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CJIOBO PEJAKTOPA

Bbl gepkuTe B pyKax CBEXKUIT HOMED KypPHaJIa
«Bpems KonTI061HIa». Kak BCeria, Bbl OTKPOETE
y2K€ IPUBBIYHBIC PYOPUKHU, YTOOBI O3HAKOMUTHCS
C HOBBIMU ITyOJIMKALIUSMHE, TOCBSEHHBIMU
BBICOKOTEXHOJIOTHYHOMY HE(PTEra30BOMY
CEPBUCY. MHE XO4eTCs OOPATUTD BAllle BHUMAHUE
Ha HaMOO0JIEE MHTEPECHBIE, C MOEH TOYKHU 3PDEHMS,
MaTEPUAJIBL.

Bel y3HAa€TE O HOBUHKAX, KOTOPBIC
ObLIN IPOJEMOHCTPHUPOBAHBL B [IPOLIECCE
KondepeH1iu 1 BbICTABKU 10 KOITIOOMHI'OBBIM
TEXHOJIOTUAM M BHYTPUCKBAKUHHBIM PA60TAM
SPE/ICOTA B Byanenjice (CILIA). Mel pacckaskem
O CBOMCTBAX PA3/IMYHbIX [IPONIAHTOB, 00
OITUMHU3ALNY KOHCTPYKLIMH 'HOKOU TPYOBI
JUJIs1 BBITIOJTHEH U IIPOU3BOJCTBEHHBIX 33124 HA BAHKOPCKOM
MECTOPOXKACHUH, O IIEPBOM B POCCHU ONIBITE I€O(PU3UUECCKUX
UCCIIEIOBAHUH, IPOBOAUMBIX C UCIIOJIb30BAHHUEM KOJITIOOMHIOBBIX
TEXHOJIOI'MH U O MHOT'OM JIpyroM. B py6prke «O60py1oBaHuE>
MBI IIPEJICTAB/IAEM YCTAHOBKY JI/1 leMeHTH poBaHusa HC1000-10,
OCHAIIICHHYIO IBYMsI Pa3/Ic/IbHBIMU IMHUSAMU IIPUBOAA
TPEXIUIYHKEPHBIX HACOCOB U CUCTEMOH aBTOMATH3HPOBAHHOI'O
CMEILIECHUA U KOHTPOJIA. B KauecTBe «[OCTs HOMEPA» BBICTYIACT
reHepanpHbIH fupekTop OAO «HITO «bypenue» Turpan TamamsiHil,

B py6puke dlepcrieKTuBbl» 10]] KDACHOPEYHNBBIM HA3BAHUEM
«Bpems 1erkoit HeTH IPOXOJUT> ITyOIUKYETCS TEKCT 3aCCJAHUS
KPYIJIOI'O CTOJI4, B KOTOPOM IIPHHSIIN y4aCTHE TPO(ECCHOHAIIBI
HePTEra30BOI'0 CEPBUCA U3 PA3HBIX CTPAH. CIIELMAINCTHL
06CYKAAI0T IPOGIEMBI OTPACIH, KOTOPBIE, KAK OKA43aJI0Ch, BECbMa
CXOKH, HECMOTPS HA PA3JINYHUA B T€OrpapUdeCKUX KOOPAUHATAX.
IToTOMy YTO BE3/€E CYIIECTBYIOT (DAKTOPBL, TOPMO3AIINE BHEJPEHUE
HOBBIX TEXHOJIOTUM. ITOTOMY YTO HOBOBBEIEHN HEU3MEHHO
06peUYEHBI HA IIPEOIOJIEHUE ONPEJEIEHHOI'O HEZJOBEPU . [ToTOMY 4TO,
MPEXE YEM IOBTOPUTD YEH-TO, ITyCTh J1a3KE POI'PECCUBHBII OIBIT,
K HEMY HY>KHO IIPUCMOTPEThCA. Tak mpoucxogut B Cubupu,
ITosoixbe, Kanaze, YkpaunHe... Tak IpOHUCXOAWIIO BO BCEH UCTOPUU
4eJIOBEYECTBA: HOBOE BCET/IA BCTPEYAIO conpoTuniaenue. Ho napany
C CWJIAMH, HPETATCTBYOIMMU MHHOBAIIUSM, BCET/IA HAXOUINCH
Y CUJIBL, UM CIIOCOOCTBYIOMME. MHOIIA 3TO OBUIN CJIy4YariHbIE
032pPEHUS, B CBETE KOTOPBIX N300PETEHUS OUEHb CKOPO CTAHOBUJINCH
3puMbIMU. HO 4aIe BHEPEHNIO HOBUHOK CIIOCOOCTBOBAJIO
CO4YeTaHUE OOBEKTUBHBIX M CyO'bEKTUBHBIX YCJIOBUI. B Ha1Ie Bpems
K IIEPBBIM MOKHO OTHECTH TO, YTO 3aI1AChI HE(PTH U I'a3a CTAHOBSATCA
BCE OOJIEE TPYHOMSBIEKAEMBIMY, 4 1IEHA HA YITIEBOJOPO/IbI
JIEMOHCTPUPYET TEHJIEHIIUIO POCTA, YTO CLIOCOOCTBYET B TOM YHUCIIE
MIPHUBJICYCHUIO 3aKA3YUKAMU 6OJIEE JOPOrOr'o, OCHAIIEHHOI'O
BBICOKOIIPOM3BOAUTEIBHBIM OOOPYIOBAHUEM U IIPOIrPECCHBHBIMU
TEXHOJIOTUAMH HEPTEra30BOIo CepBUCA. K CYObEKTHBHBIM JKE
(dakTOpamM MOKHO OTHECTH TO, YTO CIIELIMAJIUCTDI HALIEN OTPACIN
CTAaHOBSTCS BCE OOPA30BAHHEE, BCE IBITIIMBEE. DTO MOE YOEXKIEHNE
MOATBEPKACTCS TOM XKAXKJOH HH(POPMAITUH, KOTOPYIO UCIIBITBIBAIOT
KOJIJIET'H: HEYKJIOHHO PACTET UX UHTEPEC K CIELUATU3UPOBAHHBIM
pecypcaM, IPOPECCUOHAIbHBIM U3IAHUSAM, PA3HOOOPA3HBIM
06y4aIONIMM U IIOBBIIIAIOIIMM OIBIT IPOIrPaMMaM. MIHKeHepbl
He(TEra3oBoro CEPBUCa, OCO6EHHO MOJIOABIE, HOAXOAAT K
MO/ITOTOBKE M OCYIIECTBJIEHUIO CJIOKHBIX OIlEPAIINi, 6€3
MIPEYBEINYCHUS, C BIOXHOBEHUEM. M 3TOT 33J]0p OIIyTUM, B TOM
YMCJIE B PEIVIMKAX YYACTHUKOB KPYIVIOI'O CTOJA.

Takast sKax/1a UH(POPMAITUHU BbI3BIBAET BCTPEYHYIO PEAKIIHIO
Y BCEX YYACTHUKOB ITPOEKTA «BpemMs KONTIOOUHIa». MBI TOTOBBI
CHA0KAThb HAIINUX YUTATEJIEH, TOCETUTENEN CaifTa, y4ACTHUKOB
Mex1yHapOoaHOHU KOH(pEPEHITUU «KOMTIOOMHTOBbIE TEXHOJIOTUH U
BHYTPHUCKBAKMHHBIE PAGOTHI> CAMOM CBEXXCH ITUINEH /I yMa.

Pon KJIAPK

Ron CLARKE

EDITORIAL

You are holding a new issue of Coiled
Tubing Times journal in your hands.
As always you will find familiar columns and
will get acquainted with new publications
dedicated to high-tech oil and gas service.
I'would like to draw your attention to the most
interesting, from my point of view, materials.

You will learn about innovations
showcased at the SPE/ICOTA Coiled Tubing
and Well Intervention Conference and
Exhibition held in the Woodlands (USA).
We will inform you about the properties of
different proppant types, about optimization
of the coiled tube design to perform
production tasks at the Vankor field,

about the first Russian experience of using coiled tubing

for geophysical studies and many other things. The
“Equipment” column is dedicated to NS1000-10 cementing

unit, equipped with two separate drivelines for triplex

plunger pumps and automated blending and control system.

Tigran Tamamyants, CEO of Research and Production

Association “Burenie” will be the guest of this issue.

In the column “Prospects” we publish an article under
the speaking title “The Time of Easy Oil Ends Up” covering
the round table discussion attended by the oil and gas
service professionals from different countries. Professionals
discuss the problems of the industry, which, as it turned
out, are very similar despite different geographic locations.
Because in every part of the world there are factors that
hinder application of new technologies. Innovations are
always destined to overcome certain distrust. Because in
order to replicate someone’s even the most progressive
experience it is necessary to get acquainted with it. This
is the case in Siberia, Volga region, Canada, Ukraine...

This has been the case throughout the whole history of
mankind: all the novelties always encountered resistance.
But alongside the forces opposing innovations there have
always been forces favoring them. Sometimes a stroke of
genius gave a green light to innovations. But very often it
was a combination of objective and subjective conditions
that facilitated introduction of novelties. Nowadays the
objective conditions are that oil and gas reserves become
harder and harder to recover, hydrocarbon prices are
growing and this leads to a situation when customers
tend to employ oil and gas service companies fitted with
the cutting edge highly-productive equipment and using
progressive technologies. The subjective factor is that

the professionals working in this industry become more
and more educated and inquisitive. This opinion of mine
is proven by the specialists’ thirst for information: my
colleagues are more and more interested in specialized
data resources, trade publications and different educational
and experience-enhancing programs. Oil and gas service
engineers, especially young ones, approach preparation
and performance of complicated operations with great
inspiration and enthusiasm. And you can feel this spirit
in general as well as from the speeches of the round table
discussion participants.

This thirst for information causes response and feedback
from all the participants of the Coiled Tubing Times project.
We are ready to provide our readers, visitors of the website,
attendees of the Coiled Tubing and Well Interventions
international conference with the freshest food for thought.
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KOH(EPEHITUSL, OPTaHU30BAHHAS ACCOITUAITUEN
CHELUAINCTOB IO KOJITIOOMHTY ¥ BHYTPHUCKBAKUHHBIM
pa6oTtam ICOTA. KpynmHENmMMHI OTPACIEBON MEXK/IYHAPOAHBIN
(hOopyM B 0OUEPETHOM pa3 COOPATI IPEACTABUTENEH
MPAKTUYECKU BCEX KPYIMHEUITUX CEPBUCHBIX 1 JJOOBIBAIOIINX
HE@PTEra30BbIX KOMITAHUI, B TOM YHCJIE DYKOBOJUTEIEH,
COTPYAHUKOB HAYYHO-UCCIENOBATEIBCKIX U KOMMEPYECKUX
OT/IEJIOB, MHXXEHEPOB MO 3AKAHYUBAHUIO CKBAXKUH U X
KCIUTYaTALIMH, KOHCTPYKTOPOB HOBOI'O OOOPYJOBAHUA,
onepatopos KTV, a Takxke BEAYIIUX OTPACIEBBIX SKCIIEPTOB U
KOHCYJIBTAHTOB.

HpiHemH I KOH(MEPEHIINS COOPAIA PEKOPIHOE YUCIIO
JOKJIQJYUKOB — HATIOJIOBUHY OOJIBIIIE, YEM B IPOIITIOM
rofy. Bcero 6p110 MPOBEECHO 8 TEXHUYECKUX CECCHH, TI0 6
JIOKJIA/IOB B KAXK/IOU, IIPU STOM TPAJULIMOHHO HANOOIBIITUIA
MHTEPEC BBI3BAINA IIPE3EHTALIUN HE(PTETA30JOOBIBAIONTX
KOMITAHHU, OCBEMIABIIUE MPAKTUYECKOE IPUMEHEHUE HOBBIX
KOJITIOOMHIOBBIX TEXHOJIOTUHA X O60PYAOBAHUS.

B o6paimeHnn K ygacTHUKAM KOHpepeHuuu Cunau Tapd
(Shell E&P) u Bparana llIsanutna (Welltec), npegcenarenen
MPOrPAMMHOI'O KOMHUTETA, OBJIO OTMEUEHO, UTO «3a494ACTYIO
MMEHHO BHYTPHUCKBAXXUHHBIE PA6OTHI TO3BOJIAIOT JOCTUYb
MUHHMaJIBHOIN CEO0ECTOMMOCTH IIPU 106bIYE HE(PTU U I'a3a.
O6magas THGOPMAIIHEH O HOBEUIINX TEXHOJIOTUAX U
060pYAOBAHNUH, CEPBUCHAS WUJIH JOOBIBAIOIA KOMIIAHUA
MOJIYYAET CYIIECTBEHHOE KOHKYPEHTHOE IIPEUMYINECTBO 32
CYET PA3PAOOTKH MECTOPOXKAECHUI YITIEBOJOPOJOB, CTABIINX
005ee JOCTYITHBIMU U PEHTAOEBHBIMU ITPU JOOBIYE C
MOMOIIIBIO TUX HOBBIX PA3PA60TOK>.

B 3TOM rogy KOH(PEPEHIUIO TPAJTUITMOHHO IIPEABAPSIL
06y4aIOINI CEMHUHAP, TEMAMH KOTOPOI'O HA 3TOT Pa3 CTAIN
«KONTIOOMHT M €ro IPUMEHEHUE> U «BHYTPUCKBA’KMHHBIE
PaboThI HA HIETBME>.

TEXHUYECKASA MPOTPAMMA

barogaps BIEYaT/IsSIOmEMY KOJTMYECTBY JOKJIAUHUKOB B
3TOM I'OZlY CIIEKTP BOIIPOCOB, PACCMOTPEHHBIX B IPOrPaMME
KOH(PEPEHIINUM, OB KAK HUKOI7IA N POK U BKJIIOYAJI TAKHE
TEXHOJIOTUH, KAK OYPEHHE CKBAXKUH C OOIBIIUM OTXOJOM
OT BEPTUKAIH, IPUMEHEHHE CTAJIBHBIX TPOCOB MaJIOT'O
JUAMETPA, HOBBbIE METO/BI TOBBIMIEHN HE(PTEOTAAUH IVIACTA,
MOBBIIIEHUE TPOU3BOJUTEIBHOCTH TPYZA, IPOBEICHNE
OIepanii Ha HOABOAHBIX CKBAKMHAX, 4 TAKKE HOBEHIIINE
Pa3paboTKHU B O60OPYAOBAHUH, MTHCTPYMEHTE U MATEPHUATIAX.

B CBA3U CO 3HAYUTENBHOM BBIPA6OTKOM TPAJUIIMOHHBIX
MECTOPOXAECHUU HE(PTU U I'a32 BO BCEM MUPE PACTET

Annual conference organized by the
Intervention and Coiled Tubing Association
(ICOTA) was held on April 5-6 in the Woodlands,
United States of America. The biggest industry
forum again gathered the representatives of
almost all largest service companies and oilfield
operators, including company executives,
employees of research and development and
commercial departments, well completion and
operation engineers, new equipment designers,
coiled tubing operators, and leading industry
experts and consultants.

The latest conference had the record-breaking
number of speakers — 50 percent more than last
year. 8 technical sessions, each of them containing
6 reports, were held. Presentations of oilfield
operators, concerning practical implementation
of new coiled tubing technologies and equipment
traditionally stirred great interest.

When addressing the attendees of the
conference Cindy Taff (Shell E&P) and Brian
Schwanitz (Welltec), the Chairpersons of the
Programme Committee, noted that “some of
the lowest cost-per-barrel-equivalents can be
achieved through well interventions. Staying
abreast of the latest technologies, tools, and
techniques can help position your company or
your customer to take advantage of these more
readily accessible, and already proven, reserves”.

This year the traditional pre-conference
training course has been dedicated to such topics
as “Coiled Tubing and Its Application” and “Subsea
Well Interventions”.

TECHNICAL AGENDA

Due to an impressive number of speakers the
conference agenda included a wide range of
issues including such technologies as well drilling
with considerable vertical deviations, usage of
small-diameter steel cables, new methods of
enhanced oil recovery, enhancement of labor
productivity, subsea operations, development of
new equipment, tools and materials.

Due to depletion of conventional oil and
gas fields there is an upsurge of interest in
development of subsea fields and discussions
about well interventions for offshore production
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WHTEPEC K PA3PAOOTKE NOABOAHBIX MECTOPOXKACHUM, 4
OOCYK/IEHUE BHYTPUCKBAXKUHHBIX PA6OT IPU JOObIYE HA
mesb(pe NPUBIEKAET K CEOE BHUMAHUE CIIEIIUATUCTOB U
Pa3pabOTYNKOB HOBEHUIIETO OOOPYJOBAHUS. B 3TOM CBA3U B
cexpuu J1ogBOAHBIE BHYTPHUCKBAXKUHHBIE PA6OTHI> OBLIN
PaCcCMOTPEHBI HOBBIE PA3PA0OTKH B O6JIACTU OOOPYJOBAHUSA
JUI paOOTHI HA MIEIb(ME U NPAKTUYECKUH OIBIT IPOBEACHU S
TAKUX PaOOT, IPU ITOM OCOOOE BHUMAHUE ObLIIO YAEIEHO
INIyOOKOBOAHBIM Onepanusam. KpoMe Toro, 06eCie4eHnIo
0€30MACHOCTH JOOBIYH U LIEJIOCTHOCTH CKBAXXUH IIPU PadoTe
C MOPCKUX IIAT(HOPM OBLI ITOCBSIIEH PsiJ] AOKIAIOB IPYTOHU
ceccruu — «l1eJIOCTHOCTD CKBA’KMHBI U [TPOMBIIIIEHHASA
6GE30IIACHOCTD>.

O HOBBIX BO3MOXKHOCTSIX B OOJIACTU IPOBEJICHUS
BHYTPUCKBA)KUHHBIX PA0OT HA GOJIBIINX INTYOUHAX
TOBOPHJIOCH U B IJIEHAPHOM JIOKJIa/ie AsTaHa Mapcaka,
CHELUAINCTA IO 3AKAHYUBAHUIO U KAITUTATIBHOMY
PEMOHTY I'ITyOOKOBOAHBIX CKBAKMH KOMITaHMHU Shell. Anan
popadboTaa B KOMIAaHUU 6oiee 30 JIeT, U3 HUX ITOCICTHUE
15 OH NOCBATUI TPOEKTAM IO IO BOJJHOMY 3aKAHUYNBAHUIO
CKBAXXUH. JIOKIAJYUK OTMETUIL, YTO B HACTOSIIEE BPDEMS
B MUPE PACTYT OOBEMBI OYPEHMUA U 3AKAHIYUBAHUSA
INIYOOKOBOJAHBIX CKBAKWUH, IOCKOJIBKY 3HAYUTEIbHAA 9YACTh
JIETKOJOCTYITHON HE(PTH YK€ OOHAPYKEHA U JOOBITA.

B CBA3M € 3THUM B YK€ PAOOTAIOIMMNX CKBAXKUHAX HEOOXOJUMO
IPOBEJICHUE BCE 6OIBIIEIO KOMNYeCTBa orepanut no TKPC
NPU3BAHHBIX YEMIEBUTD U YIIPOCTUTD JOOBITY, 4 TAKXKE
MOBBICUTB HE(PTEOTAATY OTAETBHBIX MECTOPOXIEHHN.

VY49aCTHUKN KOH(PEPEHIIUN UMEIN BO3MOKHOCTD IIOCETUTD
LEJIBIX IBE CECCHUM, IOCBAIIEHHBIE HOBEUIITUM Pa3pabOTKAM
B 001aCTU OOOPYJOBAHM S, MHCTPYMEHTA U MATEPUAJIOB,
HCIIOJIb3YEMBIX JUIA IIPOBEIECHUA NI ONTUMU3ALIAHN TEX
WJIA UHBIX BHYTPUCKBAKUHHBIX PA0OT. [Ipe3€HTAIINN 9TUX
ceccuy CoO6paIn 60IBIIOE KOJIMYECTBO CIYIIATEIICH,

Y KOTOPBIX 6BIJIO MHOT'O BOITPOCOB IIPAKTHYECKOI'O
XapaKTepa K JOKJIAAYNKAM U3 KOMIIAHUA — JIMJEPOB

B 00J1ACTU HOBEHUIINX TEXHOJIOTUN B OOOPYAOBAHUS:
Schlumberger, Baker Hughes, Halliburton, Weatherford, NOV.
B yacTHOCTH, CIIEIIUAJIMCTHI IIPOSBUIIN OOJIBIION NHTEPEC

K JOK/IAy «I€XHONIOIrn4eCKui 3(phEKT UCIIONb30BAHHU S
KOJITIOOMHI'A BKYIIE C HOBOM CHCTEMOM ITEPEavu JAHHBIX

B PEKUME PEAJIbHOTO BpeMeHW» (142714, M.JIk. Tarrar,

H.A. Mioppen, T. CragpxeH, Baker Hughes). OncanHas B
NPE3EHTALIMU CUCTEMA HE BIIMAET HA IPOU3BOJIUTEILHOCTD
TUOKOU TPYOBL, HE JOOABJISIET €M BECA, HE MEIIAET IIOTOKY
JKMJIKOCTEH, HO B TO K€ BPEMSI C €€ TIOMOIIBIO MOYKHO DOoJIee
TOYHO KOHTPOJINPOBATD OJIOKEHNE KOMIIOHOBKH, CJIETUTD
32 TyOUHOM IIPOBOAMMBIX pa0oT. [TosnydyeHune 601e€ TOUHbIX
JIAHHBIX O TEMIIEPATYPE, JABJICHUN IO3BOJISIET IPOBOAUTH
CJIOKHBIE KOJITIOOMHTOBBIE OIEPAITUH. JJOKIA]] TAKXKE
coaieprKaJI THPOPMAITHIO O KOMIIOHEHTAX JAHHOM CUCTEMBI U
MNPUHIAIIAX €€ PA6OTHL.

TpaguIIMOHHO 3HAYUTEIBHBIN MHTEPEC Y CIIELIUAJIMCTOB
BBI3BAJIM U IPE3EHTAIIUU CECCUHU, TOCBAIIECHHOI
NPUMEHEHUIO KOJITIOOUHI'A. 3[1ECh MOYKHO OBLJIO YCIIBIIIATD O
TOM, KAKO€ OOOPYAOBAHNE U KAKIM OOPA30M UCIIOIb3YETCS
MIPY Pa37IMYHbBIX KOJITIOOGMHTOBBIX ONEPAITHIX, IPUYEM
PEYB 11712 O KOHKPETHBIX CJIYUYASIX U3 IPAKTHUKU: HAIIPUMED,
06 yCHENTHOM IPUMEHEHHNH KOHIIEHTPUYECKUX T’HOKUX }

draw attention of specialists and developers of
state-of-the-art equipment. In this respect within
the framework of the “Subsea and Deepwater
Interventions” session the latest developments in
the sphere of offshore equipment and operational
practice were discussed with special focus

on deepwater operations. Besides, within the
framework of the “Well Integrity and HSE” session
a number of reports were dedicated to the issues
of ensuring well integrity and production safety
when working from the offshore platforms.

Plenary report of Alan Marsack, Deepwater
Well Workover and Completion Specialist, Shell,
was dedicated to new possibilities in the field
of deepwater well interventions. Alan has been
working for Shell for 30 years, 15 of which he
dedicated to the subsea well completion projects.
The speaker emphasized that due to the fact
that a large part of the easy oil had been already
discovered and produced, the scope of deepwater
well drilling and completion is currently on the
rise. In this respect it is necessary to perform more
and more servicing and workover operations at
the currently operating wells aimed at cheapening
and simplifying the production as well as
enhancing oil recovery at certain oilfields.

The conference participants had an
opportunity to attend two sessions dedicated
to new equipment, tools and materials meant
for performance and optimization of certain
well interventions. The presentations within the
framework of these two sessions gathered a lot
of people who asked practical questions from
the speakers representing industry’s leading
companies in terms of new technologies and
equipment like: Schlumberger, Baker Hughes,
Halliburton, Weatherford, NOV. The specialists
were particularly interested in the report
“Operational Benefits of Coiled Tubing Enabled
with New Real-Time Data Communication
System” (142714, MJ. Taggat, N.A. Murray,

T. Stagen, Baker Hughes). The system described

in the report does not influence the coiled tube’s
productivity, does not add any weight to the

tube, does not impede the flow of fluid but at the
same time allows controlling the position of a
bottomhole assembly more accurately, monitoring
the depth works are performed at. Availability of
temperature and pressure data allows performing
complicated coiled tubing operations. The

report also contained information about the
components of this system and its operational
principles.

The presentations made within the framework
of the coiled tubing application session also raised
traditionally great interest among the attendees.
We could learn about the types of equipment
and technology of its application during various
coiled tubing operations. The presenters spoke }
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TIEPCIICKTUBBI

TPyO [711 BO3OOHOBJIEHUS JOOBIYU M3 IOABOAHBIX I'A30BbIX
CKBaXMH C AHIT/I. AKTYaIbHOCTD IIPEJOCTABIEHHBIX PA6OT
HE BBI3bIBAJIA COMHEHUIL: B IOCJIEJHEE BPEMS B CBS3H C
BBIPAOOTKOI MECTOPOXKACHUU U yJOPOKAHUEM PA3BEIKHU
3HAYUTEIBHO BO3POCIA POJIb CEPBUCHOIO OOCTYKUBAHUS
CKBaXXUH, pa0OT MO NPOBEJICHUIO UX TEKYIIETO U
KaUTAJIBHOTO PEMOHTA. THOI/IA [Jaske A3BIKOBOM 6apbep
HE MEIIAJI CJIYIIATEISAM U JOKJIATUHUKAM HAXOJUTb UCTUHY
B criope: crienuanncT M. Yasec u3 Shell, mogroToBUBIINMT
JIOKJIa]1 OO0 YCTAaHOBKE OBICTPOAECHUCTBYIONIUX KOJIOHH

I'HKT 6€3 m1yleHUs CKBAa>KUHBI, HAIIEI OOLINH SI3bIK CO
CHEUATNCTAMU-KOJIJIETAMHU, TEXHUYECKHE 3HAHUS U JKEJIAHUE
JIEJINTHCS OIBITOM KOTOPBIX C JINXBOI HOKPBLIX IPOOEJIBI B
AHIVIUICKOM SI3BbIKE.

CnenyeT OTMETUTD JOKIA HA TEMY «OIBIT TPUMEHEHU S
KOJITIOOMHIA ITPU IPOBEJIEHUH HETPAJULIMOHHBIX PA0OT
O TAMIIOHUPOBAHUIO M IMKBUIAIIUH CKBAKUHBI [IO/] 34AHUEM
mkosb! B FOXKHOI AprerTune» 143261,

X.x. I'parepodn, T. Kanbso, YPF). Pazsesika 1 066192 HEPTHU

B ropojsie Komogopo-Pusagasus uMeeT 60J1e€ 4EM CTOJIETHIOIO
UCTOPHUIO, 32 3TO BPEMS B UEPTE rOPO/Id OBUIO IIPOOYPEHO
OoJee ABYX THICAY CKBAKMH. [IpH 3TOM paboTa B YepTe
ropo/ia HAJIAraeT Ha JOOBIBAIONTYIO KOMITAHUIO MHOXKECTBO
OI'PaHUYEHUI. MHOI'HIE€ CKBAKUHBI OBLIIU IIPOOYPEHBI 1
3a6ponIeHbl. TaK CIIYYHIOCh U CO CKBAKMHOM Ch-1943,
KOTOpas ObL/IA BBEEHA B 9KCILTYaTaLMIo B 1970 roxy,

a B 1986-M, BOITPEKH BCEM MIPEAYIIPEKICHUSIM U 3aIIPETAM,

HA 3TOM MECTE ObLIA IOCTPOEHA IIKOJIA, KOTOPAsA
(PYHKIIMOHHUPYET U IO CEX IEHb. PAGOTHI OBLIIO HEOOXOJUMO
32KOHYMTD B KPATYANIINE CPOKH (TIOKA VIMIUCHh KAHUKYJIBL).
BHYTPUCKBa)KMHHBIE PAOOTHI OBLIIU IIPOBEACHBI 34

12 1HEN, U TONBKO 6s1arofapst YETKOU U CJIAKEHHOI padoTe
JIOOBIBAIOLIEN Y CEPBUCHOM KOMITAHUI UX Y/1AJI0Ch O€30I1ACHO
3aBEPIINTD.

B 3TOM 1oy KOMITAHUH ITOAT OTOBUJIN HE TOJIBKO JOKJIA/IbI 1
HAIVIAAHBIE IPE3EHTALINY, HO U TAK HA3bIBAEMBIE JIEKTPOHHBIE
nocTrepsl (ePosters), KOTOPbIE MOXKHO ObLIIO HAOIIOAATh HA
OOJIBIIMX MJIA3MEHHBIX 9KPAHAX. DJIEKTPOHHBIE ITIOCTEPHI
BKJIIOYAJIN B €64 AyINO, BUJIEO U AaHUMAITMOHHBIE POJIMKU, YTO,
HECOMHEHHO, ITO3BOJIMJIO HA HOBOM MHTEPAKTUBHOM YPOBHE
OPraHU30BATh KOHTAKT MEXK/Y IIOCETUTESMHA U ABTOPAMH.
Hanpumep, C. Kunam6u u C.M. TUIITOH U3 YHUBEPCUTETA I
Tanca (Oxnaxoma, CIIIA) 1eMOHCTPUPOBAJIN AIEKTPOHHBIA
MOCTEP, HOCBAIIEHHBIN PA3BUTUIO JIA3EPHOI'O IPUOOPA
KOHTPOJIS COCTOSIHUS THOKOU TPYOBL

SKCMNOHEHTbI N MOCETUTEJTN

B aTOM rosy 60s1ee 60 SKCIIOHEHTOB ITPUHSUIA YYACTHE B
BBICTABKE, IPOXOJAIIEN OMHOBPEMEHHO ¢ KoH(pepeHiuein
10 KOJITIOOMHT'OBBIM TEXHOJIOTUSIM U BHYTPUCKBAKUHHBIM
pa6otam SPE/ICOTA. TIOCETUTEIN BBICTABOYHOT'O 32714 UMEIU
BO3MOXKHOCTb O3HAKOMUTBCS C HOBEUIITUMU PA3PAOOTKAMU
B OOJIACTU KOJITIOOWHI'A U IOJTyYUTh NPEJCTABIEHUE O
TOM, KAKO€ OOOPYAOBAHUE CEMYAC UCTIONB3YIOT CEPBUCHBIE
KOMITaHUU. [IpU 3TOM psii HOBUHOK BbI3BAJ1 HAUOOJIBIIINHI
WHTEPEC Y YIACTHUKOB KOH(DEPEHIINMN.

Komnanus Weatherford 1eMOHCTPHUPOBAJIa HA CBOEM CTEH/IE
HOBBII, HEJJABHO 3AIIATEHTOBAHHBIM, HO y2KE€ OITPOOOBAHHBII

about actual practical cases: for example, about
successful application of concentric coiled tube
to renew production from the underwater gas
wells with abnormally low formation pressures.
There was no doubt in the importance of the
presented works: recently due to depletion

of the fields and appreciation of exploration
prices, the role of well servicing and workover
has become more important. Sometimes even
language barrier could not prevent the speakers
and the audience from finding out the truth: M.
Chaves from Shell, who prepared a report about
installation of velocity strings without killing
the well, found a common language with the
colleague specialists whose technical knowledge
and willingness to share experience filled the
English language gaps.

We should also mention the report
“Unconventional P&A Intervention With Coiled
Tubing Below a School Building: Comodoro
Rivadavia, South Argentina Case History” (143261,
HJ. Graterol, T. Calvo, YPF). Oil exploration and
production in Comodoro Rivadavia started more
than one hundred years ago. Over this period of
time more than two thousand wells were drilled
within the city. It should be noted that working
within the city imposes certain limitations on
the operator. Many wells were drilled and then
abandoned. This was the case with Ch-1943
well that was commissioned in 1970. In 1986
contrary to all the warnings and bans, a school
(which is operational till now) was constructed
on the site. It was necessary to do the work in
the shortest possible time (while children were
on vacations). It took 12 days to perform all the
well interventions and only thanks to properly
coordinated work of the producer and service
companies the works were safely completed.

The companies prepared not only the reports
and vivid presentations for the latest forum, but
they also had the so-called electronic posters
(ePosters) that could be seen in big plasma
screens. ePosters incorporated audio, video
and animation that allowed establishing an
interactive online contact between the attendees
and the authors. For example, S. Kilambi and S.
M. Tipton from Tulsa University (Oklahoma, USA)
demonstrated an electronic poster dedicated to
the development of a laser scan inspection tool
meant for coiled tubing state monitoring.

EXHIBITORS AND ATTENDEES

This year more than 60 exhibitors have
participated in the exhibition held in parallel to
SPE/ICOTA Coiled Tubing and Well Intervention
Conference. The attendees of the exhibition hall
had an opportunity to get acquainted with the
latest developments in the sphere of coiled tubing
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IUTANIEYHbIN NpeBeHTOp RapidRedress. OH ncnonb3yeTcs and get and insight into the equipment currently
JUISL UBOJISIIIMM CTBOJIA CKBAKMHBL, 3AITUIIASI €€ BO BPEMS used by service companies. A number of novelties
MIPOBEACHUS BHYTPUCKBAKUHHBIX PA0OT C UCTIOJIb30BAHUEM stirred great interest of the conference attendees.
KaHATHO-Ka6€IbHOTO 060pyAOBaHUs. KaHaTHbIE pabOTHI B Weatherford demonstrated a new, just recently
CKBAXXUHE YACTO TPEOYIOT 3aMEHBI IIAIEK IPEBEHTOPA, U patented but already tested RapidRedless
ONEPATOPBI UCHOJIb3YIOT HECKOIBKO IIPEBEHTOPOB 34 OIHY Wireline Valve. It is used to isolate a wellbore
OIEPALIHIO, YTOOBI U36€KATD CIIOKHOCTEN C U3BIIEUEHUEM protecting the well during interventions with
LWIMHIPOB U3 OAHOT'O U TOTO 2K€ MPEBEHTOPA. [IpeBEHTOD the use of wireline equipment. Wireline jobs
koMmaHuu Weatherford s5KOHOMUT BpeMs, 3aTPAYUBACMOC often require replacement of preventer rams,

HAa 3aMeHy JeTael. MI3BaedeHne U yCTAHOBKA LIMJIMHIPOB SO operators use several preventers during one
MIPOU3BOAATCI MAKCUMAJIBHO JIETKO U IIPOCTO, IPHUYEM 6€3 operation to avoid problems and difficulties
UCIOJIb30BAHM IOIOJIHUTEIBHOIO MHCTPYMEHTA. related to removal of cylinders from one and the

Kommnanus Baker Hughes npencrasuna cucremy SWIFT — same preventer. Weatherford’s preventer saves
HACOCHO-KOMITPECCOPHOE CITYCKO-TTIOABEMHOE KA0EIbHOE time spent on parts replacement. It is very easy to
060pYyIOBAHUE. DTA OJIOUHASI CUCTEMA PA3PAOOTAHA JIs remove and install preventer cylinders and you
YCTAHOBKHU M U3BJIEYEHU ST HACOCHO-KOMIIPECCOPHBIX do not need any additional tools to do this.
ONPECCOBOYHBIX BDEMEHHBIX TAKEPOB. OHA UCHOJIb3YET Baker Hughes showcased its SWIFT system —
SKHUJIKOCTD U3 CTBOJIA CKBAKHUHBI IMOO U3 CHEIUATIBHOT'O through-tubing slickline setting tool. This system
pe3epByapa, HAKAYNBAA ITAKEP U CO3/ABAS JABIEHUE, HO is meant for installation and retrieval of through-
MIPU 3TOM HE PACXOAYS 6ATAPEIO 3a00HUHOIO IBUT'ATEIA. tubing inflatable packers. It utilizes wellbore fluid
HoBas pazpaboTKa MO3BOJIAET 33/IEUCTBOBATH MEHDIIIE or fluid from a special tank to inflate a packer
MEPCOHAJIA IPU OOCTYKUBAHHUH, OOECIIEUNTh MUHHUMAIBHOE and create pressure and it does not consume
BO3/JIEUCTBUE HA OKPYIKAIOUIYIO CPENY, CHU3UTh BDEMEHHbBIE the power of the bottomhole motor battery.

U IEHEKHBIE 32TPATHI HA oriepanuio. Kpome Toro, cucreMa This new development allows employing fewer
JIETKO MOJKJIIOYAETCA K JIIOOOMY KOMIIBIOTEPY yepe3 USB, personnel for servicing operations, ensuring
YTO YIPOIIAET IIPOIPAMMHPOBAHME ¥ KOHTPOJIb BO BpEMSI minimum environmental impact, reducing time
NPOBEAECHUSA PAOOT. [lTaHHOE 6JI0UHOE O6OPYAOBAHHE and money spent for an operation. Besides, the
COCTOMT U3 5 MOAYJIEA ¥ PACCUUTAHO HA UCTIOJIb30BAHUE IIPU system can easily be connected to any computer
Temuieparype o 150 °C. via USB what makes system programming

Kommnanus Mi SWACO npeacTaBuia BHUMaHUIO and operational monitoring much easier. This
MOCETUTENEN HOBYIO CIIELIUATTU3UPOBAHHYIO XKUJKOCTD 151 equipment is comprised of 5 modules and is
BHYTPUCKBA)KMHHBIX PA60T. OHA MOXKET UCIIOIb30BATHCA B designed to be used at the temperatures of
CKB2)KMHAX INIYOUHOI 6071€€ 8 KM U B CKBA)KMHAX C OOIBIINUM up to 300 °F.

OTXOJOM OT BEPTUKAJIH, C TeMIIEPATypoi Boiie 150 °C, Mi SWACO presented its new special

4 TAKJKE IIPU IOHYKEHHOM I'HIPOCTATUYECKOM JABICHUH intervention fluid. This fluid can be used in

B CTBOJIE€ CKBAKUHBL JKugKkocTh FIOPro nuMmeeT HU3KUU the deep wells (more than 26,000 feet), in the
KO3(PUIIUEHT TPEHUS U IPAKTUYECKU HE COIEPKUT wells with considerable vertical deviation, at the
TBEPABIX YACTUL], TAKUM OOPA30M, OHA SIBJISICTCS UE€AIbHBIM temperatures above 300 °F, as well as under low
PELIEHUEM JIISI IPUMEHEHU S HE TOJIBKO B KJIACCUYECKUX wellbore hydrostatic pressures. FloPro fluid has
KOJITIOOMHI'OBBIX OIEPALUAX, IOCKOJIBKY ObLIA pa3paboTaHa low friction coefficient and contains almost no
JUISI UCITOJIb30BAHMS IIPU IIPOBEJEHUN YHUKAJIbHBIX solid particles. So, this is an ideal solution not
BHYTPUCKBAXKUHHBIX PA0OT. only for conventional coiled tubing operations,

B 11€710M BBICTAaBKA OTOOPA3MJIA BECH CIIEKTP HOBEHIIINX but also for unique interventions.

Pa3pabOTOK, IPEACTABICHHBIX HA PIHKE OOOPYAOBAHUSL At large, the exhibition showcased the whole

U YCIIYT 151 HE(PTEra30BOI'O CEPBUCA. MOXKHO OBIIO range of new developments available on the
MOCETUTD KaK CTEH/IbI KPYITHBIX MEKTYHAPOJHBIX market of oil and gas equipment and services.
KOMITAHUI, TAK ¥ HEOOJIBIITUX IIPEATIPUATUAIN, PAOOTAIONINX The attendees had an opportunity to visit the

C JIOKAJIbHBIMU PBIHKAMH, HO HE TEPAIOIMUX OT 3TOI'O CBOEM stands of big international companies as well as
IIPUBJICKATEIBHOCTH KAK IIOTEHIMAJIBHBIX IIOCTABIIHUKOB. smaller enterprises working on the local markets,
Takoe pazHOOO6pA3UE SKCIIOHEHTOB CO3/JAJI0 HEIIOBTOPUMYIO but still being potential suppliers. Such variety
aTMocdhepy 06MeHA TPOPECCUOHATBHBIM OIIBITOM U of exhibitors created a unique atmosphere of
YCTAHOBJICHUS JICJIOBbIX KOHTAKTOB. experience sharing and networking.

Ha npoTsrkeHnu psia jiet KoHgpepeHIs U BBICTABKA 110 For a number of years SPE/ICOTA Coiled Tubing
KOJITIOOMHTOBBIM TEXHOJIOTHSIM U BHYTPUCKBA)KMHHBIM and Well Intervention Conference and Exhibition
paboTam SPE/ICOTA IPOYHO YACP:KUBACT PEMYTAIIUIO OJTHOTO remains one of the most anticipated oil and gas
U3 CAMBIX OKM/IAEMBIX 1 OOT'AThIX HA HOBUHKU (DOPYMOB service forums presenting a lot of innovations.
He@TEra30Boro cepuca. Hajeemcs, 4To Tak 6yJeT U BIIPEADL.  © We hope it will remain the case in the future. ©
Kcenusa JOBPEBA, <BpeMs KOJXTIOOHHI > Kseniya DOBREVA, Coiled Tubing Times
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BPEMY JIEFTKOWI HEDTW MPOXOONT

THE TIME OF EASY OIL ENDS UP

TIpoussooumeni 060Pyoo8arus 0151 Hehme2a308020 CePEUCA, NPEOCASUNeIU
CePBUCHBLX KOMNAHULL U OMPACTICELLX HA)UHO-UCCICO08AIMEIbCKUX UHCIUNTYNO0E
30 KDY 2bIM CIOSIOM OOCYAHCOAION AKm)aibHsle npooaembl PA36UImusL Ompacu.

Oil and gas services equipment manufacturers, vepresentatives of service companiies
and scientific and research institutes participated in the round table to discuss current

issues of industry’s development.

Amutpuii I puGaHOBCKHH, IEPBHIH
3aMEeCTHTEJb IT€HEPAJTBHOIO JUPEKTOPA
C3A0 «®Puaman: B HacToAEE BDEMS HA PBIHKE
060PYAOBAHUS JJIs1 HE(PTETA30BOI'O CEPBUCA
HOSIBIAIOTCS BCE HOBBIE PA3PA0OTKH, IPEIATAETCA
HMCNONb30BAHUE HHHOBAIJMOHHBIX TEXHOJIOTUH.
OJHAKO OYEBHU/THO, YTO NPEAIOKEHHUE HOBBIX
TEXHOJIOTHH NPEBBIIIAET CIIPOC HA UX BHEJPEHUE.
91O TOPMO3UT IIPUXO/ HOBBIX TEXHOIOIMN? Kakue
HOBBIE TEXHOJIOTUU UMEIOT HAUOOJIBbIIIHE MAHCHI
MHOMYYUTh HMIUPOKOE PACHPOCTPAHEHUE?

Anexkcanap Kydepyk, mepBbII 3aMECTHUTEID
JUPEKTOPA IO KOOPAHUHAITNH U PA3BHTHIO
000 J0r-Hedrera3s»: [lemessie! Te, KOTOPBIE
NPUHUMAIOTCS 3aKa34YUKaMU. OHHU BEJIb OOBABIAIOT
TEHJIEPHI U 3AKYIIAIOT TO, YTO UM BBITOJJHEE.
[7TaBHYIO POJIb U CETOAHS UT'PAET, U B OJIMKANUIIIEM
OyaymeM OyJET UT'PATh COOTHOIIEHUE «1I€HA —
Ka4ECTBO>.

Amurpuii TpeTbaKOB, HHKEHEP-
KOHCTPYKTODP TA00PATOPHUH TEXHUKH U
TEXHOJOTHH JOOBIYH HE(PTH H GOPHOBI
C OCJIO;KHEHHSAMH B pA0OTE CKBAKHH
BeaxHUIINHedTH: EC/IN MBI TOBOPHUM O
BHEJIPEHHUHU UMEHHO HOBBIX TEXHOJIOTUI, TO
O KAKUX TEHJAEPAX MOXKET UATU PEYb? DTO
HEOCBOEHHAS HUIIA, UHHOBALIMA. YTO MEMaeT
BHEJIPEHUNIO HOBBIX TEXHOJIOTUIT? Ha MOI1 B3I/,
UX BHEIPEHUIO B HE(PTEra3oBou cepe, Kax,
BIIPOYEM, U B JIIOOOH IPYTIOH, IPENSATCTBYET
4yesioBeyecKuil paxrop. [Ipome npojgokaTh
JIEJIATh BCE MO CTAPUHKE. A HOBOBBEJIEHHUE BCET1A
06pEYEHO HA IIPEOJOJIEHHE ONIPEAEIEHHOIO
HEJIOBEPUSL.

ApTém IIuH, MEHEIKEP MOAPA3TECTCHHU I
KOJITIOOMHIOBOI'O O0OPYJOBAHH A KOMIIAHHH
Weatherford: I pacckaxy o IpaKTHYECKUX
MOAXOAAX, KOTOPBIE CETOHA HAOMIOAAIOTCS B
3anaHor Cubrpu. PaHblie yIJIOTHEHHUE OYpEHUS
NPOU3BOANIOCH B OCHOBHOM BEPTUKAJIBHBIMHA
CKB2’KMHAMH, 4 HE HAIPABJIEHHBIM OyPEHHEM.
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Dmitry Gribanovsky, First Deputy Director
of NOV Fidmash: new developments and innovative
technologies are currently proposed at the market
of oil and gas servicing equipment. But it is obvious
that the supply of new technologies is higher than the
demand for it. What hampers the distribution of new
technologies? What kind of new technologies have
more chances to become widespread ones?

Alexander Kucheruk, First Deputy Director
for Development and Coordination, Yug-
Neftegaz: Cheap ones! Technologies that will be
accepted by the customers. The customers announce
tenders and purchase technologies that are cost-
effective for them. Nowadays and in the nearest future
value for money factor will play the key role.

Dmitry Tretyakov, Design Engineer,
Laboratory of Equipment and Technology of Oil
Production and Mitigation of Well Operation
Problems, BelNIPIneft: If we mean introduction
of really new technologies, why do we speak about
tenders? This is an untapped market segment, an
innovation. What hampers the introduction of new
technologies? I think that a human factor hampers the
introduction of new technologies in the oil and gas
sphere, like in any other sphere. It is easier to continue
performing works in an old manner. And innovations
are always destined to overcome certain distrust.

Artyom Tsin, Manager of the coiled tubing
subdivision of Weatherford: I will tell you about
practical approaches that are currently practiced
in Western Siberia. Previously during in-fill drilling
mainly vertical wells were drilled. If a decision was
made about drilling a horizontal well, the candidate
well was considered without further hydraulic
fracturing. That means that the wellbore length was
supposed to compensate the benefits of hydraulic
fracturing. And currently we have technologies that
allow performing multipoint hydraulic fracturing
in one horizontal wellbore (up to six, seven, and,
theoretically, ten hydraulic fracturing operations). It
is obvious that further development of new fields and



Ecy npuHMMAJIOCh PEMIEHHE O OYPEHUHU
TOPU3OHTAJIBHON CKBAKUHBL, TO KAHUATA
paccMmartpubanu 6e3 npumeHeHus ['PIT To ecTp
JUITMHA CTBOJIA JIOJKHA ObLIIA KOMIIEHCUPOBATH
BBITO/IBL, TOJIYYAEMBIE OT TUPOPA3PHIBA.

HpIHE NOSBUINCH TEXHOJIOTUH, IO3BOJISIONIHNE
NPpOMU3BOAUTHL MHOroTO4YeuHbIe ['PIT mo ogHOMY
CTBOJIY B TOPU3OHTAIBHOM CTBOJIE CKBAKMHBI
(710 MEeCTH, CEMU, TEOPETUYECKHU JI0 JECATH
I'PIT). O4eBUIHO, YTO IAJIbHEN A Pa3pabOTKa
HOBBIX MECTOPOXKJACHUH, YINIOTHEHUE CETKHU
OypeHus 6y1yT HIPOUCXOAUTD C UCIIOJIb30BAHHUEM
STUX HOBBIX TEXHOJIOTUH, KOTOPBIE TIO3BOISIOT
COKPATHUTb 3ATPATHl HA CTPOUTEIBCTBO CKBAKUH
U BpEMsI 1O BBO/IA UX B AKCIIYATAIIHIO BIBOE.

HoO B 103)KHBIX PAMIOHAX, I7I€ pa3pabaThIBAIOTCS
KapO6OHATHBIE KOJIEKTOPBI, HECOMHEHHO,
BBII'OJJHEE IPUMECHSITh HAIIPABJICHHOE OypEHUE.
OIHAKO TaM IOKA JOCTATOYHO JOOBIBAIOT U U3
OOBIYHBIX CKBAKUH.

I Il ||||||| I|| Iffiil]
Ml "||I||||JI

in-fill drilling will be done with the use of such new
technologies, which will allow halving the cost of well
construction and the time before commissioning of
a well. But in the Southern regions where carbonate
reservoirs are exploited, it will surely be more
profitable to use directional drilling. However, they
still have enough production from the ordinary wells.

As for the coiled tubing technologies, they will be
applied for further opening of productive intervals
because multipoint hydraulic fracturing is associated
with intermediary isolation between the gaps, and
with the setup of barriers. Coiled tubing can be
applied in a wide range of operations: closing and
opening of certain intervals, completion, bringing
wells to stable production. In this case heavy units
with long tubes and downhole tools (including
milling tools) will be used. It actually will be a new
step of coiled tubing development in the Russian
Federation.

Yro Kacaercsa
KOJITIOOMHT'OBBIX TEXHOJIOTHH,
TO OHU OYyAYT 3271€HICTBOBAHBI
JUTSL JATBHENUIIIET'O BCKPBITHSA

JIHenka ana KonTioOMHra o4eHb LMPOKaN: 3aKpbITUE UK
OTKPbITUE OTAESIbHbIX y4AaCTKOB, OCBOEHWNE, BbIBOA, HA PEXUM.
KonTioOuHr OygeT 3aaencTBoBaH 34eCh B BUAE THXESbIX yCTAaHOBOK

paGOYHX HHTEPBANOB, IoToMy | CAJIMHHBIMUW TpyOamu 1 3a60MHbIM, B TOM Yncie ppe3epHbIM,

4TO MHOroTo4e4uHbI I'PIT
CBA3aH C IPOMEXKYTOYHOU
U30IAIUEN MEXY PA3PBIBAMH,
C YCTAHOBKOI 6apbEPOB.
JIMHEeNKAa 171 KOJITIOOWHTA
O4YEHB MUPOKAS: 3AKPBITHE
WUJIU OTKPBITHUE OTAETbHBIX
Y44CTKOB, OCBO€HHUE, BBIBOJ,

WHCTPYMEHTOM. DTO U OyAEeT HOBbIN BUTOK Pa3BUTUS KONTIOOUHTa.

Coiled tubing can be applied in a wide range of operations: closing
and opening of certain intervals, completion, bringing wells to
stable production. In this case heavy units with long tubes and
downhole tools (including milling tools) will be used. It actually

will be a new step of coiled tubing development.

Ha pexxuM. KonTio6uHr éyaer
33/IEMICTBOBAH 3/1€Ch B BUJIE TAXKEIIBIX YCTAHOBOK
C AJIMHHBIMU TPy6aMU U 3a60MHBIM, B TOM YHCJIE
(Pppe3epHBIM, THCTPYMEHTOM. DTO U OYJ€T HOBBIHA
BHUTOK PA3BUTHUS KOJATIOONHI'A B POCCUICKO
depepanuu.

OAmurpuii FpubGanoBckuii: B OO0 «Iman-

ITeTpocepBUC» OPraHNU30BAHA OpUTA/IA, }

Dmitry Gribanovsky: Yamal-Petroservice has
a team that performs geophysical studies with the
use of coiled tubing. Do our colleagues have to make
efforts to promote their services or do the customers
accept the new technology without any hesitation?
Danila Frolov, Chief of the Coiled Tubing
Department of Yamal-Petroservice: the }
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OCYHIECTBIIAIONAS FEO(PUINIECKNE U3MEPEHUS

C IOMOUIBIO KOJNITIOOUHTA. XOTEIOCH ObI y3HATD,
IPUXOJUTCS JIN KOJUIETAM IIPOJBUTATh CBOU YCIIYyTH
C YCUJIMEM WU 3AKA3YHUKH IPUHUMAIOT UX HOBYIO
METOJUKY 6€3 KOJeOaHUIT?

Oanunaa ®PpoIoB, TUPEKTOP IO Opurage
THKT OO0 ¢Imai-IleTpocepBHC»:
3aUHTEPECOBAHHOCTD B HAIIUX YCIAYTAX Y
33aKA34YHUKOB 60/bI1451. MBI IPUOOPEIHN yCTAHOBKY,
BBCJIU €€ B pabOTY, U 34 IEPBBIX TPU MECHILA
C/IEJIAJIN IECATDh CKBAKUH. BBIIIIIN HA PEXXUM.
3aKA34YUKH, IPOABIIAA BBICOKU HHTEPEC, BCE EIIE
O 6OJIBIIEH YACTU IPUCMATPUBAIOTCS, U3YYAIOT
HaIu pacueHku. Ho, 1ymaio, yxe B O/uskaniiee
BpEMs OHU OyIyT IPUHUMATh PENIEHUA OBICTPEE,
HOTOMY YTO MH(POPMAIHUS O CKBA’)KMHAX UM OUYCHb
HY>KHA: BE/Ib HUKTO HE XO4YeT pabOTaTh BCJICIYIO.
MBI 3aHUMAaeMCS FeO(PU3UKON TOPU3OHTAIBHBIX
U CyOIrOPHU30HTAJIBHBIX CKBAXXKUH. VIMeeM
JIETKYIO yCTaHOBKY MK10T Ha maccu MA3a. ¥V
HA4C OPTraHU30BAaH OT/IE], B KOTOPBIH BOIIU U
reo(pU3NKHY, U CIEUATIUCTBI IO KOJITIOOHUHTY.

DTO YHUKAJbHBIN Ci1y4yal g Poccuu, rae, Kaxk
PaBUJIO, OAHA KoM aHus focTasasseT 'HKT, a
Jpyrast 1poBOAUT Ireodpu3uKy. COOTBETCTBEHHO,
CTOMMOCTbD YCJIYT B CJIY4a€ MOCIEJOBATEIBHON
PaboThI JBYX KOMITAHUH OBIBAET BBIIIE. Y HAC
CTOMMOCTD HUKE, [IOCKOJIBKY BCE JICJIAET O/THA
KOMIIAHHS. DTUM Mbl U UHTEPECHBI B HAIIIEM
PETrHUOHE, TOCKOJIBKY IIOKA OCTAEMCS €JUHCTBEHHOI
KOMIIAaHHEH, OO0'beJUHUBIIEH KOTTIOOWHT 1
reopusnky. Ho, 1ymMaro, KOHKYpPEHTBI B CKOPOM
OyIyIIEM Y HAC OSBATCS, IIOCKOJIBKY CEPBHICHBIE
KOMITAHUH, 33HUMAIOIUECS I'eO(PHU3UKOM, OYEHb
BHHMATEJIbHO IPUCMATPHUBAIOTCS K HAIIEMY OIIBITY,
OJTHAKO IIOKA HE OTBAXKUBAIOTCS €I'0 IOBTOPUTD.

Omurpuii I'pubanoBckuii: HasepHoe,
MOOAUBAIOTCS, KAK U 3aKA3YHUKH, BCET'O HOBOT'O?

Janauaa ®poaos: /[Iejio HE TOJIBKO B TOM, YTO
NO06AUBAIOTCH, 4 B TOM, YTO HAM IIPEJICTOUT IIONUTHU
H4 PUCK U PACIIMPUTD CIIEKTP NIPEAJIATAEMbBIX
yc1yT. Cefyac Mbl IPOBOJAUM I'eO(PHU3UYECKUE
HUCCIIENOBAHMS C IIOMOIIBIO TMOKOM TPy6rL. HO
B HEKOTOPBIX CJIY4asIX B 'A30BOM CKBAKHUHE
Ha 3200€ HAXOAUTCS BOJAA. [T03TOMY BCTAET
po6sieMa U3BJICUCHUS 3TOH BOBL U 3aKA3UHKH
MHTEPECYIOTCS y HAC KAK y IOAPIAIUKOB: «Eciu
CMOJXKETE yOpaTh BOAY U3 3206041, TO AC/IAUTE
reoU3HUKY. A HE CMOXETE — U I'eO(PU3NUKA 10/
BOIIPOCOM». KOHEYHO, MBI 3aMHTEPECOBAHHI B TOM,
4TOOBI PA3BUBATH KOMIIAHHUIO B HAIIPABJICHUH
MIPOBE/ICHUS ITOIOOHBIX PaAOOT, IOTOMY YTO OHU
BOCTPEOOBAHBI.

IOpuii ByTOB, 3aBE€yIOIIHH OTAEIOM
cTpouTeabCcTBa CKBaKUH be1tHUIINHedTH:
OT MOMEHTA UCNTBITAHUU HOBOU TEXHUKU U
BHE/IPEHU I ”THHOBAIIMOHHOM TEXHOJIOTUH JIO €€
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customers are highly interested in our services.

We have purchased a coiled tubing unit, put it into
operation, and completed work at ten wells over the
first three months. We reached the planned level of
operation. The customers, expressing high interest,
still familiarize themselves with the technology, study
our prices. But I think that in the near future they will
be quicker in their decisions, since they desperately
need information about their wells: nobody wants

to do guesswork at his wells. We are performing
geophysical studies of horizontal and subhorizontal
wells. We have a light coiled tubing unit MK10T on
the chassis of MAZ (Minsk Automobile Works) truck.
We have a department which employs experts in
geophysics and coiled tubing experts. This is actually
a unique case for Russia, where usually coiled tubing
and geophysical services are provided by different
companies. Consequently, if two companies work,
the price for services will be higher. We have lower
price because one company provides both services.
This is actually our advantage in the region because
currently we are the only company that joins coiled
tubing and geophysical services together. But I think
that soon we will have competitors as well, because
now the companies providing geophysical services
are familiarizing themselves with our experience, but
still do not dare to do the same.

Dmitry Gribanovsky: Probably they are a bit
afraid of all the novelties, like the customers?

Danila Frolov: The question is not only in being
afraid of novelties. We have to take a certain risk and
expand the range of offered services. We are currently
performing geophysical studies with the use of coiled
tubing. But in some cases there can be water down
the gas well. So there is an issue of how to remove
this water. And the customers tell us as contractors:
“If you are able to remove the water, then you can do
geophysical studies. If you are not able to remove the
water, then the need for geophysics is questionable”.



IIHPOKOT'O IPUMEHEHUS O0A34TEIBHO MPOXOJUT
ONPENEIEHHBIN NIEPUOJ. 11 B 3TOM NEPHOJE,
€CTECTBEHHO, BO3HUKAIOT HEKUE 6APbEPDL, IPEXKE
BCET'O CBA3aHHBIE C ONTACEHUSIMU PYKOBOAUTENEH
OTCTATB OT y2KE€ NPUHATBIX IPOU3BOICTBEHHBIX
1aHOB. Ha MO B3IVIsA/1, HA 9TOM 3TAIE OYEHD
BaKHO ITOJITOTOBUTB JJEUCTBEHHYIO IPOI'PAMMY
UCHOBITAHUI, CHOCOOHYIO IOKA34Th AKTYyaJIbHOCTD
U 3P PEKTUBHOCTD BHE/IPSEMON TEXHUKHU WU
TEXHOJIOTHH. [lyMA€TCs, YTO IPOU3BOAUTEISAM
060PYAOBAHMA HE TIOMEMIAJIO OBl UMETB B CBOEM
COCTABE CIELNANBHYIO CTPYKTYPY, KOTOPAas

OBI, IPEBAPUTENBHO OTPAOOTAB TEXHOJIOTHIO,
MNPEAIATaNa €€ 3aKa34YUKAM B KAUYECTBE HOBAIUU.
BO3MOXKHO, [Ja’Ke€ Ha JIBTOTHBIX YCJIOBUAX. Takasa
CTPYKTYPAa AOJIKHA OBITH CIIOCOOHA HAITIAHO,
MyTEM BBIIIOJTHEHUA PA6OT, JOKA3BIBATH
NPUOPHUTETHOCTb HOBOBBEIEHNH IO OTHOIIEHUIO

Of course we are interested in developing our
company to perform such works because they are in
demand.

Yury Butov, Chief of the Well Construction
Department, BelNIPIneft: there is always a
certain time period between the moment of testing
new technology, its introduction and the moment
when it starts to be widely applied. And during this
period of time, naturally, certain barriers occur. These
barriers are first of all attributed to the concerns of the
company leaders to fall behind the already approved
production plans. I believe that at this period of
time it is important to have a good test program
prepared that would be able to prove the relevance
and efficiency of the new equipment or technology.
I think that equipment manufacturers can have a
special department that would offer a new technology
(after its testing, of course) to the customers. Probably,

K CYIIECCTBYIOIUM METOJHKAM.

Omurpuii [puéaHoBckuii: Kakum
06pPa30M MOXKXHO COKPATUTD BPEMA
BHEJPEHUA?

IOpu ByToB: Kak s yxe ckasa,
CYIIECTBYET MHEPTHOCTD B IIPO/IBHKCHUHU
HOBBIX TCXHOHOI‘I/Iﬁ, CBA3aHHAA C
IIPOUN3BOACTBCHHBIMU IIJIAHAMMH.

Ho 6enopycckue MECTOPOXIAECHU S
HaXOJSATCS B IIOCJAECIHEN CTaJUN

MpousBoauTensam obopynoBaHms He NoMeLlano bbl UMeTb
B CBOEM COCTaBe CreLmasnbHyLo CTPYKTYpY, KoTopasi Obl,
npeaBapuUTenbHO OTpaboTaB TEXHONOMMIO, Npeanarana

ee 3aKa3yMKaMm B KayecTBe HOBaLMW.

Equipment manufacturers can have a special department
that would offer a new technology (after its testing, of
course) to the customers.

pa3paboTKH, TO3TOMY BHEJPECHHE

HOBBIX TEXHOJIOTUH 3/1€Ch C/ICP;KUBACTCS

€III€ ¥ OIACCHUSIMHU ITOTEPATH KAKYIO-TO

YaCTh IPOAYKIIMHU. MHE [yMaEeTCs, YTO 3TO
HEAIbHOBUHAS IOTUTHKA. MECTOPOXK/ICHUAM
Ha IIOCJIEJHEN CTAAUU Pa3pabOTKU, HAIIPOTUB, O€3
HOBBIX TEXHOJIOTUH HE OOOUTHCH. DTO €AUHCTBO U

60pbOA IPOTHUBONOJIOKHOCTEN, 3AKOH JJUAJICKTUKHU.

JJ1s1 TOrO 4TO6BI 3T2 OOPHOA OBLIA O0JIEE MATKOM,
U HY’KHO UMETB IPOMEKYTOUYHYIO CTPYKTYDY,
KOTOpPas 6Bl ITIOATOTABINBAIA BHEAPEHNE
HWHHOBAIIHH.

AMurpuii CEMUKHUH, HAYaJIbHHUK
oTaeaa pa3padoOTKH HEPTAHBIX U
ra3oBBIX MeCTOPOXKIeHHH 000 JIyKOoMHI-
Hu:xkHeBOMKCKHEePTH»: HOBbIE TEXHOJIOTHH,
0€3yCIIOBHO, 6yAyT pa3BUBATHCS. BpeMs j1erkoun
He(MTHU AJ151 HOBBIX MECTOPOXICHUH Y3KE
3aKOHYMJIOCh. BCe MECTOPOXACHHUSA, KOTOPHIE
CETroAHA OTKPBIBAIOTCS, 110 KPAUHEN MEDE,
OOJIBIITMHCTBO U3 HUX — 3TO TPYAHOU3BIEKAEMBbIC

they can offer an innovative technology to the
customers on favorable terms. But such a department
must be able to vividly (by performing the works)
prove all the advantages of a new technology over the
existent ones.

Dmitry Gribanovsky: How can we reduce the
time spent for introduction of a new technology?

Yury Butov: as [ have already mentioned, there
is certain passivity in terms of application and
promotion of new technologies, and this passivity
is related to the production plans. But Belarusian
oilfields are at the last stage of development. In this
case the application of new technologies is hampered
by the concerns about possible loss of certain
volume of production. But I believe that this is not a
forward-looking approach. Fields at the late stage of
development cannot do without new technologies.
This is actually the unity and the struggle of the
opposites. In order to attenuate this struggle it is
necessary to have an intermediate department that
would perform preparatory work for new

Bce MecTopoxaeHus, KOTOpbIe CErofHs OTKPbLIBAOTCS,
no KpanHen mepe, 60NbLIMHCTBO U3 HUX — 3TO

TpyaAHOM3BNEKaeMble€ 3anachbl.

All the newly discovered fields, at least the majority of
them, are represented by hardly recoverable reserves.

technologies introduction.

Dmitry Semikin, Chief of the Oil and
Gas Fields Development Department,
Lukoil-Niznhevolzhskservis: New
technologies will certainly develop. The time
of easy oil at new oilfields has ended up. All the
newly discovered fields, at least the majority }
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3aIaChL DTO OPIIOP, 3TO HUZKONPOHUIIAEMBIE C
YXYAIIEHHBIMHU (DUIBTPAIMOHHBIMH CBOMCTBAMU
KONNEKTOPLI. [ToaToMy y Hac Ha CeBepHoM Kacniuy,
0€3 IPEYBENNYECHU S, KAXK/1a51 CKBAXKUHA —

HOBBIC TEXHOJIOTUHU. PA60Ta B MOPE MJII0C
CJIIOKHOCTb CAMOU CKBA’KHUHBL... Y HAC JIJINHA
CTBOJIA — 8 TBICAY METPOB, 4 5 THICAY METPOB —
TOJIBKO TOPU3OHTAIBHAS €70 4aCTh. CUUTAIO, UTO
HOBBIE TEXHOJIOTUHU OYAYT UCHONIb30BATHCA KAK
MPU CTPOUTENBCTBE, TAK U IIPU 3AKAHUYHMBAHUU
CKBa>XWH. MHOTH€E U3 IIJIAHUPYEMBIX K BBOZY B
IKCILIYATALUIO CKBAKHUH OYAyT O60PYI0OBATHCS TAK
HA43bIBAEMBIM HHTEJUIEKTYAJIbHBIM 3aKAHYUBAHUEM
C OIITOBOJIOKOHHOM CUCTEMOM MOHUTOPUHIA
TEMIIEPATYPBHI IO BCEU JJIMHE TOPU3OHTAIBHOI'O
CTBOJIA. MBI cetigac paboTaeM C CEPBUCHBIMU
KOMITAHUSAMHU U PACCMATPHUBAEM BO3MOXKHOCTD
MNPOBEAECHUSA THPOPA3PHIBA IJIACTA B MOPCKUX
YCJIOBUSAX, YTO TAKXKE OYEHD CJIOKHO OCYHIECTBUTD
U TPEOYET CEPBE3HOI MOAIOTOBKH B INIAHE
pasMeneHnsa O60pPyIOBAHUA.

Huxounam I'aixas, 3aBeyIOIHH OTAEIOM
TEXHHKH U TEXHOJOTHH TOOBIYH HEPTH U
ucciaeaoBanuia CKkBakua betHUIINHebTH:

B MUpe NOKA e111e MHOT'O JIETKOU3BJIEKAEMBIX
3a1acoB. IMeHHO 3TO B IEPBYIO OYEpeEab
CIEPKUBAET BHEJIPEHUE HOBBIX TEXHOJIOTUM.

Ho xorzma Kakas-To KOMIIAHUSA IPUXOAHUT K TOMY,
4TO Y HEE OCTAIOTCA TOJIBKO MECTOPOXKIEHUSA

H4 YETBEPTOM CTAJUU PA3PAOOTKHU

of them, are represented by hardly recoverable
reserves. These are offshore fields, low-permeable
collectors with deteriorated filtration properties.

That is why in the North Caspian each well implies
innovative technologies. We work in sea, plus we have
complicated well structure ... For example, we have
wells with the wellbore length of 8 thousand meters
out of which 5 thousand meters is the horizontal part
of the well. I believe that new technologies will be
used for both well construction and well completion.

C TPYAHOU3BIEKAEMBIMHU 3AMACAMH,

OH4 OBIBAET BBIHYKJEHA UCKATh
AJIBTEPHATUBHBIE METO/IBI PA3PA0OOTKHU
ITHUX MECTOPOXKACHUI. YUTOOBI YIEPKATh

ByneT akTyansHO MHOro3abonHoe 1 FropU3oHTasbHOe
OypeHue, a Tak>ke OypeHne HaKJIOHHbIX CKBAaXXWH.
EcTecTBEHHO, KONTIOOMHIOBbIE TEXHONOMMK, PaguanbHoe

JO6BIY HA IPUBBEIYHOM ypoBHE, chnsute | BCKPbITUE MJlacTa.

TPagUEHT €€ MAICHUS, UIIYTCA U
BHE/IPSAIOTCS HOBBIE Pa3paboTKU. IToka
€CTh YTO JJOOBIBATD, IIOKA HEPTh TCUET,
WHHOBAIIUH HE CJIUIIKOM BOCTPEOOBAHBI.

Drilling of multi-branch, horizontal and slant wells will be
in demand. Of course there should be demand for coiled
tubing technologies, radial drilling.

Ho Kak TOJIBKO TO6bIYa HAYUHAET I14/1ATh,
HACTAET UX Yepe/l.

IOpuii ByTOB: byZieT aKTyaJIbHO
MHOI'03400MHO€E U TOPHU30HTAJIBHOE OypEHUE,
4 TAaKKe OypPEHME HAKJIOHHBIX CKBAXKUH.
EcTecTBEHHO, KOJITIOOMHIOBBIE TEXHOJIOI'HH,
pPaaAuaIbHOE BCKPBITHE IJIACTA, TAK KAK, Y4UTBIBAA,
HapuMep, 6€JI0PYCCKUE I€OJIOTNYECKHUE YCIIOBHA,
HY>KHO YBEJIMYUBATD 30HY JPEHUPOBAHUA U
IOJIYYaThb OOJIBIIYIO OTAA4y OT KATIUTAJIbHBIX
BJIOJKEHUH B CTPOUTEIBLCTBO HOBBIX CKBAKHH U
33ape3Ky 6OKOBBIX CTBOJIOB.

KoHCcTaHTHH APOBOI, pyKOBOAHTEID
KOJITIOOMHIOBHIX pa6oT TOB JIJTHK
CeriB Beir»: KcTaT, 0 60KOBBIX CTBOJIAX. YV
MEHSI KOHKPETHBIN Bonpoc. I xouy uepe3 HKT
HAaIIPABJICHHO CIIyCTHUTh KJIMH-OTKJIOHUTEIb,
COPHEHTHPOBATH €0 U NPOOYPUTH HA TPYOE
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Many of the wells planned to be commissioned in the

future will be equipped with the so-called intelligent

completion systems containing fiber-optic system of

temperature monitoring through the whole length

of the horizontal wellbore. We are currently working

with the service companies and we consider the

possibility of performing hydraulic fracturing in

sea what is very hard to do and requires significant

preparatory work in terms of equipment placement.
Nikolai Galai, Chief of the Equipment

and Technology of Oil Production and Well

Surveying Department, BelNIPIneft: There is

still great amount of easily recoverable reserves in

the world. And this hampers the introduction of

new technologies. But when a company has only

the fields at the fourth stage of development with

hardly recoverable reserves, this company has to look




JHUAMETPOM 38 MM CTAITMOHAPHOT'O KOJTIOOUHTA
XOTS OBI AECATH METPOB CTBOIA. XOTEIOCH OBI
O6CYIUTB C KOJUIETAMU NPUHIIUTIUAIBHYIO
BO3MOXXHOCTDb PEAJIU3ALINN TAKOU OIIEPALIUH.

ApTém ITMH: A KAKOBA Ballla NPAKTHUYECKAS
3aMHTEPECOBAHHOCTD B 3TOU paboTre?

KoucrantuH fAposori: K npumepy, I'PIT — oueHb
3aTPaTHAS TEXHOJIOTUA. A TYT MBI B OIIPEAEIECHHOM
MECTE IJIACTA J€J14€M BbICOKOIIPOHULIAEMbII KaHAJI
B TOM HAIIPABJIEHHUH, KOTOPOE HAM HY>KHO, U TOH
JUIMHBI, KOTOPAs HAM HEOOXOAUMA.

ApTtém ITmH: S 5TO BHKY TAK: €CJIU BBl OyZETE
CIIyCKaTb KIUH-OTKIOHUTEND yepe3 HKT, ecnu y
BAC HET ITAKEPA, TO y BAC ITOJIYYUTCA (POHTAH. A €CJIN
€CTb ITAKEP, TO BBl OYJETE BCKPBIBATD HA IENIPECCUU
U HE IOJIy4YHTE HUKAKOI'O OTKa3a. Peannsyemasn
HUJies, HO BCE-TAKH HY>KHO 3HAThb €€ IIeHy. MUHU-
I'PIT, MHE Ka)keTCst, ObICTPEE U AcHIEBIIE. [JaBaiiTe
IOCJIE€ KPYIJIOI'O CTOJIA OCTAHEMCA U YAE/IUM 3TOMY
BOIIPOCY HEKOTOPOE BPEMS.

KoncranTu ApoBo¥: [[0roBOPUINCE. Byny
O4YEHb IIPU3HATEJIEH.

HBaH ITup4, 3aMECTHUTEND JUPEKTOPA
C3A0 <HoBHHKAa»: CIIELIUAJIMCTHI IPOABJIAIOT
BCE GOJBIINI HHTEPEC K OYyPEHHUIO HA IETIPECCUU.
3a4aCTyIO TEXHOJIOTUH HAIPABIECHHOI'O
KOJTIOOMHTOBOI'O 6yPEHHUS U PATUATIBHOIO
BCKPBITUSA IUIACTA HA3bIBAIOT HOBBIMH, XOTS OHHU
MU3BECTHBI YKE JIOBOJIBHO JIABHO U, I0O-MOEMY
MHEHHUIO, IOJIKHBI OBLJIN ObI UCIIOJIB30BATHCS

for the alternative methods of development of such
fields. The companies look for and introduce new
technologies in order to maintain the production at
the established level or reduce the rate of production
decline. While oil is easily recoverable, innovations are
not in great demand. But once the production starts to
decline, comes the turn of innovations.

Yury Butov: I think that drilling of multi-branch,
horizontal and slant wells will be in demand. Of
course there should be demand for coiled tubing
technologies, radial drilling. For example, taking into
account geology conditions of Belarus, it is necessary
to increase the drainage area in order to get better
return of capital investments into the construction of
new wells and sidetracking.

Konstantin Yarovoy, Chief of coiled tubing
operations, PDNK Save Well: Talking of sidetracks.
I have a question. I want to directionally run a wedge
to the well tube, position it, and drill at least ten-meter
borehole using a 1.5-inch stationary coiled tubing. I
would like to discuss with the colleagues whether it is
possible to perform such an operation.

Artyom Tsin: And what is your practical interest in
performance of this work?

Konstantin Yarovoy: For example, hydraulic
fracturing is an expensive technology. And in this case
in a certain area of formation we will drill a highly
permeable channel of the necessary length and in the
direction we need.

Ha IIOCTCOBETCKOM IIPOCTPAHCTBE I'OPa3/[0
mype. A Ha IPaKTUKE, €CJIN HE OPATh B PACYET
CypryrHedreras, KoNTIOOMHIOBOE OypeHue
IIPUMEHSCTCSI HE3HAYUTEIBHO. Bompoc:
noyeMy? M 94To J1e1aTh, YTOOBI KOJITIOOMHI'OBOE
OypEeHHE U paUaIbHOEC BCKPBITHUE IJIACTA
Hauu 60J1ee MUpoKoe npumeHenue B CHI?
Aptém ITmH: KonTio6bnHIrosoe Oypenue —

TexHonorus kKonTiOOUHroBOro 6ypeHm| nveeT
MeCTO ObITb BO BCEM MUpe. Ee obs3aTenbHas HULLIA —
TpyaAHOM3BNEKaeMbl€ N OCTaTOYHbIE 3arnachl.

Coiled tubing drilling technology is existent all over the
world. The main market segment for such technology
is hardly recoverable reserves and residue reserves.

HE HOBAsA TEXHOJIOI' U, OHA IIIUPOKO
pacnpocTpaneHa. B yactrocTH, B CEBEPHOM
Amepuke. Ho B Poccuu oHa BCe ele nieT CBOIO
HUITY: TPYJHOU3BJIEKAEMBIE 3aI14ACHI, B TOM YHCJIE
ocrarouHsle. [Touemy Ha TepputTopun Poccun
OypEeHHUE C KOJTIOOMHIOM, 4 3TO IIOAPA3yMEBAET
Oyp€eHME HA AENIPECCUH, HE TTOJYUYHUIIO HIUPOKOTO
pacnpocTtpanenus? ITo gsyM npuyuHam. Bo-
TMEPBBIX, OHO UMECT OI'PAHUYCHUA KAK 110 JJINHC
CTBOJIA, TAK U IO €T0 pa3mepam. M, BO-BTOPBIX, BO
MHOI'MX CJIY4asX ObIBACT IIPOIIE U 3(PPHEKTUBHEE
UCIIONb30BATb MUHU-T'PII, 4eM BCKPBIBATD

CTBOJIBI HA Jiennpeccuu. Ho cama TeXHOoI0rus
KOJITIOOUHI'OBOI'O OyPEHUA UMEET MECTO

OBbITh BO BceM Mupe. Ee 06s13aTebHasg HUIA —
TPYAHOMU3BJIEKAEMBIE M OCTATOYHDIE 3anachl. Korma
HyXHO nnogHATL KMH, ocraercs emle pagnuajibHOE
BCKPBITHE: BCKPBITh KAK MOXXHO OOJIBIIE CTBOJIOB U
TAKHUM OOpPa30M YBEJIMYUTD IIPUTOK.

Artyom Tsin: I see this issue in the following way:
if you run a wedge to the well tubing and if you do
not have a packer, then there will be a blowout. If
you have a packer, in this case you will drill under
balance and there will be no failures. The work is quite
implementable, but you need to carefully assess its
cost. I think that mini hydraulic fracturing operation
will be quicker and cheaper. Let us discuss this issue in
detail after the round table.

Konstantin Yarovoy: Ok. I would highly
appreciate it.

Ivan Pirch, Deputy Director, Novinka: The
professionals are more and more interested in the
underbalanced drilling. Very often coiled tubing
directional drilling and radial drilling are considered
new technologies, however they are known for quite a
long time, and I believe that such technologies should
have been more widely used in the former USSR
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HBan ITnpu: PagnaibHOE BCKPBITHE IVIACTOB —
3TO, BMOEM IOHUMAHUU, HE CaMasl JOPOras
TEXHOJIOT U, HO, TEM HE MEHEE, K HEM HAJIO
OTHOCHUTBCS OCTOPOXKHO.

ApTtém I uH: 5 661 HE HA3BAJI €€ JICIICBOM,
€CJIM CPABHUBATD, HAIIpUMeP, ¢ MUHU-T'PIT
BO3MOXHO, TIpoIIe O60UTH IPU3AOOHHBIN CKUH
JECATUMETPOBOM TPEMMUHOM... Kpome Toro,

OIBIT IPUMEHEHUS PAJHUATBHOTO BCKPBITHSA
1acra B Poccun Ha KaKJOU TPETHEN CKBAKHUHE
OKAa3bIBAJICA, TAK MJIK UHAYE, ABAPHUIHBIM.

ITpUYMH MACCa — OT YETOBEYECKOTO (PAKTOPA

JIO 3JIEMEHTAPHOI'O HE3HAHUS IAPAMETPOB
CKBaKHHBL [JIIOC HECOBEPIIEHCTBO UHCTPYMEHTA,
HEINPEIHA3HAYEHUE €TI0 UMEHHO JIJIS JAHHOI'O
meTozga. CamMa TEXHOIOI'US TIOJIKHA ObLIA IPOUTH
OOKATKY, K 9TOMY IPUBJIEKATUCh UHOCTPAHHBIE
CIIEIJUAJIUCTBL, B TOM YHMCJIE U U3 KOMIAHUH
Weatherford. PAGOTBI OKa3aJIHCh HE CIMIIKOM
3(PPEKTUBHBIMH U JJOCTATOYHO JOPOTUMH, IOITOMY
TEXHOJIOTUS MU POKOTO PA3BUTHSA HE MOTYYHIIA.

Omurpuri I'pu6GaHOBCKUI: XOTEIOCH GBI,
4TOOBI HAII PA3TOBOP IIEPEMIEII OT BOIIPOCOB
0O0HIUX K 60JI€E€ YACTHBIM, KOTOPBIE MEHS KAK
MNPEACTABUTEIIS KOMITAHUHN — IPOU3BOIUTEIA
OOOPYJOBAHUS HE MOT'YT HE MHTEPECOBATD. JJaBaiiTe
MOTOBOPHM 006 O60PYIOBAHWUH /IS HE(PTErA30BOI'O
CEpBHUCA.

Aptém OuH: Komnanus Weatherford coBcem
HegaBHO nprobpesna y C3A0 «PugMan» NEPBYIO
€TMHULLY O60PYJOBAHM A, IO3TOMY TOBOPHUTH 06
OmnbITE PAOOTHI HA HEM elle He npuxoauTca. Ho
CKaKY, BO3MOXXHO, 6aHa1bHOCTD. Illaccu «Bonat»
M3KT, Ha KOTOPOM CMOHTHPOBAHA YCTAHOBKA,

JUIS MEHSA BBIIVIAIUT KAK MJIE€AIBbHO 33 JlyMaHHOE
JUIA TSKEJIBIX JJOPOXKHBIX YCJIOBUH TPAHCIIOPTHOE
CPEACTBO. DTO CBOETO poza boy’s toy — UrpylIKa
JUI HACTOAIIMX MY>KYUH. IMITOPTHBIE AaHAJIOTH
OosIplIE IPUOIHIKEHBI K TAPKETHOMY BAPHUAHTY, 4
HE K TAOKEJIOMY 0€3/JOPOXKBIO, KOTOPOE HA CEBEPE
Poccun BCTpeyaeTcs noBceMeCTHO. Bropoe,

4TO MHE OYEHDb IOHPABUJIOCH y PugmMania —
LEMEHTUPOBOYHBIM AIPETAT C BYMA HACOCAMMU.
HMeTb ABa HE3ABUCHUMBIX HACOCA, 4 HE OJJUH —

3TO UJIE€ANBHBIN BAPUAHT, IOTOMY YTO IPUXOAUTCA
B TEYEHUE JJINTEILHOT'O BPEMEHU ITPU 60IBIIOM
MOPO3€ IIPOBOJUTD 3AKAYKY, U IIPH SKCILIYATALIUHA
€IMHCTBEHHOI'O HACOCA HEJIb3 UCKIIOYNUTD
BO3MOKHOCTB ITIOJIOMKH. [ToaTOMY
JOTOJIHUTENBHBIA HACOC — 3AMEYaTEIbHBIN
BbIXO/1! TOJIBKO OTHO MOKEJIAHUE: XOTEJIOCH OB,
YTOOBI IPOU3BO/IUTEIb PACCMOTPEN BO3MOKHOCTD
MOJIEPHHU3AIIMU KAOUHBIL, YTOOBI YCTAHOBKY 60J1€€
YI06HO H6BLJIO AKCIUIYATUPOBATh B APKTUUECKUX
YCIIOBUSAX.

Ceprer TKa4€eHKO, yHIPaBIAIOIIHH
aupexrop OO0 AHTerpa-CepBHCHI»: Y HAC
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countries. In practice, coiled tubing drilling is rarely
used, except for Surgutneftegaz. Why? What can we
do promote coiled tubing drilling and radial drilling
in the CIS states?

Artyom Tsin: Coiled tubing drilling is not a new
technology. It is widely used in North America,
for example. But in Russia this technology has not
yet found its market: hardly recoverable reserves
including residue reserves. Why coiled tubing drilling,
that implies underbalanced drilling, has not become
popular in Russia? There are two reasons for this.
Firstly, such type of drilling has restrictions with
regard to the length and diameter of the wellbore.
Secondly, in many cases it appears to be easier and
more efficient to perform mini hydraulic fracturing
instead of underbalanced drilling. But the coiled
tubing drilling technology is existent all over the
world. The main market segment for such technology
is hardly recoverable reserves and residue reserves.
When it is necessary to increase the oil recovery
factor, we can use radial drilling: that means opening
up as much wellbores as possible and thus increasing
the influx.

Ivan Pirch: As far as T understand radial drilling
is not a very expensive technology, still we should be
careful about it.

Artyom Tsin: If we compare this technology to
mini hydraulic fracturing, I would not say that it
is a cheap technology. Probably it would be easier
to eliminate the bottomhole area skin effect by
producing a 30-feet fracture ... Besides, performance
of radial drilling in Russia resulted in damage or
accident in each third well. There are plenty of reasons
for that — from human factor to lack of knowledge



PAa3BUBAIOTCS JIBA HAIIPABJICHUSE: IIEMECHTHUPOBAHUE
U KOJITIOOMHT. UMEETCSI NSTh KOJITIOOMHIOBBIX
YCTAaHOBOK IIPOoN3BOACTBA C3AO «Pugmair». ONbIT
PaboThI 32 1BA rO/1d HAKOILJICH OJOXKUTEIbHBINA. B
«MIHTErpe» HAMEYAETCA IEPEBOOPYKEHUE B YACTH
OypOBOI'O O60PYAOBAHUS, TAK YTO INIAHUPYIOTCS
CYIIECTBCHHBIC 3AKYIIKU B JAHHOM CETMCHTE.

KoHcTaHTHH APOBOH: Y HAC COBMECTHOE
OpeANpPUATUE C HUJEPIIAHACKOM KOMIIAHUET,
HO3TOMY MbI PA60OTAEM HA KOJITIOOMHIOBO
YCTAHOBKE MPpOon3BOACTBA ASEP. Certuac Mbl
paboTaeM HA 3aKA34YHUKA, KOTOPBIN IPEJOCTABIIAET
HAaM CKBa)KUHBI C YK€ TTOITOTOBJIEHHOU
IJIOMIAIKOM. XOTA HA YKPAHUHE TOXE €CTh
0€3/I0POKbE U YEPHO3EMBI, B KOTOPBIE MOKHO
BBEXATh U HE BBIEXATh, HA CBOIO TEXHUKY HA IIACCU
Terberg MbI HE XKaTyeEMCHL.

Muxawuia IIBITBKO, CyIIEpBam3ep
KOJITIOOHHTOBOM ycTaHOBKH TOB JIJJHK
CeriB BeJsr»: Mbl B HACcTOSsIIIIEE CPEMSI pAOOTAEM C
AMEPUKAHCKOM 430THOM YCTAHOBKON KPUOT'€HHOI'O
TUIIA, HO U Y HAC OYE€Hb OOJIBIION UHTEPEC
BBI3BAJIA A30THA yCTAHOBKA IIPOU3BOJCTBA
C3AO «Pupmanr». Hama KOMITAaHUA PACTET, MbI
COOHPAEMCS YBETUYUBATD (PIOT.

XoTenock Obl 00PATUTLCS K OTEYECTBEHHbLIM
NPOW3BOAMUTENAM C MOXeNaHMeM bonee akTUBHO
npepnaraTb CBOM pa3paboTKMU.

| would like to ask domestic manufacturers
to be more active, to promote new equipment.

Amurpuit CeMukuH: Ha ceroiHAMHNUN JIeHb
Ha CeBepHOM Kacnimu Mbl IMEEM IIECTb OTKPBITBIX
MECTOPOXKJEHUM, U TOKA TOJIBKO IEPBOE
BBEJICHO B 9KCIUIYATALUIO B IIPOIIJIOM I'OALY. YKe
B CPEJHECPOYHOM NTEPCIIEKTUBE MBI IIJIAHUPYEM
UMETDb O0JIEE AECATKA JIEJJOCTONKUX IJ1AT(HOPM,
KAl U3 KOTOPBIX — FTUT'AHTCKUI KOMIUIEKC:
OypOBO¥, TEXHOJIOTUYECKU M, SJHEPIeTUUYECKUH, TTIE
OJJHOBPEMEHHO BEAETCA U OYPEHUE, U TTIOAIOTOBKA
nepBuyHON He(pTu. KOoHEUHO, 000pYyIOBaAHNS
TaM 32JICHCTBOBAHA MaCCa, IpuyeM Ha 90% 31O
060pYIOBAHNE UMIIOPTHOE. [T0O3TOMY XOTEJIOCH OBl
O6pATUTHCA K OTEYECTBEHHBIM IIPOU3BOAUTEAM
C OXKEJIAHUEM 60/IE€€ AKTUBHO MIPEAIATATh CBOU
Pa3paboOTKH, COBEPUIEHCTBOBATHCS, YTOObI MBI,
334KA34YUKHU, MOIJIM PACYUTBIBATbD UMEHHO HA
obopyoBaHue npoussoauresneci Poccuu u CHIL
Hapeemcs, uro C3A0 «Dduamaii» CTaHET HAIUM
CTPATETUYECKUM ITAPTHEPOM IO IOCTABKE
KOJITIOOMHI'OBOI'O OOOPYIOBAHUA A1 O(pIIopa.

Amurpuii I'ppOoaHOBCKHE: O 6ypPOBBIX
IUIAT(OPMAX MBI 3HAEM HE ITIOHACBIIIKE, HAMHU
HAKOILJICH IIOJIOKUTE/IbHBINA ONBIT BHEAPEHUS. }

about well parameters. Plus imperfection of the tools
that are not specially designed for such type of work.
The technology itself was to be tested; even foreign
experts, including Weatherford experts were involved
in the process. But the works turned to be quite
expensive and not very much efficient, that is why the
technology did not obtain wide circulation.

Dmitry Gribanovsky: I suggest proceeding to
the discussion of more specific issues that are of great
interest to me being a representative of equipment
manufacturing company. Let’s speak about the
equipment for oil and gas services.

Artyom Tsin: Weatherford has just recently
purchased first equipment unit from NOV Fidmash,
and it is still too early to speak about any experience
of using it. But I would like to say that the Volat chassis
(manufactured by Minsk Wheel Tractor Plant) seems
to be an ideal vehicle for off-road operation. This
is a kind of boy’s toy — a toy for tough guys. Foreign
analogs are not designed for tough off-road conditions
which are very common in the North of Russia. The
second thing I liked a lot is the cementing unit with
two pumps. It is wonderful to have two independent
pumps instead of one. Very often we perform
pumping operations for quite a long time at very low
temperatures, so when you have only one pump there
is always a risk of failure. That is why additional pump
is a wonderful solution! I would like only to request
the manufacturer to consider the possibility of cabin
modernization in order to make the unit’s operation
in the arctic conditions more convenient.

Sergey Tkachenko, Managing Director,
Integra-Services: We are developing in two
directions: cementing and coiled tubing. We have five
coiled tubing units manufactured by NOV Fidmash.
Over the period of two years we have gained positive
experience. Integra plans to conduct re-equipment
in terms of drilling equipment, so there will be
substantial procurement in this segment.

Konstantin Yarovoy: We are a joint venture with
the Dutch company that is why we use coiled tubing
unit manufactured by ASEP. We are currently working
for the customer, who provides us the wells with
already prepared sites. Despite the fact that in Ukraine
we also have the off-the-road conditions and we have
black soils where the vehicles can easily be stuck, we
are quite satisfied with our equipment on the Terberg
chassis.

Mikhail Pytko, coiled tubing unit supervisor,
PDNK Save Well: We are currently operating an
American cryogenic nitrogen unit and we are very
much interested in the nitrogen unit manufactured by
NOV Fidmash. Our company is growing and we plan
to enlarge our fleet.

Dmitry Semikin: Currently in the North Caspian
we have six discovered fields, but only one field was
commissioned last year. In the mid-term we plan }
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BeIpakaeM NOMHYIO TEXHUYECKYIO U MOPAIBHYIO
TOTOBHOCTB OBITh BAIIUM CTPATETUYECKUM
AaPTHEPOM M IPOCUM BAC KOHKPETU3UPOBATD
3371241, YTOOBI MBI U3TOTOBUIX UMEHHO

TO OBOPYAOBAHHUE, KOTOPOE OYAET JJIS BAC
MAaKCUMAJIbHO 3(P(PEKTUBHBIM.

Amurpuii CeMUKHH: BCIo HCOOXOUMYIO
MH(MOPMALIUIO MBI HOATOTOBUM.

Amurpuii I'pu6aHoBCcKuI: UHdDopManus
UI'PAET BCE BO3PACTAIONIYIO POJIb B
CONPOBOXKJEHUU BHEJIPEHU S HOBBIX TEXHOJIOT M.
CTaHOBUTCSI HEOOXOAUMOCTBIO MTOJIYYaThb KAK
MOKHO 60JIBIIE HH(POPMALIUN B MAKCUMAJIBHO
C2KATBIE CPOKU. DTOT BOIPOC £ 33/1A10 KAK
WIEH PEAAKIIMOHHOIO COBETA IIPOEKTA «Bpemsa
KONTIOOMHT 2>, Kak BaM yl0OHEE MTONIYy4aTh
MH(MOPMALUIO OT IPOEKTA: C IOMOIIBIO 4IPECHOM
3JIEKTPOHHOM PACCBUIKH, U3 MHTEPHET-
OPTAaJIa, CO CTPAHULL )KyPHAJIA, B IIPOLIECCE
OOIIEHNS HA €KETOAHON HaydHO-TIPAKTUYECKON
KOH(epeHIINH «KOITIOOMHTOBBIE TEXHOJIOIUU U
BHYTPUCKBAKUHHBIE PA6OTHI»?

IOpu# ByTOB: XOTENIOCH OBL, YTOOBI
Ha eXXErogHyio HaygyHO-IPAKTUYECKYIO
KOH(EPEHIIUIO ITPUIJIAIIAIOCH 6OJIbIIIE
NPEACTABUTENEN KOMIIAHUH, KOTOPBIE YXKE
HUCHBITA]IA HOBBIE TEXHOJIOTUH U MOT'yT
MHOJENUTBCA ONBITOM. B 4aCTHOCTH, pACCKA34Th,
KaKO€ KOJIMYECTBO CKBAXXUH 06pPabOTAHO,

B KAKUX YCJIOBUAX. DTO OYE€HDb IIOMOT'aJIO

OBI TEM, KTO TOJIBKO COOHMPAETCS BHEAPATD
HOBBIE TEXHOJIOI'MH. BOOO6IIIE, BCE METOBI
MOJy4YEHUA MTH(MPOPMAIINU NOJIE3HBL JKypHa
«Bpems KOJNTIOOUHI'a» U CANUT JEMOHCTPUPYIOT
JOCTATOYHO XOPOMIYIO MHPOPMATHBHOCTD,
HO JIMYHOE OOIIeHUE KOJIJIET BOOOIIE CIOKHO
IIEPEOLIEHUTD.

ApTtém ITmH: Pacckaxy O TEKyIIEH
CUTYaAlIUH, KOTOPAs HAOMIOAAETCSA Yy MEHA B
JenapramenrTe. M3-3a geunura KaJpos MHE,
KaK IIPOU3BOJCTBEHHUKY, KOHTPOJIHUPYIOMEMY
IIPOLIECC, OBIBAET IIPOCTO HEKOTA ITOEXATH
Ha KOH(PEPEHIHIO, 4 YK TEM O0JIE€ HAITHUCATD
CTATBIO AJ14 )KypHaJa. [Io3ToMy B MOE
CErOJHANIHEN CUTYALlUU OBLIIO ObI yIOOHO
IIOTy49aTh JIEKTPOHHBIE COOOMIEHNS O HOBUHKAX,
B IIEPBYIO OYEPED B OOIACTH KOJITIOOMHIOBOI'O
OOOPYIOBAHUS U UHCTPYMEHTA. M1 O6CYyXK/AaTh
IPO6GIEMBI IIPH JIMYHOM KOHTAKTE. I 1ony4aio
JIEKTPOHHYIO KOIUIO JKypHasia «Bpems
KOJITIOOMHI'2». YCIIEBAIO IPOCMOTPETH HOMED,
BBIOPATH NHTEPECHOE /IJISI MEHS U IIPOYECTb.
ITonyuaercs TOXE 3(PPEKTUBHO.

AnexcaHap Borarko, HHKeHepP-TEeXHOJIOT
J1a00pPaATOPHH OYPEHHUA U BOCCTAHOBICHUS
ckBakuH bentHUIINHedTH: OueHb
yno6Has popma — UHTEPHET-(POPyMbL. Ho ecThb
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to have more than ten ice-resistant platforms. Each
of such platforms is a huge complex containing
drilling, technology, and energy elements. At such
platforms we will simultaneously have drilling and
preliminary treatment of the produced oil. Of course,
such platforms will have a lot of different equipment,
90% of which will be foreign one. In this respect I
would like to ask domestic manufacturers to be more
active, to promote new equipment, to develop, so that
we, the customers, are able to purchase equipment
produced in Russia and CIS. We hope that NOV
Fidmash will become our strategic partner in terms
of supplies of coiled tubing equipment for offshore
usage.

Dmitry Gribanovsky: We know about drilling
platforms firsthand as we have gained good
implementation experience. We express complete
technical and moral preparedness to be your strategic
partner, and we kindly ask you to specify you tasks
in more detail, so that we are able to manufacture
the equipment that would be of maximum
efficiency for you.

Dmitry Semikin: We will prepare all the
necessary information.

Dmitry Gribanovsky: Information is playing
more and more important role in the process of new
technologies adoption. Now it is necessary to receive
as much information as possible in the shortest period
of time. Being a member of the editorial board of the
Coiled Tubing Times project I would like to ask the
following question. What is the most suitable way for
you to receive information about the project: via direct
e-mails, from the website, from the printed journal, or
via the communication process at the annual Coiled
Tubing and Well Intervention research and practical
conference?

Yury Butov: I wish more representatives of the
companies that already had tried new technologies
and can share their experience were invited to the
conference. So that, for example, they can tell the
participants how many wells had been treated, under
what conditions. I think such information would
be of great help for the companies that just plan
to introduce new technologies. In general, all the
methods of information acquisition are useful. Coiled
Tubing Times journal and the website have good
information content, but face-to-face communication
is of great importance, of course.

Artyom Tsin: I would like to tell you about the
situation in my department. Due to the lack of
personnel I, being the production expert monitoring
the whole process, very often do not have time to
go to a conference and write an article for a journal.
That is why in my current situation it would be more
suitable to receive electronic messages about the
novelties, first of all in the sphere of coiled tubing
equipment and tools. Or to discuss issues during



po6IEMA: MOXKHO 33/1aTh BOIIPOC U HE OJIYYUTh face-to-face meetings. I receive an electronic copy of
OTBET. XOTEJIOCH Obl, YTOOBI IPOEKTOM «BpeMs the Coiled Tubing Times journal. I have time to look
KOJITIOOMHTIA» 6bLIA TIPOBEICHA 60JICE MTUPOKAS through the issue, select materials that are interesting
paboTa IO NPUBJICUYCHUIO CIICIIUAIHNCTOB HA for me and read them. This is also quite efficient.
OpO(PECCUOHATBHBIE (DOPYMBI. Alexander Bogatko, Production Engineer,

Drilling and Well Recovery Laboratory,

BelNIPIneft: Internet forums are a very

CambIn nyyLwmim cnocod nony4eHuns MH(opMaLmn convenient form of communication. But there is
0 HOBOM 0bopyaOBaHUW, Ha MOV B3rNsfA, KOraa a certain problem: you can ask a question but no
npon3BoaAnNTENb NO3BONAET YBUAETL NpoLecc answer may be given to it. I wish the Coiled Tubing
npounsBoacTBa. Times project conducted a more active work aimed

| inion the best f irina inf ti at involvement of specialists in the communication
n my opinion the best way or acquiring Information process on professional Internet forums.

about new equipment is when the manufacturer Tom Peterson, Coiled Tubing Service

allows to see the manufacturing process. Manager, Trican Well Service: I like conferences
very much, but in my opinion the best way of

acquiring information about new equipment

Tom IleTepCOH, MEHEAKEP CIIYKOBI is when the manufacturer allows to see the
IT'HKT xomnauauu Trican Well Service: Mue manufacturing process.
OUYEHBb HPABATCSA KOH(MEPEHITUH, HO CAMBIH Dmitry Semikin: I agree with my colleague from
JIYUIIINH CIIOCOO6 MOJIYYEHU A HH(POPMALTUU O Trican. Manufacturing process is always very much
HOBOM OOOPY/IOBAHUU, HA MO B3IJISA/I, KOT/[A informative, as it allows to see many details and

IIPOU3BOAUTCIIb ITIO3BOJIACT YBUACTDH

IIPOIIECC TPOUBBOJICTBA.
Tmurpait Cemuicnn: COramych ¢ KoHkpeTHble Npobnembl yaaBanock peLumTb Kak Ha

KosIeroi us Trican. IIpPOU3BOACTBO — 3TO chopymax, Tak 1 B NpoLecce MIMYHOro OOLLEeHMS.

BCCI/IA OUCHH MHDOPMATHMBHO, IOCKONBKY | §ome specific problems have been solved through both

MO3BOJIAET YBUACTh MHOTHE YACTHOCTH forums and face-to-face meetinas
CBOUMU IVIA3aAMHU. 95

Januaa ®poaos: bel1o Obl OYEHb

MHTEPECHO NOIYy4YaTh HH(POPMALHIO IO particularities with your own eyes.
3JIEKTPOHHOU PACCBUIKE. Y HAC MAJIEHbKAA Danila Frolov: It would be very good to receive
KOMITAHUS, U IEPKATD B IITATE CIEITUATINCTA I1O information via e-mail. Our company is a small
c60py HH(POPMAIIMHU MBI HE UMEEM BO3MOKHOCTH. one and we cannot afford employing a specialist
ITo3TOMY MBI O4EHDb 3AMHTEPECOBAHBI B PA3BUTUU responsible for information acquisition. That is why
IPOEKTA «BpeMs KONTIOOUHT . we are very much interested in further development
KoncranTuH ApoBOH: /111 MEHA HHTEPECHBI of the Coiled Tubing Times project.
UHTEPHET-(POPYMBI, HETOCPENCTBEHHOE Konstantin Yarovoy: I prefer Internet forums,
OO6IIEHHE CO CHEUATIUCTAMH, 4 TAKKE CEMUHADDI face-to-face communication with specialists, as well
1 KOH(pepeHun. KOHKpETHBIE TPOOIEMEI as seminars and conferences. Some specific problems
YAABAJIOCh PEIMIUTD KAK HA (POPYyMAX, TAK U B have been solved through both forums and face-to-
IIPOLECCE TUIHOTO 0O1IeHUs. YKypHan Toxe face meetings. The journal is also very helpful. During
O4YEHb I10JIE3EH, IIOTOMY YTO, HABEPHOE, Y KAXKIO0I'O professional life of probably every engineer there
WHXEHEPA OJHAXK/ bl HACTYIIAET MOMEHT, KOI'/Id comes 2 moment when it seems that you already
Ka)KETCS, 9TO Thl 3HACIIb yXKe BCE. HO nounTaenb know everything. But then you read a journal and just
SKYPH4JI U IOMMEIb, YTO OSBUJIOCH YTO-TO, discover that there have appeared new things that you
4ero Thl HE 3HA€NIb. M TOI/1a UCIIBITACIIb TOTYOK — do not know about yet. And this gives you an impetus
JIYMaTb, PA3BUBATHCS. ITOSABITCS HOBBIE TEMBI, to think, to develop. You start mastering new topics
HOBBIE PEUICHU S IPHUBBIYHBIX ITPOOJIEM. 3AX0UETCS and finding new solutions of the ordinary problems.
CBOM HUJIEU OOCYIUTh Ha (POPyME C KOJJIETAMY, You want to share your ideas on the forums with
KOTOPBIE TOXKE 3HAIOT BCE, HO UX «BCE» HEMHOXKKO the colleagues, who also know everything, but their
APYyroe, HeXeNIU TBOE. JKypHaJl, MUHTEPHET, “everything” is a bit different from yours. Journals,
KOH@EPEHIIUS — BCE (POPMBI ITOTYUCHUS Internet, conference — all the forms of information
UHPOPMALIUU B3AUMOCBSI3aHbI U BAXKHBL. © acquisition are interrelated and important. ©
T'axmaa BYJIBIKA, <BpeMs KOJITIOOHHTA> Halina BULYKA, Coiled Tubing Times
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14-16 cenTa6pna 2011 roaa,
Poccns, MockBa, roctTuHuua «Aspoctap»

14-16 ceHTA6psA 2011 ropa B MockBe B rocTUHNLE
«AspocTtap» nponget 12-9 MexayHapogHas
Hay4YHo-npaKTn4eckas KoHgepeHUus
«KonTio6GMHroBble TexHonormm

M BHYTPUCKBAXXUHHbIE paboTbi».

B meponpusaTun TpaguLMOHHO NPUHUMAIOT
yyacTume Takme KpynHenilune ote4ecTBEeHHbIe

1 3apy6eXxHble KoMMaHuu, kKak Fasnpom,
PocHedTb, JTYKonn, CyprytHedTeras, THK-BP,
Fasnpom HedTb, TaTHedTb, bawHedTb, UHTErpa,
3apyb6exxHedTb, Schlumberger, Halliburton, Baker
Hughes, Weatherford, Trican Well Service, NOV,
Foremost, Tenaris, Global Tubing u apyrue.

KoHdepeHIIHIO IpeIBapsIeT MECTUYACOBOM
06pa30BaTENbHBIN ceMUHAP «KONTIOOUHT —
060PYJOBAHUE, TEXHOJIOTUU U IPUMEHEHUEY.
CeMHHAp PACCYUTAH KAK HA COTPYJHHUKOB
HedTEra30j06bIBAIONX KOMIIAHUM, TAK 1 HA
NPEACTABUTEIICH CEPBUCHBIX IIPEAIIPUATUN.

7151 CIEUaINCTOB U3 KOMITAHHUH, YK€ PAOOTAIONUX
C KOJITIOOMHTOBBIMU YCTAHOBKAMHU, HECOMHEHHBI
UHTEPEC OyJIET IPEACTABIATD PA3AEIL, TOCBAIICHHBIA
AHAJIM3Y IPUYUH aBapuii npu pad6ore ¢ 'HKT

C PACCMOTPEHUEM CJIYIAEB U3 IPAKTHUKHY, 4 TAKXKE
pasziensl O KOJITIOOMHIOBBIX TEXHOJIOTUAX,
npUMeHseMBIX Npu poseaeHun TKPC. Onun

U3 PA37EIIOB OYAET NMOCBSIICH HOCTAEHUM
IOCTKEHHUSIM B O0JIACTU KOATIOOMHT'OBOT'O
oypenus. Kaxxgomy CIymaTesnio CEMUHAPA OyAET
BPY4€H UMEHHOM CEPTUMHUKAT, TOATBEPKAAIOMI NI
MPOXOXK/JEHUE KypCa.

YYACTUE B CEMWNHAPE:

e npu onnate go 1 nons 2011 roga — 17 850 py6.
e npu onnate nocne 1 mons 2011 roga — 19 650 py6.

20 Ne 2-3 (036) Hions / June 2011

NYHAPOAHOW HAYYHO-NPAKTUYECKON KOH®EPEHLUN
>IE TEXHOJIOrM 1 BHYTPUCKBAXXWUHHBIE PABOTbI»

OF THE 12™ INTERNATIONAL SCIENTIFIC AND PRACTICAL
D WELL INTERVENTION CONFERENCE

The 12t International Scientific and Practical Coiled
Tubing and Well Intervention Conference to be
held September 14-16, 2011 at the Aerostar Hotel,
Moscow.

The event will traditionally be attended by the
biggest domestic and foreign companies such as
Gazprom, Rosneft, LUKoil, Surgutneftegaz,
TNK-BP, Gazprom neft, Tatneft, Bashneft, Integra,
Zarubezhneft, Schlumberger, Halliburton, Baker
Hughes, Weatherford, Trican Well Service, NOV,
Foremost, Tenaris, Global Tubing and others.

The Conference will be preceded by a six-hour
educational short course “Coiled Tubing — Equipment,
Technologies and Applications”. The short course is
meant for both — employees of oil and gas producer
companies and representatives of service companies.
Short course section dedicated to analysis of the main
causes of coiled tubing accidents and failures including
case study, and the sections dedicated to coiled tubing
technologies used for well servicing and workover will
be of great interest for the professionals coming from
the companies that already use coiled tubing. One of
the short course sections will be dedicated to the latest
achievements in the sphere of coiled tubing drilling.
Each short course attendee will receive a personal
certificate confirming that he/she passed the course.

SHORT COURSE ATTENDANCE FEES:
¢ If paid before July 1, 2011 - $595.
e If paid after July 1,2011 - $655.

Theoretical part of the 12* Conference will be
dedicated to the outcomes of conventional technologies
utilization as well as prospects of new technologies
application. Ten technical sessions are planned to



Pe3ynbraTaM IPUMEHEHUS YoKE IPHUBBIYHBIX
TEXHOJIOTMH U IEPCIEKTUBAM BHEIPEHU S
HOBBIX Oy/IET TTOCBSIIIEHA TEOPETUUECKAS YACTh
12-11 koH(epEeHIINU. 3ATIAHUPOBAHBI JICCATh
TEXHUYECKUX CECCUN, OXBATBIBAIOIUX CJIEAVIOIINE
OCHOBHBIE TEMBL: HOBBIE TEXHOJIOTMUU NTOBBIIIIECHUS
HEe(MTEOTIAYU IVIACTOB; MHTEHCU(DPUKATIH S
JI06BIYU HEPTU U I'A34, B TOM YUCJIC TEXHOIOT U
nposezneHus I'PIT u onjeHka Ux 3(P(PEKTUBHOCTY;
PEMOHTHO-U3OMALUOHHBIE PAOOTHI B HE(PTAHBIX
Y I'a30BBbIX CKBAKMHAX; 3APE3Ka OOKOBBIX
CTBOJIOB, B TOM uucCie ¢ npumMenenuem 'HKT;
060PYJOBAHUE, MATEPHUAJIBI U UHCTPYMEHT /I
TEKYILIETO U KAITUTAJIBHOI'O PEMOHTA CKBAKHH;
UH(MOPMALTMOHHOE ¥ NTHXKEHEPHO-TEXHUUECKOE
obecrnedeHrne BHYTPUCKBAXKMHHBIX PA6OT U IPYTHE.

YYACTUE B KOHDEPEHLNN:

e npu onnate go 1 nons 2011 roga — 37 800 py6.

e npu onnate nocne 1 mons 2011 ropa —41 700 py6.

* 515l NpefcTaBMTENEN By30B U cTyaeHToB — 20 850 py6.
® 1111 3a04HbIX y4acTHUKOB — 10 500 pyo.

CKNOKA 5%
° Npw perncTpaumm Tpex 1 bonee y4acTHMKOB
® AN5l y4acTHUKOB KoHGepeHunn 2010 roga

BapuaHTHI CITIOHCOPCKOTO yYaCTUS
BBICBUIAIOTCA 110 3AIIPOCY HA Cit-Wic@cttimes.org

BHUMAHWE!

3aaBKu Ha BbICTYMNEHNS C AoKNagamMmu
npnHumatotca go 1 aerycra 2011 ropa.
3asBKU Ha yyacTue B KOH(epeHUUN
npuHMMatoTcs Ao 1 ceHT6ps 2011 roaa.

B paMKax KOH(pEepEeHIIUU OyIET IPOBOAUTHCS
CIIEIUATN3UPOBAHHAS BHICTaBKA (15—16 ceHTabps).
DKCIOHEHTBI IOIYYaT YHUKAIBHYIO
BO3MOKHOCTb HAUOOJIEE BBITOHO IPEACTABUTD
CBOIO IIPOAYKIIUIO U YCIyTru. Ha crenge
KOMMAHUM OyJET yI0OOHO OPTaHHU30BATh
MPE3EHTALIUIO U IPOBECTH IEPETOBOPHL.

YYACTWE B BbICTABKE:
® apeHa KoHbepeHLu-cTeHaa —42 600 pyo.

Ten./Phone: +7 (499) 788 9124,
®dakc/Fax: +7 (499) 7889119
E-mail: ctt-wic@cttimes.org,

irina.gruzdilovich@cttimes.org

http://cttimes.org/ru/conference/

cover the following main topics: new technologies

of oil recovery enhancement; oil and gas production
stimulation, including hydraulic fracturing technologies
and their efficiency assessment; squeeze cementing of
oil and gas wells; sidetracking, including coiled tubing
sidetracking; equipment, materials and tools for well
servicing and workover; information and engineering
support of well interventions and other topics.

CONFERENCE ATTENDANCE FEES:

e If paid before July 1, 2011 - $1260.

e If paid after July 1,2011 - $1390.

e For students and university representatives — $695.
e For distant participants — $350.

DISCOUNT 5%
¢ Registration of three and more attendees
* For 2010 Conference attendees

Sponsorship options will be sent upon request
at the following e-mail: ctt-wic@cttimes.org

NOTE!

Applications for presentations shall be
submitted no later than August 1, 2011.
Applications for Conference attendance shall
be submitted no later than September 1, 2011.

A specialized exhibition to be held within the
framework of the Conference (September 15-16).
Exhibitors will have an opportunity to showcase
their products and services. Exhibition stand will be
a convenient place to deliver presentations and hold
negotiations.

EXHIBITION PARTICIPATION FEE:
» Exhibition stand rental — $1420.

Ha 11-1i Meo®cOyHapoOHOti HAYUHO-RPAKMULEeCKOll Kongepenyuu
«Koam106unz06bie mexHoI0zUu U 6HYMPUCKBANCUHHBbLE PadombL»

At the 11" International Scientific and Practical Coiled Tubing
and Well Intervention Conference
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TEXHOJIOT'NH

YOK 622.276.6

TexHONnorMm KMCJioTHOM
M LeNIOYHOMN O0pPadoTKM C NOMOoLLbIO
KONTIOOMHroBOM TEXHMKM

Technology

of Acid and Alkali

Treatment with the Use of Coiled

Tubing Equipment

E.B. IAHUKAPOBCKUM, JI.A. KYCTBIIIEB, I.A. KPAKBUH,
A.B. KYCTBIIIEB, OOO TromenHHHUrumporas»,
P.B. TKAYEHKO, OOO I'a3mmpoM IOA3€MPEMOHT YPEHTOF»

JIHUM U3 BAa’KHBIX METO/IOB YBEJINUYEHHU S

HePTEra300TAAYHU ABIACTCA (PU3UKO-

XUMUYECKOE BO3JEHCTBUE HA
OPOAYKTHUBHBIE IJIACTHI PACTBOPAMU KUCJIOT U
menoueit. B 3anagnort Cubupu Ha 60JIBITUHCTBE
HEPTAHBIX U FA30BBIX MECTOPOXKACHUI
IPU BBIXO/IE CKBAKUH U3 OYPEHUSA WU
JUIMTENIBHOT'O HAXOX/ICHUSA B 6€3/ICHCTBYIONEM
(pOH/IEe TPUMEHSIOT KUCJIOTHBIE OOPAOOTKU
NPU3A00NHBIX 30H IJIACT4, IOCJIE KOTOPBIX
CKBAKHHDBI BBOJAT B AKCILIyaTALIUIO [1].

OJIHAKO 4TOOBI JAHHBIE IPOIECCHI (PUBUKO-
XUMHUYECKOI'O BO3/ACHCTBHA HA IIJIACT UMEIN
BBICOKYIO 3(P(PEKTUBHOCTD, HEOOXOAHUMO
YUHUTBIBATH BEMECTBEHHBIN COCTAB IOPOJI-
KOJIJIEKTOPOB U TPOBOAUTD TEXHOJIOTUYECKUE
onepanyy Ha CKBA)KMHAX B COOTBETCTBHUU
C TEXHOJIOTHUAMH, PA3PAOOTAHHBIMH I
KOHKDPETHBIX MECTOPOXK/IEHUU U KOHKPETHOI'O
MNPOAYKTHUBHOTO I1acTa. Hecobmonenue aTux
YCJIOBHUH IPUBOAUT K HU3KOM 3(P(PEKTUBHOCTHU
JIAaHHOTO BUZA PA0OT, 2 TO U K OTPULLATETBHOMY
pE3YIIbTATY.

B HE(TENPOMBICIOBOU TPAKTUKE
NPHU yCTAHOBKE KUCJIOTHBIX BAHH
HUCIIONb3yeTCcA consanHas kucanora (HCI),
GTOPUCTOBOAOPOAHASA (IIJIABUKOBAA) KUCIOTA
(HF) nin ux cMechb — INIMHOKMCJIOTA, 4 IIPHU
YCTAHOBKE IIEJIOYHBIX BAHH — PACTBOP
TUAPOOKCHUAA HATPUSA (KAYCTUYECKOU COJbI
NaOH). IIpu YCTaHOBKE KUCJIOTHBIX BAHH
ucrnonbdyerca 15%-1 pacrsop HCI, a npu
YCTAHOBKE IIEJIOYHBIX BAHH — 15%-1 pacCTBOD
NaOH. Bpems yCTaHOBKH KUCJIOTHBIX BAHH
BAPBUPYETCA OT [ABYX /IO MIECTU YACOB,
IIEJIOYHBIE BAHHBI BBIJIEPKUBAIOTCA O 24 4 [2].
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E.V. PANIKAROVSKY, D.A. KUSTYSHEYV, D.A. KRYAKVIN,
AV.KUSTYSHEYV, “TumenNIIgiprogaz”,
R.V. TKACHENKO, “Gazprom podzemremont Urengoy”

hysico-chemical treatment of the productive

reservoirs with the acid and alkali solutions is

an important method of oil and gas recovery
enhancement. Bottomhole area acid treatment is used
in Western Siberia at the majority of oil and gas wells
right after drilling or after such wells have been idle for
along time. After the acid treatment the wells are put
into operation [1].

However, in order to make such physico-chemical
treatment highly efficient it is necessary to take into
account the material composition of the reservoir
formation and perform all the technological operations
at the well in full compliance with the technology
developed for each specific oil or gas filed and each
specific productive formation. Non-compliance with
the abovementioned requirements can lead to low
efficiency of such works, or to even negative results.

Usually hydrochloric acid (HCL), fluorhydric acid
(HF) or their mixture (mud acid) is used for acid baths
and sodium hydroxide solution (caustic soda NaOH)
is used for alkali baths. For acid baths we use 15%

HCl solution and for alkali baths we use a 15% NaOH
solution. The application time for acid baths is usually
from two to six hours, alkali baths — up to 24 hours [2].

In order to increase the efficiency of the bottomhole
treatment works and reduce their duration it is
recommended to use a coiled tube instead of
conventional wash pipes.

To make bottomhole treatment works successful it
is required to measure the total well depth, conduct
geophysical studies and clarify well operation
parameters. It is also necessary to perform a set of
check measurements: measure well flow rate, tubing
pressure, annulus pressure, take 2—3 samples of the
reservoir fluid, and determine water cut of the well
production [3].




151 moBBIIEHN A 3(PPEKTUBHOCTU PA6OT
0 06paboTKE Npu3a60riHON 30HbI (OI13) 1
CHMKEHHIO UX MTPOJIOJIKUTEIBHOCTH BMECTO
ITPOMBIBOYHBIX TPYH, CITYCKAEMBIX C TTOMOIIBIO
MHOJ'bEMHBIX ATPETATOB, PEKOMEHYETCS
HCIIOJIb30BATb THOKYIO TPYOy KONTIOOMHIOBO
YCTAHOBKIL

Jl71s1 yCIIENTHOTO NPOBeAeHUs paboT no OI13
Ha CKBXUHE CJIEAYET IIPEABAPUTEIBHO OTOUTD
32600, IPOBECTHU I'eO(PU3UUECKUE UCCIEIOBAHUS
U YTOYHHUTB I1APAMETPBI PA6OTHI CKBAKITHBI.
Tax>ke HEOO6XONIMO ITPOBECTH Psifi KOHTPOIBHBIX
3aMEPOB — A€O6UTA, TPYOHOTO U 3aTPYOHOTO
JIaBJIEHUN, OTOOPATD OT ABYX 10 TPEX P06
MJIACTOBOTO (PJIIOUA, ONIPEJETNUTD CTENIEHD
OOGBOJHEHHOCTHU NPOAYKIINH [3)].

B cirygae HEOOXOAMMOCTH MOCJIE 3ABEPIICHUA
ITO/I'OTOBUTEIBHBIX PA6OT CKBAXKUHY ITTyIIAT
C IIOMOMIBIO KONTIOOUHIOBOI YCTAHOBKU.
OJIHAKO 151 yCIEMHOCTU U 3(PPEKTUBHOCTU
nocuaenyomert O3 npeanovyruTenbHeEE
IJIVIIIEHUE CKBAKHUHBI HE IPOBO/INTE, 4 BCE
PaboThI IPOBOAUTH B T'A30BOU CpPEIE.

O6beM paCTBOPA KUCJIOTHI WX Iies104u (V, M?)
orpejensieTcs 06’bEMOM CKBAKMHBI B UHTEPBAJIE
MIPOAYKTHUBHOI'O IVIACTA:

V=0,785-D%,-(h+20) - 0,785-d?-(h+20) (D)

rae h — TonmuHA UHTEPBAJIa IepPOPaALINH, M;
Dy, — BHYTPEHHHUIT JUAMETP SKCIUTYATAITUOHHOM
KOJIOHHBI, M; d,— HAPY>KHBI AUAMETP IUOKOM
Tpy6HI (I'T), M.

TexHonorudeckut npoiiecc OI13
PEKOMEHYETCS IPOBOAUTD C UCIIOIb30BAHUEM
PaCcTBOPOB COJITHOU KHUCJIOTHI UJIU
IJIMHOKUCJIOTHI [4]. O6'bEM 3aKAUHUBAEMOI'O
KHUCJIOTHOTO pacTBopa Ay OI13 onpeaenseTcs
paguyCcoM JIAHUPYEMOTO BO3JICICTBUS U
cocrasiseT oT 0,4 1o 1 M* Ha 1 M a(pPEKTUBHON
nep@OpHUpPOBAHHON TONIIMHEL (Tabnu1a 1).

3a/1aBIMBAHNE KUCTOTHOTO PACTBOPA B ILIACT
OPOBOJUTCS C TOMOHIBIO IIEMEHTUPOBOYHOTO
WU KUCJIOTHOT'O arperara.

OI13 KMCJIOTHBIMHU PACTBOPAMH IO/, JABJICHUEM
MIPUMEHSIETCA B CJIAOONIPOHUIIAEMBIX TOPOAAX
U 17151 YBEJIMYEHU S 30HBI IPOHUKHOBEHHU
KHUCJIOTHOI'O PacTBOPA B IIACT. [lepen
MIPOBEJEHUEM PA6OT IO KUCIOTHON NN
IIEJIOYHOH OOPabOTKE CIIEAYET IIPOBECTHU
OCMOTP (POHTAHHOU APMATYPBI, OOBA3ATb YCTHE
CKBA’KUHBI 110 CXEME, IIPUBEJACHHON HA PUCYHKE 1,
OIPECCOBATh HATHETATEBHYIO JIMHUIO, }

technologies

If necessary, after completion of the preparatory
works the well can be killed using coiled tubing unit.
However, in order to make the subsequent bottomhole
treatment more successful and efficient it is preferable
not to Kill the well, and conduct all the works in
gaseous medium.

The volume of acid or alkali solution (V, m3) is
determined by the well volume in the productive
formation interval:

V=0,785-1D% - (h + 20) - 0,785-OD? -(h+20) (1)

where h — perforation interval thickness, m;
ID — production string inside diameter, m; OD — coiled
tube outside diameter, m.

It is recommended to use hydrochloric or mud acid
solutions for bottomhole treatment [4]. The volume of
the acid solution to be injected into the bottomhole
area is determined by the estimated radius of action
and is usually 0.4 to 1 m? per 1 meter of perforated
interval (Table 1).

Acid pumping unit or cementing unit are usually
used to inject acid solution into the formation.

Pressure acidizing is used in low-permeable rocks
and in order to expand the zone of acid solution
penetration into the formation. Before acid or
alkali treatment it is necessary to inspect wellhead
equipment, pipe the wellhead as shown in figure
1 and pressurize the injection line.

The sequence of operations is as follows. At a killed
well after construction or workover, inspection of
the wellhead equipment and piping of the wellhead
is conducted. Then a coiled tube is run into the well
and well circulation is tested by operating the well
via annular space between the coiled tube and the
production string.

With the coiled tube inside the well at the depth
of 2—5 meters below the to-be-treated interval the
well is washed out with service water treated with
surface-active agent and water-repellent agent in order
to reduce equipment corrosion. To ensure removal
of large particles the water is thickened with a 2%
solution of carbon-methyl cellulose [5].

With the annular space open the estimated amount
of acid or alkali solution is injected into the coiled tube
and then squeezed to the perforation interval with
the displacement fluid. The speed of injection shall be
minimal (up to 2 liters per second). Then
the casing valve is closed and the acid or alkali
is squeezed into the formation with the help of
displacement fluid.

The volume of displacement fluid can be determined
by the following formulas: }
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Tabruyal — 3a6UCUMOCMb 00BEMHO20 PACX00a PeazeHma Ha eOUHUNY MOSUUHBL NAACA
om paouycos oopadbomxu nPu3adotinol 3016l NPU PAIAUUHOT ROPUCIOCIU 2OPHOTE NOPOOBL

Table 1 — The volume of agent per unit of formation thickness depending on the required radius of bottomhbole
area treatment and rock porosity

Paouyc Oo0sem peazenma (M) npu paaruunori nopucmocmu (%) nopoo
o6padomxu, » Volume of agent (m?) at different rock porosity (%)
Treatment radius,

" 13% 15 % 17 % 19% 21% 23% 25% 27 %
1 2 3 4 5 6 7 8 9
0.5 0,10 0,11 0,13 0,15 0,16 0,18 0,19 0,21
0,6 0,14 0,17 0,19 0,21 0,23 0,26 0,28 0,30
0,7 0,20 0,23 0,26 0,29 032 035 038 041
0,8 0,26 0,29 0,34 038 042 046 0,50 0,54
0,9 033 038 043 048 0,53 0,58 0,64 0,68
1,0 0,41 047 0,53 0,59 0,66 0,72 0,78 0,84
1 049 0,56 0,64 0,72 0,72 0,87 0,91 1,02
12 0,59 0,68 077 0,86 0,95 1,04 1,08 113
13 0,69 0,79 0,90 1,00 1,11 1,22 1,32 143
14 0,80 0,92 1,04 117 1,29 1,41 1,53 1,66
15 0,92 1,06 1,20 1,34 148 1,62 1,76 1,90
1,6 1,00 1,20 136 152 1,68 1,84 2,01 2,17
.7 118 136 1,54 172 1,90 2,08 2,26 245
18 1,32 1,52 1,73 1,93 2,13 233 2,54 2,74
19 1,47 1,70 1,92 2,15 238 2,60 2,83 3,06
2,0 1,63 1,89 2,13 238 2,63 2,89 3,14 3,39
2,1 1,80 2,07 235 2,68 2,90 3,18 346 3,73
22 197 227 2,58 2,88 3,19 349 3,80 4,10
23 2,16 249 2,82 3,15 349 3,82 4,14 448
24 235 2,71 3,08 343 3,80 4,16 4,52 4,88
25 2,54 2,94 333 3,73 4,12 4,51 4,90 5,30
26 2,75 3,18 3,61 4,03 446 4,88 533 5,52
27 2,97 343 3,89 436 4,80 526 572 6,18
28 3,20 3,69 4,18 4,68 5,17 5,66 0,15 0,64
2,9 343 3.95 449 5,02 5,54 6,07 6,60 713
30 367 4,23 4,80 537 593 6,50 7,06 7,03
3.1 392 4,52 5,13 5,73 634 6,94 754 815
3,2 4,17 4,82 547 6,11 6,75 739 8,04 8,68
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Cxema IPOBEIEHUS PA6OT COCTOUT B
caenpyoomeM. Ha 3ar1ymeHHON CKBAXKUHE,
BBIIIEAIIEN U3 CTPOUTEIBCTBA UIH U3
KaIIUTAJIBHOI'O PEMOHTA, IPOBOAST OCMOTP
(POHTAHHOM APMATYPBI, OOBA3BIBAIOT YCTHE
CKBAKHMHBL CIYCKAIOT THOKYIO TPYOY B CKBAXKUHY
U IPOBEPSAIOT HAJTUYUE UPKYJIAIUN B CKBAXKITHE
yTEM IIEPEBOZA €€ HA PAOOTY IO KOJIBLIEBOMY
IPOCTPAHCTBY MEXy THOKOU TPYOOH U
JIU(PTOBOM KOJIOHHOM.

IIpu criymeHHOU rU6KOU Tpybe HA 2—5 M
HIKE 06Pa6ATBIBAEMOTO MHTEPBAIA
CKBAKHHY [IPOMBIBAIOT TEXHUYECKOMN BOLOMH,
06pabOTAHHON NOBEPXHOCTHO-AKTUBHBIM
BEMIECTBOM U THPOPOOUZUPYIOIUMHU
JIOO6ABKAMH C 1IEIBIO CHUKEHUA KOPPO3UH
060pyRoBaHU. [I/1s1 06€eCIeYeHN s BBIHOCA
KPYITHBIX YACTHI] U3 CKBA’KUHBI TEXHUYECKYIO
BOZY 3ar'ylaIoT 2%-M PACTBOPOM
Kap6oMeTuanenono3s (KMLD) [5].

I1pr OTKPBITOM 32TPYOHOM IPOCTPAHCTBE
B I'MOKYIO TPYOY 3aKA4HUBAIOT PACYETHOE
KOJIMYECTBO KUCJIOTHOI'O UJIA MIEJIOYHOTO
pPacTBOpPa M IPOAABIUBAIOT JO UHTEPBAJIA
nepdopanuu NPoAABOYHOM KUAKOCTBIO.
CKOpPOCTBD 34KAYMBAHUS JIOJKHA OBITH
MUHUMAJIBHOU (J10 2 J1/C). 3aKPBIBAIOT 3ATPYOHYIO
33/IBUJKKY M IPOJIABIMBAIOT PACTBOP B ILIACT
NPOJAABOYHOM KUJIKOCTBIO.

OO6bEM TPOAABOYHOM KUJKOCTHU OIPELEIISETCS
10 (popMysiam:

V=Vir +V, » 2

rae V — o6beM NPOAABOYHON JKMIKOCTH, M,

% 3.
Vi — OOBEM KOJIOHHBI I'HOKOM TPYOBI, M?;
V.5, — OO'beM OOBA3KH HA YCTHE, M.

Vi =0785-d2, 1, 3)

rae [ — pirHa rubKOA Tpyosl, M; dy, —
BHYTPEHHUU AUAMETP F'UOKON TPYOHL, M.
CKOPOCTB IPOJAABINUBAHUSA PACTBOPA B IIJIACT
JIOJIDKHA OBITh MAKCUMAJIBHO BO3MOMXKHOM.
JaBieHNE 3aKAYUBAHUS HE JOJIKHO IIPEBBIIIATD
JIaBJIEHUS THIPOPA3PBIBA IIJIACTA, A OObEM
KHUCJIOTHOTO pacTBopa s OI13 onpenensercs
paguyCcoM IJIAHUPYEMOTO BO3/ICHCTBUSA
(cMm. Tabmuny 1).
J17151 KOJLIIEKTOPOB IOPOBOT'O TUITA OO'BEM
KHUCJIOTHOT'O PACTBOPA /IS 3AKAYHUBAHUSA B
NPU3A00NHYIO 30HY IJIACTA ONPEAEIAECTCS 1O

dopmyie: }

technologies

-
) imiCCH)

.

6

e /

1 — emrocmbs 0150 KUCA0MHO20 PACmEopd;

2 — emrocms 01 BPOOABOUHOLL HCUOKOCIIL;
3 — HAcoCHbLIL azpe2am; 4 — YCmve CKBANCUMbL;
5 — KOMI0OUHZ06AA ) CINAMOBKA;

6 — PpaxenvHas MuHuUs

|=
|

1 — acid tank; 2 — displacement fluid tank;
3 — pumping unit; 4 — wellbead; 5 — coiled tubing unit;
6 —flare line

Pucynox 1 — IIpunyunuanisnan cxema o06:a3xu
CKEaANCUHBL U O00PYO08AHUA NPU KUCSIOMHOTL
o6pabomxe nracma

Figure 1 — Wellbead piping and equipment location
during acid treatment

V=V Ve @
where V — volume of displacement fluid, m?,

V., — volume of the coiled tube string, m?;

V iping — VOlume of the piping at the wellhead, m?.

Ve =0,785-1D%-1 )

where / — length of the coiled tube, m; ID — inside
diameter of a coiled tube, m.

The speed of acid or alkali squeeze into the
formation shall be maximum possible. The injection
pressure shall not exceed the hydraulic fracturing
pressure and the volume of acid meant for bottomhole
treatment is determined by the planned treatment
radius (see Table 1).

For porous reservoirs the volume of acid to be
injected to the bottomhole area is determined by the
following formula:

v=r(R?-12) K, -h, @
where V — the volume of the acid to be injected, m?;
R — treatment radius, m; r — well radius, m; K, — mean

open porosity, fractions; h — thickness of the treated
part of reservoir, m. }
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v=rn(R?-r) K, h, )

rne V — 06'beM 3aKaYNBAEMOI KHUCIOTHI, M?;

R — paguyc 06paboTKy, M; r — PaJUyC CKBA>KUHEL, M;

K — CpefHss OTKPBITAs IOPUCTOCTD, JOJIH;

h — TonmuHa 06PaA6ATHIBAEMON YACTH MJ1ACTA, M.
17151 KOJUIEKTOPOB TPEMUHHO-TTOPOBOTO THITA

06bEM KUCIOTHOT'O PACTBOPA JIJTSI 3AKAYUBAHUSA

B IPU3A60MHYIO 30HY IIJIACTA OIIPE/ICIISICTCS 10

dopmyie:
v=942-(R*~ 1)) *n-h-3, )

IA€ 72 — I'yCTOTA TPEIWH 1/M; J — PACKPBITOCTD
TPEMIUH, M.

[TapaMeTprl 72 U J ONIPEACHAAIOTCA HA
MaTPHULLAX TTIOPOJbI, U3TOTOBJIEHHBIX U3 KEPHA
OPOAYKTUBHOI'O IJIACTA, IE€ IPOBOJAATCS
06pabOTKHU CKBAKUH [6]. B mTaHHOM ciydae
KHMCJIOTHBIN COCTAB JJBHUIKETCS TIO CUCTEME
TPEMIUH.

ITocne NpoAABIUBAHUS KUCIOTHOTO
pacTBOpa B NPHU3a60UHYIO 30HY CKBAXKUHY
OCTABJIAIOT HA BPEMS PEAKIIUH KUCJIOTHOI'O
COCTAaBa C KONBbMATHUPYIOIUMHU YaCTUI[AMH,
HAXOJAIIMMHUCS B IPU3aO6ONUHONM 30HE. 3aTEM
CKBAKUHY IIPOMBIBAIOT IPOMBIBOYHON
JKUJIKOCTBIO, OCBAUBAIOT, IIOCJIE YETO U3
CKBA>KUHBI U3BJIEKAIOT THOKYIO TPYOYy,
OTPaOATHIBAIOT HA (PAKEBHYIO IMHUIO JIJIS
YAAJIEHUA IPOAYKTOB PEAKIIUH.

B ciryyae HEBBIXO/1A CKBA’KHUHBI HA
MPOEKTHBIN PEXUM ITPOBOAAT IIOBTOPHYIO
MHTEHCU(pUKAUIO 6€3 rymeHus. [1Ipu
3TOM PAOOTHI IPOBOJAATCA IO CXEME,
AHAJIOTMYHOM BBILIEOIIMCAHHON. [IpoBOAATCA
MHOATOTOBUTENBHBIE PA6OTHL, TOTOBUTCA
HEOOXOANMOE KOJIMYECTBO KUCJIOTHOI'O
WJIN IIEJIOYHOI'O pacTBopa g OI13. 3atem
CITYCKAaIOT THOKYIO TPyOy HA 2—3 M HUKE
00pabaTEIBAEMOI'0O HHTEPBAIA IEPHOPALIUH.
[IpoAaBINBAIOT KUCIOTHBIN WX IIEJTOYHON
PacTBODP B ILIACT NPOJABOYHOM XKUJKOCTBIO,
CKBA’)KUHY 34KPBIBAIOT HA pearuposanue. ITocie
3aBEPUIEHUA BDEMEHU PEAKIINU BBI3bIBAIOT
IPUTOK U OTPAOATHIBAIOT CKBAXKUHY Ha (PaKel
C yAaJIEHHUEM IPOAYKTOB Peakuu. Jlanee
U3BJICKAIOT I'MOKYIO TPYyOY U3 CKBAXKUHBI U
MIPOMBIBAIOT €€ IIPOMBIBOYHOH KHUJKOCTDIO.

1711 CEJIEKTUBHOT'O BO3/ICMCTBU S HA
KOHKPETHBIN IPOAYKTUBHBIN I171ACT
NPEAYCMATPUBAETCA YCTAHOBKA B COCTABE
T'UOKOU TPYOBI IBYXITAKEPHOUN KOMIIOHOBKHY,
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For fractured-porous reservoirs the volume of acid
to be injected to the bottomhole area is determined by
the following formula:

V=9,42-(R2—r2)-n-h-8, )

where 7 — fracture density 1/m; ¢ — fracture openness, m.
n and § parameters are determined by the rock
matrices, made of the core taken from the productive
reservoir where the treatment is to take place [0]. In this
case the acid is flowing via fractures.

After acid is squeezed into the bottomhole area we
wait for the acid to react with the colmatage particles
in the bottomhole area. Then the well is washed out
with a special washing fluid and completed. After that
the coiled tube is pulled out of the well and the well is
worked by flaring to remove reaction products.

1 — axcnmyamayuontan KOAOHHA; 2 — MgPhmoas KOJOHHA;
3 — eubras mpyoa; 4 — HaoyeHotl naxep; 5 — nepgopuposarrasn mpyoa;
6 — uHmMeHCUBUUUDYeMbILL NAACT; 7 — HAOYBHOLL naKep-npooKd;
8 — npooyKxmueHbLl naacm

1 — production string; 2 — lift string;
3 — coiled tube; 4 — inflatable packer; 5 — perforated tube;
6 — formation to be treated; 7 — inflatable plug packer;
8 — productive formation

Pucynok 2 — Cxema cenexmuenoil KUCI0MHOU
00padbomKu nPOOYKMuUGHsLX NAACINOE
2A30K0HOCHCAMMHBLX CKEANCUH NPU ROMOULUL
KOAMIOOUHZO0B801 YCIMAHOSKU

C UCNONBb306AHUCM HAOYEHBLX NAKEPOE

Figure 2 — Selective acid treatment of the productive
Jormations in gas condensate wells with the use of
coiled tubing and inflatable packers



MO3BOJISAIONIEH 3AKAUYUBATh KUCIOTHBIN NN
LIEJI0OYHOU PACTBOPHI Yepe3 NEPHOPUPOBAHHYIO
TPYyOY, PACIOTIOXKEHHYIO MEXAY BEDXHUM
HAalYBHBIM TAKEPOM U HUKHUM HA/IyBHBIM
MAKEPOM-IIPOOKON (PUCYHOK 2).

ITocne nomy4eHus yCTOHYUBOTO IPUTOKA
U 3aBEPIIEHUS OTPAOOTKU CKBAXKUHBI
OPOBOJAT HEOOXOANMBIE TUPOANHAMHUYECKUE
UCCIIENOBAHMS, 4 TTIOCJIE BBIXOZA CKBA’KMHBI HA
MPOEKTHBIN PEKUM €€ BBOJASAT B IKCILIYATALIUIO.

JaHHBINA DOAXO/I K BOCCTAHOBJICHUIO
OPOAYKTUBHOCTH CKBAXXUH HA 3aBEPIIAIOIEN
CTa/INU PA3PAOOTKU MECTOPOKIECHUN B YCIIOBUAX
4HOMAJIbHO HU3KUX MJIACTOBBIX JABJICHUH
Hanb60s1e€ ONTUMAJIBHBIA. IMEHHO ITO TAKOMY
OyTU Pa3padbaThIBAIOTCSA HOBBIE TEXHOJIOT MU
MHTEHCU(PHUKALTUHU IPUTOKA HA MECTOPOXKICHUAX
3anagHor CU6HPU: CEJIEKTUBHO HAIPABJICHHBIE,
0€3 ITTyHeHNs C IPUMEHEHUEM I'NOKOU TPYObI
KONTIOOMHI'OBOI YCTAHOBKH, C UCIIOJIb30BAHUEM
MAKEPHOTO O60PY0OBaAHUsL. ©
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If the well does not achieve the planned
performance, the repeated intensification operation
is done without well killing. The sequence of works
is similar to the previous case. Preparatory works are
performed; the necessary volume of acid or alkali
solution is prepared. Then a coiled tube is run into
the well to the depth of 2—3 meters below the to-be-
treated perforation interval. Then the acid or alkali is
squeezed into the reservoirs with the displacement
fluid and we need to wait for reaction to take place.
After the end of the reaction time the well is flowed
and worked by flaring to remove the reaction products.
Then the coiled tube is pulled out of the well and the
well is washed with the washing fluid.

If we need to have a selective treatment of the
specific productive formation, a special two-packer
unit is installed on the coiled tube. Such two-packer
arrangement allows injecting acid or alkali via a
perforated tube located between the upper inflatable
packer and the lower inflatable plug packer (Figure 2).

Once the well produces sustainable flow and the well
treatment operations are completed, the necessary
hydrodynamic studies are to be conducted. Once well
performance reaches a planned level, the well is put
into operation.

This is actually the most optimal approach to
restoration of well productivity at the final stages
of ailfield development and under abnormally low
reservoir pressures. Exactly in this direction all the
new technologies of production stimulation in
Western Siberia — selective technologies, technologies
without well killing and with the use of coiled tubing,
technologies with the use of packers — are developed. ©

Ne2-3 (036) Uions / June 2011 27



r'OCTh HOMEpPA

He TOJIbKO pernars HPpOoOJIEMBI,
HO U IIPEJIOTBPAMIATH UX

Not Only Resolve the Problems,

but Also Prevent Them

B pybpuxe docms Homepa»
soicmynaem 1J1 Tamamariy,
2eHepabHbILL OUpPerxmop
OAO «HIIO «byperue»

Bpemsa xoxrro6uHra: Turpan JleBOHOBHY,
BbI cCTA/IH reHEePAIBHBIM JHPEKTOPOM
HAYYHO-IIPOHU3BOICTBEHHOI'O OO'hEJHHECHU S
B TOM BO3pacTe, KOIjja MHOI'HE IIOGHHMAaKOTCA
TOJIBKO HA CaAMBbI€ II€PBbIE CTYIICHbKH
KapbepHOH JJecTHHIBI. Kak HaunHaIca Bam
TPYJAOBOH ITYyTh?

Turpan Tamamsanir: S okonuua B 2000 rogy
Ky6aHCKUI rOCYAapCTBEHHBIIN TEXHOJIOTMYECKUIA
yHUuBEpCcUTET. CIIELIUAIN3UPOBAJICA 110
HANPAaBJIEHUIO HE(PTH, Ia33 U SHEPTETUKH, IOy UHIT
KBATU(PHUKAIUIO «TOPHBIF HHXKEHEP». B TOM XKe oy,
TIOMHIO JIO CHX IIOP, 3 MaPTA, 5 IPUIIIET HA PAOOTY
B «HITO «Bypenune» B 1abOPaATOPUIO TEXHOJIOTHHU
U NIPOEKTUPOBAHUSA OYPOBBIX PA0OT B IOJIKHOCTH
UHKEHEPA [IEPBOU KATETOPUU.

BK: A 94TO TOCIIOCOGCTBOBAJIO BEIOOPY
npodeccuu B Bamem cirygae?

T.T.: HaBepHOE, B IEPBYIO OYEPE/ b, TO, YTO MOH
0a0yIIKa U IEIVIIKA CO CTOPOHBI MATEPHU PAO6OTAIHN
B 3TOM OTPACU. 51 C AeTCTBA HAGIIOAA UX
ACATCIbHOCTD, U MHC OBIJTO OYEHD MHTCPCCHO.

B YACTHOCTH, PACCMATPUBATD I'COJIOT'MYCCKUC KAPTHI.

BK: Ho Bama crneiuajdbHOCTb BEIb HE
reoJIorus.

T.T.: HeT, MOs CIEUATIBHOCTD — Pa3paboTKa
U AKCILIYATALM HEPTAHBIX U IA30BbIX
MeCTOpOXeHUN. HO 32 rofibl paboThI B
«HTIIO «bypenue» s cTajl ClieiuaarucTOM UMEHHO
B OyPEHUN M PEMOHTE CKBAKMH. OCBOWI MHOI'HIE
HAIPAaBJICHUS: U OYyPEHUE HA ICTIPECCUH, U OypEeHUE
CKBA’KUH C TOPU30HTAJIBHBIM OKOHYAHHUEM...

BK: Bamra Guorpadusa orpakaer
COBPEMEHHYIO TEHACHITHIO, KOI/IA
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Our today’s guest is TL. Tamamyants,
Chief Executive Officer of Research
and Production Association "Burenie”

Coiled Tubing Times: Mr. Tamamyants, you
were very young when you were promoted to
Chief Executive Officer of the Research and
Production Association. At that age many
other people just start climbing their career
ladder. How did your career start?

Tigran Tamamyants: In 2000 I graduated
from Kuban State University of Technology. At the
university I majored in oil, gas and energy and I
was qualified as Mining Engineer. I remember very
well that on the 3rd of March 2000 I was employed
by Research and Production Association “Burenie”.
I took up the position of First Rank Engineer at
the Drilling Technologies and Drilling Design
Laboratory.

CTT: Why did you choose this particular
profession?
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KBATH(DHUITUPOBAHHBIH CIICITHATHCT
IIOCTEIIEHHO IIPUXOIUT K JOCTATOYHO Y3KOH
00/JIACTH NIPHUMEHEHHU S CBOUX HABFIKOB.
A KaKue Ka4ecCTBa, 110 Baimmemy MHEHH IO,
HY>KHBI B IIEPBYIO O9€peab MOJIOJOMY
CHEITHAIHCTY, YTOOBI CAE/JIATH — B XOPOIIIEeM
cMBICTIE — Kapbepy? Kakue 651 BBI COBETHI JaIH
T€M, KTO TOJIBKO OKAHYHBAET BY3?

T.T.: HaBepHOE, HE OBITh AMOP(HBIM YEJIOBEKOM,
HUKOI/[A HE 60ATHCS PA6OTHL, B TOM YHCJIE U
HaJ1 COOOH, CJIEIUTD 32 HOBUHKAMU OTPACIU U
HACTOHUYHBO IPOBUTATHCS TOJIBKO BIIEPE/I.

BK:/Ja, KaKk rOBapMBaJjia OJHA U3 T€POMUHD
JIsrouca Kapposuia, «<4ToOGBI OCTABATHCA HA
MecCTe, HYKHO OY€Hb OBICTPO 6€3KATh...»

IIo KaKMM HCTOYHHKAM JHYHO BbI
OTCJIEKHBA€TE€ HOBHHKH OTPACIH?

T.T.: [IOo OTpaCIEBBIM )KYPHAJIAM, PECYPCAM
UHTEPHETA: HOPTAIAM, CAHTaAM, (POPYMAM.

MHE UHTEPECHO, YTO U ITI€ MPOUCXOJIUT, KAKHE
TEXHHUYECKHE HOBUHKU HOSIBISIOTCS, C KAIKUMU
pO6JIEMAMU CTAJIKUBAIOTCS OYPOBBIE OIIEPATOPHI
B Poccum u B Mupe, C TOMOIIBIO KAKUX TEXHOJIOT U
UX YIAETCS PENINTB.

BK: Kak Bl cTaBHUTE 321a9H OOJIBIIOMY
xoekTuBy <HIIO <Bbypenune»? Kakosa
IIPAKTHKA IIPHHATHA pelIeHHH y Bac B
KOMIIAaHHH?

T.T.: V Hamel KOMITAHUH O4EHb CEPbE3HBIN
HAy4YHBIX NOTEHLMAL. MBI IPOLYLIUPYEM TOIBKO
WHHOBAITUOHHBIE TEXHOJIOI'UH U PA3PA6OTKHU.
ECTB TaKO! 3a4KOH PBIHKA, U3 KOTOPOT'O CJIEIYET,
4TO, ECJIN UJIET MOJBbEM ITPOAAXK KAKOU-TTMOO
TEXHOJIOTUU WJIN PA3PAOOTKH, TO HA OIIPEAETIEHHOM
3TaIe OH OOA3ATENBHO CMEHUTCA CIIAZJ0M, IOTOMY
4TO U KOHKYPEHTBI HE CTOAT HA MECTE, 1 YTEUKA
UHPOPMALUY TJe-HUOYAD, 14 IPOUCXOAUT, U UyKHE
J1260paTOPHH padOTAIOT HAJl PACHIN(PPOBKON
peuenTyp. [ToaTOMY NOCTOAHHBIN AHAJIN3 PBIHKA
HMEET HENPEXOAIIEE 3HAYECHME. Y HAC IEVICTBYET
HAYYHO-TEXHUYECKHUU COBET, B PA60TE KOTOPOI'O
NPUHUMAIOT Y4ACTHE CHELTUATHCTHI C YYEHBIMHA
CTENEHAMU U HAYYHBIMU 3BAHUAMU. DTOT COBET,
HUCXO/IA U3 AHAJIN34 PBIHKA U IIPOOJIEM, KOTODBIE
BO3HUKAIOT HA OObEKTAX CTPOUTEILCTBA,
NPEJJIATAET BO3MOXKHBIE ITyTH UX PEIIEHUs, HA
OCHOBE KOTOPBIX 10 COIVIACOBAHUIO C 3aKA3YHMKOM
U BEYTCA HAYYHO-NUCCIIENOBATEIbCKHAE PAOOTHL
Eciy »ke y HAC €CTh I'OTOBBIE PEIICHHUS U ONIBIT UX
BHEJIPEHU S, TO MBI [IPEJJIATAEM UX CPA3Y.

BK: BeI padoTaeTre C KOHKPETHBIMH
3aKa39HKAMM I10 UX OIIPEeJEI€HHBIM
npooiaemam? }

T.T.: I made my choice because, first of all, my
grandmother and grandfather had worked in this
industry. I have been observing their work since
my childhood, and I was very much interested in it.
It was particularly interesting to look at the geology
maps.

BK: But your specialty is not geology,
isn’tit.

T.T.: That’s right. My specialty is development
and exploitation of oil and gas fields. But over the
years of my work at “Burenie” I became an expert
in well drilling and workover. I mastered many
areas of the work: underbalanced drilling, drilling
of horizontal wells, etc.

CTT: You biography reflects a modern
tendency when a qualified professional
gradually becomes an expert in a quite
narrow field. What qualities shall young
professionals possess first of all in order
to build a good career? What can you
recommend for the people who will soon
graduate from universities?

T.T.: I would recommend them to be active
people, never be afraid of work and self
improvement, keep track of new technologies
appearing in the industry and to persistently move
forward.

CTT: Yes, as one of the Lewis Carroll’s
heroines said: “...it takes all the running
you can do, to keep in the same place.” What
sources of information do you usually use
to keep track of new developments in the
industry?

T.T.: I read trade journals, browse the Internet:
web-sites, forums. I like to learn about technical
novelties in the industry, to learn what kind of
problems drilling operators face in Russia and
worldwide, what technologies are used to resolve
such problems.

CTT: How do you usually assign tasks to
the numerous staff of “Burenie”? What is the
decision making practice in your company?

T.T.: Our company has strong scientific capacity.
We produce only innovative technologies and
developments. According to one of the market
laws, if there is a rise in sales of certain technology
or development it will surely be followed by a
decline, because competitors also move ahead,
leakage of information occurs sometimes, and
other laboratories work hard to decipher your
formulas. That is why constant market analysis
is of paramount importance. We have a Council }
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T.T.: ]a, C KOHKPETHBIMU 3aKA34UKaMU. THOT/12
K HaM O6PAIAIOTCS YK€ B CAMBIIN IOCJIEJHUT
MOMEHT, KOT/]d CKBA’)KMHA IIPAKTUYCCKH 3aI'YOJICHA,
KOI7Ia MHOI'MI€ KOMITAHUH YK€ OGPaNCh 32 3TY
paboTy, nepenpobOBAIU BCE, YTO MOIJIH, HO
HHUYEro He NoMOI710. Ha MO B3I/, HYKHO CPa3y
HCKAThb HpaBI/IIIbeIﬁ noaxXod, IPU4YEM C IIOMOUITBIO
HAy4YHBIX UCCIEJOBAHUM, 4 HE METOJOM IOA00PA
«JIEKAPCTBA JIJISI CKBAXKUHBI», [IOTOMY YTO CKBAKMHA,
KaK U )KUBOI OPT'aHU3M, 6y/IET 9YBCTBOBATH CEOS
BCE XYK€ U XYK€, ECTU OTIEPATUBHO HE TPUHATH
TIPABIJIBHOE PEICHUE.

BK: Bol Ipeajiaraere XHpypryaxo aisa
CKBAKHH HJIH T€PAILHUIO?

T.T.: B ka:xj0M cydae no-pasHomy. Ilpuseny
npumep. OlHAa KOMIIAHUA OObABUIA TEHJEDP, HO
HUKTO, Kpome «HITO «bypenue», npeioKeHHYIO
PaboTy BBIIOJTHUTB HE CMOT. MBI IPOBEN
UCCJIEJOBAHUA B J1A60OPATOPHUH, CIETATH OLIEHKY
IPUMEHAEMBIX PELIEIITYP, U Y HAC IIPEKPACHO BCE
MOJIy4UJIOCh. Be3 OCHOBATEILHOM ITOATOTOBKU MbI
H4 CKBAXKUHY HUKOI'IA HE BBIXOAUM. M 32 BCe CBOU
MaTepHAJIbl HECEM IIOJIHYIO OTBETCTBEHHOCTD U
JaeM Ha HUX I'aPAHTHUIO.

BK: YTO TOPMO3HUT BHEJPECHHE HOBBIX
TEXHOJIOru# B Poccum?

T.T.: To, uTO HE(PTEAOOBIBAIOIMNE KOMIIAHUU
HEOXOTHO UyT Ha HOBIIECTBA. TO I OHNU
MPUBBIKJIN PA60OTATH IO CTAPHUHKE, TO JIN
CKAa3bIBAETCA HEXBATKA (PUHAHCOBBIX CPEACTB.

B Poccuu Teneps pasBejOvHOro 6ypeHns BEAETCA
HE TaK MHOT'O, KaK 3TO 651710 B 1990-X rogax.

Celyac NPaKTUYECKH BCE IKCIUTYATUPYEMBIE
MECTOPOXKAECHUA HAXOAATCA HA ITIO3AHEN CTaJUN
Pa3padOTKH, ¥ OCHOBHBIM METO/IOM ITOBBIINEHUA
HEPTEOTAAYH CTAIU PEMOHTHO-U3OIAIIMOHHbBIE
pa6oTsl (PYP). DTO BOgOU30I411Ms, NEpebypUBAHIIE,
YXO/ Ha JIPyT'H€ TOPU3OHTHI U OO'BEKTHI U T.IL. M BCE
KpyTATCA BOKPYT PUP. A BHEAPATD IPUHITUIINAIBHO
HOBBIE U/IEV TOOANBAIOTCA. [IO3TOMY MBI CTAPAEMCA
MPOBOJAUTD Y 3d4KA3YHMKOB OIBITHO-TTPOMBIIIJIEHHBIE
PaboOTHI Jjaske O€3 OIIATHI UJIU C OILJIATOM IO (PAKTY:
MOJIYYMJIOCh — OIUIAYUBAETE, A HET — TO... CTapaeMcs
CJIEJIATD HE O/IHY, 4 YETBIPE-TIATh CKBAXXUH, YTOObI
yoKe MIPOCMATPUBAIACH TEHAECHIIAA U MOXXHO OBLIO
MIOCTPOUTDH KPUBYIO.

BK: B <HITIO <BypeHHe» JEHCTBYIOT IIECTh
Jdadoparopuri. Kakue HaIrpaBJI€HU S MOXKHO
cuuTaTh (h1arMaHOM PA3BHUTHA KOMIIAHHUH?

T.T.: Ha Mo¥1 B317151/1, (p/1arMaHOM Pa3BUTUA
SIBJISIETCS PA3PabOTKA PAOOUUX IIPOCKTOB, KAXK/IbIH
M3 KOTOPBIX — MIAl' BHCPCI B IPOABHUKCHUH HAINTNX
TEXHOJIOTHH. B KaKIOM IIPOEKTE MBI UCIIOJIL3YEM,
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for Science and Technology. Our employees
having academic degrees and ranks participate

in the work of the Council. Based on the market
analysis and analysis of the issues occurring at the
facilities under construction this Council proposes
possible solutions of such issues. Then research
and development works are performed on the
basis of such solutions and on agreement with the
customer. If we have ready-made solutions and
experience of their implementation, we propose
such solutions to our customers straight away.

CTT: Do you work directly with the specific
customers to resolve their problems?

T.T.: Yes, we work with the customers.
Sometimes companies come to us at the very last
moment, when a well is in a very bad condition,
when many other companies already tried to
do this job, tried all the possible solutions but
nothing helped. I think that it is necessary to look
for the right approach and solution from the very
beginning based on the scientific research rather
than on a rule of thumb, trying to find “medicine
for a well”. Because a well is like a living organism —
it will feel worse and worse if we do not quickly
find proper solution.

CTT: Do you propose surgery or therapy for
the wells?

T.T.: In each particular case it is different.
I'would like to give you one example. A company
announced a tender, but nobody was able to
perform the proposed work, except “Burenie”.
We conducted laboratory studies, assessed the
formulas, and we succeeded. We never perform any
operations on a well without sound preparatory
work. We are fully responsible for our materials
and provide warranty on them.

CTT: What hampers the introduction of
new technologies in Russia?

T.T.: The fact that oil producing companies are
unwilling to introduce innovations. Either they
become accustomed to working in the same old
way or they lack financial resources. Nowadays the
scope of exploration drilling in Russia is much less
than in 1990-s. Today the majority of exploited
oilfields are mature ones and squeeze job is the
main EOR technology applied. This includes water
insulation, redrilling, targeting other horizons
and objects, etc. Everybody is focused on squeeze
job. Companies are a bit afraid of introducing
new technologies. That is why we try to perform
industrial experimental works at our customers’
fields without payment or with result-based
payment: if our work is a success — a customer
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I7I€ 3TO BO3MOKHO, HAIIIU IIPOMBIBOYHBIE
JKHJIKOCTH, CTAPASACh U/ICATIBHO NTOAOHPATh UX

JUIA JAHHBIX TOPHO-I'€OJIOTMYECKUX YCIIOBUH,
HAIIIM TAMIIOHAXXHBIE MATEPUAJIBL, XUMUIO U T.I1.
DTO IepBOE HAIPABJICHUE. Bropoe — KperuieHue
CKBaXMH. HE(PTAHHUKY TOBOPAT, YTO OJHO
HEYJJAYHOE KPETJIEHHUE CKBA’KMHBI CIIOCOOHO
IIEPEYEPKHYTD BCE yAA4YU, KOTOPBIX KOMITAHH A
JOCTHIVIA HA IPEABIAYIUX 3TANIAX CTPOUTENbCTBA
3ITOM CKBAKUHBL EC/IN IEMEHTUPOBAHUE OKA3aJI0Ch
HEKA4YECTBEHHBIM, TO KOMITAHUSA Oy/I€T BEIHYK/ICHA
TPATUTb OI'POMHBIE (DUHAHCOBBIE CPEJICTBA HA
JIMKBUZIAITHIO MEKKOJIOHHBIX IIEPETOKOB. TeM

HE MEHEE HEKOTOPBIE KOMIIAHUU IIBITAI0TCS
LEMEHTUPOBATD CKBAXKUHY HEIIPOBEPEHHBIMU
MAaTEPUAIAMU U B PE3YJIBTATE €€ I'yosT. Hanpumep,
Yy OTHOM KOMITAHWH B PE3YJIBTATE MOJOOHBIX
JEUCTBUH 3aKOJIOHHOE JJABJIEHUE B 3aTPYOHOM
MIPOCTPAHCTBE AOXOAUIIO 10 280 atmocdep. DTO
O3HAYAET, YTO HAOIIOAATACH NPAKTUYECKHU IIOTHAS
COOOMIAEMOCTb IIJIACTA C 3EMHOU MMOBEPXHOCTHIO.
Mbe1 nposenu OITP, 3aueMeEHTUPOBAIN HE

MEHEE IIATU CKBA’KMH. Bce — 110 HAIIMM HOBBIM
TEXHOJIOTUAM CO3JAHUA IPOTUBOLABICHUS B
3aTPyOHOM IPOCTPAHCTBE. Y1 HU HA OTHOU U3
CKBA’KUH HE OCTAJIOCh MEKKOJIOHHOI'O 1ABJICHH .

BK: B KakuX Ta00pATOPHUAX BEXYTCS
Pa3spadoTKH, 0 KOTOPHIX Bl pacckasamm?

T.T.: B 1ByX: TEXHOJIOTUH U IPOEKTUPOBAHUA
OYPOBBIX PA0OT ¥ TEXHUYECKUX CPEJCTB JIJIs1
KPETJIEHNA U TEXHOJIOT'MYECKON OCHACTKNA
CKBAXMH. He CcTOAT HA MECTE U IPyTrHUe
noapaseneHus. Tak B 1a00paTOPUU TEXHUYECKNIX
CPEACTB 111 OYPEHMNA U KATTUTAJIBHOI'O PEMOHTA
CKBAKUH Pa3pabaThIBAIOTCA HOBBIE BU/IBI
ITYOUHHOI'O OO0PYAOBAHM I, BCCBO3MOKHBIE
JOMKPATBI, THCTPYMEHT 151 PA6OTEI C
KOJTIOOMHI'OM, CKPEOKH '] PABINYECKUE U
MEXAHUYECKUE U IIPOYHE CPEJCTBA JJ11 PEMOHTA
CKBaXUH. OTHUM CJIOBOM, IIIMPOKHUH ITIEPEYEHD
NPOAYKIIMU, B KOTOPOU HYKJAE€TCA PHIHOK. MbI
€ro TEHJICHIIUM OTCIEXUBAEM. HegaBHO HaM
34Ka3a/I1 TMIPABINYECKUN JJOMKPAT, KOTOPBIA
JOJIKEH PA0OTATh B TOPU3OHTATIEHOM CTBOJIE.
KOHCTPYKLIMA 3TOI0 YHUKAJIBHOI'O MHCTPYMEHTA
HAMM YK€ CO3/1aH4, 6y/I€EM COITIACOBBIBATD €€ C
32Ka349HKOM. JIaOOPATOPHSI TEXHUUYECKUX CPEJCTB
JUTS KPETUIEHUS M TEXHOJIOTHMYECKOM OCHACTKH
CKBAXUH IIPOEKTUPYET MY(PTHI, PA3beIUHUTEIN
BCEX TUIIOPA3MEPOB, A TAKKE [IEMEHTHPOBOYHYIO
TEXHUKY. CEeryac HAIlIM KOHCTPYKTOPBI
Pa3padaTeIBAIOT HEPA3OYPUBAEMYIO MY(PTY
KOHTEHUHEPHOTO TUIId. OUEHb XOPOIAs Pa3pad0TKA,
KOTOPas, [yMalo, OyET IIOIb30BATHCSI CIIPOCOM.
ITpou3BOAUTCA TAKXKE MY(PTA — YCTPOHCTBO }

pays, if not — then... We try to perform the works
at four-five wells in order to show our customers a
tendency and draw a graph.

CTT: There are six laboratories in Burenie.
What areas of your work can be considered
the leading ones?

T.T.: I think that one of the leading areas is
development of working projects. Each such
project is a big step forward in promotion of our
technologies. In each our project (where possible)
we use our own washing fluids trying to select the
fluids that would be ideal for certain geological
environment, we use our own plugging materials,
chemical agents, etc. This is our first focal area.
The second one is well casing. Oilmen say that
unsuccessful well casing may spoil all the success
achieved by a company at the previous stages of
well construction. If cementing is of poor quality
the oil company will have to spent big financial
resources to eliminate cross-flows in the annulus.
Nevertheless, some companies cement their wells
using unproven materials and, consequently, spoil
such well. For example, one company had pressure
in the annulus up to 4,000 psi as a result of poor-
quality cementing. It means that there was almost
full connectivity between the reservoir and the
surface. We conducted experimental industrial
operations and cemented at least five wells. All the
wells were handled using our new technologies
of applying back pressure in the annulus. After
our work none of the wells had pressure in the
annulus.

CTT: What laboratories work on the
developments that you have mentioned?

T.T.: The developments are done in two
laboratories: Drilling Technologies and Drilling
Design Laboratory and Well Casing Equipment
and Accessories Laboratory. Other laboratories are
also moving ahead. Well Drilling and Workover
Equipment Laboratory is developing new types
of downhole equipment, different hoisting jacks,
tools for coiled tubing, hydraulic and mechanical
scrapers and other tools meant for well workover.
In short, they develop wide range of products
which are in need in the market. We follow all the
market tendencies. We have recently received an
order for a hydraulic hoisting jack that is supposed
to work in a horizontal wellbore. We have already
developed the design of this unique tool and
plan to agree it with the customer. Well Casing
Equipment and Accessories Laboratory is designing
collars/couplings and disconnectors of all types
and sizes, cementing equipment. Our designers are
currently developing undrillable container-type }
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BCEX TUIIOPA3ZMEPOB JIJ1s1 KPEIJIEHU S CKBAYKHH C
OTKPBITBIM 3200€M, IPEIHA3HAYECHHOE JIJI5I TOT'O,
4TOOBI HE 3ATPA3HSITH TAMIIOHA>KHBIM PACTBOPOM
OPOAYKTHUBHBIN ILUIACT. Beib MHOI A TOJ06HOE
3arpsAASHEHUE IIPUBOAUT K YXYAILIEHUIO IIPUTOKA
TOCJIE UBOSIIMOHHBIX PAOOT.

BK: B <HIIO «<BypeHHEe» BEJEeTCA CTOIbKO
HCCJIE€JOBAHHH, YTO YHCJIO COTPYTHHKOB C
YYE€HBIMH CTENIEHAMH, HABEPHOE, IOCTOIHHO
YBEJIHYIHBACTCA?

T.T.: B cucreMe Hamero npeanpusaThus JeUCTBYET
JUCCEPTALMOHHBIA COBET, TAK YTO BCE, KTO JIOCTOUH
YUYEHBIX CTENEHEN, UX MTONYYaIOT. COBET pAOOTAET
MO IBYM HAIIPABJIEHUAM: MEXAHUKE U TEXHOJIOTUAM.

BK: /Taieko He BCe pa3padbOTIHKH
BHYTPHCKBAKHHHOI'O HHCTPYMEHTA
0O0OpaNArOT BHUMAHHUE HA HHCTPYMEHT IS
KOJXTIOOHUHTA. Biarogapsa kakum (paxkropam
Bamra KOMIIaHUA BKJIIOYNJIA 3TOT CETMEHT B
006J1ACTh CBOUX HHTEPECOB?

T.T.: Jo 1998 roga paboThl C THOKOM TPYOOH
B Poccuu 6p11 O4EHB PEJIKU. A OCHACTKA 371€Ch
BOOOIIIE HE TPOU3BOANIIACH. 113-32 pyOeska
WHCTPYMEHT IIIEJI OY€Hb JIOITO U CTOU CTUIITKOM
Joporo. <HITO «bypenue» IposaBUIO UHTEPEC K
3TOU TEME, IOTOMY YTO TOI'O TPEOOBAJ PBIHOK. Ha
JIAHHBIN MOMEHT MBI UMEEM YK€ 193 O3UI1INH 11O
JIAHHOMY OOOPYJIOBAHUIO B CBOOOIHON IPOAAKE,
OTPAOOTAHHOMY YK€, C OT3bIBAMU ITIOTPEOUTENEI.
ViMeeM 1 CBOMX KJIIOYEBBIX KJIMEHTOB.

BK: BeI paboTaere C IPOHU3BOAUTEIIMHU
KOJITIOOHMHI'A MM C CEPBHCHBIMH
KOMIIAHHUAMH?

T.T.: C CEpBUCHBIMHU KOMITAHUSIMHU, HO HAJICEMCS],
410 OyZIeM paboTaTh COBMECTHO € C3A0 «Ddygmant» —
BEAYIIUM IIPOU3BOJUTEIIEM KOMTIOOMHI'OBBIX
yCTaHOBOK B CHI. MBI HAMEPEHDBI KOMILJIEKTOBATD
HUX YCTAHOBKH HAIIUM UHCTPYMEHTOM, 3TO
COTPYAHHUYECTBO OO6EIIAET ObITH IIJIOOTBOPHBIM.

BK: Y10 GBI BBI XOTEJIH CKA32Th CBOMM
HBIHENITHHUM M OyYIIHM 3aKA3IHKAM?

T.T.: Hama kommnauus — «HIIO «Bypenue» —
IIMPOKO U3BECTHA U yKe 40 JIET yCIIEIIHO PaOOTAET.
OHa IPEKPACHO Ce6s1 3aPEKOMEH0BAA. MBI
CTPEMHUMCS ITIOHATD CYTh IIPOOGJIEM U 3HAEM, KAK
UX PEMATh. MBI IOMOI'A€EM HE TOJIBKO PEIATh
NpOO6JIEMBIL, HO Y IPEJOTBPAINATD UX MTOABICHHUE.
OO6pamanTech K HaM, BMECTE Mbl O€3 JIMITHUX
(PMHAHCOBBIX 3aTPAT BCETAA ITPHUJIEM K €IMHCTBEHHO
IIPABUJIBHOMY PEIIEHUIO.

Besna 6eceny I'axnnaa BYJIBIKA, <BpeMs KOJITIOOHHTa»
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coupling. This is a very good development, which,
I believe, will be in demand. We also produce
couplings (all types and sizes) meant for casing
open-hole wells in order to prevent contamination
of the productive formation by the cement slurry.
Sometimes such contamination may lead to inflow
deterioration after the squeeze job.

CTT: Research and Production Association
“Burenie” is conducting great amount of
research. That means that the number of
employees having academic degrees should
be increasing?

T.T.: We have a Dissertation Council at our
company, so, all the employees who are worth
receiving academic degree, receive it. The
Council works in two directions: mechanics and
technology.

CTT: Not all the downhole equipment
designers pay enough attention to the coiled
tubing tools. What factors influenced the
inclusion of coiled tubing tools into the
sphere of interest of your company?

T.T.: Before 1998 there were rare cases of coiled
tubing application in Russia. The tools were not
produced in Russia at all. Foreign tools delivery
time was very long and the tool prices were very
high. “Burenie” became interested in this topic
because there was a market demand. Nowadays
we have 193 types of such tools in free sales. These
tools are already tried and tested by the customers;
we received customers’ comments and opinions
on them. We already have our key customers.

CTT: Do you work with coiled tubing
producers or with service companies?

T.T.: We work with service companies, but we
hope to work in cooperation with NOV Fidmash —
the leading coiled tubing units producer in the CIS.
We intend to complete their units with our tools,
and such cooperation promises to be a fruitful one.

CTT: What would you like to tell to your
current and future customers?

T.T.: “Burenie” is a well-known company and it
has been successfully working for 40 years already.
The company has a good track record. We strive to
understand the root of the problems and we know
how to resolve them. We help our customers not
only to resolve the problems but also to prevent
them. Please, choose our company and together
we will come to the only right solution without
excessive financial expenses. ©

Halina BULYKA, Coiled Tubing Times



BOJIbLLUAA HAYKA —
BOJIbLUAA HEDTb

www.npoburenie.ru

MNOSIHLINA TEXHONOMMYECKUIA KOMNNEKC

* HoMNAeKCcHaA TEXHONOTHA 3aKaHYMBaHUWA CKBaXKMH, obecneynsalowas
noeblweHue ux geburos B 1,5-2 pasa

* TeXHONOrMA BCKPLITMA NPOAYKTHBHBIX NAACTOB B AENPECCMOHHBIX
ycnoBuax, obecneyrBarowan poct 4e6MToB CKBaXMH B 4-5 pa3

* TexHONOrMA BOAOU3ONALMOHHBIX paboT c NPpUMEHEHUEM HOBBIX COCTABOB

* 3dpeKTUBHAA TEXHONOTHUA PEMOHTA 0BCaAHBIX KONOHH
(amam. 140-219 mm)

® TeXxHONOrMA rMyLweHnA M KOHCEPBAL MK CKBAMMH CneynanbHbBIMKM
UAKOCTAMM

* TexHONOrMA rOPU3OHTaNBHOTrO BYpeHMA CHBAXMMUH

* TeXxHONOrMA LEMEHTHMPOBAHWA CKBAMMH

TEXHO/NNOM'MYECKOE OBOPYOOBAHME
M TEXHUHECKHME CPEACTBA

* YCTaHOBKM CMeCUTeNbHO-0CpeaHUTENbHbIE BMeCTUMOCTbIo 20 1 40 m’
(1-yCO-20, 1-YCO-40, 2-YC0-20)

* YCTaHOBKM HACOCHBLIE LEMEHTUPOBOYHBIE C MEPHOW EMHOCTLIO
4,6,8u 16 m’ (YHLM-4, YHUM-6, YHLIM-8, YHL|M-16)

* Beptaioru 6ypoBsie u IKcnayaTaumoHHble (BB-125, BB-80)

* ObopypoBaHMe A4NnA o4McTHM BypoBbIX pacTBopoB (KoMmnnekc)

* UHCcTpyMmeHT gna paboTel ¢ KOATHOBUHromMm

= KWIN gnAa onpegenelunn napameTpoe 6ypoBbix
M TaMMOHAMKHbLIX PACTEOPOB

MATEPHWANDI, PEATEHTbI
M TEXHONOTM4YECKUE HUAKOCTH

* LlemeHTbl TaMNoHaMHbIE W CNeuuanbHble

* PeareHTbl ANA TAMNOHAMHBIX PAcTBOPOB M bBydepHbIX MUAKOCTER
(KPK, KPEMb)

* YHMBEpCANbHAA TEXHONOMMYECKaA MUAKOCTL (KoHUeHTpaT) YTH-VIP

» Komnosuuua KTHK-1600 («taxkenan» uakocts 6e3 teepgoi dasbi)

* MaTtepuansi 4na BOAOM30ONALMOHHBIX pabot (AKOP MI, AKPOH)

‘ OAO «HNO «bypeHue»
. Poccun, 350063, r. KpacHogap, yn. Mupa, 34

Ten./daxc: +7 (861) 211-54-43 (68)

Bypenne E-mail: postmaster@npoburenie.ru




O60pyIOBAHNE

HOBASA OPA LEMEHTUPOBAHNA

NEW ERA OF CEMENTING

BIITYCKAeMBbIE B POCCUH B HACTOALLEE BPEMSI

LEMEHTUPOBOYHBIE KOMIIEKCHI (B TOM YUCIIE

COAEPAKAIIUE B CBOEM COCTABE OOIIEU3BECTHBIE
LIEMEHTUPOBOYHBIE arperarsl I1A-320) OCHOBAHBI HA
OPUHIIUIIE OOBIYHOM MEMANIKU. LIEMEHT, NOna1as B
CMECUTENIBHBIA 6AK, KOMKYETCS, HO IIPH 3TOM MOJIYIa€TCS
HEOAHOPOAHASI CMECH, TPEOYEMYIO IIJIOTHOCTD
KOTOPOM BBIJEPKATH OYEHD TAKEIO. OJHOPOJHOCTD
IIPUTOTABJIMBAEMOI'O PACTBOPA JOCTUT'AETCS OTAEIbHBIM
IIPOLIECCOM OCPEIHEHUS, OCYIIECTB/IAEMBIM B
CIIELIUAJIM3UPOBAHHOU YCTAHOBKE, [IPUHIIUIL JCUCTBUA
KOTOPOI OCHOBAH HA PELEPKYIAIIUN [IEMEHTA B 6AKE
OO0BIIOro 06'beMa (OKOIO 20 Ky6. M). M3 3TOro Ke 6aKa
IIPOHCXOAUNT 3aKA4UKa. LIeMEHT TOTOBUTCS BIIPOK.

TakoM Crioco6 MPUTOTOBJIEHUS PACTBOPA /I
LEMEHTUPOBAHUA CKBAXKUH OIPOOOBAH HE OJHUM
TIOKOJIEHHEM HEDTAHUKOB. [10/1aBIsI011ICE OOIBITIHCTBO
CKBaXKUH Ha TeppuTopruy CHI' HOCTPOEHO € IPpUMEHEHHUEM
MMEHHO 3TOI'O METOAA. [IPUBBIYHBIN, IOHATHBIA U IIOTOMY
KKYIIUICA HAEKHBIM CIIOCOO IEMEHTUPOBAHUSA MHOTUMH
BOCIIPUHUMAETCA KAK €JUHCTBEHHO BO3MOKHBII.

Ho eciit BHUKHYTD B I€TAIN JAHHOTI'O IIPOLecca
U 3ATPOHYTb KAYECTBEHHYIO U KOJIMYECTBEHHYIO
COCTABJIAIONINE, TO HA OJJUH U3 ONBITHBIX TAMIIOHA>KHHUKOB
HE [OPYYUTCA 32 TOYHOE COOTBETCTBHE 3aLEMEHTHPOBAHHOM
KOJIOHHBI IN3aHH-TIPOEKTY. FICIIO/Ib3yeMble IOBCEMECTHO
CIOCOOBI IEMEHTUPOBOYHBIX PA6OT HE AAIOT BO3MOXKXHOCTH
OCYIIECTBJIEHUS TOYHOI'O KOHTPOJIA APAMETPOB paboder
CMECH HM Ha OJJTHOM M3 3TAIIOB TEXHOJIOIMYECKOI'O IIPOLIECCa.
KpoMe TOro, HUKTO HEe MOXKET OIIPEJE/IEHHO CKA3aTh, CKOJIBKO
pacTBOpPA B JIEUCTBUTEIBHOCTU OYIET 3AKA4AHO.
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he cementing complexes currently

produced in Russia (including those that

contain well-known cementing units
CA-320) are based on the principle of simple
mixer. When the cement gets to the mixing tank
it clumps, the slurry becomes non-homogeneous
and it is very hard to maintain the necessary
density of it. The slurry homogeneity is achieved
during a separate process of surging which takes
place in a special unit. The working principal of a
surge unit is based on cement slurry recirculation
in a big tank (about 700 cubic feet (5,200 gallons)).
From this very tank the cement slurry will be
subsequently injected into the well.
The cement slurry is prepared in advance.

Many generations of oil workers have been
using this way of cement slurry preparation.

The majority of wells on the territory of CIS have
been constructed using this particular method.
Many perceive this established, understandable
and seemingly reliable method as the only
possible one.

But if we go into details of this process, if we
touch upon the quality and quantity aspects,
none of the experienced cementing specialists
will guarantee that the cemented well is
fully compliant with the design. The widely
used cementing methods do not allow for
performance of an accurate monitoring of slurry
parameters at any stage of the technological
process. Besides, nobody can definitely say what



B yCIOBUSAX XKECTKONM KOHKYPEHIINU HE(PTEAOOBIBAIONINE
KOMIIAHUHU IIPU CTPOUTEIBCTBE CKBAXKMUH BCE YaIllE
OCTAHABJINUBAIOT CBOI BEIOOP HA CEPBUCHBIX KOMITAHUSAX,
CIIOCOOHBIX NPEAJIOKUTD HE TOIBKO CPABHUTEIBHO HU3KYIO
CTOUMOCTB PA0OT, HO U BBICOKOE UX KAYECTBO, 4 TAKXKE
OBICTPOTY UCIIOJIHEHUA. TAKOE COYETAHHUE BO3ZMOXKHO
TOJIBKO IPU KOMIIJIEKCHOM IIPUMEHEHUU NTPU BBIITOJTHEHUH
PaboT COBPEMEHHOI'O O60PYAOBAHUS U IPOI'PECCUBHBIX
TEXHOJIOTUH.

Ha cerogHAmHNH JeHb Hau601e€e MOMYIIPHBIMHU
Y IOJABJISAIONMIETO OOJIBITUHCTBA MEXYHAPOAHBIX U
3aMaJHBIX CEPBUCHBIX KOMITAHUH ABJISAIOTCS KOMILIEKCHI
060PYAOBAHUA I IEMEHTHPOBAHUSA C UCTIOTIBb30BAHUEM
JBYXHACOCHBIX [IEMEHTUPOBOYHBIX YCTAHOBOK C
ABTOMATHU3UPOBAHHON CUCTEMOM IIPUT'OTOBJIECHUSA
pacTBOpa. JlaHHBIE YCTAHOBKHU CYIIECTBYIOT B PA3JTUYHBIX
MOAUPUKATUSX, HO OOBEJUHSIET UX €IUHAS CXEMA
(PYHKIIMOHHUPOBAHUA (ABE HE3ABUCHUMBIE IMHUU U
MaJIyOHBIIN IBUTATEIb-TPAHCMUCCUA-HACOC BBICOKOI'O
JaBJIEHUA) IIJIIOC CUCTEMA ABTOMATU3UPOBAHHOTI'O
CMEIIEHU BOJBI U [IEMEHTA.

C 2010 roga ycranoBka nnogooHoro tTuna HC1000-10
MU3TOTABIUBAETCA U3BECTHBIM IIPOU3BOJJUTEIIEM
BBICOKOTEXHOJIOI'HYHOT'O O60PYIOBAHUSA IS
Hedrerazosoro ceppuca C3A0 «Puamai».

Ycranoska HC1000-10 ocHammena AByMs pa3feabHbIMU
JIMHUAMU NPUBOJA TPEXIUIYHKEPHBIX HACOCOB SPM
(B cocTase Tpancmuccuu Allison n gsurarensa Caterpillar),
CHUCTEMOI aBTOMATU3UPOBAHHOI'O CMENIECHUSI X KOHTPOJISL.
K cJ10By roBOpPA, IMHNUH JEUCTBUTENBHO PA3/EIbHbBIE,
IOTOMY YTO UCHOJIb3YEMBIH B YCTAHOBKE I'MJIPONPHUBO/L
BCEX LEHTPOOEKHBIX HACOCOB TOXKE UMEET JIBE OT/IC/IbHBIE
TUJPOCTAHIINH, 4 CXEMA COEJUHEHUS TPYOOIIPOBOIOB
HM3KOI'O IABJIEHUS OPIdHU30BAHA TAKUM O0pPa30M,
4TOOBI OOECIIEUYUTD IIPOJOJIKEHUE 3AKAYKU I1PU JIIOOOH
ABAPUMHON CUTYAIIMH U BBIXO/IE U3 CTPOSI KAKOTI'O-TMOO0 U3
LEHTPOOEKHBIX HACOCOB.

CMmecuTeNnbHbBIE yCTPOHCTBA TUIA Jet MiXer IPpOU3BOACTBA
C3AO0 «®ugMmair» OCHOBAHBI HA IPUHIIUIIE >KEKIIUH,
KOI'ZIA IPOUCXOAUT PABHOMEPHOE JOOABJICHUE [IEMCHTA
B KUJIKOCTb C PABHOMEPHBIM YBJIA)KHEHUEM. CMEIIEHUE
IIPOUCXOUT IIPU BBICOKOCKOPOCTHOM PELEPKYJISAIIUU
PacTBOPA, KOTOPBIH YCIIEBAET MPOMTH 3—6 KPYT'OB IIepe/
TEM, KaK IIOIIACTh B JIMHHUIO 3AKA4YKU. DTO IIO3BOJISIET OUYCHb
OBICTPO I'OTOBUTD PACTBOP HY>KHOMU IIJIOTHOCTH U, YTO
OYEHDb BAXKHO, PABHOMEPHBIH 110 KOHCUCTEHIIHUH, IIOCKOJIBKY
l'[pI/IHL[I/Il'[ CMCIINBAHMA HE ITIO3BOJISICT OICMCHTY OCEaTh.
Takum 06pa3oM, yCTAHOBKU NIPou3BoACTBa C3AO «Puamal»
HE HY>X/JAI0TCS B OCPETHUTE/IbHBIX EMKOCTAX,

1 HEOOXOJUMOCTD 'OTOBUTD IIEMEHT BIIPOK OTHA/IAET.

OO0CyXx/as1 COCTAB HEMEHTHPOBOYHOI'O KOMILJIEKCA
c ycranoskamu HC1000-10, HEO6XOAMO OTMETUTD,

YTO YCTAHOBKA 4/IAIITUPOBAHA NMPAKTUYECKH OJ,

JII060€ IEMEHTOIIOAIOIIEE YCTPOUCTBO, OCHOBAHHOE

Ha IIPUHIINIIE THEBMOIIOa4H. B KauecTBe MPUMEPOB
MO/IO6HOT'O OOOPYAOBAHHUS MOXKHO ITPUBECTH MOOUJIBHBIE
ckaanp HemeHTa Tuma IT-40 1 neMeHTOBO3bI TrIa 1T-25

cement slurry volume will actually be injected.

In the context of rigid competition oil
producing companies more and more often
choose service companies that offer not only low
prices but also perform works rather quickly and
ensure high quality of such works. It is possible
to achieve this combination only in case of
integrated usage of state-of-the-art equipment
and progressive technologies for performance
of works.

Cementing complexes containing two-
pump cementing units and automated cement
slurry preparation system are currently very
much popular in the majority of international
and Western service companies. There are
different modifications of such units but all
of them have the same functioning principal
(two independent lines and a deck engine-
transmission-high pressure pump) plus the
system for automated blending of cement
and water.

Since 2010 NOV Fidmash — renowned
manufacturer of high-tech equipment for oil and
gas service industry — has been producing similar
unit: NS1000-10.

The NS1000-10 unit is equipped with two
separate drivelines for SPM triplex plunger pumps
(with Allison transmission and Caterpillar engine),
and automated blending and control system. By
the way, the drivelines are really separate, because
the unit’s hydraulic drive meant for all the rotary
pumps also has two separate hydraulic stations;
low-pressure pipes are connected in a way to
ensure the continuation of the injection process
in case of any accident and failure of any of the
rotary pumps.

Jet Mixer blending units manufactured by
NOV Fidmash are based on the ejection principle,
when the cement is uniformly added to the fluid
with uniform moistening. The blending takes
place during high-speed recirculation of the
slurry that goes 3—6 circles before getting to the
injection line. This technology allows for quick
preparation of the slurry of the necessary density
and, what is most important, of homogenous
consistency, since the principle of blending does
not allow the cement to sediment. Therefore,
the units manufactured by NOV Fidmash do not
need surge tanks and there is no need to prepare
cement slurry in advance.

When we speak about the cementing complex
containing NS1000-10 unit it should be noted
that the unit is adapted to almost any air cement
handling system. For example, CT-40 mobile
cement storage units and CT-25 cement carriers
manufactured by Sibneftemash and almost all the
similar units manufactured by foreign companies.
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O60pyIOBAHNE

npou3BoACcTBa 3AO «CubHedTEMAII», A TAKKE IPAKTUUECKU
JIIOOBIE IOJIOOHBIE YCTPOUCTBA UMIIOPTHOI'O IIPOU3BOACTBA.

B omnume oT TPaguIIMOHHBIX KOMIIJIEKCOB, KOMIIJIEKCHI

B cocrase ¢ HC1000-10 He HYXAAIOTCA B OTAC/IbHBIX
CTAHIIUAX KOHTPOJIA HEMCHTUPOBAHWA, OCPCHUTC/IBbHBIX
YCTAHOBKAX M EMKOCTAX. KOIM4YeCTBO UCMIONIB3YEMOT'O ITPU
LEMEHTUPOBAHUH NAPKA OOOPY/IOBAHUS COKPAITACTCS B
3—4 pa3a, a YMCJICHHOCTb OOCTY>KUBAIOIIEIO IEPCOHAIA
MOXET ObITB COKparreHa 10 5(!) pas.

Hepasuo @ujmani nposesi odepeHyio [ToTpebruTenbCKyo

KOH(EPEHIIHIO IO BOIIPOCAM IKCILTYATAIIUH BBIITYCKAEMOI'O
OPENPUATUEM OOOPYJOBAHUA. LIEMEHTUPOBOUYHAA
ycranoBka HC1000-10 6pL1a mpeCcTaBIeHa BHUMAHUIO
CIICOHAJIMCTOB 1 BbI3BAJId HCHOHILCHbeIfI HUHTCPEC.

BOT KaK BBICKA3aJICA O HEU MEHE/IKEP MOAPA3/AEIEHNA OJTHOM
U3 MEKAYHAPOAHBIX CEPBUCHBIX KOMITAHUUN: «MHE OYEHb
MOHPABWJICA LIEMEHTUPOBOYHBIN aIPEraT C ABYMS HACOCAMH.
B paboTe UMETH [1Ba HE3ABUCUMBIX HACOC4, 4 HE OJJUH —

3TO UACAIBHBIN BAPUAHT, IIOTOMY YTO IIPUXOAUTCS
BBITIOJTHATDb OYCHb OTBECTCTBCHHBIC OIICPAITHH, IIPHY KOTOPBIX
PE3YNBTATOM ABAPUUHOU CUTYAITUH MOXKET CTATh IIOTEPS
CKBA)KHHBI, 4 IIPU SKCIUIYATALUUA €AMHCTBEHHOI'O HACOCA,
OCOOEHHO B APKTHUYCCKUX YCIIOBUAX, HC/Ib3A UCK/IIOYUTDH
BO3MOXHOCTb IIOJIOMKU. I103TOMY JONOTHUTEIbHBIA

HACOC — 3aMEYaTEIbHBIN BBIXO/!».

M

PEMMYLLECTBA LLEMEHTVPOBOYHbIX

YCTAHOBOK HC1000-10 MPON3BOACTBA
C3A0 «ONOMALL»

1.

3

OnrruMHu3a A 3aTPAT HA MaTE€PHAJIbL. YCTAHOBKA
IO3BOJIAET IIPUT'OTABIUBATD CTOJIBKO LIEMEHTA, CKOJIBKO
€r0 IEUCTBUTEIBHO HEOOXOAUMO. FICIOIb30BAHUE B
COCTABE YCTAHOBKU CMECUTEIBHOI'O YCTPOUCTBA TUIIA
Jet Mixer B COYETAHHH CO CIIEITUATIBHON CUCTEMOU
ABTOMATUYECKOI'O KOHTPOJIA IVIOTHOCTHU ITO3BOJIACT
IIPUTOTABIUBATD LEMEHTHBIN PACTBOP B PEAJIBHOM
pEXMME BDEMEHU.

OnTHMHU3aHA 3aTPaT HA IEPCOHAII. [1pu pabore
LEMEHTHPOBOYHOI'O KOMILJIEKCA JOCTATOYHO 3—4 YEJIOBEK.
OnruMu3anusa 000PyJOBaHHA. YCTAHOBKA

HE HY>KJA€TCA B JOIOJIHUTEIBHOM OCHAIICHUN
OCPEIHUTENBHOM (-HBIMU) EMKOCTBIO (-IMHU), 4 TAKXKE

B OCHAIIEHWH JOIIOJTHUTEIBHON CTAHIIUEN KOHTPOIIA
LEMEHTHPOBAHMAL.

MHOro(yHKIIHOHAJIBHOCTD. YCTAHOBKA ITPEIOCTABIISICT
BO3MOXHOCTb IIPOBEAECHUS PAO6OT ITO MACCUPOBAHHBIM
34Ka4YKaM, KUCJIOTHBIM OOPA0OTKAM U T.JI.

MupoBO¥ OIIBIT. [10/[06HbBIC YCTAHOBKU ITPOU3BOASTCS
koMmnaHuer NOV MHOTO JIET ¥ pabOTAIOT IIO BCEMY MUPY.
MUK KOMIIAHHUH. [IprMeneHne IporpecCUBHOIO
0B60OPYIOBAHUA O3BOJIUT YCUJINTh ITO3ULTUHU HA

PBIHKE CEPBUCHBIX YCJIYT, BBINTH HA MUPOBOI YPOBEHD
TEXHOJIOT'MYHOCTH OIIEPALINH 10 LIEMEHTUPOBAHUIO U
CTaTh IPUMEPOM /IS JPYTUX CEPBUCHBIX KOMITAHUN. ©

BpI6OD 32 BAMMN...
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In contrast to conventional complexes,
equipment complexes containing NS1000-10
unit do not require separate cementing control
stations, surge units and tanks. The number
of equipment used for cementing operations
can be reduced 3—4 times and the number
of operating personnel can be reduced up
to 5(!) times.

Fidmash has recently held another Consumer
Conference concerning operation of the
equipment manufactured by the company. The
NS1000-10 was showcased during the event
and it excited genuine interest of the specialists.
Division Manager of one of the international
service companies said the following words
regarding this unit: “I liked the cementing unit
with two pumps very much. This is great to have
two separate pumps operating instead of one; we
often perform very important operations when
any accident or failure can result in complete
well loss, and if you have only one pump,
especially in the arctic conditions, you cannot
rule out a potential failure. Additional pump is a
wonderful idea!”

THE ADVANTAGES OF NS1000-10
CEMENTING UNITS MANUFACTURED
BY NOV FIDMASH

1. Raw material expenditures
optimization. The unit allows to prepare the
amount of cement that is actually needed. The
usage of Jet Mixer blending device together
with the special system of automated density
control allows preparing cement slurry on a
real-time basis.

Personnel costs optimization. 3—4 persons

are sufficient to operate the cementing

complex.

3. Equipment optimization. The unit does
not require additional surge tank(s) and
additional cementing control station.

4. Multifunctional performance. The unit
can be used to perform massive injections,
acid treatments, etc.

5. Global experience. NOV has been

manufacturing such units for many years

already. The units are operating all over the
world.

Company’s image. Usage of state-of-the-

art equipment will allow strengthening the

company’s position in the service market,
reaching the global level of cementing
operations technology and serving a model
for other service companies.

N

o

So, you get to choose...
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Cementihg Equipment §

.-J - rr

O6opyaoBatue ans "" L4 J'“ - ‘-]u v
RIUNicas

< )
Obopynosanue gna 'PI
Fracturing Equipment

220033, Belarus, Minsk, Rybalko str. 26

Tel. : +375 17 298 24 17, Fax.: +375 17 248 30 26
e-mail: fidmashsales@nov.com, www.fidmashnov.com
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XAPAKTEPNCTNKM HAMBOIJIEE
PACINMPOCTPAHEHHDIX KOJITIOBNHIOBbIX
YCTAHOBOK', PABOTAIOLIMX B POCCMN
NMpounssogutens

OGo3Ha4yeHne

Knacc

Class

LWaccmn

[lBurartenb

MolwwHOoCTb gBUraTens, i.c.

MakcMmanbHoe TAroBoe ycunme nHxekTopa, kH

CkopocTb nogayu rmdkom Tpybbl, M/MUH
AnameTp rmbkomn Tpybbl, MM

MakcumanbHoe gaBneHune Ha ycTbe ckBaxXuHbl, Mla
EMKOCTb y3na HaMmoTkuM ans Tpyobl 38,1 MM, M

[@abapuUTHbIe pa3mepsbl, MM, He bonee

- ANVHa

- ULMPUMHA

- BbICOTa

Macca nonHas, kr, He bonee

MakcnmanbHas rpysonogbeMHOCTb YCTaHOBLWKA O60py,EI,OBaHI/Iﬂ, T

*anIBeAEHbI AadHHbIe NO YCTaHOBKaM, NOCTaBJIeHHbIM B KOJIn4ecTBe He MeHee fecaATun
N Haxoasauwmnmcs B sKcntyaTaumn.



duamatl
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 |bs

*Not less than ten units, currently being operated.

Light Weight
MA3 631708 (6X6)
MAZ 631708 (6X6)

YAMZ-7511

dungmawl
Fidmash
MK20T

MK20T
CpenHum

AM3-7511

(no otaenbHomy 3akasy Caterpillar)

YA MZ—7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 lbs
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 MOST
WIDELY SOLD CTUs' IN RUSSIA

dugmatu
Fidmash
MK30T
MK30T

Taxkenbiv

AM3-7511

(no oTpensHomy 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 otpenbHoMy 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)




O60pyIOBAHNE

OITUMHU3AIHA KOHCTPYKIIUA
T'MOKOM TPYOBI /14 BBITIOTHCHM A
ITPOU3BO/ICTBEHHBIX 32/1a4 HA
BaHKOPCKOM MECTOPOXKICHUU

Optimization of Coiled Tubing

String Design for Extended Reach
on Vankor Field

Crauuciaas SATPAHUYHBIN, Trican Well Service LLC
Stanislav ZAGRANICHNIY, Trican Well Service LLC

BBEAEHUE

ITy1aH OCBOEHM I BAHKOPCKOI'O MECTOPOXKACHUS HA
cesepe KpacHosipckoro kpasi B Bocrounoit Cubupu
BKJIIOYAET NIEPUOAUYECKUE THIPOANHAMUYECKUE
UCCJIEJOBAHUS C LEIBIO OOHOBJIEHUS UMEIOMIEHCS
MO/IEJIN JJAHHBIMU IO KOJIJIEKTOPY U XaPAKTEPUCTUKAM
pmonnos. ITpumensemsie MeTObI ['IC mpu3BaHbI
OLIEHUTD IPO(UIIb IPUTOKA, OIPEAEIUTD U
CIIPOTHO3UPOBATH MOBEJICHUE TIJIACTA U PAOOTY
(rIbTpa HA 3260€ CKBAKUHBL TaKKe OHU
UCTIONB3YIOTCA i TpoBenenusa AKL, nccnetoBanmsa
LEIOCTHOCTH TPYO U OLIEHOYHOT'O KAPOTAXKA
MEPETOKOB MEXK/TY IVIACTAMU.

IIpopnnu CKBa>XKMH HA BAHKOPCKOM
MECTOPOXK/JEHUH CIIPOEKTUPOBAHBI C
TOPU3OHTAJIBHBIM CTBOJIOM JJIMHOM 60s1ee 1000 M.
CNOXXHBII TPOMUIb CKBAXKUH TPEOGYET OCOOOTO
noaxoAa K MetoaaMm nposegenust I'MC, ocOOeHHO B
CIIy4asiX, KOIZia KAPOTAK HA KAOeJIE€ HEJIb3s IPOU3BECTU
M13-34 HEBO3MOXXHOCTH CITyCKA IIPHOOPA O
NPOAYKTUBHONM 30HBL B TOPU30HTAIBHBIX CKBAKUHAX
OOJBIION TPOTAKEHHOCTH UCIIONIb3YETCSA KOMIUIEKC
T'UOKUX TPYO (KOJITIOOMHT) B KA4ECTBE CIIOCOHA
JIOCTABKHM BHYTPUCKBAXKUHHOT'O UHCTPYMEHTA JIJIA
nposenenus ['MC. OqHAKO, KaK 1 TI0O0M IPyron
CKBaKMHHBII UHCTPYMEHT, THOKasA TPYyOa UMEET
CBOU 9KCILIyaTAIJMOHHBIE IPEAEIDL IS yCIENTHOTO
BBINOJIHEHUA PA00T ¢ [MMC KPUTHUYECKHUM ITAPAMETPOM
ABJIAETCS [NIYOMHA IPOHUKHOBEHUSA, KOTOPYIO
HYKHO JOCTUT'HYTb JIO TOTI'O, KAK HACTYITAE€T CMATHE U
CIIMPAJIEBUHOE 3AITMPAHUE TUOKON TPYOBI, TAK KAK
«HEJIOXO/I» 1O IPOEKTHOM ITTyONHBI OYAET O3HAYATD
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INTRODUCTION

The field development plan of Vankor oil and gas
field, located in the north of Krasnoyarsk region in East
Siberia, includes periodic hydrodynamic research to
update the existing model with data on reservoir and
fluids characteristics. The applied logging methods
are aimed to evaluate the reservoir inflow profile and
to estimate and forecast the reservoir behavior and
completion screens’ performance. Also it is anticipated
to perform the periodic cement bond, tubing integrity
and interformational flows evaluation logging.

The well profiles in Vankor are designed with the
horizontal section of more than 1,000 m. The complex
well profile requires a special approach to intervention
techniques, especially in cases when the wireline
logging becomes practically impossible to perform
because of the inability to reach the production zones.
The coiled tubing is used In horizontal extended reach
wells as the delivery method for downhole logging
tools. However, as any other method, the coiled tubing
has its operational limits. For successful job execution
the most critical parameter is the depth of penetration
that has to be reached before the helical bucjling and
lockup occur, since the failure to reach the projected
depth will mean the inability to get the logging data for
formation and inflow and consequently will lead to the
wrong assumptions and further field planning.

Depending on the horizontal completion ID and
the well trajectory, the ability for extended reach in
horizontal sections longer than 1000 m is problematic
and limited due to the helical buckling and lockup of
coiled tubing. A limitation to reach the required depth




HEJJONOJIYYEHUE JAHHBIX O IIJIACTAX 1 JOOBIYE, UTO
MOKET IPUBECTU K HEBEPHOMY IVTAHUPOBAHUIO U
CHMIKEHUIO JJEOUTOB NPOAYKLIMU CKBAXKUH.

B 3aBUCUMOCTH OT IMAMETPA TOPU3OHTAIBHBIX
CEKIIMU U TPAEKTOPHUH CTBOJIA CKBA’KHUHBI JJOCTHXKECHUE
TEKYILETO 32005 B TOPU3OHTAJIBHBIX CTBOJIAX,
npesbimaomux 1000 M, 339aCTyI0 DpOOIEMATUYHO
WJIA HEBO3MOXKHO U3-34 CIIUPAJIIEBUIHOTO 3AIIUPAHUSA
TUOKOM TPyObL. OTPaHUYEHUS B JOCTUKCHUU
HEOOXOAUMOM TTTyOUHBI IIPEXK/IE BCETO OOYCJIOBIEHDI
CHJIAMU TPEHM S, BOZHUKAIOIMNMU IIPU KOHTAKTE
TUOKOM TPYOBI CO CTBOJIOM CKBAKUHBL Kak 66110
y2KE OIMMHUCAHO BO MHOTUX Pab0TaX, KOTJja CHJIA
OCEBOI'O CXKATHS, ICHCTBYIONASI HA THOKYIO TPYOY,
MIPEBBIIIAET HEKOTOPOE KPUTHUUIECKOE 3HAUYECHUE,
NPOUCXOAUT UCKPHUBJIEHHUE TPYOBI, U OHA TPUHUMAET
CHUHYCOUJANIBHYIO (popmy. [Ipu faipHENIIEM
YBEJIMYEHUU CUJIBI OCEBOT'O CXKATHSA 'HOKas TpyOa
J1e(POPMHUPYETCS B CMUPAJIb. By lydr OrpaHUYEHHOM
CTBOJIOM CKBAKMHBI, CMATAS B CIIMPAJIb TUOKAsA TPyOa
OyAET NPUKUMATBCS K CTEHKE CTBOJIA CKBA’KHHBI,
4TO NPHUBELET K BOZHUKHOBEHHIO JOITOTHUTETBHBIX
KOHTAKTHBIX CHJI. CUJIa, HEOOXOAUMAS JJ15
CITyCKa TMOKOU TPYOBI B CKBAKUHY, 3HAYUTEIBHO
YBEJINYHBAETCS MOCJIE TOTO, KAK TPOU3OILIO
CIHPAJIEBUIHOE UCKpUBJIEHNE. CHJIA TPEHUA
YBEJINYHMBAETCS IPU KOHTAKTE F'UOKOI TPYOBI CO
CTEHKAMM CTBOJIA CKBAKMHBI MJIM O6CAJHOI KOJIOHHBI
U IIPEBOCXOANUT BHEIIHEE TOJIKAIOIEE YCUITHE,
OJIOKHPYA TEM CAMBIM PAa3MEIIEHUE UHCTPYMEHTA B
MCKPUBJIEHHBIX CEKITUAX CTBOJIA, BBI3bIBAS 3AITMPAHHE.

BBuay orpanndennii no TEXHUYECKUM CPEICTBAM
BO Bpems nnposegeHua 'MC oqHuM 13 JOCTYITHBIX
METOZIOB YBEJIMYEHUS IPOXOAKH ABJIAETCA
MOAN(PUKALMS (MU OIITUMU3ALUs]) KOHCTPYKLIUH
THUOKOI TPYOBI, KOTOPAsI TPEOYET CIIELIUAIBHOI'O
BHUMAHM JUISL yCIIENTHOT'O IIPOBEJECHUS PA6OT
B TOPHU30HTAJIBHBIX CKBAXKUHAX 1 CKBAJKMHAX
C 60IBIINM YJAJICHHUEM 320051 OT BEPTUKAJIH.
[TpaBuibHAsI KOHCTPYKIIHS UCIIOIb3YEMOI TMOKOMI
TPYOBI ABJIAETCS PEMIAIOIUM (PAKTOPOM I
YCIIEMTHOI'O IIPOBEJEHUA CKBAXKMHHBIX PA60T 1O
I'IC Ha BaHKOPCKOM MeCTOpOxAeHNH. KosmoHHa
XAPAKTEPU3YETCA LIETBIM PAZOM MAPAMETPOB, TAKUX
KaK HAPYKHBIU JUAMET], TOJIIUHA CTEHOK, CBOMCTBA
Marepuasna v JnHa. IIpaBUIbHA ST KOMOUHAITUS
PAa3/IMYHBIX (PAKTOPOB KPUTHYHA JJIs1 JOCTUXKECHUSL
yCIIEX4, OJHAKO, [IOKA HE IIPOAHAIU3UPOBAHBI
MMapaMETPHI BBITIOTHEHHBIX PA0OT, HENIb3S OLICHUTD
KPUTEPHH JIJISA BLIOOPA.

BBI6OD TONIMHBI CTEHOK — KIIOYEBOU (PAKTOD
B OIIPE/ICJICHUU NTPETIONATAEMOM JKECTKOCTH
KOHCTPYKIIMU I'MOKOM TPYObIL. 3HAYEHUE KECTKOCTH
KOHCTPYKIIMU BBIBOJJUTCS U3 «MOMEHTA MHEPITH»,
0603Ha4vaemMoro «I» u moxpyns FOHra, 0603Ha4aEMOrO
«E». 3nauenue El UCIIOIb3yeTCs B LIEJIOM PsIie
WHKCHEPHBIX PACUYETOB, TAKUX KAK CTPYKTYpPHAS

occurs, first of all, because of the frictional contact
forces between the coiled tubing and the wellbore.

As described in multiple papers already, when axial
compression forces over a critical value are applied to
coiled tubing, it will first buckle into a sinusoidal wave
shape. As the compressive force increases further, it
will ultimately deform into a helix. Confined to the
wellbore, the helically buckled coiled tubing will be
forced against the wall of the wellbore and additional
contacting forces will develop. The force needed to
push coiled tubing into well increases dramatically
once the tubing has buckled into a helix. The frictional
drag developed as coiled tubing is forced against the
hole or casing will ultimately overcome the external
pushing forces, thereby limiting the placement of tools
in deviated sections. This situation is described as a
lockup.

Because of limitation on technical solutions during
the wireline logging, one of the main methods
to overcome the problem is the modification
(or optimization) of coiled tubing string design
that requires the special attention for successful
intervention in horizontal and extended reach wells.
The correct configuration of the actual coiled tubing
string becomes the critical factor in the successful
intervention of Vankor wells. The string has many
options for composition, ranging from outside
diameter, wall thickness, material properties and
length. The proper combination of the various factors
is crucial for success; however, until actual well
interventions are analyzed the selection criteria cannot
be properly evaluated.

The choice of wall thickness is a key factor in
determining the apparent stiffness of the coiled
tubing. This measure of stiffness is derived from the
“Moment of Inertia” designated as “I” and Youngs’
Modulus, designated as “E”. The value of El is used in
many engineering calculations such as rigidity, critical
buckling, wall contact force, bending moments etc. The
value of E is a material property and does not change
in value for most steels, as are used in the manufacture
of coiled tubing. The value for I however, is determined
by the diameter to the fourth power — in other words, a
very small change in wall thickness has an exponential
effect on the value of the Moment of Inertia and the
apparent stiffness of the coiled tubing.

The choice of a tapered string is based on several
criteria, the most important being the actual force
required to remove the coiled tubing from the well.
The taper design provides a minimized weight in the
horizontal section of the well bore while maximizing
the amount of pulling force that can be applied at
surface.

The choice of the outside diameter is also affected
by several constraints, the main one being the length
of the string. The larger the diameter of the tubing,
the larger the core diameter of the storage reel has to }
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O60pYyIOBAHNE

JKECTKOCTB, KPUTUUYECKOE 3HAUCHUE CMATHS TPYOBI,
CHJIa KOHTAKTA CO CTEHKOM, MOMEHT U3TU0a U T.JI.
3HadeHue E — CBOMCTBO MATEPUA/IA U OAUHAKOBO
JUIS1 OOJIBITMHCTBA MAPOK CTAJIN, IPUMEHAEMBIX B
IPOU3BOACTBE 'NOKON TPyObL. 3HAYEHME I, OJHAKO,
BBIYHCJIAETCS KAK JUAMETP K OUKBAIpATy — JPYTHUMU
CJIOBAMH, 1a7KE HUUTOXKHO MaJIOE U3MEHEHUE B
TOJIIUHE CTEHKU MOXET UMETh 9KCITOHEHIINAJIbHBIN
3 EKT HA 3HAYEHUE MOMCHTA UHEPIIUH U HA
IPEANONIATAEMYIO X KECTKOCTb KOHCTPYKIIUHU 'HOKOIM
TPYyOBL

BbeI6OP KOMOMHUPOBAHHOM KOJIOHHBI OCHOBBIBAE€TCS
Ha HECKOJBKUX KPUTEPUAX, [NTABHBIM U3 KOTOPBIX
ABJIAETCA (PAKTUYECKAS CUJIA, HEOOXOAUMAS
JUIA IO'bEMA T'HOKOM TPYObl U3 CKBAXKHHBL
KOoMOUHMPOBAHHAS KOHCTPYKIIUA OOECTIEUUBAET
MHUHHMMH3AIUIO BECA B TOPU3OHTAJIBHBIX CEKITUAX
CKBAXXUHBI IPU MAKCHMAJIbHOM YBEJIMYEHUN
MHOJBEMHOI'O YCUJIUS, KOTOPOE MOXXHO NPHJIOKUTD HA
MOBEPXHOCTH.

BBI6OD HAPYKHOT'O IMAMETPA TAKKE 3ABUCUT OT
HEKOTOPBIX OTPAHUYEHHNH, [TTABHBIM U3 KOTOPBIX
ABJIAETCS JJINHA KOJIOHHBL YeM OOJIbIle TUAMETP
TPyOBI, TEM GOJIBIIIE TOJIKEH OBITh JUAMETD
CEPIEYHMKA KATYIIKH, YTO B CBOIO OUEPESL TPEOYET
YBEJIMYEHUA HAPYKHOTI'O AUAMETPA KATYIIKH, YTOOBI
BMECTHUTB BCIO JUIMHY T'UOKOM TPy6bL. KpoMe TOro, €
YBEJMYEHUEM JUIMHBI M PA3MEPOB KATYIIKHA BO3DACTAET
CYMMAapHBI BEC KOMIIOHOBKH, YTO IPUBOJUT K
npo6eMaM C TPAHCIIOPTUPOBKOU.

Broport MOMEHT, KOTOPBIF HEOOXOIMMO IPUHUMATh
BO BHUMAHHUE, — 3TO CIIOCOOHOCTD OCTATIBHOI'O
060PYAOBAHMS BBIIEPKATH BEC THOKOU TPYObI C
YBEJIMYEHHBIM JUAMETPOM. OTPaHUYEHUE I10 BECY HA
MOJbEM HA IOBEPXHOCTD MOXKET CTATh IIPENATCTBUEM
JUISL UCTIOJIb30BAHM S THOKUX TPYO 6OIBILIETO TUAMETPA.

INocnenHee 3HAYUTENBHOE TPEOOBAHNE
OTHOCHTEJIBHO IIPUMEHEHU I THOKUX TPYO OOJIBIIOIO
JUAMETPA — IPOTHO3UPYEMBIE OTPAHUYEHUA IIPH
3aKaHYUBAHHUU CKBAKHHBL. HEOOXOUM JOCTATOYHBIN
KOJIBLIEBOI 3230pD MEXKY HAPYKHBIM JIUAMETPOM
I'HOKOU TPyObl U HAUMEHBIIIUM JJUAMETPOM CTBOJIA
CKBAKIHBI, YTOOBI OOECIICYNUTD IIPUTOK B CKBAXKUHE
BO BpeMsI IPOBeJEeHUs Pab0T. EC/iu KOIbLEBOM
3430p CJIMIIKOM MaJI, THOKAs TPyOa IPEBPAIACTCS
B 3¢ PexTuBHbIN ITYLEp. Korma 30Ha npuToKa
OI'PAHUYEHA, CKOPOCTD KUJKOCTH YBEJIMUYUBACTCS B
TOYKE OIPAHUYEHUS. YBEINYEHHUE CKOPOCTU IIPUTOKA
BKYTIE C MEJIKUMH, J]A’KE€ MUKPOCKOITHYECKIMU
TBEP/IBIMHU YACTUIIAMHU, KOTOPBIE BHIHOCUT IIJIACTOBAS
JKHJIKOCTD, MOKET CTATh IPUYNHOI CEPbE3HON U
OBICTPOTEYHOM 3PO3UH U PA3PYILIEHUA TMOKOM TPYODL

METOAONOINA MPOEKTUPOBAHUA
MBKOW TPYBbI

MeTOomoIOTHS MPOEKTUPOBAHUS KOJIOHHBI
BKJIIOUACT B CE€0S1 MOZICTTMPOBAHHUE CHJL, ICHCTBYIONNX
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be, which in turn requires the outside diameter of the
storage reel to be increased to store the total length of
the coiled tubing string. Also, as the length increases and
the storage reel dimensions increase, the total weight

of the assembly increases which results in limits in
transportation.

A second major constraint that has to be considered is
the capability of the remaining equipment that currently
available at location to handle the larger diameter
and weight coiled tubing. A limitation of the ability to
pull the coiled tubing to surface can be a restriction to
utilizing larger diameter coiled tubing strings.

The last major restriction in the use of larger diameter
coiled tubing is the expected restrictions that are to be
used in the well completion. There must be adequate
radial clearance between the outside diameter of the
coiled tubing and the smallest diameter in the well to
allow the well to flow during interventions. If this radial
clearance is too restrictive the coiled tubing will be an
effective choke. When the flow area is restricted, the
velocity of the fluid increases at the point of restriction.
The increase of inflow accompanies with small or even
microscopic particles, which are transported with
formation fluids, may become the cause of quick and
serious erosion and failure of coiled tubing string.

THE STRING DESIGN METHODOLOGY

The coiled tubing string design methodology
includes modeling tubing forces, pressure limit, and
wall thickness selection. The wall thickness selection
is based on the consideration of extended- reach
potential, which relies on a ratio of compression force
acting on tubing to the limit of helical buckling force (or
"compression ratio” by A. Zheng, SPE 63251). Integrating
the calculations of tubing force and pressure limit with
the wall thickness selection optimizes string makeup
by minimizing the overall tubing weight with the
requirements of extended- reach. However, it is limited
in horizontal sections where the extended-reach depth
falls quickly as the ability to withstand compression
forces increases.

Operational safety concerns also limit the maximum
compression forces allowed on a string since a large
compression ratio always means a weak string. Since
helically buckled tubing is prone to failure of other
modes, such as corkscrew, safe operational practice
always prefers a low compression ratio.

In practical terms, it is done with the use of
commercial software for coiled tubing simulations.
Designing a string requires two basic tools, a tubing-
force model and a pressure-limit model. The tubing-
force model calculates the axial force along the tubing
as it is being run into and pulled out of the well. It takes
into account the frictional contact between the tubing
and the wellbore. It also accounts for the effect of helical
buckling-induced normal contact force. The pressure-
limit model calculates the working envelope of CT



Ha TPyOy, IPEAEIa AABJICHUS U TOJIIIHUHBI CTEHOK.
BBI6OD TOJIIMHBI CTEHOK OCHOBBIBAETCS HA
pacdeTe NOTEHIINAId KOHCTPYKIIUH THOKOU TPyObI
JOCTUKEHHS 320051 CKBA’KHUHBI U ONTUPAETCS HA
COOTHOIIECHUE CUJIBI CKATUSA, AEUCTBYIOIIEH

Ha TPYOY, K IPEJIEIy CIIUPATIEBUHOTO CMATHUA TPYO
MU «KO3(PPHUITUEHTY CKUMAEMOCTH»,

cM. A. Zheng, SPE 63251). O6beIlMHEHNE BCEX
pacyYeToOB — MPOYHOCTb KOJIOHHBL, IPEAEI IABICHUS
U BBIOOP TOJIIUHBI CTEHOK, IIPOBE/ICHHBII HA
OCHOBE KO3(P(PHUITUEHTA CKUMAEMOCTH, — IIO3BOJISIET
ONTUMH3UPOBATHh KOHCTPYKIIUIO KOJIOHHBI ITyTEM
YMEHBIIEHUS OOIIETO BECA TPYOBI B COOTBETCTBUHN

C TpeO6OBAHUAMU JOCTHKEHUA 32005, B JTaHHOM
ClIy4ae, NPU HAJIMYUU NPOEKTHBIX OTPAHUYEHHNH,
€IMHCTBEHHBIN CIIOCO6 MTOBBICUTH CIIOCOOHOCTD
TPyOBI JOCTUYb HEOOXOAUMOI TTTyOUHBI CKBA’KHUHBI
MO CTBOJIY — 3TO YBEJIMYHUTB CHOCOOHOCTb KOJIOHHBI
BBIJIEPKUBATH JIEVICTBYIOIIHE CUJIBI CKATHUA. DTO
YCIOBHE, OFHAKO, HE PAOOTAET B TOPU3OHTAIBHBIX
CEKIIUAX, IJI€ JOCTHKEHHE 320051 PE3KO YMEHBIIIAETCSA
M3-34 CIIOCOOHOCTH KOJIOHHBI IPOTUBOCTOSITH
YBEJIMYMBAIOLIECH CHUJIE CIKATUS.

TpeboBaHUS IPOU3BOACTBEHHON OE€30ITACHOCTH
TAKXKE OTPAHUYHBAIOT MAKCHMAJIBHO JOITYCTUMBIE
CHJIBI CKATHA HA KOJIOHHY, TAK KaK OOJBIION
KO3(P(PUILTMEHT CKUMAEMOCTH BCET1A IOAPA3YMEBAET
€J1a6y10 KOJIOHHY. [TOCKONBKY CIIUPAJIBHO
JepopMupOBaHHAs TPyHa 60IEE NOABEPKEHA
Pa3pPyIIEHUIO, HA IPAKTUKE JIJI OOECIIEYEHU A
6€30MACHOCTH IIPEAIIOYTEHUE OTAAETCA HU3KOMY
KO3(P(PUIITUEHTY CKUMAEMOCTH.

IIpu NPOEKTUPOBAHNUU KOJIOHHBI HEOOXOIUMEBI
J1Ba 6A30BBIX MHCTPYMEHTA: MOJEJIb IPOYHOCTH
TUOKOI TPYyOBI K MOJIEJIb IIPE/Ea JaBaeHus. [leppas
MOJIEJIb PACCYMUTBIBAET OCEBYIO HAI'PY3KY BJOJIb
TPYOBI BO BPEMS CITYCKO-TIO/bEMHBIX OIEPALTUIL.

OHa NIPUHHUMAET BO BHUMAHHE KOHTAKTHYIO CUITY
TPEHUS MEXAY TPYOO! U CTBOJIOM CKBA’KUHBL. DTa
MO/JIEJIb TAKKE OTBEYAET 32 3(PPEKT CIIUPATBHOI'O
WCKPUBJIEHU S THOKOM TPYObL. MOJIe/Ib IIpeea
JIABJICHUS PACCYUTBIBAET PA60OUIYIO 30HY I'MOKOMI
TPYOBI 110] KOMOMHUPOBAHHOM HAI'PY3KOH JJaBJICHU S
(BHYTPEHHETO U BHENIHET'O) 1 OCEBOU CHUJIOUN.

OCHOBBIB2Ch Ha 3(pPeKTe KOapPUIueHTa
CXKUMAEMOCTH JJI51 CKBAXKHUH C OOJIBITHM OTXO/IOM OT
BEPTHUKAJIHN U HA COOOPAKEHUAX IKCIITYATAITMOHHOMN
6€30IaCHOCTH, IIPOLIECC TPOEKTUPOBAHHU
BBIIVISIZTAT CJIETYIOIIMM OOPA30M: €CJIH TEKYITUI
KO3(PPHUIMEHT CKMMAEMOCTH JJIs1 JAHHOM TOJIMHBI
CTEHKH TMOKOU TPYOBI MEHBIIE MAKCHMAJIBHOI'O
JOIIyCTUMOI'O KO3(PPULIMEHTA CKUMAEMOCTH,
ITO3BOJISIONIETO IOCTUYb 326051 CKBA>KUHBI, TO CIIEAYET
HCIIONIb30BATh KOJIOHHY C O0JIEE TOJICTBIMU CTEHKAMIL
MaKCUMaIbHBIN KOAPPUITUEHT CKUMAEMOCTHU
OIIpe/IeeTCs IByMS (PAKTOPAMU — pabodeH
IJIYOUHON U TPEO6OBAHUEM IKCILIYATAITHOHHOM

under the combined loading of pressure (internal and
external) and axial force.

Based on the effect of compression ratio on extended
reach depth and operational safety considerations,
the design process is presented as follows: if the
compression ratio for the current wall thickness is
less the maximum compression ratio allowed for the
extended-reach string then a heavier wall should be
used. The maximum compression ratio is determined by
two factors, the operational depth and the operational
safety concern. However, as it has been mentioned
above, when compression ratio is large (the case of
horizontal wells), it does not have much impact on
increasing the reach.

The string design process starts from the bottom end
of the string and proceeds upward. For each section of
CT to be designed into the string, the whole designed
string (from bottom to the section being designed) is
numerically run into and pulled out of the well. During
this numerical simulation, the axial force at this section
of tubing is calculated for each wall thickness to select
optimum size and section length. When it is done,
then this section of tubing is successfully designed, and
the next section is tested. Otherwise, a heavier wall is
chosen from the manufacturers' available thickness list
and the design process repeated.

A FIELD APPLICATION

The example of the applied design process for the
wells on Vankor oilfield is presented below. The typical
well has a 3D trajectory with significant variation in
both the deviation and the azimuth angles. A plot of the
trajectory is shown in Figure 1.

Each well is drilled with a complex trajectory into
the producing zone. The wells are designed with a
reverse bend in it allowing the horizontal section of
the wellbore to be directly beneath the wellhead. This
profile leads to some challenges in reaching TD inside
the 114 mm completion screen assemblies.

The wells have insulated surface casing, which is
cemented to a depth of 35 m and intermediate casing
to 1700 m in order to protect the permafrost from the
thawing effects of flowing wells. The intermediate
casing is 177.8 mm, with an internal diameter (ID) of
157 mm. The production tubing varies in size from 114
mm to 73 mm and is hung off in the well. The horizontal
completion consists of long screen assemblies, 114 mm
OD, which are set in place once the drilling operations
are complete. The assemblies consist of a liner hanger,

a cement-through joint, spacer tubing, screens, blank
sections and external centralizers with a bull nose plug
at the end of the assembly.

The well has a maximum measured depth (MD) of
4,797 m, with tubing running up to MD of 3,300 m. The
rest of the well is completed with screen assembly in
openhole. The friction coefficients are 0.3 for the tubing
and 0.35 for the liner section. The fluids in the well and
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O60pyIOBAHNE

6€30nacHOCTH. OHAKO, KAK YK€ OTMEYAJIOCh BBIIIIE, the CT both have a density of 0.85 SG (crude oil) —
KOrja KO3 (PUIIMEHT CKMMAEMOCTH BBICOKUI the well is producing.
(TOPU3OHTAIbHBIE CKBAXKUHBI), OH HE OKA3bIBACT The original optimum string design in the Vankor
OOJIBIIOTO BIIMSHUA HA IOCTUKEHUE 326051 field is comprised of 90,000 psi yield, low alloy high
IIponecc NpoeKTUPOBAHUA KOJIOHHBI HAYMHAETCSA strength steel tubing. The nominal outside diameter is
0oT 326051 U UEeT BBEPX. [TpU MPOEKTUPOBAHUU KAK/IOM 1.75 inch and the wall thickness varies over the length
CEKIIMU MOZICTIUPYETCS CITYCK-TIObEM KOJIOHHBI C of the string. The down hole end of the tubing has
IOMOIIIBIO CIIELUAIM3UPOBAHHOI'O IIPOIPAMMHOIO awall thickness of 0.156 inch. The wall thickness is
obecneueHus. Bo BpeMs HOCTPOEHUS MOZEIN increased in four stages to a maximum value of 0.204
IIPOBOIATCA PACYETHI OCEBOM CUIBL JJAHHOM CEKLINU inch. The predicted lock up depth is 4,393 m according
TPYOBI 715 33JAHHOU TOJIIUHBI CTEHKU. EC/TU pacyeTsl to a Tubing Force Model. The simulations show that for
YCIIEIIHBI, TO JAHHAA CEKLIUA YTBEPKIAACTCA B IIPOEKTE this given string, a heavier wall does not increase its

¥ TECTUPYETCH CIETYIONAs CEKITHUA. B IPOTUBHOM
CJIy4a€ BBIOUPAETCS 6OJIEE TOJICTASI CTEHKA, JOCTYITHAS
Y IPOU3BOIUTEIS, Y IIPOIIECC TPOEKTUPOBAHUS
TIOBTOPSIETCAL.

NMPOMBbICJTOBOE NMPUMEHEHUE

Huxe npencrasicH IpuMep nporecca
IPOEKTUPOBAHU S, IPUMEHSEMBIH JIJIS1 CKBAXKUH
BaHKOPCKOTO MECTOPOXKACHUA. TUMTNYHAS CKBAXKUHA
UMEET TPEXMEPHYIO TPAEKTOPUIO CO 3HAYUMBIMU
KOJIEOAHUSIMU YIJIOB UICKPUBJIEHUS U A3UMYTA.
I'padpuK TPAEKTOPUH NPEACTABIEH HA PUCYHKE 1.
Kaxxzgas ckBasknHA 6ypUTCS 10 TPOJYKTUBHOTO
IIACTA U UMEET CIIOKHYIO TPAEKTOPHIO. CKBAKHUHBI
OPOEKTUPYIOTCS C OOPATHBIM U3rU60M, KAK CJIEICTBUE
3TOT'O — FOPU3OHTAJIbHAS CEKIUA CTBOJIA HAXOANTCS
MIPSAMO MO/ YCThEM CKBAKUHBL Hanmuaue Takoro
OPOMUIIA CKBAXKUHBI BEJET K OIPE/ICIEHHBIM
TPYAHOCTAM IO AOCTHXKEHUU ITPOEKTHOM ITTyOUHBI
BHYTPH KOMIIOHOBKH (PUIBTPA (114 MM) 3aKOHYEHHOI
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g 000

CKBA’KUHBI.
CKBaXKHMHBI OOCAKEHBI TEIVION30JIUPOBAHHBIM Pucynox 1 - Tpexmepnan mpaexmopus ckeaxscuns «A»
3a1IEMEHTUPOBAHHBIM KOHJYKTOPOM /10 IJTYyOUHBI 35 M Figure 1 - The well A 3D trajectory

U TEXHUYECKON KOJIOHHOM JIO INTYOUHEI

1700 M, 717151 TOTO YTOOBI 3AMUTHTD Tosepxrocmmnuoiii 6ec/enyouna / Surface weight vs depth
BEYHYIO MEP3IOTY OT TZUVIHI:H BCHC,B;C”EBI/I@ ] - ey s ncrccuga /Legend
KOHTAKTa C pabOTAIOUIEH CKBAKHMHOM. 7/
Hcrionb3yeTcss TEXHUIECKAs KOJIOHHA 7 Tomsem
ripou
177,8 MM C BHYTPEHHUM JUAMETPOM _, Crycx-obpramas
KOHCTPYKITHSI
157 mm. HKT BappupyeTca B pazMepax g “ Tripin- Reg
Nirem: e
oT 114 MM 10 73 MM. TOPH3OHTAIBHAS g s’ (%féh%iime)-
OOBbIYHAA
CEKITNA COCTOUT U3 JJIMHHBIX (DHUIBTPOB ] FoH PR
C BHEITHUM JUAMETPOM 114 MM, § - ;/‘I"C““P)’“Cg
S & MH. BEC
3almMpaHue
KOTOPBIE YCTAHABJIMBAIOTCS CPpa3y IIOCJIE N 1l Z%’”;%ﬂ (oar up (loclzup)
= [l
3aBepiieHus 6ypenusa. KoMImoHoBKa g : npant . s Karacrpogu:
COCTOUT U3 IOABECKH XBOCTOBHKA, S i mpyooL S i Catastrophic
1 00bIUHOLL mpyBoL onmuMuL- buckling
TPYOKH I TUPKYIIAIINU IIEMEHTA, tsl KOHCMpPYKYUU PR, P —
paszzaenurenbHoi HKT, IycThIX CEKLIMIA i Lockup of the KOHCMPYKULLL peuuinlN
o i| regular coiled No lockup of the ™ Disconnect limit
¥ BHENTHUX IIEHTPATOPOB C PE3bO6OBOI i tibing string optimized coiled B fenmpan
POGKOI Ha KOHIIE s H tubing string
MaxkcuManbHas TTyO6rHA CKBAKUHBI TTO . Hogepxrocmmbiil 6ec (k2) / Surface weight (kg)

cTBony — 4797 m, HKT cniymiena Ha rimybuny

1o cTBONY 3300 M. OCTaBIIAACS YACTh o
. Pucynox 2 — Cpagénenue cnupaieéuoHozo 3anupanus OouiuHo u
CKBa’KMHBI 3dKOHYC€HA KOMIIOHOBKOM- Onmumugupogauuoﬁ KOJIOHHDBL

(PHUIBTPOM B OTKPBITOM CTBOJIE. Figure 2 — Comparison of lock up forregular and optimized strings
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KoadpdunuenTte! Tpenus pasusl 0,3 a1 HKT u 0,35
JULSL CEKITUM XBOCTOBUKA. [TIOTHOCTD KU/IKOCTEN B
CKBaKMHE U B 'HOKOI Tpy6e pasHA 0,85 yIE/IBHOIO
BeCa (CbIpast HE(PTDh) — CKBAXKUHA HA TIPUTOKE.

ITepBOHAYAJIbHBIN OIITUMAJIbHBIN IPOEKT
KOJIOHHBI HA BAHKOPCKOM MECTOPOXK/ICHUH
coctouT u3 HKT HU3KOJIETUPOBAHHON
BBICOKOIIPOYHOMU CTAJH C BBIXOA0M 90 000 psi.
HoMuHaIBHBIA HAPYKHBIA AUAMETD — 44,45 MM,
TOJIIUHA CTEHKU BAPbHUPYETCS O BCEH JJINHE
KOJIOHHBI. TOMIMHA CTEHKH HA 3200HMHOM KOHIIE
TPy6BI — 3,68 MM. TOJIIMHA CTEHKH YBETUIHUBACTCS
B YETBIPE CTYNEHHU IO MAKCUMAJIbHOT'O 3HAYEHU A
4,45 mm. IIpeanionaraemas riyoruHa 3aIUPAHUSA
TUOKOI TPYOBI COITIACHO MOJIE/IN IPOYHOCTH —
4 393 M. MozeTMPOBAHUE IOKA3AJIO, YTO JIJIs
JaHHOIM KOHKPETHOM KOJIOHHBI YBEJIMYEHHE
TOJIIUHBI CTEHOK HE YBEJIMYUBAET JOCTHXKEHUE
326051 IO CPABHEHUIO C 60JI€€ JIETKON KOJIOHHOMU
(MMEIOIEN MEHBIIYIO TOJIIIUHY CTEHOK).

Ha oCHOBE HOBOT'O METO/IA TPOEKTUPOBAHUSA
ObLIa Pa3paboOTaHa HOBAA KOJIOHHA, KAK
MOKa3aHO B Tabymne 1. OCHOBHBIE (DAKTOPHI,
KOTOPBIE TPUHUMAIHNCh BO BHUMAHHE HA
CTaJU1 IPOEKTUPOBAHUA: HU3 THOKOU TPYOLI
B TOPHU30HTAJIBHON CEKIIUU TOJIKEH OBITh
CaMBIM JIETKHM I10 BECY (M UMETb HAUMEHDIIYIO
TOJIIUHY CTEHOK); CPEIHAA 9ACTh, KOTOPAA OyJeT
HAXOJUTHCS B HAKJIOHHOM CEKIINH, JJOIKHA OBbITh
CAMOU TAKEJION. BEpXHMI KOHEL B BEPTUKAIbHOMN
CEKIIUH JJOJKEH JIMIIb BBIIEPKUBATD HATPY3KY
BECA KOJIOHHBI ITPU TTO'BEME U HE UT'DAET POJIU B
IOCTHKEHUHU 326041,

7151 HOBOM KOJIOHHBI, KOTOPas No4TU HA 400 M

Ty6sKE NIPEBIIYILETO IIPOEKTA, OTCYTCTBYET INTyOUHA

CITMPAJICBUHOIO 3anIupanust. Ha pucynke 2
MIPEACTABICHA B CDABHEHUU IVTYyOMHA CITYCKa OOEUX
KOJIOHH I'MOKUX TpyO. HEOOXOAMMO OTMETUTb,

YTO B IAHHOM IIPUMEPE CIIUPAJIEBU/IHOE CMSTHE
TPYyO U 3aIIHPAHUE — ITIABHBIC OTPAHUYNBAIOIINE

Tabauua 1 - Koucmpgxmguﬂ ONMUMUSUPOBAHHOU KOJOHHDBL
Koamwoounza (om 3a00s 0o oapadana)

Table 1 — Optimized Coiled Tubing String Design
(From dowmnbole to reel)

Oowan dnuna Torwuna Maxcumanvrhoe

onuna cexuyuu cmenKku Bec (k2/m) | mazoeoe ycunue
Konounst (m) | I'KHT (m) (mm) (daH)

CT i 5 Wall q 9
otal CT section thickness Weight Maximum Pull
length (m) length (m) (kg/m) (daN)
(mm)

5608.3 9083 3.18 3.232 25550
4700.0 109.7 340 3445 27240
4590.3 106.7 3.68 n/a 29270
4483.6 1067 396 3956 31280
43769 106.7 445 4385 34 660
4270.2 106.7 4.83 4716 37280
41635 10699 5.18 5.018 39660
3093.6 914 4.83 4716 37280
30022 1024.1 445 4385 34660
1978.1 1978.1 396 3956 31280

extended reach compared to lighter one (one having
smaller wall thickness).

The new string from the new method has been
developed as shown in Table 1. The main factors
observed at the design stage are: for the downhole end
in horizontal section to be the lightest in weight (and
has the smallest wall thickness); and for the middle
part that goes in inclination buidup section to be the
heaviest. The upper end in the vertical section must only
have enough capability to pull the string weight and
does not contribute in extended reach ability. There is
no lockup depth for the new string, which is almost
400 m deeper than the previous best design. Figure

(paKTOPBI ITPU IIPOEKTUPOBAHUHN KOJIOHHBL ITporecc

IIPOM3BO/ICTBA TAKXKE HAKJIA/IBIBACT OI'PAHUYECHUS HA
IIPOEKT KOJIOHHBI, TAK KAK HE KAXK/bIM TU3ANUH MOXHO
BOILJIOTUTD B ’KHU3Hb.

3AKJTKOYEHUE

Ha BaHKOPCKOM MECTOPOXKICHNUYN U3HAYAJIbHOM
npO6JIEMOI, C KOTOPOIH NPUIIIOCH CTOJIKHYTHCS, OBLIO
OTCYTCTBUE BO3MOXXHOCTHU JIOCTUTHYTB IPOEKTHON
IJIYOUHBI CKBAKUHBI IIPH IOMOIIY TPAAUIIMOHHBIX
METO/OB KOJATIOOMHIA. DTA MPO6IEMA PENIEHA
6marofaps UCMOJIb30BAHUIO KOPPEKTUPOBKU (MJIN
ONTUMM3AIUN) KOJIOHHBI THOKUX HKT, 4TO NO3BOINIIO
YBEJIMYUTB INIyOHMHY IPOJBUKEHUSA HA 5—15%.

Pemmenre HOBBIX BO3ZHHUKAIOMUX IPOOJIEM OYAET
BECTHUCH B PAMKAX TAKOI'O K€ CUCTEMATHYECKOT'O
noaxoja. ©

2 shows the comparison of running in hole for both
coiled tubing strings. It is worth noting that in this case
helical buckling and lockup are the major limiting
factors for the string design. The manufacturing process
also sets limitations to the string design, i.e. not every
design is practically possible to manufacture.

CONCLUSIONS

In the Vankor field, the initial problem encountered
was the inability to reach the total depth of the
wells with conventional coiled tubing methoods.
This problem has been overcome utilizing existing
technologies and applying them in systematic manner.
The coiled tubing string has been re-designed that
allowed enhancing the reach by 5-15%. As other issues
arise, they will also be dealt with in the same systematic
fashion.
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NMocraBKa M apeHa a30THbIX
KoMnpeccopHbiX cTanyum TTA
ANA KOMNaHvn HedTerasoBoro ceKTopa

TexHon02UA UCNONBIOBAHUA 2A3000PAZHO20 A30MA NPUMEHACMCA Hehmeza308biMU KOMNAHUAMNU
Ha nPOMANCEHUU MHO2UX J1em. A3omusie Kkomnpeccopusie cmanvuu TTA, vinyckaemsie Komnanueil
«Tezac», aKMUBHO IKCNAYAMUPY10MmMca Ha BPOMbLULIEHHbIX 00sexmax Poccuu u cmpan CHI npu
CO30aHUU UHEePMHOTL CPEObL BbLCOKO20 OABACHUA: 6 OYPEeHUU; OCEOCHUU U PeMOHME 2A306bLX U
HePMAHBIX CKEANCUH; NPU ECKPBIMUU NPOOYKMUBHBLX NIAACIMOE; NPU UCHBIMAHUAX U PeMOHme
mpyoonpoeooos, pesepayapos u 000PY00BaAHUA, IKCNIAYAMUPYIOULE2OCA CO 83PBLEOONACHBIMU

cpeoamu; Ona MymeHuA a30mom noIHCapos u CoO30anUsA 83PbLE00E30nacHoOtl cpeosbt u Op.

Azommwie Komnpeccoprvie cmanyuin TIA (CGZJA) — 8bLCOKOMEXHON02UHHBLE CUCINEMbL 110 1BPOU3BO00CIEY CHCAINO20 A30Md
U3 ammocgheprozo 6030Yxa HenocPeoCmeeHo HamMecme IKCNIL)amavui —
nPOUIBOOAMCA NPOMBLUUNECHHOU 2PYNnnotl <ezac» ¢ 2007 200d.

Tezac auoupyem 6 npou3eo0cmee, PAcUuluperiiiL i COBEPULeHCINBOBAHUL HOMEHIANYPbL KOMIPECCOPHO20 000PYO0BAHUA.
Bbinycraemoiii MOOeNbHbILL PAO A30MMHbBLX CIMAHUULL UUDOKO IKCNILYAMUD)Yemcsl 8 PA3HIX TNeXHOJ02UMECKUX
U KAUMAMUHECKUX YCT0BUAX HA meppumopun Poccuu, cmpar CHI 1 3a ) 6encom.
Ham, Kax npouseooumensim OaHHsLX 8bLCOKOMEXHOL02ULHBIX KOMNIEKCO8, UHMEDPeceH 1npoLecc CO30aHUsL
HOBBLX ONUULL U COBEPULEHCIMBOBAHUA MEXHUMECKIUX XAPAKIMEPUCTIUK 1POUIBOOUMBLX CIianuuli TIA.

IIpOU3BOJACTBO A30THBIX KOMIIPECCOPHBIX

CTAHITHI

HoMeHK/IaTypa BBIITYCKAEMBIX A30THBIX CTAHITUNA
MIPEJCTABIEHA CEPUMHBIM PSAJIOM CAMOXOIHBIX

(Ha rpysosbix maccu KAMAS3, YPAJT, KpA3, M3KT) u
6JI0YHO-MOY/IBHBIX CTAHIIMU (HA 6a3¢€ 20- 1 40-pyTOBBIX
KOHTENHEPOB).

WHauBHIyanbHbIE TEXHUYECKUE PEIEHN ABJIAIOTCS
HEOT'bEMJIEMOI COCTABIIAIONEN IIPOU3BOICTBA CTAHIIUN.
HaJ co3gannem U MpOU3BOACTBOM JIYUIINX OOPA3L0B

TTA (COA) pab0oTaroT BBICOKOKJIACCHBIE CIIELTUATUCTBI C
OOJIBIINM ONBITOM PAOOTHI B OTPACIN: KOHCTPYKTOPCKUH,
TEXHOJIOTUYECKUI, IPOU3BOACTBEHHBIN OT/AEIDI,
YYUTBIBAIOTCS IPAKTUYECKUE OLICHKH CEPBUCHOM CITYKOBL.
BHyTpeHHNE KOMIIOHOBKH y3JIOB CTAHIIUI 3a11aTEHTOBAHbI
U HE UMEIOT aHAJIOT'OB CPEIU IIPONU3BOJUTEIICA
AHAJIOTUYHOT'O OOOPYAOBAHUA. DTO NO3BOJIAET YMEHBIIATH
raGapyuThl ¥ BEC CTAHLIWH, YBETUYNBATH BbIXO/IHBIE
paboune XapaKTEPUCTUKU 1O IPOU3BOANUTEIBHOCTH U
JIABJIEHUIO.

ITpOM3BOAUTCS AATITALIM S JIIOOOM CEPUITHOM MOZIEIHN K
KJIUMATUYECKUM YCJIOBUAM U IIPOYHUM OCOOEHHOCTIM
06IACTH U MECTA IPHUMEHEHMUSL.

MOHHUTOPHHT IPHUMEHEHHU A A30THBIX

KOMIIPECCOPHBIX CTAHITUH

COTpPYAHHUKAMH KOMMEPYECKOTO OTAENA ¥ CEPBUCHONU
CJIY>KOBI IIPOM3BOANTCS IOCTOSIHHBINA TEXHUYECKUI
JHAJIOT C 3aKA3YMKAMH U ITIOTEHIINAJIbHBIMU
HOTPEOUTENSIMU CTAHIIUI.

AHaJIM3 BBIIIOJTHEHHBIX PA60T HA IIPOMBIIIIEHHBIX
OOBEKTAX HEPTETA30BbIX KOMITAHUI CO3/IAE€T YCIIOBUSI
JUJIS TIOCTOSSHHOT'O COBEPIIEHCTBOBAHUSA

U MOZIEPHU3ALAY BBIITYCKAEMOTI'O MOJEIBHOTO PAJA.
YyacTue B pPOCCUUCKUX U MEXYHAPOAHBIX IIPOEKTAX
Ha KOHKYPCHOI1 OCHOBE ITO3BOJIAET HAUOOJIEE TTOJTHO
YAOBJIETBOPATH TOTPEOGHOCTD OOIBIINX U MAJIBIX
He(TEra30BbIX KOMIIAHUI B IA30PA3/1€/IMTEIIbHOM 1
KOMIIPECCOPHOM OOOPYJOBAHUH, YCIYTdX IO €T'O 3AITYCKY
U OOCITY’KUBAHUIO.

CepBHCHOE OOCTY>KHBAHHUE A30THBIX
KOMIIPECCOPHBIX CTAHIIHH
* CHEUATNCTBI CEPBUCHOM CITYKOBI IIPEIAralOT
YCIIYTH IO OOCIIY’KMBAHUIO, DEMOHTY U HAJIAJIKE
KOMIIPECCOPHBIX CTAHIIMH, CTAIIMOHAPHOTI'O
KOMIIPECCOPHOI'O M TA30PA3/I€IUTETBHOIO
OBOPYIOBAHMUSL
ITo corymacoBaHHOMY I'PA(UKY HA [IPOMBIIIJIEHHBIA
OOBEKT BBIE3KAET MOOUIIbHASA CEPBUCHAA OpUTraza
CHEITUAJINCTOB JJI51 IPOBEAECHM S TYCKOHAIAJKH UJIA
TEKYIIErO PEMOHTA.
IoBBbIIIAsA ONEPATUBHOCTD OKA3aHUS CEPBUCHBIX YCIIYT,
MBI IIPEJJIATAEM BbIE3]] CIIELIMAIHNCTOB IO TEPPUTOPHUA
Poccun, B crpanbsl CHI, bantuu 1 3apyOesKbsl.
KanuTanbHBIN PEMOHT OOOPYAOBAHUSA
OCYIIECTBIIAETCA HA COOCTBEHHBIX ITPOU3BOACTBEHHBIX
MOIITHOCTAX BBICOKOKBATU(DUITUPOBAHHBIMUA
CHENUAIACTAMU. PAGOTHI IPOMU3BOAATCS B
COITIACOBAHHOE C 3aKAa34MKOM BPEMSI, YTO NO3BOJISET
3apaHee INIAHUPOBATD 3aIrPY3Ky OOOPYAOBAHHUS.
KadecTBEHHDIN U CBOEBPEMEHHDIN CEPBUC
YBEJTUUUBAET CPOK CIIY>KOBI OOOPYINOBAHUS, TO3BOJISIET
n36€XKaATh IIPEXIEBPEMEHHBIX ITOJIOMOK U PEMOHTOB

ApeHga a30THBIX KOMIIPECCOPHBIX
craum TTA

C 2010 roga koMnaHuen «I'erac» 3anyuieH
IIPUHIIUIINAIBHO HOBBIH IIPOEKT, HAIIPABJIEHHBIHN Ha
OIIEPATUBHYIO IIOCTABKY C;KATOI'O a430T4 (BO34yXa) Ha
IIPOMBINIJIEHHBIE OO'bEKTHI HE(PTEIa30BOT'O CEKTOPA, —
apeH/1a KOMIIPECCOPHBIX CTAHIINH. Bonmpocamu
apeHabl O60PYIOBAHUS HA IPEATPUITHHA 3AHUMACTCS
060CO6IEHHOE TOAPA3AECIEHUE CEPBUCHOM CIIYKOBIL.

Hcnionb3ysl CBOU MPOM3BOICTBEHHBIE BO3MOKHOCTH,
Pa3pabOTKU U MHOT'OJIETHUI OIIBIT HA PIHKE
KOMITPECCOPHOT'O O60PYJOBAHUS M1 CEPBUCHBIX YCIIYT,
MIPEAIATAEM B APEHAY CIEAYIOMNI ABTONAPK A30THBIX
U BO3/JyIIHBIX KOMIIDECCOPHBIX CTAHIIUM.



OMEPALIN C MPUMEHEHUEM A30THbIX KOMMPECCOPHbIX CTAHLINA TTA

* OIIEPALH KOJITIOONHI Y,
* KAIIUTAJIHBIA pEMOHT CKBaXUH (KPCO);
* reO(PU3NIECKUE UCCIIETOBAHNA CKBAXKUH;

* OIIPECCOBKA CKBAKHH;
* BBITECHEHME HEPTU U HEPTENIPOIYKTOB;
* A30THOE IOXKAPOTYIIECHHE

A30THble KOMMpeccopHbie cTaHuMn cepum TIA, npeanaraemble komnaHuen «Terac» B apeHay

HaumeHnoBaHue Hponsﬁc;ﬁ?;ggzﬂocm, JlaBjeHuE a30Ta, ATM. Yucrtora a30Ta, % Hcnonuenue
TIA-5/101 C90-95 5 101 90u95
Hlaccu KAMAS,
TIrA-10/101 C90-95 10 101 90u95 21160 20-pymoeuiii
Konmetinep
TTA-10/251 C90-95 10 251 90u 95

BOBJJ,yUJHbIe CTaHUUU cepun TT, npeannaraemMbie KomnaHunen «Terac» B apeHAay

3
HaunmeHnoBanue Ip CESER S Ose Hye/ JlaBjieHHUE 230TAa, ATM. Hcnionuenue
1Tr-9/101 9 101
Ilaccu KAMAS,
1T-18/101 18 101 2160 20-gpymoswiii
Komnmetirnep
1r-18/251 18 251

. HpOI/IBBOﬂHTCJIbHOCTb TIPUBEJICHA 110 YCIOBUAM BCACBIBAHUA.

[IpenMyIIeCTBa APEH/Ibl KOMIIPECCOPHBIX CTAHITHLL:
* BCEra B HAJTHIUH — TONYYECHUE CIICIITEXHUKH C
HEO6XOJUMBIMHU TEXHUYECCKUMHU TAPAMETPAMH IO

IIPY OCBOEHHUH WJIM PEMOHTE rAPAHTHUPOBAHO IO
YCTAaHOBJICHHOMY I'DaUKY;
KPYITIOCYTOYIHAS SKCILIYATAIHSI CTAHITHH;

IPOU3BOAUTCIBHOCTH, JABJICHUIO U KOHIICHTPAITU U, ¢ BBIIMIO/IHCHHE PA3SHOXAPAKTCPHBIX OHCpﬂ].[HfI;
* OTCYTCTBHE HEOOXOTHMOCTH: * COKPAalllEHUE BDEMEHU IIPOBEAECHUS PA6OT 34 CUET
- B IPUOOGPETEHNH JJOPOI'OCTOALIEIO OOOPYAOBAHHS; IIPUMEHEHNS CIELTEXHUKHU C O0JIEE BBICOKUMU
+ B YBEJIMYEHUH YHUCJIEHHOCTU IEPCOHAA JI/IsA XAPAKTEPUCTUKAMH 1O IPOM3BOJUTEIBHOCTH, JABJICHUIO,
O6CITY>KUBAHUS CTAHIIUY U IIPOBEIEHUH ETO KOHIICHTPALIUY;
CIELUATIBHOTO OOYYEHUS; * TNIOBBIIIEHUE CTENEHU B3PBIBOOE30IIACHOCTH PAOOT;
* B yIIJIATC HAJIOTI'OBBIX OT‘-II/ICJICHI/IIX; ® HCIIOJIb3OBAHHEC BBICOKOTCXHOJIOTUYHOI'O O6OPYIIOBQ.HI/I$I

« PACXOIOB HA CEPBUCHOE OOCITYKUBAHHIE;
* CTAHITUH IIPETOCTABISIIOTCS C

BBICOKOM ITPOXOUMOCTH B PA3TUIHBIX KIIMMATHYECKUX
ycaoBusax — 50 °C go +50 °C;

BBICOKOKBATH(DHUITHUPOBAHHBIM 3KHITAKEM; * BO3MOXHOCTb KBAJIU(DUITUPOBAHHON KOHCY/IBTAIIUU 1
IUTAHUPOBAHM S HEOOXOAMMOI'O 0ObEMA PAOOT.

¢ OIIE€PATHBHOE IIPOBEICHHUE PEIVIAMEHTHHIX pa0OT

TIA5/101 C 95 nawmaccu YPAT
IIpou3eooumensHocms — 5 >/ mumn;
Haenenue — 101 amm.;

Qucmoma azoma — 95%.

TTA 10/251 C 95 nawaccu KAMA3 63501
IIpou3eooumensHocms — 5 W3/ mumn;
Haenenue — 251 amm.;

Hucmoma azoma — 95%. TIA 5/101 B 95 6 6:104HO0-MOOYALHOM UCHOSIHEHUU

IIPpou3600UMeNLHOCG — 5 M3 /Mumn;
Haanenue — 101 amm.;
Qucmoma a3oma — 95%.

Kommnanus# <Terac» rmpeajaaraeT HOBbIE IMMOAXO0/IbI K PEHICHHIO Banrux mpou3BOICTBEHHBIX
3amad. OoecneunBaeM 3(PPeKTHBHOE B3ANMOAEHCTBHE H OIIEPATHBHYIO OOPATHYIO CBA3b.
IIpurraniaeM K COTpyJHHYIECTBY!

www.tegaz.ru
350072 r. KpacHopap,

np. PenuHa, 20 ocp. 43

(861) 299-09-09 (MHOroKaHanbHbIN)

info@tegaz.ru - 3aka3 o6opyaoBaHus

arenda@tegaz.ru - apeHga KOMMNpeccopHoro obopyaoBaHMsl.

NPOMBILNEHHAR MEYNNa




MIPAaKTUKA

KOTIOOMHT TIJTIOC TeO(PU3UKA
Coiled Tubing Plus Geophysics

/.P. ®POJIOB — pykosooumens omoena I HKT OO0 <Aman-Ilempocepsucs, komnanui,
8 apcenaie KOmopoti — 2e0PUSUMECKIUE UCCTIeO08AMHUSL CKEANCUH C UCNOTIb308AHUCM
MEXHON02ULU KOSNIHOOUHL0B0LL YCIMAHOEKU.

D.R. FROLOV — Chief of the Coiled Tubing Department of Yamal-Petroservice,
a company that performs geophysical well studies with the use of coiled tubing.

Bpem:a KoxTroOmHTIa: JaHmia
PocCcTHCIaBOBHUY, HACKOJIBKO MHE
HM3BECTHO, Bamma KOMmaHus —
IIPAKTHYICCKH CTHHCTBCHHAA
M3 OT€IECTBEHHEBIX, KTO
HCIIOJIb3YyeT KOJITIOOUHT /115
reo(pu3nIECKUX HCCIETOBAHHUI.

Jaaniaa ®@posIoB:
T'eodursnyuecKkue UCCIETOBAHUS C
HCITOJIb30BAHUEM KOJITIOOMHTOBBIX

TEXHOJIOIUH Ha TeppuTopun Poccun

MIPOBOAAT TAKXKE, 1 3HAIO TOYHO,
KOMNaHUU «CypryTHedTeras»,
Trican, «[Inom6eprke», THI-rpynmnst
U pAJ, APYTHUX.

BK: Kakum o6pa3zom B Banreit
KOMIIAHHH OPI'AaHHU30BAHA 3TA
padora?

J.®.: Hamre oueHb 60JIbITIOE
IIPENMYIIECTBO IO CPABHEHHIO
C IPYTMMU KOMITAHUSMU, TO,
4TO Y HAC U KOJITIOOUHT, U
reo(pu3nKa COOPAHBI B OJJHOM
npeanpustuu. laxe Trican u
HImomoep:ke OOECIEYUBAIOT
HUCKJIIOYNTEIBHO CPE/ICTBA JOCTABKU
I'HKT, a cpeacTBa U3MEPEHUA
MIPEJOCTABISIOT JPYTUE KOMITAHIH.
[ToaTOMY, COOTBETCTBEHHO, 1
(pUHAHCOBAS CTOPOHA TaM JPyTasl.
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BK: AyBac 310 pa3ubie
HOAPA3IEICHHU S KOMIIAHUH
HJIHML OJJTHO O01I€ee: KOJITIOOHHT U
reodusnyecKue nPpuoOPHI?

J.D.: Y Hac cO31aH OTAE, S
€r'0 PYKOBOJIUTEIIb. DTOT OT/IE]
O6bEINHSCT I'eO(PU3NKY U
KOJITIOOUHT.

BK: KaKHM KOJITIOOHHIOBBIM
o6opympoBanuem Bl
pacnosiaraere?

J.®.: Y Hac paboTaer
KONTIOOMHIOBAs ycTaHOBKAa MK10T.

BK: OgHa yCTAaHOBKA JIETKOI'O
THIIA?

J.®.: 12, MbI IPUOOPETAIHN
ee, YTOObI UCTIOb30BATh
HUCKJIIOYUTEJIBHO I10J] I'€O(PUBHKY.

BK: CKOJIBKO BPEMEHH OHA'Y
Bac y:kxe paGoraer?

J.®.: [IepBYIO CKBA)KUHY MBI
caenanu B Hosiope 2010 roja.
Jo Hauana ¢pespais 2011 rogay
HAaC 6bLI0 O6PABbOTAHO YXKE
JIECATh CKBAXKHH.

BK: 1151 CTOIBb KOPOTKOI'O
IEPHOLA 3TO BIICYATIAOIIHU I
pe3yasrar.

J.D.: [1a, 1151 TIOYUHA OYECHD
HEIJIOXO. MBI 6bI C/Ie/1a7IH U OOJbIIIE,
HO IIOK4 €1IE PELIAETCS BOIIPOC C
OObEMAMU.

BK: HaBepHOe€, B TEIZIOE BpEeMA
roa HHTEHCHUBHOCTH padoT
OypeT BpIuIe?

J.®.: [Ilymao, 4YTO MHTECHCUBHOCTD
PadoT AEUCTBUTEIBHO BO3PACTET,
IIOTOMY YTO 3TU PA0OTHI OYEHb
BOCTPEOOBAHBI, TOCKOJILKY
T'OPHU3O0HTAJIBHBIE U

CYOrOpHU30HTATBHBIE CKBAXKUHBI
OYE€Hb B HUX HYX/JJAIOTCS.
Boobe, reopusnueckue
UCCJIEJOBAHUS B IEUCTBYIOINX
TOPU3OHTAJIbHBIX CKBAKMHAX

B HACTOAIIIEE BPEMS SIBJIAIOTCS
CaAMBIMU BBICOKOTEXHOJIOI'MTYHBIMU
reo(U3NIECKMMHU pA60TAMU. DTO
O6YCIIOBIEHO KaK CIIOKHOCTIMU
repMETHU3AIUHN YCThsSI CKBAXKUHEI,
TAaK U TPYJHOCTSIMH JOCTABKU
reo(pU3nIeCKuX IPUOOPOB B
TOPU3OHTAJIBHYIO YaCTh CTBOJIA
CKBaKMHBI U [IPOBEJCHUS
HEOOXOIUMOI'O KOMILJIEKCA
HCCIETOBAHWH.

BK: Kakme HMEHHO paGoOTHIy
Bac BBIITIOJTHAKOTCA C IOMOIIBIO
MK10T?

.®.: OCHOBHOE — 3TO JOCTABKA
reo(pU3nIeCKUX IPUOOPOB B
TOPU3OHTAJIBHYIO YaCTh CTBOJIA
CKBaKMHBI U IPOBEJICHUE
reopU3NICCKUX UCCIETOBAHUI,
MIPEX/E BCETO U3YUEHUE TPOPUIIL
MIPUTOKA U BbIJICJICHUE PAOOTAIONINX
UHTEPBAJIOB. [IOMUMO MOHUTOPHUHTIA
CKBaKMHHBIX IIPOLIECCOB
Texnonorus 'HKT ¢ reopusnyueckum
Ka0eJIeEM MOKET OBITh IPUMEHEHA
JULS IOCTABKH B CKBAXKHUHY JIIOOOH
CTAHAAPTHOX IIPOMBICJIOBO-
reo(pU3NIECKON ANNapaTyphl U
060pynoBaHus. Tak, HAIPUMED, MBI
B PsijJie CKBA’KMH OTOHPAIA IIPOOBI
JKUJIKOCTHU HEMIOCPEJCTBEHHO B
paboTAIOMUX UHTEPBAJIAX IJIACTA B
TOPU3OHTAJIBHON YACTHU CKBA’KUHBI
CTAHJAPTHBIMHU INTyOMHHBIMHA
IpOOOOTOOPHUKAMH.

BK: He IIOBOXHT JIH THOKAA
Tpy6a? Bee-Taku AMaJi, yCIIOBHA
CypOBBI€.



J.D.: Tpy6a aMEpPUKAHCKO
xoMnanuu Global Tubing — aTo
OIVH N3 MUPOBBIX INACPOB B
npousBojcTee THKT.

BK: T'uOkas Tpy6a KaKoro
JHAMETPa HCIIOIb3yeTCs
JJIS JOCTABKH B CKBAKHHY
reo(pu3nIECKUX MPHOOPOB?

J.®.: Micnonb3yercs
TPyOa ITUAMETPOM 25,4 MM
C re0(PU3NYECKUM KabeIeM
JUAMETPOM 5,2 MM BHYTPH HEE.

BK: KoITIOOHMHIOBAaA
ycTaHOBKA paboTaer
y Bac Bcero nmojroga.

O mozepHH3aAIMH, KOHEYHO,
€lle HE 32yMBIBAJIUCH?

J.®.: [IpakTU49eCKU BCE, YTO
MIPOU3BOJUTEIb NIPE/IATAET
CETO[HA B KAYECTBE HOBUHOK,

Y HAaIlIE YCTAHOBKU UMEETCH.
EIMHCTBEHHOE, XK/IEM, KOT/1A OyAeT
pa3paboTaHO HOBOE IPOI'PAMMHOE
obecnedyeHue, 4YToObl MOKHO

OBLJIO MONYYATh HH(POPMAITHIO

B I'papUIeCKOM BUJIE OHJIAMH.
Hazeemcs, 4TO 3TO IIPOrPaMMHOE
obecrneueHne BCKOpe 6yIeT TOTOBO U
IPEAJIONKEHO TIOTPEOUTEIISIM.

BK: IIpuxoauniaocs 11 Bam
IPUMEHSATH KAKHE-HHOYIb
JOIIOTHUTEIbHEIE HHKEHEPHDBIE
YXHIIPEHHU, YTOOBI TEXHHKA
paGorana xyqie?

J.®.: He npuxo1nIOCh, U CJ1aBa
bory. Bc€ npoussogurenn
peaycmMoTpenu. Bc€ nmpexkpacHo
paboTaeT AaKe IPU HU3KUX
TeMmneparypax. Ho Bce paBHO noroza

MIPENOAHECIA HAM ITOJIAPOK, B 3TOM
TOZIY 3aIPEAEIBbHBIX MOPO30B HE
ObLJI0. MAKCUMYM MUHYC 38° I10
LeIbCHIo, KOTZa MBI OCYIIECTBIISAIN
paboThl HA CKBAXXKUHE. XOTA y HAC

Ha TOT MOMEHT ObLJI4 BO3MOXHOCTb
IIPUOCTAHOBUTH PabOTY, MBI €10

HE BOCHOJIb30BAIUCH, TIOTOMY

4TO HY>KHO ObLJIO 3aKAHYMBATD
OIEPALMIO. BpeMs CIIUIIKOM JOPOroO,
4TOOBI IIPOCTAUBATH U3-34 MOPO3O0B!

BK: Kak BrulI pemraere
KaJpOBYIO IIPOOGIEMy?
KoITIOOHHT 1 reoPpu3uKa
OJHOBPEMEHHO, NPUXOTUTCA,
HaBEPHOE, CIEIHATBHO O0YyYaTh
JIOIEH?

J.®.: Het, HE IPUXOAUTCH,
IIOTOMY YTO KOJITIOOMHIOM Y HAC
3aHUMAIOTCS JTIIO/IY, V>KE UMEIONTHIE
OTIBIT B UCIIOJIb30BAHNH 3TUX
TEXHOJIOI'UH, A FeO(PHU3UKON —

T€, KTO PAHBIIIE UMEJI JIEJIO C
reogusuxor. Ho Bce B ofHOM
6pura/jie, BCE APYT APYyTY IOMOTaloT
U [IEJIAI0T O0LIEee JEIO.

BK: Tak orkyzaa Bl 6epere
Kaapur?

HJ.®.: MBI IPpUIIAIIAEM I'OTOBBIX
CHEUATUCTOB. [JTABHBIM O6PA30M
U3 9HMCJIA TEX, KOI'O 1 3HAIO IMYHO, U
TEX, KOI'O HAM IIOPEKOMEHJOBAJIH.

BK: Tex, KTO IPOUIEJI IIKOJXY
B APYTHX KOMIIAaHHAX?

J.®.: KoneuHo. [1a 1 ¥ CaM IIPOLIEIT
LIKOJIY B IPYT'O¥ KOMIIAHUH, B
IImombep:xe. CUIbHAS ITKOJIA,

s el 6iarogapeH. Ho oueBuiHO,
YTO MEXYHAPOAHBIE CEPBUCHBIC

practice

KOMITAHUH TAKUM OOPA30M PACTAT
ce6e KOHKYPEHTOB.

BK: Banra KoMIIaHHA y>Ke
conepHuuaer co lILrromGepske?

J.D.: TTonumaere, HImomobepxe —
3TO OYEHB OOJIBIIAS U CEPbE3HAS
opranusanus. Tam obyueHue ujeT
Ha BCeX aTanax. ECTb Kypchl 15
paboyero nepCcoHasa, ECTh JJ1s
WHXXEHEPOB... HU MBI UM, HU OHU HaM
HE KOHKYPEHTBHL

BK: Bs1 paGoTaere 110 CBOMM
IIPOrpaMMaM, A OHH IIO CBOHM?
JA.D.: IMEHHO TaK.

BK: A 3aka3unKkHu y Bac
mocTossHHbIE HUITH O00 “IMmaJr-
IlerpoceBHC> y9aCTBYET B
TeHaepax?

J.D.: Mbl y4aCTBYEM B TCHECPAX.
A CO CTOPOHBI 3dKA34YUKOB OIIIYIIACTCSA
BCE OOJIBIIAS 3aUHTEPECOBAHHOCTD,
MOTOMY YTO MM OYEHb HY>KHA
UH(POPMALIHA O TOPU3OHTAJIBHBIX
CKBA>KMHAX, KOTOPBIE TOPOI
IKCIUTYATUPYIOTCS BCJIEIYIO.

BK: Kcraru, 06 mH(pOpMaIIHH.
Kaxo¥ nadopmanuu Bel sxere
OT HALIIET'O KypHaia?

J.P.: XOoTe10Ch Obl HAXOAUTH HA
€ro CTPAHUIIAX OOJIBIIE TyOIUKAIIN
O TEXHOJIOTHSIX IPOBEJICHUS PAOOT,
TIPEX/IE BCETO, CJIOKHBIX. 7K1em
UH(POPMALIHIO IO 6YPEHUIO OOKOBBIX
CTBOJIOB C IIOMOIIIBIO KOITIOOMHI'A, YTO
OYEHbB TPYIOEMKO U 3ATPATHO.

BK: ITocTrapaemcsa
YIOBJIETBOPUTH Bam mHTEpEC.

Coiled Tubing Times: Mr.
Frolov, as far as I know, your
company is virtually the only
domestic company that uses
coiled tubing for geophysical
studies.

Danila Frolov: I know that such
companies as Surgutneftegaz, Trican,
Schlumberger, TNG Group and some
others perform geophysical studies
with the use of coiled tubing too.

CTT: How is this work
organized in your company?

D.F.: Our big advantage over other
companies is that we have both coiled
tubing and geophysical measuring
equipment joined together. Even
Trican and Schlumberger provide
only coiled tubing while measuring
equipment is provided by other
companies. That is why financial side
of their services is different from ours.

CIT: Are coiled tubing and
geophysical services provided by
different departments or by one
joint department?

D.F.: We have established one
department and I am the Chief of the
department. This department joins
coiled tubing and geophysics.

CTT: What coiled tubing
equipment do you have?

D.F.: We have MK10T coiled
tubing unit.

CTT: One light unit?

D.F.: Yes, we purchased this
unit especially for the purposes of
geophysical studies. }
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CTT: For how long do you have
this unit?

D.F.: We used it for the first time in
November 2010. By early February 2011
we have already studied 10 wells.

CTT: Impressive results for such
ashort period of time.

D.F.: Yes, quite good for the
beginning. We would have done more,
but the scope of work issue is still under
settlement.

CTT: Intensity of work will
probably be higher during a warm
season, won’t it?

D.F.: I think that intensity of our
work will increase, because such
works are in demand, since they
are very necessary for horizontal
and subhorizontal wells. In general,
geophysical studies in operational
horizontal wells are currently the most
high-tech geophysical works. This is
stipulated by the difficulty of wellhead
sealing and the complexity of running
geophysical tools into the horizontal
wellbore and performance of the
necessary set of studies.

CTT: What kind of works do you
perform with the use of MK10T?

D.F.: The main work consists in
running geophysical tools into the
horizontal part of the wellbore and
performance of geophysical studies,
first of all flow profile studies and
determination of the working intervals.
Besides monitoring of well processes,
coiled tubing together with the logging
cable can be used to deliver any
conventional logging equipment and
tools into the well. For example, in a
number of wells we used conventional
downhole samplers to take fluid
samples right from the working
formation intervals in a horizontal part
of the wellbore.

CTT: And what about the
reliability of the tube? You work
in Yamal in harsh weather
conditions.

D.F.: We have a tube manufactured
by Global Tubing. This American
company is one of the world’s leading
coiled tube producers.

CTIT: Coiled tube of what
diameter do you use to deliver
geophysical tools into the well?

D.F.: We use 1-inch tube with 0.2-
inch logging cable inside of it.

CTT: You operate the coiled
tubing unit for only half a year. So,
you haven’t yet thought about its
upgrading.

D.F.: Our coiled tubing unit has
almost all the options that are today
proposed by the manufacturer as
new options. We only wait for the
development of new software that will
enable us to receive graphic data on-
line. We hope that such software will
be available for the consumers soon.

CTT: Did you have to use some
engineering tricks to make
equipment work better?

D.F.: Luckily we did not have to
use any tricks. The manufacturers
have already foreseen everything,
Everything works perfectly even under
low temperatures. The weather was
favorable and there were no extreme
frosts this year. The hardest frost was
minus 38 degrees Celsius when we
were performing operations at a well.
Although we had an opportunity to
stop the works at that time but we did
not use this opportunity, because it was
necessary to finish the operation. Time
is too precious and we cannot afford
being idle due to frosts!

CTT: What about the personnel
issue? Since you have coiled
tubing and geophysics combined,
probably you have to provide
special training to your
personnel?

D.F.: No, we do not have to provide
any special training, because people
who have experience of working with
the coiled tubing are responsible for
coiled tubing, and those who have
experience in geophysics are responsible
for geophysical studies. But all of them
work in one team, and help each other
because they do a common job.

CTT: So, where do you get your
personnel from?
D.F.: We recruit already trained
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and experienced professionals from
amongst the people whom I know
personally, and those who were
recommended to us.

CTT: That means professionals
who got experience at other
companies?

D.F.: Of course. I also gained
experience at another company - at
Schlumberger. It was a good school,

I highly appreciate it. But it is obvious
that in such a way international
service companies nurture their own
competitors.

CTT:Is your company already
competing with Schlumberger?

D.FE.: You see, Schlumberger is a very
large and serious organization. They
have training at all the stages. There
are courses for the workers, there are
courses for the engineers ... So, we are
not competing companies as such.

CTT: As far asIunderstand, you
work according to your programs
and they work according to their
own programs.

D.F.: Exactly.

CTT: Do you have regular
customers or does Yamal-
Petroservice participate in
tenders?

D.F.: We participate in tenders.
And we feel that the customers are
more and more interested in the
issue, because they desperately need
information about horizontal wells
which are sometimes operated
haphazardly.

CTT: Talking of information.
What kind of information do you
expect to see in our journal?

D.F.: I wish your journal provided
more information about the techniques
of different works performance
(especially complicated works). We also
wait for the information regarding side
tracking with the use of coiled tubing,
which is a very time consuming and
expensive operation.

CTIT: Ok, we will try to satisfy
your interest.



practice

[JTaBHOE — HAJIEKHOCTb OOOPYAOBAHNA
Equipment Reliability is of Paramount

Importance

A.B. HOBHUKOB — 2naenuwiti urncernep 340 <Iexrnono2us-Cepeucs, KOMnaHu,
npeoocmasasouelt Ycay2u 6 00nAcmiL NOBbIUEHUS HedImMeomoau Naacmos u
unmencupuKayuu 000bru Heghmiu 1Ymem 3aKauKi PasiudHbLX U008 XUMPEazeHmos u
BHeOPeHUs BbICOKOIPPDEKMUBHBIX HOBEIIUUX MEXHON02ULL, DA3PAOOMAHHBLX GCOVUUMU
OMenecmeeHHbMU U 3aDYOCHCHBIMU PUPMAMU, UMCTOUUMU OOSILULOLL O1bIM PAOOMbL 6

Mol oonacmi.

340 «Iexnonozusa-Cepsuc» oucroyupyemcs 6 Hegpmerozarcre.

AV.NOVIKOV — Chief Engineer of “Iekbnologiya-Servis”, a company that provides services

in the sphere of oil recovery enbhancement by the way of chemical agents injection and
introduction of advanced technologies developed by leading domestic and foreign companies
that have extensive experience in this sphere.

“Tekbnologiya-Servis” is located in Nefteyugansk.

Bpems KOITIOOHHTA: AJIEKCEH
BraauMHpOBHUY, HA KAKHX

BH/IAX PpAa0OOT CHIEIHATHIUPYETCA

Bamra kommaHus?

Anexceri HOBHKOB:
3A0 «Texnonorus-CepBUc»
THO3UIIMOHHUPYETCS B 0OJIACTH
HOBBIIIEHU HE(PTEOTAAYUHN IJIACTOB
C IPUMEHEHUEM XUMUYECKUX
peareHToB. MBI paboTaem Ha
TEPPUTOPUH 3anaJHOM CHOUPU.
HammMu 3aKa34ruKaMU ABJISIOTCS
THK-BP, PocuedTb, 'asnipoM HEDTH
U Ap. OCHOBHBIMH HAIIPABICHUSAMU
JIEATENbHOCTH NPEIPUATHS
ABJIAIOTCS:
* IPUMEHEHUE (PUZUKO-

XUMHUYCCKUX MCTOJOB YBCIMYCHU A

He(TEOT/IA4YH IJIACTOB;
¢ JTUKBHUIALIMS OCTIOKHEHUH,
BO3HHUKAIONIUX [IPH

IKCITYATATUH TCXHOJIOTUYCCKOI'O

060PYAOBAHNS;

OK433aHHUE YCJIYT IO

IIPUTOTOBJICHUIO

TEXHOJIOTUYECKUX XKUJKOCTEH

IJIYIIEHUS CKBAXKUH U ITOJATOTOBKE

CKB2)KUH K PEMOHTY IyTEM

OCYIIECTBJICHUA OIEPALTNI TIO

IJIYIIEHUIO CKBAXKUH;

* OK43aHME CEPBUCHBIX YCAYT
HePTEra3o400bIBAIOIIUM

MIPEANIPUATHSIM CHEIINATBHO-

IIPOMBICJIOBBIM TPAHCIIOPTOM.

V3 BCEro KOMIIIEKCA 337124,
CBSI3AHHBIX C TTOBBIIICHUEM
He(TEOT/IaYN, CHIIAMH NPEATTIPUATHS
B IICPBYIO OYEPEb PEATUZYIOTCS
T€, KOTOPBIC OTBCYAIOT YCIOBUSIM
U BO3MOKHOCTSIM IIPOU3BOJICTBA,

U IPUMEHECHUE KOTOPBIX JIACT
OBICTPBIN M 9KOHOMUYECKUN 3(PPEKT
B CIIELU(PUUECKUX I'eOrPAPUUECKUX
U T'€0JIOTO-TEXHOJIOTMYECKUX
YCJIOBUSIX.

BK: C kakuM 000py/JOBAHHEM 00O «PH-YpaHUITHHEDPTD>

BsI paGoraere? 1 OAO «BHUHHEPTH>. DTO HAII
A.H.: Co CTaHAapTHBIM. rapaHT Ka4eCcTBa.

¥ HAaC UMEIOTCA HACOCHbIE

U IIPOMBIBOYHBIC ArPEraThl BK: Kaxkue yHHKa/IbHbIE

OTEYECTBEHHOI'O IPOU3BOJCTBA. onepanuH Bam yagaBaizoch

Y HAC HET NO'LEMHBIX AIPETATOB. IIPOHU3BOJUTH?

MBI 3aHUMAEMCSI OOPAOOTKAMHU A.H.: O6paboTKH 6€3 CMEHBI

«C KOJIEC» THOO0 C MOJIXOJIOM K Tpy6, 6€3 MozrbeMa, paboTHI HA

CKBAXUHE, HA KOTOPOI BBITIOJIHAET MHOT'OIIACTOBBIX 3aJI€KAX, KOTJAd

pa6oTsl 6puraga TKPC. IIEPEKPBIBAETCA BEPXHUI IJIACT U

JIEUCTBUSA IPOU3BOIATCS HA CPETHEM

BK: Kro0 gy1:1 Bac MO0 HUKHEM IporiacTke. Ho

pPa3padaTBIBaeT COCTABEI IIPY 3TOM MbI 3aHUMAIUCh UMEHHO

PAaCTBOPOB M KMCJIOTHBIX 06paboTKaMU NPU3A00UHONU

KOMITO3HUITH? 30HBI IVIACTA, 4 APyTras HOAPAIHASL
A.H.: MBI COTPYAHHUYAEM OpraHu3an g IPOU3BOANIIA

C UHCTUTYTAMU IIOATOTOBKY CKBAXKUHEBI K OI13. }
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BK: Bania KOMIIaHHU A
IIPHOOPETAET KOJITIOONHIOBYIO
YCTaHOBKY. [IJIsI KAKUX pa6coT Bl
coOHpaeTech €€ HCI0JIb30BATH?

A.H.: HaM Tpe6yeTcs MOMOIb
pu paboTaAX C TOPU3OHTAIBHBIMU
CKBaKMHAMH, HY>KHA IPOPA6OTKA
BCET0 MHTEPBAIA TEPPOPAITUH,
KOTOPYIO HEBO3MOKHO OCYIIIECTBUTD
TEKYIIUMHU MeTOaMHU. Kpome
TOT'O, C UICIIOJIb30BAHUEM T'MOKOIT
TPyObI MBI IIJTAHUPYEM COBEPIIATD
HAIIPaBJICHHDBIC KMC/IIOTHDBIC
06pabOTKH, BBIPABHUBAHUE
poduJIsi HPUEMUCTOCTHU
HATHETATEJbHBIX CKBAKHH,
BOBJICUCHHC B PA3PA0OTKY paHEeE HE
JPEHUPYEMBIX ITPOIIACTKOB.

BK: Yro o1 Bac imaBHOE IIpH
BBIOOpE O0OPYTOBAHU A?
A.H.: [maBHOE — €10 HAaJEKHOCTb.

BK: 3HAYHUT 1IN 3TO, YTO
ImpesKae YeM IIPHOOPeCcTH
JOPOTOCTOSIIIHU Aarperar,

BoI cooupaere HHPOPMAITHIO
0 €r0 TEXHHUYECKHUX
XapaKTEepPHUCTHKAX U
HHTEpPECyeTeCh OT3FIBAMH
moTpedoUTEIEH O €ro
BO3MOKHOCTAX?

A.H.: KoneuHo. Begb, HaipuMep,
KOITIOOMHTOBAS YCTAHOBKA —
JIOpPOTO€ MPUOOPETEHNE, U TIPU €€
BBIOOpPE OYEHD BA’KHO HE COBEPIITUTH
omu6kKy. Tam, T71€ MBI pabOTaAEM,

OBIBAIOT OYEHDb OOJIBIINE MOPO3BI.
IToaTOMY, HOBTOPIOCH, HAJIEXKHOCTD
YCTAHOBKM — IIEPBEUIIIEE YCIIOBUE.
[a 1 rubkas Tpyoa JOKHA ObITh
Ka4E€CTBEHHOM, JKEJIATEJIBHO, EIIE U
YCTOMYNBOM K KUCJIOTAM.

BK: Kakue KOJITIOOMHTOBbBIC
onepauu Bel cooupaerech
OCBOMTBH B IIEPBYIO OYepeab?

A.H.: Kax s y>xe roBOpuJI,
IPOPabOTKY 'OPHU30OHTAIBHOI'O
CTBOJIA CKBAXKUHBIL. A TIOTOM,
BO3MOKHO, pabOTHI IO
HAIIPABJIEHHOMY OYPEHHUIO B CTBOJIE
CKBa’>KHUHBI.

BK: Ycrnexos!

Coiled Tubing Times: Mr.
Novikov, what kind of works does
your company specialize in?

Aleksey Novikov: Tekhnologiya-
Service is positioned in the sphere of
oil recovery enhancement with the
use of chemical agents. We work on
the territory of Western Siberia. Our
customers include “TNK-BP”, “Rosneft”,
“Gazpromneft” and others. The main
areas of our company’s activities are as
follows:
 Usage of physical-chemical methods
of oil recovery enhancement;
Elimination of complications
occurring in the course of production
equipment operation;

Well killing fluid preparation and
preparation for well servicing and
workover by the way of conducting
well killing procedures;

Provision of services to oil and gas
producing companies using special
field transport.

Out of the whole set of tasks,
related to oil recovery enhancement,
our company first of all implements
those tasks that meet the production
conditions and capabilities and
fulfillment of which yields quick
economic benefit in specific
geographical, geological and
technological conditions.

CTT: What equipment do you
use?

A.N.: We use conventional
equipment. We have pumping and

°
servicing units of domestic production.
We do not have hoist units of our own.
Our company performs treatments
according to “just-in-time” principle,
or at the wells where well servicing and
workover team is working.

CTT: Who develops formulations
of your solutions and acid
compounds?

A.N.: We cooperate with the
research institutes “RN-UfaNIPIneft”
and “VNIIneft”. These are our quality
guarantors.

CTT: What unique operations did
you manage to perform?

A.N.: We performed treatments
without change of tubing and without
lifting operations; performed works
on the multi-layered reservoirs,
when the upper layer was shut-off
and the operations were performed
on the middle or lower layers. We
were engaged exactly in bottomhole
formation zone treatment, while
another contracting organization
prepared the well for bottomhole
treatment.

CTT: You company plans to
purchase a coiled tubing unit.
What kind of works do you intend
to use it for?

A.N.: We need it for working
with horizontal wells to cover the
whole perforation interval, which
is impossible to do using current
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methods. Besides, we plan to use coiled
tubing unit to perform directional
acidizing, conformity control of
injection wells, inclusion of previously
non-drained reservoirs into operation.

CTT: What is the most important
feature for you when purchasing
new equipment?

A.N.: Equipment reliability is of
paramount importance.

CTT: Does this mean that before
purchasing a new expensive unit
you collect information about
the unit specifications and gather
the customers’ feedback about its
capabilities?

A.N.: Yes, of course. Since coiled
tubing unit, for example, is an
expensive purchase it is very important
to make the right choice and not to be
mistaken. In the region where we work,
severe frosts can occur. That is why
reliability of equipment is the ultimate
factor. The coiled tube itself shall also
be of high-quality and, preferably, shall
be acid-resistant.

CTT: What coiled tubing
operations do you plan to master
first of all?

A.N.: AsI have already mentioned, we
plan to master the works in horizontal
boreholes and later on, probably,
directional drilling operations.

CTT: We wish you every success!
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Hy>XeH OOMEH OITBITOM MEXIY
CEPBUCHBIMH KOMITAHUSMU

Experience Sharing between
Service Companies Needed

AM. OBCAHKHH — zenepanstiviti ouperxmop OO0 dlarep Cepeuc», komnaruu,
oxasvlearoueti cepsucHoie yenyzu 6 oonacmu KPC, 3aKanuusarius u ucce008aHUs
creancun. Komnanus umeerm ob6ocoonerHHbie noopaioeneHis 8 Xarnmaol-Marncutickom
AO u Amano-Henerpom AO, na 102e THoMeHCKOL 00aachmiu, a mardice 8 20Po0ax

by3ynyx u Camapa. Llenmpanovrvit ogpuc OO0 d laxep Cepauc» naxooumcs 6 Mockee.

AM. OVSYANKIN — Director General of ‘Packer Service”, a company that provides services in
the field of well workover, completion and well surveying. The company bas separate divisions
in Kbanty-Mansi Autonomous ORrug, Yamalo-Nenets Autonomous ORrug, in the South of
Tyumen Oblast, as well as in the city of Buzuluk. Packer Service is headquartered in Moscow.

Bpems KOITIOOHMHTA: AHAPEH
MuxamioBHu4, BO3IIABISIEMAsL
BaMu KOMIIaHMA HMEET
oA pa3ieICHHUA U Ha cEBEpe
TIOMEHCKOX 00/JIACTH, H B
cpenHer nnosoce Poccumn.

He CJI0XHO I padoTaTh
OJHOBPEMEHHO B CTOIb
Pa3IHYHBIX KJIMMATHIECKHUX
YCJIOBHAX?

Anaper OBcaHKHH: Ha camoMm
JleJ1ie yCJI0BUS B 3anaiHON Cubupu
U CPEHEN ITOJIOCE HE CIHUIITKOM
CHWJIBHO pa3nudaroTcs. Hanpumep,
MUHYBIIEN 3UMOU TEMIIEPATYPA
B (peBpasie B OpeHOYyPrcKOn U
CamapcKou 061aCTIX 1414714 IO
MUHYC 40 rpaaycos 1o Leabcuo, B TO
BpEMS KaK B 3an1aJHOM CHOUPHU OBLIO
HAMHOTO TEILIEE.

BK: IIpupogHasa aHOMAIH ...
Kakue OCHOBHBIE PAOOTHI
NPOMU3BOAUT Bamra KOMIaHHs C
ycranoBkamu FrHKT?

A.O.: OCHOBHOM 0O'bEM pPabOT —
3TO IPOMBIBKA 32004, B TOM YUCJIE
u nnocie I'PI, BBIMBIB IIPONIIAHTA U
OCBOEHHE CKBA’KMHBI C IOMOIIBIO
430THOT'O KOMILJIEKCA. IHOT 1A
HApsly C 9TUMU PA0OTAMU
MBI IPOBOAMM KHUCJIOTHBIE
06pabOTKHU, THAPOJUHAMUYECKUE
UCCJIEJOBAHUA CKBAKUH, PAOOTHI ITO
UHTEHCU(PUKAIIUU IPUTOKA.

BK: Iloxy4gaercs, 94To
I'PII - OCHOBHAs METOAHUKA
HHTEHCH(HKAIIHH IIPUTOKA?

A.O.: HeT, MBI BBIITOJIHSIEM PA0OTHI
¢ T'HKT Ha CKBa)KMHAX, KOTOPBIE
noasepriuck I'PIL. B npuHiume Bo
BCEX PETMOHAX OCHOBHBIE PAOOTHI
¢noros 'HKT B HacTosee Bpemst —
3TO OCBOEHME CKBAKMH ITOCJIE
I'PIT1. 3aKka34uKy, HA MOH B3IJISI/I,
HECKOJIBKO HEJJOOLIEHUBAIOT
IIOTEHIIMAJ U CIIEKTP PaboT,
KOTOPBIE BO3MOXXHO BBITIOJIHATD HA
CKBAXKUHAX C IIOMOIIBIO KOMIUIEKCOB
I'HKT. Bami )KypHaJ1 MHOT'O ITUIIET
O BO3MOYKHOCTSIX KOMILJIEKCOB
T'HKT, HOBBIX TEXHOJIOTUSIX B
AJAdHHOM HanpaBHCHI/II/I, 1 MbI
OYEHb HAJICEMCS, YTO CIEKTP YCIIYT
I'HKT ¢ KaXX1bIM I'OZOM OYZET
YBEJIMYMBATHCH, HAMTYT CBOETI'O
NIOTPEOUTENA U T€O(PUZNIECKHE
HUCCJIENOBAHMS C YCTAHOBKAMU
I'HKT, 1 peMOHTHO-HU30JISILIMOHHBIC
PaboThI C NCTIONB30BAHUEM IAHHBIX
YCTAHOBOK, U MHOT'ME IPYTUE METOAbI
PEMOHTA CKBAKHH.

BK: U3BE€CTHO, YTO B
3amagHoi CHOHMPHU MHOTHE
CKBaKHMHBI moaseprarorca I'PII
IPAKTHYECKH CPa3y MOCJE TOTO,
KaK UX IIPOOYPAT.

A.O.: AGCOJIIOTHO TO K€ CAMOE
IIPOUCXOAUT U B CPETHEH NTOJIOCE

Poccun. OnbIT MOKA3bIBACT, YTO
npumenenue I'PIT B iporiecce
BBIBOJJA CKBAXKUHBI U3 OypPEHU S
OYEHb YACTO IMOBBIMIACT €€
HIPOAYKTUBHOCTb. DTUM HIUPOKO
IOJIb3YIOTCS HE TOJIBKO B

Poccuuy, HO M IPAKTUYECKU BCE
HeTEra30400bIBAIONTNE KOMITAHUNU
B MUpE.

BK: KakuM KOJITIOOHHIOBBIM
00OpPYyZOBAHHEM PACIIOIATAECT
Bamra koMmmaHusa?

A.O.: KOJITIOOMHIOBOI YCTAHOBKOM
CPENHErO KJIACCA, HACOCHO-
KOMITPECCOPHBIM AI'PErATOM
Y 2Q30THBIMHU YCTAHOBKAMH.

Harra KoMmaHus IPpeIOCTaABIIACT

YCIIYTU KAK C MOOMJIBHOM

MEMOPAHHOI A30THOU YCTAHOBKOH }
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MIPAKTUKA

(ue TpebyIolen MoBO3a
CIKMIKEHHOI'O 430Ta), TAK U C
KPHOI'€HHOM 430THOM YCTAHOBKOM.
TTonuy1o HHPOPMAIUIO O HAIIEM
060PYJOBAHUU MOXXHO HAUTHU

H4 HAIIIEM CAUTE
www.packer-service.ru.

B HacToOsi1IeE BpEMS MBI 3dKAHYHUBAEM
KOMIUJICKTAIIHIO BTOPOU OPUTA/IbI,
MO3TOMY HEJJABHO IPOBEJIN IPUEMKY
€IIe OJJTHOM KOITIOOMHI'OBOM
ycTaHOBKM — MK30T npousBojcTsa
C3A0O «®ugmaii».

BK: 1151 KaKkuXx 11ejie Bor
COOHPAETECH €€ UCIIOIb30BATH?

A.O.: D10 ycranoska gy KPC,
ISITUOCHASI MAIIIMHA CPEJTHETO
Kj1acca. ITmaHupyeM ¢ ee HOMOIIBIO
IPOU3BOAUTH PA6OTHI, AHAJIOTUYHbBIC
TEM, KOTOPBIE YKE IPONU3BOAVIM.

BK: To eCTh NIPOMBIBKH IIOCJIE
I'PII 1 KHCJIOTHEIE OOPaA0OTKH?

A.O.: CosepiieHHO BepHO. M Bce xe
HAJIEEMCSA HA PACIIUPEHNUE UHTEPECA
3aKA3YMKOB K JJPYTI'YM BUJIAM
CEPBUCHBIX PA0OT C YCTAHOBKAMU
I'HKT, Kaxk g y>K€ TOBOPHJI PAHBIIIE.

BK: A KaKOro poga KMC/JIOTHbBIE
06pa6oTKH BeI IIpou3BoaUTE?
A.O.: DTO O6pPAOOTKH KUCJIOTHBIMHU
KOMITO3ULIUAMH, KOTOPBIE BXOAAT
B COCTAB TEXHOJIOI'UH 110 BBIBOAY
CKBaKUH Ha pexxuMm rnocie I'PIT mim
B COCTAB TEXHOJIOI'MH MTOBBIIIEHUA
MNPUEMUCTOCTUA HA HATHETATEIBHOM
¢donze.

BK: Kak gasao OO0 JIakep
CepBHUC> IPHUMEHSET IPAKTUKY
KOJITIOOHHTIA?

A.O.: C 2009 roga. Ho
CIEIHUAICTBI B OOJIBITIHCTBE
CcBOEM — BBIXOAIIBI 13 OAO
«CyprytrHedTeras», rie 3aHUMaJINCh
PAa3BUTHEM JAHHOT'O HAIIPABJICHUS
¢ 1993 rosa. To ecTh OIBIT HAIICH
KOMITAaHUH 110 CPABHEHUIO C
OIBITOM HAIIIETO IIEPCOHATIA
3HAYUTEIbHO MeHbIe. Ho Beb Jiroau
1 €CTh OCHOBA Y IOTECHITUAJI TIOOOM
KOMITAHUH.

BK: Eciix HE cekper,
BHYTPHCKBAKHHHBIM

HHCTPYMEHTOM IIPOH3BOACTBA
KaKOH KOMIIaHUHU Bbi
KOMIUIEKTYyeTe KOJITIOOHHIOBYIO
YCTAaHOBKY?

A.O.: BOCHOBHOM HHCTPYMEHTOM
rnpoussoacTsa OO0 «HITO
«POCTOKTEXHOIOTUW», A ICCHI, B
TOM YMCJIE ICCHI TUPABINYECKHUE,
MBI 3aKyII4€M Y AMEPUKAHCKONU
xomnanuu Logan Oil Tools. Emie
44CTh BHYTPHUCKBAKUHHOT'O
UHCTPYMEHTA U YyCTHEBOI
OOBSI3KM (TPOHHUKH, (DJIIAHIIEBBIC
3JIEMEHTBI, IEPEBOJHUKHU U T.[1.)

MBI IPUOOPETAEM Y POCCUHICKON
koMnaHuu OO0 J10 dTakep
Tyn3», KOTOPAs IOCTABISET HE
TOJIBKO HHCTPyMEHT 7151 THKT,
HO U ITAKEPHOE U (ppe3epHOE
06OpyIOBaHUE.

BK: Kakue TEXHOJIOTHH
HedTEera3zoBoro cepBHca, HA
Bamm B3171s1, Oy yT OCOGEHHO
BOCTpPEOOBAHEBI B OJIH KAMIIIEM

Gymymem?

A.O.: 5 rymaro, 4To 6yIET pacTu
BOCTPEOOBAHHOCTD CEPBUCHBIX
onepanuit B Bocrounort Cuébupu.
3apeska 60KOBBIX CTBOJIOB
OIHO3HA4YHO OYZET PACTH, BEIb
CKBaXXHUHBI CTApEIOT. Bce HOBOE, 4TO
OyZeT 06eCIIeYnBaTh YBEITUUCHUE
KWH, 6yzeT BOCTpEOOBAHO.

BK: HH(OpMAITHH KAKOT'O
PO/ia HE XBATAE€T CEPBHCHBIM
KOMIIAHH M /IJISI yCIIEITHOM
pPadoThI?

A.O.: TH(OpMALIMS ECTB, €€
HOSIBJIIETCS BCE OoblIe. HyskeH
O6GMEH OIBITOM ME3K/Ty CEPBHCHBIM
M KOMITAHUAMU U B o61acTr THKT,
U B IPyTUX OOIACTAX.

BK. Ham ;KypHaJI 1 CAHUT
IIOCTAPAIOTCSA TAKOHM OOMEH
OIIBITOM AKTHBHU3HUPOBATH.

®doTorpacdun npegocTaBneHbl
000 «MNakep CepBUc,
aBTop: Bnagumup MywmH
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Coiled Tubing Times:
Mr. Ovsyankin, you company
has its divisions in the North
of Tyumen Oblast and in
central Russia. Is it hard to
simultaneously work in such
different weather conditions?
Andrey Ovsyankin: In fact,
weather conditions in Western Siberia
and in central Russia are not too much
different. For example, last February
in Orenburg and Samara Oblasts
the temperature fell down to minus
40 degrees Celsius while in Western
Siberia it was warmer.

CTT: Probably it was natural
anomaly... What main works does
your company perform with the
use of coiled tubing?

A.O.: The main scope of works
includes bottomhole flushing, also
including flushing after hydraulic
fracturing, proppant cleanout and
well completion with the use of
nitrogen complex. Sometimes together
with the abovementioned works
we also perform acid treatments,
hydrodynamic well studies, production
stimulation.

CTT: So, hydraulic fracturing is
the main method of production
stimulation?

A.O.: No, we use coiled tubing to
perform the operations at the wells that
were subject to hydraulic fracturing.
Basically, in all the regions coiled tubing
fleets are mainly performing well
completions after hydraulic fracturing,
In my opinion, the customers
underestimate the potential and the
range of works that can be performed
with the use of coiled tubing units. Your
journal provides a lot of information
about the capabilities of coiled tubing
units, about new technologies in this
sphere. We hope that the range of
coiled tubing services will be increasing
from year to year; we hope that such
services as geophysical studies, squeeze
jobs with the use of coiled tubing and
many other well workover methods
will find their market.

CTT: It is known that in the
Western Siberia many wells are

subject to hydraulic fracturing
almost right after their drilling.

A.O.: The situation is absolutely the
same in central Russia. Experience
shows that performance of hydraulic
fracturing right after the drilling very
often enhances well productivity. This
method is widely used not only by
Russian companies, but by almost all
the oil and gas producing companies
in the world.

CTT: What coiled tubing
equipment does your company
possess?

A.O.: We have medium-class coiled
tubing unit, pumping and compressor
unit and nitrogen units. Our company
provides services using both nitrogen
membrane unit (which does not
require supply of liquefied nitrogen)
and cryogenic nitrogen unit. Full
information about our equipment
you can find at the website of our
company: www.packer-service.
ru. We are currently finishing the
establishment of the second team
that is why we have recently accepted
one more coiled tubing unit — MK30T
manufactured by NOV Fidmash.

CTT: What purposes do you plan
to use this unit for?

A.O.: This unit is meant for well
workover; this is a five-axle medium-
class vehicle. With the help of this unit
we plan to perform the works, similar
to those that we already perform.

CTT: Namely washings after
hydraulic fracturing and acid
treatments?

A.O.: Exactly. Still we hope that the
customers will also be more interested
in other types of coiled tubing
services as I have already mentioned.

CTT: What types of acid
treatments do you perform?

A.O.: These are treatments with
the use of acid compounds which are
part of the technologies meant for
bringing wells to stable production
after hydraulic fracturing, and
part of the technologies meant for
enhancing the intake capacity of the
injection wells.

CTT: How long has Packer
Service been using coiled tubing?

A.O.: We have been using coiled
tubing since 2009. But the majority
of our specialists come from
Surgutneftegaz where they had been
developing coiled tubing technologies
since 1993. That means that experience
of our company is much less than
experience of our personnel. But as
we know personnel is the basis and
capacity of any company.

CTT:If it is not a top secret, who
are the manufacturers of the
coiled tubing downhole tools used
by your company?

A.O.: Mainly we use the tools
produced by RosTEKtekhnologii,
and we purchase the jars including
hydraulic jars from the American
company Logan Oil Tools. Some part
of the downhole tools and wellhead
piping (tee pipes, flange elements,
adapter subs, etc.) we purchase from the
Russian company Packer Tools. Besides
coiled tubing tools, this company also
supplies packer equipment and milling
equipment.

CTT: What technologies in the
sphere of oil and gas services will
be in great demand in the near
future?

A.O.:1think there will be an increase
in demand for service operations in
Eastern Siberia. Sidetracking will be
popular because the wells are ageing.
All the new technologies ensuring the
increase of oil recovery factor will also
be in demand.

CTIT: What kind of information
do service companies lack for
successful work?

A.O.: There is enough information,
and we receive more and more
information. Experience sharing
between the service companies in the
sphere of coiled tubing technologies
and in other spheres is needed.

CTT: Our journal and our website
will try to promote and facilitate
such experience sharing.

Photo is provided by Packer Service,
author: Vladimir Gushchin ©
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OueHKa pacK/IMHUBaKOLWMX MaTepuanos
ANA rmapopaspbiBa Nyacta B KOHKPETHbIX
ropHO-TEeXHOJIOrM4YeCcKuX yCcsioBUaX
MecTopoXxxaeHumn Poccun

Evaluation of Hydraulic Fracturing Propping
Materials in Specific Geological
and Technological Environment
of Russian Fields

T.JI. TAMAMAHII, E.J1. IUCKYH, A.A. FOPYEHKO, OAO <HIIO <BypeHue»
T.L. TAMAMIANTS, Ye.I. PISKUN, A.A. YURCHENKO, RESEARCH AND PRODUCTION ASSOCIATION “BURENIE”

CBA3U C BBEICHHUEM B OKCILIYATALUIO
HU3KONPOHUIAEMBIX U MAJIOAEOUTHBIX
HE(PTEraA30BbIX IUIACTOB HA MECTOPOXK/ICHUAX

HedTH U raza Poccuu B koHIle XX — Havasne XXI

BEKA HAUOOJIbIIIEE PACTIPOCTPAHEHUE U3 METOOB

MHTEHCU(MDUKALINU JOOBIYN HE(PTH U I'd32 MOJIYIUIT

T'UPaBINYeCKUN pa3pbiB 1utacta (I'PIT).

DTa TEHAEHIUA XOPOIIO TTPOCJIEKUBAETCA B 3AITATHOM
Cubupu Ha npumepe Komnanuu OAO «'a3npom HePTh» [1],
I7Ie 32 ITOCJIEAHUE 5 JIET OBLJIO BhIIOAHEHO 1200
ontepanuii I'PIT. ITpyudyeM CTOIBKO K€ HOBBIX
CKBaKMH 6bJIO TIPOOYPEHO. [Ipr 3TOM HANOOJIbIIAA
3(pPEKTUBHOCTDb NMHTEHCU(PUKALINU JOOBIYH HEDPTHU
MOJIYYE€HA B TOPU3OHTAJIBHBIX CKBA’KMHAX U B OOKOBBIX
CTBOJIAX. B HacTosAmee BpeMs 45,4% CyTOYHON
JIOOBIYU IPUXOAUTCS HA CKBAKUHBI C 0O6PA60TKOMU
1o Texnojaoruu I'PIL

OpHyUM 13 BOKHENINX BONIPOCcoB ['PIT aBingeTca
KpEIUIEHHE CO3[1aBAEMOU TPELINHBI COOTBETCTBYIOLINUM
3€PHUCTBIM MATEPUAJIOM /11 COXPAHEHHUS OBBIIIEHHOMU
NPOAYKTUBHOCTH IIACTA Y IPOHUIIAEMOCTH TPEITUHBI
I'PIT B TeYE€HME IPOAOILKUTENBHOI'O BpEMEHU. B KayecTBe
packiMHUBaOmero marepuaaa (PM) ncnonbsyercs
IPOYHBIN ¥ OKATAHHBIN KBAPLIEBBIN IIECOK MJIN
UCKYCCTBEHHBIN IPOIIAHT.

Ycnosus npumenenns PM onpenensaior TpeboBaHNUA
K PM pjisa T'PIT.

PM pojxkeH nopaepxuBaTh Tpenny I'PIT B pacKpeIiTOM
COCTOAHHNU U COXPAHATD IPOHULIAEMOCTD JJIs1
MJIACTOBBIX (PJIFOUIOB.

O4eHb Ba)KHO NPUMEHATH PM KaIMOPOBAHHOTO
IPAHYJIOMETPHUYECKOTO COCTABA. 3epHa PM, pazMepsl
KOTOPBIX IIPEBLIMIAIOT HOPMY, MOT'yT MTH(PHUJIBTPOBATHCA
U 32COPATHCA MEJTKMMH YACTULIAMH U3 IIPOJYKTUBHOI'O
IUIACTA BO BPEMSA JOOBIY M.

Mexay yIUIOTHEHHBIM U HEYIIJIOTHEHHBIM PM MoxeT
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ue to commissioning of low-permeable and

low productive oil and gas reservoirs in Russia

at the end of the 20th- beginning of the 21st
century hydraulic fracturing has become one of the most
widespread methods of oil recovery enhancement.

This tendency is quite obvious if we have a look at the
Gazpromneft [1] activities in Western Siberia region,
where more than 1,200 hydraulic fracturing operations
have been performed over the recent 5 years. Notably
that the number of new wells drilled was the same.

The highest efficiency of such operations was achieved
in horizontal wells and side tracks. Currently 45.4% of the
daily production is yielded by the fractured wells.

One of the most important tasks in hydraulic fracturing
is to fix the fracture using special granular material to
ensure improved reservoir productivity and fracture
permeability for a long period of time. Firm and round
quartz sand and artificial proppant are used as propping
materials.

The propping material application conditions
determine the requirements for hydraulic fracturing
propping materials.

Propping material shall keep the fracture open and
ensure permeability for reservoir fluids.

It is very important to use propping material of
calibrated grain size. Propping material grains which size
exceeds the normal one can be infiltrated and can be
plugged up by small particles from the productive horizon
during the production.

If we compare densely packed and less densely packed
propping materials, there can be a considerable difference
in the size of pore channels. For example in case of cubic
(less dense) packing of equal spheres the pore diameter
can be 0.41 of the sphere diameter, while in case of
hexagonal (more dense) packing pore diameter is 0.15
of the sphere diameter. It means that the filtration area




CYILLECTBOBATb 3HAYUTEJIbHAA PA3HULIA B PA3MEPAX
MOPOBBIX KaHAJIOB. Hanpumep, mpyu KyOH4ECKOH
(HanMeHee INIOTHON) YIIAKOBKE OJMHAKOBBIX I1APOB
JHUAMETP IOP MOXKET COCTABNATH 0,41 rruameTpa mapa,
TOTJjA KAK IIPH I€KCATOHAIBHOI (HAUOO0JIEE TIOTHOL)
YIIAKOBKE JuaMeTp nop cocrasiuger 0,15 fnamerpa mapa,
TO €CTb IUIOIAAb (PUIBTPALIUU KYOUYECKON YITAKOBKH

B 2,6 pa3a 60IIbIIIE, YEM Y [CKCATOHATBHOM YITAKOBKH.

Hau6onee npoHuiiaemas Kyonu4eckas ynakoska PM

MOJIYYAETCA IIPU 60JIEE OKPYIVIBIX U C(PEPUUHBIX

3epHax PM.

PUCK CO3/1aHUST HU3KOIIPOHUITAEMOH HA6HBKY PM B
Tpemune 'PIT n3 PM ¢ May10#1 CKEJIETHOM IIPOYHOCTBIO
COCOOEH CYIIECTBEHHO MOBIHATH HA KOHEYHYIO
MPOAYKTUBHOCTD CKBA>KUHBL [T03TOMY [IJI1 HOATOTOBKU
PM nist I'PTT HEO6XOUMO MPOBEPATH IPOYHOCTD 3€PEH
PM Ha paspylLieHHue IPU CO34AHUU AABJIEHM S, DABHOI'O
T'OPHOMY IIO IIPOLIEHTY PA3PYIIEHHBIX YACTHLI.

PacTBOPHUMOCTB B KUCTIOTE OOBIYHO UCTIOIB3YETCS
K4K [IOKa34TesIb 00'beMa IIPUMECEH KAPOOHATOB,
IOJIEBOI'O LIIIATA ¥ OKHCEM JKee3a, IIPHUCYTCTBYIOMUX
B PACKJIMHUBAIOLIEM AT€HTE. PACTBOPHMOCTD B KUCJIOTE
HYKHO IIPOBEPATH /I TOT'O, YTOOBI B HAOUBKE 13 PM
no TpemuHe 'PIT He 0O6pa30BBIBAIUCH TYCTOTHI IIPH
MNPOBEAECHUU KUCJIOTHOM O6PAOOTKH NMPHU3A00HHOM
30HBI IIJ1ACTA.

INopgxomurer AHW (AMEPHUKAHCKOTIO HE(PTAHOTO
MHCTUTYTA) PA3pPaA00TA TEXHUYECKHE TPEOOBAHUA
1 MeTOAbl UCnibITannui PM 14 I'PIT B crangapre
AHU RP-56, r/ie yCTAaHOBJICHBI OCHOBHBIE [TOKA3ATEITN
Ka4yecTBa PM (IpaHyJIOMETPHUYECKUN COCTAB, OKPYITIOCTD
U CPEPUYHOCTD 3EPEH, PACTBOPUMOCTD B ITTHHOKHUCIIOTE,
COAEPKAHUE COJIEU U IVIMH, IPOYHOCTD IIPU OJHOOCHOM
CKATHUU), ONIPEEIIEH YPOBEHD ITUX [TOKA3ATEIEI.

Hasznauenue noka3zareneit cBorucTs PM a1 I'PIT
CJIEYIOIIEE:

1. I'panyroOMETPUYECKNI, ONIPEIEIEHHDBIN CUTOBBIM
AHAJIN30M, OOECIIEYNBAET COOTBETCTBHE PM
TpedoBaHuAM apdpexrruBHOCTU ['PIT.

2. CpepryHOCTD U OKPYIVIOCTD 3€peH PM BusieT
HA IVIOTHOCTD YIIAKOBKM B Tpemune I'PITu
IIPOHUIIAEMOCTB JJIA IJTACTOBBIX (PIIOUJOB.

3. I[IpounOCTE PM 1IpH OJHOOCHOM CKATHH
XAPAKTEPUIYET CONIPOTUBIIEHNUE PM 1aBIEHUIO
CMBbIKaHMA TpelnrHbl IPIT v onpesesiseT CKeJIETHYIO
IIPOYHOCTb PM Ha paspylieHue.

4. PacrBopumMocTb PM B KUCI0TE OnIpejesiseT
COZIEPKAHME HEKBAPLIEBLIX IIPUMECEN UJIN
MUHEPaJIBbHBINA cocTaB PM.

Hcnonbzosanue PM ¢ mokasareaaMu HHIXE
TEXHUYECKUX Tpe6GoBaHuit AHV RP-56 MOXET BbI3BATH
HEMAJIO HEXKEJIATENBHBIX ITOCJIEICTBUI BO BpEMA JOOBIYN
niocne I'PIL. TIpu 3TOM 3epHa PM HAUMHAIOT APOOUTDHCH,
YCTOHYHUBOCTD CTPYKTYPBI HAPYIIAETCI U HAYUHACTCS
OOPATHBIN BBIHOC PAa3PYyLIEHHOI'O PM B CTBOJI CKBA>KHHBL
ITpu o6paTHOM BEIHOCE PM BO BpeMs JOOBIYH:

* IIPOUCXOAUT JIOKAJIbHAS IIOTEPS IPOBOJUMOCTHU }

of the cubic packing is 2.6 times higher than that of the

hexagonal packing. The more permeable cubic packing

of propping material can be achieved in case we have
more round and spherical grains.

There is always a risk of creating low-permeable
area in a fracture by using propping materials with low
skeleton strength, what can affect the final productivity
of a well. That is why to prepare the propping material
for hydraulic fracturing it is necessary to check the grain
crush resistance by simulating the pressure equal to the
formation pressure.

Acid solubility of the propping material indicates
the amount of carbonates, field spar and iron oxides
contained in the propping agent. It is necessary to test
acid solubility to prevent formation of openings in the
fracture filling after the conduct of acid treatment of the
bottomhole area.

Subcommittee of the American Petroleum Institute
(API) developed technical requirements and test methods
for propping materials under API RP-56 standard.

The standard specifies the main quality indicators for

propping materials (grain size, roundness and sphericity,

mud acid solubility, content of salts and clays, crush
resistance), as well as the value of such quality indicators.

Description of the propping materials quality indicators:
1. Grain size, determined by the sieve analysis, ensures

the compliance of propping material with the hydraulic
fracturing efficiency standards.

2. Grain sphericity and roundness affects the density of
propping material packing in the fracture and fracture
permeability for reservoir fluids.

3. Crush resistance characterizes the propping material
resistance to the fracture healing pressure and
determines the skeleton strength of the propping
material.

4. Acid solubility determines the content of non-quartz
alloys or mineral composition of the propping material.

Use of propping materials with the quality indicators
below the API RP-56 technical requirements may lead to
a number of undesired effects during the production after
hydraulic fracturing. The propping material grains start
to break, the sustainability of the structure is disturbed
and the propping material starts to be carried out back
to the wellbore. In case if propping material is carried
back to the wellbore during production we will have the
following adverse effects:
 Local loss of fracture permeability leading to reduction

of hydraulic fracturing efficiency;

 Abrasive wear of gate valves, production string tubes,

wellhead equipment and flow lines may take place;

» Considerable reduction of well productivity.

To prevent undesirable consequences when using
different propping materials at the Russian fields
Research and Production Association “Burenie” tests
propping materials for their compliance with the API
RP-56 standard. Table 1 contains the results of propping
materials testing.
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TPELIHNHBI, BBI3bIBAA CHUKEHUE BO3MOKHOCTEN

U POPA3PHIBA;

* BO3MOJKEH a46Pa3UBHBIIN U3HOC 34/IBUKEK, HAICOCHO-
KOMIIPECCOPHBIX TPYO, yCTHEBOU ApPMATYPHI U
BBIKHUJHBIX JIMHUL;

* IIPOUCXOJAUT 3HAYUTEIBHOE YMEHBIIECHHE
IPOAYKTUBHOCTH CKBAKUHBI.

JJ1s1 IpeOTBPAIIEHN A HEKENATETBHBIX
NOCJIENCTBUN IPU UCIIONIB30BAHUN PA3JIMYHBIX PM
Ha MecTopoxaeHuAX Poccun OAO «HITO «bypenue»
NPOBOAUT TECTUPOBAHUE HA COOTBETCTBUE HOPMAM

API RP-56 does not take into account change of
fluid pressure in a fracture, fluid viscosity at reservoir
temperature and does not reflect physical processes taking
place in a fracture of real productive oil and gas reservoir.
Permeability for reservoir fluids is the main feature showing
that a highly permeable packing of the propping material
has been achieved in a fracture at reservoir pressure and
temperature. This feature serves as a summary indicator of
propping material quality.

Figure 1 shows dependence of permeability of the
propping material packed in a fracture (Darcy) on fracture

cranzapTa AHU RP-56. B kauecTBe nmpumepa —
B TA0HIIE 1 pe3ynbTaThl TECTUPOBAHUA PM.
Hayio orMeTuTh, 4TO cTaHAapT AHU RP-56 He

VUUTBIBAET IIEPETA]] JABJICHUA ) KUJKOCTHU B TPEINHE
I'PIT, BA3KOCTB XKUIKOCTHU IPH IJIACTOBOU TEMIIEPATYPE U
HE OTPaXKAeT (PU3NYECKUX ITPOIIECCOB, MPOUCXOSAIINX

B Tpemune I'PIT peanbHOro NpoayKTUBHOIO
HE@PTEra30BOr0 IIACTA. XaAPAKTEPUCTHUKOM
(OPMHUPOBAHUSA BEICOKOIIPOBOJAIIEIH YITAKOBKU

3akpenuresnd B Tpewmmnne I'PI1 ipu remnieparype u
JIABJICHUU SIBJISIETCS IPOHUILIAEMOCTD JIJISI IJIACTOBBIX
Gon10B — 0600IAIONINI [IOKA34TE b KadyecTBa PM.

Tabnuua 1 — Pe3ynsmamosl IKCREPUMEHMANBHBLX UCCAECO0BAHUL PACKAUHUBAIOWUX mamepuanoé I'PIT

healing pressure (psi). We made a comparison of the
0.4—0.8 mm fraction of proppant (USA), Northern white
sand (USA), Kazan sand (Russia) and Volgograd sand

(Russia). Fracture permeability was measured in the city
of Krasnodar at a special unit of Research and Production
Association “Burenie” simulating the hydraulic fracture.

The graph shows that the type of propping material
and its physical and chemical features have an impact
on fracture permeability. We will be able to choose
the potentially efficient propping material for specific

Table 1 — Results of propping materials experimental research

geological environment only after studying the
permeability under the conditions similar to reservoir

SHavenus
noxasamenei no | Kasanckuil necox Bonzozpaockuli CesepHoiii benvili
HZZ?;%?Z” uijfeﬂzzgﬂ cmanoapmy (Poccus) necox (Poccus) necox (CIIIA) IIponnarm (CIIIA)
Oy i — Measurelf? T S AHH RP-56 Kazan sand Kazan sand Northern white Proppant (USA)
~ ) : Value according to (Russia) (Russia) sands (USA)
API RP-56standard
1 2 3 4 5 6 7
DPAKUUOHHDLLL o
cocmas poind 04-0,8 04-0,8 04-0,8 04-0,8 04-0,8
Fraction
Cooepocarue
OCHOGHOIL % macc nememnee 90
G % mass Minimum 90 96 <5 92 97
Main fraction
content
1ne 6onee 3 6 12%
HCI, ne 6bonee 7 6
Pacmeopumocmo o o o o o
6 KuCIOME f’;’gg 3/104ch J;IZ fl /‘} ZCI 0.3 6 12% HCI 0,86 12% HCI 0,6 6 12% HCI “s 3§ZF iz
Acid solubility ° i =0
e HCLmax.7 in3%
HF+12% HCI
Cepepunrocmo COUH. NO UKAJIe
Sphericity Units, on scale 06 07 05 e o
Oxpyanocmao eOUH. NO uIKAIe
Roundness Units, on scale 06 08 05 08 08
ne bosee 14 npu
Conpomusnenue Cﬁ%’ggggg@%gg
[
gﬁgﬁg‘:ﬁ Ap“j?c’%z””“x cwcamuu52Mlla | 10 npu28 Mila 16 npu 28 Mila 4npu28Mila 3 npu 52 Mila
mpeuguerss TPIT % crushod pgﬂdes Max. 14 at pressure 10 at 4,001 psi 16 at4,001 psi 4 at 4,061 psi 3 at 7,542 psi
T o : : 0f4,061 psi
Crush resistance Maxx. 25 at pressure
of 7,542 psi
Coomeemcmeue
mpebosanuAM ne
cmandapma A CoomEEMEMEVN | coomsememayen | COOMIEmanayem | coomeememayenn
Compliance with . : Does not comply B : : :
API standard
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Ha pucyHkel npeicTaBaeHbl TPa(pUKN 3aBUCUMOCTEN
IIPOHULAEMOCTH yIIaKOBKU PM B Tpemune ['PIT ([lapcu)
OT [AABJICHUA CMBIKAHUA TpeimuHbl I'PIT (MIT1a) s
cpasHeHus Tuna PM onnoit (ppaknuu 0,8—0,4 MM Ha
npumepe nponmnanTa (CIIA), ceBepHOro 6€J10ro necka
(CIIIA), ka3aHCKOro necka (Poccus), BOIrorpaackoro
necka (Poccus). [IponuiiaeMocTs TpenuHbl I'PIT
onpezessanyu B ropoge KpacHogape Ha yCTaHOBKE
OAO «HIIO «bypenue», mogenupyouen Tpemuny I'PIT.

W3 rpauKoB BUAHO, 4TO THI PM 1 €ro (pu3uko-
XUMUYECKUE XAPAKTEPUCTHUKU BIUAIOT HA
IIPOHUIIAEMOCTB TpemuHel I'PIT. Tonpko noce
IIPOBEAECHU A UCCJIEAOBAHUN IIPOHULIAEMOCTHU B
YCIOBUAX, TPUOTHMKEHHBIX K IIJIACTOBLIM B CKBA>KHHE,
MOJKHO BbIOPATh TUII PM 1711 ipoBeenus I'PIT,
HOTEHIMAIBHO 3(P(HEKTUBHBIN /1J151 JAHHBIX TOPHO-
re€O0JIOTMYECKUX YCIOBUI. [IpaBUIBHBII BBIOOP PM 11
I'PIT MAKCUMAJIbHO CHUXKAET IIPOLIEHT Pa3pYLICHUS
3epen PM B Tpemune I'PIT u cHmxaeT BBIHOC PM B CTBOM
CKBa’KHUHBL YTO B UTOI'E IIOJIOKUTEJILHO BIIUAET HA
PabOoTy CKBAKUHBI IPX OCBOEHHUU U SKCILIYATAIIUIO
B IIPOEKTHOM PEXKHME.

BbIBObI

1. B 3aBUCMMOCTHU OT TOPHO-T€OJIOIMYECKUX
ycnosuii nposezaeHus I'PIT OAO «HITO «bypenue»
IIPOBOJAUT KOMIUIEKC UCCIELOBAHUI 110 OLICHKE
PACKJIMHUBAIOINX MATEPUAIOB 1A I'PIT 1o
[IPOMBIIIUICHHO BBIITYCKAEMBbIM (ppaKiiusim 8/16, 12/20,
16/30, 20/40,40/70 menL

2. Tlociie OLEHKHU U COIIOCTABIEHUS [IAPAMETPOB
PACKJIMHUBAIOIUX MATEPUAJIOB C ITOKA3ATEIAMU
TEXHUYECKUX TPeOGOBaHMH cTaHgapTa API RP-56
OAO «HIIO «bypeHnue» npoBOAUT IPOBEPKY
pa6oTel PM B ycnoBusax miacta I'PIT Ha yCTaHOBKE,
Mozenupyome Tpemuny macra I'PI1 ipu gericrsuun
TOPHOT'O JAABJIEHUS U TEMIIEPATYPBI B INIACTOBBIX
YCJIOBUAX.

3. B pesynbrare 3KCIEPUMEHTAIBHBIX UCCIENOBAHNH
OAO «HITO «bypenue» onpeaenseT 00000 uT
IIOKA34TeJIb KA4€CTBA PACKJIMHUBAIOIIETO MATEPUAJIA —
MIPOHUIIAEMOCTB AJIS ITACTOBBIX (PIIOUJIOB B TPEIIUHE
I'PIT.

4. OAO «HIIO «bypenue» BbIAAE€T PEKOMEHIALIMU I10
BBIOOPY THUITA PACKIMHUBAIONIETO MATEPUAIIA [T
I'PIT (MECOK, MPOMIIAHT U T.JI.) ¥ €TO (PPAKIITUOHHOI'O
COCTABAa A4J11 TOPHO-TE€OJIOI'MYECKUX YCIIOBUH
nposegeHus I'PIT Ha MECTOPOXKICHUAX 3aKA34UUKA.

5. Komriekc nccemenoBaHnil PM, BBITIONHSIEMBIX
OAO «HITO «bypenue», CIIyKUT I'ApaHTUEHN JJIUTEIbHOU

U IIPOU3BO/ICTBEHHO! pabOThI CKBAXXKUH Ttocie I'PIT.

JINTEPATYPA /REFERENCES

1. CocTosiHMe 1 NepcnekTUBbI Pa3paboTKu MecTOPOXAEHNI
OAO «la3npom HedTb» / P. H. MyxameT3sHoB /
HedTsiHoe xo3sicTBO. M. - 2006. N212. C. 10-14.
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conditions. Proper selection of the type of propping
material for hydraulic fracturing will allow us reducing
the percentage of crushed grains and reducing propping
material outflow to the wellbore. In the end it will have
a positive effect on a well during its completion and
standard operation.

Hanpaxcenue cmorkanua mpeuyun I'PII (MI1a)
Fracture bealing pressure (Psi)
——— [Iponnarnm ¢pparxyuu 0,4—0,8 mm (CIIA)
Proppant of 0.4-0.8mm fraction (USA)
——m—— Cesepnulil 6enviii necox Pparyuu 0,4—0,8 mm (CILA)
Northern white sand of 0.4-0.8 mm fraction (USA)
——a&—— Ka3sanckuii necox gparyuu 0,4—0,8 mm (Poccus)
Kazan sand of 0.4-0.8 mm fraction (Russia)

—8—— Boneozpaockuii necok gpariun 0,4—0,8 mm (Poccust)
Volgograd sand of 0.4-0.8 mm fraction (Russia)

Pucynox 1 - Biuanue muna packiunuéarou,ezo
mamepuana Ha nPOHUUAEMOCING 8 MPewune naacma
nocae I'PIT

Figure 1 - Impact of different types of proé)ping
materials on reservoir fracture permeability after
bydraulic fracturing operation

CONCLUSIONS

1. Depending on geological environment of hydraulic
fracturing, “Burenie” conducts a set of research to assess
the propping materials as for the commercial fractions
8/16,12/20, 16/30, 20/40 and 40/70 mesh.

2. After assessment of the propping materials and
correlation of their properties with the technical
requirements of the API RP-56 standard “Burenie”
checks the performance of propping materials under
reservoir conditions. This is done at the special unit
simulating the hydraulic fracture in a reservoir, influence
of the reservoir pressure and temperature.

3. Based on the results of the experimental tests, “Burenie”
determines the summary indicator of the propping
material quality — permeability for reservoir fluids in the
hydraulic fracture.

4. “Burenie” provides recommendations on the selection
of the type of propping material for hydraulic fracturing
(sand, proppant, etc.) and grain size for specific
geological environments of customers’ fields.

5. Propping materials researches and tests performed by
“Burenie” guarantee continuous and proper production
performance of the well after hydraulic fracturing.
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MaTEepUaITbI

M3MeHEHUE CBOMCTB IIPOIITAHTa
I1IOCJIE KUCJIOTHOM OOPAOOTKH

Change of Proppant Properties

After Acid Treatment

©B.I1. MUTAJIb, B.B. CKYPUXHWH, OAO <60pOBHYCKHI KOMOHHAT OrHEYIIOPOB> (OAO <BKO»)

©V.P. MIGAL, V.V. SKURIKHIN, Borovichi Refractories Plant

BBEAEHUE

IIpu OYpEHNUH U SKCIIYATAIIUU CKBAKUHBI
HPOHUILAEMOCTb NPU3a60MHONM 30HBI I1JIACTA
(T1I3IT), B TOM 4MCJIE 3AKPEIVIEHHBIX [IPOIIIAHTOM
TpemuH nocne I'PI1, cHu»kaeTcsa BCaeICTBUE
3arpsa3HEHUS €€ OYPOBBIM PACTBOPOM B
IPOLECCE OYPEHU S, HATIIBIBA MEJIKUX YACTHUI]
HOPOJbI U MEXITPUMECEH, BBIMTAICHUS CONEN 13
IIACTOBOY >KHUJIKOCTH, IPUCYTCTBUSA OCTATKOB
HEPA3PYIIEHHOI'O OPENKOM refid U .. B aToMm
CJIy4ae IS HOBBIIIEHUA ITIPOBOJUMOCTH
I13I1 9aCcTO IPUMEHSAIOTCSA KUCJIOTHBIE
06pPabOTKHU, PACTBOPSIOLINE 3AT PA3HECHUSL.
CyIIEeCTBYET MHOXKECTBO TEXHOJIOTUI U
CHEUANBHBIX PEATEHTOB, TO3BOJIAIOIMINX
BECTU OOPA6OTKY OCMBICIIEHHO U JOOUBATHCS
BBICOKOM 3(D(PEKTUBHOCTH, CPEAN KOTOPBIX
CaMOOTKJIOHSIIOIMUECA KUCJIOTHBIE CUCTEMBI,
CHENUATIBHBIE JOOABKHU JIJIS1 CHYKEHHU S
O6BOAHEHHOCTH IPOAYKLINH, PACTBOPUTEIHN
OYPOBBIX PACTBOPOB, TEXHOJIOTUH KMCJIOTHON
06pabOTKH C TOMOIIBIO KONTIOOWHTA U T.A. [1-3].
B CBA3M € 3TUM 6ONIBIIOE 3HAYEHHUE ITPHOOPETAET
KHUCJIOTOYCTOMYHUBOCTD IIPOIIIAHTOB. B
HACTOSIIEN CTAThE IIPUBEACHDBI PE3YIIBTATEI
UCCJIENOBAHUS BIUSHHUS KUCIOTHON O6Pab0TKH
Ha Ba)KHEHNIINUE SKCIUIYATALMOHHbIE CBOUCTBA
MIPONITAHTOB.

[l ucciieJOBaHU ObUIN B3ATHI TPH OOpa3Iia
POIIIaHTOB (ppakiyu 16/30 pa3auyHbIX
npousBoguTeneit. OCHOBHBIE CBOHCTBA
MPOIIIAHTOB CPABHHMBI U IIPUBEJICHBI B TA6/IHLIE 1.
ITpu aTOM 06pazer; No2 mokaszas ayduiee
CONIPOTUBJIEHUE PA3IABIUBAHUIO, y O6Pa31oB Nel
U 3 OHA CpaBHUMA, O6pa3er; Ne3 — MUHHMMAJIbHYIO
HACBIITHYIO INIOTHOCTD U XYJIIYIO PACTBOPUMOCTD
B KMCJIOTAX, Y 00pa3noB Nel 1 2 OHU CPABHUMBL
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INTRODUCTION

During drilling and operation of a well the
permeability of the bottomhole formation zone,
including that of hydraulic fractures fixed with
proppant, declines due to its contamination with
the drilling mud during drilling process, inflow
of small rock particles and solids, deposition of
salts from formation fluids, presence of unbroken
gel remains, etc. In such a case acid treatments are
often used to dissolve contamination and increase
the conductivity of the bottomhole formation
zone. There are a lot of technologies and special
agents that allow conducting wise treatment
and achieving high efficiency. Such technologies
and special agents include self-diverting acid
systems, special additives to reduce water cut of
the production, drilling mud solvents, acidizing
technologies with the use of coiled tubing, etc.
[1-3]. In this respect acid resistance of proppants is
an important factor. This article features the results
of the research into the impact of acid treatment
on the main performance properties of proppants.

We studied the samples of three 16/30 fraction
proppants from different manufacturers. The main
properties of the studied proppants are specified
in Table 1. Sample No.2 showed the best crush
resistance, while this property is comparable
in samples No.3 and No.1; sample No.3 showed
the minimum bulk density and the worst acid
solubility, while in samples No.1 and No.2 these
properties are comparable.

CHANGE OF PROPPANT PROPERTIES
AFTER ACID TREATMENT

Crush resistance. This is the feature of
proppant strength. The impact of acids notably
reduces the strength of all the tested proppants



N3MEHEHWE CBOUCTB
MNPOMMAHTOB NOCIJIE
KNCJTOTHOWM OBPABEOTKU
ConpoTHuBIE€HHE
pa3gaBJIHMBaAHHUIO. DTO
XAPAKTEPUCTUKA IPOYHOCTH
IIPOIIIAHTOB. BO3AEUCTBHE KUCIIOT
3aMETHO CHHIKAET IPOYHOCTD
BCEX TECTUPYEMBIX COCTABOB
IPONIIAHTOB (PUCYHOK 1).
HanmensIiert a0COMIOTHON

Tabnuuya 1 — Pe3yrsmamst UCRbIMAHULE NPONNAHINOG
Table 1 - Results of 16/30 fraction proppants study

materials

BEJIMYMHOM CHUKEHU A
XAPaKTEPU3YETCA 0b6paser Nel,

HauOOJIbIIIEH — 06pa3er] Ne2.
IIpOBOAA KOPPEIIALIUIO MEXLY

A6COJTIIOTHBIM CHUKEHUEM
MIPOYHOCTH ITPOTITAHTOB ITOCJIE

PaCTBOPUMOCTH B KUCJIOTAX
M TTOKA3aTEISIMH CAMOM
PacTBOPHUMOCTH (Tabuna 1)

MOXHO CACIATD BBIBO/, YTO TCCT
TIPOMNITIAHTOB HA PACTBOPUMOCTD

HE Ja€T OObEKTUBHOM OLICHKH JIJIsI
MPOrHO3UPOBAHUS UX IIPOYHOCTH
TOCJIE KMCJIOTHOH OOPAOOTKU.

IIpOBOAMMOCTD H IIPOHUILAEMOCTb.
JIOJITOBpEMEHHYIO TPOBOJUMOCTD ITPOMNITAHTOB
JIO KUCJIOTHOM OO6PAaOOTKH U IOCJIE OIIPEACIISIIN
cormacHo ISO 13503-5:2006. YCI0BHSI UCITBITAHUS:
MECYAHUK U3 mTaTa Oraifo; UCIbITATEIbHAA
JKUIKOCTD — 2%-11 pacTtBOp KCL; naBnenune —
2000-10 000 (pyHTOB Ha KB. JIOFM C I1arom B 2000
(PYHTOB; KOHLIEHTPALMA TponmanTa — 2 Ibf/in%
Temieparypa — 250 rpagycos 11o PapeHrenTy;
BPEMS BbIACPKKU — 50 9 HA KAXK/IOM JIABJICHUH.

AHaM3Upys JaHHbIE U3MEPECHUL,
NPEJCTABICHHBIE HA IPapUKe (PUCYHOK 2),
BUJJHO, UTO IPOBOJIUMOCTB IIPOIITAHTOB ITOCJIE
KHUCJIOTHOHM OOPaOOTKH 3aMETHO U3MEHUJIACD.
Eciu 10 KUCIIOTHOM OOPaOOTKH B IOPSIKE
YOBIBAHH A IIPOBOJAUMOCTH BBICTPAUBAJICA P
obpaszer; No2 — o6pazery Nel — o6paser; Ne3, To
ocse 06padoTKH 0Opaser; Ne2 B 3TOM pafy
3aHSI IOCTIEHEE MECTO, A PsAJL CTAJI BBIIVIAIE T
CJIEAYIONUM 0O6pa3oM: o6paszer; Nel — obpasery
Neo3 — o6pa3zery Ne2. I[Tpu 3TOM 06pa3€l] IPONIIAHTA
Ne2 UCTIBITBIBAET 3HAYUTEBHOE PA3PYIIECHHE
€I11e Ha HU3KUX AasieHusx 2000—4000 psi. Ero
POBOANMOCTB COCTABIISIET BCero 1272 md-ft B
cpaBHeHUU C 15 110 md-ft 10 B KUCIOTHOMU
06pabOTKU.

Ha ypoBHE Han601€€ BBICOKMX 3HAYEHUI
MPOBOJUMOCTH U TPOHUIIAEMOCTH ITOCJIE
KHUCJIOTHOHM OOPaOOTKHU OCTATUCh TPONITAHTHI

>

Hapamempot OopaszeyNel | OopazeyNe2 | O6pasey Ne3
Properties Sample No.1 Sample No.2 Sample No.3
517 (7500) 51% 2,6% 57%
Conpomuenenue

pa3oasausaHo . B .

npu dasaeruu 68,9 (10,000) 104% 0.9% 10,6%

Mlla (psi)
Crush resistance 86,2 (12,500) 152% 11,7% 18,1%
at the pressure of
XY}
®sh 103,4 (15,000) 229% 16,5% 26,8%
Coodeporcanue 0OCHOBHOIL pParuun, % macc.
Main fraction content, % mass. 9297 985 991
Hacuoinnasa niomuocms, 2/cCm?
Bulk density, Ib) fF 1,82/113.62 1,87/116.74 1,54/906.14
Cpepuunocms (no Kpymbetiny u Coccy)
Sphericity (according to Krumbein and Sloss) 088 088 090
Oxpyzrocms (no Kpymoetiny u Croccy)
Roundness (according to Krumbein and SIoss) 085 0,89 087
Pacmeopumocms 6 cmecu kucarom HCl/HF 47 49 102
Solubility in a mixture of acids HCl/HF ’ > 4
257
2274

21,46

g

~
T

wn
|

IIpoyernm paspyutennsLx 2paryi
Percentage of crushed granules

S
|

obpa3zery Ne3
sample No.3

obpa3zeuy Nel
sample No.1

obpa3zery Ne2
sample No.2

. Tlocne KucaiomHoil 00pabomri
After acidizing

Jlo obpabomiki
Bejore acidizing

Pucynox 1 - Biuanue Kuciomuot oopadoomxu
Ha conpomuenenue Pa3zoasiueantuio

Figure 1 — Acid treatment impact on proppant crusb resistance

(Figure 1)Sample No.1 demonstrated the
smallest absolute value of strength reduction,
while sample No.2 — the biggest one. If we make
a correlation between the absolute reduction

of proppant strength after acid treatment and
proppant acid solubility properties (Table 1)

we can say that proppant acid solubility test does
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not provide us with objective
estimation to predict proppant

strength after acid treatment.
Conductivity and
permeability. Long-term

proppant conductivity before acid
treatment and after the treatment
was defined according to ISO
13503-5:2006. Test conditions:
sandstone from Ohio state; test
fluid — 2% KCL solution;
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Jaenenue, psi/ Pressure, psi

pressure — 2,000-10,000 pounds

12000 . P
per square inch in increments

o obpas3sery Nel ucxooHuwlil
sample No.1 (reference)
" obpa3zery Ne2 ucxoomwiti

Sample No.2 (reference) ®

¢ oopasery Ne3 ucxo0HuLii S obpasery Ne3 nocie KUCJ10mHoti 06pabomiiL
sample No.3 (after acidizing)

Sample No.3(reference)

— o6pa3zery Nel nocie KUCI0mHoL 06pabomKU
sample No.1 (after acidizing)

obpaser Ne2 noce KuUcaomHoil oopabomsi

sample No.2 (after acidizing)

of 2,000 pounds; proppant
concentration — 2 Ibf/in%
temperature — 250 degrees
Fahrenheit; holding time —
50 hours at each pressure.

Pucynox 2 - /lonzoepemennasn nppo6ooumMocms mecmupyemotx nponnanmose

00 U nocae KUCA0omuol oopadbomxu

Figure 2 — Long-term conductivity of the tested proppants before and after

acid treatment

06pas3oB Nel 1 Ne3, FI3MeHEHME UX IUPUHBI CJIOS HA
arare 4000 psi cocrasigeT 5% u 9% COOTBETCTBEHHO, 4

npu aasjaeHuu 10 000 psi — 17% nu 229% COOTBETCTBEHHO.
[Tpu 3TOM IPOBOJUMOCTB U IPOHHUIIAEMOCTD IIPONIAHTOB
06pa3sia Nel HECKOJIBKO BBIIIIE, YEM Y 06pa31ia Ne3.
Hawubosbliee pacxoxxJeHHUE BeIMYUHON OT 438 10 1072 md-
ft HAGMIOAAETCS B OO/IACTHU BBICOKUX 3HAYCHUI.

YCTOHMYHUBOCTS IIPOIINIAHTOB K JINTECJIBHOMY
BO3J€HCTBHIO KHCIOT. ONPENETIECHUE PACTBOPUMOCTH
MPOIMIAHTOB B KUCJIOTAX IPOBOJAUIOCH B COOTBETCTBUH
cTOCT P 51761 ¢ UCTIOIb30BAHUEM CMECH COJISTHOM U
(HTOPHUCTOBOIOPOAHON KUCIOT B COOTHOIIECHUU 12:3 TIpH
Temrepatype 65 °C ¢ pa3HOM BbIIEPKKOH 0,5—24 gac.
PesynbraThl pACTBOPUMOCTH NPOMNIIAHTOB IIPEACTABICHBI HA
rpaduke (PUCYHOK 3).

Pe3ynbTaThl HICIBITAHUS CBUAETENBCTBYIOT O TOM, YTO
paspyLaomemMy BO3AeHCTBHIO cMecu KucioT HF n HCL
HaUOOJIBIIUM OO6PA30M MOABEPKEHDI IPOMIIAHTHI 0OPa311a
Ne3 — rokazaresib UX paCTBOPUMOCTU CAMBINA BEICOKUI.
Hanmenee pacTBOPUMBI IPOMIAHTEI 06pa3iia Ne2. Kpusas
3HAYEHUIT PACTBOPUMOCTHU IPONIIAHTOB 06pa31ia Nel Ha
NPUBEACHHOM I'PapUKe (PUCYHOK 3) 3aHUMAET CPETHEE
MOJIOXKEHHE.

BbIBO/bI

Bo3/1eiiCTBUE KHUCIOT HA IPOIIIAHTHI IPUBOJIUAT K
U3MEHEHUIO OCHOBHBIX CBOHCTB U, COOTBETCTBEHHO,

If we analyze the data presented
in the graph (Figure 2), we will see
that proppant conductivity notably
changed after acid treatment.
Before the acid treatment the
proppant samples could be placed
in the following sequence (in the order of conductivity
decreasing): sample No.2 — sample No. 1 — sample No. 3.
But after the treatment sample No.2 went to the last
place in a row: sample No.1 — sample No.3 — sample
No.2.In addition, sample No.2 heavily crushes even at
lower pressures of 2,000—4,000 psi. Its conductivity
is only 1,272 md-ft in comparison with 15,110 md-ft
before the acid treatment.

Proppants No.1 and No.3 retained higher values of
conductivity and permeability after acid treatment. At
the pressure of 4,000 psi their layer width changed by
5% and 9% respectively and at the pressure of 10,000 it
changed by 17% and 22% respectively. At the same time
sample No.1 showed a slightly higher conductivity
and permeability than sample No.3. The biggest
difference from 438 to 1,072 md-ft was seen in the
area of high values.

Proppant resistance to long-term exposure
to acids. Proppant acid solubility test was conducted
in accordance with GOST R 51761. The mixture of
hydrochloric and fluorhydric acid in the ratio of 12 to
3 was used at the temperature of 65 °C with different
holding times (0.5—24 hours"). The results of proppant
acid solubility test are specified in the graph (Figure 3).

Test results show that sample No.3 is most susceptible
to destructive effect of the mixture of HF and HCI

"Ucnonb3ytoTcs: consiHas kncnota no FOCT 3118, dTopuctoBogopoaHas kuciota no FOCT 10484. Paboumii pacTBOp CMecH CONSHOM U hTOPUCTOBOLOPOAHOMN
KMUCNIOT C MacCOBbIM COOTHOLLIEHMEM 4:1 FOTOBAT cliefyiolwmm o6pa3oM: B MepPHYI0 eMKOCTb HanvBatoT 500 cv? AUCTMANNPOBaHHON BOAbI, A0baBnsioT
54 cm? KOHUEHTPUPOBaHHOM (45%) hTOPMUCTOBOAOPOAHON KMCNOTbI 1 293 cM? KOHLEHTpUpOBaHHOM (37%) consHon kncioTbl. losoaat obbem go 1000 cm?

AI/ICTMHHI/IpOBaHHOIZ BOAOI;I U TWaTeNnbHO NepemMeLlInBatoT.
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60

50
CIIY’KEOHBIX XAPAKTEPUCTHK.

40

IIpUBE/ICHHBIE IAHHBIC HATTISITHO
JEMOHCTPUPYET BEPOATHOCTD TOTO,

30
YTO KAYCCTBCHHDbIC, 3aHUMAIOII1C

OCHOBHBIE JIMJJUPYIOUIUE TO3ULTUN

O PAAY HAYAJIbHBIX XAPAKTEPHUCTUK
OponmnaHTel (0O6paser Ne2) mpu

. —
N

Pacmeopumocma, % / Solubility, %

HCITIOJIbBOBAHNHU UX B YCIIOBHUAX

CITY>KO6BL, OTJIMYAIONMUXCS 0

spemsa, uac / time, bours

05
NPUMEHEHHUEM KUCIOTHBIX
PEAreHTOB, MOT'YT OKA3aThCA
Mano3(@PEKTUBHBIMU HU3-3a
obpaser, Nel

SIBHOT'O CHHUZKCHU S MEXAHHUYECKOM
IIPOYHOCTHU ¥ TPOBOAMUMOCTH. B TO
JK€ BpEMSA IPOMITAHTHI (O6pasery Nel),
o6J1aaomue CPEJHUMHU (PU3UKO-
MEXAaHMYCCKHNMU ITOKA3ATCI/ISAMH,
OKa3bIBAIOTCA 6OJIEE YCTOMYUBBIMHU K
BO3/EUCTBUIO KUCJIOTHOI'O (PAKTOPA
U CITOCOOHBI COXPAHSTH CBON KOJUIEKTOPCKHE CBOMCTBA
B YCJIOBUAX CDCAHUX ILQBJIeHI/Iﬁ HA IIPOTAXKCHUUN
JTATEIBHOI'O BPDEMEHH.

3AKJTKOYEHNE

OO6BEKTUBHAS OLICHKA IPOMNIAHTA JOJXKHA OCHOBBIBATHCS
HA JAHHBIX JOIOJIHUTEIBHBIX UCCIELOBAHUN 1
UCIIBITAHUI, B YUCJIO KOTOPBIX HEOOXOJUMO BKJIIOUYUTh
OLIEHKY COCTaB4, CTPYKTYPBL, TUAPOAUHAMHUYECKUX
(PUIIBTPAIMOHHBIX XaPAKTEPUCTUK. DTO CIEAYET
YUYUTBIBATb HE(PTAHBIM U CEPBUCHBIM KOMITAHUAM IIPU
OTOOPE KAHANUAATOB HA IOCTABKY IPONIIAHTOB JJI5
nposegenusa I'PIT. Crienranuctsl OAO «BKO», pacnionaras
COOTBETCTBYIOLIEH UCCIIEAOBATEIbCKON AIIAPATYPOU,
I'OTOBBI OKA34Th YCJIYTH 110 IIPOBEAECHUIO KOMIIEKCHBIX
TECTOBBIX UCIIBITAHUM IIPONIIAHTOB. ©
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sample No.1

sample No.3

obpasery Ne2
sample No.2

o6pa3zery Ne3

Pucynox 3 - I'pagpuxu pacmeopumocmu mecmupyemsbix nponnanimos
6 KUCIOmax c meuenuem épemenu

Figure 3 - Acid solubility of proppants with time

acids — this sample showed the highest solubility.
Sample No.2 is the least soluble one. Acid solubility
curve of sample No.1 is in the middle of the graph
(Figure 3).

SUMMARY

Proppants exposure to acids leads to the change of
the proppants’ main properties, and, consequently,
their performance.

The study data show that high-quality proppants
with one of the best initial properties (sample No.2)
when exposed to acid environment can become
inefficient due to the apparent reduction of mechanical
strength and conductivity. At the same time some
proppants (sample No.1) with average physical and
mechanical properties tend to be more acid-resistant
and are able to retain their porosity and permeability
properties under average pressures for a long period
of time.

CONCLUSION

The objective assessment of proppants shall be
based on the results of additional researches and
tests, including assessment of composition, structure,
hydrodynamic filtration characteristics. All these
factors shall be taken into account by oil and service
companies when choosing proppant vendors.
Specialists of Borovichi Refractories Plant, having at
their disposal all the necessary research equipment,
are ready to conduct integrated proppant tests and
researches. ©

"Hydrochloric acid according to GOST 3118 and fluorhydric acid according to GOST 10484 were used. The working mixture of hydrochloric and fluorhydric acids
with 4 to 1 mass ratio is prepared in the following way: we pour 0.01766 ft* of distilled water into a gauging container, then we add 0.001907 ft* of concentrated
(45%) fluorhydric acid and 0.01035 ft* of concentrated (37%) hydrochloric acid. Then we dilute the solution to the volume of 0.03531 ft with distilled water and mix

itthoroughly.

No2—3 (036) Hioms / June 2011 65




MAaTEPHUAJTBI

EMONOJIMMEPHbI BbICOKOUHIMBEUPYIOLLIA BYPOBOW
PACTBOP )19 COOPYXXEHUS HAKTOHHO-HAMPABJTIEHHbIX

N TOPUN3OHTAJIbHbIX CKBAXNH

BIOPOLYMER NON-DISPERSING DRILLING MUD FOR
CONSTRUCTION OF DIRECTIONAL AND HORIZONTAL WELLS

A.A. TPETBAK, I0.M. PBIBAJIBYEHKO, M.JI. BYPIIA, C.A. OHO®PHUEHKO,

IO2kHO-POCCHHCKHI IOCYJapCTBEHHEBIH TeXHHYECKHH yHuBepcuTeT (IOPI'TY (HIIH))

AY.TRETYAK, U.M. RYBALCHENKO, M.L. BURDA, S.A. ONOFRIENKO,
South-Russian State Technical University (SRSTU (NPI))

CIIENITHOE YITTY6ICHHUE HAKJIOHHO-HAITPABICHHBIX

Y TOPU3OHTAJIBHBIX CKBAKHH C UHTEPBAIIAMH

IJIACTUYHBIX HEYCTOMYHBBIX IVIMH ONPEAEIIACTCI
COCTAaBOM U CBOMCTBAMH GYPOBOI'O PACTBOPA, TPUMEHSIEMOT'O
JUIS1 TPOMBIBKH. [TOCJIEZTHUE T'OJIBI XAPAKTEPUSYIOTCS
AKTUBHBIMU MCCJIE/IOBAHUSIMU IO Pa3pPabOTKE U CO3IAHUIO
HOBBIX CUCTEM IIPOMBIBOYHBIX JKU/IKOCTEM, KOTOPBIE MOT'YT
06eCneYrBaTh TPEOYEMBIE TEXHOJIOIMIECKHE CBOVMCTBA IIPU
GYPEHUH IUTACTUYHBIX U HAGYXAIOMUX [NIMHUCTBIX TOPOI,

OHAKO HAPYIIEHNA YCTOMYHUBOCTH I'OPU3OHTAJIBHBIX CTBOJIOB

B OCJIO’KHEHHBIX YCIIOBUAX B PE3YIBTATE HACTYILICHU
MPEJENBHOTIO COCTOSHUSA B TOPOJAX IPUCTBOJIBHOM 30HBI
HE NPeOAONEHBL. OCO6EHHO OCTPO NPOHIEMA YCTOUUYUBOCTH
OIIYIIAETCS B TEX PAHOHAX, I7Ic OYPEHUE BEAECTCS B CJIOKHBIX
Tre€OJIOTUYECKUX YCJIOBUSAX.

ITIpOU3BOACTBEHHBII OIBIT ITPU OYPEHUHN IIJIACTUYHBIX
mnH Ha [IpubpesxHoU nomanu KpacHogqapckoro kpas, B
POCTOBCKOI OGIACTH U IPYTHUX PETMOHAX, IIOKA3BIBAET, YTO JIO
HACTOAIETO BPEMEHU HE Pa3pabOTaH ONITUMAJIBHBIN COCTAB
OypOBOrO PACTBOPA /I IPOXOAKH CKBAXKUH, OCOOEHHO
HAKJIOHHO-HAIIPABJIEHHBIX ¥ TOPU30OHTAIBHBIX. BObIoe
KOJIMYECTBO B OOIIEM 6ATAHCE BPEMEHU 3ATPAYNBACTCS HA
O60pBOY C re0JIOrNYECKUMH OCIIOKHEHUAME (OOPA30BAHUE
OCBITIEH, OOBAJIOB, JKEJIOOOB, TEUYEHHUE MJIACTUYHBIX
IJIMH, CAJIbHUKOOOPA30BAHUE, IPUXBATHI). [IpruMeHeHne
OE3ITIMHUCTBIX NOJTMMEPHBIX MHI'MOMPOBAHHBIX OYPOBBIX
PacTBOPOB HE AAET MOJOKUTENBHBIX PE3YIBTATOB IIPU
CIIEPKUBAHUU IIPOLIECCA PA3YIIPOYHEHM A ITIUH, 4 TAKXKE HE
MO3BOJIAET OJHOCTBIO BBIHOCUTD BBIOYPEHHBIN IUTAM U3
HAKJIOHHOU ¥ TOPU3OHTAIBHOM YaCTEHN CTBOJIA CKBAKUHBI.
Ha ITpu6pesxHOM III0IAIU UCIIONIb3YETCS AIIOMOKAJINEBBIH
OypOBOM PACTBOD, 4 TAKXKE 3apyOEKHBIE CHCTEMBI PACTBOPOB
DURATHERM, SILDRIL, MI-SWAGO, BAKER-HUGHES,
OJJHAKO TE€YEHME IVIMH U HAPYIIEHUA MIJIAMOBOI'O PEXXUMA HE
NIPEOJOJIEHDL

VIIy4IIUTh KAYECTBO PACTBOPA MOXKHO 34 CYET
MOBBIIIEHUS €0 KPEMALIETO AEHCTBUA IIPH BBEJICHUN
B PACTBOP HECKOJIBKUX PEATEHTOB CO CBOMCTBAMU
UHI'MOUTOPOB HAOYXAHUS IVIMH U KOHIIECHTPAIIUH
BHHMMAHUS HA OOECIICYEHUE BBICOKOM BBIHOCSINEH (MU
TPAHCIIOPTUPYIOUIEN) CIIOCOOHOCTH IIPOMBIBOYHOI
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uccessful deepening of directional and

horizontal wells with intervals consisting

of plastic unstable clays depends on the
composition and properties of drilling mud, which
is used for well cleanout. In the recent years there
were lots of research activities focused on the
development and creation of new mud systems that
provide required technological properties during
the process of drilling of plastic and swelling clays.
However, the problem of instability of horizontal
wells in abnormal conditions, which is caused by
the attainment of the limit state of near-wellbore
layers, hasn’t been solved. This problem is typical
for those regions, where drilling operations are
performed in severe geological conditions.

Field experience obtained during the process
of drilling of plastic clays on the coastal area of
Krasnodar Territory, in Rostov and other regions,
shows that still there is no optimum composition
of drilling muds to be used in directional and
horizontal wells. A large amount of time is used for
dealing with geological complications (formation
of debris, rock failures and launders, flows of plastic
clays, packing, freezing of drilling equipment).
Application of clayless polymer non-dispersing
drilling muds doesn’t yield favorable results during
the inhibition of clays softening process. They
also do not allow to completely carry up drilled
cuttings from deviated and horizontal parts of
well. On the coastal area we used alumina-potash
drilling mud, as well as foreign mud systems, such as
«DURATHERM>», «SILDRIL», «<MI-SWAGO», <BAKER-
HUGHES». These muds weren’t able to overcome
such problems as the flow of clays and violation of
slurry cycle.
In order to improve the properties of a drilling

mud one can increase its strengthening abilities
by adding several chemicals, which possess the
properties of clay swelling inhibitors, and focusing
on the high cutting-carrying (transport) capacity
of a drilling mud. When drilling directional




JKUJKOCTU. ITpu 6ypeHNN HAKJIOHHO-HAIIPABIEHHBIX 1
TOPUBOHTAIBHBIX CKBAKUH TPEOOBAHUS K OCHOBHBIM
(PYHKIIUAM IIPOLIECCA TPOMBIBKU CTAHOBSATCS JKECTYE,

4eM IIPU IPOBOAKE OOBIYHBIX BEPTUKATBHBIX CKBAXKUH.

TeXHONIOrNYECKNH YPOBEHb HAKJIOHHO-HATIPABJIEHHOI'O U

TOPUBOHTAIBHOT'O OYPEHM A HEPTAHDBIX U I'A30BbIX CKBAXKUH

HEPA3PBIBHO CBA34H C COBEPIIEHCTBOBAHUEM CUCTEM Oy POBBIX

PacTBOPOB, HOBBIMU NOAXOAAMHU K KAYECTBEHHOMY BCKPBITUIO

NPOAYKTUBHBIX IJIACTOB.

OCHOBHBIMH POOIEMAMU IPOMBIBKH HAKJIOHHO-
HAIPAaBJIEHHBIX U TOPU3OHTATIBHBIX CTBOJIOB CKBAXXUH
ABJIAIOTCST:

* HU3Kas CTENEHb OYHUCTKH CTBOJIA CKBA’KUHBI OT BIIUSHUSA
TAKUX (PAKTOPOB, KAK SKCLIEHTPUYHOE PACTIOIOXKEHHE
OYPHJIBHOI KOJIOHHBI (HETATUBHOE BIIMSHUE BUXPE
KyaTTa-TaiiKkopa Ipu ee BPAIECHUN), <IIOHOOOPA30BAHUE>
U IBUKEHHE [IIJIAMOBBIX «/TIOH» IPOTHUB HATIPABIECHUSA
IOTOKA 6ypOBOT'O pacTBOPA, 3 deKT BorKoTTa (YyCKOpEHUE
OCAXKJEHMA IIUIAMA B HAKJIOHHBIX YY4CTKAX CTBOJIA),
KPUBHU3HA CTBOJIA IIPYU BEJIMYUHAX 3¢HUTHBIX YIVIOB
0= 35—55°, KOJBIIEBOE IIPOCTPAHCTBO KOTOPOT'O HAUHOIIEE
TPYAHO OUMIIAETCS OT IILJIAMA;

¢ 0b6€eCneUYeHUE YCTOMYUBOCTH NOPOJ, CBA3a4HHOM

KaK C BEJIMYUHOU 3€HUTHOT'O YIJIA CTBOJIA, TAK U C

€r0 OPUEHTALIUEN OTHOCUTEIBHO TOPU3OHTATIBHBIX

HAMPSKEHHUHN B MACCUBE TOPHBIX TOPOJ;

HOBBIIEHUE 3(PPEKTUBHOCTH JIOBEAECHUS JIO 310051

CKBAKUHBL, (DAKTUYECKH CO3[JAaBAEMOI HAIPY3KHU HA JJOJIOTO,

3aBUCAIIEN OT CUJI CONNPOTUBJICHUS OJAYU Oy PUIBHON

KosnoHHbI 1 KHBK;

* MaKCHUMAJIBHO BO3MOXKHOE COXPAHEHHE KOJUIEKTOPCKUX
CBOICTB NPOAYKTUBHOT'O IVIACTA 34 CUET «IIPEAOTBPAIICHU A
IIPOHHUKHOBEHUS B HETO TBEPJIOH (pa3bl paCTBOPA
U (pusibTpaTa, obecrnedeHue (PU3NKO-XUMHUUIECKOM
COBMECTHUMOCTH (PUJIBTPATA C TOPOJOI U HACBHIIIAIOMUMH
IIACT (PIIONIAMU.

* YJKECTOYAIOIINE TPEOOBAHMA K CMA3BbIBAIOIINM U
UHI'HOUPYIOIINM CBOMCTBAM OYPOBOT'O PACTBOPA.

Ha xadenpe «bypenne HepTerazoBblX CKBAXKUH U
reodpusuka» IOPTTY (HITH) pa3zpadoTaH 6MONIOIUMEPHBII
BBICOKOMHI'MOUPYIOIINT OypoBO¥ pacTBOP (EBEP)

C YJIyYHIEHHBIMU CTPYKTYPHO-PEOIOTUYECKHUMU,

(PUIBTPALTMOHHBIMH, SHEPTOCOEPETAIOMTUMU 1

IPUPOAOOXPAHHBIMU CBOMCTBAMU. DKCIIEPUMEHTAIBHO

HOATBEPXKIEHO ABJIEHHE CHHEPIETUYECKOTO (P (PEKTA IIPU

KOMIUIEKCHOI 06pabOTKE 6YPOBOI'O PACTBOPA HECKOJIBKHUMH

pearenramu: KCl, atierar kanus, ITALL-B, KCaHTAHOBBIH

OHONONIMMED, 3AKJIIOYAIOIIEECT B TOM, UTO IIPEAIATAEMBIE

KOMITOHEHTBI B3AUMHO JIONOJHAIOT U YCUITABAIOT

WHIUOHPYIOIIEE NENUCTBHE PACTBOPA.

B MexaHu3ME CHHEPreTHYECKOIo 3(pderTa
WHTUOHPYIOIIETO AEHCTBUA NOATBEPKACHA COCTABIIAIONAS
JIOJA KAXKJIOTO PEATeHTA:

1. Xnopup kanus (KCI), ABss5Cb OCHOBHBIM IIOCTABIIIMKOM
KaTUOHA K, urpaeT onpenensonyio poib B OOECIEYEHUN
UHrubupyouero aericTeus bBEP. B cuiy pasmepos
HMOHHOTI'O PaJJUyCa KATUOHBI KAJIUS MOT'yT BXOJIUTh B

materials

and horizontal wells requirements for the main
functions of cleanout process become more
stringent in comparison with the case of vertical
wells drilling. Technological level of directional and
horizontal drilling of oil and gas wells is inextricably
intertwined with the improvement of mud systems,
new approaches for high-quality formations
drilling.

The main problems that occur during the
cleanout process of directional and horizontal wells
are the following;

* low level of wellbore cleanout from the impact
of such factors as off-center positioning of the
drill string (negative impact of Couette-Taylor
flows during its rotation), the so-called “dune
formation” and movement of slurry “dunes”
against the direction of drilling mud flow, Boykott
effect (acceleration of slurry sedimentation in
deviated sections), well curvature at zenith angles
0=35-55°, annular space of which is very hard to
clean from slurry;
provision of rocks stability that is connected with
both wellbore zenith angle magnitude and the
orientation of wellbore with respect to horizontal
strains in rock mass;
increase of drilling efficiency and actual weight
on bit that depends on the friction between the
drill string (BHA) and wellbore walls;
¢ maximum possible preservation of porosity and
permeability properties of formation by means

of exclusion of mud solid phase and filtrate

penetration into formation, provision of physical-

chemical compatibility of filtrate with rocks and
fluids that saturate formation;

* severe requirements for lubricating and inhibitory
properties of drill mud.

At the department “Geophysics and drilling of
oil and gas wells” of SRSTU (NPI) we developed a
biopolymer non-dispersing drilling mud (BNDDM)
that has improved structure rheological, fluid-loss,
energy-saving and nature protection properties.
There is an experimental demonstration of
synergetic effect after the complex treatment of
drilling mud with several chemicals: KCI, potassium
acetate, PAC-V, xanthan biopolymer. The synergetic
effect appears due to the fact that suggested
components complement each other and enhance
inhibitive effect of a drill mud.

In the mechanism of synergetic effect of
inhibiting action each chemical is confirmed to
account for its own proportion:

1. Potassium chloride (KCI) is one of the main
supplier of cation K" and plays a defining role
in providing of BNDDM inhibitive action. Due
to the radius of potassium cations they can
be introduced into the openings between the
packages of crystalline surface of clay matter. }
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MEKITAKETHBIE TYCTOTHI KPUCTAJIJINYECKOI IOBEPXHOCTHU
IJIMHUCTBIX MUHEPAJIOB, IPOYHO CPAIINBAS UX TAKETHL
ViMest OHO U3 HAMMEHBIINX 3HAYECHUH SHEPIUU
TUJIPATALIN KATUOHOB, K" CIIOCOOCTBYET MEXKCIIOMHOM
JETUPATALNN INIMHUCTBIX TOPOZ, CONPUKOCHOBEHUIO
CJIOEB ¥ OOPA30BAHUIO IIJIOTHOH CTPYKTYPBI C HU3KOU
WJIN IPAKTUYECKU HEOOMEHHOM EMKOCTBIO U CI1A60H
I'UIPOPUIBHOCTBIO. OJJTHOBPEMEHHO JAHHBIN HHTHOUTOPD

This joins the packages strongly. Having one of
the lowest values of cations hydration energy, K
facilitates interlayer dehydration of clay matter,
junction of the layers and formation of dense
structure with low and almost fixed volume and
slight hydrophilic behavior. At the same time this
inhibitor of clay particles hydration is used for
regulation of clayless mud density.

TUAPATALUN [TIMHUCTBIX YACTUL] UCIIOIb3YIOTCS /I 2. Potassium acetate (CH, COOK) complements
PETYIHNPOBAHUSA INIOTHOCTU OE3ITIMHUCTOT'O PACTBOPA. strengthening action of potassium chloride by

2. Auerar kanus (CH, COOK) IONOHSIET KPEIAIee ACHCTBUE means of affecting the magnitude of structure
XJIOPHU/IA KAJIUS BIIMSTHUEM HA BEJIMYUHY CTPYKTYPHO- absorption deformation in clay-fluid system,
4JICOPOIIMOHHBIX 1e(POPMALINI B CUCTEME TTTUHA-KHUJKOCTb, lowers the content of swelling fluid in hydrated
CIIOCOOCTBYSI YMEHBIIEHUIO COJAECPKAHUS JKUIKOCTHU clay and stabilizes the wellbore folded by clay
Ha6yXaHUSA B TUAPATUPOBAHHON ITIMHE U CTAOUINU3AIIUH rocks.

CTBOJIA CKBAXKUHBI, CJIO(KCHHOI'O INIMHUCTBIMU TOPOJAMU. 3. Polyanionic potassium cellulose (PAC-V)

3. ITonmMaHUOHHAs KanueBas 1esonosa (ITAL-B) provides both ion-exchange mechanism
06eCneYnBACT KAK MIOHOOOMEHHBIN MEXAHHU3M (up to 25% of potassium ions can be found in
(BO 25% NOHOB KAJINA B €€ COCTABE), TAK 1 HEMOHHYIO its composition) and nonionic component of
COCTABJISIIONTYIO MHTUOHUPOBAHMSL. inhibition.

4. KCaHTaHOBBII OUOIOINMED, MUKPOOHBIH 4. Xanthan biopolymer is a bacterial

MOJIMCAXAPU/], IPOAYLIUPOBAHHBIIN IITAMMOM OAKTEPUIT
Xanthomonas campestris, ICIIOJIb3yETCS B KAYECTBE
CTPYKTYpPOOOPA30BATEIS (3ATYCTHUTES U CTAOMIN3ATOPA)
B IIIMPOKOM JUAIIA30HE KOHLIEHTPALIMHI U TUIIOB
pacconoB. Kpome 3TOro, €ro Ha3HA4€HUE — PEATeHT AJ1A
HOAJEPKAHUA BO B3BEIIEHHOM COCTOIHUU TBEPABIX
YACTUILL U YTsKETUTENA. [1pr HEGOIBIION KOHLIEHTPALTUN
OUOIOIMMEPA CO34AETCS JUCTIEPCH S, OOIAAIONAST
IICEBOIUIACTUYHOCTBIO U AHOMAJIHMEH BA3KOCTH, IIPU
BBICOKHUX CKOPOCTAX CABUTA (JIe(POPMAIINN) BAZKOCTb
TAKUX CUCTEM PUOINIKAETCS K BA3KOCTU BOJBL
BBegenre GMONONMMMEPHOI'O PEATEHTA YIYUIIAET HE
TOJIBKO PEOTIOTUYECKUE, HO TAKXKE (PUIBTPAIUOHHBIE U
WHI'MOU PYIOIINE CBOHCTBA IIPOMBIBOYHOU X KUJKOCTH,
4TO CO3JA€T YCJIOBHUA JJ1s ITOBBILIEHUS YCTOMYHUBOCTU
CTBOJIa, MUHUMU3ALIMUA KOJIbMATAIIMOHHOT'O ITOBPEXKICHUA
HE(PTEHOCHBIX KOJUIEKTOPOB U KAYECTBEHHON
I'UJIPABIMYECKON CBA3H MOCTIEAHUX TP BTOPUYHOM
BCKPBITHH.

polysaccharide, which is yielded by a variety

of bacteria Xanthomonas campestris, is used

as a builder (viscosifier and stabilizer) in a

wide spectrum of concentrations and types

of brines. Besides this, its function is to keep
solid particles and heaver in suspension state.
When the concentration of biopolymer is low it
creates dispersion, which has pseudoplasticity
and anomalous viscosity (viscosity of such
systems verge towards the viscosity of water

at high mud shear rates (deformation)).
Introduction of biopolymer reagent improves
not only rheological, but also filtering and
inhibiting properties of drilling mud. As a result
it creates conditions for increasing of wellbore
stability, minimization of mudding damage of
oil bearing formations and creation of high-
quality hydraulic connection of the latter during
completion.

Taxym 06pa30M, XUMUYECKUE PEATEHTBI, BXOJAIINUE B
cocTaB npegaraemoro bBBP, co31a10T IOCTATOYHO CII0KHBIN
CHUHEPIETUYECKUI 2(P(PEKT, UCCIIEIYsI KOTOPBIH HEOOXOAHUMO

Thus chemicals, which form a part of suggested
BNDDM, create rather complicated synergetic
effect. When investigating this effect one should

OTMETUTE: note that:

1. CoBMeMIEHNE 1 B3ANMHOE JIONIOJTHEHNE HHIMOKPYIOLIETO 1. There is a mixing and complementation of
XapakTepa JOO6ABOK. inhibitive characters of additives.

2. BzauMHOE yCHJIEHHE CIIOCOOHOCTU PEANEHTOB 2. There is a reciprocal gain in chemicals’ abilities to
06€eCneuynBaTh yCTOMYUBOCTD K YBJIAXKHEHUIO ITIMH. provide clay watering resistance.

3. CoueTaHue MHI'MOHPYIOUIETO U CTAOWIN3UPYIOLIEIO 3. There is a combination of inhibitive and
XapakTepa J06aBOK. stabilizing character of additives.

4. Tuapodobu3NpyIomasa CIIOCOOHOCTD (PUJIBTPATA 34 CUET 4. There is a water-repellent ability of filtrate
CUHEPI'E€TUYECKOI'O YCUJIEHUS SKPAHHPYIOMIETO CHCTBUSA due to synergetic enhancement of mud screening
pacTBopa. effect.

5. D(PPEKTUBHOCTD KPEMAMIETO JEUCTBUA PEATEHTOB 5. Strengthening effect of chemicals is

OHOBPEMEHHO IT0 BCEM KPUTEPUAM HA PA3HBIX yYACTKAX
CTBOJIA CKBA’KHHBL.
Kpome Toro, KOoMIHoHeHTHBIM cocTaB BBBP o6nagaer

simultaneously effective for all criteria in
different sections of wellbore.
Besides, volume components of BNDDM have
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JIOCTATOYHOI 3KOJIOTMYECKOI 6€30IACHOCTDIO. PaccMarpuBas
POJIb OCTANIBHBIX BTOPOCTENEHHBIX JJOOABOK (CMA3BIBAIOIINX
U IIEHOT'ACHUTEJIEN) U YYUTBIBASI UX CDABHUTEIBHO MAJIOE
COJEPKAHUE, HA IEPBOE MECTO BLICTYIAET CHHEPTETUYECKOE
U UHrubupyomee geicrTeue. CoueTaHue UMEHHO 3TUX
YETHIPEX OCHOBHBIX KOMIIOHEHTOB- UHTMOUTOPOB, 4

TAKKE JIONOJTHUTEIBHBIX PEATCHTOB IPEJCTABIISICT

Hauobonee 3PHEKTUBHYIO U CHHEPTETHYECKU BBITOIHYIO

KOMOHHAIUIO. /17151 JOKA34TENBCTBA CUHEPTETUYECKOTO

a(ddeKTa IPEeIaraeMoro CoOCTaBa NPOBEIN UCCICTOBAHUS

U BBIIOJTHHJIN J1AOOPATOPHBIE OMBITHI 10 UCIIBITAHUIO

MHTUOHPYIOINX KOMIIOHEHTOB Ha (PUJIBTPAIIAIO

4Jepes ITATIOHHYIO INIMHUCTYIO KOPKY. Pe3ynbraThl

3KCIEPUMEHTAIBHBIX PAOOT IPUBE/IEHBI B TAO/IHIIE 1.

BbIIOIHEHHBIE UCCIIEIOBAHUS TTIO3BOJIMIIU C/IC/IATh

CJIEIYIOIINE BBIBOJBL:

1. CKOpOCTB (PUIBTPALIUH BOJHOI'O PACTBOPA PEATEHTOB
4Jepes KOPKY YMEHBIIAETCA IO MEPE UX MTOCJIEJOBATEIBHOIO
BBO/IA: OTHOT'O, COBMECTHO /IBYX M TPEX B PA3TUYHBIX
COYETAHHUAX U COBMECTHO YETBIPEX OJJHOBPEMEHHO
KOMIIOHEHTOB.

. MUHMMAaJIBHASI CKOPOCTDb (PUIIBTPALIN JJOCTUTAETCS IIPH
COBMECTHOM BBEJICHUU BCEX YETBIPEX MHIMOUPYIOIINX
KOMITOHEHTOB BBEP. CHM>KeHME CKOPOCTH COCTABIAET OT 40
10 60%.

. DKCIIEPUMEHTAIBHO MOATBEPKIAACTCS CHHEPIE TUYECKUH

materials

sufficient environmental safety. Considering the

role of remaining secondary additives (lubricants

and antifoaming agents) and taking into account

a relatively low content of them, we can state

that synergetic and inhibitive effect of primary

components plays the main role. Combination of

this four main components is the most effective
and synergetically sound one. In order to prove

the synergetic effect of suggested composition we

performed investigations and lab tests of inhibitive
components. The tests were connected with
filtration of the components through a reference
clay cake. The results of experimental tests are given

in Table 1.

Performed investigations allowed to draw

the following conclusions:

1. Filtration rate of water solution of reagents
through a cake decreases in proportion to
the number of them introduced into solution:
one reagent, two or three reagents in different
combination and a mix of four reagents
simulateneously.

. Minimal rate of filtration is achieved when all
four inhibitive components are introduced
into BNDDM. The decrease of filtration rate is
between 40 and 60%.

Tabauya 1 - Punsmpauus 600HIX PACMEOPO8 UHZUOUDYIOUUX PeazeHIn06 uepe3 eAUHUCIYI0 KODPKY
Table 1 - Filtration of water solutions of inbibiting reagents through a clay cake

Cocmas 6001020 Pacmeopa

©
S
N
<
S
N
S
Y
&
=
E
N
S
3

QO

Boonwtii pacmeop KCI (2%), 20 ke/m?
Water solution of KCI (2%), 20 kg/m’

Dunsbmparus 600H020 Pacmeopa

Cropocms
punvmparuu 3a
nepewvie 2 Mum,
/30 mun

peazenmos uepes xopxy, Ppp,
cm3/30mum

Boowwit pacmeop ITAL-B (1%), 10 kz/m?
Water solution of PAC-V (1%), 10 kg/m’

35

BOOHbLIL pacmeop auemama Kaius
(CH, COOK) (1%), 10 x2/m’

Water solution of potassium acetate
(CH, COOK) (1%), 10 kg/m’

00UH
one

32

Boomwlil pacmeop KCanmarno6020 GUONOAUMEDA
(1%), 10 ke/m?

Water solution of xanthan biopolymer (1%), 10 kg/m’

30 11

BooHbLil pacmeop 08yx peazeHmos
KCI (2%) +TTALL-B (1%)
Water solution of two reagents:
KCI (2%) + PAC-V (1%)

08a

45

wo

Boomnwlii pacmeop 08yx peazenmos auemand
Kanus (1%) + xcanmarosoiii (1%) 6uononumep

Water solution of two reagents potassium acetate
(1%) + xantban biopolymer (1%)

40 11
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Oxonuarue mabaupt / Ended

Boomnwiii pacmeop KCI (2%) + ayemam xanus (1%)

8
Water solution of KCI (2%) + potassium acetate (1%) = 7

BoowwbLlil pacmeop 08yx peazeHmos
TIAL-B (1%) + xcanmarossiti uononumep (1%)

Water solution of PAC-V (1%) +
xanthan biopolymer (1%)

38 7 11

BooHbLlil pacmeop 08yx peazeHmos
TTALI-B (1%) + auemam kanus (1%)

Water solution of PAC-V (1%) +
potassium acetate (1%)

28 9 85

Boowulil pacmeop 08yx peazeHmos
KCl (2%) + kcanmaroesiii ouonorumep (1%)

Water solution of KCI (2%) +
xanthan biopolymer (1%)

37 8 9

Boowublil pacmeop mpex peazeHmos
KCl (2%) +ITALI-B (1%) + ayemam kanus (1)

Water solution of three reagents:
KCI (2%) + PAC-V (1%) + potassium acetate (1%)

28 9 7

Boowulil pacmeop mpex peazeHmos
KCl (2%) + ayemam xkanus (1%) + kcanmanosuolii
ouononumep (1%) 25 6 8

Water solution of KCI (2%) + potassium acetate (1%) +
xanthan biopolymer (1%)

mpu
three

Boowwui pacmeop mpex peazermos KCI (2%) +
TTAI]-B (1%) + Kcarnmaroesiii Guonoaumep (1%)

Water solution of KCI (2%) + PAC-V (1%) + xanthan
biopolymer (1%)

27 7 9

Boowublii pacmeop mpex peazermos
KCl (2%) + ayemam xanus (1%) + Kkcaumanosuolii
ouononumep (1%) 25 9 12

Water solution of KCI (2%) + potassium acetate (1%) +
xanthan biopolymer (1%)

Boowblii pacmeop cmecu uemaoipex peazeHmos co
ceoticmeamu ureubumopos: KCl (2%) + I1AL-B +
ayemam xaaus (1%) + Kcanmarogolit
L“"; Zf’,’[’ % 6uononumep (1%) 25 4 9

= Walter solution of four reagents with inbibitive

properties: KCI (2%) + PAC-V + potassium acelate
(1%5) + xanthan biopolymer (1%)

3 PeKT AeNCTBUA KOMIIOHEHTOB BBEP: KOMITIEKC 3. Synergetic effect of reagents introduced into
PEAreHTOB PabOTAET JIYUIIE, YEM KAXK/IbIFI KOMIIOHEHT B BNDDM is experimentally verified: a mix
OTJENBHOCTH. of reagent works better than each reagent
4. V3y4deHa TEXHOIOTNYECKAsI BO3MOKHOCTD NCIIOIb30BAHHUS separately.
pacTBoOpa A1l OypEHM IIJIACTUYHBIX IVIMH, ONIPEAECIECHO 4. We investigated technological opportunity of
MPOLIEHTHOE COAEPKAHUE PEATEHTOB, BXOAAIIUX B €ETO utilization of mud system for drilling plastic
COCTAB. YCTAaHOBJIEH ONTUMAJIBHBIN COCTAB HOBOT'O clays and determined percentage of reagents,
pacTtBopa. [IpenaraeMelit paCTBOP ArPEraTUBHO U which compose the mud system. We determined
KHUHETHUYECKH YCTOMYMB. the optimum composition of new drilling
BbIsIBIIEHBI 3aBUCUMOCTH IIJIACTUYECKOU BI3KOCTH, mud. Suggested mud system is agregatively and
JUHAMUYECKOT'O HAIPSKEHUA CIBUTA U (puiibTpanuu bBEP kinetically stable.
OT KOHLIEHTPAIIUU B HEM IPUMEHAEMBIX HHTMOHUPYIOIINX We discovered relations between plastic viscosity,
pearenTos: KCl, anierat kanus, Guononumep. Kpome dynamic transverse strain, filtration of BNDDM and
CTPYKTYPHO-MEXAHUYECKUX CBOHCTB UCCIENOBAH concentration of inhibitive reagents introduced
TIOKA34TEb YBIAKHAIONEH CHOCOOHOCTH U JaHA OIICHKA into BNDDM: KCl, potassium acetate and
AHTUIIPHUXBATHBIM CBOMCTBAM HOBOT'O COCTABA. [Tomy4deHbI biopolymer. In addition to structural-mechanical
HEJIMHEUHBIE MATEMATUYECKHE MOJIEIU ITOKA3ATEJICH CBOYICTB properties we investigated the index of moisture
C IIOMOIIIBIO KOMITBIOTEPHOM IPOTrPAMMBI «MeTO/ bpanaoHa» capacity and estimated anti-sticking properties
BriakeTe Math CAD 2001. O1ieHEHA pEOIOTUYECKAS MOJIE/Ib of new composition. We constructed nonlinear
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IIPEAIArAEMOI'O PACTBOPA MU YCTAHOBJIEHA COBOKYITHOCTD
MaTEeMaTHYECKUX Mojiesieit BBEP ¢ yiry4dieHHbIMU
CTPYKTYPHO-PEOJIOTUYECKUMU, (PYIIBTPAITMOHHBIMU U
(PPHUKIIMOHHBIMUA CBOUCTBAMU. XapaKTep noseaeHus bB6P
OIIUCHIBACTCS CTEIIEHHOM MOAE/IbI0 OCTBaNbAa-1¢ Baane, Te.
MPE/IJIATAEMBIH PACTBOP 06J1a/1A€T IICEB/IOIIACTUYHBIMU
PEOJIOTNYECKHUMU CBOMCTBAMMU. J1JI1 IICEBAOIIACTUYHBIX
JKHUJIKOCTEH XAPAKTEPHO CHUKECHUE BA3ZKOCTH C YBEJIUYECHHUEM
CKOPOCTH CABUTA, YTO OO'BSICHACTCS BBIPABHUBAHHUEM
HECUMMETPHUYHBIX TBEPABIX YACTULL CYCIIEH3UH U
Pa3BEPTHIBAHUEM LICTICH ITOJIMMEPOB TAKUM O6PA30M, UTO
TEYEHUIO OKA3bIBACTCS MUHHUMAJIbHOE COIIPOTUBJIEHUE. DTO
OE3ITIMHUCTBIE, C MUHHUMAIBHBIM COACP:KAaHHUEM TBEPJOH
(a3el (BBIOYPEHHO OPO/IbL) COJIEBBIE GUONOINMEPHBIE
CHUCTEMBI, KOTOPBIE YAOBJIETBOPAIOT BCEM TPEOOBAHUSAM,
MPEbABIAEMBIM K IPOMBIBOYHBIM JKHUJIKOCTSM JIJIs1 OYPEHU S
TOPU30HTAIBHBIX CTBOJIOB CKBAKHUH. OHU 06/1a/JaI0T BEICOKOH
CTaOMJIBHOCTBIO PEOJIOTUYECKUX U (DUIIBTPAITUOHHBIX
CBOIICTB, YIY4IIEHHBIMU CMAa3bIBAIOIIUMHU XAPAKTEPUCTUKAMH,
MAaKCHMAaJIbHO 3aIIHIAI0T IPU3a00HYIO 30HY 1nacTta (T13I7),
MO3BOJISIE MUHUMHU3HUPOBATh IPOHUKHOBEHUE TBEPAOH (PA3bI
U (PUIBTPATA B IIJIACT, 4 TAKXKE MHIMOUPOBATh HA0YXaHHE I[VINH
U1 O0ECIEYNBATh YCTOMYHUBOCTD TOPHU3OHTAJIBHBIX CTBOJIOB

B OCJIO’KHEHHBIX YCIOBUAX 3AJIETAHUS TPOJYKTHBHBIX
1acToB. KpoMe TOro, JaHHbIE CUCTEMBIL, 0071a/1451 BBICOKOU
BABKOCTBIO [IPU HU3KUX CKOPOCTSAX C/IBUTA, OOECIIEYUBAIOT
YHHKAJIBHYIO YEPKUBAIOMTYIO U BBIHOCAIITYIO CHOCOOHOCTD
IIJIAMA B TOPU30OHTAJIBHOM U HAKJIOHHOM CTBOJIE CKBA’KUHBL
[TpUMEHEHME CHELNAIBHO NOJOOPAHHOTO NO (PPAKIITUOHHOMY
COCTABY KOJIbMATAHTA B JAHHBIX CUCTEMAX ITIO3BOJIACT

CBECTH K MUHHUMYMY IPOHUKHOBEHUE (DUIBTPATA B
BBICOKOIIPOHHIAEMBIX KOJIJIEKTOPAX. 34 CYET UCIIOJIb30BAHUA
JIAaHHBIX OYPOBBIX PACTBOPOB B IIPOLIECCE BCKPBITUS
KOJUIEKTOPOB JOCTUT'AETCA MAKCUMAJIbHOE COXPAHEHUE
MPOHHUIIAEMOCTH NPOAYKTUBHBIX IIJIACTOB U MTOBBIIIEHHE
OPOAYKTUBHOCTH CKBAXKHH.

KcanTanosble 6uononuMepsl (Xanthomonas campestris —
XC) 11pH1 BBICOKHUX CKOPOCTAX CABUI'A UMEIOT OY€Hb HU3KYIO
3(PHEKTUBHYIO BA3KOCTb. F1X BAZKOCTb IPUOINKACTCS K
BA3KOCTH BOJIBI IIPH CKOPOCTSAX CABHUTA OYPOBBIX PACTBOPOB B
TUJPOMOHUTOPHBIX HACAJKAX JOJOT. [Tomrnmepsr XC nMeoT
UPE3BBIYAHO BBICOKYIO 3(P(PEKTUBHYIO BABKOCTD ITPU
HU3KUX CKOPOCTAX CJIBUTA B 3aTPyOHOM IIPOCTPAHCTBE, HA
BHUOPOCHUTAX U JKEJIOOAX. BBICOKAA BA3KOCTD IIPH HEOOJIBIION
IUIOTHOCTH JieIaeT OononmuMepsl XC HE3AMEHUMBIMU IIPH
OYPEHNU CKBAKUH C OOJBIITNAM YIJIOM UCKPHUBIECHUS.

IIpu 6ypeHnn CKBaXUH HA [IpUOPEKHOI rpyIirne
MECTOPOXKAEHNH JOKA3aHO YJIYYIICHNE KPEIAIINX
ceoricTB BBBP 32 cueT cuHepreTudeckoro aggexra
JENMCTBUA KOMIIOHEHTOB (BOJOOTA49d CHHKEHA HA 58%, 4
TONIIMHA (PUIBTPALTMOHHOM KOPKHU — B JIBA Pa34, IUIIKOCTh
YMEHBIINIACH HA 17%, a TIOKA3aTe b YBJIAKHAIOLIEH
CITOCOBHOCTHU CHUKEH B 1,6 pa3a). [IpOMBICIOBBIH OITBIT
BHEJIPEHUSA HOBOI'O COCTABA OKA34JI, YTO PEOJIOTUYECKUE
nokasareny BBEP crniocoOOCTBYIOT YIyUIIEHUIO COCTOSTHHUS
HA4KJIOHHO-HAIIPABJIEHHOI'O CTBOJIA CKBAXKUH, 3(PPEKTUBHOMY
BBITIOJIHEHHIO I'MJIPABIUYECKON ITPOIPAMMBI Oy PEHUA

materials

mathematic models of reagents’ properties with
the help of computer program “Brandon method”
in MathCAD 2001 package. There was also
estimated a rheological model of suggested mud
system and constructed a set of mathematical
models of BNDDM with improved structure-
rheological, filtering and frictional properties.
Behavior pattern of BNDDM is described by a
power law Ostwald-de Waale model, i.e. suggested
solution has pseudoplastic rheological properties.
Pseudoplastic fluids are characterized by the fact
that their viscosity decreases with the increase of
shear rate that can be explained by smoothing of
asymmetric solid particles in suspension and by
unfolding of polymer chains in such a way that

the flow meets minimal resistance. These are
clayless salt biopolymer systems with minimal
content of solid phase (debris), which satisfy all
demands placed on drilling muds that are used

for horizontal drilling. They have high stability

of rheological and filtering properties, improved
lubricating characteristics. These fluids maximally
protect bottomhole formation zone (BFZ) allowing
to minimize the penetration of solid phase and
filtrate into formation. Also they inhibit clay
swelling and provide stability of wellbore horizontal
sections under abnormal conditions of formations
bedding. Besides, these systems have high viscosity
at low share rates and provide unique holding

and cutting-carrying capacity in horizontal and
deviated sections of the wellbore. Utilization of
specially selected bridging agent in these systems
allows to minimize penetration of filtrate into
high-permeability reservoirs. Due to application of
these mud systems during the process of reservoir
penetration one can achieve maximal conservation
of formation permeability and increase of well
productivity.

Xanthan biopolymers (Xanthomonas campestris —
XC) have very low effective viscosity at high shear
rates. Their viscosity verge towards the viscosity of
water at high mud shear rates in bit jet nozzles. XC
polymers have extremely high effective viscosity at
low shear rates in annular space, near mud screens
and launders. High viscosity at low densities makes
XC biopolymers unreplacable when drilling wells
with high drift angles.

During the process of wells drilling at the group
of fields situated on the coastal area we verified
enhancement of BNDDM strengthening properties
due to the synergetic effect of additives (fluid
loss was reduced by 58%, filter cake thickness
decreased by 50%, adhesiveness — by 17%, moisture
capacity index — by 37.5%). Field experience of
new drilling mud implementation showed that
rheological performance of BNDDM facilitates
state improvement of deviated wellbore section
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(CHIDKEHME CYMMAPHBIX THAPABINYECKUX IOTEPD B and contributes to effective realization of hydraulic
cpenHem Ha 1,5-2,0 MITa). Takum o6pa3om, BBEP ob6nagaer drilling program (reduction of total hydraulic
YJIy4YIIEHHBIMH S3HEPTrOCOEPEraIOMU CBOMCTBAMU. [Ipu pressure losses by an average of 217-290 psi). Thus,
HEOOXOIMMOCTHU B PACTBOP MOXKHO BBOJUTH CMA30YHYIO BNDDM has improved energy-saving properties.
JI0OABKY U neHoracuTens (Hanpumep, IIOK-1 u «lenra- If needed, one can add lubricant or antifoaming
465»). [liist CHYDKEHUs BA3KOCTH BBBP mipu rugpararuu agent (for example, PFK-1 and Penta-465) into
BBICOKOKOJITIOM/JAJIBHBIX ITIMH IPOMBIBOYHYIO KH/IKOCTb the drilling mud. In order to decrease viscosity
06pabaThIBAIOT HUTPUIOTPUMETUIPOCHOHOBOMU of BNDDM during hydration of highly colloidal
kucnoroud (HT®). clays one need to treat mud system with
HayyHasa HOBU3HA ITOATBEPXK/IEHA IBYM IATEHTAMH HA nitrilotrimethylphosphonic acid (NTP).
unzobpereHue Ne 2255199 «Cnocob 06paboTKkH 6ypOBOTrO Scientific novelty is confirmed by two patents
PacTBOPA U YCTPOUCTBO JJIs1 ErO OCYILIECTBICHUs» [S] 1 for invention: Ne2255199 “Method of drilling mud
Ne 2303047 «BbICOKOMHTUOUPOBAHHBII GYPOBOLT pacTBOP» [0]. treatment and device for its realization” [5] and
[IpruMeHeHnE 3TOrO PACTBOPA ITO3BOIAET YCIIEIMTHO Ne2303047 “Highly inhibited drilling mud”. [6].
COOPYKATb PA3BEIOYHbBIE HAKJIOHHOHAIIPABJIEHHBIE U Application of this drilling mud allows to
TOPU3OHTAJIbHBIE CKBA’KMHBI HA HE(PTh, I'd3 HA YYACTKAX, successfully construct directional and horizontal oil
MPEeACTABIEHHBIX HEYCTONYHUBBIMU BbICOKOIIZIACTUYHBIMU and gas wells in formations composed of unstable
IVIMHAMU Y CAMOANCIIEPIUPYIOIIUMHUCA CIAHLAMU. high plasticity clays and self-dispersing shales.
Pacnionaras oy YeHHbIMU IA6OPATOPHBIMU PE3YIBTATAMU After obtaining of lab results and field
UCCJIEA0BAHUI Y IIPOMBICIOBBIM OIIBITOM BHEAPEHUA experience of BNDDM implementation we
peuenTypsl BBEP, 6b11M TPOLOIKEHBI UCCIIEAOBAHMA continued our investigation. New stage of research
Ha IIpeAMeT YCTAHOBJIEHH A HAHOTEXHOJIOI'MYECKOM program was connected with determination
COCTABJIAIONIEN B OOIIEM MEXAHHU3ME CHUHEPTETUYECKOTO of nanotechnological component in the whole
a(pdexTa B3aNMOAEHUCTBHA OCHOBHBIX KOMIIOHEHTOB. mechanism of synergetic effect of the main
IIpoBeEHHBIE UCCIENOBAHUA IPOOBI (PUIBTPATA PACTBOPA components.
HA ATOMHO-20COpOLMOHHOM ciekTpomeTpe «<KBAHT - 2A»: Investigations of mud filter cake sample that
MOKAa3bIBAIOT, YTO B IIpeaiaraemoM BBBP 110 cpaBHeHMIO C were performed with the help of atomic absorption
cucremamu pactBOpoB DURATHERM u SIL-DRIL nonos Na* spectrometer KVANT — 2A show that suggested
copiepkuTCa B 1,6 pasa MeHblIIe, a MOHOB K* B 3 pasza 6oJblIIle, BNDDM has 1.6 times less Na* ions and 3 times
YTO ABJIACTCSA BAKHBIM IIOKA34TEJIEM KPEIAIINUX CBOUCTB more K*ions in comparison with such mud systems
pacTsopa. as DURATHERM and SIL-DRIL. This is a very
ABTOpaMM IPOBEAECHBI UCCJIEJOBAHMS IISATU OOPA3LIOB important mark of strengthening properties of a
TBEPAOU (BBICYLICHHON) INIMHUCTOU KOPKU BBBP 110 drill mud.
TEXHOJIOT'MU CKAHUPYIOLIEHN 30HJ0BOY MUKPOCKOIIHH. Authors performed investigations of five samples
DKCIEPUMEHTBHI BBITOJIHUIN, UCTIONb3yS YHUKAIBHYIO of solid (dried) BNDDM clay cake using the
AHAIMTHUUYECKYIO 033y [IEHTPA KOJUIEKTUBHOTI'O NOJIb30BAHUSA technology of scanning probe microscopy. These
(LIKIT) «<Hanorexnonorus» IOPI'TY (HITM) u npuMeHss experiments were performed with the help of
PaCTPOBBIN AJIEKTPOHHBIN MUKPOCKOIT Quanta 200 ¢ unique analytic database of multiuser centre (MUC)
IIPUCTABKOM [IJIs1 PEHTTEHOBCKOI'O (3HEPrOAUCIIEPCUOHHOIO) “Nanotechnology” of SRSTU (NPI) and scanning
MukpoaHannsa EDAX Genesis. O6bEKTBI HCCIEJOBAHUI electron microscope Quanta 200 with an add-on
(TBEPAOTENBHBIE OOPA3LIBI INTMHUCTON KOPKH) MOJBEPIraIn for X-ray (energy-dispersive) microanalysis EDAX
yBenudeHUIo oT 50 1o 150 000, KpaTHOI'O IIPU YCKOPAIOIEM Genesis. Subjects of research (solid samples of clay
HANPSKEHUU (ITy4YKa IEPBUYHBIX 3JIEKTPOHOB) OT 200 B 10 cake) were observed at 50x—150 000x zoom and
30 kB. I[IprCcTaBKa OOECIIEYUBACT PEKUM BAKYyMa: BHICOKUH accelerating voltage (of primary electron beam)
BakyyM (1073 ITa), Hu3kuii BakyyMm (130 ITa), ecrecTBEHHASA between 200 V and 30 kV. Add-on provides the
cpeaa. JeTeKTUPyeMbIE€ CUI'HAJIBL: BTOPUYHBIC JIEKTPOHBL, following vacuum states: fine vacuum ( psi), partial
OOPATHO OTPAKEHHBIE IEKTPOHBDI, XAPAKTEPUCTUIECKUA vacuum (0.02 psi) and natural environment.
peHTreH. [ Nony4eHus 00pa3oB (PUIBTPAITUMOHHON KOPKHU Detectable signals: secondary and reflected back
OBLIH IPUT'OTOBJIEHEBI 5 TPOOHBIX COCTABOB BBBP, penientypa electrons, characteristic X-radiation. In order to
KOTOPBIX MPE/ICTABICHA B TA0IULIE 2. obtain filter cake samples we prepared 5 testing
BoeinmosiHeHHBIE TPENU3UOHHBIE METO/BI AHAIN34 compositions of BNDDM, formulae of which are
TBEPAOTENBHON ITTMHUCTOI KOPKU ITO3BOJIUIIA presented in Table 2.
ONTUMH3HUPOBATH COCTaB BBBP, KOTOPBIN 061aaeT 6omee Precision methods of solid clay cake analysis
BBIPA’KEHHOI MHI'HOUPYIOLIEN CLIOCOOHOCTHIO. allowed to optimize composition of BNDDM,
ONTUMAIBHBIM SIBISIETCS COCTAB Ne 5, 061a/JaI0I U H which has more evident inhibiting capabilities.
00J1€€ BBIPA’KEHHOM MHI'MOUPYIOIEN CLIOCOOHOCTBIO U Composition Ne5 is optimal. It has more evident
KPENAIUMU CBOUCTBAMU. C y4ETOM BBEICHHA B PACTBOP } inhibiting capabilities and strengthening properties.
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Tab6nuuya 2 — ITpoOHBLIE COCMABHL OUONOIUMEPHOZ20 8bICOKOUHZUOUPYIOULEL20 OYPOB0OZO Pacméopa
Table 2 - Testing compositions of biopolymer non-dispersing drilling mud

Ne cocmasa
n/n

OcHo6Hble Xumuuecxkue
peazenmuwt

Konuenmpavus, xz/m*

Iapamempot
BBBP

Dynxuua peazenma

Onpedenarouyas pons 8 UH2UOUDYIOUeM

X/zo}?ua mmu}'z KCl 25 DeLicmeiLL
el s g Defining role in the inhibiting effect
Al i O, LD R— 1080 xz/m? Jlononnsem xpensujee deticmeue KCI
RO i DT = =2y Amplifies strengthening effect of KCI
CH, COOK B~ 6 cn /3030 mun groenimg
Cocmas 1
Composition 1 p— 1080 kg/n’
Mmoo R
yennono3a ITAL]-B 20 B -6 cm? /per 30 min X . . .
S Provides ionic and non-ionic (polymeric)
Polyanionic cellulose PAC-V e
inbibition
KcanmanosuLii 3azycmumens pacconoe
buononumep 2 ( cmpyKmypoobpasosament).
Xanthan bioploymer Brine thickener (builder)
Onpedenarouyas pons 8 UH2UOUDY IOUUM
X/zo}?ua mww'z KCl 30 deticmeuLL
PSR Defining role in the inhibiting effect
Ayemam kanus CH; COOK p — 1100 xe/m? Jlononnsem xpensugee deticmeue KCI
Potassium acetate 12 T-30c dmplifies strengtheni +of KCI
CH, COOK B—5 e 5a 30 mun mplifies strengthening effect of
Cocmas 2
Composition 2 — 1100 kg/m’
2 Homaniorma o oo S
yennonosallALl-B 15 B -5 cm? /per 30 min S o )
Polyanionic cellulose PAC-V PRIl O G e O (el e
inbibition
KcanmanosuoLii 3azycmumesns pacconos
buononumep 3 (cmpyxmypoobpa3sosament)
Xanthan bioploymer Brine thickener (builder)
Xnopuod kanus KCl Onpeoensarowasn pone UHRUOUDYIOULUM
. i 20 dericmeuu
PO G el Defining role in the inhibiting effect
A s CH3 e 5 Hononnaem xpensaujee oeticmeue KCI
Potassium acetate 20 p— 1060 2/ Amblifes strenethen + of KCI
CH, COOK . Tj_ 24 ¢ mplifies strengthening effect of
Cocinss 5 B -6 cm? /3a 30 mumn
R - 1060k | eepoaine
yenmonosallAL]-B 15 T-24s
B ; . o P )
Polyanionic cellulose PAC-V B -6 cm? /per 30 min Provides ionic a‘nd non-ionic (polymeric)
inbibition
KcanmanosuoLii 3azycmumens pacconos
buononumep 4 (cmpyxmypoobpa3sosament)
Xanthan bioploymer Brine thickener (builder)
Xnopuod kanus KCl Onpeodensarouas ponve UH2UOUDYIOUGUM,
) ; 10 oeticmeuu
PO Gl Defining role in the inhibiting effect
Al G, COUKC e p— ; 052051€2/M3 Jononnsem kpensujee oeticmeue KCI
Potassium acetate -25c¢ o5 .
CH, COOK B— 6w /5030 mun Amplifies strengthening effect of KCI
Cocmas 4
o p — 1050 kg/m’? Ob6ecneuusaem UOHHOE U He UOHHOEe
Composition4 MO 0 5 T-25s (MOUMEPHOR). UHZUOUPOBAHLE
yennionosalIALl-B 20 B — 6 cm? /per 30 min o o )
S Provides ionic and non-ionic (polymeric)
Polyanionic cellulose PAC-V PR
inbibition
Kcarnmanogoiii 3azycmumens pacconoe
buononumep 2 (cmpyxmypoobpasosament)
Xanthan bioploymer Brine thickener (builder)
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MaTepUasIbl

Oxonuarue mabauys /Ended

Xn0pud xanus KCl 2 Onpeaeﬂﬂmmag 52061;2 :uL;qu6upyrou4uM
PO S G el Defining role in the inhibiting effect
_ 17 3
Avyemam x@uﬂ CH, COOK 0 Bp TO_GgéC 5/M 0 Jlononnsem xpensujee oeticmeue KCI
Potaésg[zj mcnoa&egate 3 4;”% /a3 Amplifies strengthening effect of KCI
Cocmas 5
Composition 5 I p— 1060 kg/m’ Obecneuusaem UoHHOE U He UOHHOE
ONUAHUOHHASL T-26s
uennonosa IAII-B P B—3-4 cnd/per30 (nozzwefpuoe) MH2?5MPOBQHU€ '
Polyanionic cellulose PAC-V QU Provides ionic az"::lio;ll;;'z(_)l;mc (polymeric)
Kcanmanosulii 3azycmumens pacconoe
ouononumep 4 (cmpyxmypoobpasosament)
Xanthan bioploymer Brine thickener (builder)
cmasbiBaonieit 7o06asku IIOK-1 u ne"oracurens «[lenra-465» Taking into account lubricating additives PFK-1
[IapaMeTPhl PACTBOPA HE IIPETEPIIEBAIOT 3HAYUTEIbHBIX and antifoaming agent Penta-465 does not change
U3MECHEHUI. drilling mud parameters significantly.
BrITTOTHEHHEBIE CCIEAOBAHUS IO3BOININ CACTATh Performed investigations allowed to draw the

CJIEIYIOIINE BBIBOADL: following conclusions:

1. DKCrIepUMEHTAIBHO OATBEPKICH CUHEPIETUYECKUA 1. Synergetic effect of BNDDM components is
3(PPEKT AeNUCTBUA KOMIIOHEHTOB BBEP, KOMIIIEKC experimentally verified, a mix of reagents works
PEAreHTOB PAOOTAET AYUIIIE, YEM KAXK/bIII KOMIIOHEHT B better than each reagent separately.
OT/IEIBHOCTH. 2. Such combination of reagents allows suggested

2. Takoe COYeTAHUE PEATCHTOB HO3BOJISICT IPEAIATAEMOMY drilling mud to successfully prevent, stop and
PACTBOPY YCIENTHO IPEAYIIPEXKAATD, IPUOCTAHABINBATD suppress deformation processes in near-wellbore
U TIOZIABJISATH Ie(DOPMAITUOHHBIE ITPOIIECCHI B area.

OKOJIOCTBOJIBHOM IIPOCTPAHCTBE CKBAXKUHBI. 3. Rheological characteristic of biopolymer system

3. Peosiornyeckas XapaKTepHUCTUKA OMOIOIHNMEPHOM allows to completely carry up drill cuttings from
CHCTEMBI PACTBOPA BO BCEX (POPMAX ITUPKYISITUOHHOTIO deviated and horizontal sections of wellbore in
MIPOCTPAHCTBA IPHU OYPEHUH TTO3BOJISET ITOJTHOCTBIO all configurations of circulation space during
BBIHOCUTB BBIOYPEHHBIH IIIJIAM U3 HAKJIOHHON 1 the process of drilling. It also helps to remove
T'OPU3OHTAJIBHOM YaCTH CTBOJIA CKBAKUHBI U JIET'KO yIAIATD debris from drilling mud during the process of
€T0 13 PACTBOPA B CUCTEME OUYUCTKH. purification.

4. TIokazaHo, 4TO npeznaracMelii BBEP obnanaer 4. It was shown that suggested BNDDM has
YIYYIIEHHBIMU CMA3bIBAIOIIYMY U AHTUIIPUXBATHBIMU improved lubricating and anti-sticking
CBOICTBAMH IPH CYIIECTBEHHBIX JHEPIOCOEPETAIOMUX properties, as well as significant energy-saving
IIOKA3aTeNIAX U JOCTATOYHOM YPOBHE 3KOJIOTUYECKOM capabilities and high level of environmental
6€30ITACHOCTH BCEX JOOABOK. © safely of all additives. ©
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IIOATI'OTOBKA CIICIIMAIMCTOB

VIK 622.276

Hay4YHO-00pa30BaATEIbHBIN
IeHTP JIPpOMBICIOBAA XU MU >

M.A. CWJINH, JI.A. MATAJIOBA, J1.®. TABJIETIIHHA, E.I. TAEBOM, M.B. TPO®HUMOBA, PI'Y He()TH ¥ ra3a HMEHH HU.M.I'yOkuHA

M.A. SILIN, L.A. MAGADOVA, L.F. DAVLETSHINA, E.G. GAEVOY, M.V. TROFIMOVA, The I.M. Gubkin Russian State University of Oil and Gas

JISL DENMIEHUSI HAYYHBIX 327144, CBA3AHHBIX
C IPUMEHEHHUEM XMMUYECKHUX PEATEHTOB
U TEXHOJIOTMH HA UX OCHOBE B IIPOLIECCAX
edrerazonoberuy, B PI'Y HedTH 1 ra32 UMECHU

M.M. 'yGKMHA pEmEeHNEM y9eHOro coseTa B 2010

rosty cozad HaygyHO-06pa30BaATEIbHBIN IICHTP

(HOL) dIpombicinoBas Xxumus». B cocras LieHTpa

BOIIN BEYIIUE CIIEIIUATHCTBI Kadeap TEXHOIOTUN

XUMHUYECKUX BEMIECTB 1 HEPTIHOU U Ira30BOU

MIPOMBIIIJIEHHOCTH; OPIrAHUYECKON XUMUH U

XHUMHWUHU HE(PTH; IPOMBIIIIIEHHON 9KOJIOTUH, 4

TAKKE NIOAPA3AeNeHNA MTHCTUTYTA IPOMBICIOBOM

xumun (MIIX: 2001-2010) 1 BHOBb OPraHU30OBAHHBIE

JIa60pATOPHH, OOPA30BAHHBIC B PAMKAX PEATU3AIIUHN

OPOTrPaMMBI IO PA3BUTHIO HalTMOHATBHOTO

HUCCIIENOBATENBCKOIO YHUBEPCUTETA: TAOOPATOPUSA

XUMHUYECKUX PEATEHTOB JJI THIPOPA3PbIBA IIACTA;

J1a60OPaTOPUA PACKIUHHUBAIONUX MATEPHUATIOB

JUIS TUAPOPA3PEIBA ILIACTA; TabopaTopus [TAB u

KHUCJIOTHBIX CUCTEM; TA0OPATOPUA XUMHUYIECKUX

PEATEHTOB JUUISI PEMOHTA CKBAXKUH; JJAOOPATOPHU

OYPOBBIX PACTBOPOB; IAOOPATOPUA AEIMYJIBIATOPOB;

J1a60PATOPUA TAXKENBIX HEPTEL; TAO0PATOPHU

MOATOTOBKH BOABL; TA00OPATOPUSA MTHTUOUTOPOB

KOPPO3UH; IA6OPATOPHA UHI'HOUTOPOB MaparUHO-

U COJIEOTIOKEHUIT; TAOOPATOPHA MOJETUPOBAHUSA

MJIACTOBBIX IIPOLIECCOB.

HOLI <[ IpOMBICIOBAS XUMUA> 3AHUMAETCA
pENIEHUEM CAENYIOMMNX 32AY:

* IIPUBJIEYEHHUE UHTEJUIEKTYAJIBHOIO MIOTEHIUAJIA
PI'Y nedptu 1 raza umeHu .M. I'y6krHa
JUIS PEMIEHUS PA3JIMYHBIX 32/]a4 B OOJIACTHU
He(MTENPOMBICIIOBOU XUMUY;

* IIOATOTOBKA MOJIOJBIX CIIEIINAIHACTOB;

* CO3/IaHHE HAYYHO-METOANYECKON U HAYYHO-
TEXHUYECKOM IPOAYKIIUU B O6IACTH IPUMEHEHUA
pPEareHTOoB 111 OypPEHUS HEPTAHBIX U I'A30BBIX
CKBAKHH, UX OKCIUTYyaTAIIUH XU PEMOHTA,
IIPOILECCOB MHTEHCU(PUKALTUHN U [IOBBIIIEHUSA
He(TEeOoTnAuH 11J1ACT4,;
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o solve the scientific problems connected

with utilization of chemicals and

technologies that are based on them in the
processes of oil and gas production, the academic
council of RSUOG decided to create the Centre for
research and education (CRE) «Qilfield chemistry».
The decision was made in 2010. The centre was
formed by the leading experts of the following
departments: department of organic chemistry
and oil chemistry, department of industrial
ecology, department of chemical technologies for
oil and gas industry, as well as some subdivisions
of Qilfield Chemistry Institute (OCI). Finally, the
centre was completed by the laboratories, which
were founded in the framework of National
Research University Development Programme
realization. Among them one can find the
laboratory of chemicals for hydraulic fracturing
(HF), the laboratory of proppant materials for HF,
the laboratory of surfactants and acid systems,
the laboratory of chemicals for well workover,
the laboratory of drilling muds, the laboratory of
demulsifying chemicals, the laboratory of low-
gravity oil, the laboratory of water treatment, the
laboratory of corrosion inhibitors, the laboratory
of wax precipitation and scaling inhibitors and the
laboratory of formation processes simulation.

CRE «Oilfield chemistry» solves the following

tasks:
« attraction of RSUOG intelligent potential in order
to solve various problems in the area of oilfield
chemistry;
training of young specialists;
creation of scientific-methodological and
technological products in the field of chemicals’
utilization for oil and gas wells drilling, operation
and workover, oil recovery enhancement and
flow stimulation;
creation of guidelines, regulations, instructions,
specifications, etc.;




* CO3/IaHHE PYKOBOASAIINX

training of specialists

JIOKYMEHTOB, PEITITAMEHTOB,
UHCTPYKLUH, TEXHUYECKUX
YCJIOBUHM U T.IL;

¢ pa3paboTKa U BHEJPEHUEC

KOMIUIEKCHBIX TEXHOJIOTHUH U

IIPOILIECCOB.

C 2007 roga xadepa
TEXHOJIOTUHU XUMHUUYECKUX
BEIECTB /IJ1s1 HEPTIHOU U
I'a30BOY IIPOMBIIIJIEHHOCTH
U Kadepa OPraHUUECKOMH
XUMHUU U XUMHUU HEPTHU
OCHAIMAIOTCA COBPEMEHHBIM
OOOPYJIOBAHUEM B PAMKAX
peann3aniy NHHOBAITMOHHOM
06pPa30BATENBHON IPOTPAMMBI
«Pa3zBUTHE NHHOBAIIMOHHBIX
po(PECCUOHANBHBIX
KOMIIETEHIIMI B HOBOU CpeJie
06y4JE€HUA — BUPTYAJIbHONU
cpeae npodecCuOHANbHOMN
JEATENBHOCTU> U IPOTPAMMBI
O Pa3BUTHIO HAaMOHAIBHOTO
HCCJIENOBATENBCKOTO
yHuBepcureTa. Ha pucynke 1
NPEACTABIEH TEH3UOMETP
SVT20, monmyueHHBbIN Kadeapon
TEXHOJIOTUA XUMHUUYECKUX
BEILECTB JIJIs1 HEPTIHON U
I'a30BOM IIPOMBIIIIJIEHHOCTH.

Llennio gestenpbHoCcTH HOLL
«[IpOMBICJIOBASI XUMUS» ABJIAECTCA CO3/JAHUE
€/IMHOI'O HAyYHO-y4€OHO-IIPONU3BOICTBEHHOT O
KOMIIJIEKCA, OOECTIEYNBAIOIIETO YYEOHBII ITPOLIECC
MOATOTOBKH MATUCTPOB U CIIELUAIUCTOB U UX
HAy4YHO-IIPOU3BOJICTBEHHYIO JEATEIBHOCTD
B 06J1aCTU HE(PTENTPOMBICIIOBO XUMUHU U
NOBBIIIEHUS HEPTEOTAAUN HEPTETra3000BIBAIOIIEIO
NPEANIPUATHA, A TAKXKE IPOBEJCHUE
MEXJUCIUATIMHAPHBIX 3AHATHUI, O0y4aIONUX
JPYTUM CIIELITUAIBHOCTAM.

Monopapie corpyaauku HOLL «[IpombicioBast
XHUMUSA», CTYAEHTDI, MATUCTPAHTBI U ACTIMPAHTHI
C OIPOMHBIM UHTEPECOM ITEPEHUMAIOT OIBIT
npodEeCCUOHAIIOB B O6JIACTH IIPOMBICJIOBOY XMMUH,
Y44CTBYIOT BO BCEX PA3PAOOTKAX.

HOLI JTIpOMBICTIOBAA XUMM > IIOJIATAETCA HA
OO0JIBLION OO'BEM PAOOT, IIPOBEJAEHHBIX B CBOE BPEMSI
NTITX coBmecTHO ¢ 3AO «Xnmeko-ITAHI». Pazgpaboran
U BHEJIPEH LIEJIBINA CIIEKTP HOBBIX TEXHOJIOTUI JIJIA
J06b19u HEPTU U ra3a. biaarogaps 3A0 «XuMeKo-
I'AHI» 3TH TEOpEeTUYECKUE PA3PAOOTKHU ITOTYUHIIH
CBOE BHEJIPEHNE HA IPOMBICIE MHOTUX HEPTAHBIX U
ra30BbIX KOMIIAaHUY PO U 32 py6exoMm.

Ceropus HOLL «IIpOMBICJIOBASI XUMUST> PA3BUBACT
y2KE CYIIECTBYIONNE TEXHOJOTUN U 3aHUMAETCS

>

Pucynox 1- Tenduomemp SVI20
Figure 1 — Tensiometer SVI20 (Spinning drop)

* development and introduction of complex
technologies and processes.

Since 2007 department of chemical technologies
for oil and gas industry and department of organic
chemistry and oil chemistry have been supplied
by state-of-the-art equipment in the framework
of National Research University Development
Programme realization and implementation of
innovative educational programme «Development
of innovative professional skills in the new learning
environment — virtual media of professional
activity». Figure 1 shows tensiometer SVT20
(Spinning drop) that was constructed by the
department of chemical technologies for oil and
gas industry.

The main goal of CRE «QOilfield chemistry» is
the creation of united scientific, training and
production complex that would provide training
of master’s degree students and specialists, support
their scientific and production activity in the area of
oilfield chemistry and oil recovery enhancement, as
well as would give interdisciplinary classes to teach
other specialties.

Young members of CRE «Qilfield chemistry»,
students and Ph.D. students with great interest }
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HOBBIMHU NIEPCIEKTUBHBIMU HAIIPABJICHUSMU B
06J12CTH TEXHOJIOTUH XUMHUYECKUX BEM[ECTB JIJIS
HEPTAHON U ra30BOU NPOMBIIIJIEHHOCTH.

Pa3zpab®oTaHbl TEXHOIOTUH, TO3BOJIAIONINE
nepepPacnpeeIaTh (PUABTPALIMOHHBIE IOTOKHU HA
MECTOPOXKAEHHUAX C HU3KOU MPOHUITAEMOCTBIO O€3
yiiep6a A1 6aJ1aHCca OTOOPA U 3aKAYKH (TATEHT
P® Ne 2185504 «['en1€e06pa3yoniui COCTAB JJIs
MOBBIMIEHUS HE(PTEOTAAUH [IJIACTOB», MATEHT PD
Ne 2376337 «CoCTaB [j18 U30JALUHN IIACTOBBIX BO/JI
B BBICOKOTEMIIEPATYPHBIX HE(PTAHBIX U I'A30BBIX
CKBa)KHMHAX»). PazpaboTaHHBIE resico0pasyonmue
COCTABBI B IOBEPXHOCTHBIX YCJIOBUSAX SABJISAIOTCS
MAaJIOBA3KUMHU BOJHBIMU PACTBOPAMH, YTO
MO3BOJIAET UM JIETKO (PUIIBTPOBATBCA JAXKE
B HU3KOIIPOHUIIAEMYIO IOPUCTYIO CPENY, B
MJIACTOBBIX YCJIOBUAX OHU IPEBPAMIAIOTCS B I'EJIN.
T'este0Opa30BAHUE IPOUCXOUT O/ JEUCTBUEM
TEIJIOBOU SHEPI'MHU IIJIACTA.

s pemenus npo6jeM HEPABHOMEPHOM
BBIPAOOTKU HEOJHOPOIHBIX IIJIACTOB ObLIA
Pa3paboTaHa KOMIIJIEKCHAS TEXHOJIOTUSL
MOCJIENOBATENBHOM 3AKAYKU PA3JIUYHBIX COCTABOB,
Ka>KJBIN U3 KOTOPBIX HAIIPABJIEHHO BO3JEHCTBYET
Ha IPOIUIACTKY UJIU IUIACTHI C ONPEAEIEHHBIMHA
(PHUIBTPALTMOHHO-EMKOCTHBIMH CBOHCTBAMHU
(mateut PO Ne 2263773 «Crioco6 BEIPABHUBAHUS
npodUId IPUEMUCTOCTA HATHETATEIBHBIX
CKBAKUH»).

Pa3zpaboTaHa ¥ MHPOKO NPUMEHAETCA
OOJIbIIAA TPYIITA KUCTOTHBIX KOMIO3UIIUHA
(Xumeko TK-2», «<Xumexo TK-3», Xnumeko-I'K»,
UHTEHCUPUIUPYIOMUNI COCTAB «XUuMeKo TK-2-K») n
CIIELMAIBHBIX JOOABOK K KUCJI0TaM («Hedrenon K,
UHIUoUTOp KOoppo3uu «MKVY-118», crabuinzarop
xKee3a «DepUKC»), KOTOPBIE IO3BOJIAIOT OXBATUTD
MPAKTUYECKHU BECH CIIEKTP I€OJIOTO-(PUNIECKUX
XAPAKTEPUCTHUK IJIACTOB 1 3ATPA3HAIOIINX
OTJIOKEHUH B IIPU3a60MHOM 30HE IJIACTA, 4 TAKXKE
NIPEJOTBPATUTD BCE HETATUBHBIE ITOCIECTBUA,
CBOUCTBEHHBIE CTAHAAPTHBIM KUCJIOTAM. DTO
IIO3BOJISIET IIPOBOJUTH 3P (PEKTUBHBIE KUCIOTHBIE
0OOpPabOTKHU.

Ha pucyHKe 2 IIpeICTABIEHDI PE3YIbTATHI

06pabOTOK AOOBIBAIOIINX CKBAXKUH MECTOPOXKICHUN

OOO0 «PH-CeBepHasa HEPTH> KUCIOTHOM
KOMITO3HITUEN HA OCHOBE COJISTHOH KUCJIOTBI C
nob6asienueM «Hedrenona K» mapku «HK-OI»
B COYECTAHUHU C 3AKAYKOM OTKJIOHUTEJISA —
YIJIEBOZOPOJHOIO I'eJisi HA OCHOBE KOMILJIEKCA
reJIMpyIomero «Xumexko-H».

CYXI/IC KHCJIOTBI 1 KUCJIOTHBIEC KOMIIO3UITHH
(cyxokucnora «CK-A», Mogudpuxatop «CK-A»,
cyxokucsora «CK-b», cyxokucnora «CK-TK-4»)
YIPOIIAIOT NPOBEJECHHUE OOPAOOTKU IPU3A00HHOM

30HBbI HA OTAAJICHHBIX K HOBBIX MCCTOPOXKJICHUAX, HC

HNMCIONINX 6a3 XPAaHCHUA XUMHUYCCKHUX PCATCHTOB
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adopt the experience of professionals in the area of
oilfield chemistry and take part in all projects.

CRE «Oilfield chemistry» relies on the large
amount of work that was earlier performed by OCI
in partnership with ZAO Chimeko-GANG. There
has been developed and implemented the whole
spectrum of new technologies for oil and gas
production. Owing to ZAO Chimeko-GANG these
theoretical developments has been deployed in the
field by many oil and gas companies in Russia and
abroad.

Today CRE «Qilfield chemistry» advances
the existing technologies and investigates new
prospective directions in the field of chemical
agents for oil and gas industry.

There have been developed technologies,
which allow redistribution of filtration flows at
the fields with low permeability without violation
the balance between injection and recovery
(patent of Russian Federation Ne 2185504 «Gelling
agent for oil recovery enhancement», patent of
Russian Federation Ne 2376337 «Composition for
produced water isolation in high-temperature
oil and gas wells»). Developed gelling agents in
surface conditions correspond to low-viscous water
solutions, which allow them to easily filter out even
into low-permeability porous medium. In formation
conditions they turn into gels. Gel formation occurs
under the impact of reservoir’s thermal energy.

To solve the problem of unbalanced depletion
of heterogeneous strata there has been developed
a complex technology of sequential injection of
different compositions, each of which directionally
affects alternations or reservoirs with definite
porosity and permeability properties (patent of
Russian Federation Ne 2263773 «Method of leveling
the profile log of injection wells»).

A large set of acid compositions that has been
developed is widely used nowadays. The set consists
of acid compositions Chimeko TK-2, Chimeko TK-3,
Chimeko GK, intensifying composition Chimeko
TK-2-K, special additives Neftenol K, corrosion
inhibitor IKU-118, sequestering agent Feriks.

These chemicals allow to cover almost the whole
spectrum of geological settings of formations

and contaminating deposits in the bottomhole
formation zone, as well as to prevent all negative
consequences of standard acids utilization. All this
allow to perform effective acid treatments.

Figure 2 shows the results of treatment of
production wells at the fields of OOO RN-
Severnaya neft with acid composition on the basis
of hydrochloric acid with addition of Neftenol K
of NK-FD grade. Treatment was combined with
injection of inclinator — hydrocarbon gel on the
basis of gelling complex Chimeko-N.

Dry acids and acid compositions (Suhokislota
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00pa310B KEPHOB MOCIIE
33aKA4KH KHCJIOT Ha
(PUIBTPALIMIOHHON YCTAHOBKE, MOJICTIUPYIOLIEH
MJIACTOBBIE YCIIOBUA, 4 TAKXKE IIPOU3BOAUTD BEIOOD
ONITUMAJIBHON PELENTYPBI KUCJIOTHOI'O COCTABA U
METOJUKHU EI'O IPUT'OTOBJIEHUSA B IPOMBICJIOBBIX
YCJIOBUAX.

B nacrosmee Bpemsa KUCIOTHBIE KOMIIO3UIIUNU
MHPOKO NpUuMeHsIoTcs B OO0 «PH-ITypHedTeras»,
OAO d'aznpoMmHedTh-HOA0pbCKHEDTET A3,

OAO «CyprytrHe@Teras», yCelHOCTb IIPOBEICHHU S
00pPaBbOTOK JOOBIBAIONIUX CKBAKIH COCTABIIAECT
6oee 80%.

B pesynbrare uccineJOBaHuH B 1a60paToOpuu
HOLI JIpoMBICI0BAsI XUMUsI» OblJIA CO3JjaHA
TEXHOJIOTUSI OOPAOOTKU HATHETATEIbHBIX CKBAXKHUH
OAO <«TatHedTh», IPHU3a00OHAA 30HA I1J1ACTA
(T1I3IT) KOTOPBIX 3aIPA3HEHA 3AKAYKOM CTOYHBIX
BOJI. TexHoOIOruA BKIo4aeT oopaboTky I13I1
KHCJIOTHBIM PACTBOPOM Ha OCHOBE CyXOKHUCJIOTBI
«CK-TK-4», <Hedrenona K» u ntHru6uTopa KOpposnuu
«MIKVY-118». B HacTOs1I€E BPEMS 3T4 TEXHOJIOT U
HTHPOKO IPUMEHSIETCS: 00paboTaHo 6osee 200
HATHETATE/JIbHBIX CKBAKHH, YCIIEITHOCTD COCTABIISIET
605ee 85%.

MupPOBO¥ ONBIT HEMPTEAOOBIYU ITOKAZBIBAET,
4TO OAHUM U3 Haudosee 3(pPEKTUBHBIX METOAOB
UHTEHCU(DHUKAIITNU PA6OTHI CKBAKUH ABJSICTCS
METOJ T'MJPABINYECKOro pa3peisa mtacra (I'PIT).
BBICOKOTIPOBO/ISIIITUE TPEITUHBI THPOPA3PHIBA

SK-A, Modificator CK-A, Suhokislota SK-B,
Suhokislota SK-TK-4) facilitate performing of
bottomhole zones treatment at remote and new
fields that don’t have their own storage bases of
chemicals and special equipment (acid pumping
units).

Modern laboratories of CRE «QOilfield chemistry»
allow comprehensive investigation of acids and acid
compositions, as well as determination of surface
tension on the line between acid compositions
and hydrocarbons, calculation of rock solvability,
corrosiveness of acid compositions, secondary
sedimentation after acid removal and compatibility
of acid composition with formation water and
oil. Moreover, they allow to estimate variation
of porosity and permeability properties of core
samples after injection of acids with the help of
filtration manifold, which simulates formation
conditions. It is also possible to choose the optimal
formula for acid composition and method of its
preparation in field conditions.

Currently acid compositions are widely used
by OOO RN-Purneftegas, OAO Gazpromneft-
Noyabyrskneftegas and OAO Surgutneftegas. The
success rate of acid treatments of production wells
is more than 80%.

As a result of performed investigations in the
laboratory of CRE «Qilfield chemistry» there
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MO3BOJIAIOT KPATHO YBEJIUYUTD IIPOAYKTUBHOCTD
CKBa>KUH. BaxkHEUITNM (DAKTOPOM YCIENTHOCTH
nposeacHus I'PI1 aBisieTcsa Ka4eCTBO IIPUMEHSAEMBIX
JKUJKOCTEN Pa3pblBa U IIPOIIIAHTOB. B HAacTOAIIEE
BpEMsI YCIIENTHO IPUMEHSAIOTCS PAa3PA60OTAHHBIE

B UTIX 11 HOLL «IIpOMBICJIOBASA XUMUSA> PEATECHTBI
JULA TIOJIYYEHU A TEXHOJIOI'MYECKUX JKUJKOCTEN
I'UpOpa3pbiBa HA YIVIEBOAZOPOLHOMU OCHOBE —
KOMILJIEKCHI FeJIMPYIONIUE «XUMEKO-T», «<Xnumeko-H»
U BOJHOU OCHOBE — KOMILJIEKC I'€JIMPYIOIMIUA
«XHMeKO-B». Bce pearenTsl U TEXHOJIOI'UU
3anareHToBaHblL HedrerazonoosiBaonimue
KOMIIAHHUU 3aKA3BIBAIOT 1A00PATOPUAM

HOLJ «I[IpOMBICJIOBAS XUMUA> UCCIETOBAHUA
IIPUMEHAIOMMNXCA HA X MECTOPOXAECHUAX
JKUJKOCTEHN PAa3PbIBa U IIPOMIIAHTOB C LIEJIBIO
BBIABJIEHHS COOTBETCTBUSA KA4E€CTBA UCIIOJIb3yEMbIX
MAaTE€PUAJIOB M peareHToB crTangaptam u 'OCT. B
HACTOAIIEE BPEMA OOJIBITMHCTBO JIAOOPATOPHUH
HOLI JIpOMBICTIOBASA XUMHUA» CEPTU(MHUIITUPOBAHEI B
cucreme TOKCOPT.

O HO¥ U3 BAXKHBIX IIPOOJIEM SBJISICTCS IPOBEJICHUE

TUAPABIUYECKOr'O PA3PhIBA B IIJIACTAX C HAJIUYHEM
OJIN3KO PACTIONIOKEHHBIX BOJJOHACHIIIEHHBIX
MIPOIUIACTKOB. IIpK 3TOM B Iponecce 06pa30BAHNAA
TPELIMHBI MOXKET HAPYIIUTHCA LIEJIOCTHOCTD
3KPaHA4, PA3AEIAIOMErO POAYKTUBHBIN IJIACT
OT BOJIOHACHIIIEHHOTO, 1 34 CUET O0JIEE BBICOKOH
MOABMXKHOCTH BOJbI — IPOHU3ONUTH OOPA30BAHME
KOHYC4a OOBOJTHEHHOCTH, IPUBOJSAIIETO K
O6BOAHEHHUIO NPOAYKIIUN CKBAXKUHBI.
Cnenuanucramu PI'Y HepTy 1 ra3a UMEHU
N.M. I'y6knHa 6bL1a co3aHa TexHosorus I'PIT B
COYETAHUU C U30IALTUEN BOAOIIPUTOKOB (I'PIT
¢ UBI). IIpu aToM B iportecce I'PIT B CKBaXXUHY
34KAYUBAETCA CEJIEKTUBHBIN BOJON3OIUPYIOIINIA
COCTAB — I'€JIb HA OCHOBE KOMILJIEKCA I'€JTUPYIOLIETO
«Xumeko-T». Pabors! 1o I'PIT ¢ UBIT c npuMeHeHuEM
reJIe00pas3yIomen JKUJKOCTH HAd OCHOBE KOMILJIEKCA

eI PYIOHIETO «XUMEKO-T> IPOBOAMIINCH CEPBUCHOM

komrmaHuer OAO «CMM» B BBICOKOOOBOTHEHHBIX
TEPPUTEHHBIX IIACTAX (OOBOJHEHHOCTD
CKBWXUH 96—98%) Ha MecTOpOXAcHUN Kamamkac
(Pecniybnnka Kazaxcran). YCIEIIHOCTD IIPOBECHU S
I'PIT o 10 ckBaxkuHaM cocrasuia 70%. ITpouecc
MIPOBEACHUS TH/IPABINYECKOIO Pa3phlBa IUIACTA
B COYETAHUU C U3OJAIIHEH BOJJOTIPUTOKOB
IIPEACTABJICH HA PUCYHKE 3.

B HOLJ JTIpOMBICIOBASI XUMUSI» Pa3paboTaHA

TEXHOJIOTUS CEJIEKTUBHON U30JISITUN BOJJOITPUTOKOB

Y PEMOHTHO-U3OJIAIMOHHBIX Pa60T (PHP)

C IpUMeHEHHUeM rugipodobusaropa «<AEP» u
TAMITIOHA>KHOI'O PACTBOPA HA YITIEBOJAOPOJHOM
ocHOBe «BTPYO». TaMIOHaKHBIA pacTBOp «BTPYO»
B 3aBUCUMOCTH OT BH/Id PA60OT MOXET OBITh

TOPUTOTOBJICH C TPUMCHCHHUECM IIECMCHTHBIX COCTABOB

«Cranpapr», «Meguym» U «<MHUKPO», OTIIUYAIOMUXCS
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have been created a technology of treatment of
OAO Tatneft injection wells, BFZ of which was
contaminated by waste water injection. The
technology includes treatment of BFZ with an acid
composition on the basis of Suhokislota SK-TK-4,
Neftenol K and corrosion inhibitor IKU-118. This
technology is widely used at present time: treatment
of more than 200 injection wells has been already
performed. The success rate is more than 85%.

Global experience of oil production shows
that one of the most effective methods of oil
recovery enhancement is the method of hydraulic
fracturing (HF). High-conductive fractures allow
to significantly increase wells productivity. The
most important factor of HF success is the quality
of applied fracturing fluids and proppants. OCI and
CRE «Qilfield chemistry» have developed chemical
agents that are used for production of hydrocarbon-
based fracturing fluids (gelling complexes
Chimeko-T and Chimeko-N) and water-based
fracturing fluids (gelling complex Chimeko-V).
These chemicals are successfully used nowadays.
All chemicals and technologies are proprietary. Oil
and gas producing companies place CRE «Qilfield
chemistry» different orders for investigation of
fracturing fluids and proppants, which are used at
their fields, for the purpose of checking the quality
conformance of used materials and chemicals
to Russian National Standards. Currently most of
the laboratories in CRE «Qilfield chemistry» have
TEKSERT certificates.

One of the main problems is to perform HF of
formations with close water-saturated alterations.
In this case during the process of fracture
generation it is possible to break the screen, which
separates hydrocarbon-bearing and water-bearing
formations. Due to the higher mobility of water the
formation of water cone can occur, which will lead
to watering of well production.

Specialists of RSUOG have created a technology
of HF performing in combination with water zones
isolation (HF with WZI). This technology provides
for HF and injection of selective water isolating
composition — gel, which is based on gelling
complex Chimeko-T. HF with WZI operations
were performed by oil service company OAO
SMM with application of gel-forming fluid on the
basis of gelling complex Chimeko-T. Operations
were performed in highly watered terrigenous
formations (96—98% watering) at Kalamkas field
(Republic of Kazahstan). The success rate of HF
of 10 wells was 70%. The process of HF with WZI is
shown on Figure 3.

In CRE «Oilfield chemistry» there has been
developed a technology of selective isolation of
water zones and cement squeeze with utilization
of water-repelling agent ABR and hydrocarbon-
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LIEMEHTHBIA COCTAB «MUKPO»
UMEET CyOMHUKPOHHBIH
pasMep 4acTull LEMEHTA
(B cpegHeM 4—7 MUKPOH).
CaMOI1 MaCCOBOM
OIepaIUEN C UCTTIOIb30BAHHUEM
XUMHUYECKHUX PEATEHTOB
SIBJISIETCS ONIEPALINS [NIYIIEHUSA
CKBAXMH. [IpuMenenue
Ka4E€CTBEHHBIX )KUJKOCTEH
IVIYIIEHUS, UTHTHOUPOBAHHBIX
JULS IPEAOTBPAIEHU A
HaOyXaHUA INITMHUCTBIX

1sman /I stage

—

B000HOCHBLLL NaIGCm / water-bearing formation

JKuoxocmo paspuiéa
Fracturing fluid

V=15-30m’

HeghmeHoCHbLE naacm

oil-bearing formation

B8000HOCHBILL NaIGCM / water-bearing formation

MUHEPAJIOB, OOPA30BAHUS
HEPACTBOPUMBIX B BOJIE COJIET, creacuna /well

KOPPO3UH, O6PA30BAHUS
YCTOMYUBBIX BOJOHE(MPTAHBIX
3MYJIbCUU TO3BOIAET
COXPAHUTB KOJJIEKTOPCKHUE
CBOMCTBA ILIACTOB.

B MITX 1 HOLI «IIpoMbIC/IOBAsA
XUMHUA> PA3PAOOTAHEI
KOMIIJIEKCBI PACTBOPOB
rnymenus (ITCXKT, YTKT —

HA [IOJIMCAXAPUTHOU OCHOBE,
JKI-MOP — Ha yIIIEBOJAOPOAHOM
OCHOBE), KOTOPBIE IIO3BOJIAIOT
HE TOJBKO COXPAHATD
KOJJIEKTOPCKHE CBOMCTBA
NPOAYKTUBHBIX IIJIACTOB, HO
TAKKE OE€30IACHO IIPOBOIUTH

—_—

1l sman /11 stage

Kuorxocmas paspoiéa
Fracturing fluid

IIponnanm /Proppant

Kuoxocmo paspoiéa
Fracturing fluid

B8000HOCHbLLL NaIGCM / water-bearing formation

TTooywika /Pad

Boomnwlii 2ens Ha
0CHOBe KOMNACKCA
«Xumerxo B»

Aqueous gel on the
basis of ChimekoV
complex

HeghPmenocHwill naacm
oil-bearing formation

B8000HOCHBILL NaIGCm / water-bearing formation

TEKYLIMH U KAITUTAIbHbIN
PEMOHT CKBAKUH, IIPH 3TOM
3HAYMTEIBHO COKpalas
3aTPAThl HA PACTBOP ITTYIIEHHUS.

Haumnas ¢ 2002
roZia MOMHUCAXAPUAHAA
JKHUJIKOCTD ITTYIIEHUSA MU POKO MPUMEHAETCA
Ha MecTopoxaeHusAx OO0 «PH-ITypHedTeras»,
OAO «Bapperanue@re», OAO «CnaBHEPTH-
Mernonnedreras», TNK BP OAO
«CamornopHedreraz» u OAO «OpeHOYypraedTh»,
OO0 «Openbyprrasmnpom», PYIITIO
«benopycHedTh» U Ap. Ha cerogHamumnm J1eHb
npoBejieHo 60see 1000 onepariuil MIymeHUs
JOOBIBAIONIUX CKBAKHH C UCITOJIb30BAHHUEM
NOJUCAXAPUIHOM KUAKOCTU Inymenus (ITCXKT).

IIpu IIyIIEHUU CKBAKHUH C HU3KUM IIJIACTOBBIM
JIaBJICHUEM HEOOXOAMMO, YTOOBI XKHU/IKOCTD
[JIYHIEHUs 00/Ia/1a71a HU3KOH INIOTHOCTBIO U B TO K€
BpeMsI 06€CIeUnBaAIa IPOTUBOABICHUE HA IJIACT
HAa IIPOTSKEHUH BCETO PEMOHTA.

JL1st pemenus JaHHOH IPOOJIEMBL pa3paboTaH
43PUPOBAHHBIN I'eJIb («TBEPAA IIEHA»), KOTOPBIA
06713/12€T MAJIOH INIOTHOCTBIO U HU3KOU
(UIBTPYEMOCTDIO, YTO MTO3BOJIAET UCIIONIB30BATD

Pucynox 3 - IIpouecc npoeedenus 2uoPasauteckozo pa3poviéa naacma
6 couemanuu ¢ u3oaanueti 6000NPUMOK0E

Figure 3 — The process of bydraulic fracturing in combination

with water zones isolation

based cement slurry BTRUO. Depending on the
type of operations, cement slurry BTRUO can be
prepared with application of cement compositions
CC Standard, CC Medium and CC Micro, which have
different dispersion degree. For example, cement
particles of CC Micro have submicron size

(4-7 micron at average).

The most popular operation that needs utilization
of chemicals is well killing. Application of high-
quality well killing fluids, which were inhibited
in order to prevent clay swelling, formation of
insoluble salts, corrosion and formation of stable
water-oil emulsions, allows to preserve reservoir
characteristics.

Specialists of OCI and CRE «Qilfield chemistry»
have developed well killing fluid complexes
(polysaccharide-based PSKF and UTKEF,
hydrocarbon-based KF-IER), which allow not only
to preserve reservoir characteristics, but also to
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IIOAT'OTOBKA CIICITMAIMCTOB

JIAaHHBIN COCTAB HA I'A30BbIX U TA30KOH/ICHCATHBIX
MECTOPOXKAEHUAX C AHOMAJIbHO HU3KUM I1IJIACTOBBIM
JasiuenueM (AHITT). IIpOMBIC/IOBBIE UCIIBITAHUA,
MIPOBEJCHHBIE 10 TEXHOJIOIUH ITTYIIEHUS «TBEPAOH
NEHOMU» HA I'a30BbIX MeCTOPOXaAeHUa OO0
«OpeHOypIrra3npom», H03BOJNIN IPPEKTUBHO
IJIYIINUTD CKBA’KHUHBL

OJHUM U3 CHOCOO6OB OCBOEHUS I'A30BbIX,
Tr'a30KOHJIEHCATHBIX U HEPTAHBIX CKBAKIH
ABJISIETCSA BBITECHEHUE CKBAXKUHHOU XKUTKOCTHU
PaCcTBOPOM CAMOT€HEPH PYIOMIENCA TEHHONU
cuctemsbl (CTTIC). PazpaboTaHHas1 KOMIIO3UIUS
CITIC no3BonseT 3P(PEKTUBHO OCBOUTDH CKBAXKHUHY
0€3 UCIONMB30BAHUA A30THON YCTAHOBKU. COCTAB
U COCOO NMIPUT'OTOBJIEHUS CAMOTI'€HEPUPYIOIIEICS
IEHHOU CUCTEMBI 3AIIATEHTOBAH (I1aTeHT PO
No2250364 «[TeHOO6PA3YIOHEI COCTAB s
OCBOEHM S U IIPOMBIBKH CKBA’KHH U CIIOCO6 ETO
IIPUMEHEHUS).

[IpoBenenure onepanui o yaaJaeHUIO
aC(aBTEHO-CMOJIO-TIAPA(PUHOBBIX OTJIOKEHU
(ACIIO) B 1OOGBIBAIOIINX CKBAXKUHAX, OCJIOKHEHHBIX
MOITIOMEHUEM IPOMBIBOYHON XUJKOCTH
(HECTAOUNBHBIN OEH3MH, IOAOTPETAA HE(PTD,
«Hedpac» 1 1p.), HE MOT'YT ObITh 3(P(PEKTUBHBL,

TAK KaK 3HAYUTEIbHAA UX YaCTb (DUIIBTPYETCA
B IU1ACT. K TOMY K€ U3 pacTBOpUTEIEH IPU

HUX IEPEHACHIIEHUH MOTYT BBIIIAIATh yoKE
pacrsopusimnecs ACIIO.

PazpaboTranHasg IPOMBIBOYHAA KUJAKOCTh
Ha 3MYJIbCUOHHO-TIOJIUCAXAPUAHON OCHOBE C
NPUMEHEHHUEM KOMIUIEKCA «XUMEKO-B», cmecn
ApOMATHYECKUX yIiIeBogopoaos «Hedppaca AK»

u momotero ITAB «Hedrenosna MJI» HO3BOJISIET
OTMBIBATH U 3PPEKTUBHO yaep:xuBaTh ACITO B
06bEME JIAXKE MOCJIE IEPEHACHIEHUS PACTBOPA,
TAK KaK 00J1a/14€T XOPOIMIMMHU PEOJIOINYECKUMH
CBOYCTBAMU.

ITponeccsl JOO6BIYU HEPTHU COIIPOBOXKAAIOTCS
OTJIOKEHUEM TBEP/IBIX OCATKOB HEOPIAHUYECKHX
COJIEN, HAKATJIMBAIOIMXCA HA CTEHKAX CKBAKUH
U IIOJ'bEMHBIX TPYO, B HACOCHOM OOOPYJOBAHUN
1 HA3€EMHBIX KOMMYHHUKALIUAX CUCTEMBI COOpA U
MOATrOTOBKU HE(PTH. HaKoIIeHNEe HEOPTAHUYECKUX
OTJIOKEHUI OCJIOKHAET JOOBIYY HEPTH, IPUBOJUT K
BBIXOJTy U3 CTPOSI JOPOTOCTOSIIETO OOOPYAOBAHMS, K
JIOTIOJTHUTENBHBIM PEMOHTHBIM PA60OTAM.

OCHOBHBIM UCTOYHUKOM BBIITAJCHUS COJICH
SIBJISIETCS BOJA, JOOBIBAEM Al COBMECTHO C
He@TBIO. [TpoLecC OTIOKEHN S HEOPIAaHNYECKUX
COJIEH CBSI3aH C IIEPEHACHIIIIEHUEM IOy THOH
JOO6BIBAEMOI BOJIbIL 34 CUET U3MEHEHU S (PU3UKO-
XUMHUYECKUX NAPAMETPOB CUCTEMBI TOOBIYU
HedTH (TEMIIEPATYPBI, JABJICHUS, BBI/ICJICHHUS I'a34,
KOHIIEHTPAIIUH OCATKOOOPA3YIONINX HOHOB U T.JT.).
XHUMUYECKUI COCTAB IPOMBICJIOBBIX BOJ] IOCTOSIHHO
MEHSETCS IO MEPE BBIPAOOTKH 3a11ACOB HEPTHU, UTO
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safely perform well maintenance and workover
operations, while reducing operational expenses
significantly.

Starting form 2002 polysaccharide well killing
fluid is widely used at the fields of OOO RN-
Purneftegas, OAO Varjeganneft, OAO Slavneft-
Megionneftegas, TNK-BP’s OAO Samotlorneftegas
and OAO Orenburgneft, OOO Orenburggazprom,
RUP PO Belorusneft and others. More than 1000
production wells killing operations with utilization
of polysaccharide killing fluid (PSKF) have been
performed by the present day.

When killing wells with low formation pressure
it is necessary for the killing fluid to possess low
density and at the same time to provide a back
pressure during the whole process of well workover.

To solve this problem there has been developed an
aerated gel («solid foam»), which has low density and
filterability. This allows to use this composition at
gas and gas-condensate fields with abnormally low
formation pressure (ALFP). Field tests at the fields of
OOO Orenburggasprom that were performed using
the technology of «solid foam» well killing allowed to
effectively kill wells.

One of the methods of gas, gas-condensate and oil
wells development is the replacement of well fluid
with self-generated foam system (SGFS). Prepared
composition of SGFS enables effective development
of well without nitrogen pumping units’ utilization.
Composition and method of SGES preparation
is proprietary (patent of Russian Federation Ne
2250364 «Foam generating composition for
development and cleanout of wells and method of its
application»).

Performing of asphalt, resin and paraffin deposits
(ARPD) removal operations in production wells,
which are complicated by the absorption of
circulation fluid (unstable gasoline, hot oil, Nefras
and others), is not efficient since the major part of
ARPD filters into formation. Moreover, dissolvent
(when supersaturated) can produce already
dissolved ARPD.

Circulation fluid, which is based on polysaccharide
emulsion with addition of Chimeko-B complex,
the mix of aromatic hydrocarbons Nefras AK
and washing surfactant Neftenol ML, has been
developed. It allows to wash out and to effectively
hold ARPD even after supersaturating of solution due
to its good rheological properties.

The processes of oil production are accompanied
by deposition of solid sediments of inorganic salts
that are accumulated on wellbore and lifting pipes’
walls, in pumping equipment and surface supply
pipelines of oil gathering and processing systems.
Accumulation of inorganic sediments complicates 0il
production, leads to failure of expensive equipment
and unplanned shutdowns.



O6YCIABINBAET MHOIOOOPA3UE U U3MEHUYHUBOCTD
BO BDEMEHM COCTABA COJIEBBIX OTIOXKEHUI.

W3 U3BECTHBIX HA CETO/IHS CIIOCOOOB OOPHOBI C
OTJIOKEHUSMU HEOPIAHUUYECKUX COJIEN HAaUboIee
3(PPEKTUBHBIM U TEXHOJIOTUYHBIM SBJISIETCS CIIOCOO
OPEAYIPEXACHUS OTIOKEHUI C IPUMEHEHHUEM
XUMUYECKUX PEATEHTOB — MHI'HOUTOPOB
COJICOTIOKEHUH.

B MITX 1 HOLI «IIpOMBICIOBASA XMUMUSA>
Pa3paboTaH UTHTUOUTOP CONCOTAOKCHUN
«MITHCAaH», TPOMBIIIJIEHHBIE UCIIBITAHUS KOTOPOTI'O
Ha MecTopoxaeHuAX OO0 «PH-IlypHedTeras»
MO3BOJIUIN IIOBBICUTD CPEAHIOIO HAPAOOTKY HA OTKA3
¢ 121 no 212 cyTok. I1lpy 3TOM HAJIO OTMETUTD,
4TO NPUMEHEHNE UHIUOUTOPA «MIHCaH» B
OOO «PH-TlypHedTeras» npoBOAUIOCH HA
MECTOPOXKIEHUAX C BBICOKHUM I'd30BBIM (DAKTOPOM,

B YCIIOBUSAX, KOTJA PYTUE MHIUOUTOPHI OBLIH
IPOCTO HE 3P(PEKTHUBHBL

BonpIoe KOIU4eCTBO POOIeEM IPU
IKCILTyaTAI U JOOBIBAIOINX CKBAKIH BbI3BIBAET
HEKAYECTBEHHOE BCKPBITHE I1acTa. HOLL
«[IpOMBICJIOBASI XUMUS» IPUMEHSET PA3PAOOTAHHBIN
OypOBOH pacTBOP HA YITIEBOAOPOAHOM OCHOBE
«PYO-NOP», TO3BOJIAIOINI U30ETATh 3ATPA3HEHUT
NPU3A60MHOM 30HBI ITPH BCKPBITHU IIACTA.
«PYO-HNDOP» — 9TO 3My/IbCUOHHAA CUCTEMA,
JHCIEPCUOHHOU CPEOI KOTOPOU ABIAETCA
JU3EJIBHOE TOIUIUBO C JOOABKAMH SMYJIBI'ATOPOB,
OPraHO(pUIBHOI ITTUHBL, PETYJIATOPOB
(PHUIBTPALMU U PEOJIOTHH, 4 JUCIIEPCHON (PA30U —
MHHEPATUZOBAHHAA BOJA.

B mocnegnme rognt pactsop «PYO-UOP> (MOP —
WHBEPTHO-3MYJIBCUOHHBIN PACTBOP HA OCHOBE
«OMmynpraropa MP», «<Hedrenona H36 niu H3»)
MPUMEHSAJICA TIPU Oy PEHUN BEPTUKAJIBHBIX U
HAKJIOHHO-HAIIPABJIEHHBIX CKBA’KUH B 3aIT4THON
Cubrpu, IpH BCKPBITUU HEPTIAHON OTOPOUKHU
VPEHT'OUCKOTO Ira30KOHAEHCATHOI'O MECTOPOXKAECHUS,
NPOAYKTUBHBIX HEPTAHBIX IUIACTOB
MecTopoXxaeHuH [Typrierickoro csoza (I'yOKMHCKIH,
Cesepo-T'ybkuHCKUI, TapacoBCKUI, BapCYKOBCKUH,
XapaMnypckun), HU>KHEBApPTOBCKOT'O CBO/IA
(Hosni11 [Tokyp), B BocTrounoi Cubupu Ha
MECTOPOXAcHUAX Opy6ueHO-TOXOMCKOM 30HBI
He@TerazoHaxkorieHus (KyloMOMHCKAs IJIOIA/Ib).

M3 BCEro BBIMECKA3aHHOTO caenyeT, 4To B HOL
«[IpOMBICSIOBASI XUMUST» TIPOBOAATCS PA3PAOOTKHU
B IIMPOKOM CIIEKTPE HEPTENPOMBICJIOBOA XUMMU.
HOLI «IIpOMBICJIOBASI XUMUSI> PA3PAOATHIBACT
HOBBIE 3(P(PEKTHUBHBIE PEAT'ECHTHI U TEXHOJIOIUH
JUIs1 Oy peHUs, IVIYIIEHUS M PEMOHTA CKBAXKUH, JJI51
KHUCJIOTHBIX OOPA0OTOK U ' PABINYECKOI'O PA3PbIBA
IJIACTA, 17151 HOBBIICHUS HE(PTEOTAAYH T171ACTA,
HOBBIC 3(DPEKTUBHBIE PEATEHTHI —

WHTUOHUTOPBI KOPPO3UH, UHI'HOUTOPHI
coneobpazoanus 1 [1AB.

training of specialists

The main source of sedimentation is produced
water. The process of inorganic salts sedimentation
is connected with supersaturating of produced
water due to alteration of physical and chemical
parameters of oil production system (temperature,
pressure, gas emission, concentration of ions that
generate sediments, etc.). Chemical composition
of produced water is continuously changing in
proportion to production of oil reserves. This
determines diversity and variability of composition
of salt sediments.

At present time one of the most effective and
practically feasible technologies of inorganic salts
sedimentation control is the method of prevention
of sedimentation with utilization of chemical agents —
salts sedimentation inhibitors.

In OCI and CRE «Qilfield chemistry» there has
been developed salts sedimentation inhibitor Insan.
Pilot tests of this inhibitor at the fields of OOO
RN-Purneftegas allowed to increase average time
between failures from 121 to 212 days. It is necessary
to mention that inhibitor Insan was applied at those
fields of OOO RN-Purneftegas, which have high gas
factor, and in such conditions that other inhibitors
were simply ineffective.

A large amount of problems during production
wells operation is caused by unsatisfactory
drilling of formation. CRE «Qilfield chemistry»
uses hydrocarbon-based drilling mud RUO-IER
that allows to avoid contamination of BFZ during
formation drilling. ROU-IER is an emulsion system,
external phase of which is formed by diesel fuel with
addition of emulsifying agents, organophilic clay,
filtration and rheology regulators. Internal phase of
the system is formed by brine.

In the recent years HBDM-IES solution (IES —
invert-emulsion solution on the basis of Emulsifier
MR and Neftenol NZb or NZ) has been widely
used for vertical and directional drilling of wells in
Western Siberia, for oil rim drilling at Urengoyskoe
gas-condensate field, formation drilling at the fields
of Purpeiskiy fold (Gubkinskiy, Severo-Gubkinskiy,
Tarasovskiy, Barsukovskiy, Harampurskiy) and
Nizhnevartovskiy fold (Noviy Pokur), as well as
for development of wells in Eastern Siberia at the
fields of Yurubcheno-Tohomskaya oil and gas zone
(Kuyumbinskaya area).

All the above-mentioned information is the
evidence of the fact that CRE «Qilfield chemistry»
develops new technological solution in a wide
spectrum of oilfield chemistry. CRE «Oilfield
chemistry» develops new effective chemicals and
technologies for drilling and killing of wells, well
workover, hydraulic fracturing and acid treatments
and oil recovery enhancement, new corrosion
inhibitors and inhibitors of surfactants and salts
formation.
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AHKETA «BpemeHun konTioOMHra»

The Coiled Tubing Times
QUESTIONNAIRE

MBI HIOIIPOCHUIN PECIIOHIEHTOB OTBETUTH

Ha CJIEYIOIIHE BOIIPOCHI:

1. Y13 KaKMX UICTOYHHUKOB BBl ITOTydaeTe HH(POPMAITHIO,
HEOOXOAVMYIO IS IPOPECCUOHAIBHOI'O POCTA?
(YKaxkuTe, IIOXaAyUCTa, KOHKPETHBIC MICTOYHUKIN)

2. Kakue ocHOBHBIE Oniepaniuu Bame npegrnpusatue
MIPOBOJIUT C IIOMOIIBIO KOITIOOMHI'OBOT'O
060pPyAOBAHMS?

3. Kakue yHUKaJIbHBIE OIlepaliny BaM yaaBanoch
MIPOBOAUTH C HOMOIIIBIO KOMTIOOMHTOBBIX
YCTAHOBOK?

4. O KaKMX KOJITIOOMHI'OBBIX TEXHOJIOTHUAX U
KOHKPETHBIX OIEPAIUAX Bam XOTesnoch Obl 3HATH
OoJble?

5. Kakme HOBBIE TEXHOJIOTUH Bare npeanpusarue
CO6HpaeTCcsa OCBONUTH? Kakye HOBbIE BU/IbI
HIPOAYKLIMU BBIITYCKATD?

6. Kakue TeXHONIOIMH He(PTEra30BOro CEPBUCA OyAyT
Haub0Js1e€ BOCTPEOOBAHBI B OJIMKAIIEM OYAyIIEM?

M.D. IBUOOPOTIHH,

000 dasnpomuedTH-BOCTOK>

1. ’Kypnasnsl <Hedrerazosoe geno», <Hedrerazosas
BEPTUKAJTIb».

2. OcBoenue niocine I'PIT.

>

4. O IUKBUJALIMU ABAPUM B CKBAXKUHAX, 3aPE3KE
OOKOBBIX CTBOJIOB.

5. —

6. Cranmaprubiit KPC u TPC, TPIT, npoune Buabt [THIT,
3bC, TMKBUIALINS ABAPUI, B TOM YUCJIE
C IPUMEHEHUEM KOJITIOOMHT 4.

B.I. Tapan, ITorraBCcKas ra3oHeTAHAS

KOMIIAHH A, YKpaHHA

1. UuaTEpHET, XKy PHAJIBL.

2. OCBOEHUE CKBAKUH 430TOM, OUMCTKA 32004,
KHUCJIOTHBIE OOPA6OTKH IPU3A60MHON 30HBL.

3. JlJoBubHBIE PA6OTEL, IECKOCTPYHHAA TEPPOPALTUSL

4. O 6ypeHUH OOKOBBIX CTBOJIOB € TOMOIbIO THKT.

5. KUCIOTHBIN Pa3pbIB IUIACTA C IIPOIIIAHTOM.

6. Te, KOTOPBIE O3BOJISIIOT MTPOIOKATH JOOBIUY U3
HHU3KOACOUTHBIX CKBAKITH.
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We asked the respondents to answer

the following questions:

1. Where do you get information necessary for
your professional advancement? (please specify
particular sources of information)

2. What are the main operations conducted at
your company with the use of coiled tubing
equipment?

3. What unique operations did you manage to
perform with the use of coiled tubing units?

4. What coiled tubing technologies and specific
operations would you like to know more about?

5. What new technologies does your company
plan to master? What new types of products
does your company plan to produce?

6. What oil and gas service technologies will be
in demand in the nearest future?

M.F. Dviborodchin, Gazpromneft-

Vostok

1. Oil and Gas Business, Oil and Gas Vertical
journals.

2. Well completion after hydraulic fracturing.

3. -

4. About mitigation of accidents happening
in the wells, about sidetracking.

5. —

6. Conventional workover and well servicing,
hydraulic fracturing, other EOR methods,
sidetracking, mitigation of well accidents,
including that with the use of coiled tubing.

V.G. Taran, Poltava Petroleum

Company, Ukraine

1. Internet, journals.

2. Well completion with nitrogen, bottomhole
cleaning, bottomhole area acidizing.

3. Fishing works, sandblast perforation.

4. About sidetracking with the use of coiled
tubing.

5. Acid fracturing with the use of proppant.

6. Technologies that allow continuing the
production from the low-performance wells.



H.A. CyaraHos, OAO «CyprytHedreras»

1.

CrienanbHas JUTEPATYPA U BHYTPEHHSASA

UH(pOPpMALIMA KOMITAHUHU.

. KannrasnpHblfi pEMOHT CKBAKHUHEBI ITyTEM
YIJIYOJIEHUS HA ICTIPECCHU .

.CMm1m 2.

. O HOBEHINIUX JOCTHKEHHUSIX B OOJIACTH KOJITIOOMHT'A

U IIPUMEHSIEMOM UHCTPYMEHTE.

. BypeHnue CKkBaKuH Ha JETIPECCUH.

IO0.A. Kn1ieHKo, <Peruon», YKpannHa

1.
2.

(SN

5.
6.

HNnrtepHer.

KucnorHabeie 06pabOTKHU, OCBOCHUE, YIAJICHHUE
MPOOOK.

. Kucnornsie 06paboTku ¢ 6onpmumu oobemamu CKP.
. O6 ygasieHUHU IECYaHbIX TPOOOK IIEHHBIMHU
CHUCTEMAMMU.

Pa6oTHI C TEHHBIMU CUCTEMAMMU.

CKP, T'PI1, ocBOEHME, yIaJIEHUE TIPOOOK.

B.I. BacuiabeB, OO0 T'a3znmpom Joob14a
AcrpaxaHp»

1.

IIpenoXKeHns CEPBUCHBIX KOMITAHUI-

OJAPATYHUKOB, OTPACIIEBBIE )KYPHAJIBI, UHTEPHET.

. Ouucrtrka HKT u ctBOMa cCKBakHBI, CKO,
ussiieueHue I10.

. TTonyuenue npoOMBIIIIEHHOM CBA3HU C IJIACTOM
B CKBA>KWHE, UMCIOIIECH ITPOOKY TOJIIUHOMN
npuMepHo 1000 M; pabota ¢ MaxCO3 KOMOaHUU
IlnroMbepixke».

. O MOBBIMIEHUN OT/IA4YH IIJIACT4, PAO6OTE B
HAKJIOHHBIX ¥ TOPU30HTAJIbHBIX CKBA)KHMHAX.

. [ToBeimeHNnE O1U1aYE€HHOM 3(PPEKTUBHOCTH
npuMeHeHus 'HKT.

. [IoBBIITIEHNE OT/IA4H NIJIACTOB, CTPOUTEIBCTBO

Y 3KCILTYATAIUs MHOT'O3200MHBIX CKBAXXKWUH U

WHTEJUICKTYAJIbHBIX CKBAXKUH. ©

D.A. Sultanov, Surgutneftegaz

1. Specialist literature and company’s inside
information.

2. Well workover by the way of underbalanced

well deepening.

. See item 2.

4. About latest achievements in the sphere of
coiled tubing and applicable tools.

5. —

6. Underbalanced well drilling,

(S}

Yu.A. Kitsenko, Region, Ukraine

1. Internet.

2. Acidizing, well completion, plug removal.

3. Acid treatment with big amounts of acid
fracturing.

4. About removal of sand plugs using foam
systems.

5. Work with foam systems.

6. Acid fracturing, hydraulic fracturing, well
completion, plug removal.

V.G. Vasilyev, Gazprom Dobycha

Astrakhan

1. Proposals of the contracting service companies,
trade journals, Internet.

2. Cleaning of oil well tubing and wellbore,
acidizing, downhole equipment retrieval.

3. We managed to get production connectivity
with the reservoir in a well with about 1,000-
meter plug; work with Schlumberger’s MaxCO3.

4. About EOR, about working in slant and
horizontal wells.

5. Enhancing paid efficiency of coiled tubing
application.

6. Enhancement of oil recovery, construction and
operation of multibranch wells and intelligent
wells. ©

TEXHOJIOTNHU ITPUMEHEHUWA KOJITIOBUHTA

B KHUre paccMOTpPEHbI
BOMPOCHI TEXHUKM

N TEXHONOrnN
HenpepbIBHOM

OnuMcaHbl OCHOBHbIE KOHCTPYKLIMM
OTeyeCcTBEHHbIX U 3apyDeXKHbIX
KONTIOOMHIOBbIX arperaTos,
YCTPOMCTBO VX Haubosee BaXHbIX
y3n0B. [laHbl cBefleHsl O KOJIOHHaX

KONOHHbI TMOKUX TPy6.

AA Tpemwsarx, HH. Ceporox, A.E.Kpasuenxo

rnbkumx Tpy6. MprBegeHa MHbopMaL s
00 0COGEHHOCTSIX TEXHONOFNYECKUX
MPOLIECCOB C UCMOJIb30BaAHMEM
KonTIoOWMHra npu bypeHuy,
KanuTanbHOM PEMOHTE

U reousnyeckmx UCCIefoBaHMUSAX
rOPU30HTaJIbHbIX CKBaXXWMH.

KHura nmeet rpud YMO no
HedTerazoBomy o6pa3oBaHuio n
npepHasHa4yeHa ans UHXeHepHo-

TEXHNYeCKMX paboTHMKOB,
3aHMMAIOLLMXCS UCMOMNb30BaHNEM
TEXHOMNOr I KONTIOOMHTa, a TakXke

B KayecTBe y4ebHoro nocobus ans
CTYAEHTOB He(TENPOMbICIOBbIX
creumanbHoOCTEN.

KHWry MOXHO 3aKasaTb M0 3J1. MoYTe:!
130504t@mail.ru unun no Ten.:
89185243701. CronmocTb be3 yyeTa
nepecbiiky coctaBnseT 1000 pyGnein.
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YEPHOMOPCKWE HE®TEMAZ0OELIE KOHTEPEHLWA
OIL & GAS BLACK SEA CONFERENCES

MEXAYHAPOJAHDIE
HAYYHO-NPAKTUYECKVUE KOH®EPEHLIUM

el

w"'_

OCHOBHBIE TEMbl KOHPEPEHLIWH:

+ HOBLIE TEXHONOMMK DYPEHWA, 3aKAHYHMBAHMA M PEMOHTA
CHBAMMH;

* NPOEKTHPOBAHWE, OPTaHM3ALMA, KOHTPONE K CyNepean-
3uHr Bypoebix pabor;

L FEEIISJI'IE-H'-IECHCIE CONpoBOMOEHHE I'IFI-I'J-LI,EECI'J-E CTpOM-
TENLCTEA W DEMOHTA CKEAMKWH;

« YNPAENEHWE TPAEKTOPWEN CTEONE CHBAMMH,
reoHABMIaLKA;

* CTPOMTEABCTED MHOMOCTBONEHBIX CHBAMKH M KPC 3a-
pe3kon GoKoBLIX CTBONDE;

* QYPOBLIE YCTAHOBKK W yCTaHoBKKM KPC;

* A0NOTE M CKBAMMHHBIA MHCTRPYMEHT;

CBOP, noaAroToeKka U TPaHCNOPTUPOBKa yrneeoaopoaoe 2012
Coum, 19-24 mapta 2012 r.

OCHOBHBIE TEME! KOHS®EPEHLIMM:

» NpoekTMpoBaHue obwekTos cbopa, NOArOTOBKHK W
TPaHCNOPTHPOBKH YINEBOA0R0A0E;

« NPOMBICAOBEIE M MATHMCTRaNbHBIE TRYBONPOBOOL,
TpyBONPOBOAHAA M 33N0PHAA apMaTypa;

» HHHOBALMOHHBIE TEXHONOMMH MOHMTOPMHIE
TEXHWHECHOMD COCTOAHMA TPYOONPOBOLHLIX CHCTEM;

« 0DOpPYA0BAHME HACOCHLIX W KOMMPECCOPHBIX CTAHLUMEA;

* CTRPOMTENLCTEO W IHCAAYATAUMA HEedTerasoxpaHun ML,
pesepeyapHoe 0DopyAOBAHKE;

« Bopeba ¢ Koppo3Men, NpeaynpesaeHe 1
nWKBKAaUMA ACNO;

CUBPEMEHHHE TEXHO/IOTMKU KanUTaIbHOINo pemMoHTa CKBa*XWH KU

nosbiWeHUA HedTeoTAaum nnacTos. MepcnekTUBbI PasBUTHUA
leneHgmuK, maid 2012 r.

OCHOBHBIE TEMbl KOH®EPEHLIMI:

* PEMOHTHO-MIONAUMOHHBIE paboTel B HedTAHLIX
M F330BbIX CHBAMMHAX;

* NOBLIWEHHE HedTeoTAauH NACTOB;

» HHTEHCHGMKALKMA AoGei4M HedTH U rasa;

« [YLWEHWE CHBAMMWH, BpeMeHHan GnokupoRka
NPoAYKTHEHEIX NNACTOR;

+ BTOPHYHOE BCHPBITHE;

» KDEMNAEHWE NPH3a00HHBIX 30H
cnaboCUEMEHTHPOBAHHBIX KONNEKTOPOE;

* NMMHEMQALMA OCNOMHEHWA NPK BYDEHKK CHEAMMH;

HHDOPMALIMOHHAR NOOOEPHEA:
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CTpDHTEJIhCTBD W PEMOHT CKBaXHUH 2011
FeneHammk, 26 ceHTabpa - 1 oktAbpa 2011 r.
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« CUETEMBI BYpOBbLIX PACTBOPOE, MaTEpHank!
M XMMHUECHHE PEAreHThI;

* UEMEHTMPOBAHWE M DEMOHTHO-M30NALMOHHLIE paboTw;

= DCBOEHWE CKBAMMH W BbI30B NPWTOHAE;

* APEAYNPeRaSHHE U NHKBMAALWA OCAOHHEHMWIA;

* TpyBbl HEGTAHOrD COPTAMEHTE M pe3bboBbIe COBAMHEHMA,
H3ONALMA;

+ AETOMATHIMPOBAHHBLIE CHCTEMBI YNPABAEHMWA;

* aHEProshGEeHTHEHLIE TEXHONOMMMK,

OPTAHHIATOPEI:
* OPraHW3auUMA CEPBKCA;
* CHHMHEHME CTENEHW PUCKOB M —
HHETN
NPOMBLIWAEHHAA DE30NACHOCTE.
] s A i i o He
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+ COBPEMEHHBIE TEXHONOTMM, MAaTERHANL! M PEArEHTH B CHCTEMaX
cBopa, NOAroTOBHK M TPAHCNOPTHROBHH YINEBOA0POLOE;

« PHIMHO-XMMMHYECHHME METOALI PEMYAMPOBAHKMA CTPYKTYPHO-
PEONOTrHYECHWX CBONCTE HedTer;

+ ABTOMATHIAUMA WHDpAcTPYKTYR, KKMMN, WT-TexHonorvuM;

« 0BCAYHMBAHWE M OXpaHa Tpybonpoeogos, obecnevyeHme
NPOMBIWASHHDR, NOMAPHOA M IKONDMMYECKOW DEIONACHOCTH;

* CEPBHCHBIE paboTel B NpoUEccax
CTPOMTENLCTEA M IKCAAYATALMM
obbwextos cOopa, NOArOTOBKK W
TRAHCNOPTHPOBKK YIAEBOA0POAOBE.

OPFAHWIATOR :
MHHTITG

OO0 s Sepss Harra’

milGas

e resncs

* 33pE3Ka BTOPBIX CTEBONDB;

* POAb FeoA0ro-NPOMLICADBEIX MCCNEQ0BaHHA
NPY PEMOHTE CKEaWMWH;

* MPMMEHEHWE KOATIODMHIOBBIX TEXHONOMMIA;

L] BH',I'TPHCHBEI)HHHHMITI HHCTPYMEHT W TEXHONOMWYECKDE
obopynoBaHWe;

+ OPraHW3aumAa CepEMCHBIX YCAYT;

* TEXHHHO-IHOHOMMYECKMA aHANKUI
NPOEHTOB, CYNEPBaR3NHT, YNPaBNEHHE;

- HHI:]}DPMEILI,HOHHI:IE TEXHONOMMK,

OFTAHWIATOR :

HHTITO

AN s s )

A
Neftegaz. RU

Mo sonpocam yyacTua obpawaiTecs:
Tel ffax: +7 (B61) 216-83-63 (-64, -65)
E-mail: info@oilgasconference.ru oilgasconference@mail.ru
www.oilgasconference.ru



lycenuyHble sxckasamopsl Husky 4 luGpudHste KonmiobuH20aLIe YomaHoasu

Kanapckana komnaHua «Popmoct MHgacTpuan, ocHoBaHHas B 1965 rogy, ABNAETCA OOHWUM

M3 MUPOBLIX NWAEPORB NO NPOEKTUPOBAHWIO U NPOM3BOACTBY BLICOKOMOBWMNLHOW BE3aexoaHon
TEXHWKK, a Take Gyposoro obopyaoBaHUA, MCNONL3YeMoro B HepTerazoBoM U ropHOW OTPacnAx,
Anst BypeHUA CKBaXWH Ha BoAY U reonoropaseenoyHsix pador.

[FOREMOST

«PopmMoCT» — 3TO!

« KonecHble 1 ryceHuyHble TpaHcnopTepsb
NOBbILLEHHOW NPOXOAUMOCTH
C rpy3sonogsemHocTeio ot 1 go 40 T;
BypoBeie ycTaHoBkn aAns BypeHus
CTaHAAPTHEIMKM BYpPUNBHBIMK TpyGamu;
MBpuaHLe KONTHBWHIOBLIE YCTAHOBKM
rpysonogsemHocTeio ot 75 ao 300 T,
BepxHue nprveoObl pasnuyHon
rey3onogeemMHOCTH,
WMH#eKTOPbI paann4Hon rpy3onNoabLeMHOCTH;
BypoBkle yCTaHOBEM ABOWHOIO POTORPHOMD
BypeHus;
Bypoekle ycTaHoBKW ¢ obpaTHol
UMPKYNALMER ANA U3LICKAHWIA;
CwvcTemsl aBToMaTU4eckoi nogasqv Tpyo;
MpuHapnexHocT: BydepHsie NPOBOAHMKK,
amMOpTU3aLUNOHHBIE COBANHUTENM,
poTopHLle BKNaALILK, BypuneHblie TpyDb
¢ 0DpaTHOW UMPKYNALMEN,

BepxHue npusodsl

[FoREMOST

000 «®opmoct Menonwn MugacTpuz Numuteg»
119180, P®, Mockea,

yn. Manas Monsauka, 12A, oduc 11

Ten.: +7 (495) 234 98 16

E-mail: foremost@comail.ru

Myneepsr Nokamic Web-site: www.foremost.ca




PETHUOHBI

B anuueHTpe rmapopa3spbiBa
Hydraulic Fracturing at Close-up

NMPAKTUYECKM KAXXObIA OEHDb
HA NPEAMNPUATUN OAO «THK-
HATAHb» MPOBOAATCA PA3PbIBbI
HEDTEHOCHbIX NMJIACTOB

Hemrozum, oaxnce onwvimmoim, HehmAaHUKam
YOaBaIOCh YBUOCINb, KAK 8E0eniCs
10020MOBKA K OCHOBHOM)) 28071020~
mexnureckomy meponpusmuro THK-
Hazamne — zuapogozspbzey naacma. Mne e
1083710 HAb00ANb UACb NPOUECcCd,
nOY)Y8CIMBOBAIND MOULL HACMPAUBACMOL0
000DYO0BAHUL, <TPUKOCHYIMBCA» K
MOHHAM NPONNAHMA U XUMUHECKO20
peazenma. Lllaz 3a uia2om USHAYAILHO
pymypucmuneckas aoopesuamypa l'PI1
CMAHOBULACH 8Ce O0J1ee NOHAMMOIL, (i 8
COZHAHUU CIMAJIA IPOCTYNAMb CPOLHASA
cxema 8bICOKOMEXHONIO2UMHO20 Meood
UHMEHCUPUKAUUU NPUIMOKA HedmiL —
O00HO020 U3 CAMBLX HAYKOCMKUX U
UHHOBAUUOHHBLX 1POUECCO8 Hl
npeonpusmulL.

3A NHHOBALIMAMU

Bropnuk. CTpeKu 4aCOB IPUOIUZUIUCE K OTMETKE
15.00. Bpems oTHpaBigaThCA B JOPOry. Hamt myTh nexxuT
Ha JOIOJIHHUTEIBbHBIN KyCT 119-BHC, Ha KOTOPpOM
3aKAHYUBAETCS OATOTOBKA K TU/IPOPA3PBIBY IIJIACTA.
CrenuanrucTaMu OT/AEA YIPABICHUS IPOEKTAMHU IO
I'PIT 6b11 COTIACOBAH ITUIAH I'M/IPOPA3PbIBA IJIACTA HA
CKBaXXUHE 5593-BHC. OxXnaeMblii TPUPOCT U3BICYEHN
YIJIEBOJOPO/IA TOCJIE PEMOHTHBIX PAOOT COCTABUT HE
MmeHee 12 T.

IIpeaBapUTENBHO OOIAYUBIINCD B 3AITUTHYIO
CHELIOJEKY, 3AXBATHUB C COOOU KACKY U CIIEITUAIbHbBIC
OYKH, OTTIIPABJIAIOCH B ITyThb. Ha npeanpusarumn «IHK-
HsAranb»> OrpOMHOE 3HAYEHHE IPUAAETCA TEXHUKE
06€30I1aCHOCTH, TOUHOMY COOIIO/ICHUIO BceX HOpM HSE.
HukoMy He y1acTCs IPOUTH HAa MECTO MPOBEICHUS
TUAPOPA3PBIBA O€3 CPEACTB UHANBUYAIbHOU 3AITUTHL

Jopora 1o MECTOPOXKICHUS 3aUMET MOPSAIKA 45 MUHYT.
CaMoe BpeMs PaCCIPOCUTB O MPEACTOANNX PEMOHTHBIX
Pab0TaxX HA CKBAXKUHE.

TOHKOCTH TEXHOJIOTMYECKOT'O IMPOLIECCA PACKPBLI
Orer COCEHKO, DyKOBOAWTEJIb OTAEJIA YIIPABICHUS
npoekramu 1o I'PIT. KcraTtn, MMEHHO B BO3IVIABIAEMBIA
UM OT/IEJI HEJABHO MPHE3KAJIH IIATh CIIELIUATIUCTOB B
06JIaCTH THAPOPA3PHIBOB ITACTA U3 HI>KHEBAPTOBCKA
u Openbypra. Llesb BU3UTa — 03HAKOMUTBCS C HOBBIMU
TEXHOJIOTUAMU U PA3PAOOTKAMH, A TAKIKE ONBITHBIMHA

90 Ne 2-3 (036) Mions / June 2011

ALMOST EVERY DAY TNK-
NYAGAN COMPANY CONDUCTS
FRACTURING OF OIL RESERVOIRS

Few oilmen, even experienced ones, managed
to see the process of preparation for the mcin
intervention at TNK-Nyagan —

reservoir hydraulic fracturing I was lucky

10 see part of the process, to feel the power of
the equipment, “touch” the tones ojl?)mp ant
and chemical agents. Step bg/ step, initially a
Strange notion of reservoir hydrofracturing
was becoming clearer and m)y mind started
building a coberent scheme of this bi-tech
method of oil influx enhancement — one of
the most science-intensive and innovative
processes at the companny.

INNOVATIONS

Tuesday. Hands of the clock point to 3 p.m. It is time
to set off. We are going to visit additional cluster 119-BIS,
where experts are finishing the preparation for hydraulic
fracturing. The experts of the Department on Hydraulic
Fracturing Projects Management have agreed on the plan
of hydrofracturing operation at well No. 5593-BIS. The
expected increase in oil production is at least 12 tones
(75.5 barrels).

I put on protective clothing, take a hard hat and special
safety goggles, and we set off. TNK-Nyagan Company pays
special attention to safety measures and adherence to all
HSE regulations. Nobody will access the hydraulic fracturing
site without personal protective equipment.

It will take 45 minutes to get to the oilfield. So, it is high
time I asked about the planned operations at the well.

Mr. Oleg Sosenko, Head of the Department on Hydraulic
Fracturing Projects Management, disclosed the details of
the technological process. By the way, five hydrofracturing
experts from the cities of Nizhnevartovsk and Orenburg
have recently come to his department. The main aim of
the visit was to familiarize with new technologies and
developments, TNK-Nyagan’s test data on application of
foam fracturing, to receive advice of more experienced
experts. Mr. Oleg Sosenko and his assistants Mr. Alexander
Balabanov, Mr. Alexander Karpukhin and Ms. Natalya
Lyubimova clearly and in a professional manner explained
to their colleagues the main features and advantages of this
or that technology applied at the company.

Opver the recent three years TNK-Nyagan has been
evaluating different methods of reservoir hydraulic
fracturing. Each method helps to resolve this or that issue



maHHeIMU «THK-Hsaranp»
10 BHEJIPEHUIO IEHHOTO
I'PIT, 1OJIy9rTH COBETHI
U PEKOMEHJ AN
HAIIUX OOJIE€ ONBITHBIX
CHELIUAINCTOB.

Orner COCEHKO U

€ro HE3AMEHUMBIE
MOMOIITHUKN
Anexkcanzp bana6aHos,
Anexkcanap Kapnyxux

u Hatanbs JIio6uMoBsa
NPOMECCUOHANBHO U JOXOJUYUBO OOBSICHSIIN KOJJIETAM
OCOGEHHOCTH U IIPEUMYIIECTBA TOM UM MTHOM
TEXHOJIOTUH, BHEIPAEMON HA IPEATIPUATHH.

B teuenue nocnegHux rpex et B «THK-Haranb» uper
MIPOLECC AMPOOALIMH PAZIUYHBIX METOIOB TUPOPA3PHIBA
m1acTa. Kaxapli N3 HUX ITO3BOJIAET PEMINTD TE MU
HWHBIE TTPOOJIEMBI MAKCUMAJIBHOTI'O UCTIOTIb30BAHUA
MNOTEHIINAIA CKBAXKUH. MZIET MPOLECC TOMCKA HAaubosee
YHCTBIX JKMAKOCTEN. Harpumep, ¢ CEpBUCHOU KOMITAHUEHN
IImoMbepxKe» IPOAOIIKAIOTCA UCITBITAHUA TEXHOJIOIUHU
Clear Frac, koTopast IpeAIionaraeT IpoOBEACHHE
TUAPOPA3PEIBA C MPUMEHEHUEM O6ECTIOTMMEPHON
JKUJKOCTH, HE 3AT PASHAIONIEN TVIACT, YBEJTUYUBAIOIEH
MPOBOJUMOCTD TPEIMUHBI PA3PbIBA, 4 3HAYUT,
nosblaomen ap@ekTuBHOCTD ['PIT. [TOCKONBKY €CTh
pAA OrpaHUYEHNA B UCTIOIBb30BAHUN 3TOU Pa3pabOTKNU
CErofHs:A, paboTa B JAHHOM HAIIPABJIEHUH IPOJOJIKAETCA.
Kcraru, Oner COCEHKO CYHUTAET, YTO UMEHHO 34
OJOOHOTO POJA «YHUCTBIMU XKUJKOCTIMH» OIIHKANIIEE
oynymee I'PIT.

Jpyras rexnosorus — Fiber Frac — no3BosisieT JOOUTbCs
60J1€€ PABHOMEPHOI'O PACIIPEAEJIEHUSA IPOMITAHTA 1O
BCEI MOIITHOCTH ITPOAYKTUBHOT'O ILIACTA.

Ha MeCTOPpOXAECHUAX, OTIMYAIOMUXCSA HATUYUEM
MNOJACTHJIAIONIUX BOJOHACBIIIEHHBIX IJIACTOB, XOPOIIO
cebs 3aPEKOMEHIOBANIA TEXHOJIOruA J-Frac. Ona
NPEAOTBPAIAET POCT TPELIUHBI B BBICOTY, 4 3HAUUT,
CHHIKAET BEPOSTHOCTD [IOBPEK/ICHU S OApbEPa MEXKY
HE(TEHOCHBIMH U BOJIOHOCHBIMHU IIJIACTAMU.

B Hacrosmee Bpems yKe BHEAPEHBI TINOO0
UCIBITBIBAIOTCS TeXHOJIOrnu: Force Closure
(obecnieunBaeT NPUHYAUTEIBHOE 3AKPbITUE TPEIIHUHBL);
Scale Frac (mpegorspamjacT 06pa3oBaHUE COJICH);
TEXHOJIOTUs CEJICKTUBHOI'O O PAHUYEHH S BOAOIIPUTOKA
K CKBAKHHE C UCIIOJIb30BAHHUEM MOJU(PUKATOPOB
(a30BO¥ (OTHOCUTEBHON) IPOHULAEMOCTU WCA-1
u RPM; a30THBIV I'HAPOPA3PHIB IVIACTA U IIECHHBIA
I'PIT; MCIIOB30BAHUE BCIIOMOI'ATEILHOI'O KMCJIOTHOI'O
opetikepa DRA-2 u mpouune. HECKOIBKO TEXHOIOTUH
HAXOJSATCS HA CTAAWH JIAOOPATOPHBIX UCCIIEAOBAHUN.

Bo3HHKAaeT BOIIPOC, TOYEMY HEOOXOAUMO
CTOJIBKO TEXHOJIOT U, 3KCIIEPUMEHTOB 1 OIIBITHO-
IIPOMBIIJICHHBIX PA60T? [IEJIO B TOM, UTO Y KAXKJ0I'O
MECTOPOXKIEHUS, CKBAXKUHBI €CTh CBOSI UCTOPUSL, MACCA
UH/IUBUYAJIBHBIX OCOOEHHOCTEH, 4 IOTOMY BBIOOD

TNK-Nyagan in association with Schlumberger service company continues
to test the Clear Frac technology which provides for the conduct of
hydraulic fracturing with the use of polymer-free fluid, which does not
contaminate the reservoir, increases the permeability of the fracture, thus
raising the effectiveness of the hydraulic fracturing operation.

of the maximum use of oil well capacity. This is a process of
searching for the purest fluids. For example, TNK-Nyagan in
association with Schlumberger service company continues
to test the Clear Frac technology which provides for the
conduct of hydraulic fracturing with the use of polymer-
free fluid, which does not contaminate the reservoir,
increases the permeability of the fracture, thus raising the
effectiveness of the hydraulic fracturing operation. Due

to the fact that there are certain restrictions on using this
technology today, the company continues working along
this way. Mr. Oleg Sosenko believes that the future of
hydraulic fracturing is in application of such “pure fluids”.

Another technology — Fiber Frac — allows for a more
uniform distribution of proppant over the whole thickness
of the productive horizon.

J-Frac technology showed good results at the oilfields
with the underlying water-saturated beds. This technology
prevents vertical growth of fracture thus reducing the
possibility of damaging a barrier between the oil-bearing
and water-bearing formations.

At present the following technologies have already
been applied or are under testing: Force Closure (provides
for forced closure of a fracture); Scale Frac (prevents
salification); technology of selective water influx
suppression with the use of WCA-1 and RPM relative
permeability modifiers; nitrogen and foam fracturing;
the use of auxiliary DRA-2 acid breaker and others. Some
technologies are now at the stage of laboratory research.

You may naturally ask why we need so many technologies,
experiments and pilot works. The case is that each oil field,
each well has its own history, individual features, that is why
the selection of the proper hydraulic fracturing technology
is a very critical issue. The efficiency of hydraulic fracturing
operation, amount and cost of additional oil produced, and,
consequently, profit of the company directly depend on the
accuracy of preliminary computing, design of the hydraulic
fracturing operation, selection and application of the proper
technology.

The last turn — and we see the panorama of the cluster
119-BIS..

READY TO START

The hydraulic fracturing fleet is already in the field. The
territory of 119-BIS cluster is enclosed by a sand fill and
the area of hydrofracturing is enclosed by a special ribbon. }
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PETHUOHBI

TOU WJIX UHOU TEXHOJIOI'MU 1pou3soacTsa ['PIT umeer
OPUHIIUNINAIBHOE 3Ha4eHUE. OT TOYHOCTU NPOEKTHBIX
PACYETOB, AU3ANHA TH/IPOPA3PbIBA, BBLIOOPA M UICTIOTHEHU S
TEXHOJIOTUH 3aBUCAT 3(P(PEKTUBHOCTD IPOBEJICHUS
onepanuu, O6bEM U CTOUMOCTb JOOBIYH HE(MTH, 4 3HAUUT,
OPUOBLIb IPEJIPUATHS

ITocnegHui IOBOPOT — U BOT MEPE] HAMU PACKPbLIACH
naHopama Kycra 119-BHC...

FTOTOBHOCTb N1

JIJ1s1 IPOBEIEHUSA THIPOPA3PBIBA HA KYCTOBOM IJIOMIA/IKE
yaxke pacnionoxkuics pnot I'PIL Teppuropus 119-BHMC
O BCEMY NNEPHUMETPY OTOPOXKEHA IECIAHOM HACHIIIBIO,

4 MECTO IPOBEJICHUS PA3PBIBA — 3AI'PA/TUTEIBbHON

JIEHTON. Tpr HACOCHBIE CTAHIINU, HA IEPBBIH B3IJISLL
HAITOMHWHAIONTHNEC OTPOMHBIX ABTOMOOHIBHBIX MOHCTPOB,
PACTONOXKUINUCH HA IIJIOMIAIKE TIEPE]] CKBAKUHOM, 3apaHEE
noaroToaeHHOM 6puraaoi KPC. Tam ke CTOUT NeCKOBO3,
B KOTOPBIH IPEJBAPUTEIBHO 3aIPY>KEH IIPOIIAHT.

DTOT rUJIPOPA3PHIB UMEET HECKOJIBKO OCOOECHHOCTEH.
OpHa U3 HUX — UCHOAb30BaHKE nponmanTa RSP co
CIIETUAJTIBHBIM ITOJTMMEPHBIM ITOKPBITUCM. B CKBAKUHY
3aKAYUBAIOT 36 T OGBIYHOT'O KEPAMHUYECKOT'O ITPOTIITAHTA

u 4 T RSP. OH nuMeeT 6071e€ KPYIHBIN TUAMETP, a4 €CIIN Hepeo I'PIT

B3SITh TOPCTH ITOI'O UCKYCCTBEHHO CO3/IaHHOI'O IIECKA, Before bydraulic fracturing

H4 JIAIOHU HOSIBUTCS OCJIBIN HAJIET. DTO ITOJIMMEPHOE

MOKPBITHE. B IJIACTOBBIX YCJIOBUAX, IIOJ] BO3AEHCTBUEM Three pumpers, that at first sight resemble huge monsters,
JIaBJICHUS U TEMIIEPATYPBL, OHO OOECIIEYUBAET HOIee are located on the site before the well; the well had been
3(pPEKTUBHOE CIIEKAHUE YACTHULI, A 3HAUMT, IPENATCTBYET  previously prepared by the workover team. Nearby there is a
BBIHOCY IIPOIIIAHTA U3 CKBA>KUHBI B IIPOLIECCE sand truck full of proppant.

SKCILIYATALMH. This hydraulic fracturing operation has several

B ATy marax oT neCKoOBO3a CTOAT YeThIpe peculiarities. One of such peculiarities is the use of RSP
BEPTHUKAJIBHBIX 50-KyOOBBIX OYJUINTA C BOAOH, proppant with special polymer coating,. It is planned to
pPeABAPHUTEIBHO HATPETOU A0 40 rpagycos. pump 36 tones of conventional ceramic proppant and 4

Iloka OgHYU COTPYAHUKN KOMITAaHUH «IImomo6epxe» tones of RSP. This type of proppant has larger diameter, and
TOTOBAT HPOINAHT, APYI'HE 3ACHIIAIOT B EMKOCTb if you take a handful of this proppant you will have white
KPOCCIMHKED — I'DAHYIMPOBAHHBINA ITIOPOILIOK /11 stain on your palm. This is polymer coating. Inside the
YBEIUYEHUSA BA3KOCTU )KUJIKOCTH. Yy Th JIEBEE 3AMETEH reservoir under the influence of pressure and temperature
MHOACOEANHEHHBINA BAZKO3UMETP — CIIELIMATIBHOE such polymer coating ensures better fusing of the proppant
YCTPOMCTBO, OIIPEAEIIAIONIEE BAZKOCTD I'€JIs particles, and thus prevents proppant wash out in the course
B nipouecce I'PIT. of well operation.

Kcrarn, BTOpas ocoO6eHHOCTh 3Toro I'PIT Kak pa3 Just some steps from the sand truck there are four 50-
34KJIIOYAETCA B TOM, YTO BCE KOMIIOHEHTHI Oy1yT cubic-meter bullet tanks with water, previously heated up to
CMENINBATHCA B IIOTOK HA JIETY B ClEMaIbHOM 6rieHaepe 40 degrees.

GelStreak. lTaHHOE O60PYIOBAHUE BHEAPAETCA B While some experts of Schlumberger prepare proppant,
KCILTyaTAITUIO TOIBKO

C UIOHSI 9TOT'O rojia.
OHO TIO3BOJISIET HE

TOJIBKO COKPATUTD

BPEMA IIPOBEICHUA

TUJPOPA3PhIBA B

CpESHEM HA TPU-

deThIpe uaca, J-Frac technology showed good results at the oilfields with the underlying
esnvasreEee Water-saturated beds. This technology prevents vertical growth of fracture
HCIIOJTh3YEMOT'O thus reducing the possibility of damaging a barrier between the oil-bearing
resist, HO M PEIUTh and water-bearing formations.

Ipo6IEMY YTHIN3ALNN
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Drom I'PIT
Fracturing fleet

MEPTBOI'O OCTATKA I'€JIAHTA, KOTOPBIX HEU36EKEH
IIPU IPEABAPUTEIBHOU IIOATIOTOBKE pacTBOpa. IIpu
HCIIOb30BaHUH GelStreak 3are1eHHOM JKUJKOCTH B
€MKOCTSIX IPOCTO HET, HOITOMY U YTUIIU3UPOBATb HEYETO.
OAO «THK-Hsiraup» JOATO IIJIO K BHEJIPEHUIO TAHHOTO
060pyAOBaHUSL. [IESIO B TOM, YTO U3HAYAJIBHO HE BCE B ETO
UCHOJTHEHNH COOTBETCTBOBAJIO )KECTKUM TPEOOBAHHUSIM
KOHTPOJIA Ka4eCTBA IpeAnpudaTus. He XBaTaa0 Takon
Ba)KHOU JIETAJIN, KAK BA3KO3UMETP. be3 Hero nporecc
POXO/INJI ObI BCJIEITYIO, UMEJI MHOT'O PUCKOB, 4 3HAYUT, U
MEHBIYIO 3(PPEKTUBHOCTD. TONBKO OCIIE IPUOOPETECHUS
KoMIaHuen «1loM6epske» BBIIICHA3BAHHOI'O
060PYIOBAHUS CTATIO BO3MOXKHBIM IIPOBEJCHNE
TUIPOPA3PBIBA C IPpUMEHEHUEM bneHpepa GelStreak.

MWHW-TPI

Hes3a01ro 10 Hallero Npues3/a Ha KyCT yoKe ObLI
nposeseH MUHU-I'PIT — mpO6HBIA THAPOPA3PHIB IUIACTA.
IIpOaHAIN3UPOBAB €I'0 PE3YJILTATHL, CIIELINAIHNCTDL
IIPUIIN K BBIBOAY, YTO HAJIO YBEJIUYUTD KOJIMYECTBO
NOJABAEMOMN JKUJKOCTH U CKOPOCTD 3AKAYKU. B MOMEHT
NPOBEJEHU S OCHOBHOM onepanuu ['PI1 cmemmuBaembli
B 6JIEHIEPE COCTAB MOCTYIIUT IO OCHOBHOU JINHUH TPYO
B CKBA)KMHY. BMECTO OKMIAEMOT'O TPAJUITUOHHOTO
CTAHKA-KA4aJIKU Ha KYCTOBOH IJIONIA/IKE pAO0OTAJIO MEHEE
rabapuTHoe 06opynoBaHue. Kak MHE OOBSICHUIN, HA
OPEANIPUATHN OOIBIIEN YACTHIO UCIIOIB3YIOTCS OOJIEE
TPOU3BO/IUTEIIBHBIE AJIEKTPOLIEHTPOOEKHBIE HACOCHIL.

B momeHnT camori onepanyuu Bce COTPYAHUKNA
KOMITAHUU-TIOAPAAINKA 3AHMYT CBOU MECTA.
KoopauHanus eficTBrii 6y1€T IPOU3BOIUTHCS C }

regions

others put crosslinker into the tank. Crosslinker is a
granulated powder meant for increasing fluid viscosity.
To the left we can see a viscometer — a special instrument
used to measure gel viscosity during hydraulic fracturing
operation.

By the way, another peculiarity of this operation is that
all the components will be blended on the fly in a special
GelStreak blender. This equipment has been applied from
this June. It allows not only reducing the average time of
fracturing operation by three-four hours, reducing the
amount of gel used, but also allows resolving the issue of
gel remainder disposal. You cannot avoid remainder in
case of preliminary preparation of the gel, but when using
GelStreak there is no any preliminary prepared gel in the
tanks, so there is nothing to dispose of.

TNK-Nyagan has passed a long way before introduction of
such equipment. Initially this equipment did not completely
meet the rigorous quality requirements of the company. It
lacked a very important part — viscometer. Without it the
fracturing operation would have been done “blindly”, and
would have had a lot of risks and as a result would have been
less effective. Only after Schlumberger had procured this
device it was possible to apply GelStreak blender.

MINI-FRACTURING

Shortly before our arrival to the cluster they conducted
a mini-fracturing — pilot fracturing of the reservoir. The
company experts analyzed the results of the pilot fracturing
and came to a conclusion that it is necessary to increase the
amount of fluid and the speed of its pumping into the well.
During the main hydraulic fracturing operation the blended }
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PETHUOHBI

IIOMOIIBIO paniyi. KasK bl CIIEUAIUCT B HAYIIITHUKAX
YCJIBIIIUT KOMAH/bI M3 LIEHTPA YIIPABIEHU, U 45-
MMHYTHBII I'yJI, KOTOPBII OYAET CTOSITh BO BDEMS

I'PII, caenaeT TaKyIO KOOPAUHALIMIO €AUHCTBEHHO
BO3MOXHOM.

JKesranue 3aneyqariers COTPYAHUKOB B MOMEHT
HEIOCPEACTBEHHOI'O IIPOBEACHU IIPOLIEY PbI
T'UAPOPA3PHIBA OKA34JIOCh HEBBIIIOJIHUMBIM. [10
TEXHUKE 6€30IACHOCTH TOJIBKO OIUH YEJIOBEK UMEET
IIPABO B 3TO BPEMS IIEPEABUTATHCA 110 KYCTY — 3TO
ayTCauzep — YWiIeH OPUTa/ibl, HA3HAYEHHBII MACTEPOM
110 I'PT1. OH BU3ya/1bHO KOHTPOJIMPYET BECH ITPOIECC. Bo
BPEMS ONEPALUH B CKBAXKUHY ITOCTYIAET )KUIKOCTD ITOJ
nJaBaeHyeM 10 600 arMocdep. 1711 CpaBHEHHST: BCETO
HECKOJIBKO aTMOC(HEP CIOCOOHBI NOAOPOCUTD YEIOBEKA
B BO3JyX.

Ilepen npouenypoi rugpopaspoisa Anuk [11exXoBLoB,
BeAyIIUI crienranncT-cynepsausep I'PIL nposepser
HCIIOJIHEHHE BCEX HOPM TEXHUKU OE30MTACHOCTN.

OH TaKKe KOHTPOJIMPYET BECH IIPOLIECC HOATOTOBKU U
MPOBEIECHUA I'NIPOPA3PbIBA IUIACTA HA COOTBETCTBUE
YTBEPKIAECHHOMY JIU3ATHY IPOU3BOACTBA PAOOT.

HA ®JIOTE

Habmogats 3a 'PIT HaM IPEACTOSIIO U3 IEHTPATIBHOT'O
KOMAaHJJHOT'O IYHKTA. Ha yCTAaHOBJIEHHBIE TAM
MHOTOYUCIEHHBIE KOMITBIOTEPHI CO CHELINAIbHBIX
JATYHUKOB ITOCTYMAIOT JAHHBIE NTOAAYH IPOIIAHTA,
CKOPOCTH JIBUKEHUS TEXHOJIOIHYECKOH XKUJKOCTH U
npouee. Becero 6oiee 30 mapamMeTpoB, HO3BOJISIIONTUX
3(pPEKTUBHO KOHTPOIUPOBATH MPOLIECC I'UIPOPA3PHIBA
IUIACTA.

IIpu HEOOXOJUMOCTHU HA MOHUTOPHBI CTAHITUHN
YIIPABJIEHUA MOXHO BbIBECTU 40 100 ITIOKa3aHNI.

Ilepen cTapTOM BCE COOUPAIOTCSI HA MUTHHLI.

MacTep IpOBOJUT UHCTPYKTAXK ITO TEXHUKE
06€30I1aCHOCTH, TOBOPUT 06 OCOOEHHOCTIX
MIPOBOJUMOTO I'HJIPOPA3PbIBA IIJIACTA, HATIOMHUHAET,
KaKHE COCTABJIAIOINE U B KAKOM OOBEME YUACTBYIOT B
nponecce. Keraty, B «THK-HAranb» yCnenHo npouum
y2KE 4eTBIPE PAbOTHI C UCTIONB30BaHUEM GelStreak.

Ho m160 3TO 66111 HE MO JIEHB, TUOO IIPABZY F'OBOPAT,
4TO JKEHIUHA HA KOPabJie — K 6e/ie, HO yBUJETD IIATYIO
npouenypy nposegenns 'PIT 1TaHHBIM METOAOM TAK U
HE YJAJI0Ch.

Kaxk MoTOM BBIACHHJIOCH, THIPOPA3PbIB HA CKBAXKIHE
5593-BHC 6bL1 YCIIENTHO 3aBEPIIEH TOJIBKO K IIOJTYHOYH.
DIOT nepeexasn Ha CAeAYIOMUN KycT. TaM mponenypy
HETOCPEACTBEHHON MOATOTOBKU U IPOBEACHUSA
TUPOPA3PBIBA BBIITOJTHHUIIM BCETO 34 CEMb Y4COB.

IMamaTaent HaMm KycT 119-BHC niepernen B pyku
pad6orHHKoB KPC. 32 yCIIEIHBIM PEMOHTOM
MHOCEAYET JAJIbHEUIASA SKCILTYyaTAM CKBAKHUHBI,

O IIPEABAPUTEIBHBIM PACYETAM, CTAOWIbHASA U
MHOI'OJIETHAA. @

BanenTuna IIEJIMIITEBA
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fluid will be pumped into the well via the main pipe line.
Instead of the rod pump, which I expected to see, they use
more compact equipment at the cluster. As they explained to
me, the company mainly uses electrical submersible pumps,
which are more productive.

At the moment of operation all the employees of the
contracting company will take their places. Coordination
of the activities will be done via radio. Each expert will wear
earphones in order to hear the commands coming from the
control center. This is actually the only way to coordinate the
activities of the people, amidst a 45-minute roar at the site
during hydrofracturing.

I'wanted to take photos of the team at the moment of
hydraulic fracturing, but it turned out to be impossible.
According to HSE requirements only one person has the right
to be at the cluster site during operation. This person is called
an outsider — member of the team, who has been appointed
a foreman for this hydrofracturing operation. He visually
checks the whole process. During the fracturing operation
fluid is pumped into the well at the pressure of up to 600
atmospheres (about 8,500 psi). For reference: a pressure of
just some atmospheres can throw a man up into the air.

Hydraulic fracturing chief expert-supervisor Mr. Alik
Shekhovtsov checks the fulfillment of all the safety
requirements. He also makes sure that the whole process of
preparation and conduct of hydraulic fracturing complies
with the approved design.

THE FLEET

We were to watch the hydraulic fracturing operation from
the control center. Proppant feed, speed of process liquid
circulation and other data come from the special sensors
to multiple computers installed in the control center. More
than 30 parameters are displayed on the computers, allowing
to effectively control the fracturing process. If necessary; it
is possible to display up to 100 parameters on the control
center computers.

Before the operation starts all the team gathers for the
meeting. The foreman gives safety instructions, informs
the team about the peculiarities of the operation and tells
about its components. By the way, TNK-Nyagan has already
successfully conducted four operations with the use of
GelStreak.

Either it was not my scene or true is the saying that a
woman on board the ship is bad luck, but we did not manage
to see the fifth hydraulic fracturing operation with the use of
this method.

AsIlearnt later, hydraulic fracturing at well 5593-BIS
had been successfully accomplished only by midnight.
Hydrofracturing fleet moved to another cluster. There the
on-site preparation and hydraulic fracturing itself took only
seven hours.

Cluster 119-BIS was handed to the workover experts. After
successful workover the well will become operable again. It is
planned that it will sustainably operate for many years. ©

Valentina TSELISHCHEVA




BAABOE bOJIbLUE TPYb

[locTaBka 1 06Cny>XnBaHue rnbkomn Tpyobl HA
YPOBHE NYYLLIMX MUMPOBbIX CTAHAAPTOB

Komnanus Global Tubing yasounna 06bem Bbinycka JlyyLunx B 0TPACM CTasbHbIX TUOKNX
Tpy6. Kpome TOro, Mbl 3aKOHUMIIN OTOOP W CePTUCMKALMIO TPEX BEAYLLMX NOCTABLUMKOB
CTa/M C MOLLHOCTSIMM B TPEX pasfinyHbix CTpaHax. MIHBeCTMPOBAB B aTTeCTaUMio KITH0UEBbIX
NPOWU3BOANTENEN CTANMW, KAXXbINA U3 KOTOPbIX BXOANT B TOM-11 MMPOBbIX CTaNenpoKaTHbIX
KOMMaHmi1 No 06beMy NPOJYKLMM, Mbl rapaHTUPOBAM NOCTABKM KAYECTBEHHOW CTanu,
LOCTaTO4HbIE 4151 YA0BNETBOPEHUS HACTOALLUMX W BYayLLMX NOTPEOHOCTEN HALLKX KITMEHTOB.

CotpyaHnyecTso ¢ Komnanuen Global Tubing rapaHTupyeT CBOEBPEMEHHbIE MOCTaBKM MMOKMX
Tpy6 BbICLLEr0 Ka4ecTBa U YHUKabHOe CepBUCHOE 00CyXmMBaHKe. CBSXNUTECH C HAMM MO
TenedoHy +1-713-265-5000 nnmn nocetute www.global-tubing.com/capacity ans nonyyequs
LONOSTHUTENBHON MHAOPMALMH.



Packers Plus
BBIITYCKAET
HOBYIO CUCTEMY
JIJIS IIPOBEICHU S
MHOTOKPATHOT'O
I'PII1

Kommanwus Packers Plus Energy
Services Inc. 0O6'bsIBIIIA O BBIXOJE
HOBOM TEXHOJIOTUH, CHOCOOHOM
nposectu I'PIT B 60 stanos. [1pu
3TOM HA IOBEPXHOCTH HY>KHO
OPOBECTHU BCETO 15 3TAIOB
o 3akauke. HoBas cucrema,
BBITYCKaeMas IIOZ] 6PEHIOM
QuickFRAC, ABns€TCS IEPBOU B
CBOEM POJIE.

Hosas cucrema QuickFRAC
O3BOJISIET HEPTEAOOBIBAIOIIUM
KOMIIAHHUAM IIPOBECTH 15 3TAnoB
34KAa4YKH HA TIOBEPXHOCTH, 4
koMmnanusa Packers Plus caenaer
BCIO JAJIBHEUIITYIO PAOOTY BHYTPH
CKBAKMHBI, 06€CIiedus /10 60 3TaIoB
I'PIT. OTO iIenaeTcsA Iy TeM TOYHOI'O
HAIMPABJIEHUA OAHOI'O 3TAIA 3aKAYKHU
H4 IIOBEPXHOCTH B 2—5 3TAIIOB
BHYTPH CKBAKHHBL /171 KOMIIAHUH
3TO O3HAYAET 3HAYUTEIBHOE
COKPAIIEHHUE MATEPUATIBHBIX
Y1 BDEMEHHBIX U3JIEPIKEK HA
NPOBEAECHUE 3aKAYKH, 4 TAKKE
YBEJIMYEHHE OO'bEMOB JJOOBIYU.

Taxkum 0Opa3oM, CUCTEMA
QuickFRAC gBisieTCs TEXHOIOTUEH,
MHO3BOJIAIOLIEHN KJIIMEHTY
YBETUYUTD KOJTUYECTBO TPEIINH B
NPOAYKTUBHOM ILIACTE, KOTOPBIE
MOYKHO CO3/1aTh 32 O HY OIIEPALHIO
no I'PIT. HoBast TEXHOJIOT U YCIELMIHO
MPOIILJIA [IOJEBLIE UCTIBITAHUA
U TENEPD MOSBHUJIACH HA PBIHKE.
Hcrionb3ya 3aI1aTEHTOBAHHYIO
TEXHOJIOI'UIO KOMITAHUH, CUCTEMA

QuickFRAC 11o3BoJisieT NpOBOAUTD
HECKOJIbKO OTAE/IbHBIX 3Ta11oB I'PIT
32 OJIMH Pa3 IOCPEACTBOM IIPOLIECCA,

U3BECTHOTI'O KAK «I[IOPLIUOHHBIN> ['PIT.

«Hammu KJIMeH Tl B BOCTOPre OT
3TOM HOBOM cucTemMbl. HegaBHO
OHa 6blJIa IPUMEHEHA HA
Mmecrtopoxaenuu Horn River Basin
B IPOBUHIUY BpuTaHckas
Konym6us, — ormernn Jyr
Bob6pOCKH, KOMMEPUYECKUH
JupekTop komnanuu Packers Plus
B Kanaze. — Cucrema QuickFRAC
1o3Bosuiia Ha 60% COKPaTUTh
NIPOAOJIKUTEIBHOCTD OIEPALIU
10 CPABHEHMIO CO CTAHIAPTHOM
cucremou StackFRAC. Do
BIIECYATIAIONIEE 3HAUCHNE, OCOOEHHO
Ha (pOHE NOBBIIMTIEHHON CTOUMOCTH
IIPOBEICHUS OIIEPAITUIT B CEBEPHOL
4aCTU NPOBUHIIMY BpHUTaHCKasA
Kosrym6us. Bee 310 03HA4aEeT, 4TO
HAII KJIUEHT NOJTYyYHJI 60IBIIE
MNPHUOBLIN CO CBOUX BJIOKEHU.

Packers Plus
Releases Multi-
Stage Completion
System

Packers Plus Energy Services Inc. is
releasing a new technology capable
of fracturing 60 stages downhole
while only pumping 15 treatments
at surface. This new system, called
QuickFRAC, is the first of its kind in
the industry.

QuickFRAC allows the operator to
do the job of pumping 15 stages on
surface while Packers Plus does the
job downhole, providing as many as
60 individual stages. This is done by
taking a single pumping treatment on
surface and precisely directing it into
two-to-five stages downhole. For the
operator, pumping time and costs are
reduced significantly and production
results are greatly increased.

The QuickFRAC system is a
technology that enables operators
to increase the number of fractures
in a single treatment operation.

This system has been successfully
trialed in the field, and is now
commercially available. Using limited
entry diversion techniques and the
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company's proprietary technology,
the QuickFRAC system allows
companies to fracture several isolated
stages at one time through a process
known as batch fracturing.

"Our operators are very excited
about this new system. We recently
completed a job in the Horn River
Basin in B.C.)" said Doug Bobrosky,
Canadian business director for
Packers Plus. "The QuickFRAC system
resulted in a 60-per-cent reduction
in operation time compared to our
standard StackFRAC system. This was
an impressive savings, particularly due
to the added expense of operating
in northern B.C,, and meant that our
customer had a better return on their
investment."

Halliburton
BBIIIYCKaeT
HOBYIO CHCTEMY
JKHIKOCTEH
s I'PII

JaBHO SIBJISSICh IPU3HAHHBIM
JINJIEPOM B PA3BUTUU HAYKHU
U UHKEHEPHBIX PA3PA0OTOK,
CBSI3AHHBIX C TAKOH TEXHOJIOTHUEH
HOBbIIICHUS He(pTeoTna4uH, Kak ['PIT,
koMmnaHug Halliburton HegaBHO
OOBSIBUIIA O BBIITYCKE IIEPBOM B CBOEM
porne cucteMsl XKuaxocrer s I'PI,
KOTOPBIE ITIOJIHOCTBIO COCTOSIT M3
CBIPBS, UICTIOIB3YEMOTO B ITHUIEBOM
IPOMBIIIJIEHHOCTH.

JanHag cucreMma, KoTopas
OyJIET IPEACTABICHA HA
PBIHKE IIOJ TOPTOBOU MAPKOU
CleanStim Formulation, sBiseTcst
HEOTBEMJIEMOM YaCThIO HOBOU
JIMHENKU TOBAPOB U ycyr CleanSuite
xommanuu Halliburton.



Ha carite komnanuu Halliburton
MOKHO HAWTH JETABHYIO
MH()OPMALIUIO HE TOJIBKO O CUCTEME
CleanStim Formulation, HO Tak»e 1 O
HOBOI1 ycayre CleanStream 1 CUCTEME
CleanWave. Yciyra CleanStream
MO3BOJSET KOHTPOJIUPOBATh
POCT BPETOHOCHBIX OAKTEPUL
B OKUAKOCTH i 'PIT npu
MOMOIIHU YIBTPAPHOIETOBOTO
U3JIY4EHUA U 6€3 UCTIONIb30BAHUA
CIIelUaJIbHBIX JOOABOK. CUCTEMA
CleanWave npoBOAUT O6PA0OTKY
OTPabOTAHHON BOZABI ITPSAMO HA
MECTE PACTIONOKEHUA CKBAKHUHBL
Takast 06pabOTKa MO3BOJISIET
MOBTOPHO UCHOIb30BATh
OTPaOOTAHHYIO BOAY, YTO
CYILIECTBEHHO YMEHBIIAET
HOTPEOHOCTHU B IPECHOU BOJIE.

Takske Ha cafiTe KOMITAHUHU
Halliburton nnpeacrasiena
UH(OPMALNA O HOBBIX
JOCTHKEHUSIX B 00/1ACTH
ITOCTPOCHMUS TPEXMEPHBIX
MU300PAKEHUN TPEMIUH, A TAKXKE
UH@POPMAIUA O TEXHOJIOTUU
Advanced Dry Polymer Blender,
KOTOPasi TO3BOJISIET CIIIE B OOJIBIICH
CTEINEHN YMEHBIINTD CTCIICHDb
HCIIOIB30BAHUS XUMUYECKUX
106ABOK B JKUJIKOCTIX 7151 I'PIT.

Halliburton
Debuts New
Fracture Fluid
System

Long recognized as the industry
leader in advancing the science
and engineering of the production
enhancement technology known
as hydraulic fracturing, Halliburton
today announced the introduction
of a first-of-its-kind fracture fluid
system comprised of materials
sourced entirely from the food
industry.

The solution, which will be
marketed under the trade name
CleanStim Formulation, is an integral
part of the company’s new CleanSuite
line of products.

Accessible online at www.
halliburton.com/hydraulicfracturing,
the microsite includes detailed

news: Hydraulic Fracturing

product information not only for
the CleanStim Formulation, but
also Halliburton’s new CleanStream
Service and CleanWave System.
The CleanStream Service uses UV
light instead of additives to control
bacteria. The CleanWave System
treats wastewater at the wellsite,
allowing it to be reused and recycled
by the operator — significantly
reducing the need for freshwater.
Also included on Halliburton’s
new microsite is a description of the
company’s advancements in the field
of 3-D, subsurface fracture mapping,
along with information on how the
company’s Advanced Dry Polymer
Blender technology is being used to
reduce chemical additive usage even
further.

Universal
Bacteria Specialist
pazpadoTaia
HOBBIH
AKOJJIOTHYECKH
YHUCTBIN
OAKTEPHITH]T,

Kommanwus Universal Bacteria
Specialist (UBS) o6bsiBUIa
O BBIITYCKE HOBOI'O 4HOJIUTA,
KOTOPBIA YHUUTOXAET OAKTEPUHU B
CKBAXKMHAX, I7ie 6611 IpoBezicH T'PIL.
DKOJIOTUYECKU YUCTHIN OAKTEPUITH/L
HE UMEET BPEAHBIX COCTABISIONINX
u Ha 100% noasepkeH
OUOJIOTMYECKOMY PA3JIOKEHHIO.

HoBBIN 6aKTEPUIIN] KOMITAHUU
UBS npon3BoguTCsA Ipyu IOMOITH
TEXHOJIOTUH IJIEKTPOXUMHUYECKON
akTuBanuu (TOA). Bo Bpemsa
TECTUPOBAHUS HA JIECITU
CKBA)KMHAX MECTOPOKACHUS
Barnett Shale HOBbBIT aHOJTUT
MIOKA3aJI OJIECTAIINE PE3YIBTATHI
B YHUUYTOXEHUH OAKTEPUH,
COZIEPKAIUXCS B )KUIKOCTHU
s I'PIT. TaHHBIA OaKTEPULIU/L
TAKKE YOBIETBOPUI KAXKIOMY
U3 TPUHAAATH IYHKTOB
KOHTPOJIBHOTO IEPEYHSI
HKOJIOTUYECKOU 6€30MACHOCTH,
COCTABJIEHHOI'O OAHOU KPYIIHOM
HEPTAHOM KOMITAHUEH. DTOT

PE3YABTAT IPEBOCXOAUT
IOKA3aTEJIN AaHAJIOTUYHBIX
XUMHYECKUX PEATEHTOB JPYTIUX
KOMITAHUH.

B 3aBucumocTn OTypOBHA
3arPsI3HEHUS BOJIBI, UCTIOIb3YEMOI
nis1 TPIT, Heo6XOaAUMO 1OOABUTDH
Bcero 0,5-1,0 1 HOBOTO
6axkrepunnaa kKommnanuu UBS Ha
KaXKYIO TBICSYY JIUTPOB BOZBI,
34KA4YUBAEMOU B IPOAYKTUBHBIN
IJIACT. DT 3HAYECHUSA CYIIIECTBEHHO
MEHBIIIE TEX, KOTOPHIE XaPAKTEPHBI
JUISL IPYTUX XUMHYECKUX
pearenToB. Hanipumep, A4
YHUYTOXEHUSA OOTBITHHCTBA
6aKkTepui IpyU NOMOIIU
6aKTEpULIN/LA ONHON U3 KOMITAHUH
IOTPe6OBANIOCH JOOABUTH 8—25 1T
TakoBOro Ha 1000 1 BOJBL

AHOJIUT IPOU3BOJUTCS
C MCIIO/Ib30BaHUEM TOA B
saboparopun KomnaHuu UBS,
pacIionoXeHHOM B Puumon/ie,
mTaT Texac, oji pyKOBOACTBOM
xoMmmanuu Medipure Ltd,
SIBJISIIONIECHCS BJIAJICIBIIEM TTATEHTA
Ha TOA. B ranHOM nporiecce
IIPUMEHSETCS YHUKATbHAS
TEXHOJIOTH S KJIETOYHBIX MEMOPAH,
KOTOPAs TO3BOJISACT CO3/1ABATh
AHOJIUT CO CPOKOM XPaHEHMUS,
MIPEBBINAIOINTUM 6 MECSTIEB. DTO €Iie
O/IHA YHHUKAJIbHA51 OCOOEHHOCTb
anonuTa komnanuu UBS.
BOABMIMHCTBO APYIrUX KOMIAHUH —
IIPOM3BOAUTEIICIH AHOMUTA
BBIHY>K/ICHBI U3IOTABINUBATH
€r0 HEMOCPENCTBEHHO OKOJIO
CKBaKHMHBI U3-32 BBICOKO
CKOPOCTHU pa3JIoKeHUs. biarogaps
OOJIBIIIOMY CPOKY XPaHEHUSA
anoauT komnanuu UBS no3BosisgieT
OCBOOOJUTH OYPOBYIO IIJIOUAAKY OT
060PYAOBAHMS, CBA3AHHOI'O C €TO
IIPOU3BOICTBOM.

Kpome 06pabOTKU KUJKOCTEH
st TPIT, naHHBIA OAKTEPUIT/L
MOKHO UCHOJIb30BATD U B IPOIIECCE
06pPabOTKH ITJIACTA TIO/]L TABJICHUCM.
B 60s1ee yem ABaAIIATY CKBAXKHMHAX,
HKT KOTOPBIX OBLIN MO BEPKEHDI
CEPbE3ZHOMY KOPPO3ZHOHHOMY
Pa3pyLIEHUIO, O1arogaps
anonuty UBS ynanoch 1oCTU4Yb
3HAYUTEIBHOI'O CHIXKEHUS YPOBHSA
CEpOBOAOPOAA.
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Universal Bacteria
Specialist Develops
New Green Biocide

Universal Bacteria Specialist
(UBS) today announced the
launch of a new Anolyte product
to eliminate bacteria from the
hydraulic fracturing of wells. This
environmentally friendly biocide
contains no harmful products and is
100 percent biodegradable.

UBS' new Electro-Chemical
Activation Technology (ECAT)
Anolyte achieved a superior bacteria
kill count when tested in the fracing
process of 10 wells located in the
Barnett Shale and West Texas. The
product also received the only
perfect score in a major oil company's
13-point environmental checklist,
compared to all other major chemical
suppliers for bacteria control.

Depending on the impurities of
the source water used for fracing,
UBS' ECAT Anolyte typically
only requires 0.5 gallons to one
gallon of Anolyte for each 1,000
gallons of water injected into the
formation. The product loadings
are significantly reduced from other
Anolyte treatments previously used
by another biocide supplier, which
require eight to 25 gallons of product
per thousand gallons of water to
achieve a satisfactory bacteria
kill rate.

The Anolyte is produced via an
ECAT process in UBS' Richmond,
Texas, facility under license from
a Medipure Ltd. patented process.
The process utilizes a unique cell
membrane technology, which
creates a pure ECAT Anolyte with a
shelf life that exceeds six months.
This is another feature unique to
UBS' Anolyte. Most other Anolyte
producers must manufacture their
product on the well site due to rapid
product deterioration. As a result of
the UBS Anolyte's long shelf life, the
need for space formerly required for
on-site manufacturing is eliminated.

The same technology that is
proving successful in hydraulic
fracturing has also been expanded to
include squeeze treatments. Over 20

wells to date that have experienced
severe corrosion of the tubing have
seen a significant reduction in

hydrogen sulfide due to UBS' Anolyte.

buoims
KOMITAHHUH
Universal Bacteria
Specialist ObLI
BHECEH B peecTp
YiipasiaeHUus

IIO OXpPaHE
OKPYIKAIOLIEH
cpennl CIITA

Kommanus Universal Bacteria
Specialist (UBS) o6bsaBUIa O TOM,
y10 ee ononug ECAT-O&G Ob11
3aPErUCTPUPOBAH YIIPABICHUEM
10 OXPAHE OKPYKAIOLIEN CPEBI
CHIA KaK 3KOJIOTUYECKU YUCTOE
AIBTEPHATUBHOE CPE/ICTBO
YHUYTOXEHHUS OAKTEPUI,
06pa3YIONIUXCS B BOJE,
UCIIONIb3yeMO¥ jiid I'PTL

«buonug ECAT-O&G ucnonn3yer
YHUKAJIBHYIO TEXHOJIOTHUIO
KJIETOYHBIX MEMOPAH JIJIA
npeobpasosanus H,0O (Boga) u NaCL
(MOBapEHHAA COJb) B AHOJIUTHI 1
KaTOJIUTHL", — OTMETHI [ PKOPK
CaHdopa, OCHOBATEIb KOMOAHUU
UBS. «<DTOT 9KOJIOr'MYHBIN IPOJAYKT
MIPEACTABIISICT COOOM HE TOIBKO
3HAYUTEJIBHBIIN IIAT B CTOPOHY TEX
PETYIATUBHBIX AKTOB, KOTOPBIE
[IPU3BAHBI 3AUTUTH HACCJICHHE
OT BO3MOYKHOT'O 3AT' PA3HECHU S
UCTOYHUKOB ITUTHEBOM BOJIbI, HO
TAKIKE YJIOBJIIETBOPSIET NOTPEOHOCTHU
UHJYCTPHUU B 6€30ITACHOM U
(PYHKITMOHAJIBHOM GUOITUJIC», —
ckazai Caudopa.

[1o citoBam r1aBbl KOMITAHUH
UBS, omonug ECAT-O&G
IIPOJIEMOHCTPUPOBAT OJECTAIIUE
PE3YIBTATHI B yHUYTOKCHUHN
6aKTeprIi BO BPEMSI TECTOB
c npumenenueMm I'PIT Ha
CKB2)KMHAX, PACIIOJIOKEHHBIX Ha
MeCcTOpOXJeHUuU Barnett Shale B
LEHTPAJIBbHON yacTu mrara Texac,
4 TAK’KE HAa CKBA’KUHAX B 3a11aJHOM
Texace.
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«CymecTByeT TEHJECHIINA K
YCHUJIEHHIO ITPABUTEIBCTBEHHOIO
KOHTPOJIA HAJy XUMHUKATAMH,
KOTOPBIE UCTIONB3YIOTCSA IIPU
I'PIT. Ham npogyKT IIOMOXKET
JOGBIBAIOIIMM KOMITAHUAM HE
HAPYIIATh PETYIATUBHBIE AKThI
MPAaBUTENBCTBA, 4 TAKXKE 3AMUTUT
nx 060PYZOBAHUE OT TYOUTETBHOI'O
BO3AEHUCTBUSA KOPPO3UM», —
HoABITOXNI C3HPOPA.

Kommnanwnsa Universal Bacteria
Specialist, mTad-KBapTHpPa KOTOPOH
pacronoxeHa B PuamMonye, mrar
Texac, TPOU3BOAUT 3KOJIOTUIECKHU
YHCTBIE OUOLU/IBI 151 OOPAOOTKHU
BO/IBI, KOTOPAs UCIIOJIb30BAIAChH
B nipouecce I'PIT Ha HEPTAHBIX U
ra30BbIX CKBAKMHAX. Ee ri1aBHbIi
nponykrt, 6uonug ECAT-O&G Ha
OCHOBE a4HOJIUTA, YAAIAET I'PA3EBbIE
HAPOCTEBI HA TPY6AX, KOTOPBIE
BBI3BIBAIOT UX KOPPO3HIO. [Tocie
Pa3IoXKEHUA JTAHHBIA OUOLUTL
HE HAHOCUT 3KOJIOIMTYECKOTO
yiep6a. B omirgne oT aHOJINUTOB
JPYIUX IIPOU3BOAUTENEN GO/
xoM1nanuu UBS nno3sonser
OCBOOOAUTH OYPOBYIO ILJIOWIAJKY
OT OOOPY/IOBAHUS, CBA3AHHOTI'O C
€ro IPOU3BOJCTBOM, 6J1ATO/IAPS
60JIbIIOMY CPOKY XPAHEHH .

Universal Bacteria
Specialist Oilfield
Biocide Receives
EPA Registration

Universal Bacteria Specialist
(UBS) has announced the U.S.
Environmental Protection Agency
(EPA) has registered its ECAT-O&G
biocide as an environmentally
friendly alternative for eliminating
bacteria from the hydraulic fracturing
of wells.

"ECAT-O&G uses a patented cell
membrane to convert H,O and
NaCL into anolyte and catholyte
components," said George Sanford,
founder of UBS. "This green product
is not only a major step toward
addressing public and regulatory
pressure to protect people from the
potential contamination of fresh
water reservoirs, but it also satisfies



industry demands for a safe biocide
that works," said Sanford.

According to Sanford, ECAT-O&G
achieved a superior bacteria kill
count when tested in the fracking
process of wells located in West Texas
and the Barnett Shale in Central
Texas.

"There is a trend toward more
government oversight of fracing
chemicals. Our product will
help producers stay ahead of the
regulatory curve while protecting
their equipment from the harmful
effects of corrosion," Sanford
concluded.

Based in Richmond, Texas,
Universal Bacteria Specialist produces
environmentally friendly biocides to
treat water used for the fracturing of
oil and gas wells. Its primary product,
EPA-registered ECAT-O&G anolyte
biocide, removes corrosion-causing
slime build-up from pipes, and once
fully degraded, leaves no ecological
damage to well sites. Also, as a result
of the product's extended shelf
life, the need for space that other
anolyte producers require for on-site
manufacturing is eliminated.

Ridgeline
3aMMeTCAa
OYHCTKOH
KHIKOCTECH,
HCIIOJIb3YEMBIX
rnpu I'PII

Komnanus Ridgeline Energy
Services Inc. 06bsiBIIIA O
MHOAIIMCAHUU COTTIAIEHUS,
OPEAYCMATPUBAIONIETO YCTAHOBKY
U YIIPABJIEHHE KOMIIEKCOM
060PYIOBAHUSA IO OYUCTKE BOJBIL.
JaHHBIA KOHTPAKT 3aK/II0YECH
COBMECTHO C KPYITHOM KOMITAHHCH,
3AHUMAIOMIENCH PA3BEIKON U
Pa3paboTKON MECTOPOKACHUN
MIPUPOJHOTO I'a3a HA CEBEPO-
BOCTOKE NPOBUHIINU BpUTAHCKAA
Konymbus (Kanana).

OYNCTHONM KOMIIJIEKC
NPEAYCMATPUBAET BO3MOXHOCTD
pacImupeHUs, OH CIOCOOEH (TTOCTIE
IIPOBEAECHHOT'O PACIIUPEHUS)

news: Hydraulic Fracturing

nepepabdareiBaTh 601ee 4000 M Ky6.
PAa3IUYHBIX )KUJIKOCTEN B [IEHD. B
YHCJIO MOCJIEAHUX MOT'YT BXOAHUTH:
OTPabOTAHHAS )KUJKOCTD JJIs1

I'PIT, TexHUYECKas BOJA, OypPOBbIE
CTOYHBIE BOJbI U CTOYHBIE BOZbI
IIOJIEBBIX ITOCEJIKOB.

ITocsie yCTaHOBKH 3TOT'O
OYHMCTHOI'O KOMIIJIEKCA 3AKA34YHK
MIOJIYYUT BO3MOXHOCTD
JaJIbHENIIETO PA3BUTUSA CBOEH
IIPOTPAMMBI ITO OCBOEHHIO CKBAKHUH
IyTeM IIposeieHnsa 6ypenus u I'PIT.
IIpu 5TOM NOTPEGHOCTD B MECTHBIX
CHUCTEMAX BOJIOCHAOXKEHUS OyIET
MHWHHMHU3HUPOBAHA.

KoMruiekc o oumncTKe BOJbI
CIIPOEKTHUPOBAH TAKUM OOPA30M,
4TOOBI KPYIVIOTOJANYHO YA AJIATH
YIJIEBOJOPOJDL, TAXKEIbIE
METAJJIbI, PACTBOPEHHBIE COJIH,
B3BENIEHHBIE TBEP/BIE YACTULLLI
U XJIOPHU/IBI U3 O6PAOATHIBAEMBIX
Kujgxkocrer. Kpome Toro, B CBA3n
C YBEJIMYECHHUEM ITIOTPEOHOCTHU
34K434YHK4 B 2JIEKTPOIHEPTUH,
KOTOPas OO6YCJIOBJIEHA
PaCIIMPEHNUEM E€TO IIPOTPAMMBI 1O
OCBOEHUIO CKBAKWH, KOMITAHNUH
Ridgeline 6yneT npefocTaBacHa
BO3MOXXHOCTb OO€CIIEYNTD KJIUEHTA
3JIEKTPOIHEPTUEN JJI IPOBENECHUSA
onepanuii no 60ee HU3KOIM
LICHE 1 C MEHBIIHUM BEIOPOCOM
IMAPHUKOBBIX I'dA30B I10 CPABHEHHIO C
UMEIOINMHUCA Y HETO JU3EIbHBIMHU
I€HEPATOPAMU.

CrernuaaucTbl KOMITAaHUHN
Ridgeline nosaraior, 4To Ux
34I1aT€HTOBAHHBIN OYUCTHOM
KOMIIJIEKC, 00712/1a51 KpAaHHE HU3KUM
OTPEO6IECHUEM AIIECKTPOIHEPTUU
U MOJIYJIBHOI KOHCTPYKITHEI,
SIBJISIETCS] YHUKAJIBHOM /17151
HedTEra3oBoON MUHAYCTPUU
Pa3paboTKOI, pe/Iaralonien
JIENIEBBIN CIIOCO6 OUYUCTKU
JKHJIKOCTEM, KOTOPBIM K TOMY K€
YMEHBIIAET BPEJHOE BO3CUCTBUE
HedTe- U ra30400bIYH Ha
OKPYKAIOILYIO CPENY.

VCIIyry IO OYMCTKE BOABL OyayT
IIPEJOCTABICHBI KOMIIAHHUEH
Ridgeline yepes CBOIO JOUEPHIOIO
KOMITAHUIO. JIMITeH3MsI Ha
TEXHOJIOTUIO OYUCTKHU BOJIbI
NIPUHAJICKUAT UCKTIOYUTEIBHO

kommaHuu Eau Claire Partnership
U IIPEJOCTABICHA KOMITAHUEN
DEJAII, LLC.

Ridgeline
To Treat Frac
Water in NE BC

Ridgeline Energy Services Inc. has
announced it has entered into an
agreement to install and operate
a fully integrated water treatment
facility for a major natural gas
exploration and development
company in northeast British
Columbia.

The water treatment facility is
scalable and will be capable (when
fully built out) of handling in excess
of 4,000 cubic meters per day of
return frac water, process water,
camp waste water and drilling waste
water.

By installing this water treatment
facility the client will be able to
expand its well development
program of drilling and fracing while
minimizing demand on local fresh
water systems.

The water treatment facility is
designed to operate year-round to
remove hydrocarbons, heavy metals,
TDS, suspended solids and chlorides.
In addition, as power demand for
the client development program
expands, Ridgeline will be able to
provide the client with electrical
energy for its operations at a lower
cost and with a smaller carbon
footprint than the current diesel-
based electric generation plants.

With an ultra low energy
requirement and its modular
system design, Ridgeline believes its
proprietary water treatment facility
provides a unique solution for the
petroleum industry by offering a
lower cost water treatment method
that will reduce the environmental
impact of oil and gas development.

The water treatment services will
be provided by Ridgeline through
the Eau Claire Partnership. The water
treatment technology is exclusively
licensed to the Eau Claire Partnership
by DEJAIL, LLC. ©
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OBAA BEY

AA ONJTOCODUHA

NEO-PERENNIAL PHILOSOPHY

KeH YUJIBEP poaunca 31 aHeaps 1949 rona B
Oknaxome-Cutm (CLLIA) — amepukaHcKmn dhrnocod n
nucatenb, pa3paboTaBLLIVN TEOPETUHECKME U MPAKTUYECKMe
MONOXEHWS MHTErpanbHOro NoAxXoAa, Lenbio KOTOPOro ABASETCS
CUHTETUYECKOE ODbeIHEHNE OTKPbITUI, COBEPLUEHHBIX B

TaKMX Pa3fNnyHbIX chepax 4enoBeyeckom AefTenbHOCTH,

Kak NC1xonoruns, coumonorus, prnocodums, MUCTULA3M

1 pennrmoBefeHne, NOCTMOLEPHUCTCKME ABUXKEHWS,
IMAMpPUYECKME HAYKK, TEOPWS CUCTEM, @ TaKXKE U B APYrnX
obnacrsix.

B 1967 romy no HacTosHWMIO poauTenen Ynnoep HaumHaet
M3y4aTb MEAMLMHY B yHMBepCuTeTe [bloKa 1 MPaKTU4ecKn
Cpa3sy e pa304apOoBbIBAETCS B BO3MOXHOCTAX Hayku. Ha
JanbHenLwme NCCnefoBaHUs ero BAOXHOBAIOT HE MOAHbIe
B TO BpPeMS NCUXOLENNKM, @ BOCTOHHAsA NUTEPaTypa, B
0COBEHHOCTM — Aao A3 U3nH. C akageMU4eckom TOHKM 3peHms
nepBbIv rof, ObIN 3aTpayeH BNyCTyo, 1 Ynbep BepHycs B
Hebpacky v 3an1cancs Tam B yH1UBepPCUTET. IMeHHO 311ech
OH NONy4nT cTeneHb Gakanaepa C AByMs NPOGUANPYIOLLIMAI
OVCLMMAVHAMK — XUMWEe 1 B1onoruen, npm 3TomM oH byaet
YOENATb 3HAYUTENbHYIO A0S0 CBOETO BPEMEHW BOCTOYHOM
unnocodum 1 3anagHou ncvxonoruu. MiHTepecHo, 4To i Toro
4TOObI OTTOYUTL CBOU NUCATENLCKME HaBbIKK, Ynbep LOCNOBHO
OT PyKW nepenmcan Bce KHUr Anaxa Yotca. Ero paboumnin meToq,
COCTOMT B CIeAYIOLLEM: MHTEHCMBHO M3y4aTb MaTepyan B Te4eHne
nopsaKa Lecatn MecsLes, hOpMUPOBaTh B yme 0bpa3 Bcen
KHWI 1 3aTeM BOMJIOLLATL ee Ha ByMare 3a iBa Unn TP MecsiLa.

«Buknnegums» roBopuT, 4to «KeH Ynnbep 3aHnMaeTcs
COCTaBNEeHMEM KapTbl «HOBOW BEHHOW (D1ocopumm», KoTopas
obbeauHseT B cebe TpaanLUMOHHBIA MUCTULM3M, ONMUCAHHbIN B
«BeYHOW prnococdum» Ongoca Xakcnu, 1 TEOPUI0 KOCMNYECKOU
3BOSIOLMN, TECHO CBA3aHHYIO C MAEAMM MHAMNCKOrO urnocoda
LWpn AypobunHao. Byem xe cocTouT cyTb hunocodum Ymnnbepa?
BoT Kakyto, 04eHb TOYHYIO, Ha HaLLl B3rNa[, XapakTepucTnKy Aaet
ero cnocody NOCTUXEHWS UCTUHBI aMepUKaHCKMIA hrnocod 1
onectawmmn nucatens xek KputTeHaeH:

«Mopxopn Ynnbepa NpoTMBOMNoNoXeH aknekTuke. OH fan
CBA3HYIO 1 NOC/IEA0BATENIbHYIO KAPTUHY, KOTOPas rManko
coefMHAET NPUTA3aHNSA Ha UCTUHY 13 Takmx obnacTen, kak
u3mKa 1 BUONOrKs; IKOHaYKM; TEOPUS Xaoca U CUCTEMHbIe
HayKUW; MeauLUmHa; HeMpoU3nonorus, BUoxmmms;
1306pasmnTenbHOE NCKYCCTBO, MO33US U SCTETUKA B LIENOM,;
NCUXONOTNA PA3BUTUA 1 LENBIN CNEKTP NCUXOTepaneBTUYeCKMNX
noaxofos, ot ®peraa fo FOHra u Mnaxe; TeopeTnkm Benvikon
Llenwv oT MNnatoHa v MnotrHa Ha 3anage fo LLaHkapb! v
Harapz>XyHbl Ha BocTtoke; MofiepHUCTI OT [lekapTa u JIokka Ao
KaHTa; ngeanuctbl ot LLlennnHra no lerens; NOCTMOAEPHUCTHI,
oT ®yko v Jeppurabl fo Tarnopa n XabepMaca; 0CHOBHas
repMeHeBTUYeCKas Tpagnuma ot dunsres o Xangerrepa u
fapamepa; TeopeTUKYM coLpanbHbIx cnctem oT KomTe 1 Mapkca
no MNapcoHca v JlyxmaHa; cosepLatenbHble U MUCTUHeCKmE
LUKOSbI BENMKMX MeAUTAaTUBHbIX TPaAMLMM Ha BocToke 1 3anage,
B [M1aBHbIX MUPOBbIX penurmsx. Bce 3to nuib Bbibopka. HyHO
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Ken WILBER was born on January 31, 1949 in Oklahoma
City, Oklahoma (USA). Ken Wilber is an American philosopher
and writer who has worked out the theory and practice of

an integral approach aimed at synthetic combination of the
discoveries made in diverse areas of human activity, including
psychology, sociology, philosophy, mysticism and religious
studies, postmodern styles, empiric sciences, systems theory
and other spheres.

In 1967, Wilber, urged by his parents, started to study
medicine at Duke University, and was almost immediately
disillusioned with what science had to offer. His further
research work was inspired not by the psychedelic experience
which used to be in fashion then, but by Eastern literature,
particularly the Tao Te Ching. Academically, his first yeat at
the University was spent to no purpose, so, Wilber went back
to Nebraska and enrolled in the University there. It was at the
University of Nebraska that he completed a bachelor's degree
in chemistry and biology still giving much time to Eastern
philosophy and Western psychology.

[t is notable that Wilber rewrote all Alan Watts’ books literally
by hand in order to polish his writing skills. His working method
consists in studying the material thoroughly for about ten
months, creating an image of the whole book in his head and
then delivering it on paper over two or three months.

According to Wikipedia, Wilber is engaged in mapping
the "neo-perennial philosophy", an integration of traditional
mysticism typified by Aldous Huxley's "perennial philosophy”
with an account of cosmic evolution akin to the ideas of the
Indian philosopher Sri Aurobindo. What is the essence of
Wilber’s philosophy? This is how his way of attainment of
truth is described, and quite precisely, to our mind, by Jack
Crittenden, an American philosopher and a brilliant writer:

“Wilber's approach is the opposite of eclecticism. He has
provided a coherent and consistent vision that seamlessly
weaves together truth-claims from such fields as physics
and biology; the ecosciences; chaos theory and the systems
sciences; medicine, neurophysiology, biochemistry; art,
poetry, and aesthetics in general; developmental psychology



NN TOrfa YAMBASTLCA, 4TO Te, KTO Y3KO CrelmanmnsnpyeTcs

B OQJHOM KOHKPETHOM 0611aCTV, MOTYT 0OUAETHCS, €CIN X
06nacTb He NpeAcTaBneHa B Ka4ecTBe LIeHTPaIbHOro CTEPXKHS
MUpPO3LaHWs.

B 4em B 4eNCTBUTENBHOCTY 3aKtoHaeTcs ero meton? B
nobo 0bnacTn Yunbep npocto obpallaetcs K TakoMy YPOBHIO
abcTpakumm, Ha KOTOPOM PasvdHble KOHMAMKTYIOLLME
MOLXO[bl Ha MOBEPKY OKa3blBaAOTCS COrMaCyOLLMMUNCS APYr C
Lpyrom. BozbMeM, K npumepy, BENMKNE MUPOBBIE PESTUTUN.
Bce nu oHu cornacHbl € Tem, 41o Mincyc — bor? Het. 3Ha4urT,

Mbl JONKHbI COPOCTL 3TO CO CHETOB. BCe M OHM CornacHbI
CTeM, 41O bor cyulecTsyeT? D10 3aBUCUT OT TOTO, YTO 3HAYUT
«Bbor». Bce N OHW cornacHbl B CBOUX NpeacTaBneHusx o bore,
ecnn nof, «<borom» Mbl nofpasymeBaem [lyx, KOTOpbIA BO
MHOT VX OTHOLLIEHMSAX Heonpeaen M no CyTW, OT OyaaMCTCKON
MyCTOTbl A0 NYOENCKOW TalHbl boxecTBeHHoro? [la, 3to
noaXoAunT B KavecTBe 0600LLIEeHNS TOro, 4To Ynbep HasbiBaeT
«OPUEHTNPYIOLLIMM 0DO0BLLEHMEMY UMW «TBEPAbIM BbIBOLOMY.

TouHo Tak xe Ynnbep noaxoOuT U K Apyrum obnactam
4enoBeYeCcKoro 3HaHWS: OT UCKYCCTBA [10 MO33UM, OT IMIMUPUKM
[0 repMeHEeBTUKM, OT MCMX0aHan13a oo MeamTaLmm, ot Teopum
3BOMIOLMN [0 MAeanM3ma. B kaxxaoM cnyyae oH BbiCTpanBaeT
pAL TBEPAbIX N HAZIEXKHbIX, ECNIN HE CKa3aTb HEOMPOBEPXKMMBIX,
OpUeHTMPYIOLLMX 0000LLIEHNI. Ero He BecrokounT (kak He
LIONXHO BeCrnokouTb 1 ero YiTaTenem), NpUMyT N apyrue
obnacTn BbiBOAbI N0HOM aHHOW 06nacTu; Kopoye roBops, He
©ecnokonTech, K NpUMepy, eciiv SMiMpnyeckme BbiIBoAbl He
COMNacytoTCs C PeNUrMo3HbIMI BbiBOgaMM. BMecTo 3Toro npocTo
cobepuTte BMECTe BCE OPUEHTUPYIOLLME BbIBOAbI, KaK e Obl
KaxkJas obnacTb cogepskana HeM3MepruMo BaxkKHbIe A5 HacC
BeLLM. IMeHHO 3TO 1 eCTb NepPBbI Lar, KOTopbI Yndep nenaet
B CBOEM MeTofle CUHTe3a, — CBOEro pofa heHoMeHonorus
BCEro 4enoBeyeckoro 3HaHMs Ha YPOBHE OPUEHTUPYIOLLIMX
0600LIeHNI. MHbIMK cnoBamu, cobepuTe BMeCTe BCe NCTUHB,
KoTopble Kaxaas 06nacTb, No ee COBCTBEHHOMY MHEHWIO, MOXET
NpPeanoXnTb YenoBeyecTsy. Ha HEKOTOPbI MOMEHT MPOCTO
NPeAnonoXuTe, YTO BCE OHM AENCTBUTENIbHO BEPHbI.

3atem Yrnbep BbICTPanBaET 3TN UCTUHbI B LIeNU UK
CeTN CMbIKAIOLLMXCSA 3aKio4eHMI. Ha 3ToM 3Tarne oH KpyTo
MOBOPAYMBAET OT YNCTOM IKJIEKTUKM K CUCTEMATNHECKOMY
noaxoay. 60 BTOpoOW LWar B MeTofe Ynnoepa COCTOUT B TOM,
YTOObI B3ATb BCE UCTUHbI UM OPUEHTUPYIOLLE 0600LLEHNS,
cobpaHHble Ha MepBOM Luare, a 3aTemM NoCTaBWTb BoNpoc: «Kakas
NOrMYyeckn HenpoTUBOPeYMBas CUCTEMa hakTUHECKI BKtoYana
Obl B cebs HanbonbLee YUCNO STUX UCTUH?Y.

KeH Ynnbep — aBTOp MHOXeCTBa KHUT, psif, KOTOPbIX
nepesefeH Ha PYCCKMi A3biK (B KOHLIE Mbl laeM KPaTKyo
ounbnuorpaduio). Cpeam ero NpousBeaeHNI BblAENNeTC KHUra
OHeBHMKOB «OAuH BKyC». [peanaraeM Balemy BHUMaHWUIO
HeCKONbKO CTPaHWL, 13 Hee, MOCBALLEHHbIX TEME Iy XOBHbIX
MOWCKOB, BeCbMa aKTyaNlbHOM Kak B AMepuKe, Tak 1 B Poccum.
Ynnbep CTpemMmnTcs NPOTUBOCTONATL MACCKYNBETYPHBIMY
[YXOBHbIM UCCNeAOBaHMAM N NCKAHUAM, B pe3ynbTaTe KOTOPbIX
«copepKaHue BENNYanLWMX YHEHNI 3a4aCTyI0 OKa3bIBaeTCs
npeBpaLLEeHHbIM 13 peBa MlamMeHu 0CBODOXAEHUS BO HTO-

10, BosbLUe HanoMUHatoLLee ycnokaneatollee bopmoTaHne
KannhOpPHNNCKOW ropsyen BaHHbI.

and a spectrum of psychotherapeutic endeavors, from Freud
to Jung to Piaget; the Great Chain theorists from Plato and
Plotinus in the West to Shankara and Nagarjuna in the East;
the modernists from Descartes and Locke to Kant; the Idealists
from Schelling to Hegel; the postmodernists from Foucault
and Derrida to Taylor and Habermas; the major hermeneutic
tradition, Dilthey to Heidegger to Gadamer; the social systems
theorists from Comte and Marx to Parsons and Luhmann; the
contemplative and mystical schools of the great meditative
traditions, East and West, in the world's major religious
traditions. All of this is just a sampling. No wonder, those
experts who are narrowly hub of the universe.

What is his actual method? In working with any field,
Wilber simply backs up to a level of generalization at which
the various conflicting approaches actually agree with
one another. Take, for example, the world's great religious
traditions: Do they all agree that Jesus is God? No. So we
must jettison that. Do they all agree that there is a God? That
depends on the meaning of "God." Do they all agree on God, if
by "God" we mean a Spirit that is in many ways unqualifiable,
from the Buddhists' Emptiness to the Jewish mystery of the
Divine? Yes, that works as a generalization —
what Wilber calls an "orienting generalization” or "sturdy
conclusion.”

Wilber likewise approaches all the other fields of human
knowledge: art to poetry, empiricism to hermeneutics,
cognitive science to meditation, evolutionary theory to
idealism. In every case he assembles a series of sturdy and
reliable, not to say irrefutable, orienting generalizations.

He is not worried, nor should his readers be, about whether
other fields would accept the conclusions of any given field;
in short, don't worry, for example, if empiricist conclusions
do not match religious conclusions. Instead, simply assemble
all the orienting conclusions as if each field had incredibly
important truths to tell us. This is exactly Wilber's first step

in his integrative method - a type of phenomenology of

all human knowledge conducted at the level of orienting
generalizations.

In other words, assemble all of the truths that each field
believes it has to offer humanity. For the moment, simply
assume they are indeed true.

Wilber then arranges these truths into chains or networks
of interlocking conclusions. At this point Wilber veers sharply
from a method of mere eclecticism and into a systematic
vision. For the second step in Wilber's method is to take all of
the truths or orienting generalizations assembled in the first
step and then pose this question: What coherent system would
in fact incorporate the greatest number of these truths?”

Ken Wilber is the author of a great number of books with
some of them translated into Russian (see the bibliography
below). A real standout among his works is the “One Taste”
diary-book. Let us offer you some pages from it dedicated to
the spiritual quest which is a vital topic both in America and
in Russia. Wilber tries to resist the “mass culture” spiritual
research which often “turns the content of the greatest
learnings from a roaring liberating flame into something more
like a soothing babbling of a hot Californian bath.” }
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Ken YUJIBEP

B paae kHur (Hanpumep,
«O0muTEeNBbHBIN BOr»,
«BBbICH 113 Pasp, «Oko [yxa»)
S TTOTIBITAJICS ITOKA34Th, YTO
PEUTHSA KaK TAKOBAs BCET/A
BBITIOJTHAJA JIBE OYCHb BAXKHBIE,
HO OYEHbB PA3HbIE (DYHKLINN.
Bo-11epBuIX, OHA IEHUCTBYET KAK
CIIOCO6 CO3/IAHUS CMBIC/IA IJISI
OTJEJIBHOTIO «1»; OHA IIPEJIATA€T
MH@BL U ICTOPUH, PACCKASBI
U MOBECTBOBAHUS, PUTYAJIBI
U BO3POK/ICHU S, KOTODBIE,
BMECTE B3SITBIE, IOMOTAI0T
OT/ICIBHOMY «s1» IOHUMATh
U TEPIIETD IPEBPATHOCTHU
JKECTOKOMH CYABOBL DTa (PYHKIIUA
PENIUTNH OOBIYHO HE BEJICT K
00A3aTEIBHOMY U3MEHEHUIO
YPOBH: CO3HAHHUA YEJIOBEKA; OHA
HE IPUHOCHUT PAJUKATBHOTO
npeobpaszosanusl. He npruHoOCUT
OHA4 U PENIUTEIBHOTIO
OCBOOOKICHUS OT CAMOT'O
OTJIEJILHOTO «1». CKOpee, OHA
YCIIOKAUBAET «sI», YKPEIIACT
«I», 3AITUIIAET «2», COACUCTBYET
«1». KOJIb CKOPO OTJE€bHOE
«1» BEPUT MUDAM, UCTIOTHSAET
PHUTYAJIBI, IPOU3HOCUT MOJIUTBBI
WUIH IPUJICPKUBACTCS IO MBI,
YEJIOBEK I'OPSIYO BEPUT, YTO <«5I»
OYJET «CIACEHO» TMOO CeNvac,

MEHBIIUHCTBE —
(PYHKIIUIO PAJUKATIBHOIO
IPEOOPA3OBAHUS U
OCBOOOXKIECHUA. DTA PyHKIUA
PEIUTUU HE YKPEILIAET
OTJIEJIBHOE «s1», A IOJIHOCTBIO
pa3pyLIaeT €ro, OHA HECET HE
YTELIEHUE, 4 OTYCTOIIECHUE,
HE YKPEILJICHUE, 4 ITYCTOTY,

HE YAOBIETBOPEHHOCTD,

4 B3PBIB, HE CIIOKONCTBUE,

4 PEBOJTIOLINIO, KOpOYE
rOBOpPs, HE TPASULIMOHHYIO
MOJJEPKKY CO3HAHUA, A
PagUKaIbHOE NIPEBPAIECHIE
U IIPEOOPA30OBAHUE CAMOTO

[TTYOOYAMIIIETO IIEHTPA COZHAHUSL.

EcTh HECKOJIBKO CIIOCOOOB,
KOTOPBIMH MOKHO
C(POPMYJIMPOBATD ITH JIBE
BA’KHBIE (DYHKIIMH PEJTUTHN.
IlepBasa pyHKUMA — PYHKIUA
CO3[AHUA CMBIC/IA IS
«1» — 3TO PA3HOBHUJHOCTD
TOPHU30OHTAIBHOIO IBUKEHMUS,
BTOpas PyHKIUA — (PYHKLINA
MPEBOCXOKIEHUS «I» — ITO
BEPTHUKAJIBHOE JBHUKCHHUE
(B BBICOTY WJIU B ITTYyOHHY, B
3aBUCUMOCTHU OT BBIOPAHHON
MeTadoprl). [TepByIo 1 Ha3BaJI
TPAHCIALIMEN, 4 BTOPYIO —
TpaHCPOpPMAITHECT.

OTHOCHUTEJIEHOE BM
AHAJIUTUYECKOI'O
BMECTO OCYKJCHHS
YYHUTCS IEPEBOAUTH CBC
CBOE CYIIIECTBO B I1O
HOBOTO YOECKJICHUS, ¥

JENUCTBUA IIEPEBOAA, I .
MEPE, BDEMEHHO, OOJIETY:

CEPALIEBUHE OTAEIBHOIO 1>,
Ho npu TpaHC¢0miaL* r
CaM 3TOT MPOLIECC TEPEBOIA
HOJBEPIraeTCsA COMHEHHUIO,
CBUJETENbCTBYETCH, 4
HNOAPBIBAETCA ¥ B KOHCUYHO
UTOIC YCTPAHACTCA. IIpn
TUINWUYHOH TPAHCIALINN

<> (CaMOCTbgal/IJII/I CYO'BEKT, 7
IIOJIY4YA€T HOBBIM O6pa3
MBIIIEHUS O MUPE, HJIN
OOBEKTAX; HO IIPU PASUKAIBHON
TPAaHCHOPMALIUU CAMO <>
UCCIIEQYETCA, PACCMATPUBAETCH,
OepeTCs 32 rOPJIO U GYKBATIBHO
JYIIUTCS JO CMEPTH.

W eme ogqHa OC/IeaH A
(POpPMYIUPOBKA: IPH
FOPH30HTAIBHOU TPAHCIIALIMY,
KOTOPas ABJISACTCS
3HAYUTEIBHO IPEOOIA/TAIONMICH,
PACIIPOCTPAHEHHON U

KntoueBoe ana dunocopummn KeHa Ynnbepa noHsaTME — XONOH — hyHAaMeHTanbHas
CTPYKTYypHas eanHuua Kocmoca. Haxoasck B momckax Toro, YTo Morno 6bl NoCiyXuTb
0a30BbIMM CTPOUTENbHBIMKW DNOKaMM CyLLEeCTBOBaHUS, Ynnbep cornaliaeTcs C BbIBOLOM,
4TO Nt0Oas CYLLHOCTb UM KOHLeNUUS MMeeT ABOMHYIO NPUPOoay: Kak Lenoe B cebe 1 Kak
3/IEMEHT Yero-To elle, TO ecTb NpeacTaBnseT cobon xonoH. B kHure «KpaTtkas ncropums
BCEro» OH AAeT Takoe nonynspHoe obbacHeHWe: «Hanpumep, Lenbii aToM SBASETCS
4acTblO LIeNon MOJIEKYbI, @ Lienias MofieKyna SiBASeTCs YacTbio LLeNon KNeTkun, uenas
KNeTKa SBNSeTCs YacTbio LIefIoro opraHmMama 1 Tak ganee. Kaxabi n3 3sTnx oobekToB He

LleJIo€ N HE HYaCTb, a XOJIOH».

B CJIaBE CItlaceHus borom uimm
OKPOBUTEIBCTBA BOrnHu, 1m0
B 3aI'POOHOM XXU3HHU, KOTOPA
TapaHTHUPYET BEYHOE YYAO.

Ho, BO-BTOPBIX, PE/TUTUS
TAKOKE BBITIOIHAET — OOBIYHO B
OYEHb U OYEHDb HE3HAYUTEIbHOM

IIpu TPAHCIAIUU «I> IPOCTO
IIOJIY4YA€T HOBBIH CIIOCOO
MBIC/IUTB O PCAJIbBHOCTU UJIU
YyBCTBECHHO BOCIIPMHHMATD CC.

OHO NONY4YaeT HOBOE YOEKICHUE,

OBITh MOKET, XOJITUCTUUECKOE
BMECTO ATOMUCTHYECKOTO,
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YHHUBEPCAIBHOM (DYHKIIMENA
PEIUTUY, «I», IO KpaNHEN

MepE, BDEMEHHO, AEIAETCA
CYACTIUBBIM B CBOCH aJTYHOCTH,
YIOBJIETBOPEHHBIM B CBOEM
pabCTBE, CAMOTOBOIBHBIM IIEPE/T
JIULIOM KPUYAIIETO CTPaXa,
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Ken WILBER

In a series of books (e.g,

“A Sociable God”, “Up from Eden”,
and “The Eye of Spirit”), I have
tried to show that religion itself
has always performed two very
important, but very different,
functions. One, it acts as a way of
creating meaning for the separate
self: it offers myths and stories and
tales and narratives and rituals
and revivals that, taken together,
help the separate self make sense
of, and endure, the slings and
arrows of outrageous fortune.
This function of religion does

not usually or necessarily change
the level of consciousness in a
person; it does not deliver radical
transformation. Nor does it deliver
a shattering liberation from the
separate self altogether. Rather, it
consoles the self, fortifies the self,
defends the self, promotes the self.
Aslong as the separate self believes
the myths, performs the rituals,
mouths the prayers, or embraces
the dogma, then the self,

it is fervently believed, will be
"saved" — either now in the glory
of being God-saved or Goddess-
favored, or in an afterlife that
insures eternal wonderment.

But two, religion has also served —
in a usually very, very small
minority — the function of radical
transformation and liberation.
This function of religion does
not fortify the separate self,
but utterly shatters it — not
consolation but devastation, not
entrenchment but emptiness,
not complacency but explosion,
not comfort but revolution —
in short, not a conventional
bolstering of consciousness but
aradical transmutation and
transformation at the deepest seat
of consciousness itself.

There are several different
ways that we can state these two
important functions of religion.
The first function — that of
creating meaning for the self — is

a type of horizontal movement;
the second function-that of
transcending the self-is a type
of vertical movement (higher

or deeper, depending on your
metaphor). The first I have
named "translation," the second,
"transformation.”

With translation, the self is
simply given a new way to think
or feel about reality. The self is
given a new belief — perhaps
holistic instead of atomistic,
perhaps forgiveness instead of
blame, perhaps relational instead
of analytic. The self then learns
to translate its world and its
being in the terms of this new
belief or new language or new
paradigm, and this new and
enchanting translation acts, at
least temporarily, to alleviate or
diminish the terror inherent in the
heart of the separate self.

But with transformation,
the very process of translation
itself is challenged, witnessed,
undermined and eventually
dismantled. With typical
translation, the self (or subject) is
given a new way to think about
the world (or objects); but with
radical transformation, the self
itself is inquired into, looked into,
grabbed by its throat and literally
throttled to death.

Put it one last way: with
horizontal translation — which
is by far the most prevalent,
widespread and widely shared
function of religion — the self is, at
least temporarily, made happy in
its grasping, made content in its
enslavement, made complacent
in the face of the screaming
terror that is in fact its innermost
condition. With translation, the
self goes sleepy into the world,
stumbles numbed and nearsighted
into the nightmare of samsara, is
given a map laced with morphine
with which to face the world.
And this, indeed, is the common

TRANSLATION VERSUS TRANSFORMATION

condition of a religious humanity,
precisely the condition that the
radical or transformative spiritual
realizers have come to challenge
and to finally undo.

For authentic transformation
is not a matter of belief but of
the death of the believer; not a
matter of translating the world
but of transforming the world;
not a matter of finding solace but
of finding infinity on the other
side of death. The self is not made
content; the self is made toast.

Now, although I have obviously
been favoring transformation
and belittling translation, the
fact is that, on the whole, both
of these functions are incredibly
important and altogether
indispensable. Individuals are
not, for the most part, born
enlightened. They are bornina
world of sin and suffering, hope
and fear, desire and despair.
They are born as a self ready and
eager to contract; a self rife with
hunger, thirst, tears and terror.
And they begin, quite early on,
to learn various ways to translate
their world, to make sense of it, to
give meaning to it, and to defend
themselves against the terror
and the torture never lurking far
beneath the happy surface of the
separate self.

And as much as we, as you and
I, might wish to transcend mere
translation and find an authentic
transformation, nonetheless
translation itself is an absolutely
necessary and crucial function for
the greater part of our lives. Those
who cannot translate adequately,
with a fair amount of integrity and
accuracy, fall quickly into severe
neurosis or even psychosis: the
world ceases to make sense — the
boundaries between the self and
the world are not transcended but
instead begin to crumble. This is
not breakthrough but breakdown,;
not transcendence, but disaster.
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TPAHCTTIALMA B MPOTUBOBEC TPAHCOOPMALINA

KOTOPBIH B IEUCTBUTEIBHOCTHA
MIPEICTABIACT COOOH €ETO
IJIyOMHHOE COCTOSTHHE.
IIpu TPAHCIALINY «I> COHHO
OpOIUT B MUPE, B OLICTICHEHUU
U OJIN30PYKOCTH HATBIKAETCS HA
KOIIIMAP CAHCAPBI U IOTyYa€eT
MIPUIPABIECHHYIO MOP(PUHOM
KapTy /IS ODUEHTAIINH B MUPE.
M 3TO, TIO CyIIECTBY, OO1IICE
COCTOSIHUE PEJTUTUO3HOTO
YEJI0BEYECTBA — KAK PA3 TO
COCTOSIHUE, KOTOPOE
JIyXOBHBIEC HCKATECIIH,
CTPEMMUBIIIHECS K PA/ITUKATIBHOMY
MIPEOOPA30BAHUIO, HAYYUIUCH
MO/IBEPTaTh COMHEHUIO U B
KOHEYHOM CUYETE YHUYTOXKATh.

W60 npu NOAIMHHOM
Ipeo6PA3OBAHUU PEYUD UJIET
HE O BEPOBAHNH, 4 O CMEPTHU
BEPYIOIICTO; HE O TPAHCIAIINH
MHDP4, 4 O TPAHCHOPMAITUN MUPA,
HE O HAXOX/ICHUHU YTEIICHUS, 4
O HAXOXJEHHUU O€CKOHEYHOCTH
IO TY CTOPOHY CMEPTHU. <SI» HE
JIEJIAETCA YIOBICTBOPEHHBIM;
«T» AHHYJIUPYETCSL

Ho xoT4 s1 oueBuIHO OTHA
MIPEANOYTEHNE TPAHCHPOPMAITUU
Y IPUHHU3UI TPAHCIAIUIO, PAKT
COCTOHT B TOM, YTO B I1€JIOM
06€ 3TN PYHKIINH HEBEPOATHO
BAXKHBI U A0COTIOTHO
HEOOXOUMBL MHIUBUYYMBI IO
OOJIBIIIEI YACTH HE POXKAAIOTCS
OPOCBETAEHHBIMU. OHU
POXJAIOTCS B MUPE I'PEXa U
CTPaAAHUSs, HAZICK/Ibl U CTPAXa,
JKEJIAHUA U OTYaAHUA. OHU
POXKIAIOTCA KAK «I», TOTOBBIE
U CTPACTHO JKEIAIONUE
3aMKHYTbCS B CEOE, C TOJIOAOM U
KAKAOU, CJIE3AMU U CTPAXOM. U
OHH IOBOJIBHO PAHO HAYNHAIOT
YYUTBHCS TPAHCIHUPOBATD CBOM
MUD, HOHUMATb €TO, IPHU/IABATH
€MY CMBICJI M 3aITUIATh CEOs1
OT CTPaxa U MYKH, HUKOITIA HE
CKPBIBAIOIINXCS [TYOOKO O/
CYACTIIUBOM ITIOBEPXHOCTDIO
OT/ICIBHOTO <>,

W CcKOMb OBI CUJIBHO MBI, BB 1
s1 HU MOLJIN JKEJIATDb IIPEB30OUTU
MPOCTYIO TPAHCIALMIO

U1 JOCTUYb NOQJIMHHOMI
TPaHCHOPMAIIHH, TEM HE MEHEE
CaMa TPAHCJISAIHS OCTACTCS
2A06COJTIOTHO HEOOXOANMOM U
pemaroner PyHKIUeN 11
OOJIBIIEN YACTU HAIIIEH JKU3HHU.
Te, KTO HE CIIOCO6EH AJICKBATHO
TPAHCIHUPOBATH C JOCTATOYHOMN
EJOCTHOCTBIO Y TOYHOCTBIO,
OBICTPO BOAJIAIOT B TSIXKEIbIH
HEBPO3 WU JJAKE ICUXO03: MUD
OEPECTACT UMETh CMBICTT —
IPAHUIIBI MEK/TY «I» 1 MUPOM HE
TPAHCLECHIUPYIOTCS, HO BMECTO
3TOT'O HAYMHAIOT PYIIUTHCSL.
DTO HE HPOPELIB, A4 PACIIAJ, HE
OPEBOCXOXK/ICHUE, 4 KaTacTpoda.

Ho Ha HEKOTOpOM Tarie
HAIIero MpoIecca pa3BUTUsL
CaMa TPAHCJISAIMS, CKOJIb OBl
A/IEKBATHOU U YBEPEHHOU OHA
HU ObLIA, IPOCTO HEPECTAET
yTemaTsb, HuKakue HOBBIC
YOEXKICHU S, HOBAs MAPA/TUTMa,
HOBBIE MU(]bI UJIX HOBBIEC UJICU HE
OCTAaHABJIMBAIOT BTOPIaIOIICECs
crpaganue. ETMHCTBEHHOE,

YTO [IOMOTAET, — 3TO HE
HOBOE BEPOBAHUE [IJIS «$1», A
OPEBOCXOKICHUE CAMOTO <5,

W BCE Xe 4nC/10 UHAUBU/IOB,
KOTOPBIE T'OTOBBI IJ15
MMO/IOGHOTO MYTH, BCETAA OBLIO
U, CKOpPEE BCETO, BCETA OyIET
O4YEHb HE3HAYUTEJIbHBIM
MEHBIIUHCTBOM. J1JIs1
OONBIITMHCTBA JIIOJACH JTI0O0H
BH/I PEJIUTUO3HOI'O BEPOBAHUS
OYZIET OTHOCUTBCA K KATETOPHUU
YTELMIEHU: 3TO OyJeT HOBAS
TOPU3OHTAIbHAS TPAHCIISAIUS,
CO3/1a1011asI KAKOM-TO BU/,
CMBICJIA TIOCPEN YPOIIHUBOIO
mupa. M penurusa Bceraa 1o
OOJIBITIEN YACTH BBITIOIHSIA 3TY
MIEPBYIO (PYHKITHIO, M BBITIOIHAIA
€€ XOpPOIIO.

[ToaTOMY 1 TAKKE UCTIOIB3YIO
JLJ1 OTIMCAHUS 3TOU IEPBOU
(PYHKIINH (TOPHU3OHTATBHOMN
TPAHCJISIIIUU U CO3/JTAHUS
CMBICJIA JIJIST OTAEIBHOT'O
«1») CJIOBO «3AKOHHOCTb». 1
OOJIBINAsA YACTh BAXKHOI POJIN
PEUTHUH COCTOUT B TOM, UTOOBI
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00OECIIEYNBATH 3aKOHHOCTD «5I» —
3aKOHHOCTb €T'0 YOEKJEHUMH, ETO
IapagurmM, ero MUPOBO33PEHUIA
U €ro 06pa3a *KU3HU B MUPE.

DTa QYyHKIUA PETUTHNA —
IPU/IAHNE 3AKOHHOCTH «1» 11 ETO
YOEKICHUAM — HEBAXKHO,
HACKOJILKO BDEMEHHOM,
OTHOCHUTEJIBHOU, HE
IPEOOPA3YIONIEH UTA
WJUIIO30PHOM, — TEM HE

MeHeE 6blJIA €TUHCTBEHHOM
BEJIMYANIIEH ¥ CAMOM

BA’KHOI (DYHKILIMEA MUPOBBIX
PENNUTUO3HBIX TPAJULIUN.
CrioCOGHOCTD PENTUTHHA
06eCeuYnBaTh TOPU3OHTAIBHBIA
CMBICJI, 3aKOHHOCTbD U TTOAAEPKKY
«T» Y €r0 BEPOBAHUAM — T4
(YyHKITUS PEIUTUH UCTOPHUUECKHU
Obl/Ia €JUHCTBEHHBIM
BEJIMYAMIINM «COLIUAIEHBIM
CBSI3YIOIIUM», UMEIOIIUMCS ¥
JIIOOOU KYJIBTYDBL

W HeMb35 JIETKO WU 6ECIIeYHO
AKCIIEPUMEHTHUPOBATH C
OCHOBHBIM CBSI3YIOIIIUM, KOTOPOE
06€eCIIeYrBaAEeT HEJIOCTHOCTD
0611eCTB. [IOCKOIBKY yare
BCETO, KOI'/IA 3TO CBA3YIOIICE
pa3pymiaeTcs — Korja
HAPYIIAETCS TPAHCISAIUS, —
PE3YIIBTATOM, KAK MBI TOBOPUJIY,
CTAHOBHUTCS HE ITPOPHIB, 4
KpYIIEHUE, HE OCBOOOXKICHHE,

4 COITMAJIbHBIN XA0C.

Tam, T71€ TPAHCIUPYIOMAS
PEMUTUS IPEAIaracT
3aKOHHOCTH,
TPAHCHPOPMUPYIONAS PETUTUS
OpeiaracT HOAJIUHHOCTB. Tex
HEMHOT'UX JIIOJIEH, KOTOPBIE
TOTOBBI, TO €CTH TEP3AIOTCS
MYKaMH OTAEIBHOT'O <51,

U 60J1e€ HE CITOCOOHBI
[IPUHUMATD Y3AKOHEHHOE
MHPOBO33PEHUE, BCE OOJIEE

U 60J1e€ HACTOUYUBO BJICYET
IpeodpPaAKAIOIIEE PACKPBITUE
K UICTUHOMU TIOJTMHHOCTMY,
UCTUHHOMY IIPOCBETIICHUIO,
NCTUHHOMY OCBOOOK/ICHHIO.

W B 3aBUCUMOCTHU OT BamIie
CITOCOOHOCTH K CTPA/TAaHHIO BbI
PaHO WJTU TTO3/THO OTBETUTE }
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But at some point in our
maturation process, translation
itself, no matter how adequate
or confident, simply ceases to
console. No new beliefs, no
new paradigm, no new myths,
no new ideas, will staunch
the encroaching anguish. Not
a new belief for the self, but
the transcendence of the self
altogether, is the only path that
avails.

Still, the number of individuals
who are ready for such a path is,
always has been, and likely always

TRANSLATION VERSUS TRANSFORMATION

horizontal meaning, legitimacy
and sanction for the self and its
beliefs-that function of religion
has historically been the single
greatest "social glue" that any
culture has.

And one does not tamper
easily, or lightly, with the basic
glue that holds societies together.
Because more often than not,
when that glue dissolves — when
that translation dissolves — the
result, as we were saying, is not
breakthrough but breakdown, not
liberation but social chaos.

consciousness quickly shakes all
of that off its back, and settles
instead into a glance that sees
only a radiant infinity in the heart
of all souls and breathes into its
lungs only the atmosphere of an
eternity too simple to believe.
Transformative spirituality,
authentic spirituality, is therefore
revolutionary. It does not
legitimate the world, it breaks
the world; it does not console the
world, it shatters it. And it does not
render the self content, it renders
itundone.

The key idea of Wilber's is the holon, a fundamental structural unit of the Kosmos. In
pursuit of basic structural blocks of the existence Wilber accepts a conclusion that every
entity and concept shares a dual nature: as a whole unto itself, and as a part of some other
whole —that is represents a holon. In “A Brief History of Everything” he gives the following
popular explanation, “A whole atom makes part of a molecule; a whole molecule makes
part of a whole cell; a whole cell is part of a whole organism, and so on. Each of these
entities is neither a whole nor a part, but a whole/part, a holon.”

will be, a very small minority. For
most people, any sort of religious
belief will fall instead into the
category of consolation: it will be
anew horizontal translation that
fashions some sort of meaning in
the midst of the monstrous world.
And religion has always served, for
the most part, this first function,
and served it well.

I therefore also use the word
"legitimacy" to describe this
first function (the horizontal
translation and creation of
meaning for the separate self).
And much of religion's important
service is to provide legitimacy to
the self — legitimacy to its beliefs,
its paradigms, its worldviews and
its way in the world. This function
of religion to provide a legitimacy
for the self and its beliefs —
no matter how temporary,
relative, nontransformative,
or illusory — has nonetheless
been the single greatest and
most important function of the
world's religious traditions. The
capacity of a religion to provide

Where translative religion offers
legitimacy, transformative religion
offers authenticity. For those few
individuals who are ready — that
is, sick with the suffering of the
separate self, and no longer able to
embrace the legitimate worldview —
a transformative opening to true
authenticity, true enlightenment,
true liberation, calls more and
more insistently. And, depending
upon your capacity for suffering,
you will sooner or later answer
the call of authenticity, of
transformation, of liberation on
the lost horizon of infinity.

Transformative spirituality does
not seek to bolster or legitimate
any present worldview at all, but
rather to provide true authenticity
by shattering what the world
takes as legitimate. Legitimate
consciousness is sanctioned by
the consensus, adopted by the
herd mentality, embraced by the
culture and the counterculture
both, promoted by the separate
self as the way to make sense
of this world. But authentic

It is a fairly common belief
that the East is simply awash in
transformative and authentic
spirituality, but that the West —
both historically and in today's
"New Age" — has nothing much
more than various types of
horizontal, translative, merely
legitimate and therefore tepid
spirituality. And while there is
some truth to that, the actual
situation is much gloomier, for
both the East and the West alike.

First, although it is generally
true that the East has produced
a greater number of authentic
realizers, nonetheless, the
actual percentage of the Eastern
population that is engaged
in authentic transformative
spirituality is, and always has
been, pitifully small. I once asked
Katigiri Roshi, with whom I had
my first breakthrough (hopefully,
not a breakdown), how many
truly great Ch'an and Zen masters
there have historically been.
Without hesitating, he said,
"Maybe one thousand altogether." }
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TPAHCTTIALMA B MPOTUBOBEC TPAHCOOPMALINA

Ha IIPU3BIB ITOJIMHHOCTH,
TpaHCHOPMAITUU, OCBOOOKICHU S
H4 yTPAaYEHHOM T'OPHU30HTE
OECKOHEYHOCTH.

Tpancdopmupyromnas
JIYXOBHOCTB CTPEMUTCSI HE
YKPEIUIATDH NN Y34KOHUBATD
KaKO€ 6B TO HU ObLIO
CYIIECTBYIOIIECE MUPOBO33PEHHUE,
a CKopee 06eCTIeunuBaTh
UCTHUHHYIO O/ITMHHOCTh
IyTEM PA3PYIIECHHUS TOTO,

YTO MUP CUYUTACT 3AKOHHBIM.
V3aKOHEHHOE CO3HAHUE
CAHKIITMOHUPYETCS KOHCEHCYCOM,
OPUHUMACTCS CTATHBIM
MEHTATTUTETOM, UCIIOJIb3YETCS U
KYJIBTYPOH, 1 KOHTPKYJIBTYPOH,
TOOUIPSIETCS OT/ICBHBIM

«sI» KAK CIOCOO TTOHUMAHU S
CMBICJIA 3TOro Mupa. Ho
HOJJIMHHOE CO3HAHUE OBICTPO
MN304aBIACTCS OT BCET'O ITOTO U
B3AMCH IPHOOPETACT KAYECTBO
B3IVISI/14, KOTOPBIA BUJUT TOJIBKO
CHAIONTYIO 6ECKOHEYHOCTD B
ITyOMHE BCEX JIVII U B/IBIXAET
TOJIBKO aTMOC(EPY BEUHOCTH,
CJIUIIIKOM IIPOCTOMU, YTOOBI B HEE
BEPUTH.

IToaTOMy TpaHCHOPMHUPYIOIIAS
JIYXOBHOCTb, HO/IJTMHHAS
JIYXOBHOCTB PEBOJIIOITMOHHA.
OHa He Y3aKOHHUBAET MUP, OHA
JIOMAa€eT MHUP, HE YTEIIACT MUD, 4
paspymaet ero. Y oHa He Jienact
«T» YJOBJIETBOPEHHBIM, OH4 €TI0
YHUUYTOXACT.

JOBOJJIBHO HIMPOKO
PaCcIpOCTPAHEHO YOEXK/ICHUE,
4TO BOCTOK MPOCTO HATIOJTHEH
IPEOOPaA3YIOUIEH U NOTUHHON
JIYXOBHOCTBIO, TOI7IA KAK
3amaj; — KaKk UCTOPUYECKH,

TAK U B CETOAHSIITHHUI HOBBIH
BEK — HE UMEET HUUETO
OOJIBIIIETO, YEM PA3HOOOPA3HBIC
BH/IbI TOPU30OHTAIBHOM,
TPAHCIUPYIOLIEH, BCETO

JIMIIb Y3AKOHEHHOM 1 ITIOTOMY
YMEPEHHOU JyXOBHOCTH.

W XOTSI BATOM €CTb JIOJISI UICTUHBI,
JENCTBUTEIbHAA CUTYALUS
ropaszao MpadHee U Ha BOCTOKe,
1 Ha 3armaje.

Bo-nepBbIX, XOTA B IEJIOM
BEPHO, 4YTO BOCTOK nopoana
OOJIBIIEE KOTUYECTBO
MO/IIMHHBIX TYXOBHBIX
4/ICTITOB, PEATIbHASA TOJIS
HACEJICHUS, 3AaHATOTO
MO/IIIMHHOM MPEOOPA3YIONIEH
JIYXOBHOCTBIO, IPUCKOPOHO
MaJia ¥ Bceraa Oblia Takou. S
KakK-TO cripocu1 Kararupu
Pormn, ¢ KOTOPBIM y MEHA ObLI
MOU IE€PBBIA IIPOPHIB (HAJEIOCH,
HE IIPOBAJI), CKOJIbKO UICTUHHO
BEJIMKMUX MACTEPOB /I3€H U YaHb
CYIIECTBOBAJIO 34 BCIO UCTOPHIO.
OH 06€3 IPOMEIJIEHNUSI OTBETUIL:
«BO3MOXKHO, BCET'O O/THA THICSYa».
S cipocwui ente OJHOro MacTeEPa
JI3€H, CKOJIBKO UCTUHHO
IIPOCBETIEHHBIX — INTYOOKO
IIPOCBETIEHHBIX — AMTOHCKUX
MAaCTEPOB /I3€H KHBBI B
HACTOSIIEE BPEMS, I OH OTBETUJ:
«He 00JIbIIIE JI0KUHBI>.

JaBaiTe npoCTO IIPUMEM,

B LIEIAX TUCKYCCHUH, YTO 3TO
MIPUOIU3UTEIBHO BEPHBIC
OTBETHL B3rsaHeM Ha TUQPBHL
Ecnu MBI NPEATIONOXUM, YTO
B TEUEHUE BCEU UCTOPUU
CYIIECTBOBAJ TOJIBKO OTUH
MUJUIUAPJI KUTAULEB (4 3TO
KparHe 3aHUKEHHAA OLIEHKA),
3TO BCE PABHO O3HAYAET,

YTO JIUIIb O/THA THICIYA

U3 MIJIJINAP/A JOCTUIIA
MO/ITMHHOM, TPe06PaA3YIomEH
JYXOBHOCTHU. JIJI TEX U3 BaC,
Yy KOT'O HET KAJIbKY/IATOPA,
CKaxy, 4T0 310 0,0000001
BCEro HaceneHus. ([laxe ecnu
MBI BO3bMEM OJJUH MUJITUOH
BMECTO OJTHOU TBHICSYH, STO
no-npexueMy scero 0,001
HACEJICHUS — JKAJIKAs KATJIA

B OOUKE.)

U aT0, 6€3 COMHEHU S,
O3HA4Y4ET, YTO BCE OCTAIBHOE
HACEJICHUE YIACTBOBAJIO
(M y4aCTBYET) B JIy4IIEM
CJIYYa€ B PA3JTUYHBIX
BH/IAX F'OPU3OHTAIBHOU,
TPAHCINPYIOLIEN, BCEr'O JIUIIb
Y3aKOHEHHOM PEJIUTUU: OHU
3aHUMAJINCh MATHYECKUMU
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HPAKTUKAMU, an)i_fqecngH
BEPOBAHUSIMH, STONYECKOM

o

IIPOCUTEIBLHON MOJIUTBOM,

MAaru4eCKUMU PUTYA u
TaK J]aJle€ — UHbIM OBAMH,
TPAHCIALMOHHBIMH CIIOCO0AMN

IIPUJIAHNA CMBICIIA OTACABHOMY
«T», TPAHCIALUOHHOU
(PYHKIIHEL, KOTOPAs, KK MBI
TOBOPHJIN, ObLJIA INIABHBIM
COLIMAJIbHBIM CBA3YIOMIIM 3
KUTAUCKOM (U BCEX APYIUX) '
KyJIBTYP, CYIIECTBOBABIINX /10 4
HACTOSIIIETO MOMEHTA.

Taxum 06pa3oM, HUKOUM
00pa3oM HE IPUHMKAA
IIOUCTHHE OIIETOMIISAIONIUE
JIOCTHUKEHU ST CTIABHBIX
BOCTOYHBIX TPAJULIUH,

MOXKHO CK43aTh COBEPIICHHO

MIPSIMO: PATUKATbHAS - y
TPaHCHPOPMHUPYIONIAST
JYXOBHOCTbB YPE3BBIYANHO PEIKA
IIOBCIO/TY B UCTOPHH U TTOBCIOAY

B MHUPE (IU(PHI 11 3211a/1a €IIE
OOJIBIIIE YTHETAIOT).

HUrak, XOTa MOXHO BECbMa
CIIPABE/JINBO CETOBATH HA TO,
Ka4K MaJIo JIIoJie Ha 3amnajie
CETOHs 3aHUMAIOTCS IOUCTUHE
HOJIJIMHHOM U PAJIUKAJIBHO
Ipeo6PA3YIOMEH JYXOBHOM
peanusanuei, He 6yzem
OPUOETATH K JIOXKHBIM JIOBOJAM,
YTBEPXK/AAs, YTO CUTYyAITNs OBbLIA
IIPUHIIUIINAJIBHO HHOU B 60J1ee
paHHHE BPEMEHA HUJIU B IPYTHUX
KyJIbTypax. MHOIMAa OHAa ObLiIa
4yTBh JIy4Ille, YEM MBI BU/TUM
3[€Ch M CErYyac Ha 3amaje,

HO (paKT OCTAETCA (PAKTOM:
OAJINHHASA [YyXOBHOCTb —

3TO KparHE PENKOE IBICHUE
IIOBCIONY, B JIIOOOE BPEMS U B
mo60om Mecte. [IoaTomy gasaiire
UCXOJUTDh U3 6€CCIIOPHOTO
(paKTa, YTO BEPTUKATIBHAS,
Ipeobdpa3yIomas NOAJINHHAA
JIYXOBHOCTB — 3TO O/THA

U3 CAMBIX JIPATOIIEHHBIX
JKEMYY>KUH BO BCEM
YEJIOBEYECKOU TPAJUILINN
WMEHHO TOTOMY, YTO, TOJJIOOGHO
BCEM JIPArolleHHOCTAM, OH4
HEBEPOATHO PEAKOCTHA. ©




I asked another Zen master how
many truly enlightened — deeply
enlightened — Japanese Zen
masters there were alive today,
and he said, "Not more than a
dozen."

Let us simply assume, for the
sake of argument, that those are
vaguely accurate answers. Run
the numbers. Even if we say there
were only one billion Chinese
over the course of its history
(an extremely low estimate),
that still means that only one
thousand out of one billion had
graduated into an authentic,
transformative spirituality. For
those of you without a calculator,
that's 0.0000001 of the total
population. (Even if we take one
million instead of one thousand,
it will still make 0.001 of the
population — a pathetic drop in
the ocean.)

KHurn Yunbepa Ha pycckom si3bike

TRANSLATION VERSUS TRANSFORMATION

And that means, unmistakably,
that the rest of the population
were (and are) involved in, at
best, various types of horizontal,
translative, merely legitimate
religion: they were involved
in magical practices, mythical
beliefs, egoic petitionary prayer,
magical rituals, and so on — in
other words, translative ways to
give meaning to the separate self,
a translative function that was, as
we were saying, the major social
glue of the Chinese (and all other)
cultures to date.

Thus, without in any way
belittling the truly stunning
contributions of the glorious
Eastern traditions, the point is
fairly straightforward: radical
transformative spirituality is
extremely rare, anywhere in
history, and anywhere in the
world. (The numbers for the West

® Hukakux rpaHuL,. BocToyHble 1 3anagHble NyTu IMYHOCTHOrO pocTa. — 1998, 2003.

¢ [poekT ATMaH. TpaHcnepcoHanbHbIV B3rNsA Ha YenoBeyeckoe passuTue. — 1999, 2004.

e Oko [lyxa. iHTerpanbHoe BUaeH1e Ans cnerka cBMxHyBLierocs mmpa. —2002.

e OauvH BKyc. [JHeBHMKM KeHa Yunbepa. —2004.

e VHTerpanbHas ncnxonorus. CosHaHme, Aiyx, Mcrxonorus, Tepanus. —2004.

e KpaTtkas ncropus Bcero. —2006.

e BnaroaaTtb M CTOMKOCTb. —2008.

e VHTerpanbHoe BugeHune. —2009.

e HTerpanbHas [yxoBHOCTb. —2009.

OcCHOBHble KHUMM Ynnbepa
Key books by Wilber

e The Spectrum of Consciousness, 1977

¢ Eye to Eye: The Quest for the New Paradigm, 1983

e Sex, Ecology, Spirituality: The Spirit of Evolution, 1st ed. 1995, 2nd rev. ed. 2001

o A Brief History of Everything, 1st ed. 1996, 2nd ed. 2001: ISBN 1-57062-740-1

e The Eye of Spirit: An Integral Vision for a World Gone Slightly Mad, 1997, 3rd ed. 2001
e One Taste: The Journals of Ken Wilber, 1999, rev. ed. 2000

¢ Integral Psychology: Consciousness, Spirit, Psychology, Therapy, 2000,

e Theory of Everything: An Integral Vision for Business, Politics, Science and Spirituality, 2000

e Kosmic Consciousness (12 hour audio interview on ten CDs), 2003

are even more depressing.)

So, although we can very rightly
lament the very small number of
individuals in the West who are
today involved in a truly authentic
and radically transformative
spiritual realization, let us not
make the false argument of
claiming that it has otherwise
been dramatically different
in earlier times or in different
cultures. It has on occasion been
a little better than we see here,
now, in the West, but the fact
remains: authentic spirituality is
an incredibly rare bird, anywhere,
at any time, at any place. So let
us start from the unarguable
fact that vertical, transformative,
authentic spirituality is one of the
most precious jewels in the entire
human tradition — precisely
because, like all precious jewels,
itis incredibly rare. ©

e Integral Spirituality: A Startling New Role for Religion in the Modern and Postmodern World, 2006

e The Integral Vision: A Very Short Introduction to the Revolutionary Integral Approach to Life, God, the Universe, and Everything, 2007

e Transformations of Consciousness, 2008
e The Many Faces of Terrorism, 2009

e Kosmic Karma and Creativity: Volume Two of the Kosmos Trilogy , 2009

Ne2-3 (036) Hions / June 2011 107



Ot1apix B «<Kuesckom Pycw»

YerTpipex3Be3qOo9Has KypoOpTHAA
TOCTHHHIIA C JIe4€eOHO-
03/I0OPOBHUTEIHHBIMHU (DYHKITUAMH
«KueBckasa Pycs — CxogHHIIA»
IIPUIVIANIAET K C€0€ IOCTEH,
JKEJIAIONIHUX XOPOUIO OTAOXHYTH U
YKPEIIUTH 3J0POBHE B S(KUBOITHCHOM
YTI'OJIKE CEBEPO-BOCTOYHBIX CKJIOHOB
Kapmar, 6a,1bHEO0IOTHI€CKOM
KYPOPTHOM 1ocejake CXoaHuIia,
PACIIOIOKEHHOM HA BbIcoTe 600-900 M
HAJI YPOBHEM MOPAI.
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eJjieOHbIe CXOAHUIIKHIE BOIbI B
COYETAHUU C TOPHBIM BO3JyXOM,
HACBIIIECHHBIM JIETKUMU 3(DUPHBIMU
CMOJIAMH, TIOMOT'YT BAM aKTUBU3UPOBATD
paboTy BCEX OPTraHOB U CUCTEM OPTraHU3MA,
VIYUIINUTD CAMOYYBCTBUE U HAIIOJTHUTBCA
CHJIAMU U SHEPTUEN HA JUIMTEIBHOE

BpeM:. CIabOMUHEPATN3OBAHHbBIE

BOZBI CXOJHUILIKOI'O MECTOPOXICHUA

(38 UICTOYHUKOB U 17 CKBAKUH) HE

HUMEIOT aHAJIOI'OB B MUPE AJ1A JICUEHUA
3200JIEBAHUI ITOYEK, ITIEYEHH, )KETIHOT'O
IY3bIPs, XKETIEBbIBOAAIINX ITyTEM,
HapyIIEHUH OOMEHA BEIIECTB, XPOHUYECKUX
MAHKPEATUTOB, AHEMUU, OOJIE3HEN
JKEJTYAOYHO-KHIIEYHOI'O TPaKTd. OHU
BBIBOJAT U3 OPTAHU3MA PAJHUOHYKIN/ID,
OYMIIAIOT €rO OT IMIAKOB U ITOBBIIIAIOT
UMMYHHTET.

VHUKAJIbHON CXOAHHUILY HA3bIBAIOT IIOTOMY,
Y9TO 3[4€Ch HA CPABHUTEIBHO HEOOJIBIIION
TEPPUTOPUH COCPENOTOUEHDBI PA3HBIE BULI
JIE4EOHBIX BOJI: CTAOOMUHEPAIN30BAHHBIC,
nogo6no «Hadryce», ¢ paCTBOPEHHBIMHA
OPraHHUYECKHUMH BEIIECTBAMU B
kosmmyecTse 10-30 mr/i. B ux cocras
BXOJAT LIEHHBbIE MUKDO3JIEMEHTEL, 4 TAKXKE
crienupUIeCKue PUNOIOTHIECKHIE
IPyIIBI MUKPOOPTAHU3MOB, KOTOPBIE
YCUJIUBAIOT JICYEOHOE ICHICTBHC;
CJ1a60OMHUHEPATU3OBAHHDIE KEIE3UCTDIE
BOJbL C COAEPKAHUEM XKejie3a oT 20
110 70 Mr/11, B pOpPME KaAK IBYXBAJICHTHOI'O
KAaTHUOHA, TAK ¥ KOMIIJIEKCOB C
OPTraHHUYECKUMH BEIMIECTBAMU, UTO
OOyCIOBIUBAET YHUKAJIBHOCTD 3TUX BOZ;
IIEJIOYHBIE (COLOBBIE) MUHEPATIBHBIE BOJBI
TUIA «BOPKOMHU», KOTOPBIX HET HU HA
OJTHOM JIPYI'OM KypOopTe YKpauHbl. ECTh B
CXOmHHUIIE €III€ OANH THUII MUHEPATIBHBIX
BOJI — XJIOPUAHO-HATPUEBBIE C ITOBBIIIEHHBIM
COIEPKAHNUEM OpOMA (MUHEPATU3ALINA
oT 35 10 100 MI/J1), KOTOPBIE MOI'YT
HCIOJIb30BATbCA KAK BHYTPEHHE, TAK
U HAPY>KHO IIPH (DYHKITUOHAJIBbHBIX
PAaCCTPOUCTBAX HEPBHOM CUCTEMBI U
3200JIEBAHUAX KOXU.



T'ocTy moIy4aroT BO3MOXHOCTD HE
TOJIBKO KDACUBO OTAOXHYTh, HO U BBUIEYUTD
Pa3HOOOPA3HBIE 6ONE3HU. 111 TOTO B
TOCTHHULIE CO3[JAHBI BCE HAJJIEXAIITNE
YCIOBHA. BBICOKOKBAIM(PULIPOBAHHDBIE
PabOTHHUKHN MEJULIMHCKOI'O LIEHTPA
MIPOBEAYT COOTBETCTBYIOIIYIO JUATHOCTUKY
U OOCJIEHOBAHUE, IIPENOCTABAT
KBAIM(PULIMPOBAHHBIE COBETBI U
PEKOMEHJAIUN OTHOCUTEIBHO COCTOSHUA
300POBbA. B COOTBETCTBUM C JUATHO30OM
ONPENENAT PEXUM YIIOTPEOIEHUA U TUII
MHHEPAIbHBIX BOJ AJI1 BHYTPEHHETO U
BHEIIHETO IPUMEHEHMU.

MeaunnHCKUN HEHTP NPEJOCTABIIAET
IMIUPOKUI CIEKTP yCIIyT. ITogpobHOCTH
Ha cate www.kyivskaruss.com.ua.

He npupeTcs CKy4aTb 34€Ch U IIOOUTETIAM
AKTUBHOI'O OTIBIX4: HEIIOJAJIEKY OT
TOCTHHHULIBI €CTD JIBA TOPHOJIBIKHBIX CITYCKA,
I7I€ MOKHO KaTaTbCS HA JIBDKAX, CAHAX,
CHOYyOOpPZAAX, KBaAPOLUKIaX. Kpome Toro,
T'OCTH UMEIOT BO3MOKHOCTD ITOJIOBUTD
dopens ¢ 6epera JKUBOITHUCHOTO 03€P4,
MOKATATbhCA HA BEJIOCUIIEAAX, COBEPIIUTD
MHOE3JKU 1 9KCKYPCHUU IO a1 JHOMU
VKpauHe.

Kaxx 111 pa3, cobnpasChb B OTITYCK, MbI
MEYTAEM O YHUCTOM BO3AYXE, KDACUBOM
IPUPO/JIE, TOKOE, KOM(POPTE U YIOTE,
BHHUMAHUH, XOPOIIEM OOCTy’>KUBAHUN U
MHOT'HX JIPYI'HX BEIAX, KOTOPBIE JEIAI0T
HAII OTITYCK IIPUATHBIM U HE3A0bIBAEMBIM.

B CxopHu1Ie, IPOryIUBaAACH IECHBIMU
TPOIMHKAMH, BBl IOYYBCTBYETE, UTO IOIAJIN
B CKa3Ky. HaCTOAHHBIN HA TPABAX, C 3AIIAXOM
JIECA, PEKU M 6E3rPAHUYHOIO CITIOKOMCTBHUA
TOPHBII BO3[yX, HEBEPOATHO KPACUBBIE
HEM32KU, HEITOCTUIKMMBIHA IIPHUBKYC
KAPIATCKUX TAUH B UICTOPHUAX U JIETCHAAX
Kpas, U, KOHEYHO, L1€JIEOHBIE BOABI — BCE

3TO C JPEBHUX BPEMEH ITPUTATUBAJIO CIOAA
JKEJIAIOMIUX ITOYEPITHYTh U3 OE3IPAHUYHBIX
HMCTOYHUKOB KPEMKOTI'O KAPIATCKOI'O
300POBbA, YOEXKATD OT OE3YMHOI'O PUTMA
OyZHENA 1 IOYYBCTBOBATb FTAPMOHHUIO CBOEHA
JAyIIN C MUPOM YHUKAJILHOU IPHUPOJBL.

82391, YkpauHa, JlbBoBckasi obn., n.r.T. CxogHuMua,
yn. leByeHko, 2a

KypopTHbIV oTesb ¢ Ne4ebHO-0340POBUTENBHBIMMN
pyHkumamm «Knesckas Pycb-CxogHuua»

+380 (3248) 489 01,

+38095414 3344

booking@kyivskaruss.com.ua
www.kyivskaruss.com.ua
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SPE Pa3apaboTia MECTOPOMOEHHA
B DCNOMHEHHLIX YCNOBHAX
H ApKTHKE

18 - 20 okTabpa 2011
Mockea, BBL, naguneon NE7S

PackpoiTe UCTUHHbIMA NoTeHuMan ApKTUKH
Ha KondepeHuum u BoictaBke SPE

no paspaboTke MeCcTOpOXAEeHHUA

B OC/IOXKHEHHbIX YCOBUAX U ApKTUKE

+ Tleonorus u pazeegka + Kapgposble pecypcei
+ BYypeHue U CTPOUTENLCTEO CKBAMMH + MNpombiwnexHas 6e30NaCHOCTL, OXPaHa OKPYMAKLEH
+ Pa3paBoTka Ha3eMHBIX U MOPCKHMX MECTOPOMAEHHH Cpeabl, COUMANbHAA OTBETCTBEHHOCTh
+ TexHonorua paspaboTku u aobsiva + TexHuueckue 3a0a4m W HepeleHHbIe npoBnemet
+ HoseHwwe TEXHONOIMK * Eﬁﬂp METEOPOMNOrHYECKHX W MOPCKHX AaHHbLIX
W Npeaenti X MCNoNL30BaHUA W HabmoaeHHA 3a OKpyKaloWen cpeaoi

* Hoeoe TexHuyeckoe MeponpusaTHe ypoeHA b2b ana cneunanucros HedrerasoBoR oTpacnu:
YHUKANEHAA BOIMOMHOCTE AOCTYNA K HOBEHLWKMM TEXHONOMMAM, paboTaM BEAYLIMX TEXHWUYECKMX CELMANUCTOR, MHMEHEePOB
W 3KCNepToB, NnatdopMa AnA npodeccMoHansHoro obweHua M oBMeHa MHEHHAMM

» KoHhdepeHunoHHan nporpaMmMa, cocraenedHan SPE, noa obuied Temoii «IxcTpemancHble nponemsl Ans pazseaku M AoBbIuM:,
Conpeacegarend oprkomutera; C.B. EpeanuKmin (ACNOAHMTENLHbIM BULE-NPE3MAEHT NO paseenke u Aobuive komMnannu THK-BP)
u AB. 3onotyxuH (npopekTop Poccwiickoro MocynapcreeHHoro YHueepouteta Hedimn v faza um. MM, TyBruHa)

e YHMKaNnbHan BOIMOMHOCTL YHACTHA ~ «MHKYBaTOp TEXHONOTMAN:
BO3MO¥HOCTE ANA Pa3BUBEAOWMWXCA, HHHOBAUWMOHHBIX KOMNaHWHA NPOSEMOHCTPUPOBATE CBOW pa3paboTkM W NpUMEHEHWE
HOBbIX TEXHONOIMHA

 Mockee:
WTHUKOBA, MeHenwep npoekta: Ten:. +7 495 937 6861, no6. 136. E-mail: natalia.sitnikova@reedexpo.ru

Cb € HaMM ceiuac, 4Tobbl 3apesepeMpoBaTL CTEHA Ha BbicTaBKe!

Noupoue:
AueHko, meHepep npoekrta: Ten:. +44 (0)20 8910 7194. E-mail: natalia.yatsenko@reedexpo.co.uk

AHDOPMALIKMA O MEPOTIPUATHM Ha caiTe www.arcticoilgas.ru

J—— OpraHuaarTopsl
KoHgepeHuun Buictaska G O |
.. Reed Exhibitions St :
\ 000 2Pwg AncHaeps




HOBbI YJIEH PELAKLIMOHHOIO COBETA

BAJIAKNPOB
IOpun AnpanetoBuy

OkoHuun B 1955 rogy Asep6anpikaHCKUM MHCTUTYT
Hed TN N XMMUK, NONYy4YMB 3BaHNE FOPHOro MHXXeHepa
no paspaboTke HedTAHbIX U Fa30BbIX MECTOPOXKAEHUMN.
Jo 1967 ropa paboTtan Ha npeanpuUATUNX
Aszepb6angxaHa.

C 1967 ropa 6bin NPUHSAT Ha paboTy B
YkprunpoHNUHedTH B AOMKHOCTY 3aBeayloLLero
otgenom. C 1973 no 1997 rog pa6oTan Ha4anbHUKOM
oTAena TeEXHUKMU U TeXHONorum foobiun HedTu, rasa
n KoHAaeHcaTta NHctutyTa «YKprunpoHUNHe dTb».

C 1997 ropa - Bnue-npesnaeHT MexayHapogHoro
Hay4yHO-TeXxHun4yeckoro yHusepcurteta um. lO.H. byras
(MHTY), ampektop HAUN HedTerasoBbIX UHHOBALMOHHbIX
TEXHONOrMM.

C 2004 ropa - HayanbHUK otaena AN «HaykaHedTeras»
HAK «HedpTeras YkpauHbiI».

C 2008 ropa no HacTosiLLLee BpeMsl — 3aMecTuTenb
AVpeKTopa No HayKe U TeXHNKe MeXAyHapoaHon
KoMmnaHum «tOr-Hedreras» Private Limited.

Kanaupatckyio aucceptauuio 3awmtun B 1962 rony,
noKTopcKyto —B 1977 roay B Mockse.

Co3pan Hay4Hy!0 LLUKOJly: MOAroToOBUI OAVHHaALaTb
KaHAMAATOB HayK U TpeX AOKTOPOB HayK
no cneuManbHOCTY «paspaboTka HedTerasoBbix
MecTopoxaeHmn». Tpyu kKaHaAnpaTa Hayk (AoKTopa
¢unococpumn) pabortaioT Ha MecTopoxaeHusax Cupun
1 Ky6bl. [iBa AOKTOpa HayK TPyAsATcsa B Kutae u Cnupun,
ocTanbHble - B Poccun, Benapycn, Y36ekucraHe,
Aszepb6angxaHe.

C 1997 no 2001 roa n36bupancs KUTanckum
PYKOBOACTBOM 3aMecTUTENeM peaakTopa
MeXAyHapoAHoro HegTerasoBoro XXypHana,
BbIXOASALLEro He TONIbKO Ha KUTANCKOM, HO M Ha
AHIMUINCKOM U PYCCKOM Si3bIKaX.

3acny>xeHHbIN AeaTenb Hayku U TexHuku. HarpaxxaeH
opAeHaMu M MeAansiMu, B TOM Yuciie «3a BobnecTHbIn
TpyA B Benukon OtevectBeHHOM BonHe 1941-1945 rr.».
MoyeTHbIN HedTAHMK CCCP 1 YKpauHbl.

ABTOP 28 KHUT M MOHOTrpacui, 6onee 270 Hay4HO-
TexHn4Yeckunx craten, 98 nsobperenunn CCCP,
cBbiwe 280 naTteHTOB YKpauHbl 1 Poccun.

AkapeMunk AKageMum ropHbixX Hayk YKpauHbl,
YKpanHckon HedpTerazoson akafeMnum Hayk u
MeXayHapoaHoM akageMnm Hayk BbICLLEN LUKOSbI.
Pa3pa6oTaHHble FO.A. BanaknpoBbiM MHHOBALMOHHbIE
TeXHONOorMn BHeApeHbl Ha MecTopoXXAeHUsAX MonbLun,
Poccun, bonrapuu, TypkmeHuctaHa, Cnpum, Kutas,
Wpaka, CLUA v ap.

119017 r. MockBa, MbixeBckun nep., 4. 5, ctp. 1, obumc 224

Ten.: +7 499 788-91-24, ten./pakc: +7 499 788-91-19.

MpepctaButenbcTBo B MuHcke: Ten.: +375 17 204-85-99, Ten./dpakc: +375 17 203-85-54;
E-mail: rnaBHbIN pepgakTop — halina.bulyka@cttimes.org, MmapkeTUHr u peknama —
marketing@cttimes.org, noanucka — cttimes@cttimes.org

MOIIINCHON KYIIOH

3anonHuTe, Noxanymncra, KynoH n oTrpasbTe ero no dakcy: +7 499 788-91-19

[a, s xenato opopmuTb Noanuncky Ha 2011 rog,

I:' Ha rneyaTHyIo Bepcuto I:I Ha 3MIeEKTPOHHYIO BEPCUIO
9 xxenato noanmcaTbcs Kak MpuwnnTe cyeT Ha NOANMUCKY

[ ] [ ] [ ] [ ]

lopnamyeckoe usnyeckoe o cakcy Mo 3N1eKTPOHHOM
nnuo nuo noyrte
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On. noyTa

Mopnucatbcs Ha XYpHan «BpeMﬂ KONTIOOUHra» MO>XHO B MO4YTOBOM
oTAeNieHUN No KaTtanory «PocneyaTtb». NOANMNCHON NHAEKC - 84119.

Bbl MOXeTe Tak>xe ohopMUTb NOANUCKY Ha XypHan «Bpems
KONTIOOMHIra» M 03HaKOMUTbLCS C aHHOTaLMSMWN cTaTel Ha caiiTe
www.cttimes.org

YBa)kaemMbIn YMTaTEND!

Kaxapii pas, paboTas Hag BbiNyCcKOM, Mbl CTapaeMcsi BKIIIOUYUTb B HErO
nonesHyo Bam undopmaumio, CTpeMmrmMcst MakcMmasnbHo NpbnmsmTb
HaronHeHue XypHana K cdepe Bawumx npodeccroHanbHbIX UHTEPECOB.
HanuwwuTe, noxanyncra, kakme matepuansl Bam 6bino

6bl MIHTEPECHO NPOYECTb Ha CTPAHMLAX XypHana

«Bpemsi KonTioGuHra».

Moanncb
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NEW MEMBER OF THE EDITORIAL BOARD

Yury A. BALAKIROV

In 1955 graduated from Azerbaijan Oil and Chemistry
Institute and was qualified as Mining Engineer in
development of oil and gas fields. Until 1967 he worked
at various enterprises of Azerbaijan.

In 1967 Mr. Balakirov was employed by the
UkrgiproNIlIneft R&D institute in the capacity of Head of
Department. From 1973 till 1997 he worked as Head of
the Department of Equipment and Technology of Qil,
Gas and Condensate Production, UkrgiproNIIneft R&D
Institute. Since 1997 - Vice-President of the International
Scientific and Technical University named after
Y.N. Bugay (ISTU), Director of Research and Development
Institute of Oil and Gas Innovative Technologies.

Since 2004 — Head of Department, subsidiary
enterprise Naukaneftegaz, NJSC Naftogaz of Ukraine.

Since 2008 to present day — Deputy Director for science
and technology of the International Company
Yug-Neftegaz Private Limited.

He defended his PhD thesis in 1962 and Doctoral thesis
in 1977 in Moscow.

Mr. Balakirov trained eleven PhDs and three Doctors
of Science in the “Development of oil and gas fields”
specialty. Three PhDs work at the oilfields of Syria
and Cuba; two Doctors of Science work in China and
Syria; others work in Russia, Belarus, Uzbekistan and
Azerbaijan.

From 1997 till 2001 the Chinese officials elected
Yury Balakirov as Deputy Editor of the international oil
and gas journal published in the Chinese, English and
Russian languages.

Mr. Balakirov is an Honored worker of science and
technology. He was awarded orders and medals
including a medal “For Valiant Labor during Great
Patriotic War 1941-1945", Honored Oil Industry Worker
of USSR and Ukraine.

Yury A. Balakirov is the author of 28 books and
monographs, more than 270 scientific-technical articles,
98 USSR inventions, more than 280 patents of Ukraine
and Russia.

Yury A. Balakirov is an Academician of the Academy
of Mining Sciences of Ukraine, Ukrainian Oil and Gas
Academy and International Higher Education Academy
of Sciences. Innovative technologies developed
by Mr. Balakirov were implemented at the fields of
Poland, Russia, Bulgaria, Turkmenistan, Syria, China, Iraq
and other countries.

YUTAVITE B CJIEJYIOIIEM HOMEPE:

¢ 00 HHHOBAIHUAX, IIPEACTABICHHBIX
Ha <MHOTI'E-2011»

¢ 00 OIIBITE KOJITIOOHHI'OBOIO OypeHH I
B Mupe u CHI'

* 00 H30IHPYIOIIEM HHCTPYMEHTE,
O mMaKepax M NPoOKaX, B TOM IHCIE
JJIsI OTHOBPEMEHHO-PA3AETIHBHOMN
3KCILIyaTallMu U IpoBeaeHus PUP

* O peareHTax AjiA OrpaHuICHH A
BOJOIPHUTOKOB

READ IN THE NEXT ISSUE:

¢ innovations showcased at MIOGE 2011

* coiled tubing drilling practices in CIS
and worldwide

« isolation tools, packers and plugs,
including tools for dual production
and squeeze cementing

 agents for water shutoff



