Ten./pakc: +375 17 203-85-54;
E-mail: rnaBHbIN pepakTop — halina.bulyka@cttimes.org, MmapkeTUHr u peknama —
advert@cttimes.org, nognucka — cttimes@cttimes.org

MNOIIINCHON KYIIOH

3anonHuTe, Noxanymncra, KynoH n oTrpasbTe ero no dakcy: +7 499 788-91-19

[a, s xenato opopmuTb NoanNncky Ha 2012 rop,

I:' Ha rneyaTHyIo Bepcuto I:I Ha 3MIeKTPOHHYIO BEPCUIO
9 xXenato noanmcaTbcs Kak MpuwnnTe cyeT Ha NOAMNMCKY
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An. noyTa

Mopnucatbcs Ha XYpHan «BpeMﬂ KONTIOOUHra» MO>XHO B MO4YTOBOM
oTAaeNieHUn No KaTtanory «PocneyaTtb». NOANMNCHON NHAEKC - 84119.

Bbl MOXeTe Takxxe ohopMUTb NOANUCKY Ha XypHan «Bpems
KONTIOOMHIra» M 03HaKOMUTbLCS C aHHOTaLMSMW CTaTel Ha caiTe
www.cttimes.org

YBa)kaemMbin YMTaTeND!

Kaxapii pas, paboTas Hag BbiNyCcKOM, Mbl CTapaeMcsi BKIIIOUYUTb B HErO
ronesHyo Bam uHdopmaumio, CrpeMmrmMcs MakcMmasnbHo NpbnmsmTsb
HarmonHeHWe XypHana K cdepe Bawmx npodeccroHanbHbIX UHTEPECOB.
HanuwuTe, noxanyncra, kakme matepuansl Bam 6bino

6bl MIHTEPECHO NPOYECTb Ha CTPAHMLAX XypHana

«BpeMsi KonTioGuHra».

Moanncb
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