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CJIOBO PEJAKTOPA

I'maBHAsA TEMAa HOBOI'O HOMEPA
Hamero )xypHana — I'PIT. B py6puke
«TexHOJIOTUN» BBl HANW/IECTE CTATHH,
PACKPBIBAIONIUE TOIXO/BI K IPOU3BOJICTBY
I'PIT TAKKX IEPEJOBBIX KOMITAHUM, KAK
«[Takep Cepsuc», Trican Well Service,
JIImoMbep:xe», <benopycHeDTh»,
«['a3mpoOM NOA3EMPEMOHT YPEHTOI», A
TAKXKE TEOpETUUYECKOE O60CHOBaHUE ['PIT
C IIOMOUIBIO KOJITIOOMHI'A, YIIPABIISEMOTO
C HIOBEPXHOCTHU CKBAKUHBI, CAETAHHOE
rnpogeccopom IO.A. banakupoBbIM. MbI HE
CJIY9arHO OOPATH/IN HA TUPABINYECKUNI
Pa3phIB IIACTA CTOJIb IIPUCTATIBHOE
BHUMaHHE. BocTpeOoBaHHOCTD TeXHOMO0rnHU I'PIT,
0COOGEHHO MHOI'OCTA/IMHHOTO, IIpossisieT B Poccun n CHT
YCTOUYHMBYIO TEHJACHIIUIO K pOCTY. MHOroctagunsiv I'PIT B
T'OPHU3OHTAIbHBIX CKBAXKUHAX C UCIIOIb30BAHUEM KOJITIOOUHI'A
CTAHOBUTCS OJHUM U3 JIPANBEPOB BBICOKOTEXHOJIOIUYHOI'O
HeTEra3oBOro CEpBUCA. Mbl HE MOIVIU HE OOPATUTh BHUMAHHE
Ha 3TOT TAHJIEM — KOITIOOUHT U 'PIT, 2 mOTOMY YTOUYHWIN
HA3BAHUE HAIIETO JKyPHAIA U KO «<BpEMEHU KOJITIOOUHIA», TAK
CKa3aTb, HEO(PULIMAJIBHO A06aBuIn «Bpems I'PIT». O6parure
BHUMAHHE HA ANI'PEIN/T HAIETO JIOrOTHIA!

Kax BbI 3HAETE, HAII XKYPHAJI ABJIACTCS OLHUM U3
OPI'aHU3ATOPOB EXETOLHOM KOH(MEepeHIMU. B ee HazBanue
TOKE BHECEHBI KOPPEKTUBBL, TPEOYEMBIC JIOTUKOH PA3BUTHSL:
29-31 okTsa6ps 2014 roga COCTOUTCS, BHUMAHHE,

15-1 MexxayHapOgHAs HAyYHO-TIPAKTHUYECKASI KOH(EPECHIIN S
«KonTio6uHIOBBIE TEXHONIOrUH, I'PIT, BHYTPUCKBAKMHHbBIC
PaboThl>. APO TEMATHUKY, KAK HETPYIHO JOI'aJJaThCsl, COCTABAT
Hosefmure TpeHanl I'PIL 1, KOHEYHO K€, KOITIOONHTA. MecTo
BCTPEYH IPUBBIYHOE: MOCKBA, OTEJIb «A3pPOCTAP».

ITapTHEPOM HOMEPA KYPHAJIA, KOTOPBIH BbI ICPXKUTE
B PYKaX, BBICTYIIN/IA OfHA U3 CAMBIX CTPEMUTEIIBHO
Pa3BUBAIOIIMXCA POCCUICKHUX HE3ABUCUMbBIX CEDBUCHDBIX
koMmmaHu# — OO0 dlakep CepBUC». BcTpeuanTe HOYETHOTO
«ocTa Homepa» — renepanbHOro gupexkropa OO0 «lakep
Cepsuc» A.M. OBCAAHKMHA, KOTOPBIH B OOCTOATEIBHOM
UHTEPBbIO PACCKA3BIBAET O TOM, KAK BBIBECTH KOMIIAHHUIO HA
MEPEJOBbIE TEXHUYECKUE U TEXHOJIOTMYECKUE ITO3ULIUN U
rapaHTUPOBAHHO OKA3bIBATD YCYT'U BEICOYAMIIIET'O KAYECTBA.

Opun n3 cekpeTos ycnexa «[Takep CepBuca» — HaIEXKHOE
KOJTIOOMHI'OBOE OO60PY/IOBAHUE ITPOU3BO/ICTBA
C3A0 «PHIMAII». B pybpuke «[IepCrieKTUBbI> BBl HANETE
O0630PHBIA MATEPUAJT HAIIEN AHATUTHYECKOM I'PYIIIIBI ITO
nporpamme u uroraM 10-11 IToTpebUuTe1bCKON KOH(pEepEHIIUU
C3AO «PHIMAIII» 1O BOIIPOCAM 3KCIIYATALIUU
KOJITIOOMHTOBOI'O O60PYAOBAHUA, IEMEHTHPOBOYHOT'O,
HACOCHOI'O, 4330THOI'O OOOPYAOBAHUS 1 OOOPYAOBAHUS JIS
I'PIL. Dra ny6iukanus OyAeT OCOOEHHO MOJIE3HA I TEX,

KTO TOJIBKO COOUPAETCS IPUOOPECTU OOOPYJOBAHUE /IS
BBICOKOTEXHOJIOTMYHOI'O HE(PTEra30BOI'O CEPBUCA U JKEJIACT
ONPEIE/IUTb KPUTEPHUU TAKOI'O HEIPOCTOI'O BbIOODA.

O6paniao Ballle BHUMAaHUE TAKKE HA pyOPUKY T IPAKTHKA,
/1€ CIIENUAIUCTBI KOMITAaHUU «[a3npoM Jo6brya Hoss6pbCk»
JEJIATCS IIEPESOBBIM OIIBITOM BEIOOPA, OOOCHOBAHHUSA U
peanu3anny MaJIo3aTPATHOI'O CIIOCO6A IIPOBEIEHU S
ra30AMHAMHUYECKUX UCCJICJOBAHUN TOPU3OHTAIbHBIX
CKBAXWH Ha IpUMepe MypPaBIE€HKOBCKOI'O MECTOPOXKICHH .

Kax Bcerza, B Homepe «KpacoTa MeCTOPOKIeHUI». Ha aTOT
Pa3 — MECTOPOXKAECHUH, I7ie paboTraeT «ITakep CepBUCH.
Korga-To B IpeBHeM Pume Mapk Butpysuii c(popMynnupoBal
CBOIO 3HAMEHUTYIO TpUaay: firmitas (IpOYHOCTD
KOHCTPYKIIMN), utilitas (11os1p3a), venustas (Kpacora). DTo Tpu
Ka4eCTB4, KOTOPBIMH JOJIKHA O0IaaTh AapXUTEKTYPd. MHE
KaKETCS, 4TO 3Ta (POPMY/Ia YHUBEPCAIbHA U C IIOJTHBIM IIPABOM
MOZKET OBITh IIPUMEHEHA U K HAIIEMY JIETy — HE(PTETa30BOMY
cepBuUCy. Begb MpI paboTaeM Ha IPOYHOM OOOPYAOBAHUM 15
TOJIb3BI YEJIOBEYECTBA U IIPU 3TOM HE 320BbIBAEM O KPACOTE
MIPUPOABL, KOTOPAs HAC OKPYXKAET.

Pon Knapr

EDITORIAL

The main theme of the new issue of our magazine
is hydraulic fracturing. In the Technologies section
you will find articles about various approaches
to hydraulic fracturing employed by leading
companies such as Packer Service LLC, Trican Well
Service, Schlumberger, Belorusneft , Gazprom
Podzemremont Urengoy as well as theoretical
justification of CT-assisted surface-controlled
hydraulic fracturing authored by professor
Y. A. Balakirov. It is not incidental that we focused our
attention on hydraulic fracturing. This technology
and particularly multi-stage fraccing has become
increasingly in demand in Russia and CIS countries.
Multi-stage fraccing in horizontal holes using
coiled tubing has become one of the drivers of
high-tech gas and oilfield service. We could not but
pay attention to the tandem — coiled tubing and
hydraulic fracturing — and therefore we’ve revised
the name of our magazine by supplementing the
title, i.e. Coiled Tubing Times, with an unofficial
extension — Hydraulic Fracturing Times. Please note
the upgrade of our logo!

As you well know, our magazine is one of the
organizers of an annual conference. Its name has
also been slightly changed which was dictated by
the logic of development: the 15th International
Scientific and Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference will
be held on 29-31 October, 2014. The core theme, as
you may easily guess, will be most recent trends in
hydraulic fracturing and, obviously, coiled tubing.
The venue will be as usual — Moscow, Aerostar Hotel.

The issue that you are holding in your hands
has been partnered by one of the most rapidly
developing, independent Russian oilfield service
companies — Packer Service LLC. Please meet the
honorable Guest of the Issue — A.M. Ovsiankin,
Managing Director, Packer Service LLC — who gives
a comprehensive interview on how to bring the
company to the leading technical and technological
positions and to provide assured high-quality
services.

One of the secrets of Packer Service’s success is
reliable coiled tubing equipment manufactured by
NOV FIDMASH. In the Perspectives section you will
find our analytical team’s overview of the program
and outcomes of the 10th NOV FIDMASH’ Consumer
Conference on Operation of CT Equipment,
Cementing, Pumping, and Nitrogen Machinery and
Hydraulic Fracturing Equipment. This publication
will be of special use and interest to those who are
going to purchase equipment for high-tech gas and
oilfield service and would like to determine the
criteria for such a difficult choice.

Iinvite you to pay attention to the Practice section
where specialists from the company Gazprom
Dobycha Noyabrsk share their best practice in
selecting, justifying and implementing low-cost gas-
dynamics surveys of horizontal holes by the example
of Muravlensk field.

As always, the issue contains The Beauty of the
Fields. This time it will be the fields where Packer
Service operates. Long ago in Ancient Rome Marcus
Vitruvius asserted his famous triad: firmitas (solidity),
utilitas (usefulness), venustas (beauty). These are the
three qualities must be exhibited by any structure. It
seems to me that this formula is universal and can be
rightfully applied to our case as well — gas and oilfield
service. We do use solid equipment for the good of
mankind and without forgetting about the beauty of
nature surrounding us.

Ron Clarke
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15-a MexxayHapoaHasa Hay4HO-
npaKkTn4yecKkana KoHcepeHLuuna
«KOJITOBUHIOBbBIE TEXHOJIOIUWU, TPI,
BHYTPUCKBAXXUHHbLIE PABOTbI»

15t International Scientific and Practical
COILED TUBING, HYDRAULIC FRACTURING
AND WELL INTERVENTION CONFERENCE

oHpepeHIrsg cocTouTcs 29-31 OKTAOPS
K2014 roga B MOCKBE, B TOCTUHHUIIE «<A3pOCTaAP»>
(JleHuHIpaaCKUI IIPOCIIEKT, 37, KOPILYC 9,
CT. METPO «/[IMHAMO»). Ha 29 OKTAGPS 3aIJIAHUPOBAH
y4EOHBIN CeMHHAP, KOTOPBIA TPOBEAYT CIELNATHCTHI
OJJHOI M3 CAMBIX BBICOKOTEXHOJIOTUYHBIX MEK/IYHAPOJHBIX
CEPBUCHBIX KOMITAHUI. KaKIOMY CTyIIaTeso 6yaeT
BPY4YE€H UMEHHOM CEPTU(DUKAT, IO TBEPKAIONTUI
MPOXOXKIEHUE KypCa.

Ha npoTsi>keHHH BCEX TPEX THEH OyIET ICUCTBOBATD
BBICTABK4, HA CTEH/JAX KOTOPOU OYAYT IPEACTABIEHBI
HPOAYKLMA U/UIHU TEXHOJIOI'MH KOMITAHUI-YYACTHHULI,

30—31 OKTIOPS COCTOSATCS TEXHUYECKHE CEKITHH.
[IporpaMma TEXHH9IE€CKHX CEKITUH TPAJUIIMOHHO
(POKYCHUPYETCA HA CAMBIX IIEPEAOBBIX TEXHOJIOTUAX.

Tax, B TpeHAax npoubix (13- u 14-11) KoHpepeHI Ui
OB MHOT'OCTAAHUIHBIN I'PIT ¢ KOTTIOOHIOM,
MNPUMEHEHHE ONITOBOJIOKOHHBIX cucTeM ACTive,
TUAPOIECKOCTPYHHAA TEP(pOparis SKCIUTYATAITUOHHOM
KOJIOHHHI ITpy ucnonb3oBanuu I'HKT, ¢ppesepoBanue

MydT MHOrocraaurinoro I'PIT (ZoneSelect), HanmpaBiaeHHOE
OypeHHE CKBA’KHH, B TOM YHCJIE HA JIENIPECCHUH, T€O(PU3UKA C
KOJITIOOMHI'OM, UCTIOJIb30BAHUE CKBAKUHHBIX TPAKTOPOB U
JPYI'H€ AKTyaJIbHBIE TEMBI OT BEAYIIUX MEXKAYHAPOIHBIX U
POCCUMCKUX CEPBHUCHBIX KOMIIAHUM.

Paboume A3bIKN KOH(PEPEHITUH: PYCCKHUI U AHTTIUHACKUN.
Byzner BecTruCh CHHXPOHHBIN IEPEBO/L.

B pokyce TeMaTUKH ClEAYIOMEN KOH(PEPEHITNNU
o6emaet 6u1Th I'PIT, HO3TOMY OPraHU3aTOPH! YTOUYHUIN
Ha3BaHUE: 15-9 MeXyHapOAHAA HAYYHO-TIPAKTUYECKAA
koH@epeHIus «<KOITIOOHHTOBbBIE TeXHOMoruH, I'PII,
BHYTPHCKBA KHHHBIE PAGOTHI.

OpraHusaTopaMy KOH(MEPEHIIUN TPASUIUOHHO
BBICTYIIAT POCCUNCKOE OTAEIEHNE ACCOITUAIINHT
CIIEUATIACTOB IO KOJITIOOMHIOBBIM TEXHOJIOTUAM
U BHYTPUCKBAKUHHBIM paboram (ICoTA), Llentp
PAa3BUTHS KOJATIOOMHIOBBIX TEXHOJIOTUH (I. MOCKB2) U
HAyYHO-IIPAKTUYECKUN XKy PHAJI «BpemMs KOITIOOUHI'a».
MeponpusaTue NpoOUJET NPU NOAAEPKKE MUHUCTEPCTBA
sHepreTuky Poccurickoi depepanyn.

Dra exerogHass KOHPEepEeHUs — CTAPEHIINIIT
B Poccuu npogeccrnoHanbHbI (POPYM /1A
CIIEIUATTACTOB HE(PTETA30BOI'O CEPBUCA, 3AKA3YUKOB
BBICOKOTEXHOJIOTUYHBIX HEPTECEPBUCHBIX PAOOT U
MIPOU3BOAUTEJIEU COOTBETCTBYIOMIEI'O OOOPYAOBAHUSL.
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he Conference will be held in Moscow at

Aerostar Hotel (Leningradsky ave. 37, bldg. 9,

“Dinamo” subway station) on October
29-31, 2014. Educational Workshop will be held
on October 29. The lecturers of the Workshop
represent one of the leading international
oilfield service company. Personal Certificated of
Attendance will be awarded to each attendee of the
Workshop.

During the three days of the Conference an
Exhibition will be organized. Products and/or
technologies of the participating companies will
be presented there.

Technical sections will take place on
October 30-31. Program of technical sections
is traditionally focused on the most advanced
technologies. The main trends of the previous
(the 13 and the 14"™) conferences were multi-
stage hydraulic fracturing with CT application,
utilization of ACTive fiber optic systems, CT
hydraulic jet perforation of production string,
multi-stage fracturing sleeves milling (ZoneSelect),
directional drilling, including underbalanced
drilling, CT logging, downhole tractors and other
topical issues. The reports were presented by both
International and Russian companies.

Working languages: Russian, English.
Simultaneous interpretation will be provided.

Among the main topics of the next conference
will be hydraulic fracturing. That’s why it will be
entitled as the 15" International Scientific and
Practical Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference.

The conference will traditionally be organized
by the Russian Chapter of Intervention and
Coiled Tubing Association (ICoTA), Coiled Tubing
Technologies Development Center (Moscow) and
Coiled Tubing Times Journal. The event will be
supported by the Ministry of Energy of the Russian
Federation.

This annual conference is the Russian longest-
standing professional forum for oil and gas services
specialists, purchasers of high-tech oilfield services
and manufacturers of oilfield equipment.

13t Pan-Russian Coiled Tubing Technologies




I Bcepoccuiickast KOH(pepeH1I M IO
KOJITIOOMHI'OBBIM TEXHOJIOTUAM (1998 rop)

u Il Bcepoccurickas HAyYHO-TEXHUYECKA
KOH(pepeHITU IO TPOHIEMAM KOATIOOMHTA

B HedTerazoBom komiiekce Poccuun (2001 ron) 601ee
JIECATUIIETUS HA34/]1 OIPEIE/ININ OCHOBHBIE ITYTH PA3BUTUSA
OTEYECTBEHHOI'O HE(PTETA30BOI'O CEPBUCA.

K HacTosmeMy BpeMEHN KOH(PEPEHITUA TPHUOOPENA CTATYC
MEXIYHAPOAHOU U NOTYYHJIA IHUPOKYIO U3BECTHOCTD,

HO, CAMO€ INTABHOE, CTAJId HACTOAIIUM KIIy6OM
€/IMHOMBIIIJICHHUKOB, IJIOMAJIKON 3(P(PEKTUBHOTO OOMEHA
onbITOM. OHA COOUPAET IIBET HEPTErA30BOI'O CEPBHCA
Poccun u CHIN Ha BCTpeuy HEM3MEHHO IIPUE3KAIOT U
3apyb6exHble cienuanucTel u3 CHIA, Kanaael 1 Apyrux
CTpPaH, TZI€¢ ”YHTEHCUBHO PA3BUBAETCA HE(PTETA30BBIN
CEPBUC.

Jeneraramy KOH(MEPEHIINN HEU3MEHHO SIBIISIIOTCS
NPEJICTABUTENIN TAKUX U3BECTHBIX POCCUUCKUX U
MEXIYHAPOAHBIX KOMIAHUI, KaK «POCHE(PTD», «['a31IpOM»,
TaznpoM HedTh>, JTYKOMII», Jllmom6ep:xe», Trican Well
Service, Weatherford, Halliburton, «TatHedTh», <bamHedTh»,
OO0 Hurerpa — CepBUCHD, «EBC»,

«BBT-BocTok», Eriell Group, <benopycHedThb»,

C3AO «DUIMAIIL», Serva Group, Welltec, <ITakep CepBuc»,
Westor Overseas Holding, «®pak [IxxeT Bonra»,
<Iman-TlerpocepBuc» 1 ap.

IMpouutorogHsas, 14-1 MexxayHapoaHAasA HAyYHO-
PAKTUYECKAsI KOHPEPEeHIIUS «KOITIOOMHIOBBIE
TEXHOJIOI'MH U BHYTPUCKBAKHMHHBIC PAO6OTB» COOpaIa
PEKOPIHOE YHUCJIO YIACTHUKOB M3 PA3JIMYHBIX
perunoHoB Poccrmy, a TAKKE CTPAH OJIMKHETO U TATTBHETO
3apyb6exbs — 140 generatoB oT 70 HEPTEra30CEPBUCHDIX,
HedTErazog0o06bIBAIONUX, IIPOU3BOASAIINX OOOPYJOBAHNUE
KOMITAHH.

Ha 15-11 KoH(pepeHLINH, KAK BCETAA, OYAYT IIPEAOCTABIEHBI
YCIOBUSA A1 IPOAYKTUBHOI'O HE TOIBKO (DOPMAIBHOIO, HO
U He(POPMAJIBHOI'O OOIIECHYS CIIELIMAINCTOB B IIPOLIECCE
KO(pe-O6pENKOB, (PyplIETA U TOPKECTBEHHOI'O IIPUEMA B
gecTh 15-71eTHero xoo0uJiess MEpPOIPHUSITHSL.

VuacTtre B KOHPEPEHIIUH JACT BAM BO3MOXHOCTD
U3Y4YUTb OCHOBHBIE TPEH/IBI U ITOJIyYUTb UCUEPITBIBAIONIYIO
MHMOPMALIHIO O CAMBIX CBEKHX TEXHUYECKUX
Y TEXHOJIOIMYECKUX MHHOBAIIUAX MUPOBOI'O U
OTEYECTBEHHOI'O HE(PTETA30CEPBHUCHOIO PBIHKA. Y BAC 6yayT
IIPEKPACHBIC YCJIOBUS, YTOOBI IVIOJOTBOPHO NOOOIATHCS U
O6CYIUTD AKTYAJIbHBIC IIPOOJIEMBI C OITBITHBIMU KOJJIEI'AMU
U3 BEAYIINUX KOMIIAHUM, B HEPOPMAJIBbHON OOCTAHOBKE C
TTOMOIIIBIO KBATU(PUITMPOBAHHBIX ITIEPEBOTYUKOB 32/1aTh
BOIIPOCHI 3aPYOEKHBIM CIICI[MAIUCTAM.

B pamkax 15-11 MexX1yHapOAHON HAYYHO-IIPAKTUYECKON
KOH(pepeHuU «KONTIOOMHI'OBBIE TEXHOIOTUY, ['PIT)
BHYTPUCKBAXXHUHHBIE PA6OTB INIAHUPYETCS JATh CTAPT
HOBOU TPAAUILINU — HATPAKIAECHUIO JIyYIIINX KOMIIAHUMN
Y JIOKJI4/TYMKOB CIEUAIBHOM ITpeMuct Intervention
Technology Award.

Boisee noapo6Has MHPOPMALIM OIIyOIMKOBAHA HA CATE
www.cttconference.ru

JKzem Bac, foporue KoJjuieru!

Opexomumem

Conference (1998) and the 2nd Pan-Russian
Research and Technical Conference on Coiled
Tubing Problems in Russian Oil and Gas Sector
(2001) defined the main areas of domestic oil

and gas services sector development more than a
decade ago. So far, the conference has evolved into
an international event, has gained great popularity
and has become a real club of associates, and

a forum for efficient experience sharing. The
conference is attended by the cream of the crop

of oil and gas services sector of Russia and CIS
countries. Among the conference participants

one can also meet specialists from the USA and
Canada, as well as other countries with intensively
developing oil and gas services sector.

The conference is attended by the representatives
of such well-known Russian and International
companies as Rosneft, Gazprom, Gazprom neft,
LUKOIL, Schlumberger, Trican Well Service,
Weatherford, Halliburton, Tatneft, Bashneft,
Integra-Services, LLC, EWS, BVT-Vostok, Eriell
Group, Belorusneft, NOV FIDMASH, Serva Group,
Welltec, Packer Service, Westor Overseas Holding,
Frac Jet Volga, Yamal-Petroservice, etc.

The 14" International Scientific and Practical
Coiled Tubing and Well Intervention Conference
gathered the record number of participants from
different regions of Russia and foreign countries.
More than 140 delegates representing 70 oil and
gas production, oilfield service and equipment
manufacturing companies participated in this
activity.

At the 15" conference the professionals will have
a possibility to communicate with their colleagues
both in formal and informal surroundings
(during coffee breaks, standing buffet or welcome
reception organized in the honor of the
15" Anniversary of the Event).

Participation in the conference will allow you to
study the main trends and get detailed information
about the most recent technology advances and
innovations of both global and Russian oil and gas
service market. During the conference you will
have excellent conditions for fruitful discussions
with experienced colleagues from leading oil and
gas companies. You will also have a possibility to
ask questions to foreign specialists with the help of
skilled interpreters.

This year, in the framework of the 15 International
Scientific and Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference
(October 29-31, 2014) the Intervention
Technology Award will be presented to the
chosen participating companies in a range of
categories.

Detailed information can be found at
http://www.cttimes.org/en/conf

We look forward to seeing you!

Organizing Commitiee
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Intervention & Coiled Tubing Association

15-a MexxayHapoaHasa Hay4YHO-NpaKTu4Yeckas KoH(pepeHUunsa
«KonTio6mHroBble TexHonoruu, NP, BHyTpUcKBa)KMHHbIE PaboTbI»

The 15t International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

29 - 31 okTsi0psi 2014 ropa, October 29 - 31,2014
Poccus, MockBa, roctuHnua «Aspocrap» Aerostar Hotel, Moscow, Russia
(NeHuHrpapckum npocnek, 37, kopnyc 9, cT. MeTpo «[luHamo») (Leningradskiy ave. 37, bld. 9, “Dinamo” subway station)
Conference topics:
¢ Coiled tubing technologies;

Tematuka:
¢ KonTioOMHroBble TeXHONOoruu;
¢ Latest hydraulic fracturing technologies (multi-stage
fracturing in horizontal wells, nitrogen fracturing,

¢ AxTtyanbHble TexHonoruv 'PIN (MI'PI B
ropusoHTanbHbIX cKBa)xxuHax, Pl c azoTom,
Mcnonb3oBaHWe KONTIOGMHra Npy NpoBegeHUn coiled tubing fracturing, etc.);
reovrp.); ¢ Up-to-date well logging techniques, including
horizontal wells logging;
¢ Well service (fishing and milling operations,

¢ CoBpeMeHHble MeToAbl reon3M4ecKoro
MCUIeA0BaHMS CKBAXVH, B T.4. TOPU3OHTANbHbIX;

* /IHCTpyMeHTarnbHbI CePBUC (MOBUNbHbIE
onepauuu, ¢ppesepoBaHMe, yCTAaHOBKA

packer setting jobs, etc.);
* New EOR technologies;

¢ Cement squeeze;
¢ Sidetracking operations, including those with

oTCeKaloLMX Nakepos U T.N.);
¢ HoBble meToap! MHIT;
¢ PeMOHTHO-M30NALMOHHble paboTbi; coiled tubing application;
¢ Qilfield chemistry;
¢ Equipment, tools and materials for well servicing

* 3ape3ka 6OKOBbIX CTBOJIOB, B T.u.
¢ npumMmeHeHnem MHKT;

¢ HedprenpombicioBas xumus;

e ObGopyaoBaHMe, UHCTPYMEHT 1 MaTepuarbl

ansa TKPC.

and workover.
= -

KOHTAKTbI / CONTACTS:
Tel.: +7 916 512 70 54,

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

www.cttconference.ru
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PETHCTPAIITMOHHA A ®OPMA
15-a MexxiyHapogHas HayYHO-IIPAKTUYECKAsA KOH(PEPEHLIHA
«KOJITFOBUHI'OBBIE TEXHOJIOI'NH, I'PII, BHYTPUCKBAKNHHBIE PABOTDbI»
29 okTAGPs — 31 OKTAGPs 2014 1.
I MOCKBA, TOCTUHHI1IA «A3DPOCTAP», (JIEHUHIPAJACKUM IIPOCHEKT, 37, K. 9, CT. M. «/IMHAMO»)

1. Ilo:xaay¥icTa, 3AII0OTHUTE PETHCTPAIHOHHYIO (DopMYy. ‘TIoss, 06513aTeIbHbIE IS 3AII0THEHHSI

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

*JIOJIPKHOCTD

Hanwucanue no-aHIIMHUCKU

*Kommanus

"AZPEC IEKTPOHHOH MOYTHI “Tenedpon

*dakc

TTouTOBBIN aipec

2. TlosKaIy¥cTa, OTMEThTe (DOPMAT YIACTHS: CEMUHADP, KOH(PEPEHITH A, BRICTABKA.

29.10.2014 - OBPA3OBATEJIbHBIN CEMUHAP

PerucTpaliuoOHHBINA B3HOC 18 000 py®6.

PezucmpaylOnHbiii 83HOC 8KMOUACTI: YUACIUE Cyuamens 8 Koge-opetixax, obede, pypuieme; KOHCHREKIM KU
cemunapa u opyaue pasdamounvle Mamepuaivt, a marice UMeHHOLL CepmupuIcam, CeUdemebCmea)ousuLl
0 NPOXONCOeHUL KKYPCA.

30.10-31.10.2014 - KOH®EPEHIIH A

PerucrpaliiOHHBIN B3HOC

1 neneratos 45 000 py®6.
JJ151 TOKIATYUKOB (JJOKJIA/TbI HEPEKIAMHOTI'O XAPAKTEPA)..ocvvervee. 19 000 py®.
Xapakrep JIOKJI14/1a OIIPEJE/IAET IPOIPAMMHBIA KOMUTET KOH(PEPEHIUN

IIpu peructpanunu 3-x 1 60j1e€ y4aCTHUKOB OT OGHOU OPraHU3aLuU — CKUAKA 7%

PerucTpaiuOHHBIA B3HOC C OJTHOT'O UCTIOBEKA wuvvvvvvevvvvessssssssessssssssssssss 41 850 py®6.
[ns yyacTHUKOB KOoH(pepenuun 2009-2013 rr. — ckuaka 5%
PerucTpaliuOHHBINA B3HOC C OJJHOI'O YEJIOBEKA 42 750 py®6.

Pezucmpayuonioiil 63HOC BKIOUACTN. YHACIUE 0e1e2ama 6 MEeXHUHUECKUX CeKUUAX, Koghe-Opetixax, 00e0ax,
VAHCUHAX, BeHUePHEM npueme, NOCeUieHIUe BbICINABKU, d MAKICe PA30amoHuHble MAmepuaivl KOHpepeH L 1
npesenmaunuu OOKAA0UUKo8 Ha flash-nocumene.

J1J151 3A0YHBIX YIACTHUKOB 9000 py®6.

30.10-31.10.2014 - BBICTABKA TEXHOJIOT'I1 1 OBOPYIOBAHUSA KOMITAHUM-YYACTHHUIL

3akas KoH(pepeH-crenaa (3X2, Crangapr) 42 500 py6.
Bcee cymmbl Brimouarot HJIC

[ToxaIyHCTa, YKaKUTE POPMAT YIACTHS U YKAKUTE CYMMY BEIGPAHHOI'O BAMU PErHCTPAIIIOHHOIO B3HOCA:

Dopmam Cymma

Cmywamens cemunapa

enezam Kongepenyuu
A pepery TocTuHHIa <A3pocTap»

Henezam xorgpeperiyyui, — OKAAIHUK Anpec: 125167, MockBa, JIeHUHTPaCKHit

3aounsiil yuacmHux Kongpeperyuu IIPOCIEKT, 1.37, KOpPIL. 9.
Bponnposanue HoMepos: +7 495 988-31-30,
DKCNOHEHM BbICMABKU E-mail: reservation@aerostar.ru




APPLICATION FORM
The 15" International Scientific and Practical
COILED TUBING, HYDRAULIC FRACTURING AND WELL INTERVENTION CONFERENCE
October 29 - 31,2014
Aerostar Hotel, Moscow, Russia (Leningradskiy ave. 37, bld. 9, “Dinamo” subway station)

Please, fill in the application form. *Mandatory fields

*Last Name

*First Name

*Position

*Company.

*E-mail

“Telephone
*Fax

Mail

Please, select your participation option: workshop, conference, exhibition.
29.10.2014 - EDUCATIONAL WORKSHOP

Registration fee $600

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

30.10-31.10.2014 - CONFERENCE

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

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

Registration fee for one person $1380
The participants of the conferences in 2009-2013 have a 5% registration discount
Registration fee for one person /. $1410

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

For correspondent participants $300

30.10-31.10.2014 — EXHIBITION OF TECHNOLOGIES AND EQUIPMENT OF THE MEMBER COMPANIES

Order of the conference stand (3X2, standard) $1500
All prices include TAX

Please, select your participation option and registration fee:

Option Price
Workshop attendee
Delegate of the conference Aerostar Hotel
Delegate and reporter of the conference Address: 125167, Moscow,
Correspondent participant of the Leningradskiy ave. 37, bldg. 9.
conference Reservation service: +7 495 988-31-30,
Exponent of the exhibition E-mail: reservation@aerostar.ru
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Y KOATIOEMHI
MWHUCTEPCTBO SHEPTETUKM
HIM «UPKT» POCCUNCKOW GEAEPALNN

B pamkax 15-1 MexayHapogHOM Hay4HO-NMPaKTUYeCcKon KoHbepeHUnn «KonTiobnHrosble
TexHosornu, NPr, BHyTPUCKBaXXMHHbIe paboThi» (29.10.2014-31.10.2014) BnepBble COCTOUTCS
HarpaxaeHue ny4wmx KomnaHun cneumnansHon npemuent Intervention Technology Award.

YBaxkaeMble YMTaTenu XxypHana «BpemMs KonTiobuHra», npeanaraem Bam NpuHATb
y4acTue B OMpoce U yKasaTb, KakMe KOMMaHUW AOCTOMHbI MONAYyYUTb
Intervention Technology Award B cneayolmx HOMUHaLUSX:

«Jlyylias KOMMaHWs B UCMOJIb30BaHMM KONTIOOMHIOBBIX TexHomoru B Poccim n CHIM»

«Jly4Lwas KoMnaHus B obnactu nposegeHus [P B Poccum n CHIM»

«Jlydlias MexayHapoHas KoMnaHus B obnacti nposeneHus IPI1»

«JlyyLlas KoMnaHWs No NPOABUXXEHMIO MHHOBaLMIM B Poccumn n CHIM

«I'Ipopbls rofa — nydilasa KOMNaHWA No TEMNaM Pa3BUTUA»

«ﬂy‘-ILLIaﬂ MeXAyHapoOHadA KOMMNaHNA Ha CeEPBNCHOM PblHKE Poccnm» o

«.ﬂy‘-ILLIaﬂ KOMMaHWA — npon3soanTesb O60py,D,OBaHl/Iﬂ Ana BbICOKOTEXHOJTOTMYHOIo HeCpTera3OBOFO cepBmcCa»

«Jly4Las KoMnaHus no paspabotke 0OopyAOBaHMS s LOCTaBKY NPUOOPOB B rOPU30HTANbHYIO CKBAXKMHY»

«DUHAHCOBLIV NHCTUTYT, CI'IOCO6CI'ByIOLLI,l/Il;I BHepeHNIO BbICOKOTEXHOOTMHYHOIO HquTeFa3OBOFO cepBucCa B Poccnm»

«J'Iy'-|Lua;| KOMMaHWMA No BHEAPEHNIO HanpaB1IEHHOTO KONTIOOUHIOBOIO 6ypeHl/IF| B Poccun n CHIM» .

«ﬂy'-lLIJaﬂ MeXxayHapoOHada KOMNaHNA NO BHeAPeHWIO HanpaBieHHOro KONTIOONHIOBOIO 6ypeHl/IF|>>

YuTaTenbCekyto ayanTopumio «BpeMeHn KoNTIoBMHIa» COCTaBfoT MHOMOUYMUCTIEHHbIe KoHTakTHas nHpopmaums:
npencraBuUTENy HeTera3ofo0bIBaoLLMX, HEDTEra30CEPBUCHBIX 1 MPOU3BOAALLMX www.icota-russia.ru
0b0opynoBaHWe ANs BbICOKOTEXHONOMMYHOIO HedhTera3oBoro cepamca KOMMaHuim. MbIXeBCKMA MepeyIiok, 5,
AIMeHHO Ha ocHOBE KX onpoca ByAeT HhOPMMPOBATLCS LLOPT-NMUCT HOMUHAHTOB. cTpoeHvte 1, oduc 224
Mocksa 119017,
B >xtopv mpemuu BXOOAT NPeACTaBUTeNN poccumnckoro otaeneruns ICoTA, akcnepTsl Poccuiickas Depepaums
MuHaHepro PD, YneHbl y4eHoro coBeTa LleHTpa pa3BuTs KONTOOMHIOBbIX
TEXHOMOrMM, YneHbl pefakLMOHHOMO COBETA XYypHaa «Bpems KonTioOnHra». TenedoH:
+7 49978891 24
OTCKaHMpyWTE 3aMOIHEHHYO hOpPMY 1 NPULLIMTE NO agpecy: cttimes@cttimes.org +7(916) 5127054

OHnanH-Bepcus popMbl Ans onpoca: http://cttaward.ru/ @akc: +7 499 78891 19
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NP CTTDC Ministr)_/ of Energy

of the Russian Federation

This year, in the framework of the 15t International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference (October 29-31, 2014) the Intervention
Technology Award will be presented to the chosen participating companies.

Dear readers of Coiled Tubing Times Journal! We invite you to respond to a poll and tell
us which companies are worthy of the Intervention Technology Award.
The following categories will be considered:

Best company in the sphere of coiled tubing technologies application in Russia and CIS countries

Best company in the sphere of hydraullc fracturing operat|ons in Russia and CIS countries

Best international company in the sphere of hydraulic fracturing operations

Best innovating company in Russia and CIS countries

Breakthrough of the year — the fastest growing company

Best international company on the Russian oilfield service market

Best company-manufacturer of the high-tech oilfield service equipment

Best company-developer of equment for conveyance of tools into horizontal wells_

Financial institution that promotes high-tech oilfield services in Russia

Best company in the sphere of directional coiled tubing drilling implementation in Russia and CIS countries

Best mterhatlonal company in the sphere of directional c0||ed tubing drilling |mp|ementat|on _

Coiled Tubing Times readership includes representatives of oil and gas production Contact information:

companies, oilfield service companies and manufacturers of the high-tech oilfield www.icota-russia.ru

equipment. On the basis of their feedback we will create a short list of nominees. 5/1 Pyzhevsky lane,
Suite 224

The panel of judges includes representatives of the Russian Chapter of ICOTA, experts 119017 Moscow, Russian
from the Ministry of Energy of the Russian Federation, members of the Scientific Council Federation
of Coiled Tubing Technologies Development Center and members of the Editorial Board

of Coiled Tubing Times Journal. Telephone: +7 499 788 91 24;
+7(916) 512 70 54
Please, kindly fill-in the form, scan it and send to cttimes@cttimes.org Fax: +7 499788 91 19

Online version of the form can be found at http://cttaward.ru/



NOTEHLUAJ

TPYIHOM3B/IEKAEMbIX 3ATIACOB

Packpoiite Bech NOTEHUMAN TPYQHOWIANEKAEMBIX 2aN3C08 GRANOAAPA YHHESPCANLHOMY
HaBoPY TEXHONOTWEA M CNEUMANWEIMPOBAHHEN PEWEHWA, KomnaHwa Weatherford rotosa
OKAZIATH BaM KOMIIEKCHYIO NOLAEPHKY — OT CTAPTA NPOEKTa W A0 670 3AEepeHnA. Haww
CNBLMANMCTE NOMOTYT ONDERENETE GNTHMANBHOE PACNONOMEHWE CKBARNH 1 NOAoGpaTe
Ge30NACHLIE METO BEINOAHEHUA PaboT, BhEnWTs 20HE NPOREIEHUA MOPOPa3pLIBa
NNACTa ¥ ONTHMHZMPOBATE A00BIYY.

B wraTe komnaxke Weatherford paBoTaioT secoRoReanWMUMPOBAHHBIE CNEYNANWCTE
no paspaboTie TPYIHOWIBNEKAEMBL 3aNAcos. Mel MPELNarasMm BECk CNEKTR YCIyT,
BKMBOHAA COBPEMEHHBIE KADOTAMHLIC W NAGORATODHBIE WCCNEAOBAHWA, KOMIMEKCHYID
WHTEHCWHWKALIMIO NPUTORS, CHCTEMB MHOMOMAACTORON 3AKAHYMBAHWA W 3derTneHmE
TEXHONOMMK ROBBIYM,

Mo eonpocam compyduuvecmeaa ofipawaldmecs x wawed Mpynne paspatomeu
mpydnousanexgemeix 3anacoe no adpecam unconventional@weatherford.com u
info.cis@eu.weatherford.com

KOEM BAC HA BbICTABKE 21-If'O MMPOBOIO HE®@TAHOIO KOHIPECCA
16-19 wionn | Kpokyc 3kcno | Masunbox 3 | 3an 15 | crenp B11

Ouexka nnacra | (TPOMTENBCTEOD CHBAMHN | JanaHunBanHne I Hobrima v WEﬂﬂ'lEﬂI]l'ﬂ
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B KagecTBE rOCTA HOMEPA BBICTYIIAET
A.M. OBCAHKHMH — I'€HEPAJIbHBIH JTHPEKTOP
000 dIakep CepBHUC» — OGHOM U3 CAMBIX
CTPEMHUTETHHO PA3BHBAIOIIHUXCA POCCHHCKHUX
He(dTerazocepBUCHBIX KOMITAHHIL.

AM. Oscanrun poounca 7 gpespans 1972 200a
6 Cypeyme Tiomencxoil oonacmu. C omauyuem
oxonuU T OCYOapCcmeeHy1o aKaoemuio Hegpmii u
2asa um. M. I'yoxuna 6 Mockee no cneyuaisHocmit
MAUUHBL U 000PYO0BAHIUE HePMAHBLX U 2A306bLX
NPOMBLCI06», CReUUANUSALUAL <OOOPYO08atH e O
KANUmMaso20 PemoHma ckeaxicuits. 1pyooeyro
deamensnocms Hauas 8 1996 200y MexaHuKxom no
HegpmenpomuLca060iLL cnevymexruxe 6 Cyp2ymckom
ynpasaeHu nobLlLeHUA Hepmeomoavil 1N1acnos
U KANUMAALHOM) pemorm) ckeaxcur (CYITHIT u
KPC, OAO «Cypzymmnegpmezas»). C 1997 no 1999 200
pabomanmacmepom 6puzaont ¢ ycmarosxamu I HKT.

C' 2000 no 2003 200 86L10HAL 00A3AHHOCIIL
8e0YLe20 urIceHepa u HavanrvHuka PeooposcKozo
uexa KPC (CYIIHIT u KPC, OAO «Cypzymuegpmezas»).

C 2003 no 2005 200 pabomai 8 KOMIAHUL
«Cmum Osepcu3 Cepeuci3» 8 00JHCHOCIIL BL0)YULE20
urIceHePa, PYKoBOOUMEL NPOCKMd, MeXHUUCCKO20
oupexmopa.

C 2005 1o 2006 200 pabomas 8 KOMNAHULL
dnmezpa-Cepeucol» 8 00NNCHOCTMIU 2eHEPAIHO20
ouperxmopca, 20e CmosL ) UCIMOKO8 CO30aHUA
cepeuca 'HKT (6oL co3darst 6 6puzad 'HKT) u
KOHCOMUOAUUU UYCMEHIMUPOBOUHOZ0 OUSHECA U3
OYDOBLLX AKMIUBOB 2PY1ITbL KOMNAMHULL Hnmezpa.

C 2007 200a no nacmosuee spems pabomaem 6
OO0 dlarxep Cepsuc» 8 00NACHOCMIU 2eHEPALHO20
JIUPEKTOPA KOMITAHUH.

Bpems KOITIOOHMHTA: AHApPEr MUXaHJI0BHY,
IMO3HAKOMBTE, IIOKAJTYHCTA, HAIITHUX YU TaTeIeH
cucropuen OO0 JdIakep CepBHC>.

Angperi OBcaakuH: OO0 dlakep CepBUC» ObLIO
cozaaHo B 2006 rofty [isi IPEeIOCTABICHUS YCIIYT
KPYIHEUITUM HEPTEra30400BIBAIOTUM KOMITAHHUAM
Poccuu npu TEKYIIEM U KAITUTAIBHOM PEMOHTE
CKBA>KUH, IPU OCBOCHUU, UHTCHCU(PUKAITUU IIPUTOKA
CKBAXKUH, THJPOANHAMHUYECKUX UCCICIOBAHU X,
34KaHYUBAHUU CKBAKHH.
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The Main Competitive Advantage
of the Company is the High-
Skilled Teams of Specialists

This issue’s guest
is A.M. Ovsiankin,
Managing Director
of Packer Service
LLC, one of the most
rapidly developing gas
and oilfield service
companies.

Andrei Ovsiankin was born
L on February 7, 1972, in Surgut,
Tyumen region. Graduated
cum laude from the Nationcl
Academy of Oil and Gas
named after Gubkin in
Moscow with the major in Oil and Gas Well Machinery
and Equipment; field of specialization: equipment
Jorwell workouver. Started bis working career in 1996
as an oil machinery mechanic in Surgut Department
Jor Enbanced Oil Recovery and Workover (SDEORW,
Surguitneftegaz). From 1997 to 1999 worked as a CT
Joreman.

From 2000 to 2003 acted as interim chief engineer
and bead of Fedorov Workover Department (SDEORW,
Surgutneftegaz).

From 2003 to 2005 worked in Smith Overseas
Services as leading engineer, project manager, technical
director.

From 2005 to 2006 worked in Integra-Services as
Managing Director where be stood ct the origins of
CT=service (6 CT-teams were set up) and consolidation
of the cementing business out of drilling assets of
Integra Group.

Since 2007 till present day works as the managing
director of Packer Service LLC.

Coiled Tubing Times: Andrei Mikhailovich,
please, tell our readers about the history of
Packer Service LLC.

Andrei Ovsiankin: Packer Service LLC was founded
in 2006 to provide services to major Russian gas and
oil producers in need of well servicing and workover,
testing, stimulation, pressure transient analysis and
completion.

The company’s personnel have extensive experience
in rendering services in the oil and gas industry; many of



COTPYAHUKHN KOMIIAHUHU UMEIOT OOJIBIION OMBIT
MPEIOCTABIEHHS YCIYT B HE(PTETAa30BOU OTPACIIH,
MHOTHUE U3 HAC IIPOIUIN TPEHUHTHU U UMEIOT OIBIT
PabOTEl B MHOCTPAHHBIX CEPBUCHBIX KOMIIAHUAX.

Hamwu cnenuamnucTbl CAMOCTOSTENBHO NPOBOJAT
PabOTEI ¥ IPEJOCTABIIAIOT YCIYTH IO BHEPEHUIO
HOBEHUIINUX TEXHOJIOTUH, CBA3AHHBIX C TEKYILIHUM U
KaIUTAJIbHBIM PEMOHTOM CKBAKHWH, BBICTYAIOT B
Ka4€CTBE KOHCYJIBTAHTOB IIPU BBIITIOJIHEHUH Pa0OT,

4 TAKXKE MPHU BBIOOPE ONITUMAIBHBIX METOINUK U
noabope O60PYAOBAHMSL.

B nauane ceoero nytu OOO Takep CepBuc»
CIENUATU3UPOBAJIOCh HA IPENOCTABICHUN YCIYT
C MAKEPHBIM OO0OPYIOBAHNEM U (DOHTAHHOI
apMaTypoit, B OCHOBHOM B nnporiecce I'PI1. C nepBeIx
IIArOB KOMITAHUSA CAEIAIA CTABKY HA HOBATOPCKHE
TEXHOJIOTUH U HECTAHIAPTHBIE PEMIEHU ITPH
MNPEIOCTABIEHNH YCIIYT, TAK, HAIPHUMED, HAIA
KOMIIAaHUA BIEPBbIE B POCCHY BHEAPWIIA TEXHOJIOTUIO
NPOBEAEHNA HECKOJIBKHUX THPOPA3PBIBOB ILIACTA
6€3 No’beEMA ITAKEPHOI'O OOOPYAOBAHUA /11 PEBU3UH.
JaHHasA TEXHOJIOI M IO3BOJIMJIA HAINUM 3aKA349HMKAM
3HAYUTEIBHO COKPATUTD BPEMS BBOJA CKBAXXUH B
IKCILTYATALUIO U3 OYPEHMA 34 CIET COKPAIEHUA
CITyCKO-TIOJBEMHBIX Pab0T, 2 OO0 «Takep CepBuc»
MOJIYYHJIO BO3MOXKHOCTD PACHIUPATD CIIEKTP CBOUX
YCIIYT B ITAKEPHOM HAIIPABJIEHUH, TAK KAK 3aKA34HUKHU
OLIEHMJIM KAYECTBO M HAJIEKHOCTD IIPENOCTABIIEMOIO
HaAMU OO0OPYLOBAHMSL.

W Ha cenyomux 3Tanax CBOE 1EATETbHOCTH Mbl
CMOIJIA NIPEAJIOKUTH HOBIIECTBA KAK B TAKEPHOM
HANPAaBJIEHUH (KOMIIOHOBKH OJTHOBPEMEHHO-
pasaenpHor 3aKkauku (OP3), makepHble KOMIIOHOBKH
JUIs1 60PBOBI C IIECKOBBIHOCOM, CEJIEKTHBHBIE
KOMIIOHOBKH JIJ1 TPOBEJEHNA BLIOOPOYHBIX
TUAPABINYECKUX PA3PBIBOB IJIACTOB HA
MHOT'OIUIACTOBBIX CKBA’KUHAX U T.J1.), TAK U B IPYTUX
HANPABIEHUAX: TMKBUAALINAA ABAPUI C IPHMEHEHUEM
JIOBUJIBHOI'O ¥ UMITYJIbCHOI'O MHCTPYMEHTA
(COBMEIIEHNE BLICOKOKAYECTBEHHOT'O (PPEZEPHOTO
MHCTPYMEHTA C CUJIOBBIMHU BEPTIIIOI'AMHU, BHEJIPDEHHE
UMITYJIbCHOT'O MHCTPYMEHTA); TUPOJIUHAMHUYECKUX
UCC/IEA0BAHMUSAX (OOCIYKUBAHUE KOMIIOHOBOK OP3);
KOJITIOOMHTIE (PPE3EPOBAHNE BHYTPHUCKBAXKUHHOI'O
o6opyaosanusa MI'PIT 1 reo(prusandecKkue UCCIeJOBAHUS
T'OPHU30HTAIBHBIX CKBAXKUH), TUJIPOPA3PBIBE IIJIACTOB
(0Ha U3 nIepBBIX paboT B Poccun Ha 6aKEHOBCKOM
CBUTE).

Pa3paboTKa HOBBIX TEXHOJIOI'MH IIPOBOINIIACH B
TECHOM B3aUMOJICHCTBUHU C HAINTMMHU 3aKA3YUKAMHU
(HeTerazoo6pIBAIOIMMY KOMIIAHUAMHN) U
IIPOU3BOACTBEHHON KOMIIAHHEM, IPOU3BOAAIIEH
HeTENPOMBICJIOBOE 060pyroBaHue, — OO0 J1P
Takep Tys3», IPOU3BOLCTBECHHBIM IO PA3ACIICHUEM,
BXOJAIINM B I'pyIny KoMnanui «[Iakep CepsBuc».

MBI CTapaeMcs HE IPOCTO BBITTOJIHUTD IOCTABJICHHBIE
repe; HAaMH He(PTErazoJOObIBAIONMMH KOMIIAHUSAMU
33/1a44, HO U IPEJIOKUTh HOBBIE, THTEPECHBIE, HA HAII
B3IVIS]], TEXHOJIOTUYECKHE PEIICHUS.

BK: Ha KaKHX yCJIyrax CIeIHAJITH3HPYeTCA
KOMIIAHHA?

us completed trainings and worked for foreign oilfield
service companies.

Our specialists carry out operations on their own and
introduce cutting-edge technologies related to well
service and workover; also they advise well operations
and the selection of best techniques and equipment.

When Packer Service LLC started, it specialized
services related to packer equipment and X-mass tree
mainly during hydraulic fracturing. From day one,
the company opted for innovation and out-of-the-
box solutions when providing services; for instance,
our Company was the first in Russia to introduce the
technique of performing several hydraulic fractures
without pulling the packer equipment for inspection.
This technique allowed our customers to significantly
reduce the time required to bring in the well due to the
reduced duration of round-tip operations and Packer
Service LLC had a chance to extend its range of packer-
related services as customers highly appreciated the
quality and reliability of the equipment we provided.

During the following stages of our activities we
managed to offer novelties both in the area of packer
equipment (dual injection assemblies, packer assemblies
to counter sand carryover, selective assemblies for
targeted hydraulic fracturing in multiple zone wells, etc.)
and in other areas: accident response using fishing
and pulse equipment (combining high-quality
milling tool with power swivels, introduction of pulse
tools); pressure transient analysis (maintenance of
dual injection assemblies); coiled tubing (milling
of downhole equipment for multi-stage hydraulic
fracturing and geophysical logging of horizontal holes),
hydraulic fracturing (one of the first operations in Russia
at Bazhenov formation).

New technologies were developed in close interaction
with our customers (0il and gas producing companies)
and with Packer Tools, a manufacturer of oilfield
equipment and a production unit of Packer Service
Group.

We do not simply try to carry out the tasks set before
us by oil and gas producers but to offer new, interesting —
in our opinion — technical solutions.

CTT: What services does your company
specialize in?
A.O.: Our company provides the following services:
e Hydraulic fracturing services (at present we operate
own and operate two frac fleets); 2

Ne 2 (048) Mait / May 2014 15

~
D
9p)
2
=
jeu
=
o
O
=
N
>
O




=
5
=
O
A
e
o
O
®)
=

A.O.: Hamma KOMITaHUA IPEAOCTABIIAET CJICAYIONE

YCIIYTU:

*  YCJIyI'! IIO IIPOBEJAECHUIO I'APABINYECKOIO PA3PhIBA
IJIACTOB (B HACTOAIUI MOMEHT MBI OIIEPHUPYEM
JBYMs COOCTBEHHBIMU (prroTamu I'PIT);

e ycayru ¢ ycranoBkamu I'HKT u ocBoenue
CKBaKMH a30TOM OT KPHOT'€HHBIX U MEMOPAHHBIX
yCcTaHOBOK (11 6purag I'HKT u B IutaHax 3ayCcK eme
HECKOJIbKUX);

*  A30THBIE, A30THO-KUCJIOTHbBIE U KOMIIO3UTHBIE
06pPabOTKU CKBAKUH;

* apeHa, IPOAAXKA U IIPEJOCTABIECHHE YCIIYI 110
UCIIOJIb30BAHUIO [IAKEPOB JJIA IOANEPKAHUA
actToBoro aasnenud (ITI11), rugpopaspbiBy
acTos (I'PIT), TEXHOJIOTMYECKUX OIIEPALIUT, 4
TAKXKE APEHABI (POHTAHHOU apMaTypslI 1t ['PIT;

* apeHAa, IPOoAAXKa U IIPEJOCTABJIECHHE YCIIYT 110
BHEAPEHUIO TEXHOJIOIMH 1O OJHOBPEMEHHO-
Pa34€JIbHOM IKCILIYyATALMU CKBAKUH;

* apeHAa, IPOoAAXKa U IIPEJOCTABIEHHE YCIIYT 110
BHE/IPEHHUIO TEXHOJIOTUI (PUIBTPALIUN CKBA)KMHHBIX
JKMJIKOCTEN C UCTIOJIb30BAHUEM IIENEBBIX (DUJIBTPOB
JUIs1 6GOPBOBI C BBIHOCOM I1ECKA;

* KA4HATHBIE BHYTPUCKBAKUHHBIE PAOOTHI C
MCIIONIb30BAHUEM YCTAHOBOK JII'C;

*  THUAPOAUHAMUYECCKUE UCCIIEAOBAHNA CKBAKUH
U I'€0JIOrO-TEXHUYECKUIT KOHTPOJIb OYpEHNH,
ocBoenwus u KPC;

* JIOBUJIbHBIX CEPBUC, YCJIYI'U 110 MHKEHEPHOMY
COIIPOBOXKIECHUIO JIOBUJIBHOI'O, YAPHOT'O, PEXYIIEr'O
U UMITYJIbCHOI'O MHCTPYMEHTA IIPU KAIIUTAIbHOM
PEMOHTE CKBAKHH,

* apeH/a U YCJIYT'U C UCIIOJIb30BAHUEM CUJIOBBIX
BepTmoros st KPC u 36C;

* MPEJOCTABIEHHUE TEXHOJOIUHI U TEXHOJIOTMYECKOTIO
CONPOBOXKIEHUA IIPU PEMOHTHO-HU30/IALIMOHHBIX
padorax (PUP);

* MPENOCTABIEHHE TEXHOJIOIMH, XUMPEATEHTOB U
TEXHOJIOI'MYECKOT'O COITPOBOXKIEHUA MO ITTyIEHUIO
CKBAKMH C aHOMAJIbHO-BBICOKUM IJIACTOBBIM
pasaenuem (ABIT);

* CYNEPBAM3UHI IPU TEKYIEM, KATTUTAJIbHOM
PEMOHTE CKBAXUH, OcBOeHUH, I'PIT 1 'HKT.

BoJee nonmHyo HHPOPMAIIHIO MOXKHO HANMTHU Ha

HAIlleM CalTe www.packer-service.ru.

BK: B KaKHX pEerHOHAX KOMIIAHHA OKA3bIBA€ET
ycayru? Ha Kakux MecToposKaeHuax? Kakue
KOMIIAHHH ABJISIOTCA BaltmMHu OCHOBHBIMH
3aka3ddyHuKaMH, €CJIH 3TO HE KOMMeEpUYeCKas TafiHa?

A.O.: PETMOHBI IEATENBHOCTU KOMITAHHUH — 3TO
BCE OCHOBHBIE HEPTAHBIE U I'A30100BIBAIOIINE
peruonsl Poccun. Mbl UMEEM NIPEICTABUTENLCTBA B
€BPOIICHCKOM yacTu Poccuu — 310 CaMapckas 061aCTb
(6a3ar. OTpagHbIil) — OCHOBHOM 3aka3duk OAO «PH-
Camapane@reras», Pecny6inka bamkopTocTas (6a3a
r. Kagaps! — ocHOBHOM 3akazuuk OAO «HK «bamuedTp»),
pecnybnuka Komu (6a3bl B I. YCHHCKE U YXTE) — PaboTa
Ha MeCTOPOXAEHUAX OAO «JIyKOMI» COBMECTHO C
HECKOJIBKUMU MHOCTPAHHBIMU (PPAKOIIEPATOPAMIL

Haunbomnee mupoKO HAla KOMIIAHUS IIPECTABICHA B
3anagHoi CubupH (C cepepa Ha I0r): IOJIyOCTPOB SMail
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Coiled tubing-assisted service operations and well

testing using cryogen and membrane nitrogen units

(11 CT-teams in place and several more are planned);

* Nitrogen, acid-nitrogen and composite well
treatment;

¢ Rental and sale of packers, use of packers to maintain
formation pressure, to perform hydraulic fracturing,
to carry out technological operations as well as rental
of X-mass tree for hydraulic fracturing;

¢ Implementation of technologies for dual completion,
rental and sale of related equipment;

* Implementation of technologies for filtering of oil
well fluids using slotted filters for sand control; rental
and sale of related equipment;

¢ Wire-line downhole operations using LGS-type units;

e Pressure transient analysis and geotechnical control
of drilling, testing and workover;

* TFishing operations, engineering supervision of

fishing, impact, cutting and pulse tools during

workover;

Rental of power swivels and provision of services

using power swivels for workover and completion by

drilling;

¢ Provision of technologies and technical support
during cement squeeze;

¢ Provision of technologies, chemical reagents and
technological support of well killing with abnormally
high formation pressure;

» Supervising of well service, workover and testing,
hydraulic fracturing and coiled tubing operations.

More detailed information can be found at our website:
www.packer-service.ru.

CTT: In what regions does your company
provide services? At what fields? Who are your key
customers if it’s not a commercial secret?

A.O.: Our company covers all main oil and gas
producing regions in Russia. We have representative
offices in the European part of Russia — Samara region
(based in Otradny) with RN-Samaraneftegaz as the
key customer; the Republic of Bashkortostan (based in
Kandry) with Bashneft as the key customer; the Komi
Republic (based in Usinsk and Ukhta) — operations at
Lukoil’s fields in cooperation with several foreign frac
operators.

Our company is most represented in Western Siberia
(north to south): Sabbeta, Yamal peninsula, with Yamal
SPG as the key customer; Gubkinsky, Nizhnevartovsk,
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gl | mCab6era — OCHOBHOM 3aKa3UHNK

' (OO0 «iIman CIII»); . 'ybKMHCKUH,
I HU>KHEBApPTOBCK, I MErnoH, I. YBAT,
BEPBRE r. Hedprerorauck, r. Haraub — OCHOBHOI
3akazuuk OAO «HK «PocHedTh»; I. HOBBIN YPEHT O],
I. ACTpaxaHb — OCHOBHOM 3aKa34uK OAO «Ja3npom;
. MypaBneHKO, I. HOsIOpbCK, I. XaHTBI-MaHCHICK —
OCHOBHOM 3aka3zduk OAO daznpom Hedrb»;
. Papgyxubiy, I XaHTBI-MaHCUICK — OCHOBHOM
3aka3guk OAO «HK «PyccHeEdTH» M T.I.

LlenTpabHBIA O(PUC PACIIONIOKEH B I. MOCKBE,
LenTpanbHas 6232 IPOU3BOACTBEHHOIO OOCTYKUBAHUS
(onopHast 6a3a IPOU3BO/ICTBEHHBIX OAPA3/ICIICHUL)
HaxoauTcs B ropoe Cypryre B XaHTbl-MaHCHUICKOM
4ABTOHOMHOM OKpyre PO.

OO0 dTakep CepBUC» pabOTAET B HACTOSIUNI
MOMEHT O0JIe€ YEM HA 75 MECTOPOXIEHUAX, KAK
HEMTAHBIX, TAK U I'A30BbIX. HOBBIE TEXHOJIOTUU U OIIBIT,
MOJIyYEHHBIN B IIPOLIECCE IPEJOCTABICHU YCJIYT HA
OIHUX MECTOPOXKAECHHUAX, Mbl JIEI'KO BHEAPAEM 151
JPYIrux 3aKA34YMKOB, AJAIITUPYS UX /I PA3/IMYIHbBIX
10 I€OJIOIMYECKHM U TEXHOJIOTUYECKUM YCJIOBHAM
MecTOpOXAeHUH. IIMPOKUHI KPYT 3aKA34HUKOB MBI
CYUTAEM HAIIUM KOHKYPEHTHBIM IPEUMYILIECTBOM, TAK
K4K 3TO IO3BOJISIET OBITh B KYPCE HOBBIX TEXHOJIOTU
U y4aCTBOBATh BMECTE C HEPTEra30100bIBAIOIINMHU
KOMMAHHUAMH B Pa3pabOTKE U BHEAPEHUN HOBBIX
PELICHUN.

BK: Bania KOMIIaHHS — OJJHA U3 CAMBIX
OBICTPOPACTYIIHX CEPBHCHBIX KOMIIAHH B
PoccHH M IIO TEMIIAM, H IIO HAPKY O0OOPYJOBAHH A.
CKOJIBKO KOJITIOOHHI'OBBIX YCTAHOBOK paboTaeT
B 000 JdIakep CepBHC» B HACTOAIIEE BpeMA?
Kaxkmue ycryru c THKT HanGoJ1ee IonyasipHbl y
3aKa34HuKOB?

B yeM cOCTOAT HEOCIIOPHMBIE KOHKYPEHTHEBIE
IIPEHMYIIECTBA KOMIIAHHH I10 HAIIPABJIECHHIO
T'HKT?

A.O.: Jla, MBI ICUCTBUTENBHO JJTUHAMHUYHO
PAa3BUBAIONIASCI KOMITAHHUA. 32 2013 1O/ MBI 3aI1yCTHIIN
B pa6ory nsarb 6puras T'HKT u ase 6puraas: I'PIT.

B HacTOAIIMIT MOMEHT MBI TOTOBBI IIPEAOCTABUTH
yeiyry oguHHaanatu goros 'HKT (B Tom

4ucie 060PyLOBAHUE OHOM U3 OpUTa IBJISETCS
KOMOMHHMPOBAHHBIM — UMEIOIUM BO3MOXHOCTD
MEPEMEMATHCA KAK 10 AaBTOMOOUJIBHBIM JJOPOT'aAM, TAK

U IIPHUCTIOCOBJIEHHBIM K ITIEPEMEIIEHUIO BEPTOJIETHBIM
TPAHCIIOPTOM), ¥ B TedeHue 2014 roza 3ariaHupOBaH
3AIYCK €II1€ HECKOJIBKUX Opuraji. OrpOMHYIO ITIOMOIIb U
MOAJEPKKY HAM OKA3bIBAIOT HAIIIN AP THEPHI —

Dol NpAMbIX UHBECTULIMH «MUP Kanuran (MIR
Capital), yupexeHHbIH [A3nmpoMbaHkoM 1 MHTE32
CaHITIa0JIO C LENBIO PA3BUTHA NTEPCIIEKTUBHBIX
POCCUUCKUX U UTANbAHCKMX KOMIIAHUI CPEJTHETO
6éusneca (www.bankir.ru/novosti/s/fond-gazprombanka-
i-inteza-sanpaolo-priobrel-nekontroliruyushchuyu-
dolyu-v-kapitale-gk-paker-servis-10046391)).

IlepedeHs yCnyr, KOHEYHO, BOCHOBHOM JUKTYIOT
HePTEra30400bIBAIONINE KOMITAHUU B IIEPUOJ,
MIPOBEACHUS TEHJIEPHBIX TOPIOB, HO, KK 51 paHEE
rosopui, OO0 «dlakep CepBUC» IOCTOSIHHO

Megion, Ukhvat, Nefteyugansk, Nyagan with Rosneft

as the key customer; Novy Urengoy, Astrakhan with
Gazprom as the ley customer; Muravlenko, Noyabrsk,
Khanty-Mansiysk with Gazprom Neft as the key
customer; Raduzhny, Khanty-Mansiysk with Russneft as
the key customer, etc.

Our head office is located in Moscow, and the central
maintenance workshop (main production support base)
islocated in Surgut, Khanty-Mansiysk autonomous area,
Russia.

At present Packer Service LLC operates at over 75 gas
and oil fields. We readily implement new technologies
and experience gained at other oilfields for other
customers and adapt our techniques and expertise to
geological and technological conditions of the field.

We believe our wide range of customers to be our
competitive advantage, since it allows us to keep track
of new techniques and participate together with oil
and gas producing companies in the development and
introduction of new solutions.

CTT: Your company is one of the most rapidly
developing gas and oilfield service companies
in Russia both in terms of pace of development
and equipment fleet. How many coiled tubing
units does Packer Service operate at present?
What coiled tubing-assisted services customers
prefer most? What are the company’s indisputable
competitive advantages in terms of coiled tubing?

A.O.: We are indeed a fast-growth company. In 2013 we
launched five CT-teams and two frac-teams. At present
we are ready to provide services of eleven CT-fleets (one
of the teams has combined equipment capable of being
transported by road or by helicopter), and in 2014 we
plan to set up several more teams. We receive enormous
assistance and support from our partners direct
investment fund MIR Capital founded by Gazprombank
and Intesa Sanpaolo to facilitate the development of
Russian and Italian medium businesses (www.bankir.
ru/novosti/s/fond-gazprombanka-i-inteza-sanpaolo-
priobrel-nekontroliruyushchuyu-dolyu-v-kapitale-gk-
paker-servis-10046391/).

Obviously, the range of our services is mainly
determined by oil and gas producing companies during
bidding procedures, but, as I mentioned before, Packer
Service LLC continuously develops new techniques
and introduces them together with our customers. The
techniques we recently offered and implemented include: p
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Pa3padaThIBAET HOBBIE TEXHOJIOTUU U BHEAPSET UX
BMECTE C HAIIUMU 3aKa34YUKaMU. 13 nocieJHUX
MIPEJIOKEHHBIX U BHEJIPEHHBIX TEXHOJIOIUI MOXKHO
HAa3BATh:

* TEXHOJIOTUIO TPOBEJEHUS A30THO-KHUCIOTHOM
06paboTku 1o Metoauke Nitrogen AcidCombo@,
npumMensaemyo OOO dlakep CepBuc» ¢
HUCIIONMb30BaHuEM 060pyaoBaHua 'HKT u azoTHOrO
KOMILJIEKCY;

* IPOBE/ICHUE PA6OT IO (PPEIEPOBAHUIO IITAPOB
1 MmydT MT'PIT ¢ UCITOJIB30BAHUEM B IIPOLIECCE
(ppe3epoBaAHUSA A30TUPOBAHHOM JKUJIKOCTH;

¢ TEXHOJIOTUIO TPOBEJICHU I OOIBIIEOOBEMHON
KHUCJIOTHOU OOPabOTKU IIACTOB C IPUMEHEHUEM
OTKJIOHSAIOMIETO (BCIIEHEHHOT'O 430TOM) aT€HTA.
Takoke MBI IPEJOCTABIISIEM BECH IIEPEYEHD

CTAHJAPTHBIX TEXHOJIOTMYECKUX ONEPALIU,

BBINIOJTHAEMBIX B MUPE C ucnonb3doBanueM 'HKT:

* IIPOMBIBKH, OYHUCTKA U OCBOEHUE CKBAKIH;

* PA3JIMYHOIO TUIIA O6PAO6OTKH NPU3AO60MHOM 30HBI
CKBAXXHH;

* PACTENJIEHUE U BOCCTAHOBJICHUE HIUPKYIALIUN HA
BCEX BUJ]AX CKBAKHH;

* reO(PU3UYECKUE UCCTIEJOBAHUA C FeO(PU3UIECKUMU
Ka0€JIbHBIMH U aBTOHOMHBIMH IPUOOPAMU;

* (ppe3EPOBAHUA MIAPOB U MY(PT IPU
MHOT'OCT4ITMTHOM 3aKAaHYUBAHUU;

* pabOTHI IO AKTUBAIINU U JEAKTUBALIH
CHENUATA3UPOBAHHBIX CKBAXKUHHBIX CUCTEM U T.11.;
KOHKYpPEHTHBIM IPEUMYIIECTBOM HAIIEX KOMIIAHUU

s1 CYMTAIO YCIIEMTHBINM M BBICOKOITPO(MECCUOHAIBHBIIN

KOJUIEKTUB CIEUATHUCTOB, OOIaJAI0MNX

3HAYUTEBHBIM OIIBITOM Pa0OThI, HECTAHAAPTHO

MBICJIAIUX IIPU CO3AAHHUH U BHEAPEHUN HOBBIX

TEXHOJIOI'MH, YETKO U OTBETCTBEHHO BBIIIOTHAIONUX

TEXHUYECKHE U TEXHOJIOTUYECKUE PETTIAMEHTHI

OO0 dlakep CepBUC» U HAMMX 3AKA34HUKOB. bobioe

BHUMA4HHE MBI YIEIAEM OOYIEHHUIO MOJIOAEKU,

repeaJde €M HaKOIIEHHOI'O OITBbITA, TAK KAK

TMIOHUMAEM, YTO 3TO JIYUIINH «IPANUBEP» PA3BUTUA

HAaIle¥ KOMIIAaHUU. XO4EeTCs ITOOIArOapUTh 32

3TO ONBITHBIX HAIIUX CIIETUATUCTOB — ITTABHOI'O

UHXKEHEDPA

Kosass O.M., pykosogurens OIT Becenkosa B.B,

crieuanncTos cnyx6el THKT Cxkubuna OB,

A6noBa AJL., Bomonibsinosa M.B., Cononosa M.C,,

Npuraposa M.M. 1 MHOTUX JPYTHUX HAIUX

CTIELUAIICTOB.

BK: Y dIlakep CepBHUC» HMEIOTCS COOCTBEHHBIC
(aorsl I'PIL. PaccKaskuTe KPATKO 00 yCayrax
I'PII, npennaraeMmerx Bamei KoOMInaHHueH.

A.O.: TupaBInMYeCKU Pa3phIB IJIACTA
cobcrBeHHBIMU 6puragamu I'PIT asiseTcs gis
HA4C HOBBIM HaltipasiieHueM. Ilepsbiit ot I'PIT Mbl
3aIyCTHIIN B ceHTSA0pe 2013 roja, BTOPOH NPUCTYIIUII
K paboTe ¢ Hayai1a 2014 roga. Tak ke Kak U B
HanpasneHuu HKT, Mbl c/ie1amu CTaBKY Ha BBICOKUX
MIPO(ECCUOHAIOB, KOTOPHIX CIIJIOTHJI BOKPYT CEH51
pykoBoguTenb ciaysk0bl I'PIT Bacunutt [eopruesny
Kebak — 4e1oBeK, UMEIOMUI OTPOMHBINA OIBIT PAOOTHI
B HanpasseHuu I'PI1. O6opynosanue gora I'PIT;
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» Nitrogen AcidCombo method in nitrogen acid
treatment applied by Packer Service LLC using coiled
tubing and a nitrogen system;

« Milling of multi-stage frac balls and couplings using
nitrified fluid during milling;

e Large-volume acid treatment using diverting
(nitrogen-foamed) agent.

We also provide the whole range of standard process
operations globally carried out with the use of coiled
tubing;:

« well flushing, cleaning and testing;

¢ bottom hole treatment;

¢ thawing and restoration of circulation in all kinds
of wells;

* geophysical studies using cable and autonomous
devices;

« milling of balls and couplings during multi-stage
completion;

e activation and deactivation of specialized wells, etc.

I believe our company’s competitive advantage is the
successful and highly professional team of specialists
with considerable work experience, thinking out-of-the-
box when creating and implementing new techniques
who strictly and in a responsible manner follow the
technical and process procedures of Packer Service
LLC and of our customers. We focus on training young
specialists and transferring the accumulated experience
as we realize that they are the best development driver
for our company. In this regard I would like to thank our
experienced specialists O.M. Koval, chief engineer;

VV. Veselkov, manager; OV. Skibina, A.L. Ablova,

LV. Vodopyanova, LS. Solodova, LI Idigarova,

CT Department specialists, and many other specialists

of our company.

CTT: Packer Service LLC has its own frac fleets.
Please, tell us about the frac services offered by
your company.

A.O.: Hydraulic fracturing carried out by our own
frac teams is a new area for us. We launched the first
frac fleet in September 2013 and the second fleet
started operating in the beginning of 2014. As in
the case of coiled tubing we opted for highly skilled
professionals teamed up around the frac service leader
Vasily Georgiyevich Kebak, a man with most extensive
experience in hydraulic fracturing. The frac fleet
equipment that we purchased has been developed
according to the requirements of Packer Service LLC;



KOTOPOE MBI IPUOOPEIIH, PA3PA6OTAHO IO
TpeboBaHuaM OO0 JTakep CepBUC»
C BHEJIJPEHUEM OITbITA M HAPAOOTOK
EEPBUE B, pua T'eopruesuua. OCO6EHHOCTHIO
HOBOTO (pnioTa I'PIT OO0 dlakep CepBUC», TOMUMO
OPOCTOTHI U HAJIEXKHOCTHU OOOPYAOBAHUS, SABJISAETCS
BO3MOKHOCTb NEPEMEIATHCS KAK ITO ABTOMOOWIBHBIM
JIOpOraM Ha IACCH BHEJJOPOKHBIX ABTOMOOUIIEN
«Mepceznec», TaK U BEPTOJIIETHBIM TPAHCIIOPTOM, IPU
COXPAaHEHUH MOITHOCTHBIX XaPAaKTEPUCTUK HACOCHBIX
arperaTos (3TO EAUHCTBEHHBIIN B HACTOAINH
MOMEHT KOMOMHUPOBaHHLIIH (1oT I'PIT B Poccuu ¢
MAaKCHMaJIbHOU MOIITHOCTBIO BCEX HACOCHBIX aTPEraTOB
1o 2250 11.c).

Ycmyry, KOTOPBIE MBI IPEJOCTABIIAEM (PIOTAMU
I'PIT, craHAapTHBL 4Jj11 POCCUHCKOI'O PBIHKA: 3TO
nponnanTosble I'PIT, mpoBeneHne MHOTOCTAJMUHBIX
I'PI1, 6onbmeob6beMHbBIE KUCAOTHBIE I'PIT. 32 Toaroaa
paboT B JAHHOM HAIIPABJIEHUH HAMHU BBIIIOJTHEHO
0o0J1e€ IBYXCOT YCIIEMHBIX Pa3PbIBOB. MBI TEXHUYECKHU
T'OTOBBI IIPOBOANTD U a30THbBIE ['PIT (MCIIONIB3ys
430THOE OOOPYAOBAHUE, BXOJAIIEE B COCTAB (PIIOTOB
I'HKT), 1 ipyrue Crieliuaan3upOBAHHBIE BHU/IbI
I'PIT, OCHOBaHHBIE HA IIPUMEHEHMNHU IIEPENOBBIX
XUMHUYECKUX PEATEHTOB U IIPONITAHTOB.

MBI IUTAHUPYEM HE OCTAHABIUBATHCA HA
JOCTHUTHYTOM U PACIIMPATD Hanipasiaenue I'PIT
B GJIMIKAMIIEM BPDEMEHM.

BK: OgHO K3 HAIIPABJICHH PA0OTHI KOMIIAHHH —
THAPOJUHAMHYIECCKHE HCCIEJOBAHUA CKBAKHH.
Pacckaskure, HOXKATYHCTA, 00 3THX yCIyrax.

A.O.: MblI pa3BrBa€EM JBd HAIIPABJICHUA
TUAPOAUHAMUYECKHUX UCCIIETOBAHULL: C
HCIIOJIb30BAHUEM COOCTBEHHBIX KAHATHBIX
NOJbEMHUKOB aBTOHOMHBIMHY ITPUOOPAMHA U
NPOBENEHUE UCCIIEJOBAHNI C UCTIONb30BAHUEM
ycranoBOK 'HKT ¢ npusneyenrem reopu3naeckon
napTuu. Bropoe HanpasieHue 61arogaps 6ICTPOMY
POCTY KOJTUYECTBA TOPU3OHTAIBHBIX CKBA’KHH B
Poccun CTaHOBUTCS BCe 60OJIE€ BOCTPEOOBAHHBIM.

BK: Kakue yHHKa/JIbHbIE OII€PAITHH

000 dIakep CepBHC» YIATIOCH YCIIEITHO

mpoussecTu? O4eHb XOTETOCH ObI TAKIKE

HOXYIHTHh HHGMDOPMAITHIO O COOCTBEHHBIX

HOY-Xay KOMIIAaHHH.

A.O.: Mpl peryyisipHO pa3MeniaemM HH(HpOPpMALIIO

O BHOBb Pa3pPA60TAHHBIX TEXHOJIOI'UAX HA HAIIIEM

CalnTe, MOXKET OBbITh, B KDATKOM BH/IE, HO MBI TOTOBBI

MOJAEIUTHCA MHPOPMALIMENA C HAIMUMHU KOJJIETAMU

pU OOPAIEHUU K HaM. M3 TocieHruX pa3paboToK

XOTEJNIOCh 6Bl OTMETUTD CJIEAYIONIEE:

1) B nanpasnenuu I'PI1: coBmecTHad ycrienasa
pabora c kommmanuer Imperial Energy. B ycrnoBusax
OYEHDb HU3KUX TEMIIEPATYP IIPOBEJEHBI PA6OTHI
I10 TUIPABINYECKOMY PA3PBIBY IIACTA HA JIBYX
HE(PTAHBIX CKBAKMHAX C OObEMOM 3aKAYKHU H0JIEE
1000 M3 o >KUIKOCTH HA KAXKJ0M. OCOOECHHOCTBIO
JIAHHBIX PaA0OT, IOMUMO OOJIBITUX OO’EMOB 3aAKAYKH,
OBLIa MAJIOU3yYEHHOCTD OA’KEHOBCKOY CBUTHI

3anagHo-CUbHUPCKOro peruoHa 1 TOMCKOM 061aCTHU 4

.

and Vasily Georgiyevich contributed his experience and
expertise in the implementation process. In addition

to being simple and reliable Packer Service LLC’s frac
fleet has a special feature which is the ability to move

by road using Mercedes off-road vehicle chassis and to
be carried by a helicopter while preserving the power
characteristics of the pump units (at present it is the only
combined frac fleet in Russia with the total power of all
pump units of 2250 hp).

The services we provide using the frac fleets are
standard for the Russian market, such as: proppant
hydraulic fracturing, multi-stage hydraulic fracturing,
large-volume acid hydraulic fracturing. In the six months
that we carried out such operations we performed
over two hundred successful fracs. We are technically
ready to perform nitrogen hydraulic fracturing as well
(using nitrogen equipment which is part of the coiled
tubing fleets) and other specialized types of hydraulic
fracturing based on the use of chemical reagents and
proppants.

We do not plan to stop at what we’ve achieved and we
intend to expand hydraulic fracturing in the near future.

CTT: One of the company’s areas of activities is
pressure transient analysis. Could you please tell
us about those services?

A.O.: We develop two types of hydrodynamic studies:
using our own autonomous cable hoists and using coiled
tubing with the involvement of a geophysical crew. The
second type is becoming more and more popular due to
the rapid growth of the number of horizontal holes in
Russia.

CTT: What unique operations did Packer Service
LLC successfully perform? We would also like to
learn about the company’s own know-how.

A.O.: We regularly put information about our new
developments on our website; we can give a brief
overview to our associates on request. Our recent
noteworthy developments include:

1) In the area of hydraulic fracturing: joint successful
work with Imperial Energy. In very low temperature
we performed hydraulic fracturing at two oil wells
injecting over 1000 m? of fluid into each. What was
particular about those operations is that in addition to
large injected amounts Bazhenov formation in Western
Siberia and Tomsk region is understudied in terms
of formation response to such stimulation 3
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K BO3ZIEHICTBUIO IAHHOT'O BU/Id UHTEHCU(PUKALTUU

IUTACTOB (WWW./packer-service.ru/news 2014-02

frac fleet 2.html).

2) Ilo nanpasnenuio 'HKT:
* YcnentHas paboTa Ha MECTOPOXKIECHNUU
OAO «Camapane@Terasd» o KMCJIOTHOH O6pabOTKE
IUIACTOB C MPUMEHEHNEM OTKJIOHAIONIETO
(BCIEHEHHOI'O 430TOM) Ar€HTa. PAaBOTHI MPOBE/ICHBI
Ha JOOBIBAIONIEN CKBAKMHE C METPOBBIM
TOPU3OHTAJIBHBIM CTBOJIOM MPOTAKEHHOCTBIO
200 M. Pab0TBI IPOBEAEHBDI JJ1 TEPPUTEHHOT'O
IJ1ACTA C IIOHMKEHHOM IIEPBOHAYAIbHON
IIPUEMHUCTOCTBIO, C PABHOMEPHOU IIPOKAYKOM
pearenTos nnpu nomomuy 'HKT o Bcemy
TOPU3OHTAJIBHOMY YY4ACTKY CKBA>KHMHBI
(www./packer-service.ru/news 2013-12 acid-
nitrogen ct l.html).
VYeneniHas padora Ha TarIakKOBCKOM
MecTopoxaeHUH (711 OAO «CrnaBHEDTD-
MernoHHe@Teras») 1o (Ppe3epoOBAHUIO MIAPOB
U CABMKHBIX My(pT MI'PIT Ha rOPHU3OHTAIBHON
8-IOPTOBOY CKBAKMHE. PA6OTHI BBIIIOJIHEHEI B
KPAT4YarIni CPOK U C BBICOKUM KAa4ECTBOM.
(www.packer-service.ru/news_2013-12_drilling
gnkt 3.html).

BK: Kakue miansl y Banreri KOMIIaHUHM HA
OamKaniee oyayinee?

A.O.: Hamu 11aHbl — 3TO POCT KOMITAHUM BMECTE
C POCTOM PBIHKA CEPBHUCHBIX YCIYT B Poccuu,
pacCIIMpPEHME HAIETO IPUCYTCTBUS B HOBBIX
HEPTEra30HOCHBIX PEFMOHAX (MBI BUJITUM IIOTEHIIUAT
pocTa peIHKA B BOCTOUHO-CHOUPCKOM PETHOHE).
B0O3MOXHO, MBI PACCMOTPHM BbIXO/, HA PBIHKU CTPAH
CHT, K 3TOMY TaK)XE UMEIOTCS BCE TEHJCHIUU.
B TEXHONIOrn4eCKOM Pa3BUTHU MBI TOKE HE HAMEPEHDI
OCTAHABJIUBATBCA U B GJIMKANIIEM OYAYIIEM OyIEM
TOTOBBI IIPEACTABUTDH HOBBIE PA3PA0OOTKHU B ITAKEPHOM
CEPBUCE, CEPBUCE IO JIMKBUJALIUN ABAPUN U 3APE3KE
OOKOBBIX CTBOJIOB 1, ECTECTBEHHO, B HATIPABJICHUAX
I'HKT u I'PIL

BK: Kakue BBICOKOTEXHOJIOTHYHBIE OIIEPAIHH
oyayT, o Banmiemy MHEHHIO, HANOOJIEe
BOCTpPeOOBaHBI B OiriKannue 5-10 xer?

Kak muransl Bame KOMIIaHUH BIUCHIBAIOTCA
B 3TOT IIPOTHO3?

A.O.: [To MOEMY MHEHHIO, OYIYT PA3BUBATHCS
TEXHOJIOI'MH, CBI3AHHBIE CO CTPOUTENBCTBOM
T'OPHU30HTAIBHBIX CKBAXKUH, B TOM YHCJIE C
MHOTOCTAJUUHBIM 3aKaHYUBAHUEM. ByyT
YCIIOKHATBCS KOHCTPYKLIMH KAK HEPTAHBIX, TAK 1
I'a30BbIX CKBAXKHH, BEPOSTHO, YBEJIUUUTCS YHUCIIO
MHOI'OCTBOJIBHBIX CKBAKHH PA3JIMYHOI'O YPOBHS
CJIOKHOCTH, 4TO, COOTBETCTBEHHO, IIOBBICUT
BOCTPE6OBAHHOCTS Kak yciyT I'PIT, Tak yeiayr THKT.
Vixe cerryac 60IbITUHCTBO Pa3pabOTOK HATIPABIICHBI
H4 YBEJIMYECHUE U3BJIEKAEMOCTHU 3aI1ACOB, [I03TOMY
JIIOOBIE TEXHOJIOI'UH, IIO3BOJISIONIUE YBEIUYUTD
JIEOUTHI CKBAKUH 1 KOAMDPUITHEHT He(PTEOTAAUN
IUTACTOB, OYAYT BOCTPEOOBAHBEL  ©
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(www./packer-service.ru/news 2014-02 frac

fleet 2.html).
2) In the area of coiled tubing:

¢ We’ve have successfully applied acid treatment using
diverting (nitrogen-foamed) agent. Operations have
been carried out at the production well with a 200-m
horizontal hole. We performed operations on a
terrigene formation with low initial intake capacity,
using CT-assisted injection of reagents along the whole
horizontal section of the well (www./packer-service.
ru/news_2013-12 acid-nitrogen ct 1.html).

¢ We have successfully milled multi-frac balls and
couplings in a horizontal 8-port well at Tailakovskoe
field (for Slavneft-Megionneftegaz). The work was
carried out in the shortest time possible and with
high quality (www.packer-service.ru/news_2013-
12 drilling gnkt 3.html).

CTT: What are your company’s plans for the
near future?

A.O.: Our plans is to ensure our company’s growth
along with the growth of the oilfield service market in
Russia and to expand our presence in new oil and gas
bearing regions (we see market growth potential in
Eastern Siberia). Probably, we’ll consider penetrating CIS
markets — recent trends seem to indicate such possibility.
We do not intend to stop our technological development
and in the near future we will offer new developments
related to packer service, accident response and
sidetracking and obviously coiled tubing and hydraulic
fracturing,

CTT: What high-tech operations will, in your
opinion, be in most demand in the next 5 to 10
years? How do your company’s plan fit in these
forecasts?

A.O.: In my opinion, we will see development in
the technologies related to construction of horizontal
holes including multi-stage completion. Oil and gas
well design will become more complex; probably, the
number of multi-hole wells of various complexity
will increase which will in its turn raise the demand
in hydraulic fracturing and coiled tubing. Already
today most developments are aimed at increasing the
recoverability of resources; that’s why any technologies
enabling to increase well flow rates and oil recovery
rates will be most required. ©
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C3AO «DUIMAIILI»:

COOTBETCTBOBATH IIOTPEOHOCTIAM
IIOTPEOUTENEN B PEXXUME OHJIANH

NOV FIDMASH:

tO meet customer requirements
in online mode

ocTosnack 10-a [ToTpebuTenbCKas
koHpepennusg C3A0 «DHIMAIIL» 1o BOnpocam
3KCILTYATALMU KOJITIOOMHIOBOI'O O60PYJOBAHMUS,
LIEMEHTHPOBOYHOT'O, HACOCHOT'O, a30THOI'O OOOPYAOBAHUSA
u obopyposanus 4 I'PIL Takoe AIMHHOE HA3BAHUE Y
3TOTO, CTABIIETO YK€ TPASUIIUMOHHBIM, MEPOIIPUATHS,
notomy, 4To C3A0 «OPMIMAII> CO3[4A€T U BBIITYCKAET
CTOJIb IIUPOKUU CIIEKTP O60PYJOBAHUA /LIS
COBPEMEHHOT'O BBICOKOTEXHOJIOTUYHOI'O HEPTErA30BOT'O
CEPBUCA, 6JIATOJAPA YEMY UMEET HEOCTIOPUMYIO
CJIaBY BEAYILETO IPOU3BOJUTEIIS TAKOU TEXHUKU HA
MOCTCOBETCKOM IIPOCTPAHCTBE.
IO6uerinag BCTpeda Npoxoaunsa 23—24 anperns
2014 ropa B KOH(EPEHII-347I€ TOCTUHUYHOI'O KOMILIEKCA
«HO6unerHbIN» B MUHCKE. M XOTS MECTO ITPOBEICHUSA
CTAJIO YK€ TPAAULIMOHHBIM, INTYOOKO CUMBOJIHUYHO,
4TO I0O6MJIEH KOH(PEPEHIINH IPA3THOBAICI UMEHHO
B «fO6MIEtHOM». 32 TATHAAAT JIET IPOEKTA U
JIECATD MOTPEOUTENBCKUX KOH(PEPEHIIUA BOKPYT
C3AO «PUAMAII> cnoxuiacs He(pOPMaIbHBIN KPYT
HOTPEOUTEIIEN €TO MPOAYKIIUH, CBOEOOPA3HBIN
OTKDBITBIA K1y0 €TMHOMBIIIJIEHHUKOB — [IPUBEP’KEHIIEB
HOBBIX TEXHOJIOTHUH B HE(PTErA30BOM CEPBUCE, TOTOBBIX
OCBaMBATh CAMBIE PUCKOBAHHBIE ONIEPALINH, Oyy4dU IIPU
3TOM YBEPEHHBIMH, UTO TEXHUKA [IJI UX IIPOU3BOJICTBA
A0COJIIOTHO HA/IE’KHA M BBICOKOIIPOU3BOAUTENBHA. TaKyIO
YBEPEHHOCTD MOJKPEIIIAET UX COOCTBEHHBII OIBIT
IKCIUTYAaTAIUN MAIIUH U AT PETATOB, KOTOPBIM OHU OXOTHO
JIEJIATCA C KOJUIETAMHU B IIPOIIECCE TAKMX KOH(PEPEHIINA.
DTOT OIBIT EKETOAHO YCUJIMBAETCS HOBBIMU 3HAHUAMH
O BBOJVIMBIX B 9KCIIYATAIIUIO U YCOBEPIIEHCTBOBAHHBIX
MOJETIAX.
IJ1aBHOM LIEIBIO TPAHCIALIMN TAKOU NH(pPOpMALTUIN
U SABJISIIOTCSI IOTPEOUTENBCKYE KOH(pEpEHIITNU
C3AO «DHIMAIII», KOTOPBIE MOKHO CYUTATh YHUKAJIBbHOM
(OopMOI pabOTHI C TOTPEOUTEISIMHU, KOITIA JOCTUTACTCS
UHTEIPUPOBAHHBIIN 9PPEKT OT POPMATBHOTO U
He(OPMAIBHOI'O UHTEHCUBHOI'O OOIIEHUS CIIEIIUAIHUCTOB.
MOKHO CKa3aTh, YTO B TEUYEHHE JIBYX JJHEN HETIPEPLIBHO
UJIET KOJJIEKTUBHBIN MO3I'OBOU IITYPM.
KoHpepeH1nIo OTKphUIA IPHUBETCTBEHHBIM
BBICTYILIEHUEM ['eHepaibHbIN JupekTop C3A0
«DUIMAIIL> E.B. JTamoTeHTOBA. OHA 1061Ar01apUIa
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he 10'" NOV FIDMASH’s Conference on

Operation of CT Equipment, Cementing,

Pumping and Nitrogen Machinery and
Hydraulic Fracturing Equipment is now over. This
event which has already become traditional has such a
lengthy title due to the simple fact that NOV FIDMASH
develops and manufactures similarly wide range of
equipment for cutting-edge high-tech gas and oilfield
service and as a result has an undisputed reputation of
aleading manufacturer of machinery of this kind in
the post-Soviet area.

The anniversary event was held on April 23—-24, 2014,
in the conference hall of hotel Yubileiny in Minsk.
And though the venue long ago became traditional
it is deeply symbolic that the conference celebrated
its anniversary in Yubileiny (which in Russian means
‘anniversary’). Over the 15 years of the existence of
the project and the 10 consumer conferences NOV
FIDMASH has formed around itself an informal circle
of the consumers of its products, a kind of open club
of like-minded people adherent to new technologies
in gas and oilfield service and ready to perform most
risky operations  being confident that the machinery
they have for such purposes is absolutely reliable and
highly efficient. Such confidence is strengthened by
their own experience in operating various machinery
and systems which they willingly share with their
colleagues during such conferences. This experience
is annually reinforced by new knowledge about the
models that have been put in service and upgraded.

Communication of such information is the very
purpose of NOV FIDMASH’s consumer conferences
which can be considered to be a unique form of work
with consumers which produces a combined effect
from formal and informal intensive communication
between specialists. It can be called uninterrupted
two-day collective brainstorming.

The conference was opened with a welcome speech
by Ms. A.B. Lapatsentava, Managing Director of NOV
FIDMASH. She thanked the delegates for the attention
they paid to the event and, specifically, she said, “Such
meetings are very important for our plant because
they show that there is undiminishing great interest




JIEJIETATOB 34 BHUMAHUE, IPOABICHHOE K MEPONPUATHIO,
U, B YACTHOCTH, CKA3aJ1a: «/IJIs1 3aBOA TAKNE BCTPEUU
OYE€Hb BAJKHBI, [IOTOMY YTO OHH CBU/IETE/ILCTBYIOT O TOM,
YTO UHTEPEC K HAIIEH IPOAYKIINUU, K TOMY, UTO MBI JIEJIAEM
U KaK MBI JIEJIAEM, TIOCTOSTHHO JJEPKUTCS HA JOCTATOYHO
BBICOKOM yPOBHE. [TIOTpEOUTENBCKIE KOH(PEPEHIINU JAIOT
HAaM BO3MOKHOCTB HE TOJIBKO OLIEHUTD JJOCTUTHYTHIE
PE3YABTATEL, HO U IOJIYYUTh
3apsz, BIOXHOBEHHUS 15
HOBBIX Ujiel. Kak pesysnbrar,
MBI TTOJTy94€M BO3MOXKHOCTD
MOPEJCTABUTD LIEJTOCTHYIO
KapTUHY TOU IUIAT(POPMBI,
H4 KOTOPOU MBI CTOUM C
MOMEHTA HA4aJId HAIIETO
npoekra. [Tonyyaemas 3geco
06paTHAs CBS3b IOMOT'AET
HaIe KOMIIAHUU HE CTOATD
Ha MECTE U YBEPEHHO
JBUTATbCA BIIEPE. MBI XOTUM 37,€Ch IPEACTABUTD TEXHUKY,
KOTOPYIO MBI BBIITYCKA€M CETOAHS, U PACCKA34Th O TOM,

YTO MBI IVTAHUPYEM IIPEACTABUTH HEPTECEPBUCHOMY
PBIHKY B OJIMIKAMIIEN IEPCIEKTUBE. 5 Oyay O4€Hb
IPU3HATEIbHA KOJUIETAM 34 AKTUBHBIN AHAJIOL. MBI XOTUM
COOTBETCTBOBATH BAIIMM ITOTPEOGHOCTAM B PEXKUME
PEAIBHOI'O BPEMEHU — OHJIAUH>.

E.b. JlamoTeHTOBA IPEICTABHIIA CBOUX KOJIJIET 1O
C3AO « DU IMAII> 1 ApYyTIUM KOMIIAHUAM I'DyIIIIbI
OU/I, OTMETUB IIPH 3TOM, YTO CIIELINATN3AN A BHYTPHU
I'PYIIIBIL, CBOEOOPA3HAA «<MHOT' OJIMKOCTh, IO3BOJISAET
OJJHOBPEMEHHO, ITAPAJIIEIBHO PEMIATD PAJ] CJIOKHBIX
34/1a4, 4TO, COVIACHO KJIACCUKAM TEOPHUHU YIIPABIEHHS,
HECPABHUMO 3(P(PEKTUBHEE, YEM, €CJIN OBl 32]]A4U
pENIAINCh OCIEOBATENBHO. TaKas cUCTeEMA —
multitasking (MHOI03a/Ja4HOCTB) — ITIO3BOJISIET KOJUIEKTUBY
KOMIIAHHUU CTABUTH AMOHITHO3HBIC IIEJIN U OBITH
YBEPEHHBIM, YTO peHieHue Oy1eT HAHICHO HAauboJj1ee
PALMOHAIBHBIM CIIOCOOOM.

Temarnueckas NporpamMmma KOH(pPEPEHIIUU OTYyYUIACh
HACBIIEHHON ¥ PA3HOIIJIAHOBOU. BHUMaHUIO
[IPUCYTCTBYIOMIUX ObLIN IIPECTABICHBI 16 JOK/IAI0B
MO HIUPOKOMY CIIEKTPY NTPOOIEMATUKH, BKJIIOYAA

AKTYaJIbHBIE IPEJIOKEHUS U IEPCIIEKTUBHBIE PA3PA60TKHU 4

in our products and in what we do and how we do it.
Consumer conferences allow us not only to assess the
achievements but to derive inspiration for new ideas.
As a result we get a chance to show a holistic picture

of the platform we have been standing on since the
start of our project. The feedback we receive here helps
our company confidently move forward instead of

MMaBHOW LLeNbIO TPAHCAALMN TaKoW MHGpOPMaLUKM N ABASIOTCS
notpebuTtenbckme koHdpepeHumn C3A0 «PUIMALL», koTopble
MOXHO CYUTaTb YHUKANIbHOM hopMo paboTbl ¢ noTpebutensamu,
Korga AoCTUraeTca MHTerpupoBaHHbIN 3pdekT oT hopmManbHOro n
HechopManbHOro MHTEHCUBHOIO ODLLIEHMS CreLanncToB.

Communication of such information is the very purpose of NOV
FIDMASH's consumer conferences which can be considered to be a
unique form of work with consumers which produces a combined effect
from formal and informal intensive communication between specialists.

standing still. Here we want to present the machinery
we manufacture today and tell you what we plan to
introduce to the gas and oilfield service market in near
future. I'd be very grateful if our colleagues engaged in
active dialogue. We want to meet your needs in real-
time mode — online.”

A.B. Lapatsentava introduced her colleagues at
NOV FIDMASH and other companies of FID Group
underlining that specialization within the group —

a special kind of “diversity” — makes it possible to
simultaneously and concurrently solve a number of
complex tasks which, according to the classical theory
of management, is incomparably more effective that
solving those tasks consecutively. Such system —
multitasking — allows the company’s team to set
ambitious goals and be confident that the solution will
be found in the smartest way possible.

The agenda of the conference turned out to be
intensive and diversified. The participants were
presented with 16 reports on a wide range of issues
including what is on offer today and what is being
developed in the area of new technologies; customers’
experience in operating the company’s machinery;
unique operations which were successfully performed p
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B OOJIACTH HOBOU TEXHUKH, OITBIT SKCILIYATAIIUU
060PYJOBAHUSA TOTPEOUTENSAMU, YHUKAIBHBIE
ONepaIny, KOTOPBIE Y1aJI0Ch BBIIIOJIHUTE C
UCHOJIb30BaHUEM 060PyAOBaHUA C3AO «DUJIMAIII,
06ydeHHe CIIEUATMCTOB HEPTETA30CEPBUCHBIX
KOMITAaHUH PabOTe HA COBPEMEHHOM OOOPYAOBAHUH,
IPEIOKEHUA (PUHAHCOBBIX CTPYKTYD B

061aCTU TPUOOPETEHUS JOPOTOCTOSIIEIO
060pyAOBAHUS, THPOPMAITMOHHOE OO6ECIICUECHNE
BBICOKOTEXHOJIOTMYHOI'O HE(PTETra30BOI'O CEPBUCA U
JPyr'H€ BasKHbIE BOIIPOCHL OTMETHUM, YTO JOKJIAJIUKAMU
ObLIH HE TONBKO npeacTasuTenu C3A0 «DUIMAIIL

u I'pynnst GU/I, HO 1 TOTPEOGUTENH — TOIb30BATENIN
060PYNOBAHUSA, U IPEACTABUTENN JIM3UHIOBBIX U
CTPAXOBBIX CTPYKTYP, 4 TAKXKE HAYYHO-IIPAKTUYECKOTO
JKypHaJIA «BpeMs KONTIOOHHTIA», TPASULIMOHHO
OCYHIECTBIIAIOIIETO MH(POPMALTMOHHYIO IOAAEPKKY
HOTPEOUTETBCKUX KOH(DEPEHITUT.

C IOKIAZIOM «<AKTYAJIBHBIE IIPEIIOKECHHU A
C3A0 «PHUIMAII> 119 HE(PTETA30BOTO CEPBUCA»
BBICTYTIWJI HAYAJIbHUK YIIPABJICHUSA IIPOJAXK U
npoaswxenus npoaykuuu IO.B. benyrun. OH gan
Y4YaCTHHUKAM KOH(EPEHIIUN KPATKUI 0630D
060pYAOBAHUA /11 BHYTPUCKBA>KUHHBIX PA0OT U
CTUMYJIMPOBAHUSA IPUTOKA, OCTAHOBUBIINCH HA
OCHOBHBIX I'DYIIIIAX BBIITYCKAEMOU NIPEAITPUATHEM
NPOAYKIIMU: KOJITIOOMHIOBOM OOOPYJOBAHUH,
KOMIUJIEKCE JUIA TUIPOPA3PHIBA IJIACTA, HATHETATEIBHOM
060PYIOBAHNH, BHYTPUCKBA)KUHHOM OOOPYAOBAHNH U
UHCTPYMEHTE.

C3AO «DVJIMAIII» mpOU3BOAUT KOJITIOOWMHI'OBBIE
YCTAHOBKH TPEX KIACCOB: JIeTKOro (MK 10), cpennero
(MK 20) u Tspxenoro (MK 30, MK 40). IIpucyTcrByromue
TOJTyYHIA UTH(POPMALIUIO O HA3HAYEHHUH KAXKIOTO
KJIACCA, A TAKXKE O TEXHUYECKUX XAPAKTEPUCTUKAX
CaAMBIX ITONY/ISIPHBIX yCTaHOBOK: MK10T, MK20T, MK30T
(10x10). Oco60 6bLJIO OTMEYEHO, YTO IIPEATIPUITHC
CTPEMUTCS UJITU B HOI'Y CO BDEMEHEM U KOHCTPYKTOPBI
IIPU IIPOEKTUPOBAHNH YCOBEPIIEHCTBOBAHHBIX MOJIETIEN
YYUTBIBAIOT U3MEHEHU A, KOTOPbIE HAOMIOAAIOTCSA HA
PBIHKE HE(DTECEPBUCHBIX YCIIYT, 4 UMEHHO: YBEJTMYEHHE
ITTyOHMH 1 YCIIOKHEHUE CTPYKTYPBI CKBAKUH, HA KOTOPBIX
MIPOBOJAATCA PAOOTLL B 4aCTHOCTH, HOBBIE YCTAHOBKU
MOT'yT ObITb OCHAIIEHBI y3/IOM HAMOTKH OOJIBIIEH EMKOCTH
1 yCOBEPIIEHCTBOBAHHBIM HHXXEKTOPOM. Ha PhIHKE
CTAHOBSITCSI BCE 60JIe€ BOCTPEOOBAHHBIMU MOIIIHBIE
KOJITIOOMHI'OBBIE YCTAHOBKH, CIIOCOOHBIE PAOOTATH HA
CKBaKMHAX [Ty6rHOI 5000 M m BeIIE. [ToTpednTem
npoaykiyu C3A0 «PHIMAII> y2Ke yCIieau OLEHUTD
MPEUMYIIECTBA TAKON MAIIHMHBI — YCTAHOBKU MK30T.

JIOKJIaT9UK TOIPOOGHO OCTAHOBUWIICS HA HHXXEKTOPAX,
0OpaTHUB BHUMAHUE HA HOBYIO Pa3PA0OTKY — UHKEKTOPbI
cepuu 236 ¢ TATOBBIM yeuimueM 36 200 KT, TOJTKAIONAM
ycuneMm 18 100 Kr, mpeIHA3HAYEHHBIE JJ11 PA6OTHI C
Ir'MOKOU Tpy60H frameTpom 38,1-50,8 mm. He ocTanocs
6€3 BHUMAHHA IIPOTUBOBLIOPOCOBOE OOOPYJOBAHYE,

JIMHENKA KOTOPOI'o paCmrpeHa, a TAKXKE BCIIOMOT'ATCJIBHOC

(YCTaHOBKH 17151 IEPEMOTKH 'MOKOH TPYObl, CKBAXKHUHHBIC
IJIOIIA/IKH, YCTHEBOE COOPHOE) O60PYAOBAHUE.

C3AO «PUIMAII> npepiaraer Takxxe CKP HOBOro tumna,
KOTOPOM MOXXHO 3aMeHUTb CKP Ha paHee BbITYIIEHHBIX
MOJIEJISIX.
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Monyyaemas 3gecb obpaTHasi CBSI3b MOMoraeT
Hallen KOMMaHUU He CTOATb Ha MecTe U
yBEPEHHO ABUraThbCs Brepes.

The feedback we receive here helps our
company confidently move forward instead
of standing still.

by using the equipment manufactured by NOV
FIDMASH; training of specialists from gas and
oilfield service companies to operate cutting-edge
machinery; offers from financial institutions related
to the purchase of expensive equipment; information
support of high-tech gas and oilfield service and other
important issues. It should be noted that the reporters
were not only from NOV FIDMASH and FID Group
but also from among the consumers — users of the
equipment, representatives of leasing and insurance
institutions as well as the research and application
magazine Coiled Tubing Times which traditionally
provides information support to consumer
conferences.

The report Present-day offers of NOV FIDMASH
for gas and oilfield service was given by Mr.
YV. Belugin, director of Sales and Promotion. He
gave the conference participants a brief overview
of equipment for downhole treatment and well
stimulation with the focus on the main product

Multitasking (MHorosaga4yHocTb) —
NMO3BOJISIET KONNIEKTUBY KOMMaHUM CTaBUTb
aMOMLMO3HbIE LIeN N ObITb YBEPEHHbIM,
YTO pelleHne byaeT HanaeHo Hambonee
pPaLMOHasbHLIM CTOCOOOoM.

Multitasking — allows the company’s team
to set ambitious goals and be confident that
the solution will be found in the smartest
way possible.

groups manufactured by the company, i.e. coiled
tubing equipment, systems for hydraulic fracturing,
injection equipment, downhole equipment and tools.
NOV FIDMASH manufactures three classes of
coiled tubing units: light (MK 10), medium (MK 20)
and heavy (MK 30, MK 40). The attendees were
given information about the purpose of each class
as well as the technical characteristics of the most
popular units: MK10T, MK20T, MK30T(10x10). It was
specifically noted that the company aspires to be in
step with the time and that the design engineers when
developing improved models take into consideration
the changes that are observed in the market of oilfield
services, such as greater depths and more complex
structures of the wells where operations are carried
out. In particular, new units can be equipped with CT
reels with higher capacity and an improved injector.
There is an ever growing demand in the market
for powerful coiled tubing units capable to work at
the depth of 5000 m or more. Consumers of NOV
FIDMASH products have already had an opportunity



HarnerarenbHOE O60PYI0BAHHE ObLIO IPEACTABICHO
HACOCHOM ycTaHOBKOM H504 ¢ KOMIIpEecCOpoM 1
nogorpesarenem HepTr. OHO MOXKET MOHTUPOBATLCS HA
THOJIYIPULIETIE, HO OCHOBHBIM CIIPOCOM y HOTPEOUTEIEH
MOJIB3YETCS HACOCHAS YCTAHOBKA B OJIOYHOM UCTIOJTHEHHU .

1O.B. benyriuH 03HaKOMUJI TOTPEOUTENEN C A30THOM
ycTaHOBKOU A100, TakKe B 6JIOUHOM UCIIOJTHCHUY,

U HOBO¥ pa3pabOTKOU — a30THOM yCTAaHOBKOM A300
Juts I'PTT, MOHTHPYEMOM HA TPAHCTIOPTHOI 6a3€ U
OCYIIECTBIIAIOMEN TPEOOPAZOBAHUE KUJKOTO A30TA B
ra3000pa3HbIH.

C3A0 «®DNAMALL» npounssoguT
KONTIOOMHIroBble YCTAHOBKM TPEX KJ1acCoB:
nerkoro (MK 10), cpegHero (MK 20)

n Taxenoro (MK 30, MK 40).

NOV FIDMASH manufactures three classes
of coiled tubing units: light (MK 10), medium
(MK 20) and heavy (MK 30, MK 40).

LIeMEHTHUPOBOYHOE OOOPYAOBAHUE OBLIIO IPEACTABICHO
LEMEHTUPOBOYHOU ycTaHOBKOM HC1000-11/1ByHAaCcOCHOMU
YCTAHOBKOM. Hamt »kypHa1 TOAPOOGHO PACCKA3aJI O HEH B
npouioM HoMepe (Ne47).

C3AO0 «PHIMAIII> BBIITYCKAET IIOJIHbIN KOMILIEKC I'PIT
<1071, KJTIOY», YTO OBLIIO NOAYEPKHYTO OCO60. B cocTas
KOMIIIEKCA BXOASAT HACOCHBIE YCTAHOBKH, CMECHUTEIBHASA
YCTAHOBKA, CTAHIIMSA KOHTPOJIA YIIPABICHU A, MAIITHHA
MaHHUPOIBIOB, yCTAHOBKH JIJISI TDAHCIIOPTUPOBKU U
JO3UPOBAHHON MOJAYU NTPONMNAHTA, THIPATAIMOHHAA
YCTAHOBKA.

lapanTHei KayecTBa BCEU NIPOAYKLIUU
C3AO «PUAMAII» aBnseTcsa CEPTUPUKALUAA
NPEANPUATHSL U COOTBETCTBUE CUCTEM YIIPABJICHUSA
KA4ECTBOM MEXIYHAPOAHOMY CTaHAAPTY ISO 9001

U TPEOOBAHUAM CTAHAPTA AMEPUKAHCKOTO
nuHCTUTYTA HE(PTH APL TIpeanpusaTie npeaiaraet
TAKKE KOMIUIEKCHOE ITO3TAMTHOE OOYYEHUE NTEPCOHAIIA
3aKa34YMK4, BKJIIOYAIOIECE TOAIOTOBKY SKUITAXKA
YCTAHOBKH, ITUKJI JIEKITUI 110 OCHOBAM TEXHOJIOTUI 1
COIIPOBOXK/IEHHUE CKBAKMHO-OIEPAINH Y 3aKA39YHKA.

OJIHUM U3 OCHOBHBIX KOHKYDEHTHBIX [IPEUMYIIIECTB
C3AO «OHIMAIII» ABJIIETCS YETKO OTIA’KEHHOE
HOCJIENPOJAKHOE OOCITY KUBAHNE KAXKA0M €JUHUIIBI
BBIIIYIICHHOM IPOAYKIIMU HA BCEM CPOKE €€
IKCIUTyaTa Uy, HavyabHUK OT/IEIa CEPBHCA
A.M. BOJIKOB BBICTYTIWJI C JJOKJIZJIOM «OCOOEHHOCTH
3P beKTHBHOM IKCILTYATAIHH O00PYIOBAHH A
C3A0 «PHIMAIII» B KOTOPOM ITOJPOOHO OCTAHOBHJICS
H4 TUIIOBBIX KCIUIYATAIJMOHHBIX OIINOKAX, CIIOCOOAX
UX U30ETaHMS U yCTPAHEHUS. JJOKIATYNK OCBETUII
06111E BOIIPOCHI 110 YCTAHOBKAM (KCIUIYATAIJMOHHAS
JOKYMEHTAIIM S, KAYECTBO JAU3EIbHOI'O TOIIINBA U
I'U/IPABJINYECKOIO MACJIA, [IPOBEICHUE CBAPOYHBIX
PadoT, HAPpYyUIEHUE IPABUJI SKCILIYATALUH), OOIUE
BOIIPOCHI I1O AKCILIyaTalluH,
KOHKPETHBIE BOIIPOCHI
IKCIUIYATAL WY accu MA3 u
M3KT. He ocTanoch 6€3 BHUMAHUSA
PaccMOTPEHHE OMHOOK MOHTAXKA
060PYLOBAHMS HA CKBAXKUHAX

to appraise the advantages of one such unit — MK30T.

The reporter expanded on injectors and placed
particular emphasis on the new development —
series-235 injectors with the pull capacity of
36,200 kg and the pushing force of 18,100 kg, designed
for working with coiled tubing with a diameter of 38.1
to 50.8 mm. Blowout preventers weren'’t neglected
either — their BOP line had been expanded — and
neither was auxiliary equipment (a system for
spooling coiled tubing, well sites, wellhead assembly
equipment). NOV FIDMASH also offers a new type of
logging system which can replace the logging system
of previously issued models.

The injection equipment was represented by the
pumping unit H504 with a compressor and an oil
heater. It can be mounted on a semi-trailer but among
consumers the main demand is for the modular
pumping unit.

YV. Belugin introduced the consumers to the
nitrogen system A100 which can also be modular
and a new development — the nitrogen system A300
for hydraulic fracturing which is mounted on a
transporting chassis and converts liquid nitrogen
into gas.

Cementing equipment was represented by the
cementing unit HC1000-11/two-pump system.

Our magazine referred to it in more detail in our
previous issue (No.47).

NOV FIDMASH produces a complete package
for hydraulic fracturing on a turn-key basis which
was particularly emphasized. The package includes
pumping units, a mixing unit, a control station, a
manifold machine, a system for transportation and
dosed supply of proppant, and a hydration unit.

The quality of NOV FIDMASH products is
assured by the company’s certification and its quality
management system’s compliance with
the international standard ISO 9001 API (American
Petroleum Institute) standards and regulations. The
company also offers comprehensive phased training
of the customer’s personnel including training of the
machinery crew, series of lectures on the technology
basics and on-site job support.

One of the competitive advantages of NOV FIDMASH
is well-functioning after-sale service of each unit
of manufactured products during their whole
operation life.

Mr. A.M. Volkov, Director of the Service Department,
made a report on the Special aspects of effective
operation of NOV FIDMASH equipment in
which he provided detailed information about
typical operating errors, ways to avoid and to
eliminate them. The reporter covered general
issues related to the company’s systems and units
(operational documentation, quality of diesel fuel
and hydraulic oil, welding jobs, improper operation), p

C3A0 «®dNOMAL» BbinyckaeT NonHbIn kKomnnekc MPr1
«rop, KJIto4», 4To ObIo Noa4YepKHYTO 0co0bo.

NOV FIDMASH produces a complete package for hydraulic
) fracturing on a turn-key basis which was particularly emphasized.
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U IPOOJIEM, BO3HHUKAIOUUX B [IEPUOJ, IKCILTyaTAIIUH
060pyAOBaHUA (OOIINX U KOHKPETHBIX: 110 Y371y HAMOTKH,
IKCIUIYATALUU UHXKEKTOPA, IIPEBEHTOPA, HACOCHOU U
430THOI YCTAHOBOK). BbIH JaHBI OOIINE PEKOMEHAALTUHN
HOTPEOUTEIIAM, KOTOPBIE IOMOTI'YT 60s1€€ 3(PPEKTUBHO

U 6E€30TKA3HO IKCILIYaTUPOBATD CIIOKHYIO TEXHUKY U
MUHHUMU3UPOBATD BIUAHHUE IIPECIOBYTOI'O YEJIOBEYECKOI'O
(pakTopa. B CymHOCTH, OHU IPOCTBL: HY>KHO HEYKJIOHHO
COOIIOAATD BCE BU/IbI U IEPUOAUYHOCTD IIPOBEICHUS
TEXHUYECKOI'O OOCITYKUBAHUSA, TPEOOBAHUSA 11O
IKCIUIYATALUU, OTPAKEHHBIE B COOTBETCTBYIOIINX
PYKOBOACTBAX, 4 TAKKE MOBBIMIATh KBATU(PUKALIHIO
CIEUATHICTOB, OOCIYKUBAIOMUX CJIOKHOE U
JIOPOrocTodIiee 060pPyJOBAHME. B 3TOM TOTOB IOMOYb
3aBOJ-U3I'OTOBUTE]Ib, KOTOPBIU PErYIAPHO IIPOBOAUT
KOHCYJIFTUPOBAHHUE CIIELUAJIMCTOB 34Ka349MKa 110
OCOOEHHOCTAM IKCILIYATALUN U OOCTY>KUBAHUSA
YCTAaHOBOK.

JanpHEeNmas nporpaMmma KacaaaCb KOHKPETHBIX
Pa3padbOTOK MPEATIPHUATHUA U ONBITA UX IKCILTYATAIIUH.

O «Cucreme KOHTPOoJIA 1 perucrpanuu CKP43-20»
PAaCCKa3aJ1 BEAYIINI MHKEHEP-IEKTPOHUK A H J1aBbIOB.
Bbli faHbI TOAPOOHBIE TEXHUYECKUE XAPAKTEPUCTUKH
KOMIJIEKCA, OXAPAKTEPU3OBAHBI €I'0 BO3MOKHOCTU U
MPUHIIUITEL PA0OOTHI ¢ HUM. OCOO0 NOAYEPKHUBAIIACH
BBICOKA51 3PrOHOMHUYHOCTD HOBOM CKP, ee rpadpnueckmuin
uHTEP(QENC U yRoO6HOE ypasneHnue. He octanocs 6e€3
BHUMAHM A U IIPOT'PAMMHOE OOECTIEYEHUE, B TOM YHCJIE
nporpamma nnpocmMoTpa JauHbix «CKP MonuTop» n
nporpamma npocmorpa ¢ainos «CKP Apxus».

HNxenep-kKoHCTpyKTOpP B.B. ITomTopan BEICTYIINII C
JIOKJIAJIOM «“A30THBIE YCTAaHOBKH A100 1151 pabOTHI C
KOJITIOOHHI'OM», B KOTOPOM IIPOJOJIKIII U YITTYOHUII TEMY,
Ha4aTy1o B fokaaze IO.B. benyruna. beuio pacckasaHo
06 OCHOBHBIX BH/1AX PabOT, IPOBOJUMBIX C IIOMOUIbIO
430THBIX YCTAHOBOK, YCTPOUCTBE U OCHOBHBIX ITPUHIIMIIAX
JEVICTBUA KPUOI'€HHOM A30THOU YCTAHOBKU
(MCIIapUTENBHOTO TUII), TEXHUYECKUX
XAPAKTEPUCTUKAX HA3HAYEHNUU U
BO3MOKHOCTAX 430THBIX YCTAHOBOK,
BBIITYCKAEMBIX ITPEAIIPUATHEM.

HauganbHuk OKY C.A. CeprueHs
pacckasai o «<HOBBIX IPEAIOKEHHAX
o6opyaoBanusia ot C3A0 «PUIMAIILL:

06 A300, npeHaA3HAYEHHOM /17151 Pa6OTHI B
cocrase diota I'PIT, 06 nnkekTope FM236 ¢
MAaKCHMaJIbHBIM TAT'OBBIM yeuiauem 36 200 K,
MAaKCHMAJIBHBIM TOJIKAIOIITUM YCHUICM

18 100 Kr, IpeIHa3HAYEHHOM JIJIs1 PAOOTHI C
rUOKOM TPy6o uamerpom 38,1; 44.45; 50,8 MM,
1 O KOJITIOOUHIOBOH ycTaHOBKE MK30T-30 Ha 6a3e maccu
M3KT nunu Ha 6a3e maccu MAN.

Hoxian «O6opynoBanue aaa I'PII mpou3BoaCTBA
C3A0 «PUIMAIII>. HOBBIE pEIIEHHU A H
IIpeaI0KEHHA> ObLI TPECTABIICH BEYIITUM
WHKEHEPOM-KOHCTPYKTOPOM NIPEATIPUSATH S
I.B. TTony6uHCKUM. JJOKJIATIUK IO POO6HO OCTAHOBHUIICS
HA XaPAKTEPUCTUKAX KAXKJOU COCTABJIAIONIEH [TIOJIHOI'O
dota I'PIT, KOTOPBIN BRIMYCKAET NpeanpusaTue. Ocoboe
BHUMAaHUE ObLJIO y/I€JIEHO HOBBIM peIieHusM. ITo
O1eH1epy: IPOBE/IEHA MO/IEPHU3AIINS IOTYIIPULICTIA,
YCTAHOBJICHBI [IBA PA3/IBIKHBIX IITHEKA, YTO OOECIIEYUBACT
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general operation issues and specific issues related

to the operation of the chassis manufactured by

MAZ and MZKT. Special emphasis was also made

on well equipment installation errors and issues
arising during equipment operation, both general
and specific, such as those related to CT reels, the
operation of the injector, the preventer, the pumping
and the nitrogen units). Consumers received general
recommendations which will facilitate more effective
and failsafe operation of complex machinery and
ensure minimization of the proverbial human factor.
Essentially they are very simple: you need to strictly
follow all types of maintenance procedures and their
periodicity, operational requirements reflected in the
relevant manuals as well as to improve the skills of
the specialists working with complex and expensive
equipment. The manufacturer is ready to help with
this as it regularly holds consultations for customer’s
specialists on the special aspects of the operation and
maintenance of the systems and units.

From here on the agenda was dedicated to the
company’s specific developments and their operation
experience.

The report on SKR43-20 Logging System was
given by Mr. A.N. Davydov, leading electronic engineer.
He provided detailed technical characteristics of the
system, described its capabilities and operational
principles. Special emphasis was placed on high
ergonomics of the new logging system, its graphic
interface and user friendliness. Particular attention was
given to the software including the data visualization
program SKR Monitor and the file viewing system SKR
Archive.

Mr. VV. Poltoran, a design engineer, made a report
on Nitrogen systems A100 for coiled tubing
operations, in which he took on and further

Bonbluas yacTb fOpaboTOK, CBA3aHHbIX C yROOCTBOM
paboTbl onepaTopoB 00OPYAOBAHUS, MOSIBIAETCS

B pe3ynbTaTe obLweHNs NPon3BOACTBEHHUKOB C
nonb3oBaTeNssMu 1 TBOPYECKOro BOMOLWEHNS 0OpaTHOM
CBSI3U, MONYy4YaeMOW B NpoLecce NoTpedUTeNnbCKUX
KOHepeHLUN.

Most of the improvements aimed at increasing the ease of
operation of equipment are the result of communication
with consumers and creative implementation of the
feedback received during consumer conferences.

expanded on the topic started by Y.V. Belugin in his
report. He described the main types of operations
performed using nitrogen systems, the configuration
and operational principles of the cryogenic nitrogen
(evaporative) system, the technical characteristics, the
purpose and the capabilities of the nitrogen systems
manufactured by the company.

Mr. S.A. Sergiyenia, head of the Management Control
Department, reported on New equipment offered
by NOV FIDMASH: A300 designed for operating as
part of the hydraulic fracturing fleet; FM236 injector
with 2 maximum pull capacity of 36,200 kg and a
maximum pushing force of 18,100 kg designed for



BO3MOXXHOCTB IOA'bE3/]A HE MEHEE JIBYX YCTAHOBOK JIJIS1
TPAHCIIOPTUPOBKU PACKIMHUBAIOMIETO HATIOJTHUTEIIS

U OECNIPEIATCTBEHHOM ITOJAYU UMY IPONIIAHTA, IIPU
HEOOXOJUMOCTH GyHKEPA ITHEKU MOXHO OO'BEITUHUTD B
OJIVH, YCTAHOBJICH CMECUTEIBHBIN 62K 06'beMoM 0,6 M2,

B ruipaTaliMiOHHON YCTAHOBKE YCTAHOBJICHA KAOMHA
ONepaTOpPa TENECKOIMIMUECKOTO TUITA C IO BbEMHON
BEPXHEH YACTBIO. YCTAHOBJIEHO IEPEAHEE CTEKJIO TUIIA
«TPUILIEKC» HA BCIO IIMPHUHY KAOHUHBI, C BOJOCTOKOM,
NEKTPUUECKUM CTEKJIOOUHCTUTENEM, C OO YBOM CTEKJIA
OT BEHTWIATOPA. BHYTPH yCTAaHOBJIEH AaBTOHOMHBIN
(paboTaONMHI HA IU3EIbHOM TOIIMBE) BO3IYIITHbBIHA
OTOIIHUTEID.

B noson CKY ynpasiieHue Ha I1yJIbTE IIOCTPOEHO Ha
CEHCOPHBIX JUCILIEAX C MAKCUMAJIbHON 9PIOHOMUKON U
koM@opToM. B CKY Takske 3aMEHEHBI ITYJIBTHI YIIPABJICHUS
HACOCHBIMM YCTAHOBKAMHM U CUCTEMOU C60PA JAHHBIX HA
NEKTPOHHYIO KOMITBIOTEPHYIO CUCTEMY C MOHUTOPAMH,
4eM O6ECTIEYNBAECTCA OObIIAA MHPOPMATUBHOCTD
OTOOPAXKEHUSA IIPOLIECCA U JOTTOTHUTEIBHO
OCBOOOXKACTCS pabodee NPOCTPAHCTBO; CBETOBAS
Ma4T4a OCHAIIEHA IIPOXKEKTOPAMHU CBETOAUOTHOTO
HCIOJIHEHUS, YTO NO3BOJISIET SKOHOMUTH 3,5 KBT
NEKTPOIHEPTUH, A IPU MU TAHUH JIEKTPOIHEPTUU OT
JU3EIb-TEHEPATOPA BO3PACTAET NPOJOIKUTEIBHOCTD
pPaboThI HA OAHOM 3aIIPABKE TOIIJIMBA; BBEJEHA CUCTEMA
NOAJEPKKHA HEOOXOAMMOIM TEMIIEPATYPBI BHYTPH
paboyero NpoCTPaHCTBA (PyProHa B XOJIOAHOE BPEMS,
4TO MO3BOJAET CTAOUIU3UPOBATh PAOOTY ANEKTPOHHBIX
CHUCTEM; YBEJIMYEHA EMKOCTD AKKYMYIATOPHBIX 6aTapeEN,
4TO 06€CHEYNT 6ONBITYIO IPOJOJIKUTEIBHOCTD PA6OTHI
KOMIIBIOTEPHOT'O OOOPYAOBAHUSA B CJIy4a€ IPEKPAMIEHUA
SHEPrOCHAGKEHUST; MEOEIIB TEIIEPh BBIIIOIHICTCS U3
MATEPHUAJIOB, BKJIIOYAIONUX AJTIOMUHUH U IUTACTUK, YTO
YBEITUYUBAET €€ HAZIEKHOCTD ¥ IPOYHOCTD; B HOBOM
BAPUAHTE TAKXKE TTOABUIACH [IBEPb-KYIIE MEXK/Y OCHOBHBIM
OTCEKOM M XUMJIA00OPATOPHUEH, 06ECTICUNBAIONTAS
6onpmni KOMPOPT paboyero NPOCTPAHCTBA.

Ot cebs1 ;06aBUM, YTO OOJIBIIAS YACTh
JIOpabOTOK, CBA3aHHBIX C YIOOCTBOM
PaboTHI OIIEPATOPOB OOOPYAOBAHMS,
MOABJISAETCA B PE3YJIBTATE OOMIEHUA
MIPOU3BOJCTBEHHUKOB C MOJIb30BATEIAMHA
1 TBOPYECKOT'O BOIUIOIIEHH A O6PATHONU
CBA3U, ITIOJIyY4EMOU B IIPOIECCE
OTPEOUTENBCKUX KOH(PEPEHITU.

«3@dbHEeKTUBHOCTH H OIIBIT
IIPOBEIECHHUA KAITHTATbHBIX
PEMOHTOB KOJITIOOHHIOBBIX
YCTaHOBOK. CHCTE€Ma CEPBHCHOI'O O0CIIYKH-
BaHHA> — TAK HA3bIBAJICA JOKIA1 A.M. Bepuro,
KOMMEPYECKOI'o JJupeKrTopa, u J.B. Knumosuua,
HadaJabHUKA OT1ena cepruca OO0 «MamOin. 1o
HPEAIPUATHE ObLIIO CO31aHO B 2011 rogy € L1e1b0
MIPEIOCTABICHUS IIOTHOTO CIIEKTPA CEPBUCHBIX
ycayr norpedurensMm B Poccurickori epepanuy,
SIBJISIETCS ODUITUATIBHBIM IIPEJCTABUTEIIEM T1O
CEPBUCHOMY OOCTY>KUBAHUIO U IIOCTABKE 3aITACHBIX
4acTer 060Py/I0BAaHUS Pa3pabOTKH U IPOU3BOJCTBA
C3AO0 «PMJIMAII», OCYIECTBIAET TAPAHTUHHOE U
MOCJIETAPAHTUMHOE O6CYKUBAHUE OOOPYAOBAHUA
npousBocTBa C3A0 «DUIMAII», npoBeICHUE 4

operations with 38.1, 44,45 and 50,8 mm coiled tubing
and the coiled tubing unit MK30T-30 mounted on the
chassis manufactured by MZKT or by MAN.

The report on Equipment for hydraulic
fracturing manufactured by NOV FIDMASH.
New solutions and offers was given by the
company’s leading design engineer Mr. D.V. Polubinski.
The reporter gave a detailed description of the
characteristics of each components of the complete
hydraulic fracturing fleet manufactured by the
company. New solutions received particular attention.
As far as the frac blender is concerned, the semi-trailer
was upgraded, two expandable augers were installed
which allows for the access of at least two proppant
transporters and smooth supply of the proppant; if
necessary, auger tanks can be combined into one;

2 0.6 m?® blending tank was installed. A telescopic
operator’s cabin with a retrievable top was installed in
the hydration unit. A triplex windshield was installed
across the whole length of the cabin along with a
drainage system, electric wipers and a demisting fan.
An autonomous (diesel type) air heater was installed
inside.

The new control system has ergonomic and easy-
to-use touch-screen displays. The system has also new
pump control panels and a data collecting computer
system with displays which ensures informative
visualization of the process and frees workspace; the
light pole is equipped with diode spotlights which
saves 3.5 kW of electrical energy and when the power
is supplied by the diesel generator one-filling fuel
capacity increases; a system for maintaining the
required temperature within the workspace of the
wagon in cold weather which stabilizes the operation
of the electronic systems; the battery capacity has been
increased which ensures longer computer operating
time in case of power supply failure; the furniture is
manufactured from such materials as aluminum and

PROSPECTS

MpuvBeaeHbI TUMOBbIE MPUMEPbI COCTOSIHUA 000PYAOBaAHNS
nepBbIX NeT BbINycKa, a Tak>Xe NpuMepbl MogepHU3aumn
Y3/10B U arperaToB YCTaHOBOK C KpacHOpPeYnBbIMU
doTorpadpuamm «ao» n «nocnem.

The reporter gave typical examples of the equipment
condition during the first years since its manufacture as
well as the examples of unit and system upgrading by using
eloquent before and after-pictures.

plastic which increases its reliability and durability;
there is also a pocket door between the main
compartment and the chemical lab ensuring greater
comfort of the workspace.

On our part we would add that most of the
improvements aimed at increasing the ease
of operation of equipment are the result of
communication with consumers and creative
implementation of the feedback received during
consumer conferences.

CT workover efficiency and experience.
Maintenance service system was the title of the
report by Mr. A.M. Verigo, commercial director, and by )
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MYCKOHAJIAIOYHBIX PA60T, O6yYEHUE CIELTUATTUCTOB
34Ka34MKa IIPABUJIAM SKCIUTYyaTAIUN U yCTPOMCTBA
obopyaoBaHus. [IpegIpUATHE TAKXKE IPOBOJUT

paboThI IO KAMUTATILHOMY PEMOHTY OOOPYIOBAHUSA
MNPOILIBIX JIET BBIITYCKA U €O MOJEPHU3AIUH,

MNOCTABKY OPUTMHAJIBHBIX 3AIT9ACTEN U UMIIOPTHBIX
KOMIUIEKTYIOIIHNX, 4 TAKXKE THOKOU TPYOBI «[JO

JIBEpEH» 3aKa34UKa. BbLIO TOJPOOGHO PACCKA3aHO 06

3P PEKTUBHOCTHU U OIBITE IPOBEACHUS KAITUTAIbHBIX
PEMOHTOB U MOJIEPHU3AIUN KOJITIOOMHI'OBBIX YCTAHOBOK,
OYTAX KOHCTPYKTUBHOI'O YCOBEPIIEHCTBOBAHUS Y3JIOB U
aArperaTos KOJTIOOMHI'OBOT'O OOOPYAOBAHU, O (POPMAX
paboTHI ¢ 3aKa3unuKaMu. [IpuBeEHBI TUTIOBBIE TPUMEPHI
COCTOSIHUSL OOOPYAOBAHUS IIEPBBIX JIET BBIITYCKA, 4 TAKXKE
MIPUMEPHI MOJEPHUSALIUH Y3JI0B U ATPETATOB YCTAHOBOK C
KPACHOPEYUBBIMH (DOTOTPAPUAMHU «[J0> U «IIOCIIE.

Psaji TOKJIaTOB OBLT O3BY4YEH NTPENCTABUTENAMU APYTUX
npegnpustui I'pynmns O/

I1aBHBIM KOHCTPYKTOP — IIEPBBII 3aMECTUTENIb
aupexkropa C3A0 «HoBuHKa» C.A. ATPYIIKEBHY BBICTYIIUII
C IOKJIAIOM «OCHOBHBIE HAIIPABJICHH A PA3BUTHA
KOMIIOHOBOK JI/Is1 HAIIPABJICHHOT'O OyPEHHA 1
HHTeHCH(HUKanuu NPpUTOKA. [IpAKTHIECKHEH
OIIBIT BHEAPEHHA». DTA TEXHOJIOI'UA YPE3ZBBIIANHO
NEPCIEKTHUBHA B YCJIOBUAX MHTEHCUBHOT'O PA3BUTHA
PBIHKA 32PE3KU OOKOBBIX CTBOJIOB. JJOKIA UMK
pPacCKa3an 0 CUCTEMAX HATIPABJIEHHOT'O OypPEHUA C
TUAPABINYECKHM U JIEKTPUYECKUM KAHATIAMU CBA3H,

4 TaKXXe 00 O60PYAOBAHUU A1 TUAPOMOHHUTOPHOI'O U
KHUCJIOTOCTPYHHOTrO 6ypeHU, paJUaIbHOI'O BCKPBITHA
MJ1ACTA U THIPOMOHUTOPHOTI'O PA3MBIB4, 4 TAKKE O
MPEJIOKEHUAX [ TEX HE(PTECEPBUCHBIX KOMITAHU,
KOTOPBIE HAMEPEHDBI PA3BUBATD JJAHHBIE TEXHOJIOTUH.

«HoBernrue pa3padoTKH 10 000PYTOBAHHUIO
JJ1A IOBBIIIEHH A He(PTEOTAAYH IIJIACTOB>
npeacrasua H.B. Makcumosud. B ienTpe foKnaga
OBLJI KOMIIJIEKC HACOCHBIN IIPUTI'OTABIUBAIOII U
KHII1, npeana3zHadeHHbIN 111 OCYIECTBICHUS
TEXHOJIOTUH ITOJIMMEPHOTO 3aBOJJHEHHSL.

A H. 3apoK 03By4mJI I0K/I4]] «CHCTEMA
YIIpAaBJIE€HHA IIPOLECCAMH H aBTOMATH3 AL H A
COBpEMEHHOTO0 He(dTera3zosoro
o6opyaoBanus. [IpuMepbl IPHMEHEHH >,

ITonp3oBarenu 060pygoBaHus I'pynnbt
O] BBICTYIIMJIN CO BCTPEYHBIMHU JOKJIAJAMU,
PACKPBIBAIOIINMU BO3MOXHOCTH TPOAYKITUU
npeanpuaTus. Ipeacrasurenu PYIT J10 «benopycHeTh>
B.C. CemeHKOB U I'1.B. PEBAKOB BBICTYTIUIIN C
JIOKJIA/1aMU «OIBITHO-IIPOMBICJIOBBIE HCITBITAHU
TEXHOJOTHH CO3JAHHS I'TyOOKOIIPOHHUKAIOIIHX
KaHaJI0B (hUIBTPALIHH B PA3THIHBIX I'€0JIOTO-
IPOMBICIOBBIX YCJIOBHAX MECTOPO:KAeHUuH Pb» 1
«OMBIT 3aNIPABKH THOKOM TPYyOBI reo(hbH3HIECKUM
Ka0esxeM» COOTBETCTBEHHO.

Haganpauk LITP OOO <Tataedrp-JlennnoropckPemCepsrc»
I1.C. IeMaKkHH paccKa3a 06 «<AKTYaJIbHOCTH
IIPUMEHEHH I NIEHHBIX KHJKOCTEH pa3pbiBa
A1 I'PII B yc1oBHAX POMalIKMHCKOI'O
MeCTOPOXKACHHUA>. OCYIIECTBIATD 3TU YHUKAJIbHBIE,
TEXHOJIOTUYECKH CJIOKHBIE PA60OTHI IOMOTA€T HAa/IC5KHBIH
U BBICOKOTEXHOJIOIUYHBIN (10T I'PII poussoacTBa
C3AO «ODVIMAIID».,
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Mr. DV. Klimovich, head of the Service Department,
MashOil. The company was founded in 2011 to provide
a full range of maintenance services to consumers in
the Russian Federation and is an official representative
in terms of maintenance services and supply of

spare parts for the equipment manufactured by NOV
FIDMASH; the company provides guarantee and post-
guarantee services for NOV FIDMASH equipment, and
performs start-up and commissioning and training

of customer’s personnel in operational procedures
and equipment configuration. The company also
carries out workover of the previously manufactured
equipment and its upgrading and makes door-to-door
delivery of original parts and imported components

as well as coiled tubing. The reporter gave a detailed
account of the efficiency and experience of workover
and modernization of coiled tubing units, ways to
improve the design of CT modules and systems and
forms of cooperation with the customers. The reporter
gave typical examples of the equipment condition

OcyLwecTBNATb 3TU YHUKASbHbIE, TEXHOOMMYeCKn
CNIOXHble paboTbl MOMOraeT HafEeXHbIN K
BbICOKOTEXHONOIrM4YHbIN hnoT PN npomnsBoacTea
C3A0 «ODUOMALL».

These unique and technologically complex
operations are carried out using reliable and high-
tech fraccing fleet manufactured by NOV FIDMASH.

during the first years since its manufacture as well as
the examples of unit and system upgrading by using
eloquent before and after-pictures.

A number of reports were presented by the
representatives of other companies of NOV Group.

Mr. S.A. Atrushkevich, chief design engineer
and first deputy director of CJSC Novinka, made
areport on Main areas of the development of
arrangements for directional drilling and
well stimulation. Real-life implementation
experience. This technology is extremely
promising in the context of intensive development
of sidetracking market. The speaker reported on
the systems of directional drilling with hydraulic
and electrical communication channels and on
the equipment for water and acid jet drilling, radial
drilling and high-jetting cleanout as well as offers



O TOM, KaK COBPEMEHHBIE (PUHAHCOBbIE MHCTPYMEHTEI
MOMOTaIOT IPHOOPECTU JOPOTOCTOAIIEE OOOPYAOBAHUE
JUISI HE(PTEra30BOI'O CEPBUCA U IMTOJIYUYUTDh YBEPEHHOCTD B
€ro COXPAHHOCTH, PACCKA32JI KOMMEPUYECKUN JUPEKTOP
OOO «TeXHOCTPOMINU3UHT» U COBETHUK I'€HEPAIBHOTO
JUPEKTOPA CTPAXOBOI'O AKITHOHEPHOT'O OOIIECTBA
Tedect» PSA. Urnnos B lokn1a/1ax «<MHBECTHIIHOHHBIE
IIPOEKTHI B He(hTEerazoBoM KOMILIEKCE» 1
«<KOMILZIEKCHOE CTPAXOBAHHE IIPEAIIPHATHHI
He(dTEerazoBoro CEKTopa».

[TpoekT «BpeMs KOJITIOOHMHIA»: JKYPHAJI, CAMT,
KoH(epeHITHA> ObLI IPE/ICTABIIECH IUPEKTOPOM IO
CTPATETUYECKOMY Pa3BUTHIO A.A. [THPOKKOBBIM.

3aBepHmnIach KOHPEPEHIINA OOCYKAECHUEM 34 KPYTJIBIM
CTOJIOM, U30PAHHBIE PEMIJIMKA KOTOPOT'O MBI IPEAIATAEM
BHHUMAHUIO YUTATEJIEHN.

Anodpeii Ebmoes, zenepanvhulii Ooupexmaop,
00O «Ypan-Au3aiin-ITHII»:

— J1711 BLICOKOTEXHOJIOTUYHOTI'O HE(PTETA30BOI'O CEPBHCA
Y HAC YK€ ECTBb TPU KOJTIOOMHIOBBIE YCTAHOBKH. Ha THAX
OyJieM IpUHUMATH elie ogHy — MK30T npousBoacTsa
C3AO «PHIMAIII». Korma Mbel BEIGUPAeM OOOPYIOBAHUE,
TO B IIEPBYIO OUYEPEIb YUUTHIBAEM TPEOOBAHUA
3aKa34MKa, IOTOMY YTO UM JOJKHBI COOTBETCTBOBATD
XAPAKTEPUCTHUKHN OOOPYJOBAHHUA. YUYUTBIBAEM
TAKJKE OT3BIBBI TOTpebuTenei. ClIeayonni 3Tam —
COOTHOIIEHHUE «[I€HA — KAYE€CTBO». Ka4eCTBO, KOHEYHO,
MIPEXE BCErO, OCOOEHHO, €CJIN LIEHA OMHAKOBA.

Ounez Yepnum, macmep no pemonmy CKeaNcun,
daznpomIIXTI»:

— ¥V HamIero NpegnpUuATASA MHOTI'O KOJITIOOMHTOBBIX
YCTAHOBOK. [IepBbI€ YCTAHOBKHU MOSABUJIUCH
yHac B 1999 rogy. C C3A0 «PHIMAII>
MBI HAYAJIH Pa6OTATh B IPOIIJIOM I'OALY.
[Tpuo6penu onny ycraHoBky MK10T. ITpexie
4eM IPUOOPECTH, KOHCYJIBTUPOBAIUCH C
KOJIJIETAMH, KOTOPBIE HA TAKMX YCTAHOBKAX
YK€ JJABHO PA0OTAIOT. YCJIBIIIAIN TOIBKO
XOPOHINE OT3BIBBL TaK 4TO, HAAECIOCh, U
HAallla yCTAHOBKA OyJieT pad0oTaTh YCIIEIIHO.

B Oyaymem IaHUpPyeM 3aKyIIUTh EME

MK?20. bosiee MOUIHASA «TPUALATKA» HAM HE
HY’KH4, [IOTOMY YTO MBI IIPOBOJUM TAKUE PAOOTHIL, KAK
pacTerIEHNE TUPATHBIX IPOOOK, IPOMBIBKA CKBAKHH,
OCBOEHME, YAAJIEHUE MIJIaMa U3 326041

Baaoumup Ileuenxkun, 3amecmumend HAUAAHUKA
Kacumoeckozo ynacmxa, I asnpom IIXT»:

— Hama opranuzanyst UMEET 4E€TBhIPE YCTAHOBKHY, B TOM
yurce ogHy MK10T, koTopasi noKa3asia ce6s1 IPEKPACHO.
Mpl paboOTaeM Ha YETBIPEX NTOJ3EMHBIX XPAHWINIAX.

B nocnegnue 1Ba rojga ¢ noMoubio ycranosku MK10T Ha
KacruMOBCKOM y4aCTKE YCIIENTHO IPOU3BEACHO
65 CKBAXKMHO-PEMOHTOB,

Hzopb Koganéa, Haualsnuk omoeia 2e0102uu,
paspadomxumecmopoxncoenuti u KOHmpPoaa 3a
cmpoumenscmeom ckéaxcun, OO0 L asnpom
000b1ua Ky3neuyr»:

— Hame npenpusaTie 3aHUMAETCsI NHHOBALTMOHHBIM 4

for those oilfield service companies who intend to
develop such technologies.

The report on the pumping preparation system
KNP1 designed for the implementation of Recent
development of equipment for enhanced oil
recovery was given by Mr. NV. Maksimovich. The
report focused on the pumping preparation system
designed for the implementation of the polymer
water flooding technique. Mr. A.N. Zdrok reported
on the Process control system and automation
of modern gas and oil equipment. Examples of
application.

The consumers of NOV Group equipment made
reciprocal reports unveiling the capabilities of their
companies’ equipment. Mr. V.S. Semenkov and Mr.

PV. Reviakov, representatives of Belorusneft, reported
on Pilot testing of deep penetrating filtration
channels under various field conditions in
Belarus and Experience of running the logging
cable through coiled tubing accordingly.

Mr. PS. Demakin, director of Tatneft-
LeninogorskRemServis, reported on the Applicability
of foam fluids for hydraulic fracturing in the
context of Romashkino Field. These unique and
technologically complex operations are carried out
using reliable and high-tech fraccing fleet manufactured
by NOV FIDMASH.

Mr. RY. Igilov, commercial director of
Technostroyleasing and adviser to the managing
director of the insurance company Gefest, described
how present-day financial instruments help purchase
expensive equipment for gas and oilfield service and
gain confidence in its safeguarding in his reports

PROSPECTS

Mo6biBaB Ha NpounsBoacTee C3A0 «PUAMALL», Mbl
YBUENU, YTO Ka4yeCTBO NpoAyKLUM O4YeHb JOCTOMHOE,
npuyem npu Gonee HN3KOM LiEHE, YEM Y 3a0KEaHCKUX
npowvsBoguTenen.

During our visit to NOV FIDMASH production facilities
we saw products of recommendable quality at a lower
price than the one offered by foreign manufacturers.

Investment projects in the oil and gas sector
and Comprehensive insurance of gas and oil
companies.

The project Coiled Tubing Times: magazine,
website, conference was presented by the director for
strategic development Mr. A.A. Pirozhkov.

At the end of the conference round-table discussion
was held; below our readers will find the selected quotes.

Andprei Yershov, managing director,
Ural-Design-PNP:

For high-tech gas and oilfield service we have three
coiled tubing units. One of these days we are receiving
one more unit — MK30T manufactured by NOV
FIDMASH. When we select equipment we first of all
take into consideration the customer requirements
because the equipment characteristics have to meet
them. We also take into account the feedback from P
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[TEPCITEKTHBDI

MIPOEKTOM JIOOBIYM METAHA U3 YT'OJIbHBIX IIJIACTOB. B KOHIIE
MPOILJIOrO T'OJa MBI IPOOYPUIIU IBE€ TOPHU3OHTAIBHBIE
CKBA’KMHBI C IONAJAHUEM B BEPTUKAJIBHBIN CTBOJI PAHEE
OPOOYPEHHON CKBAXKHUHBL B HACTOAIIEE BPEMS CKBAXKUHBI
HAXOJATCA B IIPOLIECCE OCBOCHUS. ECTECTBEHHO, HAM
MIOHAJOOUTCA KONTIOOMHIOBAA yCTAHOBKA. [T06BIBAB HA
npousBoaCcTBe C3A0 «PMIMAII», MBI YBUIENH,

4TO KA4ECTBO NPOJYKIIMHU OUYE€HD JIOCTOHHOE, IPUYEM

npu 60JIee HU3KOM IIEHE, YEM Y 3A0KEAHCKHX

N POU3BOIUTENIE.

Opumberx Hypicanos, HauarsHuK
npou3eoocmeeHHo-mexunuueckozo omoeaa TOO
«¥Ynpaenenue mexnonozunecKoz2o mpancnopma u
oocayncuganua cxkeadncun», YI'TuOC KasMynaiil a3»:

— MBI Ha KOH(PEPEHIIUY BIEPBBIE. XOTUM 3aKYIIHUTh
«ABAAATKY> U IEMEHTUPOBOYHOE OOOPYIOBAHUE 1A
TAMITIOHAKHBIX PA0OT. DTOT PBIHOK B Kazaxcrane y HacC
OTKDBIT, XOTUM B HETO 3aHUTHU. [IJIs1 HAC INIABHOE MIPU
BBIOOPE OO6OPYNOBAHUS — KAYECTBO U IOCTYITHOCTD
34IIaCHBIX YaCTeN. PaccMOTpe v BApUAHTBI PA3/IUYHbBIX
TIPOU3BOAUTEIIEN, Y3HAIIH, YTO NOAXOAAIIEE IS
Hac obopypoBaHue npous3sogut C3A0 «OUIMAIII.
HamepeHbI ero npuoOpecT.

A3amam Azymapoes, zenepanvhviii oupexmop,
TOO Equipment Services LTD:

— Y HaC MONOAAs 9aCTHAA CEPBUCHAS KOMITAHHSL.
B Ka3axcTaHe MHTEHCUBHO Pa3BUBAETCA TOPU3OHTAIBHOE
oypenue. Takue CKBa)KUHBI HY>K/JAI0TCA B OCBOEHUU, JIJIA
KOTOPOTO NPEAIOYTUTEIEH KOJTIOOMHT. MBI HAMEDPEHBI
MPOU3BOAUTD NOJOOHBIE PAOOTHI M IPUOOPECTHU ST HUX
KOJTIOOMHTOBYIO YCTAHOBKY. [T03TOMY MBI IPHUEXAJIN CIOAA.

Aenuc 3axpyrncHsiil, unicenep nepeoi kamezopuu,
PYII J1I0 «Benopycnegdpmo»:

— Mpm1 BmecTe ¢ I'pynnior P/, Halmmm NapTHEPOM,
BHE/IPAEM HOBBIE TEXHOJIOTUH HA MECTOPOXKACHUAX
bemnapycH, KOTOpbIE HAXOAATCA HA TPEThENU-UYETBEPTOU
CTaguH pa3paboTKU. [IPAKTUYECKH BCE TEXHOIOTUH,

O KOTOPBIX 'OBOPUJIOCh HA KOH(PEPEHITUH, ObLIN
OIpOO6OBAHBI y HAC. Halma KOMITAaHWS OKA3bIBAET YCIYTU
Taxke B Poccnn. Bece manosanuu I'pynnst U/ y Hac
€CTb, U BCE OHU Pab0OTOCIIOCOOHBL. O4YEHB yIOOHO B CBOEN
CTPaHE UMETD IIPOUZBOANUTEA CAMON COBPEMEHHON
TEXHUKH, OCOOEHHO €CJIM OH BEAYIIIUI HA BCEM
MIOCTCOBETCKOM ITPOCTPAHCTBE. DTO HE PEKJIAMA, 3TO HA
CaMOM [IEJIE TAK.

Ilagen PegAaKos, unicenep-mextHonoe,
BeanHHITHHneghms:

— C nomompio TexHUKU I'pyninbs @M/ Mbl
AKTHUBHO PA3BUBAEM KOJITIOOMHI OBBIE TEXHOJIOTUH,
BKJIIOYas1 6ypEHMNE HA JENIPECCHUU U CO3AAHNE
IJTYOOKOIIPOHUKAIOUUX KAHAJIOB (PUJIBTPALIVIH.
B HacTosEee BpeMs y HAC BEAYTCS pa3paA00TKU B O0IACTU
MIPOBEACHUSA T€O(PUNIECKUX UCCICTOBAHNI CKBAKHH
C TIOMOIIBIO KONTIOOUHTA. [TBITAEMCS TAK)KE PA3BUBATH
I'U/IPOIIECKOCTPYHHYIO IEPHOPAITHIO.

FOpuii Tapxun, 3amecmumend oupexmopa no
oo0ecneuenuro npou3eoocmeéa, OO0 «Ypumckoe
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the consumers. The next stage is value for money with
focus on value, especially when the money is the same.

Oleg Cherpit, well puller, Gazprom UGS:

Our company has many coiled tubing units. We
acquired the first ones in 1999. We started cooperating
with NOV FIDMASH last year. We purchased one more
unit MK10T. Before the purchase we consulted with
our colleagues who had been operating such units for
along time then. They gave only good references So,
hopefully, our unit will be operating successfully as
well. In future we plan to additionally purchase MK20.
We do not need a more powerful unit of series-30
because our operations include hydrate thawing, well
cleanout, testing, and cuttings removal.

Vladimir Pechenkin, deputy director of
Kasimov Field, Gazprom UGS:

Our organization has four CT units, including one
MK10T which performed beautifully. We work in
four underground storages. In the last two years we
performed 65 workover jobs in Kasimov Field using
MKI10T.

Igor Kovalev, director of the Department
Jor Geology, Field Development and Well
Construction Supervision, Gazprom Dobycha
Kuznetsk:

Our company implements an investment project on
methane recovery from coal beds. At the end of last
year we drilled two horizontal holes penetrating the
vertical hole of the previously drilled well. At present
the wells are in the development phase. Obviously,
we’ll need a coiled tubing unit. During our visit to
NOV FIDMASH production facilities we saw products
of recommendable quality at a lower price than the one
offered by foreign manufacturers.

Orimbek Nurzhanov, director of the Production
and Technology Department, Office for Technological
Transport and Well maintenance, KazMunayGaz:

It is our first attendance to this conference. We
would like to purchase a series-20 unit and cementing
equipment for plug operations. This market in
Kazakhstan is open and we would like to penetrate
it. When selecting equipment what we value most is
quality and availability of spare parts. We considered
offers from various manufacturers and found out that
the equipment that suited us most is produced by
NOV FIDMASH. We intend to purchase it.

Azamat Agumarov, managing director,
Equipment Services LTD:

We are a start-up private service company. Horizontal
drilling is actively developing in Kazakhstan. Such wells
need to be developed preferably using coiled tubing.
We intend to carry out similar operations and for this
purpose to purchase a coiled tubing unit. That’s why we
came here.

Denis Zakruzhbny, category I engineer,
Belorusneft:
Our company together with our partner, FID Group,



ynpaenenue n003eMHO20 U KARUMAILHOZ20
pemonma cxeaxncun»:

— CHEKTp UMEIOIIEroCs Y HAC 00OPY/JOBAHUS OUYCHb
mUupoK. Y Hac paboTaeT 6oiee 90 6puran KPC-TPC,
MIECTD KOJMTIOOWHI'OB — «[ICCATKU» U IBAJIIATKI>.
[T1aHUPYEM K UIOHIO HAPACTUTD YHUCJIO 6PUTa/]
KPC-TPC go 200, a eme uMeThb JOIOJHUTEIBHO K
yoKe CYLIECTBYIOMUM 15 6pUraj KOJATIOOUHTIA IO
KOHIA ro/1a. IT0O3TOMY MBI O4€Hb 3aMHTEPECOBAHBI
B HOBBIX pa3padoTkax C3A0 «PUAMAII»>. [I1g HacC
BA’KHO COOTHOIIEHHE «IICHA — KAYE€CTBO», 4 TAKXKE
JIN3UHTOBBIC IPE/IJIOKCHUS, TOCKOJIBKY 3aKyITUTh
TAKYIO MACCY OOOPY/JOBAHUS CPA3Y — IOBOJIBHO-
TAKH CJIOKHAA 32/1a49a. A C pOCTOM OOBEMOB PaAbOT,
KOTOPBIN ITPEIBUINTCS, HAIIIA IOTPEOHOCTD B
KONTIOOWMHTOBBIX YCTAHOBKAX BBIPACTET €llie 60bIIe!

Mpoun3BoaCcTBEHHUKM XAYT OT NoTpedbuTenemn
CBOEN NPOAYKLIMN HafEXHOM 0bpaTHOM CBSI3N.

[lo cnepytowen — OgMHHAALLATON — O4HOW BCTPEYM OHa
OyOeT oCyLLeCcTBNSATLCS NOCPeACTBOM CanTa KOMMAHUM

www.fidmashnov.by.

Manufacturers are looking forward to the reliable
feedback from the consumers of their products.

Until the next — eleventh — live meeting it will be provided
through the company’s website www.fidmashnov.by.

Pycaan Hzunoe, kommepueckuti oupexmop,
00O «TexHoCmPOUNUIUHZ»; COGCMHUK
zenepansnozo oupexmopa, cmpaxosoe
axuyuoneproe oougecmeo Iegpecm»:

— HabmogaeTcsa OT4eTIIUBas TOJOKUTEIbHAS
JUHAMMKA HA PBIHKE MOTPEOIEHN I KOJITIOOMHTIOBBIX
yCTaHOBOK U (ps10TOB I'PIT. Onryiias 60160
uHTepec K npoaykuuu C3A0 «PHMIMAII» co
CTOPOHBI CEPBUCHBIX KOMITAHUI PA3JIMYHBIX
pernonos Poccrum u CHI, MBI TOTOBBI OOCYX/JATh
COBMECTHBIE IIPOEKTHI CO BCEMU, KTO 3AUHTEPECOBAH
B IIPHOOPETEHUN OOOPYAOBAHUS.

A C3A0 «PHMIMAIII» 51 Ke1ar0 HOBBIX YCIIEXOB!

3aKOHYMIIACH I06MIIeriHAs 10-g [ToTpeduTenbckas
koH(pepeHnua C3A0 «PHIMAIID.
[TpOMU3BOJACTBEHHUKU JK/AYT OT IOTPpEOUTENEN
CBOCH NPOAYKIINH HAJICKHOU OOPATHOI CBA3U. [0
CJIEAYIOUIEN — ONMHHAIIIATOM — OYHOU BCTPEYN
OHa 6yJIET OCYHIECTBIATHCA NOCPENCTBOM CAMTA
xoMmnanuu: www.fidmashnov.by.

TaM >xe Oy yT HOSIBISTHCS AKTYAJIbHBIE
MNPEJIOKEHNA IPEANPUATHAL U UHPOPMALIHA O
HOBBIX pa3pabdoTkax. HageeMcs, 9TO OHU CTAHYT
TAKUMH K€ MTONYIAPHBIMU U ITPUBBIYHBIMH, KAK
KOJITIOOMHI'OBBIE YCTAHOBKH, KOTOPBIE ITIOTPEOUTEIN
JIACKOBO HA3BIBAIOT «JECATKAMU», /IBAJIIATKAMMI>,
«TPUALIATKAME>, IOJOOHO TOMY, KaK KOI1a-TO
JIETEHJJAPHBIE TOO6EJOHOCHBIE TAHKU BEJINY AN
«IPUALATBYETBEPKAMU>. ©

AHAJMTHYECKAA I'PYIIIA JKypPHaIa «<BpeMsa KOITIOOHHTIa»

implements new technologies in Belarusian fields
which are at the third-fourth stage of development.
Practically all technologies mentioned during the
conference were tested by us. Our company also
provides services in Russia. We have all FID Group
innovations and they are all functional. It is very
convenient to have in one’s own country a manufacturer
of cutting-edge machinery especially if this manufacture
is the leader in the whole post-Soviet area. I am not
advertising, this is how it really is.

PROSPECTS

Pavel Reviakov, process engineer, BeINIPIneft:
Using FID Group machinery we are actively
developing coiled tubing technologies including
underbalanced drilling and creation of deep
penetrating filtration channels. At present we carry out
developments in the area of well geophysical
survey using coiled tubing. We also try to develop
jet perforation.

Yuri Tarkin, deputy director of
Production Support, Ufa Department for
Wire Line Operations and Workover:

Our range of available equipment is very wide.
We have over 90 well service and workover
teams, six coiled tubing units — series 10 and
20. By June we plan to increase the number
of teams to 200 and to have 15 CT teams in
addition to those already in place by the end of
the year. That’s why we are very interested in the new
developments of NOV FIDMASH. Value for money is
very important to us, as are leasing offers because it is
very difficult to purchase so much equipment at once.
With the expected increase of the volume of work our
need in coiled tubing units will increase even more!

Ruslan Igilov, commercial director,
Tekbnostroyleasing and adviser to the managing
director of the insurance company Gefest:

There is a distinct upward trend in the market for
coiled tubing units and hydraulic fracturing fleet. Seeing
great interest in NOV FIDMASH products shown by
oilfield service companies from various regions in Russia
and CIS we are ready to discuss joint projects with all
who are interested in purchasing equipment. And I wish
further success to NOV FIDMASH!

The anniversary 10" NOV FIDMASH Consumer
Conference is now over. Manufacturers are looking
forward to the reliable feedback from the consumers of
their products. Until the next — eleventh — live meeting
it will be provided through the company’s website
www.fidmashnov.by.

There you will also find current offers and information
about the new developments. We hope that they will
become as popular and customary as coiled tubing units
which were affectionately nicknamed by consumers as
‘108, 205’ and ‘30s’ similarly to the way the legendary
victorious tanks T-34 were called 34s’.

Analytical group, Coiled Tubing Times
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TEXHOCTPON s

Crenuann3nupoOBAHHOE TPOEKTHO-TIPOU3-
BOJICTBEHHOC IIPENPUATHE (3ABOJ-U3TOTOBH-
Tesib) C3A0 «OUIMAII», Bxopsiiee B NOV,
COBMECTHO C OPUITNATIbHBIM (PUHAHCOBO-/IU-
3UHI'OBBIM ITapTHEPOM NOV FIDMASH — KOM-
nanueit OOO«TeXHOCTPOU-TU3HUHT»

(P®, . MOCKBa) TOTOBHUJIOCH K IOOUIEITHON
10-71 [ToTpebUTENBCKOM KOH(PEPEHITUN
C3AO «PMIMAII> O BOIPOCAM 3KCILTY-
ATAIH KOJITIOOHMHIOBOI'O OO0PYIOBAHU,
IIEMEHTUPOBOYHOI'O, HACOCHOT'O, 430THOTO
060PYyIOBAHUS U O00PYAOBaHM 1151 I'PI1,
KOTOPAs1 NPOXOAWIA C 23 1O 24 anpens
2014 roga B KOHEPEHIT-34JI€ TOCTUHHAILBI
«FO6uneriHas» B MUHCKE.

Hakanyne koHpepeHu C3A0 «PH/I-
MAIII» ¢ APy KECKU-PAOOUIUM BUZUTOM
IMOCETUII KOMMEPUYECKU TUPEKTOD
OOO<«TexHoCTpOU-MTU3NHT» P.S. UTnoB.
Hagxo orMeTuTs, 4TO PycnaH SAky6oBrud nipu-
exasi B C3AO «D1JIMAIIl» HE TOBKO KaK
JAaBHHUU YIaCTHUK HOTPEOUTEIBCKUX KOH(PE-
PEHIIUN U TTIOYETHBIN JIEIETAT, HO U KAK 10-
KJ1a19uK Ha 10-11 [ToTpebuTenbCKON KOH(E-
peHIH. OH O3BYYMJI [IBE AKTYaJIbHBIE TEMBI
B KA4ECTBE KOMMEPUYECKOTO TUPEKTOPA
00O «TexXHOCTPOMIN3NUHT >, BBICTYIIUB C O~
KJ13]10M «VIHBECTUITMOHHBIC TIPOCKTHI B
HePTEra30BOM KOMILIIEKCE», 4 B KAYECTBE CO-
BETHHMKA I'€HEPAIBHOTO JUPEKTOPA CTPAXO-
BOI'O aKITMOHEPHOTro 0b11ecTBa «l'edpect» —

C TIOKJIA/10M «KOMITZIEKCHOE CTPAXOBAHUE
NPEANPUATHI HEPTETA30BOT'O CEKTOPA».

Bo Bpemsa MeponpusaTia KOMMEPUYECKUNA
nupexTop OO0 «[eXHOCTPOUIHU3UHT>
P51 UrunoB BCTpeTHIICA € [eHepaabHBIM
nupexkTopom C3A0 «PUIMAIII» E.B. Jlario-
TEHTOBOM, C 3aMECTUTEIEM [ €HEPATIBHOTO
JUPEKTOPA O TEXHUYECKHUM BOIIPOCAM —
AB.JInnesudeM, C HAYaJIbHUKOM YIIPABJICHU S
npoaax O.B. benyruHbIM, C HAYaJIbBHUKOM
oTaena ceppruca A.M. BOIKOBBIM 1 MHOI'MMU
JPYT'HIMH, BBICOKO OLIEHUB KakK camy 10-1o ITo-
TPEOUTEIBCKYIO KOH(PEPEHITHIO, TAK U YPO-
BEHB CrielTUaInuCcTOB C3A0 «ODUJIMAIIl», B TOM

HBIC 1 CMKHC BbICTYIIVICHU A JOKJIIAJYNKOB
IToTpeOUTENBCKON KOH(PEPEHITU.

Ecy roBOpUTH HENOCPEICTBEHHO 06 OPH-
II1aJIbHOM (pI/IHaHCOBO—JII/ISI/IHFOBOM ImapTHE-
pe NOV FIDMASH — koMITaHUH

HapeXxHoe napTHepCcTBo.
«TexHocrpounusuurn - NOV FIDVIASH

Reliable Partnership.
Technostroilizing LLC - NOV FIDVMIASH

YHUCJIC U TEXHUYCCKHUX, d TAKKC COACPKATCIIb-

NMH3IHHT

The specialized design and manufacturing
enterprise (production-facility) FIDMASH,
cooperated with Technostroilizing LLC (Moscow,
RF), the official financial and leasing partner of
NOV Fidmash in organization of the 10"

NOV FIDMASH’s Conference on Operation of CT
Equipment, Cementing, Pumping and Nitrogen
Machinery and Hydraulic Fracturing Equipment,
which was held in the conference hall of
Yubileynaya Hotel on April 23-24, 2014.

Before the conference the Commercial Director
of Technostroilizing LLC Ruslan Y. Igilov paid a
friendly visit to FIDMASH. It should be noted that
Ruslan Yakubovich came to FIDMASH not only as
an official delegate, but also as a reporter for the
10" Consumer Conference. He presented reports
on two relevant subjects. As a commercial director
of Technostroilizing LLC he submitted a report
"Investment projects in the oil and gas sector”
and as a councilor of the Director General of
Gefest Joint-Stock Insurance Company he spoke
about "Comprehensive insurance of gas and oil
companies".

During the event, the Commercial Director of
Technostroilizing LLC Ruslan Y. Igilov met the
Director General of FIDMASH A B. Lapatsentava
and Deputy Director for Technology AV. Linevich,
the Director of Sales and Promotion YV. Belugin,
the Director of the Service Department
A M. Volkov and other officers. He highly
assessed the 10" Consumer Conference and
the level of FIDMASH technical specialists and
other experts. He was impressed by valuable and
comprehensive statements of the speakers at
Consumer Conference.

Technostroilizing LLC (Moscow, RF), the official
financial and leasing partner of NOV FIDMASH
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00O «TexHoCTpOMIU3UHT> (PD, . MO-
CKBa, O(pUTuaIbHBIM (PUHAHCOBO-JIM3UH-
TOBBIM IAPTHEPOM SIBJISIETCS C CEHTIAOPS
2012 rojia no HACTOAIIEE BPEMA), TO ITO
HE34BUCHUMAs1 HEOAHKOBCKAS JIM3UHTOBAS
KOMITAHHMSI, OTHA M3 HEMHOT'HX, YCIIEIITHO
JIEUCTBYIOMINX U CHENUATU3UPYIONAACS
Ha MHBECTUITMOHHBIX IPOEKTAX B chpepe
HE@PTEra30BOro KOMIIEKCA (HEPTECEPBU-
ca), TOKa, masoi u 6016110 3HEPTETUKU
U NIPEJIIATAIONTAS], IOMHUMO (PMHAHCOBBIX
YCIIYT, €€ U TEXHUYECKUE KOHCYJIBTAIIUH,
4 TAKXKE NIOJJICPKKY C TOYKH 3PEHUS O/~
6opa JlocTraBmuka» — 3aBOJA-
narorosurensa. Kpomeroro, OOO<«TexHO-
CTPOMJIM3UHI», B3AMMOICUCTBYS HAIIPA-
MYIO C 3aBOJIOM-U3TOTOBUTENIEM, JOCTUTAET
BO3MOXHOCTH CJIC/IATh SKOHOMUKY 34-
Ka34MKa 60Jiee BBITOJHOM U OIITHMU3U-
POBAHHOI, 4 TAK)KE€ MUHUMH3UPOBATH
CPOKH IOCTABKH OOOPYIOBaHMA. FIMEHHO
3TU COCTABJISAIONINE U CTAIH OTHUMU U3
OCHOBHBIX CJIATAEMBIX (DYH/IAMEHTA YCIIe-
X4 JIAHHOY KOMIIAHUH, TTIO3BOJIUBITHMU
€1 HaJIAAUTh MAPTHEPCKUE OTHOMICHUS
C KPyITHENIITNMH 3aBOIAMH-U3TOTOBU-
TEJIAMU HE(PTETra30BOro OOOPYIOBAHMS,
B YHCJIO KOTOPBIX B KAYECTBE OCHOBHOI'O
U CTPATErn4ecKoro Bxoaut C3A0 «DU/I-
MAIII» Kak HEOTbeMIEMASA 4aCTb NOV.
Hezanonro no o6uneiHon 10-i [oTpe-
ouTenbckor KoHpepenun OO0 «TexHo-
cTportnu3unr> (PO, . MOCKBa) 1
NOV FIDMASH (C3AO «DPHIMAII) pea-
JIN30BAJIU OYEPELHOU COBMECTHBIN IIPO-
€KT IO OTTPY3KE U ITOCTABKE KOJITIOONHIO-
BOI ycTaHOBKU MK30T (MK30T-10)
Ha maccu M3KT 65276 (10x10) st
OO0 «Takep CepBUC», TEM CAMBIM I1O/-
TBEPAUB HAJICKHOE MAPTHEPCTBO. ©

Marepuai npegocrasieH OO0 <TeXHOCTPOHINIHHI»

Wil | §
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(the status of the official financial and leasing
partner was granted to it in September 2012) is
an independent non-bank leasing company. It is
one of those few firms, which attained success
in specialized investment projects in O&G
complex (oil service), fuel and energy complex,
big and small power engineering, It offers
not only financial services, but also technical
consultation and support in finding suppliers
and manufacturing plants. Direct contacts of
Technostroilizing with manufacturing plants
allow curbing the customer's expenses and
optimizing its processes, while minimizing the
terms of equipment supply. These advantages
became pillars of the company’s success, allowed
it building partnership relations with major
equipment producers. FIDMASH, which makes an
integral part of NOV, is one of its strategic partners.
Just before the Tenth Anniversary Consumer
Conference Technostroilizing LLC (Moscow, RF)
and NOV Fidmash (FIDMASH) implemented a
joint project of loading and delivery of MK30T
CT unit (MK30T-10) mounted on M3KT 65276
(10x10) for Packer Service LLC, having given one
more proof of their reliable partnership. ©

The article courtesy of Technostroilizing LLC

ONLINE TENDER

of a

CONTINUOUS WINDING MACHINE

produced by Winded Composite Tubes Europe

TUBE G WINDING MACHINE “ssH’ 8

for pressure and tension strength extension purposes

tube @ 80 - 600 mm, 90 rpm with 2 built-on tape reel infeed units, expandable upto
16 units, tape reel @ 600 mm, width 200 mm, with tension control system, 4 tube
infeed center rolls, 2 heated tape sleave infeed units, 2 hot air weld blowers, variable
winding speed controlled by feed through speed with central lubrication system, 2-
door switch cabinet, dim. 2200 x 4200 x 2500 mm;

CLOSING Tuesday 1 7 JUNE at 16.00 hrs

Viewing: Monday 16 June by appointment Photos / Catalogue:

TROOSTWIJK

www.TroostwijkAuctions.com
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000 «lNMaxkep CepBuc» Nnpeanaraer
KOMMJIEKCHbIM NOAX04 K MHOroCTafiMMHOMY
3aKaH4YMBaHMIO FOPU3OHTANIbHbIX CKBa)>XUH

A.B. YEPHBIIIEB, supexTop 110 I'PII 1 HOBBIM TEXHOJIOI'HAM,
000 dJdIakep CepBHC>

IIPOC HA TEXHOJIOI'UIO MHOI'OCTAJUUHOI'O
3akaHuuBaHusa (MI'PIT) B ropu3OHTAIbHBIX
CKBA)KUHAX HA TeppuTOopun Poccumickon
denepanuu B IOCIELHUE HECKOJIBKO JIET
cyecTBeHHO BO3poc. OO0 dlakep CepBUC» HAPALY
C BEAYIIHMMHU CEPBUCHBIMU KOMITAHUAMU YYACTBYET B

nposegeHnu MI'PIT Ha Tepputopun 3anagHor CUoHpH.

JOOBIBAIONTYE KOMITAHHUH — HAIIW 3AKA34YHKH,
TPATAT HEMAJIO BDEMEHU U CPEJCTB HA CTPOUTENBCTBO,
MHOATIOTOBKY, CTUMYJIALIMIO U OYHUCTKY CKBAKHUHEI IO €€
BBO/I4 B 3KCILIyaTauuIo. Ha 3Tane nIpoeKTUPOBAHUA U
CTPOUTENBCTBA TOPU3OHTAIBHBIX CKBAKUH OJJHOM 13
OCHOBHBIX ITPO6JIEM SIBJISIETCS HIOAOOP ONITUMAJIBHOT'O
OpoduJIsi CKBAXKUHBI 1 KOMIIOHOBKH /1715 IIPOBEJICHU S
MHOTOCTAAUHUHOrO I'PIT, TO3BOJIAIOMIEH CO34ATh
KOHCTPYKIUIO CKBA’KUHBI, KOTOPAs UMEET
ONTHUMAJIBHYIO «TOXOAUMOCTB» 1O 326051 KOJIOHH
I'HKT 1 TEXHOJIOTUYECKUX TPYO IPU PEMOHTAX
CKBaXUH. Kak ciencTaue, No3BOIAET YBETNIYNUTD
JIEOUT, IPOJJINTD YKU3HEHHBIN IIUKJI CKBAKHUH, UX
PEMOHTONPUTOJIHOCTD, OITUMAJIBHO IIPUCHIOCOOUTH
TOPU3OHTAJIBHYIO YACTh CTBOJIA CKBAKMHBI K ['PIT,
YYUTBIBASA BCE T€OJIOIO-TEXHOJIOIMYECKHE TAPAMETPHI:
JHUAMETP OTKPBITOI'O CTBOJIA, INTAHUPYEMOE
KonudecTBo I'PII, faBieHye Npu MPOBEICHUU PA0OT,
TOPHO-TEOJIOIMYECKHE YCIIOBUA U IIPOYEE. YUACTHE
KOMIIAHWH, IPESOCTABIAIONEN KOMIJIEKCHBINM CEPBUC
npu MI'PII, KpaiiHe NOJIOKUTENBHO CKA3bIBACTCA
H4 YCIIEMTHOCTHU IIPOBEJICHUS BCEX OyAYIINUX PaboT
K4K [IPH BBIBOJIC CKBAKMHBI U3 OyPEHUS, TAK U IIPU

TEKYIINUX U KAITUTAJIbHBIX
PEMOHTAX.

Ha sTane nposenenns
I'PIT OCHOBHOE BHUMAHUE
YAEIAETCS HEOOXOJUMOM
Ir€OMETPHHU TPEUUH U
KOPPEKTHOU paboTe
KOMITOHOBKH CKBAXKUHHOT'O
o60pynoBaHus. OUUCTKA
CKBAXKUH Y4CTO CONPSIKEHA
C pa30ypHUBAHHEM HIAPOB 1 CAABUKHBIX CEET
KOMIIOHOBOK MI'PIT u HOpMannu3anye 3a60s1 U, KaK
IIPAaBUJIO, TPEOYET NpUBJIeYeHUs YyCTAaHOBOK 'HKT ¢
JAUAMETPOM TPyO 44 MMm.

TexHOMOrNYecKue BO3MOXHOCTH OO0 «ITakep
CepBHUC» TTO3BOJIAIOT OJOUTH K PEIEHUIO
BCEX BBIIIEO3HAYEHHDBIX 32/1a4 B KOMILIEKCE,
4TO MOTEHIUAIBHO U30ABJIAET 3aKA3YUKOB OT
HEOOXOAMMOCTH IIPUBJIEKATD JIJIAA BHIIIOJIHEHUA
Pa3JIMYHBIX 3TAIOB PA0OT MHOTOYUCIEHHBIX
MOAPAAYUKOB, OTHOBPEMEHHO PEJTOCTABIAAL
34KA34YUKY P/ LIEHOBBIX U OIIEPAIIMOHHBIX
IIPEUMYLIECTB.

OOO dTIakep CepBUC» MOXKET MPEAIOKUTD
HedTEra30106bIBAIOIINM KOMITAHHSIM KOMIIOHOBKH
U3 COOCTBEHHBIX UCTOYHUKOB UJIU IPUOOPECTHU
HEOOXOANMOE OOOPYAOBAHHE U TEXHUUECKYIO
HOAACPKKY Y CTOPOHHEN KOMIIAHUHU, COIVIACHO
Crieu(PUKALINY 3aKA39UKa. Hala KOMIIaHUs MOXET
BBINIOJTHUTD JU3ariH I'PIT11060r0 YPOBHS CIOKHOCTH,

Pucynox 1 — Ycmanoeka
T'HKT «Ilaxep Cepeuc»




P
PABHO KaK U IIPUBJIEYB JJI51 OLICHKH
TAKUX JU3AHHOB 3aPyOEKHBIX SKCIIEPTOB

BBICOYAMIIIETO YPOBHA (HAIIPUMED,
BEFONG BCEMUPHO IIPU3HAHHOIO JINJIEPA B
CO3/[JaHUU IIPOTPAMMHOI0O O6€ECIIEYEH N JI5 JU3ATHOB
I'PIT — komnanuio NSI Technologies Inc., CIIIA).

HecMoTps Ha TO o I'PIT MBI 3aHAINCD HE
TAK IABHO, B HAIIIEM AKTHUBE /IBA HOBEUIITNX
BBICOKOTEXHOJIOTUYHBIX (prioTa I'PIT, ycriemno
paboTaromue B HACTOAIIUI MOMEHT HA TEPPUTOPUN
3anaHO-CUOUPCKOro peruoHa (OAUH B XMAO,
sropori B AHAO). Bpuraj I'HKT, npegocTaBasommux
yeayru noj psrarom OO0 dlakep CepBUC», B
HACTOSIIIUUA MOMEHT OIMHHA/IATh, U MBI IIJIAHUPYEM
K 3aITyCKY €Ile HECKOIBKO KoMIIeKcoB T'HKT u T'PIT,
4TOOBI MAKCUMAJIBHO YIOBIETBOPUTH TOTPEOHOCTU
HE@PTEra30BOTO PIHKA B BBICOKOTEXHOJIOTUYHBIX
yeayrax. OOO dlakep CepBUC» B HACTOAIUMA
MOMEHT O0JIa/1a€T HAUOOBIIUM OIBITOM PA0OT IO
(ppE3EPOBAHUIO MIAPOB U ITOCATOYHBIX cegies1 MI'PTT
B PO cpeny KONTIOOMHIOBBIX KOMITAHUHI, T.K. OHUM
U3 [IEPBBIX B POCcr OCBOMIIO JAHHYIO TEXHOJIOTUIO
U UMEET OJJHOBPEMEHHO B paboTte 7—8 Opuraj,
MNPOBOAAMMUX (PPEZEPOBAHUE /I PAZHBIX 3AKA3YUKOB.

IIpeaaras KOMIUIEKCHBIN OAXO/ K OKA3aHUIO YCIIYT
MIPU CTPOUTENIBCTBE CKBAKWH
C MHOTOCTAJUAHBIM 3aKAHYHMBAHUEM,

OO0 dlakep CepBUC» HA CETOJHAIIHUI ICHb
SIBJISIETCS OJJHON M3 HEMHOTI'MX KOMITAHUK HA
POCCUMCKOM PBIHKE CEPBUCHBIX YCJIYT, KOTOPAS
MOJKET NPEJJIOKNATD JAHHBIN CEPBUC «I10]] KJIIOY»,
rapaHTUPys HEPTETra30400bIBAIONUM KOMITAHUSIM
KBATA(PHUIIUPOBAHHBIN U KAYECTBEHHBII CEPBUC U
rapaHTUPOBAHHBIN PE3YJIbTAT.

TToJIHBIF KOMIIIEKC YCJIYT IIPU MHOI'OCTAJUHMHOM
3aKAHYMBAHNUU CKBAXKUH, IIPEJOCTABIAEMBIX HAIIEH
KOMIAHHUEH, BKJIIOYAET, HO HE OTPAHUYHBAETCS
CJIEYIONINM:

1) PexoMeHIannu 1O MPOKJIAJIKE IPOMUIIA CKBAXKUHEI
Ha 3TAIe NPOEKTUPOBAHM,

C MCMIOJIb30BAHUEM CIIEIUAIBHOI'O IIPOI'PAMMHOIO
obecrieyeHu s, MO3BOIAIOIETO

B JIaJIbHEHIIIEM OOECIIEUNUTh OECIIPENIITCTBEHHBIE
Pa6oThl C THOKMMHU HACOCHO-KOMIIPECCOPHBIMU
TpyOaMU IIPU IIPOMBIBKAX, (PPE3EPOBAHNN

IIOPTOB U IPOBEAECHUHN I'€O(PHU3NUECKUX PAOOT B
TOPU3OHTAJIBHBIX CKBAKMHAX.

2) TIpenocTaBieHUe U MHXEHEPHOE CONTPOBOXICHHE
BHYTPHUCKBAXKUHHOT'O O60PYJOBAHUA IIPH
BHEJPEHNU KOMITIOHOBOK MI'PIT (TTogBECKM
XBOCTOBHUKOB, 3AKOJIOHHBIE MAKEPDI PA3JIMYHON
KOHCTPYKUHH, My(pThl MI'PIT (KaK OZTHOPA30BOIO,
TaK ¥ MHOTI'OPA30BOTI'O UCIIOIb30BAHUs), OCHACTKA,
CTHUHI'E€PDI U IOCAJOYHBIA MTHCTPYMEHT) B IIEPUO]]
CcOOPKH, CITYCK4, IOCAJKH XBOCTOBUKA B CKBA’KMHE
U fanpHeHmux pa6ot o I'PITu THKT.

3) IIposegeHue MHOTOCTaguHHOrO I'PIT COGCTBEHHBIM
¢norom I'PIT.

4) TIposeneHME paboT No PPE3ECPOBAHUIO HIAPOB
U II0CaJ0YHBIX cefen MIPIT ¢ mocnenyommum
OCBOEHHEM CKBAKHH C MIOMOIIBIO yCTaHOBOK 'HKT.

5) IlposeneHue reo(pU3NIECKHUX UCCIETOBAHUI Ha
T'OPU3OHTAIBHBIX CKBAXMHAX rocyie MI'PIT
C LIEJIBIO IOJIYYEHUA JJOCTOBEPHBIX ITAPAMETPOB
PaboTamMUX HHTEPBAJIOB.

6) IlpoBesaeHHE PaGOT MO 3AKPHITUIO (OTKPHITHIO)
MHOT'OPA30BBIX C/IBUKHBIX CE/IC, C IIETIBIO
ONTUMM3AINH JEOUTA CKBASKHH.

7) OmnpeneneHue peaabHbIX cOUTOB CKBAXKUH NTPU
nposeaeHuU paboT ¢ THKT ¢ NCronb30BaHHUEM
B IIPOIIECCE OCBOCHUSI BHYTPHUCKBAKHMHHBIX
4BTOHOMHBIX IPUOOPOB.

000 dIakep CepBHC> IIpEAIATAET IIOTYIHUTH
ycayru MI'PII arog Karo4» C rapaHTHAMHA
Ka4eCTBA H B KPATYAHIIIHE CPOKH.

Pucynox 2 — drom I'PIT
dlaxep Cepeuc»
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YnpaBnsaemMmbi C NTOBEePXHOCTUN CKBA)XUHbI
rmapaBnu4YecKn paspbiB nJacra
C MOMOILLbIO KOJITIOOMHra

Coiled Tubing-Assisted Surface-Controlled
Hydraulic Fracturing

TexHonorunsa Technology

IIpennaraemas rexuosorus I'PIT no3sonuT
ITIOBBICUTH JOXOJHOCTH HCQ)TCI‘QSOBI;IX KOMHQHI/II;I,
K4K OTE€YECTBEHHBIX, TAK U 33PYOEKHBIX, U IOKPHIThH
JACHCYKHBIC PACXObI, CBA3AHHBIC C UCITOJIb3OBAHNUCM

JIAHHOT'O JIOPOTOCTOSAIIETO CITIOCO6A MHTCHCU(DUKATTUN

CKBAXKWH U TJTACTOB,
TeXHOJIOTUSI HOCUT OTPACJIEBOM XapaKTEP
U TIO3BOJISIET B 3HAYUTE/IBHOI CTEIICHU

The proposed hydraulic fracturing technique
will allow increasing the earning capacity of oil
and gas producing companies, both domestic
and foreign, and covering the costs associated
with the use of such an expensive method of well
stimulation.

The technique is industry-based and will render
it possible to considerably improve the method

YCOBEPIIEHCTBOBATD U3JIIOOJIEHHBIN CIIEIUATIUCTAMHA
CIIOCOO6 MOBBIIIEHUS TPOU3BOAUTENIBHOCTHA HE(PTAHBIX
M I'a30BBIX CKBAJKUH U TEM CAMbBIM YBCIIMYUTDH HCq)TC— "
ra300TAa9y IIJIACTOBOM CUCTEMBI B IICTIOM.

Texrnonozus paspabomarna 6 OO0 «FOz-Hegpmeza3».

of increasing the productive capacity of oil and
gas wells favored by specialists and therefore to
increase the oil and gas recovery on the whole.
The technique was developed in Yug-Neftegaz
Private Limited by prof Yu.A. Balakirov,

Asmoput: 3amecmumesto Oupexmopa no nayke u
mexHuie, 00KmMop MmexHu1eckux Hayk, npogheccop
FO.A. Banaxkupoe, 271a61oiil UHIICeHeP-1MexHO102
IL.H. To6oavuenko, cynepsaiizep HegpmezazosnLx
npoyeccoe B.H. Bpoeuyx.

An ropymTm nposepeHmaA

npoLueccoB npu ynpasjiisgseMmom c

noBepPxXHOCTU r<MapaBJIN4YeCKOM

Pa3pbiBe rnjiacrta

1. BBIOOP CKBAKHUH NPOHU3BOAUTCA ITyTEM
TIATEILHOI'O aHAJIN3A PAGOTHI JEHCTBYIOMINX

HEMTIHBIX U I'A130BbIX CKBAXKUH C
AKIIECHTUPOBAHUEM MAJIOJICOMTHBIX IO HEPTU U

ra3y CKBa>KMH, IPUHHMAs IIPU 3TOM BO BHUMAHHE
OOBOHEHHOCTD POAYKIIUY CKBA’KHUH, TEH/ICHITUH

KIIPEOOPA3OBAHUIO U IPYTUE HETATUBHBIE
MHOCJIEJICTBUSL.

2. BpIOpaHHBIEC CKBAXKUHBI JJOJI>KHBI OBITh
pacnionoxensl 0T BHK 1o 'HK Ha paccrosHnmu

6onee 500—800 M 111 N30eKaHUI OOBOJHEHHOCTH

M 3aTA30BAHHOCTH MN3-34 BO3MOXHOT'O ITPOPBIBA B

30HY BOIIOHC(DTHHOI‘O KOHTAKTA U FA30BOU MIATTKUA

JIACTOBOU CUCTEMBL.

3. BbIOpaHHBIC CKBAXKUHBI JJOJI>KHBI ObITh
cepTUPUIUPOBAHBI MHIUKATOPHBIMU
JHATPaMMaMU U KPUBBIMU BOCCTAHOBJICHUS

36 Ne 2 (048) Mait / May 2014

Deputy Director for Science and Technologies,
Doctor of Engineering; P.1. Tobolchenko, chief
process engineer; and V.N. Brovchuk, oil and gas
process supervisor.

Process algorithm for
surface-controlled hydraulic
fracturing

1. The wells are selected by carefully analyzing
the operation of the active oil and gas wells
with the focus on wells with low oil and gas
production rates with account for water-cut,
tendency towards transformation and other
adverse impacts.

2. The selected wells should be located at a
distance over 500—-800 m from OWC to GOC
to avoid water cut and gas contamination
caused by potential breakthrough into the
oil-water contact zone and a gas cap in the
formation system.

3. The selected wells should be certified with IPR
curves and PBU curves to determine the well
deliverability (with obligatory identification of
the skin factor) in case of steady and unsteady
inalux of fluids.

4. The production strings of the selected wells
should be airtight and, if necessary, withhold



JIABJIEHUS IJI51 OIIPEEIIEHUS IPOAYKTUBHOCTH
CKBAXXUH (C 00S33TEIBHBIM OIIPEICIEHUEM
CKHUH-(PAKTOPA) B CJIy4a€ CTALIMOHAPHOTO U
HECTALUOHAPHOT'O IPUTOKOB (DJIIOU/IOB U3 IJIACTA B
CKBAXKUHY.

4. DKCITyaTallUOHHBIE KOJIOHHBI BEIOPAHHBIX
CKBAXXUH JIOJIKHBI OBITh TEPMETUYHBIMU U
BBIJIEP’KHUBATH [IPU HEOOXOAMMOCTH OIIPECOBOYHOE
JIABJICHUE, 4 TAKKE JIOJIKHBI ObITh OOOPY/IOBAHbI
MIPOTHUBOBBIOPOCOBBIMU IIPEBEHTOPAMH.

5. JKenmatenpHo 10 HadaIa I'UIPaBInIECKOrO Pa3phIBa
MPOBECTU I'AMMA-HEUTPOHHBIN KAPOTAXK, YTOOI
OBITb YBEPEHHBIMHU B UCIIPABHOCTHU UHTEPBAIA
nep@opairu U B €ro paboToCoCOOHOCTH.

6. TIpOBOAUTCS IUAPABINICCKII PA3PHIB IIACTA
MO CTAHAAPTHOU TEXHOJIOTUH C 3AKPEMUTETIEM
TPEIIHHBL.

7. BKauecTBe 3aKpENnUTEN UCIIOIb3YETCA B3AMEH
CYIIECTBYIOLIETO MPONITAHTA KBAPILIEBBIA
OTCOPTHUPOBAHHBIN ITECOK C PA3MEPAMHU YACTUYEK
niecka ot 0,5 MM 710 1,0 MM, C YACTUYKAMH JKEIE3A
TAKOTO K€ InaMeTpa. Jlydie UCIIOIb30BATh
TOTOBBII PEATEHT I OYPEHUA CKBAXKUH —

I'EMATHUT — PEAreHT C OKCHaoM xesesa (Fe,0,).
3aMeHa IPONMNAaHTA KBAPLIEBBIM IIECKOM ITO3BOJIUT
6oJ1ee 61aTONONYYHO PACHIONOXKUTD YACTUYKHU ITECKA-

3AKPENUTEIS B OObEME TPEMUHBI 6€3 BBIXOZA 32

MPEJIEIIBL €€ CTBOPOK, CO34ABAsI TEM CAMBIM YCJIOBHUSA JJI

HAKOIUIEHUS U CKJIAAMPOBAHUA 3AKPEUTEN HA 3260€

CKBaKMHBL

OTMETUM, YTO CYIIECTBYIOIIHUE PA3MEPHI

MIPONIAHTA, KOTOPBII COCTOUT U3 INMTMHO3EMA (OKCH/IA

AJIIOMUHUST), OKA3bIBAIOTCS CJIMIIKOM OOJIBIIUMHU I10

CPAaBHEHUIO C Pa3MeEPAMU OOPA30BAHHOM TPEIUHBI

(0,5 1ol,5 MM), BCIEACTBUE Yero HEPEAKO 1rtocie ['PIT

NPUXOANTCS IPOMBIBATE CKBAKUHY, YTOOBI BBIHECTH

HA IOBEPXHOCTH «yTABIIHE» HA 3A6011 CKBA>KHUHBI

YIUIOTHEHHBIE IAPHUKU 3AKPETUTEIA.

B npeiymaraeMoMm ci1y4dae 3aKpernuTesnb Ha 6a3e

CMECH KBAPIEBBIX IECYMHOK PA3/IMYHOIO INAMETPA

C MATHUTOAKTHBHBIMH BEMECTBAMU ITO3BOJIUT

O/ JEVUCTBUEM IABJIEHUSA U MATHUTHOI'O IOJIH,

CO3/1aBAEMOT'O C TIOMOIIBI0 MATHUTHOT'O TEHEPATOPA U

KOJNTIOOHHT A, 6JIATONOTYYHO PACHIONOXKHUTD U YKPETUTD

YACTUYKHU ITECKA U MATHUTOAKTUBHBIX BEMIECTB B

CTBOPKE TPEIIHUHBL, BAPBUPYA Pa3MEPBI OOPA30BAHHOI

nocie I'PIT TpemyuHbI C HOBEPXHOCTH.

8. Ha ru6bkor Tpy6€e CIyCKaeTCsI MATHUTHBIH

renepatop [1] momHoCThIO 110-120 THICAY A/M.

Bapbupys Iiy6HHY CITYIIEHHOT'O B CKBAXKUHY

MATHUTHOI'O F€EHEPATOPA, MOXKHO U3MEHATD PA3MEPHI

TPEIUHBI U «O’KUBJISITh> KBAPIIEBBII IIECOK U

MAarHUTOAKTHUBHBIC BEIIECTBA, YIUVIOTHSISA UX BHYTPH

CTBOPOK TPEIIUHBL.

TakuM 0Opa30M, CTBOPKH OOPA30BABLICHCS TPEIIUHBI

HAYHYT «IBIIIATH», CJIOBHO MOPCKasi I'YOKA, M PACIIUPSITH

WIH CYXKHUBATh €€ PA3MEPBL

proof-test pressure as well as be equipped with
blow-out preventers.

5. Before hydraulic fracturing it is recommended
to perform gamma-neutron logging to make
sure the perforation interval is accurate and
functional.

6. Hydraulic fracturing is then carried out
according to standard practice using a
propping agent.

7. Instead of the existing proppant, silica graded
sand with a grain size from 0.5 mm to 1.0 mm
along with iron grains of the same diameter is
used as a propping agent. It is better to use the
ready-made reagent for well drilling —
hematite — a reagent with iron oxide (Fe,O,).

Substitution of the proppant with silica sand
will ensure better placement of propping sand
grains in the fracture without going beyond
its ‘folds’ and therefore creating the necessary
conditions for accumulation and piling of the
propping agent at the bottom hole.

We should note that the current size of the
proppant which consists of alumina (aluminum
oxide) is found to be too large compared to the
size of the fracture (0.5 tol.5> mm) often resulting
in the necessity of the post-frac flushing of the
well to bring up to the surface the compacted
propping grains that ‘fell’ to the bottom hole.

The suggested propping agent based on the
mixture of silica sand grains of various size and
magnetic substances will make it possible — under
pressure and the effect of the magnetic field
created using the magnetic generator and coiled
tubing — to successfully place and secure the sand
and magnetic substance grains in the ‘fold’ of
the fracture controlling the size of the post-frac
fracture from the surface.

8. The magnetic generator [1] with a capacity of
110 to 120 thousand A/m is then lowered using
coiled tubing.

By varying the depth of the magnetic generator
lowered into the well you can change the size of
the fracture and ‘galvanize’ the silica sand and
magnetic substances compacting the within the
folds of the fracture.

Thus, the folds of the fracture will start
‘breathing’ and like a sea sponge will expand or
contract its size.

JINTEPATYPA /REFERENCES
1. Banakwupos lO.A., CBeTnmukum B.M. TexHuko-

TexXHoJIornyeckme OCHOBbl MarHUTOM3OMALMOHHbBIX
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Ne 2 (048) Maii / May 2014 37

TECHNOLOGIES



=
=
—
S
3
=
>
|62
=

IIpoeedenue MHOZOCmMAaoOuitHo2Z0o
I'PII c npumenenuem Koamoounza u
cucmemut scuoxocmu I'PII TriFrac-C™

C.A. 3ATPAHUYHBIN, Texuuueckuit gupextop Trican Well Service
Stanislav ZAGRANICHNY, technical director, Trican Well Service

4 [OCJIEAHUE HECKOJIBKO JIET IIPOIPECC B CPEPE YCIyT

nposejeny I'PIT B ropU30OHTAIBHBIX YYACTKAX

CKBAXKMH PE3KO HIATHYJI BIIEPEA, U KOMITaHUA Trican
Well Service BHECIa CBOHM BECOMBIH BKJIA/I B PA3BUTHE 1
COBEPIIEHCTBOBAHUE JAHHBIX TEXHOJIOTUI. OCOO0TO
BHUMAHUS 3ACTYKUBAIOT TEXHOJIOTMU MHOTOCTAJUITHOTO
U ceneKTUBHOIo I'PIT, KOTOPBIE TO3BOIAIOT IIPOBOAUTE
06pabOTKY B IPOTSZKEHHBIX TOPU3OHTAIBHBIX YYACTKAX
CKBAKUH.

Trican Well Service npuMeHsET yIIOPAAOYECHHBIN U
HAYYHBI OJIXOZ, K UCCJIEJOBAHUSM, PA3Pa0OTKAM,
MHHOBAIITMOHHBIM IIPOAYKTAM M TEXHOJIOTMYECKUM
MPOLIECCAM, IIPU TOM OOA3ATEIBHO YYUTBIBAIOTCS
ACTIEKTBI TEXHUKU 6€30MACHOCTH, KA4ECTBA U CHUXKEHU S
HETATUBHOI'O BO3/ICUCTBUA IEATEIBHOCTU KOMIIAHUH HA
OKPY>KAIOLIYIO CPpeAyY. 3aKA3YMKU KOMITAHHUH IOIY4aoT
TEXHOJIOTUH U TPOLIECCHI, HALIEJIEHHBIE HE TOJIBKO HA
PE3YNBTATUBHOCTD, 3(P(PEKTUBHOCTD U 3HAYUTETBHYIO
3SKOHOMMIO, HO, B IIEPBYIO O4YEPEb, HA OXPAHY TPYAA,
TEXHUKY O€30IMACHOCTH U OXPAHY OKPYKAIOMEN CPEJBL
Mmnccusa komnanuu Trican Well Service 3akmodaeTcs B
NPEAOCTABIEHUH 3aKOHYEHHOI'O TEXHUYECKOT'O PEMIEHUS —
OT 3aKAHYMUBAHUS, IEMEHTUPOBAHUSA, THIPOPA3PbIBA U
JIO UCTIOIb30BAHUA KONTIOOMHTA (THO6Kknx HKT).

B nHavasie npomuioro roga aCCOPTUMEHT CUCTEM
3aKAHYUBAHUA ObLI PACIIMPEH, 61aroaps IPUOOPETEHUIO
HOPBEKCKOM KOMITAHUHY, CHIELIMAITN3UPYIOIIECHCA Ha
MPOU3BOJCTBE OOOPYAOBAHUSA [ 3AKAHYUBAHUA
U IIPOBEACHUN BHYTPUCKBAKUHHBIX OIIEPALTNN, U K
HACTOAIIEMY BDEMEHH KOMITAHUH Trican yanoch CO34aTh
BCEOO'BEMITIONTUIT KOMILIEKC CUCTEM 3aKAHYHUBAHM,
NPOBEPEHHBIX B ITOJIEBBIX YCJIOBUAX. Ha ceroguAnmHmnmn
JIEHB, ABJIAACH OJHUM W3 KPYITHEUIINX [IOCTABIIHUKOB
BHYTPHCKBAXKHUHHBIX oniepariui, Trican npejnaraer
IMINPOKUH CIIEKTP TEXHOJIOIUI MHOI'OCTAAUMHOIO
3aKAHYMBAHUA TOPHU30OHTAIBHBIX CKBAKUH C
UCTIONb30BAHUEM I'MpOpa3priBa mracta (MIPIT). Ciryx6a
3aKAHYUBAHUA COCTOUT U3 BBICOKOKBATTH(PUITMPOBAHHBIX
U OIIBITHBIX CIIEUATIHUCTOB, PAOOTAIOMUX HAJ/l CAMBIMHA
NEPESOBLIMU PA3PAOOTKAMU, YTO ITO3BOJIAET, B OTIINYNE
OT KOHKYPEHTOB, IPEJIATAIOIINX YHUBEPCATILHBIE
TEXHOJIOTHUH, IPEAOCTABIATD MHAUBU/YyAJIbHBIE
TEXHOJIOTUYECKHE PEIIEHU, OTBEYAIOIINE
TPEOGOBAHMAM KOHKPETHOT'O 3aKa34MKa. TEXHOIOr U
3aKAHYUBAHUA PEATNU3YIOTCA ITIOCPEACTBOM CUCTEM
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or the last few years progress in the area of

hydraulic fracturing in horizontal sections of

the well has dramatically stepped forward and
Trican Well Service contributed significantly to the
development and improvement of these technologies.
Special attention should be paid to multi-stage and
selective fraccing techniques which allow performing
treatment in extended horizontal sections of the well.

Trican Well Service applies disciplined scientific
approach to research, development, innovative
products and technological processes and takes due
account of safety measures, quality and minimization
of adverse environmental impact of its products. The
company’s customers are supplied with techniques and
processes aimed not only at efficiency, effectiveness
and considerable saving but first of all at labor
protection, safety measures and environmental
protection. Trican Well Service’s mission is to deliver
a integrated technical solution for well completion,
cementing, hydraulic fracturing to coiled tubing.
In the beginning of the last year the range of

well completion systems was expanded due to the
acquisition of a Norwegian company specializing in
completion equipment and downhole interventions
and to date Trican managed to create a comprehensive
package of field-tested completion systems.
At present, being one of the largest providers of
downhole interventions Trican offers a wide range of
techniques for multi-stage completion of horizontal
holes using hydraulic fracturing. The completion
service is composed of highly qualified and
experienced specialists working on most advanced
developments which makes it possible, unlike the
competitors who offer universal techniques, to supply
customized technical solutions meeting specific
customer’s requirements. Completion techniques are
implemented using multi-stage fraccing systems which
are mounted both in open and cemented holes and are
ball-activated — each system allows completing around
40 stages. Moreover, the company has systems with
limited breakthrough which ensures even distribution
of the fluid flow among all interval logs and allows
activating up to 20 sleeves by dropping just one ball.
Besides ball-activated system, the company offers BPS
(Burst Port System®), designed to implement multi-



MI'PIT, yCTaHABIMBAEMBIX KAK B OTKPBITBIX, TAK U B
LIEMEHTUPYEMBIX CTBOJIAX CKBAXKHUH, U AKTHUBHUPYEMBIX
MIPY OMOIIIH MIAPOB — KAXK/1a5 CUCTEMA IO3BOJISIET
3aKOHYUTHb OPsiAKa 40 cTaguil. Takke KOMITAaHHUS
PacCronaraeT CUCTEMAMHU C OTPAHUYEHHBIM MO XO/IOM,
06€CNIEUYNBAIONTIM PABHOMEPHOE PACTIPEAEIICHUE
MOTOKA >KHUJIKOCTH IO BCEM HHTEPBATIAM OOPA6OTKU U
MO3BOJIAIONINUM AKTUBUPOBATH 10 20 My(PT NOCPEACTBOM
c6pOCa BCETO JIUIIb OJHOTO mapa. [IoOMUMO cuCTeM,
AKTUBHUPYEMBIX IMIapaMy, Trican npejaraer
060PYy/IOBAHHE C PA3pbIBHBIMU NTOpTaMu BPS (Burst Port
System)®, mpeIHA3HAYEHHOE /1JI1 YCTAHOBKH B COCTABE
cucteM MI'PIT Kak B OTKPBITBIX, TAK M IEMEHTHPOBAHHBIX
CTBOJAX. JJaHHOE OOOPYJOBAHUE UCIIOIb3YETCSI BMECTE
¢ ABy4danieyHbIM nakepoM C2C npoussoacTsa Trican,
CITYCKAEMBIM Ha KOJITIOOUHTE 115 TpoBegieHus I'PIT B
HEOI'PAHUYEHHOM KOJIMYECTBE MHTEPBAJIOB. CUCTEMA C
Pa3pBIBHBIMU OPTAMH BPS® Tak:Ke MOXKET CITyCKATBCS

B CKBXKUHY B KA4E€CTBE T'UAPOMYMTHI /I UTHUITUALTU
I'PIT B CaMOM HHU>KHEM UHTEPBAJIE OOPAOOTKU B COCTABE
LIEMEHTUPYEMBIX CUCTEM, AKTUBUPYEMBIX IIAPAMH, 4
TAKXKE JIJI IPOBEACHUSA OOPAOOTKHU IO TEXHOJIOTUH «plug-
and-perf>.

Texnonorus i-Can NpeJoaIaracT UCMOAb30BAHUE
MEXAHHUYECKHU AKTUBUPYEMBIX MY(PT C (PyHKITUEH
MHOT'OKPATHOTI'O OTKPBITH A /3AKPBITHS,
CKOHCTPYHPOBAHHBIX CIIEITUAIBHO 11 oniepaniuit MI'PIT B
T'OPU3OHTAIBHBIX YYACTKAX CKBAKUH. i-Can UCHOIb3yeTCs
B KOMOMHAITUH C TH/IPABJIMYECKUM TONKareseM i-Shift,
CITYCKAEMBIM Ha KOJITIOOUHTE 151 CEJIEKTUBHOTO
OTKPBITHS, OOPAOOTKH U 3aKPBITUA MY(PT. TEXHOIOTUA
i-Can no3BOJAET 6ECHPENATCTBEHHO U MHOTOKPATHO
OTKPBIBATB U 3aKPBIBATb MY(PTHI B yCJIOBUAX JABJICHUA
10 700 at™. TaHas1 cCUCTEMA ITO3BOJIUT BIIOCICACTBUA
IIPOBOAWTD HOBTOPHBIE oniepaniuu I'PIT niu nepekpoiBaTh
OT/IEJIBHBII THTEPBAJI B CJIy4dae OOBOJHEHMUA. i-Can
TAKXKE OOECTIEYNBAET AONOIHUTEIBHYIO FTHOKOCTD IIPH
npoBeeHUH onepanuii MI'PIT mocpeacTBOM KOMTIOOHMHIA
C UCIIOJIb30BAHUEM ITAKePa Ui 6e3 Hero. O6padoTka I'PIT
nposoguTcs no 'HKT nnu 3aTpybHOMY IPOCTPAHCTBY.

TTOMHMO CBOHX, Y2KE CTABIIUX TPAAUIIUOHHBIMU,
TEXHOJIOTUH I'MJIPOPA3PhIBa, KOMITaHUA Trican Well
Service npofoKAET pa3pabOTKY U IIPEIIATAET CBOUM
3aKA34YMKAM LEJIbIH DAL PEIEHUI TPYJHON3BICKAEMbIX
PECYpPCOB, B TOM YHCJIE B OTHOIMEHHUH TEXHOIOTUYECKUX
MPOLECCOB IS COOTBETCTBUA TPEOOBAHUAM OTPACIIH.

C pocToM 06'BEMOB 'OPU30OHTAJIBHOI'O OypPEHUS U
3aKAHYMBAHUA CKBA’KMH KOMIIAHWA BUTUT ITEPCIIEKTUBBI
1 HEOOXOAMMOCTD KOMIUIEKCHOT'O IMOJXO/4 B
NPEJOCTABIEHNUN CBOUX PEMIEHNH ITO PA3IMYHBIM
MNPOLECCAM TNAPOPA3PHIBA B CJIOKHBIX YCIIOBUAX.

B pespane 2014 roga komnanus Trican Well Service
npoBesa onepanuio 27-craaguiuHoro I'PIT Ha CKBaKMHE C
YCTAHOBJIEHHOM CUCTEMOU 3AKAHYUBAHUSA TUIIOPAZMEPOM
114 MM CO CABUKHBIMH MHOI'OPA30BbIMU MY(PTAMH
i-Can, aKTUBUPYEMBIMU IIPH IOMOIIY KOJITIOOUHI'A, J1JI51
KOMIIAHHHU — O1ieparopa B CEBEPHON AMEPHKE.

Bce crasmu ObLIN 3aBEPIICHDBI B TEYCHUE 24 9aCOB.

J1s1 IpOBEEHUS ONIEPALINH ObLIa IPUMEHEHA TPyOa
KOJITIOOMHI'A TUIIOpa3MepoM 2 3/8” (mapka GT-100,
TonmuyHa cTeHKu oT 0.175” 10 0.224”, Turt SMARTaper)

u yinHOoU 4000 M. KHBK cocTost1a U3 MTHCTPyMEHTA-

stage fraccing system assemblies both in open and
cemented holes. This equipment is used along with
Trican’s selective fracturing cup tool (C2C) lowered
into the hole using coiled tubing to perform hydraulic
fracturing for an unlimited number of intervals. Burst
Port System® can also be lowered into the well as a
hydraulic sleeve to initiate fraccing for the lowest log
interval as part of ball-activated cementing systems
and to perform “plug-and-perf” treatment.

The i-Can technology uses mechanically activated
multi open/close sleeves designed specifically for
multi-stage fraccing in horizontal holes. i-Can is used
in combination with the hydraulic pusher i-Shift
lowered into the hole using coiled tubing for selective
opening, treatment and closing of the sleeves. The
i-Can technology ensures unobstructed and multiple
opening and closing of the sleeves at a pressure of
up to 10 000 psi. This system will allow subsequently
performing repeated hydraulic fracturing or shutting
off individual intervals in case of water intrusion. i-Can
also ensures additional flexibility during multi-stage
fraccing using coiled tubing with or without a packer.
Fracture treatment is perfomed through coiled tubing
or annulus.

Apart from its conventional fracturing technologies
Trican Well Service continues developing and offers
its customers a whole range of systems for extracting
difficult resources including those related to the
technological process to comply with the industry
requirements. Due to increased horizontal drilling
and completion the company finds it promising
and necessary to use a comprehensive approach to
delivering its solutions for various fraccing processes
under difficult conditions.

In February 2014 Trican Well Service implemented
27 stages of fraccing at a well with a mounted 114-mm
completion system with sliding multiple-use sleeves
i-Can, activated through coiled tubing, for an operator
in North America. All stages were completed within
24 hours.

For interventions a 2 3/8” 4000-m long coiled tubing
was used (GT-100, WT of 0.175” to 0.224”, SMARTaper).
The bottom hole assembly consisted of an i-Shift
pusher, a retrievable bridge plug and a hydraulic jet
perforator in case of impossibility to open one of the
sliding sleeves. The i-Shift tool is a selective hydraulic
pusher for opening and closing sliding sleeves. The
pusher is actuated by the flow at the required depth for
multiple opening and closing of the sleeves during one
round-trip of coiled tubing. i-Shift can be completed
with inserts for operations with sliding sleeves of
various sizes and can be used as a tool for low, upper or
double action depending on the configuration of the
completion system.

Technologically opening of sliding sleeves was
performed according to the following procedure.
After the coiled tubing reached the predetermined
depth and the i-Shift profile was connected to the
connecter of the sliding sleeve, the hole was bridged
isolating the lower part of the wellbore. Under the
weight of the coiled tubing and the applied pressure
the sleeve activated into the open position. Fraccing P
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PucyuonT— IIpoeeoenue I'PII npu nomousu

Tonkarens i-Shift, MOCTOBOI MpOOKU
MHOI'OKPATHOI'O UCIIOJIb30BAHUA U
TU/IPONECKOCTPYUHOrO nepgoparopa
HAa CJIy4ail HEBO3MOXHOCTH
OTKPBITHS OFTHOM U3 CABMKHBIX MYy(DT.
Hucrpymenrt i-Shift npencrasnseT
COOOM CEJIEKTUBHBIA THPABINYECKUN
TOJIKATEJIb 47151 OTIEPALTUI TTO
OTKPBITHIO U 3AKPBITUIO C/IBUKHBIX
My(PT. TOJIKATENb AKTUBUPYETCS
MOTOKOM Ha HEOOXOJUMOI [NTyOHHE
JUIsI MHOTOKPATHOT'O OTKPBITHA U
3aKPBITUSA MY(PT B TEUEHUE OJTHOTO
CITyCKO-IIO’bEMA KOJITIOOMHT 4. i-Shift
MOKET KOMIUIEKTOBATBCA BCTABKAMU
JUIS OTIEPALTNT CO CABUKHBIMH
MY(PTaMU PA3TAYHBIX TUIIOPA3MEPOB,
4 TAKOKE MOXKET UCIIOJIb30BATHCA KAK
WHCTPYMEHT JIJIsl HUZKHETO, BEDXHETO WJIH IBOMHOIO
JIEUCTBUSA B 3aBUCUMOCTH OT KOH(PUT'YPALTUU CUCTEMBI
3aKAHYMBAHUA.

TeXHONOTNYECKU ONEPALUSA 1O OTKPBITHUIO
CJABUKHBIX MY(DT ITPOBOAUIACH CJIELYIONUM OOPA30M.
Koria KOnTIoOUHT JOCTUT 34/JAHHOM VYO HBI U
npodunb Tonkaresnd i-Shift 6b11 IPUCOEIUHEH K
CTBIKOBOYHOMY PA3BEMY CABHUKHOI MY(PTEL, BHYTPU
MY(TBI YCTAHABIMBAIACH MOCTOBAs IPOOKA, TEM CAMBIM
U30/IUPYs HUKHIOIO YaCTh CTBOJIA CKBAKUHBL ITog,
JEUCTBUEM BECA KOATIOOMHIA Y TPHUJIOKEHHOT'O JJABJIEHUA
My(dTa AKTUBUPOBAIACH B OTKPBITOE NosoxeHue. I'PI1
MPOBOJWJICA IO 3aTPyOHOMY NPOCTPAHCTBY KOITIOOMHI'4,
4 10CJIE 0OPABOTKY, IIOCPEACTBOM HATSKEHHU S
KOJITIOOMHI'4,0TKPBIBAJICSA YPABHUTENBHBIA Ki1anan KHK|
BO3BPAllasl B TPAHCIIOPTHOE IIOJIOKEHHUE MOCTOBYIO
npo6ky. KHBK nepemMenanaces Ha ypOBEHbD CJIEYIOMIEH
MY(MTBI, ¥ OIEPALHA ITPOBOAMIIACH IOBTOPHO.

B kauecTBe cucteMbl ;KkugKkoCcTU I'PIT mcrnonb30Baiach
HOBA41 pa3pabOTKa KOMIIAaHUU 11O Mapkou TriFrac-C.

B nacrosiee spemsa npuMmenenue xuaxocren I'PIT Ha
OCHOBE I'yapa fABJIAETCSI HAUOOJIEE PACTIPOCTPAHEHHBIM B
oTpacyii. OMHAKO B T€OJIOTHYECKUX YCJIOBUAX TIJIOTHBIX
KOJUIEKTOPOB BO3HUKAIOT OCJIOKHEHUS, CBA3AHHbBIE

C HAPYIIEHHUEM JKCIUTYATAIIMOHHBIX XAPAKTEPHUCTHK
NPOAYKTUBHOI'O IIACTA BCIECACTBUE 3aKa4Ky cucteM I'PIT
H4 OCHOBE I'yaPOBBIX,/00PATHBIX XKUJKOCTEH. UMEHHO

C TAKOU CUTYALIMEHN CTOJIKHY/IACh KOMITAHUA-OIIEPATOD,
KOI7Ia B pe3ynbrare npoBoanMbIxX I'PIT He focTuraanch
MJIAHHPYEMBIE IEOUTBI IO CKBAXKUHAM.

HHxeHeps! Trican mpoBen UCCIIEAOBAHUE TIPHYUH
BO3HUKIIIEN IPOOGIEMBI U ITPEJJIOKIIIN PEMICHUE C
anprepHaTUBHON cucTtemon I'PI g coxpanenus
3KCILTYAaTAIIMOHHBIX XaPAKTEPUCTHK Iu1acTa. Trican
ObUIA TPEIOKEHA cucTeMa skuikocTu I'PIT TriFrac-C,
COCTOAIIAS U3 IMPKOHUEBOI'O (zirconate) CIIuBaTesIs U
3areJInBaTess Ha OCHOBE KAPOOKCUMETHUIIICIUTIONO3bI
(CMO).

CucreMa TriFrac-C uMmeeT yay4dIneHHbIEC XUMUYECKUE
CBOYICTBA, [IPAKTUYECKU HE OCTABJISACT HEPACTBOPUMOI'O
OCa/IK4a B TPEIUIUHE, TEM CAMBIM MUHHMAJIbHO [IOBPEX A5
POAYKTUBHBIN IIJIACT. Pa3mep TBEPABIX YACTHLI,
O0OPA3YIOIINXCS B PE3YJIBTATE PACIaZid CUCTEMBI
TriFrac-C, MuHnMyM B 10 pa3 MEHBIIIE pa3MepPa YACTULI,
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in North America:

Koamroounza 8 CegepnoiiAmepurxe

Figure 1 — C-T-assisted bydraulic fracturingf

was performed through the annular space of the coiled
tubing and after the treatment was done tensioning

of the coiled tubing caused the equalizing valve of

the bottom hole assembly to open returning the

bridge plug into the run-in position. The bottom hole
assembly was then moved to the level of the next
sleeve and the operation was repeated.

The company has recently developed TriFrac-C to
be used as a fluid system for hydraulic fracturing. At
present guar-based fraccing fluids are most common
in the industry. However, under the geological
conditions of tight reservoirs difficulties arise related
to the failure to observe the operational characteristics
of the productive formation as a result of injection
of guar/borate-based fraccing fluids. It was that
exact situation that the operator found itself in when
hydraulic fracturing did not produce the expected flow
rates. Trican’s engineers studied the reasons behind the
problem and came up with a solution — an alternative
fraccing fluid system to preserve the operational
characteristics of the formation. Trican offered
TriFrac-C system consisting of a zirconate crosslinker
and carboxymethyl cellulose-based gelifier.

TriFrac-C system has improved chemical
characteristics and leaves practically no insoluble
sediments in the fracture minimizing the damage
to the productive formation. The size of solid
particles resulting from the degradation of TriFrac-C
system is at least 10 times smaller than the particles
resulting from the degradation of guar-based fluids.
This system is also effective within a wide range of
temperatures (from 30 °C to 120 °C). TriFrac-C system
employs a unique combination of instant and delayed
crosslinkers the concentration and proportion of
which can be changed according to the customer’s
requirements and the existing formation conditions by
selecting viscosity factor separately for each operation.
Before starting fraccing operations TriFrac-C system
was demonstrated to the customer at Trican Well
Service’s research center located in Houston to agree
on the fluid stability factor and its impact on the
retained conductivity. The outcome fully satisfied
and even surpassed the customer’s requirements and
expectations.



06PA3YIOMUNXCA TOCJIE PACTIAA XKUJIKOCTEH, OCHOBAHHBIX
Haryape. Taxke fanHag cucreMa 3(pPEKTUBHA B ITUPOKOM
Juanasone remmeparyp (0T 30 °C go 120 °C).

B cucreme s)xuakoctu TriFrac-C 3agericTBOBaHA
YHHKAJIbHAS KOMOMHAITUSA CITUBATENIE MTHOBEHHOI'O U
3aMEIJIEHHOTO ACHUCTBH S, KOHLIEHTPALIHIO U COOTHOIIIEHUE
KOTOPBIX MOKHO U3MEHSATD COITIACHO TPEOOBAHUAM
3aKa34YMKA U UMEIOIUMCS IIJIACTOBBIM YCJIOBUSM,
NOA0HPAsi HOKA3ATENIH BA3KOCTU MHAUBUYAJIBHO JIJIS
K701 padoTsl. [1o Hagyana onepanui ['PIT cucrema
TriFrac-C ObU1a IPEICTABIEHd KOMITAHUU-3AKA3YHUKY B
HAy4YHO-HUCCIEJ0BATENBCKOM 1IeHTPE Trican Well Service,
PaCIIONOXKEHHOM B XBIOCTOHE, [JI51 COTVIACOBAHUSA
MOKA3aTEJIEN CTAOWIBHOCTH JKUJKOCTHU U €€ BIIMAHUS HA
OCTATOYHYIO IPOBOAUMOCTD TPeIHbI ['PIT. Pe3ynbrarsl
MOJIHOCTBIO YIOBIETBOPHIIN U JAXKE ITPEB3OILIN
TPEeOOBAHMA U OXKUAAHUA 3aKA3UNKA.

3akauka ;xuIKocTy I'PIT npoBOAMIIACE IO 3aTPYOY
KOJITIOOUHTI 4, 4YePE3 KOMIIOHOBKY MO BUXKHBIX MY(T,
KOTOPBIE OTKPBIBAJIMCH ITPU IIOMOIIN 3200HOTIO
WHCTPYMEHTA KOJITIOOMHI'A COITIACHO AJITOPHUTMY,
OIIMCAHHOMY BbIlI€e. M3HAYaIbHBIN JU3AUH OllepaALIUH
MNPEJIIONAraj 3aKa4Ky 18 TOHH necka ppaknuu 100 u
npormmnanTa pazmepoM 40/70 ¢ 3arpyskon 480 Kr/m> Ha
CTaJUIO.

Ilo Mepe 3aKaHYMBAHUSA CTAJUI O6pAO6OTKU
MIPEACTABUTE/IN MHKECHEPHOM I'PYIIIbI 3AKA34YUKA
MOCTOSHHO ONTHMHU3UPOBAJIU IU3ATH, OCHOBBIBASICh
HA MTOKA3aTeNAX (PPEKTUBHOCTH 3AKAYUBAEMOI
)kugrocTu 1 PEC macra. B mpornecce 3aKa4ky U'BMEHEHU A
NPOBONHINCH HENOCPEACTBEHHO B Iporniecce I'PIT Ha
OCHOBAHMU NIOKA34TEJIEH JABIECHUS HA 3A00€ CKBA’KHUHBI
HA HAYAJIBbHBIX, IPOMEXKYTOYHBIX U IOCIEAHUX CTAAUAX
06paboTKU. I'71e-TO B cepeIMHE TOPUZOHTAIBHOI'O YIACTKA
Ha cTaauu 3arpysku 770 kry/m? Trican nomyamnu CTOILT;
OJJHAKO, TIOCKOJIBKY TPy6a KONITIOOUHI'a HAXOAWIACH B
CKBAKMHE, IPOMBIBKA 320051 CKBA>KHMHBI OT XKUJIKOCTH
U IIPOIIAHTA ObLIA IPOBEJEHA 6€3 IOTEPh BPEMEHU,

U CJIEAYIONAS MY(PTA ObLIIA OTKPBITA 6€3 KAKUX-JIMOO
npob6eM.

Kommanus Trican Well Service npopeMOHCTpHUpOBaa
B JJAHHOM CJIy44€ CIOCOOHOCTD IIPEIIATATh
WHHOBAIIMOHHBIE PEMIECHUS 111 UHIUBU/yaJIbHBIX
crierupUYeCKuX NOTPEO6HOCTEN 3aKA3YUKA,

MPUMEH S KOMIUIEKCHBIH MO X0/ K TEXHOJIOTUYECKHUM
MPOLECCAM, 4 TAKXKE ONEPATUBHO PAOOTATH COBMECTHO
C 3aKa3YNKOM 151 JOCTUKEHH A OIITUMAJIbHBIX
PE3YNBTATOB U MOKA3aTeNer 3(PHEKTUBHOCTU. TakuM
obpazom, Trican Well Service TO3UITUOHUDPYET CeO HE
TOJIBKO KaK IOCTABIIIUKA OOOPYAOBAHUSA U TOTOBBIX
MPOAYKTOB, 4 TAKXKE KAK KOMITAHUIO, TPEIATAIONTYIO
BBICOKOTEXHOJIOTUYHBIE KOMILJIEKCHBIE PEIMICHUS.

MBI TAXOKE CYUTAEM, YTO HAII UHAVBU/YATbHBIA
MOAXO[ K 3aKa34UKaAM, YCTONYHMBBIN yPOBEHD
WHBECTHUIUI B HAYYHO-HUCCJIEJOBATENBCKHE U OITBITHO-
KOHCTPYKTOPCKHE Pa3pPabOTKHU, OIBIT PAOOTHI IO BCEMY
MHPY, 3HAHUS U YMEHHUA TTO3BOJIAT HAM IPEJOCTABIIATD
aJJAIITUPOBAHHBIE TEXHUYECKHUE PEIIECHUA IS
POCCHUIICKUX MTPOEKTOB PA3pabOTKU CIIOKHBIX
MECTOPOXKJEHNH, 4 TAKIKE OKA3bIBATD YCIIYTU CAMOTO
BBICOKOI'O KAUeCTBA. ©

Pucynox 2 —- Cmmumasn
HCUOKOCMB HA OCHOGE
2yapa

Figure 2 — Guar-based
cross-linked fluid

The fraccing fluid was injected thorough the coiled
tubing annulus using an assembly of sliding sleeves
which opened with the bottom-hole tool of the coiled
tubing following the above algorithm. The initial
design foresaw the injection of 18 tons of size-100 sand
and 40/70 proppant at 480 kg/m? per stage.

As the treatment stages were completed the
representatives of the customer’s engineering group
continuously optimized the design based on the
performance of the injected fluid and porosity
and permeability. During injection, changes were
introduced during hydraulic fracturing itself based on

Pucynox 3 - Cumuumasn
ascuoxocms I'PII TriFrac-C

Figure 3 — Cross-linked
Jraccing fluid TriFrac-C

the pressure indicators in the bottom-hole at the initial,
intermediate and final treatment stages. Somewhere

in the middle of the horizontal section at 770 kg/m?
Trican received STOP; however, since the coiled tubing
was in the hole, bottom-hole flushing of the fluid and
proppant was performed without time losses and the
next sleeve was opened without any problems.

In this case Trican Well Service demonstrated
its capability to offer innovative solutions to meet
customer’s individual specific needs by using a
comprehensive approach to the technological
processes and to work in a timely manner together
with the customer to achieve best results and
performance. Therefore, Trican Well Service positions
itself not only as a supplier of equipment and ready
products but also as a company which offers high-tech
integrated solutions.

We also believe that our continuous focus on
meeting our customers’ needs, our consistent investing
in research and development, world-wide working
experience, and our expertise will allow us to supply
customized technical solutions to Russian difficult
development projects by providing high-quality services. ®

Ne 2 (048) Maii / May 2014 41

%)
=
©)
@)
—
)
Z
am
Q
83
=




I

poaH

anIMbIEﬂEIBaFI
XUMUArR2014:

] jtey
& '_|_

\ Ay g

] e wl
ol '...J.’ § ! il ._IJ
I I =
. “BypoB:
| 5/
m e~ e L ._,""
i & _.I--'F'

2

i
o
il
.'-'

Komnanua «KPEOH SHEPOXKW» npurnawaet npuHATL yyactve B
TpeTtbeit MexayHapoaHoii koHdepeHuun «bypoean 1 MNpombicnoBas xumua 2014»,
KOTOpaA coCToMTCA 26 man B otene «banyyr KemnuHcku Mockean.

Wtorom npoBefeHna KoHpepeHuun NpoLwnoro roga, crano NoHWMaHue pocTa

notpebnenuns 6ypoBbiX pacTBOPOB ¥ NPOMBIC/IOBbIX peareHToB B Poccum no mepe

BbipaboTKK HedTAHLIX MecTopoXxaeHnin, HedTegobbiBaowme KOMNaHWnM HauMHAIOT

aKTMBHO OCBauBath pecypcbl Boctounoi Cnbupu, lansHero Boctoka u

KOHTUHEHTaNbHOro Wwenbda, rpe paspaboTka MeCTOPOXKAEHWIA NPeCTaBNAETCA
TEeXHONOTMYECKW KpaiHe CNOXKHOW, U TONbKO 3anafiHble CEpBUCHbIE KOMMNaHUK NONHOroO
LMKNa cNocobHbl CNPaBuTLCA NONHOCTBIO ¢ NogobHOro poaa 3agayamu. B poccuu

CRnoXunack cuTyauus, Korga byayiyee otevecTseHHoN HedTenobbluM HanpaMyio

3aBMCUT OT AOCTYMHOCTU MHOCTPaHHbIX TeXHONMOrMiA. CTpaTernyecku 3To HeNpUemnemo.
HeobxoanmMo KOHCONMANPOBATL YCUAUA FOCYAAPCTBEHHOWN BNACTU U HEdTAHbIX

KOMNaHWA AN HanpaBneHua BeKTOpa pa3BuTuA UHAYCTPUW B CTOPOHY OTEYECTBEHHbIX |
NPOU3BOAUTENEIN 1 NOCTABLYMKOB CEPBUCHBIX YCAYT 33 CYET CTUMYNIMPOBaHUA !’
OTpacnesoin Hayku n nHeectposaHuii 8 HUOKP.

|
«COCTOAHWE N NepCneKTUBbI Pa3BUTUA PbiHKa HedTecepBuca» — OAWH U3 OCHOBHBIX r
BONPOCOB KoHepeHuyun «byposas u MNpombicnoBas xumma 2014» L-

—_— — e 7 — T 'ﬂ!"'-' ww—“

llononHuTenbHyio MHPOPMaLIMIO O NPeACToALLe KOHGepPeHLUN MOXHO NONY4YUTh
no ten. + 7 (495) 797-49-07 unu e-mail: org@creonenergy.ru
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TMC Ha THKT

KayeCcTBeHHO, OnepaTtuBHO, HAAEXHO

[lpegoctasnsiem ycayri:

[pombicnoBo-reousndeckme nccneaoBaHNs
FOpM30HTaNbHbIX / CyBropru3oHTanbHbIX CKBaXUH 63 nx
rnyweHus (ocTaHoBKM) N0ObIX BUAOB CAOKHOCTY C
pervcTpaumven u nHTepnpeTaumen reonsnyeckux
AaHHbIX C 32009 CKBAXKMHbI B PEXINME «OH-NanH».

[loctaBka B ropusoHTasbHyt0 / CyOropusoHTasIbHyIo YacTb
CKBaXKMHbI 0B0ro 060pyAOBaHKA U annapaTypbl, B TOM
Yncne NPOCTPENOUHO-B3PLIBHONM annapartypsl AN
NVKBMAALWM NpuxBaTa 6ypoOBOro UHCTPYMEHTa.

Otbop npob B pabotaioLLiei ropu3oHTanbLHOM YacTu
CTBO/IA CKBaXXWHBI.

Fmpncmnuqecnaﬂ UHKAMHOMETPUA TOPU30HTA/IbHbIX
CKBa»WH.

[MpombiBKa (OCyLLKa) ropU30oHTaNbHOM /
cy6ropu3oHTanbHOM YacTi CTBOMA CKBAXKUH.

OnbIT paboThi:
bonee 250 ckBakuH-onepauwii 3a nocneaHue 3 roaa

- T http//yapsiu
Ten.: +7(495)748-18-12, +7 (34934) 9-11-23 Enmail: génr:-nil@y{a~p5.r‘u, office@ya-ps.ru
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[TEPBBIE B POCCUU ITTATH TPIT
C CO3TAHUEM KAHAJIOB JTAIOT
HAYAJIO HOBBIM HATTPABJIEHHVSIM

B CTUMYJISILIUU CKBAYKUH

HEDTAHBIX MECTOPOYKIJEHU®

FIRST STEPS OF CHANNEL FRACTURING IN RUSSIA
SET NEW DIRECTIONS FOR PRODUCTION INCREASE
OF THE OIL FIELDS®
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AHHOTAILIHA

Texnonozus cosoanus kananos 6 mpeuune I'Pl1 ¢
meueHuem Y2ie6000p00a 1o KAHAaLY BMECNO NPUBLIUHOLL
punempari uepe3 nopucmyro HaAbUsK)y UsMeHAem
ycmosguieecsa npeocmaesnerue o Poi npoeooOUMOCHILL
npoOnNnNarmHoO navKu. B 0CHO8e HOBOLL INeXHONO2ULL JIeHCAIN
uemblpe OCHOBHbLX KOMINOHCHINA:

1) nooawa nponnanma OJ1A 3ameca Ha 1o6ePXHOCHIL
NOPYUUOHHO, 4INO OBINIO PEai308aHO O1a200aps
MOOUPUUUDPOBAHIUIO TNEXHOSL02UHECI020 0O0DYO0BAHILA
U NPOZPAMMHOZ0 00CCNeHUCHUSL;

2) 0cobbLIl 1OOX00 8 NPOEKMUPOBAHUL U BbIITOTIHEHUL
nepgoparu;

3) UCNONB30BAMUE BOSIOKOHHBLX MOOUPUKAINOPOE
peosnozuit HcuoKocmit 0715 00ecneeHius 6PemMeHHOLL

U NPOCMPAHCIMEEHHOLL CMAOUNBHOCITIU KAHA06;

4) pacwemnan mooens 018 ONMUMUSAUUL 2e0MeMPULL

KAaHAN08.

Tuopopaspois ¢ cozoanuem Karanio6 Havudal
npumeramscs 6 Poccuu 6 2008 200y 8 paAmKax noaesulx
UCNBIMAHULL 8 MECHOM COMPYOHUHUECINGE MENCOY
KOANCKIMUBAMU 1POUSE00CMBEHHUKOS U PA3PAOOMHUUKOE.

Zlnsa nocmpoenus HaoexncHoll 2e0Mexanudeckoil mooen

U ONMUMUSAUULU 2OMCINPULL TPONTIAHIMHBLX CINPYKNYD
06l nposeder HeOOXO0OUMbLLL KOMNICKC PAdOont 1o
2e0PU3UECKOM) UCCACO0BAHUIO CKBANICUNH-KAHOUOAINOB.
Bancroim pe3yismamom nepeslx UCnblnaruli A6.14emcs
coxparenie CO30aHHOL KAHANLHOLL CMPYKMYPoL 6
00.7120cpounoil nepcnexmiuse. O6padbomarHvLe CKEANCUHbL
0eMOHCMPUPYION CINAOUNILHBLE 0COUMBL)IHCe 8 IMeUEeHUE
uemoipex.nem. Ha ce2oonaumuil oems 6 Poccuu 8b11n011eHo
oonee 90 I'PII ¢ co30aruem Kamdaios npu nostHoM

OMCYmMCcmeuL npescoespemerHHoll OCmarHosKi padomo.

(«cmonoe»). Kpaitre Hu3KUil PUCK «Cmona» CiaJl OOHUM U3

CAMBLX BANCHBLX PEUMYULECING 1020 MeI00d: € OOHOLL

CIMOPOHbL, BOTOKOHHbLE 000ABKL CYULCCINECHHO VL) HULAION]

MPAHCNOPMHBLE CBOLICINGA HCUOKOCMIL 2UOPOPA3PLIEA

npu neperoce nponnarma, da, ¢ Opyzoit CmopoHbLl, Ha u4ue

ABSTRACT

Channel fracturing technique changes the concept
of proppant fracture conductivity generation
by enabling hydrocarbons to flow through open
channels instead of the proppant pack. The new
technique is based on four main components:
proppant pulsing at surface with fracturing
equipment and software, a special perforation
strategy, fibrous material lo deliver stable channels,
and a set of models to optimize channels geomelry.

Channel fracturing in Russia’s oil fields began in
2008 as field testing operations in tight collaboration
with the development team. Full-suite logs provided
geomechanical models and ensured fracture
chanmnels optimization. An important result of those
[irst treatments was long-term channels stability. The
treated wells continue to show stable productivity
over a four-year period.As of todeay, more than 90
channel fracturing treatments bave been pumped in
Russia with no screen-outs.Avery low screenout risk
bas become one of the most important advaniages
of the technology; the fibers make fluid more stable
while the presence of clean pulses around proppant
Structures ensure bridging-free flow.As the channel’s

*TaHHBIN JOKJIA/L ObUT IIPEICTABICH Ha MEXK/TyHApOIHOM HE(PTEra3oBoMi
TexHosornyeckoi kondepenuuu (International Petroleum Technology
Conference), B ITexune (Kurait), 26—28 mapra 2013 1.
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NOPULULL HCUOKOCTIU O3 1TPONNAHING CROCOOCMBYen
npexpauieriuIo Yeeaure s pasmepa nponnanimmbLx
nPoOOK U ux dasbHetiuemy paspyuieriro. I1ockonsK)
1POBOOUMOCIIL KAHAILHOLL CMPDYKNTY oL TPAKIMUYECKU
e 3a8UCU OM Pamepa 3epra PACKAUHUBAIOULe20
azenma, PuKCUPyIou,e20 Karaiol 6 OMKpbLNoOM
cocmosHuLL, 00PAOOMKU MOICHO BbINOSIHAMD, UCHOTIL3) A
MENKO3ePHUCIbLE NPonNarmaL ¢ pasmepom 3epra 20,40
unu 16/20 emecmo 12/18,uwmo marice CHUICAem puck
BO3HUKHOBCHUA «CIMONCL».

I'PI1 ¢ co30aHuem Kamnanos 6 KOMOUHayuL ¢ abpasueHotrl
necxocmpyiiHoti nepgopaueri npoOeMOoHCmMPUpPOBaL C80I0
aAPhPpexmusrocms 014 MHO2ONJACINOBHLLX MECIMOPONCOCHU.
Taxasn mexHuKa 3aKaniusanus 2aparmupyen
HeobXx00UMOe PachnpeoeneHie nPUeMUCmocniu Menco)
nepPoparuorHHbIMIU 2DYNNAMU /L1 O0PA3OBAHIA
3a0anHOLL 20MeMPULL KAMHATIO08, d MAKIce 00ecneuusaen
becnpensamcmeenioe npoxoNcoeHue nponnanma 4epes
nepgoparuorbie Omeepcmusl.

Texnonozusa I'PII ¢ co30anuem Kamnaioe A6AAemcsl
0eticmeerHblM CHOCOOOM YBENUMUINDG NOJYONUHY
mpeujurbL npu yeeaudeHuU 0ouye2o 0osema padomeol.
Boi/10 661n0/1He1H0 SHAUUIMENbHOE KOAUMECINBO MAKUX
pabom c maccoll nponnanma, PasHolmacce nponnanimd
8 00bIM1OIL pabome. B pe3yiomame co30amvl Karaibl
bosbieri ONUHBL 1 OOCIUH)YMbL O0NbULLLE 0eOUMbL 8
HePMAHBLX NIACMAX HUSKOU nporuyaemocmu (1-3 m/).
Ananuzupys 000611y NPOCIMUMYNIUDOBAHHBLX CKEANCUN 6
NAMIU PASTUMHBLX DE2UOHAX, ObLNUL HALIOCHbL KOPPeAAL UL
MENHCOY NPUPOCINOM 00U MO CPABHEHUIO C OOLIMHBIM
I'PITu 3naveruem i npooyxmuero20 Heghmsanozo
naacma: wem eviude ik, mem 6ojiee sSHauumesoHo
npeumyuecmeo Karaioio2o I'Pl1

BBEJEHWE

I'uIpOpas3peIB IJ1ACTA B 3a11aiHOU Cubupuy, 6€3yCI0BHO,
ABJIAETCS Han6bo0see 3(PPEKTUBHBIM METOJOM
YBEJIMUYEHUA JOObIYM HEPTU. BOJIbIIASA 4aCTh HEOKOMCKHUX
3aJIeKeN B parione Hedrerorancka o61a1aloT HU3KOU
NPOHULIAEMOCTBIO (1-3 M/I) 1 BBICOKO CJIOUCTOM
HEOJHOPONHOCTHIO. [IpHOGCKOE MECTOPOXKACHUE, OTHO
U3 CAMBIX OOJIBIIUX HEPTAHBIX MECTOPOXKECHUI B
MHUPE, MOKHO PACCMATPUBATD B KAYECTBE TUIIUYHOI'O
IpUMEPA AJI51 ITOTO paroHd. IO6EIYa HA 3TOM F'UT'AHTCKOM
MECTOPOXKAECHUM BEAETCA U3 TPEX IIPOAYKTUBHBIX
m1acToB — AC12, AC11 1 AC10, nX CBOMCTBA IIPUBEJICHDI B
Ta6J1. 1. BO MHOT'HIX CJTy4asgX CKBA’KHHBI SKCILUIYATHPYIOT
Cpa3y HECKOJIBKO ILIACTOB. IIlnpokoMacmrabHoe
UCIIOJIb30BAHUE I'U/IPOPA3PHIBA /I MHTEHCU(PUKALTIHN
NPUTOKA HAYAJIOCH € 2002 roga. icTopus afanTaiuu
nusariaa I'PIT onmrcana TUMOHOBBIM C KOJIJIETAMU
(2006 rox) u HukurunsiM ¢ kosuieramu (2007 rog).
[IpHUO6BCKOE MECTOPOXKIEHUE BCEITA ObLIIO OCHOBHBIM
MOJIMTOHOM JiJIs1 AIIPOOAIIMU HOBBIX TEXHOJIOI' U 1O
IPUYHHE XOPOUIEN N3YYEHHOCTU: IIOJTHOOO'bEMHBIN
koMIuiekc I'MC, oT60op KepHA, UCCIENOBAHUSA
I€OMEXAHNYECKUX CBOMCTB U U3MEPEHUA T€OMETPUU
TPEIIWH OBLIN BBIIIOJTHEHBI B IECATKAX CKBAKHUH.
OTIIMYUTENBHON OCOOEHHOCTHIO BBIIIEYKA3aHHBIX
MJ1ACTOB (HEOKOMA) SABJISIETCSI HU3KAs1 OOBOAHEHHOCTD,
MO3TOMY YBEJINYEHHE BBICOTHI TPpeImMHbI ['PIT, Kak
MPAaBUJIO, HE IPUBOJUT K ITOBBIIIEHUIO COJAEPKAHNA BOJIbI
B JIOOBIBAEMOH IIJIACTOBOM XKUJKOCTU. TAKUM 06PA30M,

conductivity does not depend on proppant size to
bold channels open, treatments can be performed
with smaller proppants (20/40 or 16/20 mesh)
instead of larger proppants (12/18 mesh) that bave
an increased risk of screenout.

In combination with abrasive jetting perforations,
chanmnel fracturing has proven to be an efficient
stimulation solution for Russia’s multi-layered
reservoirs. This completion technique ensures proper
Slow distribution into perforation clusters according
to the chanmnel’s specific requirements.

It also allows reliable proppant admitiance through
Jetted caverns.

Channel fracturing increases the effective half-
length with increased treatment size.A considerable
number of channel fracturing jobs with proppant
mass equal to standard fracturing designs
bave been performed — significantly increasing
chanmneled length and providing better production
in low permeability (1 to 3 mD) oil reservoirs.
Based on production analysis of stimulated wells
in five different areas, a correlation between
incremental channel fracturing productivity over
the conventional stimulation technique and kH
value of the formation can be made: the bigher the
RkH the more significant the advantage of the channel
Jracturing is in oil wells.
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INTRODUCTION

Hydraulic fracturing in western Siberia is by
far most effective method of oil production
enhancement. Majority of the Neocomian
formations have low permeability (1-3 mD) and
high lamination in the fields around Nefteyugansk
City. Priobskoe Field, one of the world’s largest
conventional oil fields is a representative sample
for the area. This giant field produces from
three formations — AS12, AS11 and AS10, whose
properties are shown in the Table 1. Many wells
have simultaneous production from several
intervals in which massive hydraulic fracturing
treatments were placed since 2002 to maximize
production. A history of the propped fracturing
designs evolution was written by Timonov et al.
2006 and Nikitin et al. 2007. Priobskoe was always
a primary target for new stimulation technologies,
since it is relatively well-studied; full-suite logs,
core analysis, gecomechanics studies and fracture
geometry measurements are available for dozens
of wells. Another feature of the formations is low
water contents. Since this significantly lowers the
risk of the fracture growing into a water zone,
the optimum fracture design can be modeled
without restrictions on the treatment size and
proppant concentration. Several iterations in the
optimization process were made with various new
technologies that deliver longer fractures, cleaner
proppant packs and better fluids.

As a next step in the evolution of the optimization
process, channel fracturing was field tested in
2008 with the goal of testing its applicability
and to further improve on its delivery. Channel
fracturing is based on the concept that allows P
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MAaKCUMAJIbHBIH OObEM PpaOOTHl U MAKCUMAJIbHAS
KOHIEHTPAIUS HE SBJISIIOTCS OIPAHUYHNBAIOIIUMU
daKTOpaAMHU JJ1 JOCTUXKEHUS OIITUMAJIBHOT'O IN3aHA
IIPU IPOEKTUPOBAHUU PAOOTHL. BbIIIO COBEPIIEHO
HECKOJIBKO HIATOB /151 OITUMHU3AL N PE3YIBTATOB
TUJPOPA3PHIBA ITyTEM UCIIOIBb30BAHUS Ps1Jd HOBBIX
TEXHOJIOTHH JIJIs1 CO3/1aHMS 60JIe€ IMHHOMN TPEIIUHBI,
JAIOIIMX JIyYIIYIO OUHUCTKY IIPOMITAHTHOM ITAYKU U
60J1€€ BBICOKOE KA4ECTBO XKUJKOCTU I'NPOPA3PHIBA.

hydrocarbon flow inside the fracture through

open channels between propping pillars. Open
channels are obtained by pulsing proppant on
surface in conjunction with specialized equipment
and fibers which creates heterogeneous proppant
placement. Fibers are necessary to prevent proppant
settling during placement and closure. As a result,
unpropped, interconnected spaces remain thatare
stable and open for flow. Conductivity of the

Table 1 — Average Properties of the Priobskoe Field

Tab6auya 1 — Ocpeonennvie c60licmea naacmos IIPuoo6cKozo mecmopoicoenus

IInacmuwt/ Reservoir Layers

IInacmossie xapaxmepucmuru / Reservoir characteristics

AC10 /AS10 AC11 /AS11 AC12 /AS12
BeprukanpHas orMeTKa / Average TVD, m 2410 2450 2560
Tun komiexkTopa / Type of collector Teppurennbii/Terrigenous
HH mMomHoCTb, M / Average net pay, m 10 12 25
IopucrocTs / Porosity 0.19 0.19 0.18
Hedrenacsimensocts / Oil saturation 0.68 0.70 0.66
IIponuriaemocts, M/JT / Permeability, md 1-3 1-5 1-2
Copeprkanue ruH / Shaliness 0.7 0.6 0.75
Koadd-T pacuneneHHocTH / Scattering coefficient 4 5 10
Temneparypa, °C / Temperature, °C 88 89 93
HauanbHoe faBieHue, at™ / Initial Reservoir pressure, atm 240 248 250
BaskocTs HEDTH, cIT / Oil viscosity ( in-situ conditions), cp 152 1.36 1.36
[110THOCTDL HE(MTH B I yCI0BUAX / In-situ density of oil 0.796 0.775 0.788
IIOTHOCTB HEPTH B IOB-BIX YCI-X / Surface density of oil 0.868 0.866 0.863
Koadd-1 coxumaemocTu / Volume compressibility 1.196 1.229 1.202
CopnepskaHue cepbl ¥ mapacduHOB B HedTH, % / Sulfur, wax - content in oil, % 118 /247 1.25/2.48 118 /252
JlaBneHue HACkIeHUs, aT™ / Bubble point pressure, atm 83 100 100
T'a30BbIl hakTOp, M?/M> / Gas saturation, m?/m? 51 55 49

CJIeIyIOIUM IIAT'OM C LIe/IbIO orrTuMusanuu 'PIT B
2008 rozry 6610 IPOBEJAEHHUE MOJIEBBIX UCIIBITAHUI
Hosoro Metoza I'PI1 ¢ cozmannem KaHaIOB BHYTPH
TPENUHBI, HAXOJJUBIICTOCS B TO BPEMS HA CTA/TUU
HHWOKP. Llesib MUJIOTHOM KAMITAHUM COCTOSJIA B
POBEPKE IPUMECHUMOCTH U B IAJIbHEUIIIEM YITYUIIICHUH
NPOLEIYPHI BBITTOJIHEHUA. [ UIPOPA3PHIB C CO3JAHHUEM
KAaHAJIOB IPEACTABSICT NPHUHITUITHAIBHO HOBBIH MOJIXO/T
CO3JAHUA IPOBOAUMOCTHU TPEMUHBL. OH IPEAIIONAraeT
CO3/JAHUE KAHAJIOB B IIPOIITAHTHOI ITAYKE B TPEIIVHE
I'PTL. TIpu 5TOM BO BpeMs JOOBIYU UMEET MECTO
CBOOOJIHOE TEUEHHE YIVIEBOJOPO/IA TTO KAHATTY BMECTO
pUABTpALINU YEPE3 NPONIIAHTHYIO NAa4YKy. CO34aHNE
OTKPBITBIX KAHAJIOB IOCTUTAETCS TETEPOIr€HHBIM
PAa3MEMEHNEM PACKIMHUBAIONIETO AT'€HTA: IIPOIIAHT
B KUJIKOCTD T'MJIPOPA3PHIBA IOAAETCA HA IIOBEPXHOCTD
HE HEIIPEPBIBHO, 4 ITIOPIUAMH, C UCTIOJIb30BAHHUEM
CHELNAJIBHOIO OOOPYIOBAHUA U BOJIOKOHHBIX JJOOABOK.
Bonokna npeoTBpanmaoT OCEAAHUE ITPOIIUPOBAHHBIX
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channels is significantly increased compared to
a homogenous proppant pack.

Figure 1 provides a visualization of the pillars
distribution, fracture walls bending between
them (left side) and resulting flow channels
(right side).

Fundamentals and mechanisms of channel
fracturing can be found in the first publication by
Gillard et al.,, 2010 and more recent one by Medvedev
et al,, 2013. Case studies from western Siberia can
be found in publications by Kayumov et al., 2012
and Sadykov et al., 2012. This paper will detail a
comprehensive and long-term report on channel
fracturing treatments performed within a four-
year period, starting with its very first steps in field
testing followed by long-term channels stability
study. Finally, the paper will summarize applications
developed locally in Priobskoe, Prirazlonoe and
Malobalykskoe fields.




061aCTEN B XKUJKOCTH MOJ ICHCTBUEM I'DABUTAIIMOHHOI'O
TOJI51 BO BPEMSI 3AKAYKU U 3AKPBITHS TPEIIHUHBL B
pE3yIbTaTE TAKON OOPa6OTKHU B IPOMIIAHTHON ITAYKE
06pPA3YIOTCS HE 3aTIOTHEHHBIE TPONMIAHTOM, COEJUHEHHBIE
MEXAY COO0M OOIACTH, KOTOPBIE OCTAIOTCS OTKPBITBIMU U
CIIY2KAT KAaHAJIAMU JIJI TEKYIIEN *KUIKOCTH. [IpOBOAMMOCTD
ITUX KAHAJIOB CYHICCTBCHHO BBIIIC ITIPOBOAVMOCTHU
OJTHOPOAHOM NPONNAaHTHOM HabuBKu. Ha puc. 1
IPEACTABJICHDBI PE3Y/IbTATHI YUCJICHHOI'O MOJCTIUPOBAHUA
(cnesa) nporuba CTeHOK TpemuHbl IPIT Mex 1y 1ByMs
3aIIOJIHEHHBIMH IPONIAHTOM OOIACTAMH, A TAKKE TCUEHHE
YIVIEBOLOPO/AA IO KaHaJIaM (CIIPABA).

OCHOBBI M MEXAHU3M HOBOT'o MeTojia I'PIT, a Takke
CBEXKUE PE3YIBTATHI IPUMEHEHHUS OITYOJINKOBAHBI B

FIRST STEPS OF CHANNEL
FRACTURING

Research of the formation’s mechanical properties
was conducted with advanced well logging prior to
the start of field testing of channel fracturing using the
correlations between static and dynamic properties
obtained by core analysis. The geomechanics of
Priobskoe field and its importance to fracture
geometry optimization was described by Nadeev et
al, 2012. The most important parameter required to
recognize field trial candidates was the dimensionless
ratio between Young’s modulus and in-situ stress. A
cut-off requirement of greater than 275 for this ratio
was used due to the concept of channel stability in

TECHNOLOGIES

CTaThsX ['M1apaa ¢ KoJaneramu
(2010 ro) u MeaBeneBa C KOIEraMHu
(2013 ron). O6€ my6IMKaAIUU OYECHb
JIETAJIBHBIC, YIIEISIIOT OOIBIIOE
BHUMAHHUE TEXHUYECKOU CTOPOHE
HOBOTI'O METO/I4, 4 TAKXKE 3HAKOMSAT

C PE3YIBTATAMH YHCIEHHOTO
MOJIEIUPOBAHM S, TAOOPATOPHBIX U
TOJIEBBIX UCIIBITAHUH. [Tocnennue
PE3YABTATEI IPUMEHEHNA B 3AI1a/THON
CubnpH IpeICTABICHBI B pab0OTAX

Karomosa ¢ koyuteramu (2012 rog) u
Cazpixosa ¢ kojueramu (2012 rom).

B gaHHOY cTaThe OyZEeT IPEACTABICHA
BCECTOPOHHAA HH(POPMALUA

0 pab0oTax, BBIIIOJHEHHBIX I10
TexHoaoruu I'PI1 ¢ co3panuem KaHaJI0B
B TEYEHHE YETBIPEX JIET, HAUNHAS CO CTAIUU IOJEBBIX
UCIHBITAHNUH, PE3YJIBTATOB UCCIEAOBAHMA JOJATIOBPEMEHHOM
CTAOMJIBHOCTH KAHAJIOB M 3AKAHYUBAA [IEPEJOBBIMU
NPUWIOXKEHUSAMH, PA3PA0OTAHHBIMUA HA MECTHOM YPOBHE
Ha [Iprno6ckom, [Tprupas3toMHOM 1 Mao6aIbIKCKOM
MECTOPOXKACHUSAX.

I'PIT C CO3AAHUEM KAHAJIOB —
[TEPBDIE HTATHA

MexaHu4YeCKHE CBOHCTBA IIACTOBBIX IIOPOJ, ObLIN
IOJIyYEHBI IO HA4AJ14 IIOJIEBBIX UCIIBITAHUN B PE3Y/IBTATE
uHTeprpeTrannuu Komiuiekca I'MC, ¢ uCronb30BaHUEM
KOPPEJIALUH 10 KEPHY MEXKAY CTATUYECKUMU U
JTUHAMUYCCKUMU CBOUCTBAMU. [eomexaHmka IIpruo6Cckoro
MECTOPOXKIEHUA U €€ BAXKHOCTD IS OIITUMU3ALINH
reomeTpuu TpemnHbl [PIT pacKpbIThl HaieeBbIM ¢
xoyuteramu (2010 rox). Hanbosiee BasKHBIM TAPAMETPOM
pu OTOOPE CKBAKUH-KAHIU1aTOB 1o/ I'PIT ¢ co3ganuem
KAHAJIOB ABJIAECTCSA 6€3PA3MEPHOE OTHOMIEHUE MOJYJIS
IOHIa K TOpHOMY JABJICHUIO. DTOT IIAPAMETP JOJIKEH
OBITb >275 B COOTBETCTBUHU C KOHLIETIITUEN YCTOHUYHUBOCTH
KaHAJIOB, COIVIACHO KOTOPOM CTEHKU TPEIIUHDI
JOKHBI 06/1a1ATH IOCTATOYHO JKECTKOCTBIO, YTOOBI
IIPOTUBOCTOATH TOPHOMY JaBJICHUIO. CIIEIUAJIbHOE
MIPOrPAMMHOE OOECIIEYEHHE CO BCTPOEHHBIMH
MEXAHUYECKUMU U TUPOANHAMUYECKUMU MOJAEIAMU
IIPUMEHSJIOCH /I OITUMHU3ALINY PA3MEILECHNA IIPOIIIAHTA
B TPELIUHE, 4 TAKIKE OLIEHKH IIPOBOJAUMOCTH CTPYKTYPBI
KaHaJIoB. Ha puc. 2 npuseseH (parMeHT KapOTAXKHOM

Pucynox 1 - IIponnanmusie cmpysmypast, yoepracusailonjue CimenKu
mpeusunsL Om ROAHO20 CMBIKAHUA (C1e6a) U NOMOK Y21€6000P0006 uepes
cpopmuposannsvie kanaast (cnpasa)

Figure 1 — Proppant pillars and fracture walls bending between them (left)
and oil flow througb the remained channels (right)

which the walls of the fracture must be stiff enough
to withstand closure stresses. Modeling software was
used to optimize the placement of proppant and a
numerical simulator was used to obtain a conductivity
estimate of the treatment based on incorporated
mechanical and hydrodynamic models. Figure 2 shows
a combination of a lithology model together with
geomechanics tracks in the middle which provides
values for the Poisson’s ratio and Young’s modulus of
Well A that was among the first channel fracturing
candidates worldwide.

A fracturing treatment was successfully placed
with 50 tons of 20/40 resin coated proppant (RCP)
transported with a sufficient amount of cross-linked
fluid. Figure 3 shows the interpretation of fracture
height based on sonic anisotropy (left) and provides P
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properties of AS11
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Figure 3 - Channel fracturing in Well A, geometry

JUATPAMMBI C TIUTOJIOTUEN U T€OMEXAHUYECKUMU
apaMeTPaMU, KOTOPBIE UCIIOIb30BAIUCH JJId PACYETA
xoaddunuenTa Ilyaccona u moayss KOura Cks. A — OJHOTO
U3 IIEPBLIX KAHANUAATOB HA CTUMY/IUPOBaHME MeTOAOM I'PIT
C CO3AHUEM KAHAJIOB.

B xX0oz1€ CTUMYJIALIMY CKBA>KHUHBI B ITACTE JOCTATOYHBIM
06'BEMOM CHIUTOH KUJIKOCTH OBLIIO YCIENTHO PA3MEIICHO
50 TOHH nTponmnaHTa pazmepom 20/40 ¢ pE3MHOBBIM
nokporTueM (RCP). Ha puc. 3 mOKa3aHbI BBICOTA
TPELUHEI (CJIEBA), IIOJIYYEHHAS UHTEPIIPETALIUEH
JIAHHBIX AKYCTUYECKON aHU30TPOIINH, 4 TAKXKE NPOPUIIb
TPELUHBI U €€ reoMeTpus (Cripasa). HezaBucumole
U3MEPEHUS BBICOTHI TPEIINHBI ITOKA34JIH, YTO UMEJ MECTO
3HAYUTEIBHBIN POCT BBICOTHI 34 IPEIEIIBI IPOAYKTUBHOTIO
uHTepBAIA. CIIONb3yst UX COBMECTHO C JAHHBIMU
3a00MHOI'O JATYMKA JABJICHHUS, MOKHO I10 AHATINU3Y KPUBOU
JABJIEHUS OTHOCUTEJIBHO TOYHO BBIYUCIUTD MUPUHY
U NIOJTYJIMHY. DTOT METOJ, MOJETUPOBAHUS TPEIIHUHBI,
UCIHOJIb3YIOINI KPOCC-IUIIOIbHbBIE AKYCTUYECKHUE JAHHbIE
JIETATEHO OMTUCAH HUKUTHHBIM € Kosuteramu (2006 rop)

1 HUKUTHUHBIM € Kosuteramu (2009 rog) B ucropuu
MNPUMEHEHNA HA CKBAKMHAX [IPHOOCKOTO MECTOPOXKIEHUA
1 KMHAMMHCKOI'O MECTOPOXKIEHUSA COOTBETCTBEHHO.
PaccunTanHasg reoMeTpHa UCHOIb30BAIACD 1JIA
BBIIIOJIHEHU A YHUCIEHHOI'O MOJE/IMPOBAHM A, KOTOPOE
MNOATBEPANIIO CTAOUIBHOCTD U BBICOKYIO IIPOBOAUMOCTD
KaHaJIOB. OCHOBBIBAACH HA U3MEPEHHUAX U PE3YJIBTATAX
MOJENTUPOBAHMA, ObJIO IPUHATO PEMIEHUE CAENATD
PaCIHCaHUE 3AKAYKH O0JIEE ATPECCUBHBIM 110
KOHIIEHTPALINUU ITPOIMNAHTA U YMEHBIIUTD, KOTZJA 3TO
BO3MOKHO, CKOPOCTb 3aKa4YKU KUAKOCTHU I'PIT, 4TOODBI
YMEHBIIUTDH POCT TPEMUHBI B BLICOTY. KaK 6b1JI0 MOKAa3aHO
MO3/JHEE B HECKOIBKUX IIPUMEPAX, 064 BHECEHHBIX
MU3MEHEHUS IIOHU3UIN PUCK POCTA AABJIEHUA ITPH 3AKAYKE
MPOMITAHTA Y MO3BOJIMJIA OIITUMHU3UPOBATH TEOMETPUIO
TPEIIWHBI B ClIy4ae KaHaJabsHOro I'PI1.

Bo Bpems n1epBbIX 0OPabOTOK /151 YMEHBIICHUSI PUCKA
3PO3NUH U OCAKIECHUA IPONITUPOBAHHBIX OOJIACTEN
HCIIONIb30BAJICA IIPOIIAHT C PE3UHOBBIM INIOKPBITUEM BO
BpEMSI BCEH pabOThL. YTOOBI YMEHBIINTD PUCK OCEIAHHU S
MIPOIIIAHTA BO BPEMA 3aKAYKHU, PA3MED MPOIIIAHTA
OBLJI BBIOPAH HAMMEHBIIINI U3 TOI'O, YTO IPEAJIAraIOCH
IIPOU3BOUTEIIAMM, — IIPOIIIAHT CPEAHEN IIPOYHOCTH
pasmepa 20/40. B nocaeayomux paboTax ¢ IPUMEHEHUEM
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visualization of fracture width profile and geometry
(right). It was shown by the independent fracture
height measurements that a significant amount

of height growth occurred outside of the net pay
interval. Coupled with precise pressure history
match using a bottom-hole memory gauge, it was
possible to calculate fracture width and half-
length with relatively high accuracy. This fracture
modeling method which is based on cross-dipole
sonic was detailed in case studies for Priobskoe
wells was described by Nikitin et al. 2006 and for
Kinyaminskoe wells - by Nikitin et al., 2009 and is
common for the area. This calculated geometry was
used in a numerical simulator which confirmed

the stability and high conductivity of the channels.
Based on the measurements and modeling results,
it was decided to increase the aggressiveness of

the design and reduce the pumping rate when
possible to minimize fracture height growth. As

it was shown with several cases afterwards, both
adjustments lowered the risk of entrance issues and
further optimized the fracture geometry in the case
of channels fracturing.

During the first treatments, resin-coated
proppant was throughout to minimize the risk of
pillars erosion and settling at the expense of higher
treatment costs. The smallest available proppant
was used, 20/40 mesh, to reduce proppant
settling while pumping. All the following channel
fracturing treatments in Russia and the world
incorporated RCP only at the last stage (if at all) and
it was proven that presence of degradable fibers
is sufficient to hold proppant particles together
during placement and fracture closure period.

In addition, closure stress prevents proppant
pillars from settling and eroding after fibers have
degraded.

Since proppant is placed heterogeneously,
it requires 55—60% of the proppant material
compared to a conventional treatment. Since fluid
volume stays the same, the fractures have relatively
the same geometry. The reduced proppant volume
is replaced by void spaces inside fracture, what
are originally filled with cross-linked fluid and
fibers, and replaced by hydrocarbons during the
production phase. Channels affect the fracture
properties by increasing the conductivity by orders
of magnitude. The fracture also cleans out in a more
efficient way through open channels from fluid
and polymers, which provide a higher effective
half-length which is extremely important in low
permeability formations.

Figure 4 represents a dimensionless productivity
(Jd) comparison between channel fracturing
(blue) and conventional treatments (orange). Jd is
useful tool to compare oil wells producing from the
layers of different permeability and net pay under
different drawdown values, which was the case
for a majority of wells in the studied areas due to
heterogeneity of the formations and artificial lift as



HOBOro Metoaa I'PIT B Poccuu u B Mupe RCP eciiu u
UCIOJIb30BAJICS, TO JIMIIb HA TOCIEAHEN CTAANUU, U

OBLIO TTOKA3aHO, YTO BOJIOKOHHBIN MAaTEPHAJI ABJISIETCS
JIOCTATOYHBIM UTHCTPYMEHTOM JIJIs1 TOAAEPXKAHU A
LEJIOCTHOCTU NPONIAHTHBIX CTPYKTYP. [ToMuMo

3TOr'O, TOPHOE IABJIEHUE IPENATCTBYET OCAXKICHUIO
IPONIUPOBAHHBIX OOJIACTEN TTOA JEUCTBUEM I'DABUTALIH
U UX 3PO3UH NOCJIE PACTBOPEHUS BOJIOKOHHOM JOOABKH.

TTOCKONBKY IPOMMIAHT PA3MEIIAETCA TETEPOTEHHO,
ero Tpeéyercst 55—60% oT 06'beMa MPOTTIAHTA TSI
06bI9HOTrO I'PIT. [TOCKONIBKY NOTHBIN OOBEM KUIKOCTU
I'PIT oCcTaeTCa HEU3MEHHBIM, TPEMUHA UMEET IIPUMEPHO
Ty XKe reoMeTpulo. O6beM, CBOOOHBII OT IIPOMIIAHTA
Y1 U3HAYAJIbHO 3aMEILIEHHBIN CIINTOM JKUJKOCTBIO U
BOJIOKOHHBIMH JJOOABKAMH, BO BPEMS PEKHMA TOOBIYN
34II0JTHEH YITIEBOJOPOIOM. BiIMAHME KAHAJIOB HA CBOMCTBA
TPEIMMNHBI OTPAXKAETCA B MHOTOKPATHOM YBEJIMUYEHUH €€
IPOBOJAUMOCTHU. [TOMUMO 3TOTO, OUMCTKA TPEIIUHEI OT
KNUAKOCTH I'PIT U TOJIMMEPOB Y€PE3 OTKPLITHIE KAHAJIbI
MPOTEKAET 60JIEE MHTEHCUBHO, YTO OOECIIEUNBAET
OOBITYIO A(PPEKTHUBHYIO ONTYAIHNHY, KOTOPAas KPariHe
BA’KHA B HU3KOIIPOHUIIAEMBIX KOJUIEKTOPAX.

CpaBHEHUE UH/IEKCOB O€3PA3MEPHON MPOAYKTUBHOCTH
(Jd) ckBaxuH, UHTECHCU(PUITUPOBAHHBIX HOBBIM METOZIOM
I'PTT (cMHMM LIBETOM) C PE3YABTATAMU OOBIYHOTO I'PIT
(OpaHIKEBBIM LIBETOM), IIOKA34HO Ha PUC. 4. FICTIO/Ib30BaHUE
Jd ABiIsIe TCA NOJIE3HBIM, KOTZIA TPEOYETCA CPABHUTD
NPOAYKTUBHOCTDb HE(PTAHBIX CKBA’KUH U3 IIACTOB,
MMEIONIUX PA3HYIO MPOHUIIAEMOCTD, MOIITHOCTD U
JIaBJICHUE, YTO OBLJIO XAPAKTEPHO /IJIs1 OOIBIINHCTBA
CKBA’KUH B 3TOM HCCJIEJJOBAHUU M3-34 HEOTHOPOJHOCTH
MECTOPOXKAECHUA, 4 TAKKE IPUMEHEHNA HACOCHO-
KOMIIPECCOPHOT'O METOAA JOOBIYH. HICIIOIb30BAIACH
cinepyouas popmyia st pacdera Jd (O. 1):

_ 184xgxuxB
* kxhx(P-P, )"

i€ g — PACXO/ KUAKOCTHU, u — BA3KOCTD JKMJKOCTH, B —
KO3(pPUIIUEHT IIJIACTOBOIO 06'beMA, K — IPOHUIAEMOCTb,
h — BBICOTA IPOAYKTUBHOI'O HHTEPBAIa, P — cpenHee
IUIACTOBOE JIABJICHUE, P, — JIaBJICHHE Ha 3260¢€
CKBaXUHBL KoadpuriueHT 18.4 UCIIONMB3yeTCs B CIIy4dae
UCIOJIb30BAHN A METPUYECKOI CUCTEMBI PA3MEPHBIX
€IMHUII,

W3 puc. 4 MOXXHO CAENATD BBIBOJ, O3ByYEHHBIN DaHEe
MepnseneBbiM ¢ Koteramu (2010 rof), 9To CKBAKUHBI,

@ 1)

production-enabling mechanism. The formula used
for the Jd calculation was (Eq. 1):

_ 184xgxuxB
¢ _kxhx(F—Bf )

Where ¢ is liquid rate, x is fluid viscosity, B is
formation volume factor, k is permeability, b is net
height, P is average reservoir pressure, and P, is
bottomhole flowing pressure. The coefficient of
18.4 is used in case of calculations in the metric
system.

As it can be concluded from Figure 4, which
was previously shown by Medvedeyv et al., 2010,
channel fracturing has led to stable production of
the wells over a period of two years. The production
trend was very similar to the one of closest offset
wells. This production result was seen to confirm
the presence of channels, as uniform proppant
distribution would have been expected to produce
a significant if not total production loss. The
offset wells were treated with 12/18 proppant of
nearly twice the mass when compared to channel
fracturing,

After 5 years and as of 2013, the first wells
continue to produce at stable rates due to channel
stability and maintained formation pressure which
is well-established in Priobskoe. Geology in the
vicinity of candidates was extremely heterogeneous
which created high uncertainty in the permeability
measurements of the wells. This clouded the ability
to make a normalized production comparison.
However, taking into account the smaller proppant
size and the greatly reduced proppant mass used
for the first treatments, it was confirmed the
existence of channels along with their stability over
time. New ideas and further optimization of the
technique were then deemed necessary as the later
sections will describe.

(Eq. D

Trial campaigns of channels fracturing in 2010
were performed in edge wells in the complex
geology areas of Priobskoe field and in the
over-pressured areas of Prirazlomnoe field. The
conclusion of the trails led to many lessons learned P

CTUMYJIMPOBAHHBIE ¢ moMonbio I'PIT ¢ cozpanuem
KaHAJIOB, IEMOHCTPHPOBAJIN CTAOMJIBHYIO JOOBIYY B
TEUEHMUE JIBYX JICT. KaK BUJIHO, PE3YBTATHI JOOBIYU
HOATBEPK/IAIOT HATUYME KAHAJIOB, TAK KAK B
PE3YIBTATE OHOPOAHOI'O PACIPE/ICICHH S IPONITAHTA
J1IE6UT 6bLI OBl CYIIECTBEHHO HUIKE MJIH OTCYTCTBOBAJI
661 BOOOI11IE. CKBAKHUHBI, B3SITHIE JIJ151 CDABHCHUS,

OBUTH CTUMYJIMPOBAHBI OOBIYHBIM CITOCOOOM C
MCIIOJIb30BAHUEM ITponmanTa 12/18, mpu 3ToM Mmacca
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Ilo npomecTsyy 5 €T, HAa Ha4Yano 2013 roaa, atu
TIEPBBIE CKBAKUHBI IIPOAOIKAIOT BbIIABATH CTAOWIBHBIH
JEOUT 61arofapst yCTOHYUBOCTU KAHAJIOB U CUCTEME

Pucynox 4 — Cpasnenue npooyKmuéHocmu mmencoy
USMBIPLMA CKEANCUHAMU, CINUMYIUPOCAHHBIMU HOBBIM
Memooom, u OAUNCAMUMU COCeOKanU

Figure 4 — Productivity comparison between first four
channel fracturing treatments and closest offset wells
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HOAACPKAHMS IVTACTOBOT'O JIABJICHU S, KOTOPASI XOPOIIIO
OpraHn3oBaHa Ha [TIpUOGCKOM MECTOPOK/ICHUH.
T'eonoruvecKoe CTPOEHUE B OKPECTHOCTH CKBAKUH-
KaH/INJIATOB ObLJIO KPAMHE HEOJJTHOPOAHBIM, UYTO CTAJIO
OPUYUHOU OOIBIIUX PACXOXKJEHNNI B UBMEPEHUAX
MPOHHUITAEMOCTHU B 3TUX CKBAKUHAX. DTO OCJIOKHSIIO
BO3MOKHOCTB ITOKA3aTEJIbHOT'O CPABHECHUSL
HOPMAJIM30BAHHBIX JIc6MTOB. OJTHAKO, HPUHUMAS BO
BHUMAHWE MEHBIIUN PA3MEP Y MEHBIIYIO CYMMAPHYIO
MACCY MPONITAHTA, UCIIOJIb30BAHHOT'O JIJISI TUX IEPBBIX
06pabOTOK, 6BIO IO TBEPKACHO CYIIECTBOBAHUE
KaHaJIOB 1 X TOJITOBPCMCHHASA YCTOI7I‘-II/IBOCTI). brina
CO3/1aHA OCHOBA /11 PA3BUTUS HOBBIX UJIEU U JJAJIbHEUIIIEN
ONTHUMUBAUHN ITOH TEXHOJIOTUH, UTO OYJIET OIHUCAHO B
CJIEIYIONUX PA3JEaX.

IToneswie ncnbiTanusa I'PI1 ¢ co3manmuem KaHa/I0B
B 2010 rofy BBITOJIHAINUCH HA NEPUPEPUITHBIX
CKB2)KMHAX B OOJIACTAX CJIOKHOU reosioruu IIpuo6CcKkoro
MECTOPOXKIEHUA U HA y4aCTKaX IIprupasioMHOro
MECTOPOXKIEHUSA C AHOMAJIBHO BBICOKUM IIJIACTOBBIM
JasneHueM (ABIT). BeIBOJBI U3 TPOBEAEHHBIX PA0OT
CTAJIN 9aCTBIO HAKOIIEHHOI'O OIIbITA U ITOJCKA3AJIN
JaJbHENIIee HAIIPABJIECHUE B OIITUMH3A1IMH HOBOI'O METOAA
I'PIT 11 IPOMBIIJIEHHOI'O BHEJPEHUS.

KpaeBble CKBa>KHMHBI [IPHOGCKOTO MECTOPOXKACHUSA
BCKPBIBAIOT MPOAYKTUBHBIE IIJIACTHI MAJIOX MOITHOCTHU
U IIPOHULIAEMOCTH (B cpegHeM 12 mJI.M). DTH IJ1aCThI
06J1a/TaI0T TAKXKE OOJBIION HEOAHOPOAHOCTBIO, KOTOPAs
NPEACTABIEHA MOIIHBIMU (PPATMEHTAMH CJIAHLIEB MEXK/Y
OPOAYKTUBHBIMH UHTEPBAIAMHU IIPH OYEHb HU3KOM
KOHTPACTE HATIPSAKEHUM IIACTA U 6ApbePOB. B pesynbrare
TUAPABINYECKA IIUPUHA OKA32/1ACh MEHBIIIE, YEM
TPEOOBAJIOCH, 4 PE3YJIBTATHI YUCJIEHHOT'O MOJAECTTUPOBAHUA
MOKA3aJI1, YTO IIPH TAKUX YCJIIOBUAX KAHAJIBI €/1BA TN
OCTABAJIUCh OTKPBITBIMU. XOTSA BCE CKBAKUHBI JJOCTHUTIIN
3AIUTAHUPOBAHHBIX IEOUTOB, OTCYTCTBOBAJ BUJVUMBIH
BBIUT'PBIII B IOOBIYE, B CPDABHEHUH CO CKBAXKMHAMH,
UHTEHCU(PUITUPOBAHHBIMU METOAOM OOBIYHOTO I'PIT.
OauH 13 YCBOEHHBIX YPOKOB, BIIOCIEACTBUHN YCIIEIITHO
BHeApeHHbIN KaroMoBbIM ¢ Kosuteramu (2012 rox) ansa
HU3KOIIPOHUIIAEMBIX HEPTAHBIX IJIACTOB TaIMHCKOrO
MECTOPOXKAEHUSA, COCTOSAI B TOM, YTOOBI IPOEKTUPOBATD
pacnucanue I'PIT ¢ 601b11eH MAKCUMAIbHOMU
KOHIIEHTPALIMEN ITPOIITAHTA, OBICTPEE YBEJIMUYUBATD
KOHLICHTPALWIO U UCTIOIb30BATh OY(PEPHYIO CTATHIO
MEHBIIEr0 06'beMA 151 CO3AHUS TPEUHBI OOJbIIICH
IMUPUHBL

I'PIT ¢ co3paHMEM KaHAJIOB IIPELJIOKUI IIPEBOCXOAHYIO
HAJIEKHOCTB U TUOKOCTD IPH IPOEKTUPOBAHUN
PaCIMCaHUA IPU TTOJTHOM OTCYTCTBUH «CTONOB» U3-34
CJIOXKHBIX T'€OJIOTUYECKUX YCJIOBUI B CDABHEHUH C
06br9yHBIM ['PIT, umeBieMm 10% «cTomos». Hage:xHbIi
TPAHCIIOPT NPOIMIAHTA BO BpEMs KaHAIbHOTO I'PIT
HaOJII0/1A€TCS U3-34 YEPEJOBAHMS IOPLUI YHCTOH
JKMJIKOCTH O€3 MPOIIAHTA U XKUAKOCTH C IIPOIITAHTOM,
4 TAK>Ke BOJIOKOHHBIX JO6ABOK, KOTOPBIE CIIOCOOCTBYIOT
JBHKEHHIO ITPOINITUPOBAHHBIX OOJIACTEN BJIOJIb
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and gave further information for optimization of
the channel fracturing in subsequent campaigns.

Edge wells of Priobskoe have formations with low
net pay (12 mD.m on average). The wells also have
high heterogeneity which consists of thick shale
streaks in between productive intervals with a very
low stress contrast. As a result, hydraulic width less
than desired and modeling showed the channels
were barely opened at such conditions. While all
the wells met their production targets, there was
no visible productivity gain when compared to
offsets treated with conventional fracturing. One
of the lessons learned that was later successfully
implemented by Kayumov et al., 2012 for the tight
oil formation of Talinskoe field, was to design a
higher maximum proppant concentration, create
an aggressive proppant ramp, and use a low
percentage of pad to create a wider fracture.

Channel fracturing offered superior reliability
and flexibility in the job design with a zero
screenout rate versus conventional fracturing
which had a screen out ratio of ~10% due to
complicated geology. Reliable proppant admittance
was seem with channel fracturing due to the
pumping of clean pulses and fibers which support
proppant slug flow inside the fracture. For Siberia
applications, where large mesh proppant is used to
increase conductivity of the pack, but represents
significant risk of screen-out, channel fracturing
offered an advantage of using a smaller mesh
proppant due to the removal of the link between
proppant mesh size and fracture conductivity.
Since the proppant clusters do not significantly
contribute to the hydrocarbons flow through the
fracture, proppant size is more flexible. Due to this
fact, all subsequent channel fracturing campaigns
were performed with 16/20 proppant.

In the Prirazlomnoe area, production is from the
BS4-5 sandstone formation of the Neocomian age,
which is very laminated with a permeability in the
range of 2—3 mD. Some areas, like the one where
channel fracturing was implemented, has very
high pore pressure gradients which makes wells
flow naturally but tends fracture to grow outside
of the zone. Due to this, the hydraulic width of the
fracture is often insufficient and does not allow
for reliable proppant admittance of conventional
fracturing treatments (even though a smaller mesh
size proppant was not used, screen-out ratios
were 10—-15% in the area). Channel fracturing
eliminated this risk as all the treatments were
placed according to design. In order to increase the
fracture width, it was decided to increase the size of
the treatment. In Prirazlomnoe operations, channel
fracturing proppant mass was about 75-80%
compare to conventional fracturing treatments
in the offset wells. Also total slurry used for the
jobwas increased which resulted in an increased
channeled length and width of the channels.
Opverall production gain was an additional 18%



TpEmUHBL 151 npuMeHeHYs B CHOUPH, TAE 111
YBEJIUYEHUS IIPOBOAUMOCTHU TPELUHBI UCIIOIb3YETCS
MIPOMIAHT OOJIBIIOIO PA3MEPA, YBEINYUBAS IIPH 3TOM
3HAYUTEJIbHO PUCK «CTOIIA», HOBbIY MeTox I'PIT npepiaraer
IIPEUMYIIECTBA UCIIOIb30BAHMA IIPOIIAHTA MAJIEHBKOI'O
pa3Mepa U3-3a IMKBUJALUU CBA3U MEXKY PA3MEPOM
MOPOMMIAHTA U IPOBOJUMOCTBIO TPEMUHBL Tak Kak ipu I'PIT
C CO34aHHEM KAaHAJIOB YIVIEBOAOPOALI B TPELIUHE HE TEKY'T
4Jepes NPONNUPOBAHHBIE OOMACTH, OTCYTCTBYIOT KECTKUE
Or'PaHUYEHM HA BBIOOP NPOMMIaHTa. birarogaps aTomy
(pakTy BCE NOCIEAYIONINE KAMITAHHUH 1O UCIIOIB30BAHUIO
KaHaIbHOTO I'PIT pOBOAMIINCE C UCIIOJIb30BAHUEM
[poIanTa pazmepom 16,/20.

IIprpas3IOMHOE MECTOPOXKIAEHUE SKCILUIYATUPYETCA U3
iacta bC 4-5, npeACcTaBIsonero COOOHU NECYUaHNK
HEOKOMCKOTO ITIEPUO/IA, O6JIAAAIONTUI CUIIBHOM
PACYWIEHEHHOCTBIO ¥ UMEIOIIUI IIPOHULIAEMOCTD ITIOPAIKA
2—-3 m/I. HeKOTOpPBIE PAYIOHBI MECTOPOKAEHI S, BK/IIOYAs
TOT, I7I€ OBUIN 3aKa4aHbl paboThI 11O I'PI1 € co3annem
KaHAaJIOB, ABJIAIOTCA 30HaMH ABI1/I, 3TO mOBBIIIAET
TEHJEHLINIO BEPTUKAJIILHOI'O POCTA TPEMHBL Kak
CJIEACTBUE, TUPABINYECKAs MPHUHA TPELUHBI HE BCETA
JOCTATOYHA /I PA3MELIEHU KPYITHOI'O IIPOIIAHTA 1
CTaHJApTHBIC paboThl 'PIT NIMEIOT NTOBBIIIEHHBIIN IPOLICHT
«CTOMNOB» (IasKe pu BrIGOPE mpornmanTa 16/20 B KayecTBe
OCHOBHOW (PPAKIIH IIPOLICHT «CTOMNOB» COCTABIsI 10—15%
o TakuM o6bekTaMm). I'PIT ¢ co3anremM KaHaJI0B CHU3HUII
PHCKHU «CTOIIOB», U BCE PAOOTHI OBLIIN 3aKA9aHBI COIVIACHO
JU3AIHY. B [IEJIAX MTOBBIIEHNA NTUPHUHBI TPEIUHBI PA3MED
padoT 6bL1 yBenudeH. [1o paboram Ha [Iprpas3ioMHOM
MECTOPOXKJAEHNH Macca nnponmanTa npu I'PIT ¢ cospanmnem
K4aHAJIOB COCTABJISLIA TOPSJIKA 75—80% OT MaCChI
NPOHITAHTA CTAaHAAPTHBIX ['PI], 3aKa4aHHBIX HA COCETHUX
CKBAKMHAX. TaKkKe O0Iee KOMMIECTBO CMECH, 3aKA4YaHHOI
Ha paboTax 110 HOBOY TEXHOJIOI'MH, ObLJIO YBEJIMYECHO,

YTO BbIPA3UJIOCH B 6OJIBIIEN ITOTYJJIMHE TPEIWUHBI 1

MU PUHE KAHAJIOB. B IEJIOM NPUPOCT TPOAYKTUBHOCTH
CKBAXHH COCTABUJI 18% 110 CPABHEHUIO CO CTAHAPTHOM
TexHosioruen I'PI1.

OCHOBBIBA5ICh HA PE3YJIBTATAX BBIIICOIINCAHHBIX PA60T,
OBUIO IPUHATO PENMIEHUE O JAJbHENIIEM YBETUYEHNU
pasmepa padoT, Mmacca nponnanTa npu I'PIT ¢ cozganuem
KaHAJIOB ObLJI4 JOBEAECHA 10 MACCHI PA0OT IO CTAH/LAPTHOM
TEXHOJIOTUU. M3-32 cneliuprKy HOBOX TEXHOJIOT MU
paBHAsA MACCA IPOMITAHTA O3HAYAET 3HAYUTEIBHO
OONBUINIT O6BEM 3AKAUYUBAEMON CMeCHU B crydae I'PIT ¢
CO3/IaHHEM KAHAJIOB. YBEJIMUCHUE OO'bEMA CMECH IIPUBOAUT
K YBEJIMYCHHUIO [TAPAMETPOB '€OMETPUN TPELUHBL. [1J151
KPATKOCTH B JJAHHOI CTATbE TAKUE PAOOTHI C YBETUYEHHOM
Maccon 6yyT HazsaHbl K-100. IX KOHIEIIINA U300PAKEHA
Ha PUC. 5, 7€ Tpemmnna cranaapTaoro I'PIT pazmepom
60 TOHH (CBEPXY) TPAHCHOPMUPYETCS B 6OJIEE ITUHHYIO
TPEIMMHY C HAJIMYUEM KaHAJIOB IIpU 3akauke I'PIT o
TexHosmoruu K-100 pazmepom Bee Tex ke 60 TOHH (CHU3Y).

PHUCYHOK 6 IEMOHCTPHUPYET MOJIETUPOBAHUE FCOMETPHU
TPEIWHBI 11 CTaHAAPTHBIX ['PIT pa3janyHoro pasmepa,
HO IIPU (PUKCUPOBAHHBIX [TAPAMETPAX IIACTA U
CKBA>KUHBL [IBaI11aTh MOJE/IEH ObIN IIOCIEA0BATEIBHO
CO3JaHBbI IIPH OJIMHAKOBBIX BXOJHBIX JJAHHBIX I10
I€OMEXAHUYECKHUM U JIUTOJIOI'MYECKHUM CBOMCTBAM 4

e Pucynox 5 - Konuyenyusn
actay e, = mexnonozuu K-100: yeeruuenue
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chamsil i 4 tore
i s e | MPONNAHMA

Figure 5 — Concept of CH-100:
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Figure 6 — Dependence of fracture length and width on
increasing treatment size

over the average results of conventional fracturing
treatments.

Based on the results of the treatments described
above, it was decided to further increase the size
of the job so the amount of proppant pumped
matched those of the conventional fracturing
treatments. Due to the characteristics of channel
fracturing design, the increase of proppant used
results in a further increase of the fluid needed for
the treatment. This increase in fluid significantly
increased the overall fracture geometry. This
paper will refer to this type of design for channel
fracturing as CH-100. Its concept is illustrated in the
Figure 5, where conventional fracturing geometry
of the 60-tons treatment (top) is transformed to a
much longer fracture with open channels created
with the same 60 ton proppant amount with a
channel fracturing design (bottom).

Figure 6 represents the modeling results of the
conventional fracture simulations in a typical
well and formation. Twenty models of different
proppant mass were created assuming same
geomechanics and lithology of the formation and
barriers; fracturing design was proportionally
changed to give adequate geometries of the fracture
in relation to the slurry and proppant volume
increase. As seen in the cart there is still sufficient
increase of propped half-length and fracture width
as the size of the treatment increases.

There were two important contributing factors
for designing the channel fracturing treatments
with an increased treatment size (as the size of
the conventional treatment was determine to be
optimized): 2
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nopog. Inzarin 'PIT nponopruoOHaaIbHO U3MEHSIICS I
06€eCIeueHU 4JIEKBATHOI'O POCTA TEOMETPUU TPEIUHEI
OT YBEJIMYEHH S MACCHI IPONMAHTA. Kak BUJHO 13 rpauka,
PU JAJbHENHIIIEM YBETMYEHUN PAa3MeEPA PA6OT MOXKHO
HAOIIOAATH CYIIECTBEHHOE YBETUYEHUE TTOTYAINHBL
TPELIUHBL, PABHO KAK U €€ IHUPUHBL

OTMEYAI0TCA 1BA (PAKTOPA, OTIIMYAIONIIX HOBYIO
TEXHOJIOT'UIO OT CTaHAAPTHOr'O I'PI1 1 MO3BOIAIOIINX
TOBOPUTbD O LIENIECOOOPAZHOCTH JATBHENIIETO YBEJTUICHU A
06beMa PabOT C CO3AAHUEM KAHAJIOB (HECMOTPS HA TO, YTO
pasmep crangapTHOro I'PIT yke 6611 ONTUMHU3HNPOBAH):

e Kanasipl 06€CIIEUNBAIOT TYUIIYIO OUUCTKY TPENUHBI
OT HNOJIMMEPOB, TAKUM OOPA30M, YBEJIMUEHHUE Pa3MeEPa
PabOoThI BEJET K YBEIMUEHHIO U 3(PPEKTUBHOI
MOJYAJIMHBL YBEIUUYCHUE O6'beMa PA6OTHI B
cirydae cranaapTHOro I'PIT conpsKeHo ¢ norepen
3(PHEKTUBHOCTU OUUCTKU TPEUIUHBI I MOXET HE
MPUBECTH K JKEJIAEMOMY ITOBBIIIEHHUIO TPOSYKTUBHOCTH
MU3-34 3HAYUTEIBHOI'O 3AIPA3HEHNA POMNITAHTHOM
MAYKH BAAIN OT CKBAKUHBL

e T'PII ¢ cO31aHMEM KAHAJIOB ITOATBEPANII HAIEKHOCTD
B PA3MEIECHUN IPOMNITAHTA U MUHUMAJIBHBIA PUCK
«CTOIOB» IO PE3YIBTATAM IIPOOHBIX PAOOT. ITpu
YBEJIMYEHNH Pa3Mepa padoT cranaapTHoro I'PIT puck
«CTOIIOB» TAKXKE O6yJIET BO3PACTATh BMECTE C 3aTPATAMH
HA YCTPAHEHUE MTOCIJIEJCTBUH «CTOMOB.

Hauwnnas ¢ 2011 roga 6pU10 IPUHATO PEMIEHUE O 3aAKAYKE
I'PIT 10 HOBOM TEXHOJIOTMU UMEHHO C MOBBIIIIEHUEM MACCHI
nponmanTa. [nacter 6€3 pruckoB 06BOHEHMS 110cie T'PIT,
Jla’K€ HECMOTPSA Ha TEHAECHITUIO K BEDTHUKAJIBHOMY POCTY
TPEMUHBI, KOTOPBIE IPEOOIANAIOT B PETUOHE, TO3BOIAIN
BHEJIPUTH TAKYIO CTPATETHIO B IPOU3BOACTBO. [IprMep
NPHUMEHEHUA TEXHONOTUM K-100, KOTOpas OKyIaer
CONPSAKEHHBIE C HEM JOMTOTHUTEIbHBIE 3ATPATHI 34 CYET
3HAYUTEJIBHOI'O YBEJIMYEHHU ITPOJYKTUBHOCTH CKBAXKHH,
OyZET IIPUBEJIEH B CIIEAYIOIIEM PA3JIEIIE.

AYMMOBCKAas [TAYKa IPECTABIEHA ITOPOJOU C BBICOKOU
HEOAHOPOAHOCTBIO XU HU3KOH IPOHUITAEMOCTBIO
(0.5—-5 m). I[T1aCT 339aCTYIO Pa3/E/IEH MOIHBIMU
6apbepaMM Ha HECKOJIBKO MPOIJIACTKOB O€3
TUAPOAUHAMHUYECKOM CBA3U APYT C Apyrom. Kak ciencrsue,
Jlake OOJBIIEOOBEMHBIN I'MJPOPA3PHIB IIJIACTA HE
BEJIET K IIOBCEMECTHOMY ITOKPBITHUIO BCET'O UHTEPBAJIA
TPEMNHON. AMMMOBCKAS TOJIIA 3AJIETAET HAJT U3BECTHOMN
Oa’KEHOBCKOU NTOPOJIOI, KOTOPAS ABIACTCA MATEPUHCKON
JUISL BEPXHEJIEKAIUX KOJJIEKTOPOB. biraromgaps cBoum
TUT'AHTCKUM Pa3MEPaM, A4UMOBCKAS U 6A3KEHOBCKAS TOIIHA
IIPEACTABIEHBI IIOYTH 10 BCEN TEPPUTOPHUU 3a11aJHOM
Cubupu. baXXeHOBCKAs CBUTA, ABJISASACHh MATEPUHCKON
THOPOJIO, BCETIA HE(PTEHACHIIIICHHAS, TOT/IA KaK
AYMMOBCKAS1 TOJIIA MOYKET COJIEPKATH KAK HE(PTh, TAK U BOALY,
WJIU TJTACTBI CO CMENTAHHBIM HACHIIMeHHUEM. CKBa>K1HA B
HE BCKPBIBAJIA IIJIACTOB CO 3HAYUTEIBbHBIM COIEPKAHUEM
BO/IBL. DTO OBLIIO MOATBEPKACHO MO3XKE PEIYIBTATAMU
O6BOAHEHHOCTHU NPOoAYKIMY ntocse I'PIT Ha faHHON!
CKBA)KMHE U B OKPYyXEHNN. KaK MOXHO BUJIETh HA PUC. 7,
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* Channels lead to better fracture cleanout from
polymers and increasing treatment size results
in an increase of the effective fracture length. An
increase in the size of conventional treatments
causes a reduction of cleanout effectiveness
and the additional propped length does not
contribute effectively to the production since
significant damage remained in the farther
sections of the proppant pack

¢ Channel fracturing is proven to have very low
risk of screen-outs as demonstrated during
the field campaign. As the size of conventional
treatments increase over a certain optimum
value, the risk of screen-outs increase along with
the remedial work that comes along with it.

Since 2011, it was made a decision to pump

all the channel fracturing treatments with an

increased proppant mass since the formations of

Nefteyugansk do not impose any water risks even

though fracture height growth is significant. Later

sections will describe the following trial campaigns
in the area where additional oil production of the
wells after implementation of CH-100 version of
anew technique which paid out the incremental
costs of the treatments associated with pumping
more fluid.

The Achimov formation consists of high
heterogeneity, low permeability (0.5-5 mD) rock.
It is often subdivided into several hydraulically
isolated layers with massive shale strikes in
between. Due to this, is not possible to stimulate
the whole Achimov interval even with increasing
the size and rate of a fracturing treatment. Achimov
formation above Bazhenov which is the source
rock for the upper reservoirs including Achimov.
Due to the large areas, these formations can be
found in most places in western Siberia. Bazhenov
shale, being a source rock, is always saturated with
hydrocarbons, but Achimov formation can be
water saturated or a mixed oil and water saturated.
Well B did not contain significant water sections.
This was later confirmed by the low water cut at
the production stage of this well and most of the
offset wells. As it can be seen from the Figure 7,
stimulation treatments with CH-100 technique
were performed in two stages; a large treatment of
120 tons of proppant placed into lower Ach-2 layer
and followed by a smaller treatment in upper Ach-1
formation with 60 tons of proppant.

Since Well B has two layers, it was decided to
combine fracturing, perforation and cleanout
stages in one integrated process with use of a coiled
tubing fleet. Many multi-layered wells of Priobskoe
and Malobalykskoe fields are completed with
abrasive perforating and stimulation technology
which was recently described in details by Yudin



PaboThI IO I'UIPOPA3PHIBY C IPUMEHEHHUEM TEXHOJIOTUU
K-100 6b1/11 BEIIIOJIHEHBI B IBE CTAIUH — HAYUHAS C
maccuBHOrO I'PIT pazmepom 120 TOHH HA 11aCT Ad-2 1
3aKAHYUBAA TUIPOPA3PHIBOM I1J1ACTA Au-1

C 3aKa4YKO 60 TOHH MIPOIIITAHTA.

TTOCKOMBKY CKB. B MMena ABa 11acTa, ObJIO IPUHATO
pemenue o npusiiedeHnu paota F’HKT a1s yckopeHus
I[IHKJIA 3aKAaHYUBAHUS CKBAKUHBL TaKOM ITOaX0/1 ObLT
IIUPOKO OIPOOOBAH HA MHOT'OITJIACTOBBIX CKBAXKUHAX
[Ipro6CKOro 1 Mao6aIBIKCKOTO MECTOPOXKICHUH, IT1€
¢notel THKT obecnieunBaiu rTiipoOneCKOCTPYHHYIO
nepdopanuio (I'TIIT) CKBA’KHUH U B IEJIOM UX HOATOTOBKY U
KOHTPOJIB B IIPOLIECCE MHOTOCTAJUHHOIO TUAPOPA3PhIBA,

Kak onucaHo IOauHbIM u Koyuteramu (2012 rox). OCHOBHBIM

MIPEUMYIIECTBOM TAKOI'O KOMIUIEKCHOI'O IIOAXO044
ABJIAETCS COKpAIleHUE 60s1ee yeM Ha 50% MOITHOTO

[IMKJIA 3aKAHYUBAHUA CKBKUH. [TII T mpoBoanTCA C
IOMOLIIBIO CIIEJUA/IbBHOY KOMIIOHOBKH HI3a KOJIOHHBI
I'HKT, ¢ pOpCyHKaMU JJ11 CO3[AHUS CTPYU BBICOKOH
CKOPOCTHU. AOPA3UBHBIN MATEPUAJI IOAACTCS JJIsI
obecrieueHNs OTBEPCTHUH B OOCATHOM KOJIOHHE. [Tpn
3TOM B [IEMEHTHOM KOJIBLIE U IPHUCTBOJIBHON OOIACTU
OPOABI OOPA3YETCA KaBEPHA. B nccnenoBanuax 66110
MOKA3aHO, YTO HECKOJIbKMX KaBepH (10—-12) gocTaTo4yHO
JUTA 3aKaYKH 601bIMNUX Pa0OT I'PIT HA BBICOKHUX

pacxonax, B TO BpEMs KAK [IPU KYMY/IATUBHOM METOLIE
nep@oparyu 11 STOro UCIONb3YETCA HECKOIBKO

coreH oTBepcTri. IlpenmymecTBo TexHoaoruu ITIIN
3AKJIIOYAETCA B ITUX KABEPHAX, Ybs IUIOM[A/Ib KOHTAKTA

B IIPH3a00HUHOM 30HE 3HAYUTEIBHO IIPEBOCXOAUT
IJIONIA/1b Y3KOI'O ITEPOPALIMOHHOIO KaHana. [TocnegHui
K TOMY K€ CTAHOBUTCA OKPYKEH Ae(POPMHUPOBAHHON U
CIIPECCOBAHHOM IOPOAOA B PE3YIILTATE B3PbIBA. JlaBiieHue
TUIPOPA3PbIBA TAKXKE CHUKAETCA ITPH UCTIOIb30BAHUH
I'TIIT B CpaBHEHMHU C KyMYJISITUBHOU ITEPPOPALIUE, KAK
OBLJIO IOKA3aHO PAHEE. 3
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et al, 2012. The main advantage of such integrated

completion approach is in a reduction of over 50%

in the total completion period for multi-layered

wells. Coiled tubing perforating use a special
bottom hole assembly, an abrasive gun which
pumps sand through nozzles and generates a high
velocity flow which creating a connection to the
formation through the casing and cement bond.

It was shown in the study that large proppant

fracturing treatments can be pumped at high

rates through a small number of abrasive caverns

(10-12 being typical number) which is a significant

reduction in cumulative perforations which can

be several hundred shots per fracturing stage. This

advantage of abrasive caverns is their large surface
area near the wellbore zone over conventional
perforating which has narrow channel with
compressed and damaged formation everywhere
around it. Fracture initiation pressure were also
shown to be significantly lower with abrasive
caverns compared to cumulative perforation in the
middle and channels geometry on the right

Channel fracturing uses cluster perforation
for better division of relatively large proppant
slugs coming to the formation from surface into
smaller proppant pillars. All channel fracturing
jobs done worldwide used cumulative perforations
until abrasive perforating were used with this
fracturing technology for the first time in history in
Nefteyugansk area.

Over the course of treating 5 wells and 12
channel fracturing stages (Well B being one of
them) that use of abrasive perforating via coiled
tubing to supplement in channel fracturing
operations is not only possible, but contains
advantages:

* In case of abrasive jetting, there are only limited
number of stations produced, but it allows for
both flow distribution due to limited holes
area and reliable proppant admittance due to
abrasive caverns in near wellbore area at the
same time;

TECHNOLOGIES

* Number of abrasive stations and distance >
Treatmg preaure/ Prone. — ORI B . Shairy rane. " fesn
Moy npaen. ik Pacmos cvecn e

Tirrak | Bipat o padiomu

Pucynox 7 — Kapomasicnuvie mamepuanst cke. B (creea),
KagepHbL adpa3ueHnoli pe3xu (Kpactsim 6 uenmpe) u
zeomempun Kananoe (cnpasa)

Figure 7 — Well B log data on the left, abrasive perforation
intervals (inred)

Pucynox 8 - I'pagpux 3axauxu I'PII c co30anuem
KAHANO0E

Figure 8 — Channel fracturing treatment plot
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I'PIT ¢ co3zpanmrem KaHAJIOB IIPEAIIONAraeT HAJIn4ue
KJIACTEPHOM Nep(OPaALIUH, KOIZA Tep(POPUPOBAHHbBIE
UHTEPBAIbI YEPEAYIOTCA LIEIbHBIMY YIACTKAMU
KOJIOHHBIL. TaKOH KJIACTEPHBIN CHOCO6 NTEpdOpPATIUU
THO3BOJIAET PA3JENATh OTHOCUTEIBHO KPYITHBIE [TAUYKH
CMECH JKHU/IKOCTH U IIPONIIAHTA HA 60JIEC MEJIKUE
OpPONNAaHTHBIE CTPYKTYPHL Bce mpoBeiecHHbBIE PA6OTHI
1o I'PIT ¢ cO31aHNEM KAHAJIOB JIO CUX ITOP OBUIN CACIAHbI
4epe3 KYMY/SITUBHBIE NEP(POPAITUOHHBIX OTBEPCTHUSL.
OnpIT UCiob30BaHuA I'TII AJ151 HOBOM TEXHOJIOTUU
TUpOpPa3pbiBa B He(hTEIOraHCKOM PETMOHE CTAJ IIEPBBIM.

ITo pa6oTam I'PIT B IgTU CKBAXKMHAX U 12 m1acTax
(ckB. B 0Ha U3 HUX) MOXKHO 3aKJIIOYUTD, YTO
UCHOIB30BAHUE A0PA3UBHON PE3KMU SIBISIETCS HE TOJIBKO
BO3MOKHBIM B codeTaHuH C I'PI1 ¢ co3maHnmneM KaHaJIOB, HO
U UMEET IIPENMYIIECTBA:

* B ciydae abpa3suBHON PE3KU MHTEPBAJIA IPOU3BOAUTCA
JIUIIb HECKOJIBKO OTBEPCTUI B KOJIOHHE, OJTHAKO 3TO
MO3BOJIAET OAHOBPEMEHHO U PA3AE/IATD [IOTOK 34 CYET
MaJIOr'O YMCJIA OTBEPCTHI, 1 OOECTICUNBATD HAJICKHYIO
34KA4KY [IPONITAHTA 61aroapsi CBOHMCTBAM KABEPHBI B
NpU3a60HHOI 30HE.

e KomnuecTBo U pacnioioxkenue kasepH I'TIIT 1o
AHAJIOI'MH C JU3AMHOM KJIACTEPOB KYMY/IATUBHOMN
nepdopanuy NIPpOEKTUPYETCS C HOMOIIIBIO
IPOIrPaMMHOIO OO6€eCIIeYeHU . MOIETMPOBAHNE
OCHOBBIBACTCSI HA TECOMEXAHUYECKUX U T€OJIOI'HYECKUX
XAPAKTEPUCTHUKAX OPOJ, HIMPUHE TPEIIHHBI,
CKOPOCTH 3aKAYKU U YACTOTE MyAbCAUN. TakuM

O6p330M, JOCTUTACTCA OIITUMH3AINA KAHAJIOB B ITICJIOM.

Ba’XxHO OTMETUTD, YTO, HECMOTPS HA BBICOKYIO
KOHIEHTPAIIMIO BOJIOKOH B 3KUJKOCTH 'PIT, ipo6siem ¢
padotoii THKT B CKBaskMHAX HE HAGJIIOAATIOCh. BO-TIEPBBIX,
BOJIOKHA MCIIO/IBb3YIOTCA JIUIIb BHYTPU TpemuHbl I'PIT u
PabOTHI IPOEKTHUPYIOTCS TAKUM OOPA30M, YTOOBI BOJIOKHA
HE OCTABAJIUCh B CKBA)KUHE. BO-BTOPBIX, JAXKE B CIydae
MOIaJaHUA BOJIOKOH B CKBA)KMHY UX IIPOYHOCTD PEZKO
TEPAETCA NOJ AEUCTBUEM TEMIIEPATYPHI U BDEMEHH,
BBIPAXKAACH B OTCYTCTBUU PUCKOB ABAPUIHOCTHU IIPH
onepanusax 'HKT 110 IpOMBIBKE CKBAXKHH.

OpHa u3 padoT no I'PIT, npoBeAEHHBIX B CKBAKHUHE B,
MPEJCTABJIEHA HA PUC. 8 OCHOBHBIMH ITAPAMETPAMHU
06pabOTKH, — U300PAKEHBI JABJICHUE, PACXO/ U
KOHILIEHTPALIUU IPOMITAHTA. MOXKHO BUETD, HACKOJIBKO
44CTO NYJAbCUPYET KOHLIEHTPALIWA IIPOINAHTA, TAK
4TO I'PAPUK KAKETCA MOJTHOCTDBIO 3aKpAIeHHBIM. Ha
CaMOM [I€JI€ JJINHA YUCTOT'O U I'PAZHOIO ITYJIbCOB PABHBI
MeXy cCO60M. ITogada nponnanTa Npeanoaaract
PaBHOMEPHBIN POCT KOHLIEHTPAIIUHU IO AHAJIOTUU CO
crangaptHbiM ['PIT. Ha KaX 0¥ CTa AU OCYIECTBIIACTCA
HECKOJIBKO ITYJIbCOB IMOJIa49U ITPOIIAHTA. BOJTOKHA
JOOGABIAIOTCA KAK B YHUCTBIE, TAK U B I'PA3HBIE ITYJIbChI
Ha BCEX CTAAUAX, KDOME ITOCJIEHEN, I7I€ ITYIbCALTAA
MIPOIIIAHTA OTCYTCTBYET. [TocneHAa CTaAr Ha BCEX
paboTax 3aKAYUBAIACH C mponmanTom 12/18 RCP.
[TpuMedaTeIbHO, YTO MOAABIIAIONIEE OONBITMHCTBO
PaboT IO HOBOM TEXHOIOI'NH, BKII04ast K-100, ObLin
BBITIOJIHEHBI CO 3HAYUTE/IbHBIM CHUKECHUEM PACXOAA
32Ka4YKH OTHOCHUTEJIBHO PAa6OT MO CTAHAAPTHOMY
rupopa3peiBy. Takas ONTUMH3AIINS ObLIA IPOBEJICHA
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between them, similarly to cumulative clusters

design, is made with use of fracture modeling

simulator. Design is based upon geomechanical

and geological formation properties, fracture

width, pumping rate and pulses duration. Thus,

optimization of the whole process is achieved.

It is important to note, that despite of high
concentration of the fibers inside fracturing
fluid, no problems occurred while coiled tubing
operations in the wells. Firstly, fibers pumped
inside fracture only and treatment is designed
specifically to prevent fibers occurrence in the
well after placement. Secondly, even in case of
accidental fibers occurrence inside the wellbore,
their mechanical stability is greatly reduced with
temperature and time, resulting in no risk for
cleanout operations with coiled tubing.
One of the fracturing stages performed in Well

B is represented by Figure 8 with main execution
parameters — pressure, rate and proppant
concentrations. One can note the high frequency
of the pulses of proppant so on the plot it visually
seems to be filled entirely when in reality intervals
of clean fluid between the proppant pulses are
equally long. The schedule assumes a gradual
increase of proppant concentrations with several
pulses of proppant. Fibers are added continuously
to both clean fluid and dirty pulses to ensure
maximum proppant transport capabilities until
the last stage which is pumped without pulses.
This last stage was consistently done with 12/18
RCP material in all the described campaigns.
Interestingly, many channel fracturing treatments
in the area, including CH-100 jobs were pumped
with significantly reduced slurry rates to move
proppant pillars closer to each other when
hydraulic width of the fracture is limited and
closure stresses are high. In Well B, the pumping
rate was only 2.6 m?/min, while conventional
treatments were pumped with slurry rate of
3.5 m?/min or higher. The main reason for is due
to the increased risk of screen-out in conventional
treatments as the rate is lowered. Since channel
fracturing greatly reduces this risk, lower pumping
rates are advantageous: minimizes fracture vertical
growth, provides wider fracture according to
the models, and reduces the friction pressure
significantly. The ability to reduce the friction
pressure is particularly important for stimulation in
deep wells since it allows for significant reduction
of surface pressure. For instance, Figure 8 shows
that surface treating pressure during proppant
stages was about 300 bars while conventional
treatments have a range of
400-500 bars. While pumping rate reduction
reduced surface pressure, there is another
contributor which is the presence of fibers inside
fracturing fluid. Since the interest in friction
pressure reduction is recently high worldwide,
separate analysis for effect of fibers on friction



M13-34 HEOOXOIUMOCTHU PACIIONOXKUTD IIPOIITAHTHBIE
CTPYKTYPBI KaK MOXKHO OJIHIKE IPYT K JPYTY, YTOOBI
06€eCeYUTDb CTAOUIBHOCTD KAHAJIOB B YCJIOBUSAX
OI'PAHUYEHHON I'MIPABINYECKOMN IIMPUHBI TPEIIWHEI,
BBICOKUX IIJIACTOBBIX HAIIPSYKEHUH U 3HAUYUTEILHOI'O
pOCTa TPEUUHBI IO BEPTUKAIN. TaK, B CKBAXKUHY B
OPONMAHT ObLI 33KA49aH C PACXOJOM CMECH JIUIITb

2,6 M3/MUH, KOTJIa Ha COCETHUX CKBAKUHAX JIJIsA
CTAHJAPTHOI'O I'NAPOPA3PhIBA IIACTOB UCIIOIb30BAIUCH

Pacxojpl OT 3,5 M?/MHH U BbIIe. OCHOBHAS HEOOXO/IUMOCTD

B BBICOKOM pacxoze I'PIT cBsa3aHa ¢ BO3pACTAIONIUM

PHICKOM «CTOIIOB» ITPHYU CHHUKCHHUH PACXO0B CTAHJAPTHOI'O
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Pucynox 9 — Pacnonodxcenue cké. Bomnocumensno
€coceook (creéa) u cpasHenue no nPoOyKmueHoOCmu

(cnpaea)
Figure 9 — Well B and offset wells locations (left) and
productivity comparison (right)
rugpopaspoiBa. [IOCKONbKY HOBbIA MeTOL I'PIT
3HAYUTEJIBHO CHUDKAET PUCKU «CTOIOB», HU3KUH PACXO[]
npu I'PIT 06ecneunBaeT CIEAYIOMNE IPEUMYIIECTBA:
YMEHDBIIAECTCSA BEPTUKAJIBHBIN POCT TPELIUHBL,
YBEJIMYMBACTC LINPUHA (COITIACHO PE3Y/IbTATAM
MOZEIUPOBAHMA) U JOCTUTI'ACTCS CHUKEHUE ITIOTEPD
Ha TpeHue KuJIKoCcTu B HKT. BO3MOXHOCTD CHUKEHU S
MNOTEPD HA TPEHHUE OCOOEHHO MPUBJICKATEIBHA /IS
INIYOOKHUX IUIACTOB, TIOCKOJIBKY CHHIKAET IOBEPXHOCTHOE
JaBieHue. Tak, pUcC. 8 TOKA3bIBAET, YTO IOBEPXHOCTHOE
TPEHMUE COCTABJIAIO TN NopsAakKa 300 atM Ha
NPOTAKEHUU IIPOIIIAHTHBIX cTaani npu I'PIT HOBbIM
METOJIOM, TOI1a KaK cTaHaapTHele [Pl Ha coceqHNX
CKBAXKMHAX IIPUBOJUJIIH K TABJIEHUAM B 1HUanazone 400—
500 atm. XOTs CHUKEHHE PACXOAd IPUBOANT K MEHBIIINM
JABJIEHHAM HA [IOBEPXHOCTH, €ECTh €€ OAUH (PAKTOP,
BJIMAIOIIMHI HA TPEHUE XUIKOCTU: HAJIMYHE BOJIOKOH
B KUJKOCTHU IIPUBOAUT K 3HAYUTE/IbHOMY CHUDKEHUIO
noTepb Ha TpeHUeE. ITOCKOIbKY MHTEPEC K CHUXKEHUIO
OTEPb HA TPEHME BLICOK B LIEJIOM 110 MHAYCTPUH,
CJIEAYIOIINH PA3/1e/l JAHHOM CTATbU IIOCBAIIECH AHAIU3Y
CHMJKEHM A TPEHMA HA OCHOBE IPEACTABUTEIbHOMN
BBIOOPKH CKBAKHH, CTUMYJIMPOBAHHBIX XKUAKOCTAMU ['PIT
C HAJIMYUEM BOJIOKOHHOI'O MATEPHAId HA OAMHAKOBBIX
pacxoax 3aKavyku co crangaptabiMu I'PIT B coceHux
CKBAKMHAX.

INopsoasa nroru onepanuu K-100 B ckBaknne B,
puc. 9 IpeaCcTaBiseT CPABHEHNE O€3Pa3MEPHON
NPOAYKTUBHOCTU CKBAXWH MexXay ['PIT ¢ cozmannem
KaHAJIOB M CTAHAAPTHBIM I'MPOPA3PHIBOM HA COCEAHUX
ckBaKMHaX. [llecTb CKBAXKUH CO CTAHAAPTHBIM
I'PIT mOKa3aHBI 3€JIEHBIM LIBETOM (PHUC. 9, C/1EBA) 1
COITOCTABJIEHBI CO CKBAKUHOU, CTUMYJIMPOBAHHON HOBBIM
METO/IOM (CUHUM). 3HAYUTEIBHOE IIPEUMYIIECTBO B
NPOAYKTUBHOCTU I'MAPOPA3PHIBA C CO34AHUEM KaHAJIOB

pressure gradient were conducted based on a
representative number of treatments in the area
where fiber-laden fracturing fluid was used at the
same pumping rate as conventional treatments
which is discussed in the following section.

To summarize achievement of CH-100
treatments in Well B, Figure 9 provides a result
of dimensionless productivity comparison
between channel fracturing and conventional
treatments in the offset wells. The six offset well
with conventional treatments are shown in green
(Figure 9 (left)) versus the channel fracturing
wells shown in blue. Significant benefits from
channel fracturing technology can be obtained
as a result of proper candidate selection, use of
integrated completion approach with coiled
tubing (abrasive perforating and timely well clean
out) and treatment size enhancement (CH-100).
Thus, within one year of production period, Well
B had 51% higher dimensionless productivity
when compared to the average of the offset wells
stimulated conventionally.

Friction Pressure Reduction by Fibers in
X-linked Fracturing Fluid with High Proppant
Concentrations

There are two contributing factors identified
for lowered surface pressure: reduced pumping
rates compare to conventional fracturing and the
presence of fibrous material in channel fracturing
fluids. Since majority of channel fracturing
treatments in the area were pumped with
reduced treatment rate compare to conventional
treatments, it is suggested to divide the combined
effect into two parts. This section will describe
the mechanism of friction pressure reduction
with fibers, and for that purpose fiber-laden
fracturing treatments were analyzed with similar
pumping rates as the conventional fluids. Fiber-
laden fracturing was widely performed in the area
in 2008-2010, Sitdikov et al., 2009 gave detailed
description of the technology and first attempt
to estimate friction reduction was made, perhaps
not considering hydrostatic of the proppant.

The analysis shown below is updated with more
wells in the comparison from both Priobskoe and
Malobalykskoe fracturing operations.

The fiber laden fluid described above used
similar fibrous materials under the same
concentrations as channel fracturing, but the first
technique incorporates a homogeneous proppant
addition similar to a conventional schedule. Table 2
provides a calculated results of friction gradients
(total friction loss divided by the frac string length)
representing fiber-laden treatments on top and
conventional stimulation operations at the bottom.
For a more representative comparison, proppant
concentration between 400 and 800 KgPA were
selected which used the same proppant
(12/18 ISP). 10 wells in each of the groups were
analyzed for this study. It is shown that rate 2
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Tabauua 2 — Conocmasaenue zpaduenma nomepPs Ha mpenue mencoy HCuoKoCmaAmMU Ha 6OL0OKOHHOU OCHOGe

Table 2 - Comparison of friction gradients between fiber-laden and conventional fracturing fluids

KO/ CKBakMHBI/ well ID F1 F2 F3 F4 F5 F6 F7 F8 FO F10
pacxoj; CMecH, M?/MUH
pump rate, m*/min 55 4 =
g = 68 68 72 72 72 70 78 70 76 69
%3 ZE
L
g S | n | e |72 3| 6| a8 75| 75| 84
£ -
g% =g 70 [ 70 8 | 79| n |6 | 85| 0| M| 8
Qo v o
=gta) L oo
g= £g 71 | 74 | 8 | 81 | 86 | 84 | 79 [ s0 | 82 | 86
S ps
S 75 | 75 | 73| s6 | ss | 83| 85 | 87 | 88 | o
average by rate 71 78 30
CPEJIH. ITO PACXOJy
KOJI CKBa>KMHBI / well ID Cl1 C2 C3 C4 C5 C6 Cc7 C8 C9 C10
pump rate, m?/min
pacxoj CMecH, M>/MUH 35 4 4.2
i 2 Z . 83 | so | 71 [ 90 [ os [ s2 | 79 | 85 | s0 | o5
= o
SE gz | o | 8 | 79 | 107 | 106 | 90 | 84 [ 92 | 99 | 99
£ Q e
g Sg [ 9o [ o8 [ ss | uz | 2| o5 [ 93 [ 103 [ 100 | 107
ol = U &
=] on
£8 ec 106 | 107 [ 97 | 120 | 120 | 100 | 101 [ 113 | 119 | 116
=D
82 1 | 114 | 111 | 126 | 127 | 105 | 107 | 118 | 126 | 118
CPEOH. 1O pacxony
average by rate 95 1D 106

Ha JaHHOM CKBAKMHE OOECTIEYEHO 34 CIET KAUYECTBEHHOI'O
noAa60pa KAaHAUAATA, HCIIOIb30BAHUA KOMILIEKCHOT'O
HOJXOAA K 3aKaHUYMBAHUIO CKBAKUHBI C [IOMOIIIBIO

I'HKT (mposeaenue I'TIIT 1 CBOEBPEMEHHAS IPOMBIBKA
CKBAKMH) M YBEJTUUYEHUIO pa3dmepa padboTsl o I'PIT (K-100).
TaxkuM 06pa3oM, Ha IPOTSIKEHUU I'O/1a SKCILIYATALIUU
CKBAXMHA B IpOIEMOHCTPHUPOBAJIa Ha 51% GOJBIIYIO
OPOAYKTUBHOCTD B CDABHEHNHU C COCEJHUMU CKBAKUHAMU,
CTUMYJIUPOBAHHBIMU OOBIYHBIM METO/IOM.

CHW>KEHUME ITOTEPbL HA TPEHUE
C ITOMOLIBIO BOJIOKOH
B KUAKOCTAX I'PIT

JIBa (paxTOpA, BAUAIOMINX HA CHUXKEHUE TTIOBEPXHOCTHOT'O
Jasnenus npy I'PIT, — menblne pacxoapl 3aKa4Ku
B CPABHEHHU CO CTAHAAPTHBIMU TEXHOJIOI'UAMU
TUAPOPA3PbIBA U HAJIUYHE BOJJOKOHHOI'O MATEPHAIA B
KUJAKOCTH I'PIT € CO3AaHMEM KAHATIOB — YK€ OOCYXAAITHCh
BbIIIE. [TOCKOIBKY OOIBIIMHCTBO PA6OT IO HOBOMY
METOAY TUAPOPA3PEIBA B HE(PTEIOraHCKOM PETUOHE
OBUIM BBITIOJTHEHBI CO CHIPKEHUEM PACXOZA 3aAKAYKU,
OPEJIATAETCA PA3ACTNUTD OO 3(PMEKT HA JIBE
COCTABJIAIOIIYE. DTOT PA3JEJI IHIOCBAILIECH CHUXXEHUIO IIOTEPD
Ha TPEHUE 34 CYET BOJIOKOH, U C 3TOM LIEJIbIO BOJJOKOHHBIE
KUAKOCTU ['PIT 6bUIN COMOCTABJIEHBI CO CTAHJAPTHBIMH,
3dKA4YdHHBIMU HA TEX K€ pacxogax. Kugkoctu Ha
BOJIOKOHHOI OCHOBE OBbLJIA U POKO TPUMEHEHBI B DETHOHE
B 2008-2010 rogax. CUTAUKOB C KOJJIETAMU JICTAJIbHO
OIUCAJIU AaHHYIO TexHoioruio I'PIT (2009 ron) u caemanu
MEPBYIO IIONBITKY OLICHKU BJIUAHMSA BOJIOKOH HAd CHHKEHUE
TPEHMS, XOTA B TEX PE3YJIBTATAX HE YIUTHIBAJIACH
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distribution between the treatments was equal
between the groups along with the polymer
loading (3.6 kg/m?).

An important note on the wells selection was a
frac string of 3” ID was consistently used for both
groups of wells. Friction losses below the frac string
were considered as insignificant (fluid was flowing
through 5” ID casing for 40 meters consistently
between the wells).

Figure 10 represents one of the outcome from
Table 2, when averaged values of friction gradients
(F.G)) at each proppant concentration steps were
compared — by absolute values (in bar/km) or in
relation to each other (% of F.G. reduction with
fibers). It can be concluded from both Figure 10
and Table 2 that fibers reduce friction pressure
losses significantly under similar treatment and
wells characteristics. Also, the reduction in friction
is increased from 17% to 29% as the proppant
concentration increases from 400 KgPA to 800 KgPA,
respectively. For example, when at Priobskoe
conditions at relatively high rates
(4.5 m3/min and above) fibers can reduce the
friction by 100 bars or more. This is absolutely
critical when dealing with deep and laminated
formations where the maximum surface pressure is
a significant limiting factor.

CONCLUSIONS
Based on the five years of channel fracturing
development and implementation in Priobskoe,



T'UAPOCTATHUKA IIPOIITIAHTHON CMECU. Pe3y/IbTaThl aHAIN34,
TPUBE/ICHHBIEC HUYKE, OCHOBAHBI HA IOPAO0OTAHHOMU
CTATUCTHUKE C OOIBITUM KOJTMYECTBOM CKBAKUH KAK HA
IIpruo6CKOM, TaK U Ha MaJI06ATIBIKCKOM MECTOPOXKICHUSIX.
BoiOKOHHBIE JKUIKOCTU, OITMCAHHBIC BHIIIIC,
BKJIIOYAJIN CXOHBIN BOJIOKOHHbBIIN MATEPHAI U IIPU
TEX XK€ KOHLIEHTPALIUAX, YTO UCIIOJIb3YIOTCA B CJIydade
TUPOPA3PBIBA C CO3JAHUEM KAHAJIOB, HO B OTIIMYUE OT
HOCJICTHUX 3AKAYUBAIHCH O€3 TYIbCAITUH IPOMIIAHTA.
Tabnuia 2 NpeCTABISAET PACCUNTAHHbBIC 3HAYCHUS
I'PaIMEHTOB ITIOTEPH HA TPEHUE (CYMMAPHAA IOTEPS
JIaBJICHUS HA TpeHUe, oTHECeHHAd K JiymnHe HKT). Pacuersr
JUUIS1 BOJIOKOHHBIX JKUJJKOCTEN IIPUBEICHBI B BEPXHEI
TOJIOBUHE TAOIUIIBL, CTAH/IAPTHBIC JKUKOCTH I'PIT
OIHUCAHBI B HIPKHEH ITOJIOBUHE COOTBETCTBEHHO. /11 60J1ee
TMTOKA3aTEIbHBIX BEIBOJIOB B AHAJIN3€ UCIIOIb30BAJIHCh
KOHIIEHTpanuu npomnmnanTa ot 400 10 800 Kr/m?,
IOCKOJIbKY HA JJAHHBIX CTAJUAX ITOCIEA0OBATEIBHO MEXAY
CKBA)KMHAMM 3aKAYUBAJICS OJJUHAKOBBINA THUII IIPOIMIAHTA
(12/18 ISP). I1o gecATh CKBAXKMH B KK OM U3 IPYIII ObLIH
NPOAHATIUZUPOBAHBI B XO/I€ CPDABHUTEIBHOTO AHAIN34.
B Tabnulie OTpakeHbl 3HAYECHUS PACXOOB HA pabOoTaX,
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Pucynox 10 — Cpasnenue nomeps Ha mpenue medxncoy
CULUMOTL HCUOKOCBIO U CULUMOTE HCUOKOCIBIO C
6OJIOKOHHBbIMU O00asKamu

Fi§ure 10 - Friction gradient comparison between standard
X-linked fluid and with fibers

MOKHO YOEJUTBCS, YTO OHU COOTBETCTBOBAJIU MEXKY
JIByMs rpynmamMu. Kpome Toro, 3arpyska nojImMepoB Obl1a
OIMHAKOBOM MEIK/Iy BCeMH padoTamu (3.6 Kr/m?). BaskHO
Taxxe, 9To TUM HKT 66171 OTMHAKOBBIM MEXY BCEMU
pa6oramu — 889 mm. ITotepu Ha TpeHue Hike HKT 6b11n
MIPEHEOPEKUMO MBI (KUAKOCTD IIPEOAOJIEBAIA TOPSAKA
40 m B KOsToHHE 146 MM Mexy HKT u ieppoparimoHHbIM
WHTEPBAJIOM BO BCEX CKBAXKUHAX).

Pucynok 10 npeacTaBasieT OAUH U3 BO3MOKHBIX BBIBOJIOB
U3 TA6JIL 2, KOITla OCPEHEHHBIE I'PAJUEHTDI IOTEPDL HA
Tpenue (FG.) 1o Kax1011 U3 KOHIEHTPALUMA IIPONIIAHTA
OBUIM CPABHEHBI — IO A0COIIOTHBIM 3HAYEHUAM (aATM/KM)
U 10 OTHOCHUTEJIbHBIM U3MEHEHUAM (96 CHIDKEHUA F.G.
pU JOOABJIEHUH BOJIOKOH). M3 rpacduka 10 1 Tabir. 2
MO’KHO CAEATh BBIBOJ] O 3HAYUTEIBHOM CHHKEHUH
HOTEPD HA TPEHUE NTPHU JOOABJIECHUH B >KHUIKOCTb ['PIT
BOJIOKOH, OCHOBBIBASICh HAd OIMHAKOBBIX IVIACTOBBIX
XAPAKTEPUCTUKAX M 3aKAHYHUBAHWUU CKBAKHUH. Takke
COKpPAIllEHUE TOTEPD HA TPEHUE CTAHOBUTCS OOJIEE
BBIPAKEHHBIM 10 MEPE YBETUYEHU A KOHIIEHTPAIIUH
NPOIITAHTA (BO3PACTAET OT 17% 10 29% npu yBETNYEHNHN
KoH1eHTpanuu ot 400 10 800 KI/M? COOTBETCTBEHHO).
[ npuMepa: Ha paborax o I'PIT Ha ITpro6ckomM
MECTOPOXK/ICHUH C JOCTATOYHO BBICOKMMU PACXOJAMU
3aKaYKH (4.5 M?/MUH U BBIIIE) BOJIOKHA CHUXKAIOT IOTEPU

Prirazlomnoe and Malobalykskoe oil field, twenty
two treatments were divided into five groups for
comparison. Following results can be givenin a
summary:

» Zero screen outs occurred during the whole
implementation period proving a unique
reliability of the new technique in proppant
placement

¢ New directions in channel fracturing were
invented and successfully implemented to
Achimov and Neocomian sandstone reservoirs:

- Combination of channel fracturing with
abrasive perforating

- CH-100 version of the channel fracturing
to maximize channels length and width by
placing an equal proppant amount as the
conventional design

* Impact of channel fracturing

- Depends on the size of the job and the
formation kH. Production differential versus
conventional techniques increased with
increasing these parameters. Production
increase of up to 51% was realized with this
technique.
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NOMENCLATURE

B oil volumetric factor, m®/m?®

BHST bottomhole static temperature, °C (°F)
BHP bottomhole pressure, bar (atm)

GOR gas/oil ratio, m3¥/m?

h effective reservoir thickness, m

Jd dimensionless productivity

ISP intermediate strength proppant

k permeability of porous media, m? or mD
KgPA kilograms of proppant added, kg/m?
P_r average reservoir pressure, atm

P, bottomhole flowing pressure, atm (bar)
q fluid production, m3/day

RCP resin-coated proppant

TOPD tons of oil per day, t/day

TSO tip screenout

TVD true vertical depth, m

g fluid viscosity, Pa*s

CH-100 channel fracturing with 100% mass
equivalent

SI METRIC CONVERSION FACTORS
atm x1.013 250" E+05 =Pa

bar x1.0* E+05 =Pa
bbl x 1.589 873 E-01 =m?®
cp x 1.0* E-03 = Pars }
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Ha TpeHue Ha 100 at™ U1 60s1€€. DTO OCOOEHHO BAXKHO, KOT[A
OO'BEKTOM OOPAOOTKHU ABIAETCA INTyOOKHUH M PA30OIIEHHBIN
IUIACT ¥ OTPAHUYEHHE TOBEPXHOCTHOI'O JIABJICHUS
SIBJISETCSA PEMIAIONIMM KOMIIOHEHTOM B in3arine I'PI1.

OCHOBBIBASICh HA TIATUIETHEM OITBITE BHEJPEHUA
TexHosioruu I'PII ¢ cozranmem kaHaaos Ha [IpHo6CKOM,
[Ipupa3s10MHOM U Ma106aJIBIKCKOM MECTOPOK/ICHUSX,
JIBa/ILIATh JIBE IIPOBEICHHBIC PAOOTHI ObUIN MO/ICICHbI
HA4 IIATh IPYIII IS CDABHEHUA. B KAUECTBE UTOT'OBBIX
TIPUBEJIEHDI CJIEAYIOIINE PE3YIBTATHL:
¢ Hu O1HOU NPEKIEBPEMEHHON OCTAHOBKH PAOOTHI

(«cTomna») npu I'PIT HE MPOU3OIIO, UTO HOATBEPKIAAET
YHUKAJIBHYIO HAJIEKHOCTDb HOBOIM TEXHOJIOI'UHU B
Pa3MEIIECHUHN ITPOIIIAHTA.

* HoBBIE NEPCIIEKTHUBHBIE HATIPABIECHNS B
UCIIOJIb30BAHUU I'MIPOPA3PLIBA C CO34AHHUEM KAHAJIOB
OBbLIIY PA3PAOOTAHBI Y BHE/IPEHBI B A4MMOBCKUX U
HEOKOMCKUX IIECYAHUKAX:

+ Kom6bunuposanue I'PIT ¢ cO3/jJaHUEM KAHAIOB U
TEXHOJIOI'MH A6pA3NBHOM NEPHOPALINU C HIOMOIIBIO
THKT.

+ Onnwya rexnonornu K-100 BBeeHa B IPOU3BOICTBO
JUISI MAKCHMJIBHOT'O YBEJTUYEHU S JIJTMHBI U I PUHBI
KAaHAJIOB 34 CYET PA3MELIECHUA PABHOMU MACCHI
IIPONIIAHTA B CPABHEHNH CO CTAHAAPTHBIM I'PIT.

¢ Oddekr ot I'PII € CO31aHMEM KAaHAIOB

+ 3aBUCHT OT pa3zMepa paboThl U napaMmeTpa kH
CTUMYJIMPYEMOI'O MHTEPBAJIA. [IpH poCTeE JAHHBIX
IAPAMETPOB BO3PACTAET JONOTHUTENBHBIA 3(PMEKT OT
HOBOM TEXHOJIOT'MHU. YBEJIUYEHHE IIPOAYKTUBHOCTHU 10O
51% 6bL10 32(PUKCUPOBAHO B XOJIE€ UCCIIETOBAHUIL

ABTOPBI BBIPAKAIOT 6IAarOIAPHOCTD KOMIIAHHUAM
«PocHe(P 1> U JIImoM6€epKe» 32 TOAACPIKKY U
paspemeHmne ONnyoINKOBATD JAHHBIE MATEPHUAJIDL.
OTaE/IBbHYIO IPU3HATEIBHOCTb XOTEJIOCH Obl BBIPA3UTh
HoBOCHMOHPCKOMY TEXHOJIOTUYECKOMY LIEHTPY KOMITAHUU
JIImoMbepxe» 32 pa3zpaboTKy HOBOH TEXHOJIOTUU
U IIEPCOHAJIBHO NO6aroaputs Onera MeBecsa,
PYKOBOJUTENS NPOEKTA, U AH/Ipes borgana 3a ero pabory
10 BU3YAJIM3ALUN MOZEIEH KAaHAJIOB. ABTOPBI KpariHe
omarogapHasl AHapero I'epoeBuuy [TaCBIHKOBY, OBIBIIEMY
IJIABHOMY I'€0JIOT'Y KOMITAaHUM «FOraHCKHedTeras» 3a
BCELIEIIYIO NOAJEPAKKY B Pa3PAOOTKE TEXHOJIOIMH HA
CTAIUU IIOJIEBOI'O TECTUPOBAHUA. ©

S| METPUYECKUE NEPEBOAHBLIE KOQ®®ULIUEHTDI

atm x 1.013 250 E+05 =Pa
bar x 1.0* E+05 =Pa
bbl x 1589873 E-01 =m?®
cp x 1.0* E-03 = Pars
ft x 3.048* E-01 =m
ft2 x 9.290 304* E-02 =m?
ftd x2.831685E-02 =m?
°F (°F-32)/1.8 =°C
gal x3785412E-03 =m?®
Ibm x 4535924 E-01 =kg
psi x 6.894 757 E+00 =kPa

* Koahp1LMEHT TOYHIN

58 Ne 2 (048) Mait / May 2014

ft x 3.048* E-01 =m

ft2 x 9.290 304* E-02 =m?
fte x2.831685 E-02 =m?
oF (°F-32)/1.8 =°C
gal x3785412E-03 =m®
Ibm x 4535924 E-01 =kg
psi x 6.894 757 E+00 =kPa

*Conversion factor is exact.
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[lapameTpbl 3a60a ¢ HKT ACTive
B peXuMe peasibHoro BpeMeHH ONEPATIEHLE

PELUEHHWA

ACTive™ — 3T0 TEXHONOrUA, NO3BONAKOLLAA Texuonorua ACTive Bkno4aeT:
B PEXWME PeansHoro BpeMeH! nony4arb m ACTive Crumynauma

W UHTEPNPeTUPOBAaTbL AaHHbIe ¢ 3a60A

CKBaXWHbI 1A OMTUMU3ALMN KOMNNEKCa m ACTive lMpombiska
OnepaLmii, NPOBOAMMbIX C UCMONb30BAHUEM = ACTive Nepthopauna
THKT. Mony4yexue gaHHbIX ¢ 3a60A CKBAXMUHBI

BO BPeMA NPOBEAEHUA paboT,no3sonaeT m ACTive Usonauun
NPUHUMATL ONEPaTUBHLIE PELUEHUA, m ACTive OcBoeHue

YTO 3HAYUTENLHO YBENMYNBAET s ACTive Mpochwnmposanne
3(htheKTUBHOCTL U CHUXKEET PUCKMN

nposeAeHuA paboT B CKBaXKMHAX.

Muporoil onbiT | VHHDBALMOHHbIE TexHonorig | Wiamepumblit peaynbtat www.slb.ru
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DOPESEPOBAHMUE IIOCAJJOYHbIX
CEJEJI MI'PII HA TEOPUSNYIECKOM
KADBLEJIE - BriepBbie B CHI'

PAAUIIMOHHBIE TEXHOJIOTUH PA30yPHUBAHUSA
IIOCAI0YHBIX Ceiesl My(PT MHOroCTaguitHoro I'PI1
TPEOYIOT 3aKAYNBAHMA B CKBAKUHY OOJIBIIIOTO
06'bEMA JKUJKOCTHU JIJ151 IPUBEICHUS B ICHCTBUE 3200HHOTIO
Jasurarens npu ucnonbzopanuu HKT v THKT.
B ckBakMHaX, IPOOYPEHHBIX B IVIACTHI C HU3KUM
JIABJIEHUEM PE3EPBYAPA, 3AKAUNBAEMAS )KUJIKOCTb MOXKET
MOIVIOMIATHCA IIACTOM, YTO YaCTO IPUBOJUT K TOTEPE
LIUPKYJIALINY, HETATUBHO CKA3bIBAE€TCS HA KOJIJIEKTOPE,
U, KaK CJIEJICTBUE, HA YPOBHE JOOBIUH B LIETIOM.

KoMmaHus-onepaTop, pa3padaThIBaoNas OJHO U3
MECTOPOXK/ICHU Ha ceBepe Ka3axcTaHa, UCIOIb3yeT
MOA3EMHYIO KOMIIOHOBKY 1711 MHOT'OCTAIUMHOTO
rUAPOPA3pPbIBa I11aCTa. Ha OMHON M3 CTaIUH SKCILIYATALUU
NOTPE6OBATIOCH PAC(PPE3EPOBATH BHYTPEHHUU TUAMETP
MOCAJOYHBIX cejes1 MydpT MIPIT 1151 Opranusanuu
JOCTYIA B CKBA)KMHY KAPOTAXKHOI'O NUHCTPYMEHTA, 4
TAKKE CPEJICTB UHTECHCU(PUKAITUU T0ObIYH. PaHee i1
TAKUX OoNepanuii ucrnonab3osaanucs HKT co ctankamnu
TEKYIIETO U KAITUTAJIbBHOI'O PEMOHTA CKBAKUH, 4 TAKXKE
ycTaHOBKHM ['HKT, 4TO ABJISIOCH JOCTATOYHO 3aTPATHBIM
MEPOIMPUATHEM, 3394CTYIO HETATUBHO CKA3bIBATIOCh HA
YPOBHE JOOBIYU. BOJBIION O6BEM MOATOTOBUTEIBHBIX
paboT At MOOUIN3ALNMU U pacCTaHOBKHU (pitota THKT mn6o
CTAHKA TEKYIIETO PEMOHTA, TAKIKE ABJIAIICA (PAKTOPOM,
OCJIOXKHSAIOMINM IJIAHUPOBAHUE 1 BBITTOJTHEHUE JAHHOI
OIEPALNH.

INepexoz K BBIITOJTHEHUIO 3TOU OIEPAUN HA KAPOTAKHOM
Kabesie COKpaIajl IEPEYEHb HEOOXOAMMOI'O OOOPYAOBAHUS
1 IIEPCOHAJIA MOOWJIBHOT'O KAPOTAXKHOTO ITOZ/bEMHUKA,
KOMILJIEKTA [IPUOOPOB U OpUT'a/ibl N3 HECKOJIBKUX YEJIOBEK.
BpeMs Ha paCCTAaHOBKY U MOHTAX ITPH 3TOM COKPAIIAETCS
JIO HECKOJIBKHX Y4COB.

VUUTBIBAA BBILIETIEPEYUCTIEHHBIE YCIOBHU A, CKBAKMHHBIA
dpesep komnanuu Welltec — Well Miller 318, OCHAIEHHBIN
(pesort BHEIHUM JraMeTPOM 3,65 A10¥Ma, GbLT BBIOPAH
B KQYECTBE AJITEPHATUBHOT'O PEIIEHMU, ITO3BOJIAIOMIETO
M36€XKATD ITOIJIOMEHU S JKUJKOCTHU IIIACTOM. 1JI TOCTABKH
KOMITOHOBKH B TOPU30HTAJIBHYIO CEKIIHIO CKBAKWUHBI U
CO3/1aHUA OCEBOM HATPY3KH HA (PPE3Y UCITONIb3OBAJICH
CKBaXMHHBIN TpakTOop Well Tractor 318.

IToaroToBKa K padoTe NoTpedoBaIa MOOHUIN3AI U
CHEIHATIBHOI'O OOOPYAOBAHUS, TAKOI'O KAK KaO€EIIb,
YCTBEBOE OOOPYAOBAHUE. BCE yCTPOUCTBA 1 KOMIIOHEHTHI
CO0PKY 6bIJIN BBIOPAHBI C YYETOM BBICOKOI'O COACPKAHUS
CEPOBOAOPO/A B CKBXMHE. CYIIECTBEHHBIM (DAKTOPOM,
rapaHTUPYIONTUM YCIIEX TOM CJIOKHOI OIIEPAITHH, SBJISIIICS
WH/WBH/1YAJIbHBIN IO X0, U K JU3AHY JOJI0Ta ppe3epa.
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onventional multistage frac port seat drill out

technologies require large amounts of fluid to

be pumped into the wellbore for downhole
motor activation in case if tubing or coiled tubing is
used. In wellbores drilled in low pressure formations
the fluid pumped into wells may be pumped directly
into the formation, which results in lost circulation,
damages the reservoir, makes impact on the general
production level.

An operator developing a field in the Northern
Kazakhstan uses multifrac stinger for fracturing
operations. At one of the well development stages it
was required to mill the ID of multifrac port seats to
allow access for logging, well intervention and well
stimulation tools into the wellbore. Tubing with WS
or WO rigs and CT-units were used for such operations
until recently, which used to be quite costly and often
affected the production level. Extensive scope of
CT-units or WS rigs preparation for mobilization and
rig up also contributes to the overall complexity of
planning and activity performance.

Switching to wireline for this activity allowed for
the use of minimized scope of required equipment,
personnel of the mobile wireline unit and tools and
the crew comprising a few people. Moreover the
time required for system arrangement and rig up was
shortened to several hours.

Taking the above mentioned conditions into
consideration a Welltec Well Miller 318 with a 3.65" OD
mill bit was selected as an alternative solution to avoid
fluid loss in the formation. The mill was run to the
horizontal wellbore section by Well Tractor 318 unit,
which also applied axial load on the mill.

The preparation required mobilization of special
equipment, such as the wireline and wellhead pressure
control system. All elements and components of the
assembly were selected to be suitable for high H2S level
in the wellbore. A significant factor, which ensures the
success of this complicated activity, is the individual
approach to the design of the mill bit. A design concept
was developed jointly with the Customer and the
bit was manufactured in accordance with custom
drawings.

During the operation the first seat was drilled out
in 3 minutes at low mill RPM. Mill pass was repeated
to guarantee that the seat ID had been increased.

It took two minutes to mil the seat No 2. An drop ball
had been left at ball seat No 3 and No 4. The mill was



COBMECTHO C 3aKa39UKOM OBbLIIO PA3Pa6OTAHO MHXKEHEPHOE
pEIIEHNE, TOIOTO IPOU3BEACHO IO UHANUBUAYATBHBIM
UEPTEKAM.

B niporiecce BBINOMHEHUS PA0OTHI IEPBOE NOCAJOYHOE
CEJIJI0 6BLIO PACPPEZEPOBAHO 334 3 MUHYTBI HA MAJIOU
CKOPOCTH BpaieHus Gppe3sbl. 11 TOro 4To06bl yOEAUTHCS
B YBEJIMYEHUHU INAMETPA CEJLIIA, TPOXO/ (PPE3OL OBbLI
OCYHIECTBJIEH NOBTOPHO. [TOCai0uHOE CeAIO0 2 OBLIO
pacdpesepoBaHoO 32 iB€ MUHYTHL Ha mocaJlouHOM cepie
HOMEDP 3 U 4 HAXOAWUIUCh HEU3BJICYEHHBIE N30JIUPYIOINE
mapsl. /115 UX (ppe3epoBaHN CKBAKMHHBIN (ppe3ep
OBUI IEPEKJIIOUEH B PEXKMM BBICOKUX O00pOTOB. [Iap u
MOCAJOYHOE CEIO ObLIN pac(ppe3epOBAHBI 3415 MUHYT.
3a cnepyromue 3 MUHYTBI HA MAJIBIX OO0POTAX (ppesepa
ObL1a pa30ypeHa HOJIOBUHKA I1APa, U 34 27 MUHYT —
4JeTBEPTOE CeAO0. CaMO CEAIO IO HOMEPOM 5 (PPE3EPOBATH
HE NOTPEOOBATIOCH, TAK KAK OHO ITEPEKPBIBAJIO 33001
CKBA’KHHBL JIOCTYTI K KOTOPOMY HE TPEOOBAICH.

W3 IPpaKTHUKU U3BECTHO, YTO NPU (PPE3EPOBAHNUU
HU30JIMPYIONIUX MIAPOB MTOJIOBUHA IMAPA 3a9ACTYIO OCTAETCA
LIEJIOH U IBUT'AETCA BMECTE C (PPE3OU B HATIPABICHUU
CJIEAYIOMIETO MOCAJOYHOTO ce/ita. Hepegko aTo ABNseTC
MNPEMATCTBUEM JIJIS YCIIEMTHOT'O MPOAO/IKEHH PAOOTHI,
MOCKOJIBKY OCTABIIAACH YACTb IIAPA MOXKET 3aKJIMHUTD
TPYOy. CEPbE3HBIM NPEUMYIIECTBOM TEXHOJIOT MU
CkBaxxnHHOrO ®Ppesepa komnanuu Welltec apnsgercs
HAJIMYHE JATYUKOB HATS KEHUS HA IIOBEPXHOCTH
(HaTsDKEHYE Ka6€eIs) M HAa BEPXHEN TOUKE CKBAXKMHHOI
KOMITOHOBKH (HATSOKEHUE HA KAPOTAKHOI I'OJIOBE).

DTH ABA CUTHAJIA JAIOT BO3MOKHOCTb KOHTPOIHUPOBATD
NPOXOXKAECHUE IIPENATCTBUI U PA3rPy3Ky (Ppe3epa Ha
dpesepyemoe ceao.

switched to high RPM to allow for ball drilling out.
The ball and the seat No 3 were milled out in 15 min.
During the next 3 minutes a half of the ball was milled
out at low RPM and it took 27 minutes to mil out the
ball of the forth seat. Seat No 5 itself did not have to

be milled as it isolated the bottomhole, which was not
needed for access.

The experience shows that when isolating balls are
milled out, a half of a ball often remains intact and
moves together with the mill to the next seat. Often
it becomes a problem for further operations as the
remaining part of the ball may get stuck in the string.
Tension sensors, which are installed at the surface
(for wireline tension) and at the top of the downhole
tool (fortension on the wireline head), give significant
benefits to Welltec Well Miller. These two signals allow
for monitoring the passage of obstructions and mill
slack off onto the seat to be milled out.

OBHOBJIEHVNE HOBOCTHOW PYEPUKW - EXXEQHEBHO
PACCBIJIKU ANS NOANNCUYNKOB CAATA - EXXEHEZE/IbHO
OB30Pbl MIHHOBALIMIA HEDTECEPBUCA - EXXEMECAAYHO
HOBbI HOMEP XXYPHAJIA - EXXEKBAPTAJIbHO
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[TEPCITEKTUBHEI PABBUTU S TEXHOJIOTUU
['PIT U KTPIT HA MECTOPOKJTEHUAX
PECITVBJIMKU BEJIAPYCDH

THE AVENUES OF DEVELOPING
HYDRAULIC FRACTURING AND ACID
HYDRAULIC FRACTURING ON THE FIELDS
OF THE REPUBLIC OF BELARUS

II.B. TKAYEB, A.B. JPABKHH, K.B. MUPOHEHKO, T.JI. THUISI3UTINHOB, e tTHUNI N HedpTh

D.V.TKACHEY, K.V. MIRONENKO, T.D. GILIAZITDINOV, BelNIPIneft

a repriozi ¢ 2011 o 2016 roa B PYII
H «[IpOU3BOACTBEHHOE OOBEANHEHUE
«BenopycHedTb» B3AT KypC HA YIIy4YIIEHNE U
MOZEPHUIALUIO KAK CYIIECTBYIOIUX TEXHOJIOINYECKUX
NOAXOAOB K INTAHUPOBAHUIO U COIIPOBOXKAECHUIO
onepanuu I'PIT/KIPII, Tak U HA BHEAPEHUE U
MOCJIEAYIONIEE MHUPOKOE IIPUMEHEHNE HOBBIX TEXHUKO-
TEXHOJIOTMYECKUX PEMIEHU TPOOIEMHBIX 32/1a4
Ha KapOOHATHBIX U TEPPUT'EHHBIX KOJIJIEKTOPAX
MECTOPOXK/JIEHUI Pecriyonmku benapycs.

OJHUM U3 OCHOBHBIX HAITPABJIEHUH B 3TOU OOJIACTH
CTaJId TEXHOJIOI'U a30THO-IIeHHOro I'PIT, HanpaBieHHaA
HA4 CHMDKEHUE OCTATOYHOI'O 3ArPA3HEHUA IIACTA
MOJIMMEPAMH, YMEHBIIIEHHE KOAMPUITUEHTA (PUIBTPALINHA
JKUJKOCTH PA3PbIBA 10 KOJUIEKTOPY U OTPAHUYECHUE
JOMUHHUPYIOIIErO POCTA TPELIMHBI I10 BBICOTE. JJaHHbIE
IIPEUMYIIECTBA A30THO-TIEHHOI'O PA3PbIBA IIEPE],
kyaccudeckuM I'PIT ¢ npuMeHeHneEM BOIHOI'O I'eJisd BECbMaA
AKTYaJIBHBI V11 KAPOOHATHBIX U TEPPUTEHHBIX 3AJIEXKEN
Pecniybnuku benapyce.

3a nepuoy 2012-2013 roj10B OBLIU BBIIOJIHEHBI
JIBE CKBAXKUHO-OIEPAIIUH 11O JAHHOMY BU]ly pA0OT —

86 IaBbIIOBCKOTO (stHBapb 2012 r0o/12) ¥ 133 BUIIAHCKOTO
MECTOPOXAECHUU (IHBApb 2013 roaa). [IpuMeneHune
TEXHOJIOI'MH IEHHO-230THOIO I'PIT HA CKBAKUHE

86 1aBBIZIOBCKOTO MECTOPOKACHUSI HE /1AJI0 OIY TUMBIX
MNPEUMYIIECTB 10 CPABHEHUIO C TPAANULIMOHHON
TEXHOJIOI'MEN NPOBEAEHUA PAOOT, ECJIU HE CYUTATD
06€3yCIIOBHOT'O CHMIKEHUSA OCTATOYHOTI'O 3ATPA3HEHNA
nacra nonumepamu. Ha cksaxmnne 133 Bumanckoro
MECTOPOXKIEHUA TEXHOJIOI'UA IIEHHO-A30THOTO I'PIT
IVIABHBIM O6PA30M IIJIAHUPOBAJIACH JIJIS OrPAHUYECHUSA
pPOCTa TPENUHBI B BLICOTY U MUHHMMHU3A1IMU BEPOATHOCTH
OJyYEeHUs OOBOAHEHHOM IPOAYKIIUH (PACCTOSIHUE

ot HAIT o BHK cocrasisieT 14 m). CKBa)KHMHA I10CJIE
0OCBO€eHMU U3 6ypeHus B 2003 rogy paborasa c
OOBOJJHEHHOCTBIO ITpoAyKuyu 10%. ITocie nposefeHus
OIlEPALUU CPEITHECYTOUYHBIHN 1cONUT HEDTU YBEITUYNIICS
B 3,5 pa3a, 0OOBOJHEHHOCTD IPOAYKIIMU BAPbUPYETCS

B IIpesenax 0—10%. ITpyu 3TOM COCEJHUE CKBAXKUHBI,

Ha KOTOPBIX NTPOBOANIICA I'PIT 11O «KJ1aCCUYECKOM»
TEXHOJIOI'MH, PA6OTAIOT C MEHBIIMMHU OKA3ATEIAMHU.

B nnepcrnekTuBe IIaHUPYyeTCs YBETUYEHHE OO'bEMOB
BbITIOJIHEHU A ['PI1 1O TaHHOM TEXHOJIOTUYECKOU CXEME,
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a modernization strategy for 2011-2016 aimed
t improving current technological approaches

to hydraulic fracturing and acid hydraulic fracturing
operations planning and support, introduction
and further wider application of new technical
and technological solutions at the carbonate and
terrigenous reservoirs of the fields of the Republic
of Belarus.

One the principal thrusts in this field is nitrogen
and foam fracturing aimed at reduction of residual
contamination of the formation with polymers,
reduction of breakdown agent filtration coefficient
across the reservoir and limitation of the prevailing
crack growth height. These advantages of nitrogen and
foam fracturing as compared to classical fracturing
including water gel, seem to be quite relevant for the
carbonate and terrigenous deposits of the Republic of
Belarus.

Two such operations were performed in 2012-2013
period: at 86 Daydovsky Well (January, 2012) and 133
Vishansky Well (January, 2013). The application of
nitrogen and foam fracturing at 86 Daydovsky Well did
not bring any substantial results, as compared to the
traditional technology, except for obvious reduction
in residual contamination of the formation with
polymers. As far as 133 Vishansky Well is concerned,
the nitrogen and foam fracturing was meant to
constrain the vertical crack growth and minimize the
possibility of watercut products. After well completion
in 2003 the well operated with 10% watercut rate.
After the operation, the daily debit rate increased by
3.5 times. The watercut rate ranged 0—10%. Meanwhile
the neighboring wells, where fracturing was made
according to the classic technology, demonstrated
weaker performance.

The amount of fracturing operations performed
under this technological scheme is planned to
be raised as well as the degree of foam gassing in
bottomhole condition (of foam quality) via more
powerful and modernized nitrogen units. .

In the course of time the stock of wells that arte
candidates for fracturing is deteriorating. At the
moment the specialists of RUE Belorusneft Production

R:JE Belorusneft Production Association adopted



4 TAKXKE YBEJIMYEHUE CTENIEHU I'A3UPOBAHUS
IIEHBI B 3a00MHBIX YCJIOBUAX (KA4ECTBA IIEHDI)
34 CYET IPUMEHEHUS 60JIEE MOIIHBIX U
MOJIEPHU3HUPOBAHHBIX 430THBIX YCTAHOBOK.

C TedeHueM BpeMEHU (POHJ, CKBAXKUH-KAHAUIATOB JJ15
I'PITyxXyamraeTcs, B HACTOAILICE BpeMsl CIIeUaINCThI PYII
10 «BenopycHEPTD» BBIHYKIEHBI BCE YaIlle IPUOETATh
K T'HJIPOPA3PBIBY IUIACTA HA [ITYOOKOMOI DY KEHHBIX
3asiekax (3500—5500 M), UTO COITPOBOXKAACTCS
BbICOKUMMU YCTBEBBIMU JaBIeHUAMU (Bblle 70 MIIa)

PU IIPOU3BOJICTBE PAOOT. BBI3BAHO 3TO KAK BBICOKUM
IPaAUEHTOM PA3PBIBA IOPOJ, TAK U 3HAYHUTEIBHBIMU
noTepAMHU JaBieHud Ha Tpenue B HKT, oco6eHHo
JUaMeTpoM 73 u 60 MM. BRICOKME TTyOMHBI 3aI€TaAHUS
TAKUX IUIACTOB, KAK IIPABUJIO, COTPOBOXK/IAI0TCSA
HOBBIIEHHBIMH IJIACTOBBIMU Temneparypamu (>110 °C),
4TO JUKTYET OCOOBIE TPEOGOBAHUSA K CTAOMJIBHOCTH
JKHJIKOCTH PA3PbIBA.

PagpabarsiBatorcs TexHonoruu I'PIT u KI'PIT ayist
IJIYOOKO3AJIETAIOIMIUX CKBAKUH C AaHOMAJIbHO BBICOKMMH
TeMneparypamu (6osee 175 °C). Ha reppuropuu
Pecnry6iinku Benapych Takve OObEKTHI BCTPEYAIOTCA
KparHe PeJIKO, OJJHAKO ITOJJOOHBIE CKBAKUHBI, TPEOYIOINE
B K44E€CTBE OCBOEHU A MJIM UHTEHCU(DHUKALIUU ITIPOBEICHUSA
MPONITAHTHOT'O UJIX KUCJIOTHOT'O THPOPA3PhIBA,
JIOBOJIBHO Y4CTO BCTPEYAIOTCA B MEXKAYHAPOIHBIX
NpOoeKTaX. Ha cerogHAmHmi J1eHb Mbl PACIIOIAIAEM KaK
JKMJIKOCTAMHM PA3PbIBA, TAK U JKUJIKOCTSAMHU TPABIEHUA
(KMCJIOTHBIMHU COCTABAMM), CIIOCOOHBIMHU BBIIIOJIHATH
CcBOU (pyHKIUU IIpU TemIieparypax go 200 °C. Jus
nponnadTHoro I'PIT yeriemHocTh U 9 (pPEKTUBHOCTD
KOTOPOTI'O B 3HAYUTEIBHOM MEPE 3ABUCUT OT KA4ECTBA
W HAZEKHOCTH JKUJKOCTH PA3PbIBA, TIOJOOPAH BOJAHBIA
reJib HA OCHOBE KAPOOKCUMETHII-THIPOKCHTIPOITAIT
I'yapoB U TUPKOHUEBBIX CIIMBATEJIEN. B KauecTBe
JKUJIKOCTEN TPABJIEHUA IPU KUCJIOTHOM ['PIT
MNPUMEHAIOTCA TUJIEHJUAMHUHTETPAYKCYCHBIE KUCJIOTHI,
CMECH AUKAPOOHOBBIX KUCJIOT, 4 TAKXKE TEXHOJIOIUH C
npumeneHueM GLDA-KHCIIOT.

OCHOBHBIM U IIPUOPUTETHBIM HAIPABICHUEM
passuTuA TexHonoruu I'PIT ABasgeTCa TEXHOIOTUA
KUCJIOTHO-IIPONITAHTHOT'O Pa3pbiBa. B mporiecce ananmsa
BbINOJHEHHBIX KI'PIT Ha KapOOHATHBIX KOJJIEKTOPAX
[TpUnATCKOro Nporuda BuIABIEHA ONPEAEICHHAA
3aKOHOMEPHOCTD — IIPU OTHOLEHWUH IIJIACTOBOI'O
JABJICHUS K THIPOCTATUYECKOMY JABJIECHUIO MEHbLIE 1
adpexrusHOCTb IpoBegeHust KI'PIT (c npuMeHenneM
pacTBOPA CONAHON KMCIOTHI PA3IUYHbBIX KOHLIEHTPAIINI)
JIM60 Maa, TM60 HENPOJOJKUTEIbHA (3(PPEKTUBHOCTD
IIPOCJICKUBACTCS MEHeE 3 MecaleB). OCOOEHHO
JIAHHOE OOCTOSATENBCTBO IIPOSBISCTCSA HA CKBAXKHUHAX,
IPOAYKTHUBHBIN MHTEPBAJI KOTOPLIX CJIOKEH MATKUMU
IIOPOJAAMMU (U3BECTHAKAMMU). DTO OOBSACHACTCS
YACTUYHBIM 33KPBITHEM («CXJIOITBIBAHUEM») CO3/IAHHBIX U
MPOTPABJIECHHBIX KMCJIOTON TPEMIMH. B yCIOBUAX HU3KHUX
IJIACTOBBIX JJABJICHUI 3HAYHUTEIbHBI 3(P(PEKTUBHBIC
JIABJICHHUS HA YYACTKU KOHTAKTA CTEHOK TPEIIHUHBI,

YTO NPUBOAUT K UX PA3PYIICHUIO U CHUKEHUIO
packporrocTu. [Iposeaenne nponmnanTHOro I'PIT s

TAKUX IUIACTAX C 3aKAYKOI 3HAYUTEIBHOI'O OO'bEMA
MIPONIIAHTHOM HAOUBKU (O0Jjiee 35 T), OOYCIOBIECHHOTIO 4

Association have to increasingly apply fracturing for
deep deposits (3500-5500 m), which is accompanied
by high well-head pressure (over 70 MPa) during

the operations. Such a situation is prompted by high
gradient of formation rupturing and substantial losses
of pressure due to friction in the production string,
especially with the diameters of 73 and 60 mm. Big
depth of such formations is generally accompanied
by increased formation temperatures (>110 °C), which
causes special requirement to the fracturing fluent.

Fracturing and acid fracturing technologies are
developed for deep wells with abnormally high
temperatures (over 175 °C). Such sites occur quite
seldom on the territory of the Republic of Belarus,
yet these wells requiring proppant or acid fracturing
for completion or intensification, are frequently
applied in international projects. At the moment we
have both fracturing fluids and etching fluids (acid
compositions), capable to performing their function
under the temperature of 200 °C. The success and
efficiency of proppant fracturing largely depends on
the quality and reliability of the fracturing liquid.

A water gel was selected on the basis of carboxymethyl
and hydroxypropil guar compounds and zirconia
crosslinkers. The following etching fluids are applied
in fracturing: versenates, diacid mixtures as well as
GLDA-acid technologies.

One of the priority thrusts in fracturing technologies
is acid-proppant technology. During the analysis of
acid fracturing performed at carbonate collectors of
Pripyat depression a certain pattern was indentified — 4

TECHNOLOGIES

1 =
13302 jera aEN bie: Lo ] 11 e Ll 3 ] meEn 1raTE

Bpemsi/ Time

[aeneHue yctbeBoe HKT [aT™m], paBneHue B 3aTpyOe [aTm]
Well-head tubing presure (atm). The annulus pressure

Macca nponnaHTa [kr] x 1000
Proppant mass (kg) x 1000

Pacxop cmecu [M3/MUH]
Mixture consumption (m3/min)

KoHueHTpauus nponnaHTa [kr/m?] x 1000
Proppant concentration (kg/m3) x 1000

Pucynox 1 - I'pagpux npoeedenun I PII na ckeaxncune 133
Buwmancrxozo mecmopoxncoenusn 20.01.13

Figure 1- Schedule of fracturing at well 133
oﬁ/'isbansky Fieldon 20.01.13
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HEOOXOAUMOCTBIO CO3AHUS BBICOKOITPOBOJAIIETO KaHAIA
«CKBAXKMHA — YAAJICHHA 30HA», 3a49ACTYIO OCIIOKHAETCSA
PAIOM I'€OJIOTUYECKUX U TEXHOI'€HHO-T'E€OJIOTMYECKUX
(PaKTOPOB (OTCYTCTBUE NEPEMBIYEK JIJISI OTPAHUYECHUS
POCTA TPEUUHBI IO BBICOTE, HAJIMYHUE IPOMBITBIX
KaHAJIOB (DHJIBTPALIMU, ECTECTBEHHAS U TEXHOI'CHHAS
TPELUIMHOBATOCTH KOJJIEKTOPA).

Llenbio IPOBEAEHM A KUCIOTHO-TIIPOIIIAHTHOI'O
PAa3pbIBA ABIAETCA TPABIEHUE KUCIOTHON KOMITO3UITUEN
KaHAJIOB X YEPBOTOYEH B MACCUBE KOJLJIEKTOPA C
MHOCJIEAYIOMNM 3aKPEIJIEHUEM IIPOTPABJIEHHBIX IIYCTOT
PACKJIMHUBAIOLIUM AI'€HTOM. [JaHHAA TEXHOJIOT UL UMEET
JBE BAPUALINU:

4) CO3[IaHME KAHAJIOB (PHJIBTPALIMU U UX PABHOMEPHOE
3aKpernieHue. JaHHOEe TEXHOJIOIMYECKOE PELICHUE
HANPAaBJIEHO K IPUMEHEHUIO HA 60JIE€ MATKUX
NOopOoOJaAX (HAIIPUMEDP, U3BECTHAKN);

0) CO3/IaHHE BICOKOMPOBOAANIUX KAHAJIOB C
3aKPEIJIECHUEM B IIPUCKBAKUHHOM 30HE.

HanpasneHo Ha IPOBEIEHUE B INTMHUCTBIX
U IVIOTHBIX KAPOOHATHBIX PA3HOCTAX.

B HacTrosmiee BpeMs UET NoAO60P U OIIPOOOBAHUE
KHUCJIOTHBIX KOMIIO3UIUI, OOMaJAI0NUX KaK
3aMeJJIEHHBIM CBOMCTBOM TPABJIEHM A, TAK U CBOMCTBAMU
JKHJIKOCTH-TIPOIIIAHTOHOCUTEA. [IPUCTYNIUTD K ONBITHO-
MPOMBICJIOBBIM UCITBITAHUAM JAHHOU TEXHOJIOTUH
IUTAHUPYETCA B CEHTAOPE-OKTAOpE 2014 roga.

ITapannenabHO C ONPOOOBAHUEM TEXHOJIOIUH
KUCJIOTHO-IponmnaHTHoro I'PIT uzaeTt padoTra Haj
JBYMS [IEPCHEKTUBHBIMY HATIPABJIEHUAMHU B OOJIACTU
YIIYUYIIEHUA TEXHOJIOTMYECKUX ITOAXOA0B K BBIIIOTHEHHUIO
KTPIT. Kak 11oka3aia MpakTUKa IPOBEACHUS padoT
O KUCJIOTHOMY THIPOPA3PBIBY HA KOJIJIEKTOPAX
PB, cl1Oo’keHHBIX N3BECTKOBBIMH IIOPOAAMH, 1151
3(PPEKTUBHOIO TPABJICHUS Y AJICHHOI 30HBI TPEOYETCS
MPUMEHEHHUE 3AMEJINTENEN PEAKIIUN KUCJIOTHBIX
COCTABOB. C IPYTO¥ CTOPOHBI, 6OJIBITHHCTBO KPYITHEHIITNX
3aJIEKEN C KAPOOHATHBIMU KOJUIEKTOpaMu Pb HaxoaaTCA
Ha MO3JHEN CTATUU PA3PA6OTKH U ITIOJBEPTATIHUCH
MHOT'OYHUCJIEHHBIM KUCJIOTHBIM OOPa00TKAM 32 BPEMSI
IKCILTYATALNU. DTO IIPHUBEJIO K KPAHE HEPABHOMEPHOMY
TPABJIEHHUIO MIOPOABI KAK I10 PA3PESY, TAK U IIO OOBEMY
IIOPOBO-TPEMMHHOIO MPOCTPAHCTBA B JIATEPAIBHOM
HAIIPABJIEHUN, T.€. KAXKJOE MOCJIEAYIONEE KUCIOTHOE
BO3/IEUCTBHE €IIIe OOJBIIE PA3PYIIAET YIKE CO3/LAHHbBIE
KA4BEPHBL, IIOYTU HE 3aTPArUBasl MATPHULLY HOPOABL YTOOBI
IIPOTUBOACHCTBOBATD 3TOMY SIBJICHUIO, B HACTOSIICE
BpeMA Ha NPEANPUATHH UAET IOJ00P 1 JIA60PATOPHOE
TECTUPOBAHUE PEATCHTOB-OTKIOHUTEIEH KUCIOTHI,
IIPUMEHEHHE KOTOPBIX ITIO3BOIUT JOCTUYB HoJiee
PABHOMEPHOI'O TPABJIEHUS I1JIACTA.

Bce nepeunciieHHbIE UCCIEIOBAHUS HAIIPABJICHBI HA
yBeIrndeHUE 3PPEKTUBHOCTH BO3JEUCTBUS HA IJIACT C
LIEJIBIO AKTUBHU3ALIMH BBIPAOOTKHU TPYAHONU3BIECKAEMBIX
3a11aCOB. TOJIBKO INOCTOSTHHOE COBEPIIEHCTBOBAHUE
TexHonoruu I'PIT 1 1opaboTKa €€ B COOTBETCTBHHU C
TPEOOBAHUAMHU KOHKPETHBIX I'€OI0I'0-(PU3NYECKUX
CBOMCTB ILJIACTOB IIO3BOJIMT ITOJIYYUTh JKEIA€MBbII
pE3ybTar.
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if the proportion of formation pressure to hydrostatic

formation is below 1, the efficiency of acid fracturing

(with hydrochloride solution of various concentration)

is either poor or short ( the efficiency is tracked form

less than 3 months). This circumstance is especially
typical of the wells, where the productive interval is
composed of soft rocks (limestone). This is explained
by partial closure ("collapse") of cracks created and
etched by the acid. Under conditions of low formation
pressure, there is strong pressure on the contact
sections of the crack walls, which brings about their
destruction and makes then less open. Proppant
fracturing in such formations with substantial amount
of pumped proppant filling (over 35 tons), prompted
by the necessity to produce a highly-conductive "well-
remote area" channel, is explained by a number of
geologic and anthropogenic factors (lack of barriers
limiting the crack height growth, availability of
washed filtration channels, natural and anthropogenic
reservoir fissility).

The acid fracturing is aimed at acid etching of the
channels and holes in the reservoir rock with further
fixing of the etched spaces by a proppant agent.

This technology has two variations:

a) creating filtration channels and their even fixing.
This technology is applied in softer rocks (such as
limestone),

b) creation of high-conducive channels fixed in
nearfield. It is applied in clay and dense carbonated
varieties.

At the moment we select and treat the acid
composition with longer etching effect and the
property of fluid -, proppant bearer. The industrial
testing of the technology will begin in September-
October 2014.

Alongside acid-proppant fracturing technology, we
develop two promising thrusts for improving acid
fracturing technological methods. The practice of acid
fracturing at the Belarusian reservoirs composed of
limestone rocks, for efficient etching of the remote
area requires inhibitors of acid compounds. On the
other part, in most of large deposits with carbonaceous
reservoirs are on the last stage of their development
and were subjected to numerous acid treatments at the
time of their exploitation. It brought uneven etching
both in terms of section and the volume of porous-
fissured space in lateral space. It means that every next
acid treatment produces farther destruction of the
cavities without touching the rock matrix. In order
to resist this phenomenon the company is currently
searching and testing reagent, which can produce acid
deviation. Their application provides for more even
formation etching.

All the above-mentioned researches are aimed at
raising the efficiency of impact on the formation aimed
at higher production of hard-to-recover reserves. Only
regular improvement of fracturing and its update in
compliance with the requirements of specific geologic
and physical properties will deliver the desired result. ©
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YBa)xaemble Nocnopa!
Paabl npurnacutb Bawy KOMNaHUIO K y4acTUIO

MOYEMY EKATEPUHBYPI

Exatepwbypr — cronuua Ypaneckoro degepansHoro
OKPYra, KOTOPLIA ABNAETCH  MECTOM  COCPEeoTOYEHWA
KPYNHERWwnx HedTAHBIX WM rasoBbiX  MECTOPOMOEHWH,
oTHOCAWMXCA K 3anagHocwbupcxoi  HedimerasoHocHoN
NPOBMHLMK, B KOTOPOW CHOHUEHTpUpOBaHO 66,7%
OTEYECTBEHHBLIX 3anacos HedTh (6%-Mupossix) w 77,8%
3anacoe rasa (26%-MupoBbIx).

CornacHo 3xepreTwueckol Crtpatermu MuHWcTepcTBa
Jnepretukn Pd k «2030 ropy Ypaneckui
fepepanbHbli OKPYr COXPAHWT 3a COBOW NMO3WMLMK
rmasHoro HedTe- W ra3ogobbiBAOWEro padoHa
PoccMmM, MOCTABNAKLWEro 3HEProHOCHMTENW B
3HeproaeUUMTHbIE PAiOHbl CTPaHbl M Ha 3KCMNOPT.
BozpacTteT 3Hepro3@@eKTHBHOCTE 3KOHOMMKH
perMoHa, 6yoyT WMCNONL30OBaHbI 3KOMOTMYMECKH
BezonacHbie M 3dherTHBEHBIE cnocobbl AoBLIYK KU
NPOM3BOACTEA 3JHEPropecypcoB B CAOMHbIX
NPUPOAHO-KNMMaTHYECKUX YCNOBUAX Y,

BbICTABKA N KOH®EPEHUWA «HE®Tb U A3 YPAJIA-2014>» 3TO:

+[] DDdJECEH OHdNbHAA NNOWaakd, NpeaocTaenNAKNUGA TEXHHYSCKHWE BOZMOMHOCTH ANA gEMOHCTPAL MK HO BENLWMX TEXHOMNOMWUYECKHX

PELEHHIA M NPOAYKLAW

L] I'Iparrru YECKdA AWanoroBad nnowanka ona BCex YY4aCTHWUKOB HEI:bTEraH-DBEI M pelHKd pErvWoHa, NOZBONAKNWAA CneUWManucTaM
O3HAKOMWTLCA C HOBEHLWKM 000 PyA0BaHHWEM W TEXHDNOrMAMK, 0OMEHATLCA dKTYaNbHbIMH MHEHMAMA K1 MH I:I]-DI:IMBLI.HEE

» MakcuManeHoe oT, PaxeHHe TeHaeH L|1ril:r;l PazBHuTHA HC\"hTEFaal:}E-Dﬁ OTpacny pervoxa

L] HaCHluC HHaA NporpaMMa CNEuWanH2an poBaHHE X HAYHYHO-TEXHONOMMYECKHX KPYrnkX CTON0E W TEMaTHHECKWY CEMUWHap0a

* KoHtepeHUHWA — MECTo BCTPeYd pPYKOBOAWTENeH BBICIIEro 3IBEHA: NpeacTAaBHTENed BRAacTH, NepBbiX
pyKoBOAgMTENSH A06LIBAOWMX KOMNAHHWHA, PYKOBOAWTENEH HOMNAHWA-NOCTABMKOB 06OPYAOBAHHA M CEPBHCHBIX

KOMMAAHWH.
PA3OENGI BEICTABKW:

* Hedimerazoxmmma
= CepBrcHoS oBCnyMHBaHHE

+ Feonoropaisegra

* BYPEHUE PAZBCAOHHEX

W IKCNNYATAUMOHHBIX CKBAMHH

» Nofeida ¥ nepepaboTia HediTH M raaa
= Hedrerazoeoe obopynosaHue

+ TPAHCNOPTAPOBKA, XPAHEHIE 1 COwT
HedTH, HeTENPOAYKTOS K raza, ApyrHe
TPRAHCMORTHEE YOIYrH, NArHCTHKA

= MeodHIHYECRHE YOIYTH

+ Hosedlwwe TEXHONOrMA & cihepe
reanoropazsenky M AobeuYM
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* MHM¥HHHDMHT W KOHCANTHHD

+ TpyBonposoabl v TpyGb

T e
]

e, 2

-
™y
g
!

(I

e

-,
-

ee-a
=
-
s —

| ;T
BbicTaBoyHbI KoMmnnekc «EkaTepuHbypr-3kcno»
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Ha HEITEra30B6X MECTOPOHABHMAX

= CpeacTeEa NPOMBILNEHHON M HHOKBAAYANEHOR
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OUYUCTKHU 3200€B HEPTAHBIX CKBAKUH
TIOCJIE TUJIPOPA3PHIBA IJIACTA OT
IIPOIIIAHTOBBIX ITPOOOK

C UCTIOJIb30OBAHUEM M'MOKUX TPYO

Post-Fracture Bottom Hole Cleaning
from Proppant Plugs Using Coiled Tubing

B.B. IMHUTPYK, C.H. PAXUMOB, OOO Ta3npoM Noa3eMpeMoOHT YpeHrori»; [I.A. KYCTBIIIIEB, OOO <TrtomeHHUHTrunporas»;

B.H. HUKH®OPOB, 000 «<META»

V.V. DMITRUK, S.N. RAKHIMOY, Gazprom Podzemremont Urengoy; D.A. KUSTYSHEYV, TyumenNIIgiprogas; V.N. NIKIFOROV, MEGA

VPEHTONCKOE HEPTErA30KOHICHCATHOE
MECTOPOXK/CHUE HAXOANTCS HA 3AKJIIOYUTEIBHON
CTaJIUU Pa3pabOTKH, XAPAKTEPUSYIOMIEHC
UCTOIIEHUEM IPOJYKTUBHBIX IJIACTOB U MAJIECHUEM
IUTACTOBBIX JIABJICHUH (1, 2].

151 CTaOMIIN3a1 MU JOOBIYH YTTIEBOJOPOJHOTIO
CBIPbA HA YPEHTOMICKOM MECTOPOXKIEHUN
MHTEHCU(PUKALIHIO IPUTOKA OCYIIECTBIIAIOT
METOJOM I'IPABINYECKOTO PA3PBIBA IIACTA.
T'uapOpa3phIB IIACTA IPOBOAUTCS HA I'A30BBIX,
Tra30KOH/IEHCATHBIX U HEPTAHBIX CKBAKMHAX
Bonbmoro YpeHros, B KOTOPBIX IIOCJIE 3aBEPIICHU S
paboT OCHOBHOI NPOOGIEMOI CTAHOBUTCS
HEOOXOAUMOCTb KAYECTBEHHON HOPMAJINU3AIIUH
320051, TO €CTh OCBOOOXK/IEHUSI CTBOJIA CKBAKHHBI
OT NIPOMNMIAHTOBOM NPOOKHU. B COOTBETCTBUHU C
MIPUHATON HA YPEHI'OUCKOM MECTOPOXKAECHUN
TEXHOJIOTHEN PA6OT r'HIPOPA3PHIB IPOBOJUTCS
MPEUMYIIECTBEHHO C <HEJAONPOIABKON> IPOMNITAHTA B
IUTACT, THBIMU CJIOBAMH, C OCTABJIEHHUEM IIPOIIIAHTA B
UHTEPBAJIE NEPPOPALITNU CKBAXKUHEI U BBIIIE HETO [3].
Oco6yI0 CIOKHOCTD IPEACTABISIOT COOOU pabOThI
10 HOPMAJIN3AIH 3260€B B HE(PTAHBIX CKBAKMHAX,
HAXOJAIINXCA HA IEPUMDEPUN MECTOPOXKACHUS, B
TAaK HA3bIBAEMBIX HE(PTAHBIX OTOPOUYKAX. [11acTOBOM
3HEPIUHU 3/I€Ch 3HAYNUTEIBHO MEHBIIIE, HEXKEIIN B
LEHTPATBHBIX OOIACTAX, B KOTOPBIX PA3MEIIAIOTCS
Ia30BbIE M I'A30KOH/ICHCATHBIE CKBA’KHUHBL.

B TaKMX HENPOCTBIX I'€OJIOTO-TEXHUYECKHUX
YCJIOBUAX OT BBIOOPA TEXHOJIIOTUH OYHUCTKH
326051 HE(PTAHBIX CKBA’KMH U KAYECTBEHHOI'O
€€ UCIIOJIHEHH S BO MHOI'OM 3aBUCUT 3(P(PEKT
OT IIPOBEJIEHHOI'O T'MIPOPa3peIBa. [ToMUMO
3TOrO, OT KA4ECTBEHHON MIPOMBIBKH HE(PTAHONU
CKBAKUHBI 3aBHCUT CBOCBPEMEHHDIN (TIJIAHOBBI)
WU TIPEXIEBPEMEHHBIN BBIXO/ U3 CTPOS
BHYTPHCKBAKUHHOT'O O60PYJOBAHU, B
OCOOGEHHOCTH 3JIEKTPOLICHTPOOEKHBIX HACOCOB.

Ha MecTOpOX/IeHUH HOPMAJIU3ALHA 32004
HEPTAHBIX CKBAKUH OCYIIECTBIIAETCSA OJHUM U3
4ETBIPEX METOJOB [4]:

*  HOpMaJau3anus 32005 pa3dypuBaHUEM
IIPOIIIAHTOBOM IIPOOKU C ITIOMOUIBIO
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Urengoy oil-gas condensate field is at the final
development stage characterized by reservoir depletion
and reservoir pressure decline [1, 2].

To stabilize the production of raw hydrocarbons
at Urengoy field it is stimulated by using hydraulic
fracturing. Hydraulic fracturing is performed at gas, gas
condensate and oil wells in Bolshoi Urengoy, where
upon the completion of works it becomes necessary to
ensure good bottom hole cleaning, i.e. to remove the
proppant plug from the well bore. In accordance with
the operating procedures adopted at Urengoy filed,
the hydraulic fracturing is carried out predominantly
by underflashing the proppant into the formation; in
other words by leaving the proppant in the perforation
interval and above it [3]. Bottom hole cleaning in
oil wells located at the margins of the field — at so-
called oil rims — present special difficulties. There is
considerably less reservoir energy here than in the
central areas where gas and gas-condensate wells are
located.

In such challenging geotechnical conditions the
choice of the bottom hole cleaning technique and
its efficient implementation greatly influence the
outcome of the hydraulic fracturing. In addition to
that, good flushing of the oil well can have an impact
on timely (scheduled) or premature putting out of
operation of the downhole equipment, and centrifugal
pumps in particular.

B cOOTBETCTBMM C MPUHSATOM Ha YPEHFOMCKOM
MECTOPOXAEHUM TEXHONIOrMEN paboT
rMapPopPaspbIB MPOBOAUTCS MPENUMYLLECTBEHHO

C <HeoMNPOAABKOW» MPOMMaHTa B MNacT, UHbIMA
C/loBaMWU, C OCTaBIEHNEM NPOMMaHTa B MHTepBasne
nepdopaunmn cCKBaXKMHbI U BbILLE HETO.

In accordance with the operating procedures
adopted at Urengoy filed, the hydraulic fracturing
is carried out predominantly by underflashing the
proppant into the formation; in other words by
leaving the proppant in the perforation interval
and above it.
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KOMITOHOBOK (PPE3EPHOIO HHCTPYMEHTA,;

* BBIMBIBAHHE IIPOIIIAHTOBOU IPOOGKU
LU PKYJIALUCH )KUAKOCTH ITIyIIECHUS,

* HOPMAIN3ALMA 32605 C TOMOIIIBIO
KOMITOHOBOK I'MJIPOBAKYYMHBIX XKEJIOHOK;
HOPMaJIN3A1IHA 320051 C IPUMEHEHHUEM THOKOI
TPYOBI C KOTTIOOMHI'OBBIX YCTAHOBOK PA3JIMYHOM
IPY30NOABEMHOCTH.

IlepBble 1Ba METOA IPUMEHHUMBI IPH JOCTATOYHO

BBICOKMX IIJTACTOBBIX IABJIEHUAX (OO€CTIEYNBAIONTNX

HCKJIIOYEHHE SIBJIEHUS IIOIVIOMIEHH S B CKBAXKHHE),

YaIIEe BCET'O B I'A30BbIX MJIU TA30KOHAEHCATHBIX

CKBA’)KMHAX. B CBA3M C IPOJOIIKAIOMINMCA ITAJJEHUEM

IUTACTOBOT'O JABJIEHUA, KOITIA KOJIbMATAII U

BHOBb CO3[JAHHOM TPEIMINHBI Pa3PbIBA B IPOLIECCE

dpe3epoBaHUs HIH HUUPKYJIALUU )KUJKOCTH

IIyIIEHN HEJOITYCTUMA, TaK KaK 3TO HEM30€KHO

BEJET K CHHMKEHHIO JINOO NOIHOM nnotepe 3 dexra

OT r'IJIPABIMYECKOI'O PA3PhIBA IJIACTA, HANOOJIbIIEE

Mpw NnpoBeaeHMN M’MAPABANYECKOrO pa3pbiBa Nnnacta B
npouecce 3aaBNIMBaHNA B TPELLMHY pa3pbiBa NOCTeAHNX
nayek NPOMMaHTOBOM KOMMO3ULUU UCMOSb3YeTcs
0Ope3nHEHHbIN MNPOMMAaHT ¢ Lenbio bonee KayecTBEHHOIO
3aKpeneHns TPELMHbI pa3pbiBa B NiacTe N HeJONyLEeHWs

B OyayLem paspyLleHMUs ee CTPYKTYpPbI.

When the last proppant slugs are squeezed into the post-
frac fracture a rubberized proppant is used to ensure better
fracture propping and to avoid its structural damage in future.

PacrpoOCTPaHEHNE TOMYYHIIN 1BA MTOCIEAHUX METOAA
OYMCTKH CKBAKUHBI OT IIPOMNITAHTOBOU ITPOOKHU.

Hopmanuszanus 32005 C TOMOIIBbIO KOMIIOHOBOK C
T'U/IPOBAKYYMHBIMH JKEJIOHKAMHU IIPEUMYIIIECTBEHHO
MPOBOAUTCA HA HE(PTAHBIX CKBAXKUHAX [5], 4 HA
Tra30KOH/IEHCATHBIX — C IOMOIIBIO KOMIIOHOBOK,
CITyCKAEMBIX HA THOKOI Tpy6e [0]. [IprmeHeHmne
KOMIIOHOBOK Ha THOKO! TPYO€E CBA3AHO, IPEXKIE
BCETO, C IPOBEJEHHUEM THPOPA3PHIBA IIACTA B
CKBAXXUHAX, 060PYAYEMBIX IO IPOTEKTOPHON CXEME,
KOTZIa BHYTPEHHSAA MTOJIOCTb (POHTAHHOU APMATYPEI
MEPEKPBIBAETCA 3AIUTHBIM IIPOTEKTOPOM [7].

Kak rmpaBuio, Ha 3aK/IIOYUTEIBHON CTATUN
MPOBEAECHUA THAPABINYECKOIO PA3PhIBA IJIACTA
MPOUCXOAUT YIIJIOTHEHHE ITPOMNITAHTOBOM ITPOOKH,
06pPA30BAHUE HA CTEHKE CKBA’KUHBI <KOPKW»
MHOBBIIEHHON INIOTHOCTU. KpoMe Toro, npu
MPOBEAECHUN T'NAPABINYECKOIO PA3PhIBA IJIACTA
B IIPOLIECCE 34/1ABJIUBAHUSA B TPELMINUHY PA3PBIBA
MOCEAHUX MAYEK IPOIITAHTOBOM KOMIIO3ULINHA
UCIIOJIb3YETC OOPE3MHEHHBIN IPONITAHT C LIEJIBIO
00J1€€ KAYECTBEHHOT'O 3aKPETJIEHNA TPENUHDI
pa3phIBa B IUTACTE U HEAONYIECHUA B OyIyIIEM
Pa3pyLIEHUS €€ CTPYKTYPBL TaKUM 06pa3oM,
HAXOX/IEHHE IIPOMNITAHTOBOM NPOOKU B YIJIOTHEHHOM
COCTOSTHUH IIPU OAHOBPEMEHHOM HAXOXJEHUU B
€€ COCTABE OOPE3NHEHHOI'O MATEPHAIIA CO3/1A€T
3HAYUTEBHBIE TPYJHOCTH I PA3PYLIEHH A TAKOM
MIPOOKU U MOCJIEYIOMICH TPAHCIIOPTHPOBKU

Pa3pyLIEHHBIX YACTULL HA JJHEBHYIO IIOBEPXHOCTS [8]. 4

In the field, bottom hole cleaning can be carried out
using one of the following 4 methods [4]:

* bottom hole cleaning by drilling out the proppant
plug using milling tool arrays;

* washing-out of the proppant plug by circulating the
well killing fluid,

* bottom hole cleaning using hydrostatic bailer
arrays;

* bottom hole cleaning using coiled tubing units with
various hoisting capacities.

The first two methods are applied in case of fairly
high reservoir pressures (preventing lost circulation),
most often in gas or gas-condensate wells. Due to
the continuous reservoir pressure decline when
clogging of the newly created fracture during milling
or circulation of the well Killing fluid is not acceptable,
because it inevitably leads to the reduction or total loss
of the hydraulic fracturing effect; the last two methods
of bottom hole cleaning from the proppant plug has
become most widely spread.

Bottom hole cleaning using hydrostatic
bailer arrays is mainly performed at oil
wells [5], and coiled tubing-based arrays
are used at gas-condensate fields [6].
Coiled tubing-based arrays are used due
to hydraulic fracturing being performed
in protector-type wells when the X-mass
tree cavity is covered by the protector [7].

As arule, at the final stage of
hydraulic fracturing the proppant
plug is compacted and a high-density
cake is formed at the wellbore wall. In
addition, when the last proppant slugs are squeezed
into the post-frac fracture a rubberized proppant is
used to ensure better fracture propping and to avoid
its structural damage in future. Therefore, due to
the proppant plug being in a compacted state and
at the same time containing rubberized materials
the breaking of such plug and the subsequent
transportation of the broken pieces to the daylight
surface is associated with significant difficulties [8].

That’s why running the hydrostatic bailer array in
and out of the hole after the hydraulic fracturing does
not always bring positive outcome — the bailer comes
out empty and there’s no visible descent of the tool.
To avoid no-load running of the tool during bottom
hole cleaning it is necessary to mill the proppant
cake beforehand with the subsequent removal of the
proppant with the hydrostatic bailer which increases
the duration and costs of the works [9, 10].

To eliminate failures of hydrostatic bailer arrays in
oil wells coiled tubing arrays are used. The use of such
arrays despite their complexity and lower efficiency in
oil wells compared to hydrostatic bailer arrays ensures
nevertheless lower likelihood of tool jamming, allows
using less process fluid, prevents loss of well-killing
fluid circulation and ensures best preservation of
residual permeability of the fracture.

The bottom hole cleaning operation to remove
the proppant using a coiled tubing unit is usually
performed in one round trip. But at the same time
proppant flushing at gas and gas-condensate wells
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ST R ec T den i S sSYll  BbiMbiBaHWE NPONNaHTOBOM NPOOKM NPOBOAUTCSA 3aKaunBaHUEM
YOt R weh el v aauice Bl B MMOKYIO TPyOy a30THO-BO3AYLLHOM CMecK ¢ NeHoobpasyioLuen

JKEJIOHKOM TIOCIIC 3ABEPIICHIS XMAKOCTbIO C MOMOLLbIO OHOW KOMMPECCOPHOWN YCTaHOBKM U
THAPOPASPHIBA HE BCCTA LIeMEeHTUPOBOYHOrO arperara.

IIPUHOCHUT ITOJIOKHUTCIIbHBIN . . . . . . .
DE3YITBTAT, KETOHKA IPUXOTUT Flushing of the proppant plug is carried out by injecting a mixture
ITyCTOR, BUMMOTO XO/I4 of nitrogen and air with foam-forming liquid into the coiled tubing

WHCTPYMEHTA BHU3 HET. [7ist using one compressor unit and a cementing unit.

UCKJIIOYEHUS B pab60TaX
SIBJIEHUS «XOJIOCTOI'O XO/Ia»
MHCTPYMEHTA IIPHU OYHUCTKE 326051 IPUXOANTCS
IPEABAPUTENIBHO PA3PBIXJIATE KOPKY IIPOIIIAHTA
(PpeE30M C TOCHAEAYIONUM U3BJIEYEHUEM IPONITAHTA
T'UJPOBAKYYMHOI JKEJIOHKOM, 4 3TO BEAET K
YBETUYEHHUIO IPOJOIKUTEIBHOCTU U CTOUMOCTH
pa6or [9, 10].

15 yCTpaHEHU OTKA30B KOMIIOHOBOK C
TUAPOBAKYYMHOI )KEJIOHKOU B HE(PTAHBIX
CKBa)KHMHAX ObLIIA IPUMEHEHA KOMITOHOBKA HA
ruokoi Tpy6e. [IppuMeHEHNE TAKOU KOMIIOHOBKY,
HECMOTPS HA €€ CI0KHOCTD U 60JIEE HU3KYIO
3P PEKTUBHOCTD B HEPTAHBIX CKBAKMHAX, HEXKEIH
Y KOMIIOHOBKH C TUAPOBAKYYMHOI JKEJIOHKOH,
06ECIEUYNBAET TEM HE MEHEE 60JIEE€ HU3KYIO
BEPOATHOCTD 3AKJIMHHUBAHUSA MHCTPYMEHTA,
MO3BOJIAET UCIIONb30BATh MEHBIIEE KOJIMYECTBO
TEXHOJIOTUYECKON KUAKOCTH, IPEAOTBPAILAET
MOITIOMIEHUE XKUAKOCTH INTYIIEHU s, OOECIIEYNBAET
MAaKCUMAJIBHOE COXPAHEHUE OCTATOYHON
NPOHUIAEMOCTH TPEIMIUHBI IOCJIE THIPABINIECKOTIO
pa3pbIBa IIACTA.

Orneparus o OYUCTKE 32605 OT IPOIIIAHTA C
TMOMOMIBIO KOJITIOOMHIOBO! YCTAHOBKH, KAK IIPABUIIO,
MPOBOAMNTCA 34 OJJUH CITYCKO-TIO'/bEM THOKOU TPYOBL
Ho npy 3TOM TEXHOJIOT M BBIMBIBAHUSA ITPOIITAHTA
HA ra30BbIX U F'A30KOH/IEHCATHBIX CKBAXKMHAX
OTJIMYAETCA OT TEXHOJIOI'MH, IPUMEHAEMOMN JIJIA
AHAJIOTUYHBIX LieJIeN Ha HE(PTAHBIX CKBAKHMHAX.
JJaHHOE OTIIMYME CBA3aHO C BO3MOXXHOCTBIO
ra30BbIX M F'A30KOH/IEHCATHBIX CKBA’KHUH CO3/1ABATh
JOTIOJIHUTEJIBHYIO SHEPTUIO BELIHOCA 34 CYET
BBIXO/]A CKBA’KMHBI Hd CAMOCTOATENBHBIN PEXUM
PabOoTEBI NOCJIE BCKPLITUA IIPOAYKTUBHOI'O TIACTA
U BO30OYK/I€HU S CKBAXKUHBL [T03TOMY HA 3TUX
CKBA’KMHAX BBIMBIBAHHWE IIPOMNITAHTOBOM IMPOOKU
MIPOBOAUTCS 3aKAYMBAHUEM B 'HOKYIO TPYOYy a30THO-
BO3/IYIITHOM CMECH C IEHOOOPA3YIOIIEH KUJKOCTBIO
C IOMOIIBIO OJJHOI KOMIIPECCOPHOM YCTAHOBKH THIIA
CHA-20/251 1 IEMEHTUPOBOYHOI'O APETATA.

Ha He@TAHBIX CKBA)KMHAX UCIIOIb30BAHUE
TEXHOJIOTMU OYHCTKHU 326051 C IIOMOIIBIO
KOJITIOOMHI'OBBIX YCTAHOBOK IIPOBOANTCS TOIBKO
MOCJIE IOJIYYEHU sl OTPHULIATETILHOIO PE3YJIbTATA
OT IIPUMEHEHU A TPAAUIITMOHHBIX METOIOB
HOPpMAINU3AIUU 326051 [IpUUHMHON UCKIIOYUTEIBHOI'O
IIPUMEHEHUS BSCTCS HEBO3MOKHOCTD CO3/IaHUSA
B HE(PTAHOM CKBAXKUHE IONOJTHUTENBHON SHEPTUU
BBIHOCA M TPAHCIIOPTHUPOBKU IPOIITAHTA HA THEBHYIO
MOBEPXHOCTD. [IJ151 MPOBEAECHU S ONEPAITUHN IO
BBIMBIBAHHUIO IIPOINAHTA TPEOYETCA 3HAYMTENBHBIN
MapK KOMIIPECCOPHOM TEXHUKU U HAITAXKEHHAS €TO
pabora. B 4acTHOCTH, JONIOTHUTEIBHBIM YCIIOBUEM
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differs from the technique used for similar purposes
at oil wells. This difference is due to the capability

of gas and gas-condensate wells to create additional
carryover energy on account of bringing the well to
independent production after drilling-in and well
stimulation. That is why at those wells, flushing of the
proppant plug is carried out by injecting a mixture of
nitrogen and air with foam-forming liquid into the
coiled tubing using one SDA-20/251-type compressor
unit and a cementing unit.

At oil wells, coiled tubing-assisted bottom hole
cleaning is performed only after negative outcome of
using conventional bottom hole cleaning techniques.
The reason for its exclusive use lies in the impossibility
to create additional carryover energy at the oil well
and to transport the proppant to the daylight surface.
Performance of the proppant flushing operation
requires a large pool of compressing machinery and
its smooth running. Additionally, to ensure good
carryover of the proppant an uninterrupted supply of
the mixture of nitrogen and air into the annular space
is necessary throughout the whole process. That is why
the ascending velocity of the proppant particles in the
oil well is calculated based on a 1.5-2-fold excess ratio
of the settling rate of the largest proppant particles
and not on an equal ratio as in the case of a gas or gas-
condensate well.

For example, during bottom hole cleaning in the oil
well No.6614 at Urengoy field to ensure better injection
rate two gas injection units were used at the same time
to supply gas into the annular space and two SDA-
20/251-type compressor units were used to supply the
nitrogen-air mix into the coiled tubing (see Figure 1).

Hopmanusauus 3a605 HeTAHbIX CKBaXKUH C KONTIOGMHIOBOMN YCTaHOBKM
Bottomhole cleaning using coiled tubing

Mopaya B 3aTpy6HOE
NpPOCTPaHCTBO

Supply to the annular space

Mopada asota, MOX, BA3KMX Navek
pacTBopa (nocne nony4eHus
cTabunbHom paboTbl Nnacta ans
yNyyLLIEeHNs pa3mMbiBa NPOGKK —
Tonbko nofada MOX s BAT)

SHeprusa nnacta

Supply of nitrogen, foam-forming Reservoir energy

liquid, hi-vis slugs (after achieving
stable operation to ensure better
plug washout — only supply of FFL _.—
tothe CT) %

Pucynox 1 - Texnonozuueckas cxema OUUCmKu 3a00:
HePMANOI CKEANCUNBL OM NPONNAHMA C ROMOULBIO
KOMROHOGKU C 2UOKOTL mPyooii

Figure 1 — Process flow diagram of coiled tubing-
assisted bottom bole cleaning to remove the proppant
Jfrom the well



JUISL KAYECTBEHHOI'O BEBIHOCA IPOMIIAHTA
SIBJISIETCS HEOOXOJUMOCTDb [IOCTOSTHHOM
IO/Ia4YU B 3aTPYOHOE IPOCTPAHCTBO
A30THO-BO3AYIIHOM CMECH B TEUEHUE
BCET'0 TEXHOJIOTUYECKOT O Ipornecca. [Toatomy
pacyeT BOCXOAAMEN CKOPOCTH YACTULL IPOIITAHTA B
HeMTAHOM CKBAKUHE IPOBOAUTCS U3 COOTHOIIEHU
HOJIYTOPAKPATHOTO-/IBYKPATHOTI'O IPEBBIIIEHUS
CKOPOCTH OCENAHUS HANOOJIEE KPYITHBIX YACTHL]
MPOMIIAHTA, 4 HE B PABHOM COOTHOIIIEHUH, KAK B
I'a30BOM UJIM I'A30KOHICHCATHON CKBAKUHE.

Hanpumep, Npy BOCCTAHOBJIEHUH 326051 HA
HedTIHOM CKBakHHE Ne 6614 VPeHTOMCKOro
MECTOPOXKIECHUSA JJI CO3AHHS OOJIBIION
MIPOU3BOAUTEBHOCTH 3AKA4KH OJJTHOBPEMEHHO OBLIH
UCIIOJIb30BAHBI IBE€ YCTAHOBKU HATHETAHUSA I'A3a
JUIA TIOJAYU T'a3a B 3aTPYOHOE MPOCTPAHCTBO U JIBE
KOMIIPECCOPHBIE YCTAHOBKY THUNA CIIA-20/251 s
HO/AAYU A30THO-BO3/IyIIIHOM CMECH B THOKYIO TPyOy
(puc. 1).

I1pu 5TOM C TIOMOIIBIO IEMEHTHPOBOYHOT'O
arperara OCyIeCTBIIAIACh TIOCTOAHHASA [101a49a
MEHOOOPA3YIOIEH KUJKOCTH C NIEPUOANIECKUM
NPOKAYMBAHUEM BA3KUX MTAYEK PACTBOPA. Bech
MIPOLECC TPOBEJEHUS PAOOT COMPOBOXKIAIC
MOCTOSHHBIM PACXA’KUBAHUEM KOMIIOHOBKH
T'UOKOM TPYOBI B CKBAKUHE JIJIA IIPENYTIPEXIEHUA
3AKJIMHUBAHUSA HHCTPYMEHTA U TTOBBIIIEHUS
3P PEKTUBHOCTU TPOMBIBKH 340051

Takoke cefyeT OTMETHUTD, YTO IIPU ITPOU3BOJCTBE
PaboT 1O BOCCTAHOBJICHUIO 320051 HA HE(PTAHBIX
CKBaKMHAX C TIOMOIIBIO KOTTIOOMHTOBOM
YCTAaHOBKHM HEOOXOAMMBI IOTIOJTHUTEIbHBIE
3aTPAaTBl BDEMEHU U PECYPCOB HA OOBA3KY
CKBA>KUHBI, yCTPOUCTBO BPEMEHHOI (DAKEITBHON
JIMHUU U OOBAJIOBKH CKBAKHHBL C y4ETOM
MOOMJIN3ALIMH KOJITIOOGMHI'OBOT'O 3BEHA JIJIs1 OYUCTKHA
326051 HE(PTAHOU CKBAXKUHBI U IIPHUBJICYCHU S
3HAYUTEBHBIX PECYPCOB KOMIIPECCOPHOTI'O ITAPKA
IPOBECHUE PA6OT JAHHBIM CIIOCOOOM B HACTOSAIEE
BPEMS ABJIAETCA OOJIEE 3ATPATHBIM, HEXKEIIH C
UCIIOJIb30BAHUEM KOMIIOHOBKHM C THAPOBAKYYMHON
JKEJIOHKOM.

BeiBoA. Ha HEPTAHBIX CKBAXKMHAX YPEHIOHCKOIO
MECTOPOXKIEHHUA MHUPOKOE NPUMEHEHHE HAIIUIN
TOJIBKO JIBA CIIOCOOA IIPOBEAEHUS PA6OT IO
HOPMAIN3AIINH 326051 TOCTIE TUAPABINYECKOTO
Pa3pbIBa IJIACTA — C [IOMOIIbIO KOMIIOHOBOK,
OBOPYAOBAHHBIX I'H/IPOBAKYYMHBIMHU JKEJIOHKAMH,

Y1 KOMIIOHOBOK, CIIyCKA€MBbIX HAa THOKOU TPyOE C
KOJITIOOMHT'OBBIX YCTAHOBOK. [IpriueM KOMIIOHOBKA
C 'HOKOU TPyOOH IPUMEHSETCS IIPH OJTyYEHUN
OTPHULIATEIBHOI'O PE3YIBTATA OT IIPOBEACHU S
TPAAUITUOHHBIX METO/IOB HOPMATU3AIIHH 320051

B nepcniekTHBe, C BHEAPEHUEM KOMILJIEKCOB
KPUOT€HHBIX YCTAHOBOK, IPUMEHEHUE TEXHOJIOTUH
BOCCTAHOBJICHHS 326051 C ITOMOIIIBIO KOATIOOMHT'OBBIX
YCTAaHOBOK OYZIET HAXOJUTB BCE 60JIEE IMUPOKOE
NIPUMEHEHHE HA CKBAKHMHAX YPEHT'OMCKOTO
MECTOPOXK/ICHUS, TEM HOJIEE, €CIIN Y/IACTCS PEIIUTD
BOIIPOC O MO/IBECKE I'HIPOBAKYYMHOM JKEJIOHKH Ha
I'UOKOU TPyO€ KONTIOOUMHI'OBOH YCTAHOBKU.  ©

Meanwhile a cementing unit is used to ensure
uninterrupted supply of foam-forming liquid with
periodic squeezing of hi-vis slugs. The whole process is
accompanied by continuous reciprocating of the coiled
tubing array in the well to prevent tool jamming and to
increase the efficiency of bottom hole cleaning.

It should also be noted that during coiled tubing-
assisted bottom hole cleaning operations additional
time and resources are required for hookup, setting
up of a temporary flare line and banking. Taking into
consideration the mobilization of the coiled tubing
unit and the considerable resources of the compressing
machinery pool, this technique at present is more
costly than using a hydrostatic bailer array.

Conclusion. At the oil wells of Urengoy field only
two post-frac bottom-hole cleaning techniques has
become widely spread — hydrostatic bailer arrays
and arrays lowered in the hole using coiled tubing,.
Notably coiled tubing arrays are used after the negative
outcome of conventional bottom hole cleaning
techniques.

In future with the introduction of cryogenic systems
the use of the coiled tubing-assisted bottom hole
cleaning technique will become more and more widely
spread at the wells of Urengoy field and even more
so if a solution is found to the issue of hanging the
hydrostatic bailer onto coiled tubing,.
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C.HM. AJIEKCAHIPOB, B.A. MUIIIUH, I.1. BYPOB

PocT MUPOBOI'O CIIPOCA HA SHEPIOPECYPCHI
HO6YXAA€T HE(PTETa30400bIBAIONTIE KOMIIAHNU
NPUMEHATD BTOPUYHBIE METO/BI JOOBIYHU C YBEIMYEHUEM
HE(PTEOTAAYH IVIACTOB, B YaCTHOCTH, MTHTEHCU(PUKAITHIO
JIOOBIYH METOAOM I popa3prisa miacta (I'PIT).
DPDHEKTUBHOCTS CTUMYJIALIUN HATIPAMYIO 3aBUCHT OT
Ka4eCTBa BbIIONHEHUA EOR-onepanu, OT COOTBETCTBUA
(PAKTHUUIECKOI FEOMETPUHN TPEMUHHOI 30HBI U
JOCTHUTHYTOT'O (PUJIBTPALIMOHHOIO PEKUMA MOJEIBHBIM
apameTpaM, 3aIJIAHUPOBAHHBIM 110 JU3AMHY
I'PIT. TTo3TOMY HE BO3HHUKAET COMHEHUI, YTO TAKHE
«aI'PECCHUBHBIE» METO/bI BO3JEUCTBHA HA KOJUIEKTOP, KAK
onepanmu I'PIT, 1OJKHBI 06513ATEIBHO COITPOBOXKIAATHCS
IIPOLIEAYPAMU KOHTPOJISA — MOHUTOPUHIOM.

B cooTBeTCTBUH C TPOGIEMAMU, C KOTOPBIMH HANOOJIEE
YaCTO CTAIKUBAIOTCA HEPTAHUKY NP NPOoBeeHnu I'PIT,
cJIeyeT OTMETUTD CICAYIOIINE AKTYaIbHBIE 3aa4H,
CTOSALIME IEPe] MOHUTOPHUHIOM:
¢ OOHApy>KEHHUE HECOOTBETCTBUS An3ariHa I'PIT

(PAKTHUUIECKOI FTEOMETPUHN U PA3MEPAM TPEIMHHON
30HBI, B TOM YMCJIE ACUMMETPHA PA3PbIBY;

* IIPOI'HO3 HEMATUBHBIX CLIEHAPHEB PACIIPOCTPAHEHUSA
TPELIMH 34 [IPEAEIIBI LIEJIEBOIO IUIACTA (HAIIPUMED,

B 06JIACTB COCEJHUX BOJIOHACHIIIEHHBIX TOPU30HTOB);

*  BbIABJICHHE IIPUYHH IPEXKACBPEMEHHBIX ABAPUMHBIX
OCTAHOBOK 3aKa4YKH («CTOIIOB»);

* KOHTPOJb (PUIBTPALUOHHBIX CBOUCTB TPENUHBI
in situ;

* TOJIYYEHHE JAHHBIX JJI OIEPATUBHON KOPPEKIIUU
JIN3a1THA ITOCJIEAYIOMNX ONIEPAITUH ITPU
MHOrocTaauiiHoMm I'PIT;

*  BO3MOXHOCTDb JMHAMHYECKON 3D-BrU3yannsanumu
IIPOLIECCOB OOPA30BAHUA U PA3BUTHA TPEITUMHHOMN
30HbI ['PI1 B peaibHOM BpeMEHY,;

* JJMATHOCTHKA KauecTsa onepannu I'PIL

O MUKPOCENCMUYECKOU TEXHOJIOTNIN

W3 onbITa HEPTETA30BbIX CEPBUCHBIX KOMITAHUIA,
Pa3padbaTHIBAIOIINX TEXHOJIOIMHU KOHTPOJIS KAYE€CTBA
I'PI1, B HAacTOAIIEE BPEMS HAUOOJIEE YCIIEHTHO 3T
331244 PELIAETCA C [IOMOILIBIO MUKPOCEHCMUYECKOT'O
MOHUTOPUHTA. B HE(PTEra30BOM MHAYCTPHUU OHA
YCIIENIIHO NpUMEHsIeTCst 6os1ee 20 JIeT, TO3BOJISIS TOIYYaTh
JAaHHBIE [/ ONIEPATUBHOU KOpPeKIUU au3ariaa ['PI1,
MUHHMU3UPOBATb PUCKU U OIITUMU3UPOBATD YBEIUYEHNE
0T60pA YIVIEBOJOPOJOB IIPU BOBJIEYEHUH B PA3PAOOTKY
TPYIHOU3BJIEKAEMbIX 3aI14COB. [IepBhI€ YCIIEITHbIE
paboThl B Poccny HA OCHOBE IPUMEHEHUS CKBA>KMHHOT'O
MACCUBHOI'O CEMCMUYECKOTIO MOHUTOPHUHTA ObLIN
BoirtostHeHb! OAO «LII'D» B 2006—2007 rogax ripu [PIT
AYMMOBCKHUX CJIOEB HAa MasI06aIBIKCKOM 1 OMOHMHCKOM
mectopoxacHuaxX OAO «PocHedTh» B 3an1aIHON
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Cubupu, a Takke B Kazaxcrane Ha MECTOPOXKIECHUHN
«¥3enp>» AO HK «KazMyHnartil'as». B nocinenue rogpl
HauOOJIBIIIEE PACTIPOCTPAHEHHUE NOTYYIIN PAOOTHI ITO
TEXHOJIOTMH HA3€EMHBIX HAOIIO/ICHUH, BBITIOJIHSIEMbIC
B 601p1nX 06beMax OO0 «'a3MIIPOM reopecypce»

1 OO0 «BHKOCENC» HA HEPTETA30KOHJEHCATHBIX
MECTOPOXK/ICHUSX 3aragHorn CUoHpH.

MUKpPOCENCMUKA ITO3BOIAET OIPEAETATD FTEOMETPHIO
TUAPOPA3PHIBA IVIACTA HA JOCTATOYHO OOIBIINX
PACCTOSIHUAX OT MECTA HAOIIOICHUS (B CKBAXKMHAX WJIN
H4 ITIOBEPXHOCTH), A TAKIKE ITOJIYIATh JUATHOCTUYECKUE
3D-1306pakeHUA B IPOLIECCE OOPAZOBAHUA U
Pa3BUTHA PA3PHIBA. DTUM OHA CYIIECTBEHHO
OTJIMYACTCS OT AKYCTHYECKUX METO/IOB, HAIIPUMED,
KPOCC-AUNOIBHOI'O KAPOTAKA, IPUMEHSEMBIX JIJISI
OLICHKH 43UMYTa Pa3PbIBA BOJIN3U CTBOJIA CKBAKHUHBI
I'PIT. MUKPOCEHCMUYECKUE TEXHOJIOINH OOIAAAI0T
OIIPE/ICIEHHBIMU IIPEUMYIIECTBAMH, 3AKIIOYAIONMUCS B
©0J1€€ BBICOKOI HAJICKHOCTH OIIPEIEICHH S OOIBIINHCTBA
reOMETPUYECKUX ITAPAMETPOB. [ToaTOMY pabOoTHI IO
TEXHOJIOI'MY MUKPOCENCMUYECKOIO MOHUTOpUHTA ['PIT
SIBJISIIOTCS AKTYAJIbHBIMI.

CyTb MUKPOCEHCMUYECKOI'O MOHUTOPHUHI'A
3AKJIFOYAETCS B PETUCTPALIMU CECMOIMHUCCUOHHBIX
IIPOLIECCOB, COIPOBOXKJAIOUINX OOPA30BAHIE
TpemunHHOoN 30HbI I'PI1. Ha puc. 1 npuseseHa OCHOBHAA
CXEMa U PE3Y/IBTATHI HAOIIOJCHU 110 TEXHOJIOIUU
CKBA)KMHHOI'O MOHUTOPHHT'A. 3€Ch [IOKA3aHA CKBAKWHA,
B KOTOpOU ocyuecTsiasaeTcs I'PIT, u cocenHAsa CKBaXKUHA,
B KOTOPOU INPOU3BOAATCSI HEIIPEPBIBHBIEC HAOIIOCHU S
IIPH BBINIOIHEHU N oneparuu ['PIT. [I1a HabmogeHun
MNPUMCHSAIOTCA CTH.H,E[apTHbIC Tp€XKOMHOHCHTHbI€
MHOTI'OTOYEYHBIE TU(PPOBBIE 30H/IBI C YIIPABISIEMbBIM
MIPUKMMOM MJIN 30H/BI C HCpMQ_HCHTHbIM paBM(?H_[eHI/ICM
B CKB4’KHTHE (I/IHOI‘/IH HpI/IMeHﬂﬁTCH TEXHOJIOI'UA
HAOIIOICHUI HETIOCPEJACTBEHHO B CKBakxHHe ['PIT
IIPH IIOMOIIIN CIIEIUAIBHOI'O MAJIOKAHAJIBHOI'O
060PYJOBAHM S, OJHAKO B HACTOSAIIIEE BPEMSI OHA ITOKA
HE [IPEJIOCTABIIAET JOCTATOYHO IIOJIHBIX PE3YJIBTATOB 1
3/IECh HE pacCMATPUBACTCA). Ha MILTIOCTpAlivU TAKKE
IIOKA3aHbI 3APETrUCTPHUPOBAHHBIC [IPU PA3PBIBE I1J1ACTA
CENCMO3MHUCCHOHHBIE UCTOYHHKU U OIIPEJEICHHAS
10 HUM IJIOCKOCTD PA3PhIBA, 4 TAKIKE BBI3BAHHOE €I'0
0O6PA30BAHHEM I10JIE AHOMAJIBHBIX IO UHTEHCUBHOCTU
CTPECCOB.

Ha puc. 2 IOKa3aH PE3yabTaT MUKPOCEHCMUYECKOI'O
moHuTopuHra I'PITnipu «crone». B ;JaHHOM city4ae npu
MPOBE/IeHNU OCHOBHOTO I'PIT HA CTa1MU ITPOJJABKU ObLIT
IOJIYYEH PE3KUI POCT YCTHEBOI'O IABJICHUS, IIPUBEAIITNT
K aBTOMATUYECKOU OCTAHOBKE HACOCOB. Bcero 6110
pozaBieHo 40% KUIKOCTH 1 OKOIO 60% MPOMITaHTA
U3 33IUTAHHUPOBAHHBIX 10 TPOrpamMme 06beMOB. Kak
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Pucynox 1 - Cxema naoda100eHuti CKEANCUHHOZ0
Mmuxpoceticmunecxozo monumopunza I'PII. Iloka3anot
HAZHeMamensvHan U HaoA00aMmenbHasA CKEANCUHDBL,
3apezucmpuposannsie npu paspoiée niacma
CetiCMOIMUCCUOHHBLE UCTNOUHUKU U ONPEOeNeHHAA
NAOCKOCMb Pa3povléa, a maKxice 6bl36aAHHbBLE €20
00pa3oeanuem aHoMarbHbLe O UHIMEHCUGHOCU
cmpeccwi (cepoim yeemom)

BUJIHO, IIPY MOHUTOPUHI'€ IIPOSABJIAETCSA CPA3y HECKOJIBKO
AHOMAJIBHBIX OCOOEHHOCTEN: CUJIBHBIN ACUMMETPHYHBIN
«BBIOPOC» SMUCCHOHHON AKTUBHOCTU B PAFIOHE KPOBJIN
IUIACTA IIPH OCTAHOBKE OOIIETO POCTA TPEIMIUHEL B
JUIMHY, POCT IO BBICOTE, 4 TAKKE IIPOHUKHOBCHUE B
HUKEJICKAIITUHI BOJIOHACHIIIIECHHBIHN CJIOU. OCHOBHOM
IIPUYNHOM IIPEXKIEBPEMEHHON OCTAHOBKHU 3aKAYKU
SIBUJICS IIPOPHBIB TPeUHLI ['PI1 B BbIIIe- M HYDKEJICKAIIHIC
IPOIUIACTKH C HEKOHTPOJIUPYEMBIM €€ POCTOM I10 BBICOTE,
4TO B CBOIO OYEPED IIPUBEJIO K PESKOMY CYKEHUIO
TUAPABIUYECKOU U PUHDI TPEIIHUHBL B IPUCKBAXKUHHOMN
30HE€ IIJIACTA ¥ HEBO3MOKHOCTH JIAJIbHEUIIICH
TPAHCIIOPTUPOBKU IIPOIIAHTA B TPEMUHY. XapaKTEP
CENCMO3MHCCHOHHON AKTUBHOCTHU YKA3bIBAET HA TO, YTO
HIDKHSAA 9aCTh TPELIUHBI OKA34/1ACh IIPEXIEBPEMEHHO
YITAKOBaHA («3A0MUTa» IPOMITAHTOM), 4 BEPXHSAA —
OTKPBITA, KyZid ¥ yCTPEMUJICS OCHOBHOU IIOTOK
MaTepruaIoB. OYEBHUIHO, YTO PA3MELIECHUE IIPOIIIAHTA
BHE IIPOAYKTUBHOM 30HbI IIPU POCTE TPELIUHDI, 4 TAKKE
€r'0 HEJO3dKAUKA U3-32 IIPEXKIAEBPEMEHHON OCTAHOBKU
CHIKAIOT IIPOAYKTHUBHOCTb ITMAPOPA3PphIBA. OTHOU 13
OCHOBHBIX IIPUYHH BO3HUKHOBEHUSA «CTOIIOB> ABJIAECTCS
HEJOCTATOYHO KAYE€CTBEHHOE BTOPUYHOE BCKPBITHE
MPOAYKTUBHOI'O IUIACTA, OCOOEHHO PACIPOCTPAHEHHOE
MPU «arPeECCUBHOM» in3ariHe I'PT1. KomndecTBO NOJOOHBIX
OCJIOKHEHUN ITpu npoBegeHuu I'PIT cocrasiser 1o
12-15%. Kpome Toro, mpeaBaprUTENbHO BHITOTHAEMBII
MUHU-T'PIT mO3BOIAET OIYYNUTD JOCTOBEPHYIO
UH(OPMAIIHIO JIUIIb O HEOOJIBIIOM YYACTKE IIACTA,
BCKPBITOI'O TPEMIUHOM, ITIO3TOMY B BOJOHE(MTAHBIX 30HAX
PHUCK BOBHUKHOBEHUS I'UJIPABINYECKON CBA3U TPEIUHEI
C BOJJOHACBIIIIEHHBIMHA TOPU3OHTAMH (B PACCMATPUBAEMOM
CJIy4ae — NOJACTUIAIONIVMHU LIEJIEBOM IIJIACT) OCTAETCA
JOCTATOYHO BBICOKHM, YTO IIPU OTCYTCTBUHU JJOJKHOT'O
KOHTPOJIA IIPH BCKPBITUU OOJIBIIETO UHTEPBAJIA
«BCJIEMYIO> MOXKET IPUBECTH K POCTY OOBOAHEHHOCTHU
MIPOAYKLIMN.

Ha puc. 3 mpuBeIEHBI PE3YNBTATH PEKOHCTPYKIINNA
TEH30pa NPOHULAEMOCTH TPpenHbI ['PIT (111
HAIVIAJHOCTH PEKOHCTPYKIINA ObIA BBIIIOJIHEHA B TEX 4

Pucynox 2 — Pe3yasmam muxpoceticmuuecrKozo
monumopunza I'PIT npu «cmone», 0emoncmpupPyrousui
pasmewenue nponnanma éne nPooyKmueHOU 30HbL

u Henonmpomg)yemuﬁ pocm mpeuwunvt no vicome

(Ha zpanax Kyoa ommeuenst HelpmanbvLe KOATEKMOPbL U
ROOCMUNAIOUUTE 600OHACHIUCHHBLIL NAACT, 6 eHmpPe —
cKealcuna u unmepean ee nepgopauuu, a maxaice
zeomempun mpeuunsl NO OU3Alny u Paxmuueckasn
NAOCKOCMb mpeujunsvt)

TOYKAX, B KOTOPBIX OBLIN 34PErUCTPHUPOBAHBI HAUOO0JIEE
WHTEHCUBHBIE CEHCMO3MHUCCHOHHBIE COOBITUS).
OnpezneneHre napaMmeTpoB (PUIBTPALIMOHHOI'O PEXKHIMA
in situ HapPsAAY C KOHTPOJIEM KAY€CTBA BHIITOJTHEHHOMN
onepaumu I'PIT ABISI0OTCS OCHOBHBIMHU (PAKTOPAMU
MIPHBJIEKATEIBHOCTH JAHHOU TEXHOJIOTUH JIJIA
HE(PTAHUKOB.

Pucynox 3 — Pekoncmpyxuus men3opa nponuyaemocmu
mpewunot I'PII (creéa nokasana mkaia nPpoHuuaemocmu
6 e0. [lapcu; na zpanax Kyoa Jceimosim 46emom nOKa3anbl
2a306ble KOMLeKmopbtl)

TEXHONOIMNMYECKNE PUCKIN
CKBAXMWHHOIO MOHUTOPWUHIA TP

CiieryeT OTMETUTD, YTO I1PU BBIIIOJIHEHUU
MHUKPOCENCMUYECKOI'O MOHUTOPUHI'A CYIIECTBYIOT
MHOT'OYHCJIEHHBIE TPO6eMbL. Ha puc. 4
IPOWUIIOCTPUPOBAHA OfHA U3 TAKUX IPOOJIEM,
BO3HUKIIAS IIPU HAGIIOJEHHUU B CKBA’KHMHE U3 CTAPOTO
¢donga. OHa UMena BBICOKUI I'a30BbIN (DAKTOP, IJIOXOE
Ka4eCTBO LIEMEHTHPOBAHUS, BHICOKHUI YPOBEHDb BUOPAIIUU
OypOBOI1 KOJIOHHBI U, KAK CJIEJJICTBUE, INIOXUE YCIIOBHS
npreMa CEUCMUYECKUX KonebaHni. Kpome Toro, B
JaHHOU CKBAXKUHE PaHEe IIPOU3BOAUIACh cepus I'PIT
U B PE3Y/IBTATE HAGIIOIATUCH 3AKOJIOHHBIE IEPETOKU U P
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«IIYMOBOI POW» JIOKHBIX UICTOYHUKOB B OKPECTHOCTH

30HbI ['PTT.

Ipu IJIAHUPOBAHUH PA6OT IO TEXHOJIOTUU
CKBA’>KMHHOI'O MUKPOCENCMUYECKOIO MOHUTOPUHIA I'PIT
IPEBAPUTENBHO CAEAYET OLIEHUTD CIEAYIOMME (PAKTOPDL:
¢  Hanuune 60IBIINX JUCTAHLINHA MEXY 30HOU

I'PI1 1 ©*HTEPBAJIOM PETUCTPALIVHN B BbIICTICHHBIX
HaOJIIOIATENbHBIX CKBAXKUHAX-KAHUIATAX, 4 TAKXKE
MaJIbIX JUCTAHLIMI MEXAY YCTBIMU CKBAXKUH —
HaomoaaTeapbHou u I'PIT.

¢  BBICOKMI yPOBEHb BUOPAIIUH OOCATHOMU KOTTOHHBL
Heb6maronpusTHBIE YCIIOBUS IIPUEMA TPUBOASAT
K BO3HUKHOBEHHIO PE3OHAHCHBIX ABJICHUI HA
TOPU3OHTAJIbHBIX CEMCMOIIPUEMHMKAX 30H1A
(0OCOH6EHHO HA KOMIIOHEHTE, ITONEPEYHOI 1O
OTHOILEHUIO K IIPHKMMHOMY PbIYary IIPUEMHOI'O
MOyJsT). 1J1s1 CJ1abblX MUKPOCEHCMUYECKHUX CUTHAIOB
3TO IPUBOAUT K CYILIECTBEHHOMY UCKAKEHUIO
43MMYTOB SMHUCCUOHHBIX COOBITUI U, KAK CJIEJJICTBUE,
K IIOI'PEMIHOCTAM B OIIPEAE/IEHUY TOPU30HTAIbHBIX
Pa3MEPOB TPEMMHHON 30HBI (M3-34 «Pa3MAa3bIBAHU>
PO 3aPEruCTPUPOBAHHBIX MUKPOCEMCMUYIECKHX
UCTOYHHUKOB). THOT/IA 3TOT HETATUBHBIN
(PaKTOP BBIHYKAAET UCTIOIb30BATb HECKOJIBKO
HAOIOAATENBHBIX CKBAXKIH BMECTO OMHOYHOM, YTO
BBI3BIBAET YJOPOXKAHUE PAOOT.

e cnosb30BaHUE B KAYECTBE HAOIIOAATEIBHBIX
CKBAKMH U3 CTAPOro PoHIA. YCIOBHS YCTAHOBKU
30H/]A U IIPHEMA CEHCMUYECKUX KOJIEOAHUH B TAKUX
CKBAKMHAX OOBIYHO HEOmaronpusaTHele. Kpome
TOI'O, B CJIy4a€ HAGIIOACHUH B 9KCILIyaTAIJMOHHBIX
CKBA’KMHAX WJIU B CKBAKMHAX, I7I€ PAHEE IIPOBONIICS
I'PIT, pacCTOSIHUE IO CEMCMUYECKHUM JIy4aM OOBIYHO
CYLIECTBEHHO OOJIBIIE PACCTOSIHUSA IO IUIACTY U3-34
HEOOXOAMMOCTHU PA3MENIECHS 30H/]A BBIIIIE 11€JIEBOI'O
IUIACTA U MOXKET JOCTUTATh 6osiee 1 KM. B aTOM ciryuae
JUISL TOKAJIN3A1IMU INTYOMHHBIX MUKPOCEMCMHUYECKUX
HUCTOYHUKOB HEOOXOAMMO IPUMEHECHUE CIIEIUATIBHBIX
METOJOB, OOIAAAIONINX JOCTATOYHON PA3PENIAIONIE
CIIOCOOHOCTBIO HA OOJIBITNX JUCTAHIIUSIX.

e Haynmuue paboTaromyux HHTEPBAIOB B
HaOII0JATEBHOM CKBAXKHHE. B aTUX Citydasx
HEOOXOAMMO U30JINPOBAHUE PAOOTAIOIINX
WHTEPBAJIOB B HAOIIOAATEIbHON CKBAKUHE IIPU
IIOMOUIY YCTAHOBKH OTCEKAIOIIETO AKEPA.

e IIyMBI B COCEAHUX CKBAXXKHMHAX. Heobxonmma
IIPUOCTAHOBKA OYPEHUS CKBAXKHH U IPYTUX IIYMHBIX
padoT B oKkpecTHOCTH 06'bekTa I'PIT. Henaiexxamniee
BBITIOJTHEHUE TOI'O YCJIOBUS MOXKET IIPUBECTU K
CEPBE3HOMY OCJIOKHEHUIO HHTEPIIPETALIMU JJAHHBIX
[ICM, TaK KaK U3ygaemas O6IACTb MOXKET ObITh CUJIBHO
MaCKHpOBaHa TEXHOI'€CHHBIMH IIOMEXAMH, HZ[HpI/IMCp,
TPYOHBIMH BOJIHAMH, BTOPUYHBIMH ITYMOBBIMUA
HCTOYHHKAMU, MTHTCHCHUBHBIMI FapMOHI/I‘-ICCKI/IMI/I "
JPYIUMHU IIOMEXAMH.

e BiausHNE MEXAY YCThIMU HAOTIOAATEIBHOM CKBASKHUHBI
u ckBaxuHbl I'PIT. [I11 ocnabneHus (poHa IOMEX,
CBSI3AHHOT'O C PAOOTOM TSXKEJION TEXHUKU HA YCTHE
HATrHETATEIbHOM CKBakMHbBI ['PT1, HEO6XOAMO B
KA4eCTBE HAOIIOAATEIBHON BBIOUPATH CKBAXKUHY,
NPOOYPEHHYIO U3 JPYTIOr'o KyCTa (€C/IH IIPUMEHAETCS
TEXHOJIOTHS KyCTOBOT'O OyPEHMUS).
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Pucynox 4 - Hcmounuku wyma, 00ycio8aeHHble 6bIX000M
2a3a u3 naacma u 3aK0JIOHHbIMU Nepemoxani, npu
6bINOAHEHUU HAONIOOEHULL 6 CKEANCUHAX U3 CINAPOZO
gonoa

W ecu B ci1y4dae 60MbIINX YIAJIEHUH 10
IUIACTOIEPECEYEHHIO MEKTY CKBAXKUHOM I'PIT1n
HAOJIIOAATEIBHOM CKBAKMHOM YaCTO Y/IA€TCS JOCTUYD
YBEJIMYEHU S IUCTAHITUN PA6OTOCIIOCOOHOCTH METO/IA,
HAIIPHUMED, PACIIOJIArasi IPUOOPHI HA YPOBHE IIJIACTA B
OKPECTHOCTH CJIOEB C IIOHKEHHOM CKOPOCTHIO (T.€. B
BOJIHOBOZAX), TO BBICOKAsI BUOPAIHS O6CATHON KOJIOHHBI
B MHTEPBAIE IIPHUEMA BEIHYX/1A€T UCKATh IPyIUe
UHTEPBAJIBL C 60JIe€ O6IarONPUATHBIMU YCJIOBUSMHU
IIPUEMA WJIN IIPUHATD PELIEHHE O HEBO3MOXHOCTU
BBICOKOTOYHBIX HAO TIOeHU . K coxkaieHUIo,
OKOHYATENBHBIN OTBET HA ITOT BOIIPOC MOKHO
MOJIYYUTD TOJIBKO BO BPEMS KATUOPOBKH I10 BBICTPEIAM
nepdopaTopa, KOraa IpOU3BOUTCS IPOOHAS IPUCTPEIIKA
10 UICTOYHUKAM C U3BECTHBIMU KOOPJUHATAMHU.

BbIBO/[bI

TexXHONMOrUsA CKBAXKUMHHOI'O MUKPOCEUCMUYECKOTO
MoHuTOpuHra I'PIT, HeCMOTpPs Ha O0JIEE BBICOKYIO
CTOMMOCTB Pa60T MO CPABHEHUIO C HA3EMHOMU
TEXHOJIOIUEH, YACTO ABJIACTCA €AUMHCTBEHHBIM
HHCTPYMEHTOM 11 KOHTpoJiA ['PII, HatipuMep, B
YCJIOBUSAX IITYOOKO3aJIETAIOIIMNX LETIEBBIX IIJIACTOB U ITPU
IIPUOPUTETE 33149 KOHTPOJIA PA3BUTUA TPELMUHHON 30HbI
I'PIT 110 BBICOTE C LIEJIBIO IIPOI'HO34 IIPOPBIBA TPEIHDI
B COCETHUE BOJOHACBIIIECHHbBIE TOPU3OHTEL OIHAKO
CIIEPKUBAIOMTNUM (PAKTOPOM 3/IECH ABJIACTCS HATMIHE
HOAXOAANUX CKBAKMH-KAHANATOB JJ11 HAOIIOACHUI.
Crnenyer OTMETUTD, YTO, HAIIPUMED, JIA MHJIOTHBIX
IIPOEKTOB HAJICIKHBIM PELIEHNEM SAB/IACTCI CUHXPOHHOE
HaOJIIO/ICHUE B JIBYX U 60JIEE CKBAKUHAX, KAK U B CJTy4ae
NPUMEHEHUS CKBAKHUH U3 CTAPOro (POHA UIU BDEMEHHO
BBIBEJCHHBIX U3 SKCILIyaTAL[UH.

ITo3TOMY OCHOBHBIE IEPCIIEKTUBEI LIEJIECOOOPAZHO
CBSI34Thb C MIUPOKUM ITPUMEHEHUEM KOJITIOOMHI'OBBIX
TEXHOJIOIMI U COOTBETCTBYIOIIUM YCOBEPIIEHCTBO-
BaHHEM OOOPYOBAHMS JIJIS1 IPOU3BOJCTBA HAOIIOICHU
(CIMM-30H/BL). DTO HO3BOIUT CYIIECTBEHHO YMEHBIIUTD
TEXHOJIOTHYECKHE PUCKH, OOECIIEUNTD HAJIEKHOE
BBIIIOJIHEHHE 3AIJIAHMPOBAHHBIX 33/1449 KOHTPOJIS
KadecTsa I'PI1 1 COKOHOMUTD CYLIECTBEHHbBIE CPEACTBA.
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TEXHOJIOI'M

YITPABJIEHWUE PUCKAMU.

['€0aKyCTHKA ¥ BOJTHOBBIC TEXHOJIOI'NH — ITYTU
PEMIEHU IIPOOIEM MEKKOJIOHHBIX AaBiacHUMN (MK/T)

RISK MANAGEMENT.

Geoacoustics and Wave Technologies — Solutions
to Intercasing Pressure-Related Problems (ICP)

C.C. HOBHKOB, renepanbpHbii gupekrop OO0 ITIK® «Heapa-C»
Sergey NOVIKOV, Director General, Nedra-$

I'e0NOruYeCcKue yCIOBH S, TEXHOJIOIHYECKUE
OIIMOKU 1 IPOCYETHI, IOSBJIEHUE TPEIIUH B
LIEMEHTHOM KaMHE KOJIBLIEBOI'O IPOCTPAHCTBA BO
BpEMSI IKCIUIYATALMU CKBAXKHUHBI U PAJ IPYTUX
(PaKTOPOB MPUBOJISIT K ITOSIBJICHUIO MEKKOJTOHHBIX
Jasnenuri (MKI).

COBpEMEHHBIE TEXHOJIOI'UU U MATCPHUAJIbI
THO3BOJISIIOT B JOCTATOYHOMN MEPE JIMKBUJUPOBATH
MK]I, HO AaJIEKO HE BO BCEX CKBAKMHAX M HE
BCETA yCIIEMHO. BOJIBIION IPOLIEHT CKBAXKUH
HOAJICKUT TUKBU/IAIIUU B CBSI3U C HEBO3MOXKHOCTBIO
JIMKBUJUPOBATE MK C yCThsI CKBAXKUHBI.
IMepdopanmsa 06CcagHOM KOJTJOHHBI U YCTAHOBKA
LIEMEHTHOT'O MOCTA IO/ JABJIEHUEM C ITOCIEIYIOIIUM
pa30ypHUBAHUEM MOCTA TAKXKE HE BCETAA
a(pPpeKTUBHA.

He cexper, 4To He(pTera3zonoosBaoIice
MPOMU3BOJCTBO HA BCEX 3TANAX CBA3AHO C
ONACHOCTBIO JJI1 SKOJIOTUH OKPYXKAIOMEN CPELBI.

B Hacrosmee BpeMst O4€Hb OOIBIIOE BHUMAHHE
YAEISAETCS JUATHOCTUKE TEXHUYECKOT'O COCTOSTHUS
CKBAXKMHBI U CKBAXKMHHOT'O OO0PY/IOBAHUSL.
HeocTaTouHOE BHUMAHUE K TUATHOCTUKE
IPUBOJUT B JAJIBHENIIEM K YBEJTUYECHUIO

CPOKOB yCTPAaHEHU S BBISIBJICHHBIX JJIE(DEKTOB U,
COOTBETCTBEHHO, YJOPOXKAHUIO PAOOT WIH K
JIMKBUJAIIUU CKBAXKUHBL.

TemnieparypHbI€ KOe6aHUs1, OIPECCOBKA KOJIOHH,
CITyCKO-TIOZ/bEMHBIE OIIEPAIIMUA U POTOPHOE OypeEHNE
BO3JEUCTBYIOT HA KOJIOHHY, IyCTh HE3HAYUTEJIBHO,
HO 3TOT'O JOCTATOYHO JJ1 Ha4aJ1a IPOILECCa
TPEMUHOOOPA30BAHUSA B IEMEHTHOM KOJIBLIE.
[TosiBneHne MUKPOAEHEKTOB B LIEMEHTHOM KAMHE
IPOTHUB «0ANIMAKOB» KOJIOHH IIPOUCXOAUT YKE
H4 3TAaIle CTPOUTEIbCTBA CKBAKUHEL [TpoBeas
4AHAJIU3 PE3YJIBTATOB TPEXKOMIIOHEHTHOI'O
reoaxycruueckoro kaporazka (TK FAK) c riesbio
OIIPEJIEIEHNSI UICTOYHUKA MEKKOJIOHHBIX JIABJICHU
U MEKILJIACTOBBIX IIEPETOKOB, MBI IIPUIIIU K BEIBOJY,
YTO JIAKE B CKBAXKMHAX C XOPOUIUMU ITIOKA3ATENIMU
akycrrueckoro (AKL) u remneparypsoro (OLIK)
KApOTaXKa CLEIJIEHUS [IEMEHTHOI'O KAMHS C
KOJIOHHOM HEHU30e:KHO nossiseTcss MK/,
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Geological conditions,
technological errors and
miscalculation, cracking in the
cement stone of the annular space
during well operation and a number
of other factors cause intercasing
pressure (ICP).

Modern technologies and
materials allows to adequate
eliminate ICP but by far not in all
wells and not always successfully. A large percentage
of wells is abandoned due to the failure to eliminate
ICP at the well-head. Perforation of the intermediate
casing and placing of a pressurized cement plug with
subsequent drilling out is not always effective either.

It is no secret that oil and gas production at all stages
poses threats to the environment. A lot of attention
at present is given to the diagnostics of the technical
condition of the well and the well equipment.
Inadequate focus on diagnostics in future can lead
to prolonged elimination of identified flaws and
increased costs of operation or abandonment of the
well.

Temperature fluctuations, casing pressure testing,
round-trip operations and rotary drilling produce
an impact on the casing which, though insignificant,
is still sufficient to initiate cracking in the cement
sheath. Microflaws in the cement stone against
the casing shoes start appearing as early as during
well construction. After analyzing the results of
three-component geoacoustic logging (TCGL)
to identify the source of intercasing pressure and
cross flows, we’ve come to the conclusion that ICP
inevitably appears even in wells with good sonic and
temperature values of cement bond logging.

TCGL is based on registering geoacoustic
fluctuations in the 100-5000 Hz frequency range
using three orthogonally placed sensors which allows
detecting seal failure in the casing (Figure 1), cross
flows between beds (Figure 2), between casings
(Figure 3) and intraformational cross flows (Figure 4)
without pulling the production tubing out of the cased
borehole.

Detection of cross flows, identification of sources
of intercasing pressure along with separation of fluid
by phase and percentage-wise separation of vertical



CEFPER
—  Merton TKTTAK OCHOBAH Ha 3aIIMCH

r€0aKyCTUYECKUX KOJIE6AHUN B IIOJIOCE
gacToT 100-5000 11 TpeMsA OPTOrOHAJIBHO
PACHONOXKEHHBIMHU JATYUKAMH, YTO TTO3BOJISIET
ONPEAENATh HETEPMETUYHOCTH KOJIOHH
(puc. 1), MeXIIaCTOBBIE (PUC. 2), MEXXKOJIOHHbBIE
(puc. 3) ¥ BHYTPUILIACTOBDIE IIEPETOKU (PUC. 4)
0€3 U3BJIEYEHH I HACOCHO-KOMIIPECCOPHBIX
Tpy6 (HKT) B 06CaKEHHOM CTBOJIE CKBAKUHBL
OnpeneneHue HaIn4Ius NEPETOKOB,
UCTOYHHKA MEKKOJIOHHOTO IABJIEHUS
C pazaeneHueM QIonaa no paszam 1 C
pa3aeneHrueM B IPOLIEHTHOM OTHOIIEHUH
BEPTUKAIBHOI'O JBUKEHUA (DIIOU/]A IO
BEKTOPAM, SIBJIAECTCA A1 HAC IPUOPUTETHOM
3a7a4dei.
OTIUYUTENBHAS OCOOEHHOCTD METOZA —
3TO 30HA OXBATA PETUCTPALH IOKA3aHUNA

fluid flow by vector is our top priority.

The distinctive feature of the method is the coverage

area of recording of readings from the borehole

Taoruuya 1 — Texnuuecxue xapaxmepucmurxu npuoopoe TKIAK
Table 1 — Technical characteristics of TCGL tools

He Tabapumai, Azpeccusnas
aumenosanue Temnepamypa, | Adaenenue, | ouamemp/ heda Il
npubopa C MIla ONNUHA, MM Alz Jres‘s‘z'zvzz
Description Temperature, Pressure, Size ;;fe d;' - ) .
of the tool C MPa diameter/ o ;4 n
length, mm 2
BH 4006 .
VI4006 125 70 48/1269 >28%
BHA4006A 32/700; i
VI 40064 25 70 11/1269 >28%
BHA4006
¢ cocyoom /lroap» .
VI4006 with 180 200 85/1950 >28%
a Dewar flask

OT OCH CKBAXMHBI (B Teopuu 100 M, Ha

npaxkTuke He meHee 10 m). [Ipumepom Tomy

CIIYKHT ONIPEJEIEHUE TEXHOTE€HHOT'O CKOIIJIEHUSA
YIJIEBOJOPOJOB B ABAPUUHOM CTBOJIE CKBAXKUHHBI.
PaccrosgHue Mex /1y aBApUITHBIM U BHOBb
npoOypPEHHBIM CTBOIAMHU — 10 M, UTO HATJISITHO
TOATBEPKAET BBIIEYKA3AHHBIE ITAPAMETPHI (PHC. 5.)
[ cpaBHEHUA, TPUOOPHI C PAAUOAKTUBHBIM
UCTOYHHUKOM UMEIOT pagnyc udMepenusa 300 Mm.

BOJIHOBAA TEXHOJIOTNA

MeTop 6a3UPyeTCs HA AaKYCTUYECKOM BO3/ICHCTBUU
HA IIPOJAYKTHUBHBIE I1JIACTHI BOJIHOBOM 9HEPI'UEI,
OCHOBAHHO! HA CO3/1aHNUH TAK HA3bIBAEMOI
BOJIHBI Paj1€s yCTBEBBIM I'€HEPATOPOM YIIPYTUX
BOJIH. [Iepenaua BOJIHEBI P3jies 110 HENIPEPBIBHOMY
MOTOKY KUIKOCTHU P JIIOOBIX HU3KHUX €€ YPOBHSX [ 3

Pucynox 1 — Hezepmemuunocms KOJIOHHBL

Figure 1 - Seal failure in the casing

axis (100 m in theory, but not less than 10 m in
practice). Detection of man-caused accumulation of
hydrocarbons in the emergency well bore is one such
example. The distance between the emergency and
newly drilled holes is 10 m which confirms the above-
stated parameters (Figure 5) For reference, tools with a
radioactive source have a measuring radius of 300 mm.

|

e i

Pucynox 2 — Medcnaacmoegulii nepemox

Figure 2 — Cross flow between beds
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Pucynox 3 — MescKo10HHbLIL nepemor
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Figure 3 - Cross flow between casings

B CKBAXKUHE B IPOJYKTUBHBIN IJIACT HO3BOJIAET
PACKOIBMATUPOBATh IPHUCKBAKMHHYIO 30HY ILJIACTA-
KOJIJIEKTOPA U TEM CAMBIM YCTPAHUTD NPENATCTBUE
BBIXO/1a (pr1ron/1a U3 I1acTa. [eHepaTop ynpyrux
BOJIH, CMOHTHPOBAHHBII HA YCThE CKBA’KHUHBI,
I10 BOJTHOBOJIY, KOTOPBIM siBiisieTcst HKT (puc. 6),
33aMOJTHEHHAS TEXHOJIOTUYECKON XKUJKOCTBIO,
MHOCBLIAET YIIPYI'YIO BOJIHY HA O6Pa6aThIBAEMBIN
Y4aCTOK IPOAYKTUBHOM TONIIU. [eHepupyemasn
BOJIHA TPAHC(POPMUPYETCS HA IPOJOJIbHEIE,
MOIEPEYHBIE U IOBEPXHOCTHBIE BOJIHBI C SHEPIUEH
5-1500 [Ix 1 yactoTtoit 0.5—80 I'11, TpOXOAUT MO
BOJIHOBOZY, PA3BOPAYMBAETCS HA OTPAXKATEIIE
U MONA/IAET B IJIACT. XOPOIIEE AKYCTUYECKOE
COTJIACOBAHUE XKUJKOCTHOT'O BOJTHOBO/IA C TOPOAOH
CITIOCOOCTBYET BBICOKOMY KO(M(PULIUEHTY MOJIEZHOTO
BO3JEUCTBUS HA OOPAOATHIBAEMBIC OTIOKCHUSL.
ITox BO3AEHUCTBUEM BBICOKOI'O UMITYJIBCHOI'O
JaBJIEHUS TEXHOJIOT'MYECKUN PACTBOP NPOHUKAET
B €CTECTBEHHBIE TPEIIUHBL, PACIIHUPAET UX, CO31AET
HOBBIE B COOTBETCTBHHU C IIPUPOJAOH YCTAIOCTHOT'O
TPEMHUHOO6pa30BaHus (pHUC. 6). K mpenmyiecTBam
METO/1a BO3JEUCTBUA CUJIOBBIMU BOJTHAMU MOKHO
OTHECTH CJIEAYIOIIEE:
* TIPOCTOTY OOOPYIOBAHUS;
*  HECJOXXHOCTb MOHTAK4 U3-32 PA3MEIECHUA
060PYIOBAHNSA HA YCThE CKBAKUHBI;
* NPOTUBO(POHTAHHYIO 6E30ITACHOCTD
(0OOpYIOBAHUE MOKHO MOHTHPOBATh HA I[TBO
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YcnoBHble 0603HaYeHus: Legend:
XapakTep HacblweHns otTnoxeHun: Nature of saturation of sediments:

- - M0 AaHHbIM re0akyCcTMYecKoro KapoTaxa; HedTb
- according to the data of geoacoustic logging: oil

-no gaHHbIM BCIM: HedTh . L . .
- - according to the data of vertical seismic profiling: oil

- -no AaHHbIM BCM: HedTb cBOZOM | . o
- according to the data of vertical seismic profiling: oil with water

Pucynox4 — Buympuniacmoesiii nepemorx

Figure 4 — Intraformational cross flow

Pucynox 5 — Texnozennoe ckonnienue y21e6000P0006
Figure 5 — Man-caused accumulation of bydrocarbons

WAVE TECHNOLOGY

The method relies on the acoustic influence on
production formations with wave energy based on
a so-called Rayleigh wave created by a wellhead
generator of elastic waves. The transmission of the
Rayleigh wave via a continuous flow of the fluid at
a however low level in the well into the productive
formation allows to colmatage the wellbore zone of
the reservoir formation and by doing so to eliminate
the obstacle that prevents the fluid from coming out of
the formation. The generator of elastic waves mounted
at the wellhead via a wave duct — the production



WU HA TEPPOPALTUOHHYIO 33/IBHXKKY);
YBEIUYEHUE IPUEMUCTOCTH U YIYUIIECHUE
CBOYICTB KOJUIEKTOPOB B HECKOJIBKO Pa3, 4YTO
OPUBOJUT K YBEJIMUYEHUIO IEOUTOB (DITIOUIOB;
BO3MOKHOCTB BBO/IA CKBAKUHBI B 9KCIIJIYATAIIHUIO
Cpasy nocjie 0OpabOTKH MIACTA, HE U3BJICKAS
OTPAXKATEIB;

PaBHOMEPHYIO O6Pa6OTKY BOJTHAMH BCETO

KOJIJIEKTOPA, 4 IPU pab0TaAX IO UHTECHCU(PUKATITUHN

NPUTOKA KUCJIOTAMH U T.J]. — UX IPOHUKHOBEHUE

BO BCE YUYACTKH UHTEPBAIA NEPPOPALITUUA

(B OT/IMYHE OT 'H/IPOPA3PHIBA);

* OYHCTKY BHYTpeHHEN nosepxHoctu HKT
BOJIHAMH Paiies BO BpeMs 06padOTKY;

* K4K CONYTCTBYIOIIUI (DAKTOP, B PE3YIBTATE ITOTO
xopouiee NpoxoxaeHue npuoopos I'MC ais
KOHTPOJIA 34 Pa3pA00TKON MECTOPOXKAECHU;

* OTCYTCTBHE BBICOKUX JABJIEHUN B CKBA)KUHE U
HEKEJIATENIBHBIX TOOOYHBIX SIBJIEHN;

*  BO3MOXXHOCTb PACIIMPHUTb KOHTYP NUTAHUA
CKBAKMH 32 CYET YBEJTUYEHHUA IPOHUILIAEMOCTH
KOJIJIEKTOPA U YIYYIIUTb (PUIBTPALTUOHHYIO
CIIOCOGHOCTD HE(PTH;

* B PE3YIBTATE BUOPOBO3AECHCTBUA B PAOOTY
BKJIIOYAIOTCA BCE NMTPOIUIACTKH, HAXOAAINECS
B MHTEPBAJIE NEPHOPALTUH.

tubing (Figure 6) filled with process fluid — sends the

elastic wave to the treated section of the pay horizon.

The generated wave transform into longitudinal,

transversal and surface waves with the energy of

5-1500 J and the frequency of 0.5—-80 Hz, passes

through the wave duct, diverts in the flow-diverting

device and ends up in the formation. Adequate
acoustic matching of the fluidic wave duct with the
formation contributes to the efficient impact on the
deposit under treatment. Under the impact of high
impulsive pressure the process medium penetrates
into natural fractures, extends them and creates new
ones according to the nature of fatigue fracturing

(Figure 6). The advantages of the method of force

waves can include:

» simplicity of equipment;

» easy installation due to the mounting of the
equipment at the wellhead,

* blowout safety (equipment can be mounted on the
blowout preventers or on the perforation ramy;

» increase of the intake capacity and improvement
of the reservoir characteritics several-fold, which
leads to increased production rate;

» possibility to bring in the well immediately after
formation treatment without recovering the
diverting device;

Taoauya 2 — H3menenue npuemucmocmu u CymouHoli 000biuu Hefhmu 8 CK8ANICUHAX, 6 KOMOPBIX NPOBOOUNUCH

pabomvL YICB- 3

Table 2 - Changes in the intake capacity and daily oil production rates in the wells where UGSV-3 operations (wellbead

generator of force waves) were performed

Lebum Ipuemu- |Jebumnocne ZL@ngl
00 npoee cmocmb 00 | npoeedenus —"
oenus Bmom npoeeoeriis YICB-3 Bmom HU‘Z YICB-3 Bmom
YICB-3 B YICB-3/u (Oexabpo o
s 0oa, uucne 5 3 Booa, yucne (maii Booa, wucue
Ne cke. OOUULL, M . ; | nocreri/cym | 2004 2) w > 3 5 > 3
Well Ni - 5 negppmo % | Hegpmo, m 3 - 2 negpmo, % | Hepb, M 20052) m negpmo % | negpmo, m’
Vell No. Flow rate Wateroil%s | eiudin Intake Flow rate vateroil % | Bichudin Flow rute Vaieroil % | miciuas
before Vater oil % ncluding capacity after UGSV-3 Water oil, % | Inc //du]g low rate Water oil, % ncluding
e & oil, m? greae ¢ 3 - oil, m? after oil, m?
UGSV -3 before and (December UGSV -3
total, m? (/z/z‘(;; I/ 6([ :;)1:'—3 , 2004), nv (May 20 05 )
é m’
17 6.6 17/83 54 240/560 154 61/39 0.0 48 73/21 10.0
CKeaxcuna e pabomaana Jlanmslx wem, 3amonjiena naouaoxa
+H Well not in operation 65/324 & 62/38 o Data not available, flooded site
210 39 42/58 22 288/360 145 57/43 6.2 15 48/52 7.8
720/noe-
232 75 5347 35 Oy 11 65/35 38 30 87/13 39
absorption
20" 11 37/63 69 19 6/94 179 41 25/75 31
239 38.1 527

" VBenuuenue 1eouTa Ha CKBaKkuHe Ne 20 B pesy/prare uHTepdepeHnuu rnocie nposejennus YICB-3 na cksaxxkune Ne 17 (pacCTOSAHUE MEXTY

CKaKUHaMHU — 500 m).

* Flow rate increased in the well No. 20 as a result of interference caused by USGV-3 operations in the well No. 17 (distance between

the wells is 500 m)

uniform wave treatment of all the reservoir and —

NPEAYNPEXAEHWUE N IMKBUOALNSA
MEXKONOHHbIX AABJIEHNN

HaunboJiee 4acTo NPUMEHAEMBIN METOZ,
LIEMEHTUPOBAHUSA OOCAAHBIX U 9KCILIYATALIMOHHBIX
KOJIOHH — IIOJ'bEM LIEMEHTA 34 KOJIOHHOM JIO YCThA.
Ho aT1OT METOA HE AAET CTONPOLICHTHYIO I'aPAHTHIO

in case of acid stimulation operations —
penetration of the waves into all sections of the
perforation interval (as opposed to hydraulic
fracturing);

* cleaning of the inner surface of the tubing using
Rayleigh waves during treatment;
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TEXHOJIOI'MU

3amuTel OT MK/, B riponiecce akciryaranuu
CKBaKHHBI IO]] IEUCTBUEM KOJIEOAHUU TEMIIEPATYPHI
U JJABJICHUS B LEMEHTHON KPEIY HAYNHAIOT
O6PAa30BBIBATBCSI MUKPOTPEIUHBL, U 3TOT
IIPOLIECC UMEET IPOI'PECCUPYIOITYIO TEHACHIINIO.
JONOMHUTENBHBIM (DAKTOPOM, BEAYIITUM K
MOABJICHUIO MEKKOJIOHHBIX AaByieHuil (MKI),
SIBJISIETCA IJIOXOE CLEIVIEHUE HA I'PAHUIIAX KOJIOHHA —
LIEMEHT 1 LIEMEHT — CTECHKA CKBA>KUHBL.
IIpemaraeTcs METOL IPEAYIIPEXKICHUA

caenyronee:

* KPEIUICHUE CKBAKUHBI TyTEM HPSIMONI
LUPKYIALNUH C JOXOAOM TAMIIOHAXKHOI'O
pacTBOpA BhIIIE 6GAMMAKA KOJIOHHBI U3 PACYETA
Pnn.< PCT. CTOJIG JK-TH KOJIBLL. TPOCTP. (pP*pa =70 2’5 F/CMa)
(puc. 7);

*  YVIUIOTHEHUE TAMIIOHA’KHOI'O PACTBOPA C
IIPUMEHEHUEM YCTHEBOI'O T€HEPATOPA CUJIOBBIX
BOJIH (YI'CB-3), KOTOPBII MOHTHUPYETCA HA
LEMEHTUPOBOYHOM I'OJIOBKE U 3AIyCKACTCA B
pa6oTy Ha 15—-20 MUHYT NOCJIE JOCTUXEHUA
IPOAABOYHON IPOOKOU HOJOKEHUS «CTOIT»
(puc. 8). Yiipyrue BOJIHBL, CO3[JaHHbIE
I'€HEPATOPOM, I10 BOJIHOBOAY (BOJIHOBOZAOM B
JIAHHOM CJIy4a€ SABJISETCA 0OCaAHasA KOJIOHHA
U HAXOAAIIMHCA B HEU IPOJABOYHBIN
PacTBOP) PACIIPOCTPAHAIOTCA HA KOJIOHHY,
NEPENAIOTCA TAMIIOHA)KHOMY PACTBOPY
(1o TUITY BUOGPATOPA, IPUMEHSIEMOTO B
CTPOUTENBCTBE /IJ1s1 YIJIOTHEHU S OCTOHA),

IIPU 3TOM IIPOUCXOAUT yCAAKA U YIIJIOTHEHUE
TAMIIOHA’KHOI'O pacTBOpA. laHHAA Ollepanus
MNPUBOJIUT K OOJIEE KAUECTBEHHOMY 3aIIOJTHEHHIO
KOJIbLIEBOTI'O IIPOCTPAHCTBA U CLICIIJICHUIO HA
I'PAaHUIAX KOJIOHHA — TAMIIOHAKHBIN PACTBOP U
TAMITIOHAKHBIN PACTBOP — CTEHKA CKBAXKWUHBI,

* Cpa3y II0CJI€ OKOHYAHUA IIEPHUOAA OKNUAAHUSA
3arBepaeBaHud nemeHTa (O3L) 1 000opyJOBaHUS
YCTbsI CKBAXKWHBI IIPOU3BOJUTCA 3ATIOTHEHNUE
KOJBLIEBOI'O IPOCTPAHCTBA, CBOOOJHOIO OT
TAMIIOHA’KHOI'O PACTBOPA BA3KOILIACTUYHBIM
AT€HTOM H4 OCHOBE yI71IeBOA0POA0B (BCH)
METOAOM 3AMEIECHUSA (p6y opps <Pppa BCH). &ror
IIPOLLECC IPOBOAUTCA A0 JOCTHKEHUSA ITIOJTHOI'O
3amelnieHus 6ygepHoro pacrsopa Ha BCH
(puc. 9).

[NosBeHNE PACTPECKUBAHUSA B TAMIIOHAXXHOMN
KPEIH, 4 TAKXKE BO3MOXKHBIE IIPOITYCKU B PE3bOOBBIX
COEUHEHUAX KOJIOHHBI B JAHHOM CJIy4dae OyayT
3ATIOJIHATHCS 6APUTOM U XPU30THUIIOBBIM BOJIOKHOM,
ABJIAIOMMMUCA COCTAaBHOU 4acThio BCHa (puc. 10).

KonTponsb 3a pazmemennem BCH Ha/1 HIEMEHTHBIM
kamueM npoussoaunTcsa TK TAK (puc. 11), ero 3anuch
SIBJISIETCSI TAKKE (POHOBOM C LIEJIBIO /1AJIbHEHIIIETO
KOHTPOJIA 3a COCTOAHHUEM I'€OCPEL B CKBAXKUHE
U 32KOJIOHHBIX [IPOCTPAHCTBAX. B CKBaXKUHE C
Hannuuem MK/ nposoautcsa komiuieke TMPC ¢
npumMmeHeHnueM TK TAK 1 MAarHUTOMMITYJILCHOTO
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pabouni areHT
nosiBneHust MK/, JIaHHBI METOJ BKJIIOUAeT B cebst  Working agent

Kopnyc reHepaTopa;
Generator housing;

macno

lube oil 2. TugpomonoT (MHeBMOMONOT);

Hydraulichammer (pneumatic
hammer);

3-4. JlnHum nopaun — cbpoc macna,
BO3JyXa CO CTaHLMM yrpaBneHus;

Feedlines - oil, air discharge from
control station;

5. YcTbe cKkBaXUHbI;
Well head;

6. Mopaua pabouero areHTa
ot LA -320; LUH-10;

Feeding of working agent from
cementing unit CA-320; centrifugal
pump CN-10;

7.  KoHTelHep-oTpaxarenb;
Diverting container;

8. 3oHanepdopaunu;
Perforation zone;

9. BonHosopg (HKT).
Wave duct (tubing).

Pucynox 6 — Cxemamonmasica
zenepamopa ynpyzux 60.n
YICB-3

Figure 6 — Mounting diagram
Jorthe generator of elastic
waves UGSV-3

¢ asacontributing factor, good passage of geo-
physical well logging tools for field management
purposes;

» lack of high pressure in the well and undesirable
side effects;

¢ possibility to expand the external boundary
by increasing the reservoir permeability and to
improve the filterability of oil;

» asaresult of the vibration effect all interlayers in
the perforation interval are engaged.

PREVENTION AND ELIMINATION
OF INTERCASING PRESSURE

Placement of cement behind the casing up to
the wellhead is most frequently used method of



LiemeHTMpoBoyHas ronoska/ Cementing head
3akauka uemeHTHoro pactBopa/Cementslurry injection
KonoHHas ronoska/ Casing head

BypoBow pactBop/Slurry

LleMeHTHbIV pacTBOP A0 BO3AENCTBIA
Cement slurry before impact

Pucynox 7 — Cocmosnue 3aK0i10HHO0Z0
npocmpancmea 00 6030eticmeus

Figure 7 — Condition of the borebole annulus
before the action

Jepexrockona (MU/I-HM), HO3BOIAIOUIUI

OIPENETUTH TEXHUYECKOE COCTOAHUE KOJIOHH

u Hartu ucTouHuK MK/, I'To pesynbraram I'MPC

HPUHUMAETCS PENICHUE O METO/IC TUKBUIAITUN

MK/. Ha cerogHAMHNN JEHb CYLIECTBYIOT TPU

3P PEKTUBHBIX METOAA TUKBUAATUHU MK/

*  METO/I 3AMEIICHUS C IPUMEHECHHUEM BOJTHOBOU
TexHoJsioruu YI'CB -1 u BCH, He numeromiero
B CBOEM COCTABE KOPPO3UOHHO-AKTUBHBIX
KOMIIOHEHTOB, IIPH YCJIOBUHU IOCTATOYHO
CBOOOJITHOT'O OT LIEMEHTHOT'O KAMHS UHTEPBAJIA
B KOJIBIIEBOM IIPOCTPAHCTBE;

*  METO/] 3aKAYKH «B JIOH» B MEXKKOJIOHHOE
IPOCTPAHCTBO, IPH YCJIOBUH XOPOUICH
IPUEMUCTOCTH, C IABJICHUSIMU, HE
T PEBBIIAIONUMU NIPEAECTBHO JOMYCTUMBIE 2

BypoBow
pacTBop
Slurry

Pucynox 9 — 3ameuenue
6y¢)e}3puozo pacmeopa na BCH

Figure 9 - Replacement of buffer
with VSN

mpewun

Mopaya macna
Lube oil feed

Pucynox 10 - Koromamauus

mapomonoT (MHeBMOMONOT)
Hydraulic hammer (pneumatic hammer)

~ YreB-3
Wellhead generator of force waves UGSV-3

Mopaya pabouero areHTa
- gl Working agent feed

TECHNOLOGIES

LieMeHT1POBOYHasA roNoBKa
Cementing head

KonoHHas ronoeka

Casing head

BypoBoW pacTBop
Slurry

LileMeHTHbIN pacTBOp Nocne Bo3aencrems YICB-3
Cement slurry afterimpact of UGSV-3

Pucynox 8 — Boainogoe 6o3oeticmeue na
mamnoHaMCHbuLIL pacmeop

Figure 8 — Wave action on cement slurry

cementing intermediate casings and production

strings. But this method does not ensure complete

protection against intercasing pressure. During the
operation of the well under temperature fluctuations
and pressure in the cementing, microfissures are
formed and this process can progress. An additional
factor causing intercasing pressure (ICP) is lack of
bond at the boundaries between the casing and the
cement and between the cement and the wellbore
wall.

We propose the following method to prevent ICP
which includes:

* cementing by means of direct circulation with the
cement slurry yield above the casing shoe based on
Pform.< Pstat, fluid column ann. space (pslurry = up to 25 g/Cma)
(Figure 7);

* puddling of the cement slurry using the

wellhead generator of force waves (UGSV-3)

which is mounted on the cementing head and is

- putinto operation for 15 to 20 minutes after the

-2~ top cementing plug reaches the position ‘stop’

(Figure 8). The elastic waves created by the

generator via the wave duct — which in this case

is the intermediate casing and the displacement
mud inside it — spread into the casing and are

transferred to the cement slurry (similar to a

vibrator used in construction for compaction

of concrete); at the same time shrinkage

and puddling of cement slurry occurs. This

operation ensures better filling of the annular

space and bonding at the boundaries between
the casing and the cement slurry and between
the cement slurry and the wellbore wall;

* immediately after waiting on cement (WOC)

and wellhead equipment, the annular space

free from the cement slurry is filled with a

Figure 10 - Clogging of cracks hydrocarbon-based viscoplastic agent (VSN)

using a substitution method (p, .. < Pysxcomion): P
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Pucynox 11 - Konmpoas 3a 00x000m BCH npu nomouu TKITAK
Figure 11 — Control over VSN yield using TCGL

= X1 — 1aBJ€HHUE 10 Hada1a paboT 1o IuKBuganun MK/
X2 — MCKYCCTBEHHOE pabouee AaBIEHHUE B IIPOIIECCE
3aKa4YEK
W A — 3anucs KB/] (ecTeCTBEHHBIN POCT AABJICHUS)
‘ A (15 vac) ) B — 3ammch KBJI (CTyTIEHYATOE CTPABIUBAHHUE)

A(15h) A(17h) TepBOHAYAILHOE [JABJICHUE B CKBAKUHE COCTABUIIO
> [asneHue, Mna 22 MIIa
, .

™ Pressure, MPa

X1 — pressure before starting the operations to eliminate ICP
X2 — artificial working pressure during injection

A — Logging of pressure build-up (natural pressure buildup)

X B — Logging of pressure build-up (stepped bleeding)

1390 BESD PS8 1R 100 FTHS S0 000 FH0 1RA MAE St 1EUS J0AE 0N SO0 0 NS Initial pressure in the well was 2.2 MPa.

Pucynox 12 - I'pagpux udmenenun 0asirenusn é npouyecce 3aKauki CReycCoCmasa 00 601H0801 oopabomxu YICB
Figure 12 — Pressure curve during the injection of special solution before wave processing UGSV

This process is continued until VSN completely
A(15uac) A (17 yac) replaces the buffer (Figure 9).
A(15h) AQ17h) R ina Cracks in the cement slurry and possible gaps in the
' threaded connections in this case will be filled with
barite and chrysotile fibre that are part of VSN
(Figure 10).

Control over the placement of VSN on the cement
stone is performed via TCGL (Figure 11) with
background logging to ensure subsequent control over
the condition of the geological environment in the

-
Pressure, MPa

1558 Bhd i@ 1880 00 TR0 W0 380 3300 1hel W AE g 18 Jeat Jud Sed &0 20

Pucynox 13 - I'padpux usmenenun oaéleHus nocie
npumenenusn 60aH0601 oopadomxu YI'CB 6 npoyecce

3axauKu cneycocmaea well and the bore-hole annulus. Wireline logging and
Figure 13 ~Pressure curve after wave processing UGSV operations using TCGL and a magnetic pulse detector
during the injection of special solution (MID-NM) are carried out in the well with ICP which
JULSL KQK/IOM KOJIOHHBI, OTBEPIKAIOIIETO allows determining the techincal condition of the
BA3KOIIJIACTUYHOI'O AT€HTA, HE UMEIOIIETO casing and finding the source of ICP. Based on the
B CBOEM COCTABE KOPPO3UOHHO-AKTUBHBIX results of the wireline logging and operations
KOMITOHEHTOB; in the well a method of ICP elimination decided on.
*  METO/] 3dKAYKH «B JI06» B MEXKKOJIOHHOE At present there are three efficient methods to
IIPOCTPAHCTBO, IPU YCJIOBUH CBEPXHU3KON eliminate ICP:
npuemucToctu (MKIT < 0,1 M3/(uac’MITa), * substitution method using the wave technology
T.€. MeHee 2,4 M? B cyTku npu 10 MITa niun UGSV-1 and VSN which does not contain highly
meHee 0,24 M° B cyTku 11pu 100 aTm) € corrosive components provided that the interval
JIABJICHUSIMU, HE MIPEBBIIIAIONIUMHU IIPEJICTBHO in the annular space is sufficiently free from
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CEPEBNC N
JOITYCTHUMBIE JJIs KAXKJJOU KOJIOHHBI HE

OTBEPXKJAIOIETO BA3KOIIACTUYHOI'O AT'€HTA.
IIpu 3TOM METOAE IPOUIBOAUTCA IIOCTOAHHASA
HOAJEPKKA IIPOTUBOAABIIEHUSA B MEKKOJIOHHOM
npocTtpaHcTse (MKIT) 060pynoBaHUEM,
KOTOPOE OYAET CBA34AHO C KOJIOHHOM I'OJIOBKOH
U YIIPABJIATLCA JUCTAHLIHMOHHO. IIpenaraemas
TEXHOJIOI'UsI UCKYCCTBEHHO CO34a€eT
PENpECCUIo, NOAAEPKUBAECT IIOCTOSTHHOE
JasisieHre B MKIT, KOTOpO€ KOMIIEHCUPYET
HEJOCTATOK I'MAPOCTATUKHU CPELDL B
MEKKOJIOHHOM IIPOCTPAHCTBE. OJHOBPEMEHHO
IIPOUCXOIUT JOCTABKA I'€PMETUZUPYIOLIETO
BA3KOILJIACTUYHOTIO AT€HTA K Ie(PEKTaM
MEKKOJIOHHOM 1 3aKOJIOHHOU KPEIU U K
HETEPMETUYHBIM y4aCTKAM OOCAHBIX U
KCIUTYyATALMOHHBIX KOJIOHH, IIOCTOSIHHO
3aKYyIIOPHBAs U U30JIMPYs BHOBb U BHOBb
06Pa3yIOIHECT MUKPO3a30PbI B PE3bOOBBIX
COEIMHEHMAX KOJIOHH, [IOBEPXHOCTH KOTOPBIX
HAXOAATCA B IOCTOAHHBIX MUKPOIOABUKKAX,
BO3HHUKAIOMUX U3-34 TEPMOOAPUIECKOTO U
BHUOPAIIMOHHOT'O BO3/ICUCTBUSL.

OO0 JIKD «Hegpa-C» 061aa€T IITATOM
KBAJIU(PUITMPOBAHHBIX CIIEITUAINCTOB, UMEIOIINX
3HAYUTEJIbHBIHN ONBIT PA6OTHI C HOBEUIIIUM
BBICOKOTEXHOJIOTUYHBIM OOOPYAOBAHUEM U
METOAUKAMU B PA3IUYHBIX TOPHO-TEOJIOI'NYECKUX
YCJIOBUAX B TOM YMCJIE, HA MECTOPOXKIACHUAX
C BBICOKHMM COIEPKAHHUEM CEPOBOAOPOAA U
MeCTOpOXAeHNH UM. IO, Kopuaruna, pacronoxeH-
HOT'O B eab(MOBON yacTh KaCIMMMUCKOro MOpsl.

TakuM 06pa30M, BBIIENIPUBELECHHBIE PEIIEHUA
3a/1a4 OIIpEJE/ICHUs MEXKILIACTOBBIX IIEPETOKOB,
OIpeAeIEHNA UCTOYHUKOB MK/, 1 UX TUKBU A4,
Ha CErOAHALIHUN MOMEHT ABJIAIOTCH OAHUMU
u3 Haubosnee 3P@PEKTUBHBIX U IIPAKTUYECKH HE
HMMEIOIIMX dHAJIOI'OB B HE(PTEra30BOM OTPACIIU. @

HAIITA CITPABKA / OUR REFERENCE

cement stone;

* bullhead injection into the inter-string space subject
to good intake rate of the hardening agent which does
not contain corrosive components and with pressure
not exceeding the maximum allowable values for
each string;

¢ bullhead injection into the inter-string space
subject to ultra-low intake rate (inter-string space
<0.1 m3/(h*MPa), i.e. not less than 2.4 m? per day
at 10 MPa or less than 0.24 m? per day at 100 atm.)
of not-hardening viscoplastic agent and with
pressure not exceeding the maximum allowable
values for each string. This method entails ensuring
constant backpressure in the inter-string space
using equipment which will be head-connected to
the casing and controlled remotely. The suggested
technology creates artificial overbalance, keeps
constant pressure in the inter-string space which
compensates for lack of hydrostatics in the inter-
string space environment. At the same time sealing
viscoplastic agent is delivered to the flawed places
in the inter-string space and borehole annulus and
to non-tight sections of intermediate casings and
production string constantly plugging and isolating
the newly appearing microgaps in the threaded
connections of the casings whose surfaces are in
perpetual micromotion caused by thermobaric and
vibration action.

The personnel of the company Nedra-S are highly-
skilled specialists with extensive experience in cutting-
edge high-tech equipment and techniques working
under different geological conditions including fields
with high contents of hydrogen sulfide and the field
named after Y. Korchagin located in the Caspian shelf.

The above solutions to the tasks of detecting cross
flows between beds, identifying sources of ICP and their
elimination at present are most effective and practically
have no counterparts in the oil and gas industry. @

[TponsBoaCTBEHHO-KOMMepuecKas pupma «Heapa-C» codgana B 2000 rogy npeacTaBUTENIEM
JUHACTHUU OyPOBUKOB «['YHIIOPHUH-HOBHKOB» (JIETOMCUYUCIEHUE BeIeTCs ¢ 1905 roaa) s
IIPEAOCTABIECHUS CEPBUCHBIX YCIYT HEPTETra30400bIBAIOIIEN OTPACIIH.

OCHOBHO¥ JIEATEIBHOCTBIO IIPEATIPUATHS SIBISCTCS IPOBEACHNE PA6OT IO TUATHOCTHUKE
TEXHUYECKOI'O COCTOSTHUS CKBAKMH, OIIPE/IC/ICHHE HATTHUYH S 3AKOJIOHHBIX 1 MEKKOJIOHHBIX
IIEPETOKOB, YBEJIMUYCHHUE JICONTA SKCIUIYATAITMOHHBIX CKBAKUH U JIMKBU/IAITHS MESKKOJIOHHBIX

JIABJIEHUH, YTO U ABJIAETCS YIIPABJIECHHUEM PUCKAMHU B HE(PTETA30BOM CEKTOPE.

Production and trading company Nedra-S was founded in 2000 by the member of the drilling
family Gundyurin-Novikov (history records have been kept since 1905) to prove gas and
oilfield services.

The activities of the company focus on performing diagnostics of the technical condition
of wells, detecting being-the-casing and inter-casing cross flows, increasing flow rates of
production strings and elimination of intercasing pressure, i.e. risk management in the oil
and gas sector.
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IV HayuHo-npakTnuecKkan konepeHumnna
«MPONMDILWJIEHHAA BE3SONACHOCTD:
YTUJINSALIA NHI, HEOTAHOIroO M
BYPOBOI'O LLJTANA, IMKBUOALINA
HE®TAHDbIX 3ArPASHEHUN»

24 ceHTA0ps 2014 roaa

A T@HTCTBO r. CypryT

HE(I)TE FHSDBOfI Mpu noppepxxke npasutensctea XMAO-HOrpbi
HHCI)DPMHIJ;HH Mpun yyactun OAO «CypryTtHedTeras»,
000 «JIYKONJ-3anagHas Cubupb»,
00O «PocHedTb-lOraHckHedTeras»,
OAO HK «PyccHedTb»,
OAO «lasnpom HedpTb» U Ap.

CoObITre roga ans pykosoguTenew 1 cneluanmcrToB No NpOMbILLJIEHHON
Ge3onacHOCTH, a TaKXKe NOCTaBLUMKOB YCNyT B AAHHOM HarnpaBfieHUN.

OpraHbl Bnactu FOrpbl BMecTe ¢ He(pTAHbIMU KOMMAHNAMMU,
KOHTPOJIMPYIOLLUMM OpraHaMmn U NOCTaBLLMKaMM yCilyr B 0651acTy 3Konorum
npoBeayT 3auHTepecoBaHHbIN Pa3roBop 0 MMHMMU3aLUN HEraTUBHOIO
BO34eNCTBUA Ha Npupoay.
OCHOBHbI€e TeMbl KOHd)epeHLI,I/II/I:
MNpepynpexaeHue, nokannsauns v NTMKBMZaUMA pa3nmMeoB Hed T N HedTeNnPoaYyKTOB
PEKyﬂbTVIBaLI,VIﬂ L1aMOBbIX aM6ap08
Ytunusauyumsa MNMHI

Jlyyline NpakTUKM yNpaBneHns OXpaHoM OKpyXXatoLLen cpefbl 1 NPOMbILLIEHHON
©e3onacHOCTH

CUCTEeMbI MOHUTOPWHIA MO YNPaBNEHMIO U OLIEHKE PUCKOB B 06/1aCTV MPOMBbILLINEHHOMN
©e3onacHOCTH

TexHuKa Ans pekynsTMBaumMm HedTesamasy4eHHbIX 3emMelb
3ameHa TpybonpoBoaoB

OpraHuzaTop — AreHTCTBO HedTerazoBon HdopMaumm «CamoTnop-3KCrpece»

OprkomuTeT:

Ten./dakc: (3452) 59-31-79
editor@angi.ru
www.angi.ru
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HAVKA

METOAbI OLLIEHKN KAYECTBA
BCKPbITUH NJIACTOB U OCBOEHMA
CKBAXXMH NO KOOYPPULIMEHTY

CKMH-OPDDEKTA
NEPEYEHDb M XAPAKTEPUCTUKA CKUH-DDBEKTA

10.A. BAJTAKHPOB, 3aMeCTHTEIb JUPEKTOPA IO HAYKE, /1. T. H., IPpodeccop, akageMHK Me>KTyHApOIHOH aKa e MHH
HayK Beicirert mxoas:; U.B. BYPKHUHCKUM, npejcesaTeab O0IEeCTBA, KAHIHUAAT 9KOHOMHYECKHX HAYK, MATHCTD
10 pa3paboTke He(TAHBIX H IA30BBIX MeCTOPOKaeHu 1, 000 « I0r-HedTeras»

HccneposaHusa NOKA3bIBAIOT, YTO OOIMINH CKUH-3(DMEKT ABIACTCA PE3YABTATOM JEHCTBUS PALA
(PaKTOPOB, 6ONBIINHCTBO U3 KOTOPBIX HE MOXKET OBITH U3BMEHEHO. DTU COCTABJISIONINE OOIIETO CKUH-
a(ppeKTa OTHOCATCS K UUCITY TAK HA3BIBAEMBIX IICEBJIOCKUH-3((PEKTOB, KOTOPBIE UMEIOT MEXAHUYECKYIO
OPUPOAY B OTIIUYUE OT CKUH-3(P(PEKTOB, CBA3AHHBIX C 3aIPA3HEHUEM (KOJIbMATAIIUEN) TIJIACTA U
YXYALIEHUEM €TO IPOHUIIAEMOCTH. B OT/IMYME OT NOCIEAHUX IICEBJJOCKHUH-3(P(PEKTHI HE MOTYT ObITh
YCTPAHEHBI C TOMOIIIBIO CTUMYIHPYIOMIUX U IPYTUX 0OPA6O0TOK. YTOOBI pACCUNTATh UCTUHHBIN CKHUH-
3(pPEKT, HEOOXOJUMO YMETD OLIEHUBATD IICEBJIOCKHUH-3(P(EKTEL U OTJEIATD UX BEIMYUHBI OT OOIIETO
(CyMMapHOro) CKUH-3((EKTA.

IceBIOCKUH-3((PEKTHI, KAK IPABUIIO, CBA3AHBI C KOH(PUT'YPALTUEI CKBAKHUHBI WJIN YCIIOBHUAMU
TOOBIYML.

IpruynHaAMH NCEBJOCKUH-I(M(EKTA, CBA3AHHBIMU C KOH(PUT'YPALTUENH CKBAXKHHBI, SIBJISTIOTCS:
¢ OrpaHHUYEHHE BXOJHOI'O ITIOTOKA U3-32 HECOBEPIIEHCTBA CKBAKUHBI IO CTENIEHU U XaPAKTEPY

BCKPBITHUS,

* HELEHTPUPOBAHHOCTb CKBAXKHUHEI,

¢ MaJjas INIOTHOCTB NEP(POPALUH, HENIPABUIBHOE (PA3UPOBAHUE NEPPOPAITUOHHBIX OTBEPCTU],
Hernyb0oKas nepgopanus;

* HAKJIOH CKBAKUHEI,

* TOJIIWMHA U HAKJIOH (I4/IEHNUE) I171ACTA.

[MpruYnHAMU ICEBJOCKUH-3(PMEKTA, CBA3AHHOTO C YCIOBUAMH JOOBIYHU, ABIAIOTCS:

* BBICOKHME JEOUTHI (OOIBIINE CKOPOCTU ITOTOKA), KOTOPBIE BBIHOCAT U3 IIJIACTOB YaCTUIIBL, 3a0UBAIOITNE
nep@OpPaAUOHHBIE OTBEPCTUSA U OTKJIOHAIOIINE YCIOBUA JBUKEHHU A IIOTOKA OT IIEPBOHAYAIBHOTIO
pexuma [lapcy;

* 3KCIUTYyaTAlHsA FA30KOHAEHCATHBIX CKBA’KUH HIKE TOYKH POCHI IPUBOAUT K IMOSABJIEHUIO HA 3260X
CKBAXXHWH )KUJIKOCTEN, YXYAIIAIOIMINX XaPAKTEPUCTUKU ITOTOKA.

JpyruMu NpUYrHAMHU IICEBAOCKUH-3(P(PEKTA ABIAIOTCS:

* CMATHE (CKATHUE) KOJIOHHEBI TPYO;

* paspyuenue nepOPAITMOHHBIX OTBEPCTUA B INIACTAX, B KOTOPBIX IIPEBBIIIEHBI IPE/IEIIBI IPOYHOCTH.

PACHET OBLUEIO (CYNMINIAPHOIO) CKUH-OPD®EKTA [1]
CKUH-3(PEKT:
* ONpPEAEISAET BEJIMUYNHY NAJJCHUS YCTAHOBUBIIETOCS 1ABJICHUS;
* OTPaXAET U3MEHEHHYIO IPOHUIIAEMOCTDb KAKOH-THOO 30HBI IIACTA.
Kaxk 6bL710 CKa3aHO BBIIIE, CKUH-3(D(EKT ABISACTCSA BETMIYNHON 6€3Pa3MEPHON U ONIPEJEAETCS
BBIPAKEHUEM, KOTOPOE ABJISIETCS UICKOMBIM COOTHOIIEHUEM JIJI1 BBIYUCIEHU S CKUH-(PAKTOPA:

S = (ﬁ—l)ln& , 1)

k R,
y

rae k- IIPOHULIAEMOCTD YIAJIEHHON (HEYXY/JIIECHHON 30HBL); k — IIPOHULIAEMOCTD YXYAIIEHHOM 30HbI;
7, — PagnuycC ACHUCTBUS COBEPIUIEHHOM CKBAKHHBI, RK - paguyc KoyHTypa OHUTAHUSL

BennunHa CKUH-3)@EKTA MOXKET OBITh BBIYMCIEHA HA OCHOBAHUU IAHHBIX TUJIPOJUHAMUYECKOTO
UCCJIENOBAHUSA IJ1ACTA U3BECTHBIMU METOAAMM. /17151 OTIPEAEIEHN A MOKHO UCIIOJIb30BATh KPUBBIE
BOCCTAHOBJICHUSI U TAJICHUS 1aBJICHU S, 1151 OTIPE/ICICHU ST OTHOIICHM I 1O/ 3HAKOM JIOrapr(mMa MOKHO
BOCIOJIb30BATECA (POPMYIAMU JIJIS1 ONPEJE/ICHUS BDEMEHN BOCCTAHOBICHUS WU TTA/ICHUS JABICHUS B
3AJIEKU.
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O61mu (CYMMAapHBIH) CKUH-3(D(EKT ABIAETCA CyMMOH psfia (PAKTOPOB, OOIBIINHCTBO U3
KOTOPBIX OOBIYHO HE MOXKET OBITh U3MEHEHO. O6ITUNA CKUH-(PAKTOP MOKET OBITh 3AITHMCAH B
BU/IC:

S - Sc+G+SH+S3+ ESI‘[C .

IlepBBIE TPU YJIEHA B YPABHEHUH (2) NPEACTABIAIOT COO0I OOBIYHO CAMBIE BA’KHBIC YACTU CKUH-
(paxropa. IlepBbIif uicH SC o IPEACTABIISIET COOO0M CKUH-3(PDEKT, OOYCIOBICHHBII HECOBEPIICHCTBOM
CKBA’KUHBI 110 CTEINEHU BCKPBITHA U HAKJIOHOM. BTOpOI 4j1eH SH MIPEJCTABIIAET CKUH-3(P(EKT,
06YyCJIOBIIEHHBIN NTepdopanueit. 1 HAKOHEL TPETUI YiIeH S3 OTHOCUTCS K CKHH-3(P(PEKTY OT
3arpsa3HEHUS, EAUHCTBEHHOMY BU/TY, KOTOPBIN MOXKET OBITh YCTPAHEH C TOMOIIBIO KUCJIOTHOMU
06pPabOTKU.

INocneaHUN YiIeH B IPABOI YaCTU YPABHEHUS (2) ZSHC IIPEJCTABIISET COOOU OOMBIION HA60D
(PaKTOPOB CEBIOCKUH-3DPEKTA:

ST — ICEBJOCKUH-(PAKTOP OT TPEIINH; SHac — ICEBIOCKUH-(PAKTOP OT KUJJKO- WJIN I'A30HACBIIIEHHOCTH
B OKPECTHOCTAX CKBAXKUHBI; SH — IICEBJOCKUH-(DAKTOP OT HAKJIOHA (TTA/ICHUSA IIJIACTA); Su — IICEBJOCKUH-
(pakTOpP M3-32 OTKJIOHEHUS JBUKEHUS IOTOKA OT 3aKOHA JlapCH.

CKUH-3((PEKT, O6YCIOBIEHHDBIN F'HIPOAUHAMUYECKUM HECOBEPIIEHCTBOM CKBA>KHUHBI I1O CTENIEHU
BCKDBITUS M HAKJIOHOM CKBAKUHBL

HeT HUKAaKOrO COMHEHUS, YTO KPAMHE BAKHO KOTUYECTBEHHO OLICHUTDh KOMIIOHEHTBI CKUH-
a(pdexTa U, TAKUM 0OPA30M, OLIEHUTD 3(PPEKT CTUMYIUPYIOMUX O6PAOOTOK. Belb 3a4aCTYIO BIUSHUE
«ICEBIOCKUH-3(P(PEKTOB» MPEBOCXOAUT CKUH-3((EKT OT 3arpA3HEHUSL. []1 OLIEHKU CKUH-3((DEKTA,
O6YCIOBJIEHHOT'O TUAPOJUHAMUYECKHUM HECOBEPIIEHCTBOM CKBAXKUHBI IO CTENEHU BCKPBITHUS,
OPEJIOKEH PAJ METOAUK. Ha puc. 1 MOKa3zaHa cXeMa, WUTIOCTPUPYIONAS CIydal KOH(PUTYPALTUIH
BEPTUKAIBHON Y HAKJIOHHOW CKBAKMH C HEITOJIHBIM 3aKaHYMBAHUEM. B Tabiuile 1 moKka3aHbl
3aBHCUMOCTH IICEBJOCKUH-(PAKTOPOB OT HEMOJHOT'O BCKPBITHA MPOAYKTUBHOI'O IIACTA ¥ HAKJIOHA

CKBAKHHBI, 4 TAKKC CMCINCHU S NHTCPBAJId BCKPBITHUA OT CCPCAVHBI I1J1ACTA.
!

>

:]I\l
N

a

Pucyuon 1-a- sepmuKanbHasn CKeaicuna, 0- 20PUZOHMANBHAA CKEANCUNHA

Ecim h, — narepBan nepdopanuu, z, — CMEIEHUE MHTEPBAIA IeP(OPALY OTHOCUTENIBHO LIEHTPA
IPOAYKTUBHOIO IUIACTA, & — TOJIIMHA KOJUIEKTOPA, 4 A/ h — OTHOIIEHUE MHTEPBA/IA IEPGOPALMH K
TOJIIAHE IIJIACTA, TO JIJIS1 PACYETOB KO3(P(PUIITMEHTOB CKUH-3(P(PEKTA MOKHO UCIOJIb30BATh CAEAYIOMUE
O€3pa3MEPHBIE TAPAMETPBL:

h,=h,/r, (MHTEPBAI nepcpopaunfl); Z =z [r, (CMelmeHue MHTEpBaIa H_epcpopauym OTHOCUTEJIBHO
LICHTPA MPOJYKTUBHOTO IUIACTA); A = h/r, (TOMIUHA KOJUIEKTOPA); A = h _/h (OTHOIIIEHHE UHTEPBaJIA
nep@opalyy K TOJIIIMHE IUIACTA); 7, — PAAUYC CKBAXKMHBL [IJ1s1 pacyeTa CKMH-3(PMEKTa HEOOXOAUMBI
CIIe/YIOMINE TAPAMETPRL: & h ,Z /h  hcosO/h,,

B xauecTse npumMepa npumeMm i =100,z /h = 0,5 (cepesinHa KOJUIEKTOPA), ¥ h cosO/ h, = 0,25 (6 = 60,
h,/h=0,5). W3 Tabnuipl 1 ONpese/um 3Ha4eHne CKUH-(MakTopa S, =+5,6 EC/u yMEHbIIUTD
KO3((PULIMEHT BCKPBITUA 10 0,1, TO CKMH-(PAKTOP BO3PACTAET O 3HAYECHUS +15,5.

Tabnuuya 1
o h, z /h, hcosO/h, St S, S,
0 100 0,95 0,1 20,810 20,810 0
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TIpogomxkenue Tabnuie 1

15 20,385 20,810 -0425
30 18,048 20,810 1,861
45 16,510 20,810 -4,300
60 12,662 20,810 8,147
75 6,735 20,810 -14,074
0 100 038 0,1 15,809 15,809 0
15 15448 15,809 -0,360
30 14,185 15,809 1,623
45 12,127 15,809 3,682
60 8944 15,809 -6,864
75 4,214 15,809 -11,804
0 100 06 01 15,257 15,257 0
15 14,898 15,257 -0,359
30 13,636 15,257 -1,621
45 11,583 15,257 -3,674
60 8415 15,257 -6,842
75 3739 15,257 -11,517
0 100 05 01 15,213 15,213 0
15 14,854 15,213 -0,359
30 13,592 15,213 -1,620
45 11,540 15,213 3,673
60 8372 15,213 6,841
75 3,699 15,213 -11,514
0 100 0875 0,25 8,641 8,641 0
15 8359 8,641 -0,282
30 7487 8,641 -1154
45 5,968 8,641 -2673
60 3717 8,641 -4,924
75 0,464 8,641 -8,177
0 100 0,75 0,25 7,002 7,002 0
15 6,750 7,002 -0,251
30 5,069 7002 -1,032
45 4,613 7,002 -2,388
60 2,629 7002 4,372
75 -0,203 7,002 7,206
0 100 06 0,25 6,658 6,658 0
15 6,403 6,658 -0,249
30 5,633 6,658 -1,024
45 4,290 6,658 -2447
60 2337 6,658 -432
75 -0,418 6,658 7,076
0 100 05 0,25 6,611 6611 0
15 6,361 6611 -0,249
30 5,587 6,611 -1,023
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45 4,245 6,611 -2,365
60 2,295 6,611 -4,315
75 0451 6,611 7,062
0 100 075 05 3,067 3,067 0

15 2,878 3,067 -0,189
30 2308 3,067 -0,759
45 1,338 3,067 -1,729
60 -0,082 3,067 -3,150
75 2,119 3,067 -5,187
0 100 06 0.5 2,430 2,430 0

15 2,254 2430 -0,176
30 1730 2,430 -0,700
45 0,838 2430 -1,592
60 -0466 2430 -2,897
75 -2,341 2,430 -4,772
0 100 05 0.5 2,369 2,369 0

15 2,149 2,369 -0,175
30 1,672 2,369 -0,697
45 0,785 2,369 -1,584
60 -0,509 2,369 -2,879
75 4,738 2,369 2,368
0 100 0,625 075 0,924 0,924 0

15 0776 0,924 -0,145
30 0337 0,924 -0,587
45 -0411 0,924 -1338
60 -1,507 0,924 -2432
75 -3,099 0,924 -4,024
0 100 05, 0,75 0,694 0,694 0

15 0,554 0,694 -0,139
30 0,134 0,694 -0,560
45 -0,581 0,694 -1275
60 -1,632 0,694 -2,326
75 3,170 0,694 -3,864
0 100 05 10 0 0 0

15 -1,128 0 -1,128
30 -0,517 0 -0,517
45 -1,178 0 -1,178
60 -2,149 0 -2,149
75 3,577 0 3,577
0 1000 095 0,1 41,521 41,521 0

15 40,343 41,521 -1,178
30 36,798 41,521 -4,722
45 30844 41,521 -10,677
60 22334 41,521 -19,187
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TIpogomxkenue Tabnuie 1

75 10,755 41,521 -30,766
0 1000 038 01 35,840 35,840 0

15 34,744 35,840 -1,095
30 31457 35,840 -4,382
45 25,973 35,840 -9.867
60 18,241 35,840 -17,599
75 8,003 35,840 27837
0 1000 06 0,1 35,290 35,290 0

15 34,195 35,290 -1,095
30 30910 35,290 -4.380
45 25430 35,290 -9,860
60 17,710 35,290 -17,580
75 7522 35,290 -27,768
0 1000 05 0,1 35,246 35,246 0
15 34,151 35,246 -1,095
30 30,866 35,246 -4,380
45 25386 35,246 -9,860
60 17,667 35,246 -17,579
75 7481 35,246 -27,765
0 1000 0875 025 15,733 15,733 0

15 15,136 15,733 -0,597
30 13,344 15,733 -2,389
45 10,366 15,733 -5.367
60 6,183 15,733 -9,550
75 0,632 15733 -15,101
0 1000 0,75 0,25 14,040 14,040 0

15 13471 14,040 -0,569
30 11,770 14,040 -2,270
45 8,959 M -5,081
60 5,047 14,040 -8,993
75 -0,069 14,040 -14,109
0 1000 06 0,25 13,701 13,701 0

15 13,133 13,701 -0,568
30 11437 13,701 -2,264
45 8,038 13,701 -5,063
60 4,753 13,701 -8,948
75 -0,288 13,701 -13,989
0 1000 05 0,25 13,655 13,655 0

15 13,087 13,655 -0,58
30 11,391 13,655 -2,264
45 8,593 13,655 -5,062
60 4711 13,655 -8,944
75 -0,321 13,655 -13,139
0 1000 075 05 5,467 5467 0
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OKOHYaHME TAOIUIBI 1

15 5119 5467 -0.348 §
30 4080 5467 1387 »'<><=
45 2363 5467 -3,104 T
60 0,031 5467 -5,498
75 -3,203 5467 -8,670
0 1000 06 0,5 4,837 4,837 0
15 4,502 4,837 -0.335
30 3,503 4,837 -1,334
45 1,856 4,837 2,979
60 -0424 4,837 -5,261
75 3,431 4,837 -8,268
0 1000 05 05 4777 4777 0
15 4443 4777 -0.334
30 3446 4777 -1,331
45 1,806 4777 2971
60 -0467 4777 -5,244
75 -3458 4777 -8,235
0 1000 0,625 0,75 1,735 1,735 0
15 1483 1735 -0,252
30 0,731 1,735 -1,004
45 -0,512 1735 2,247
60 -2,253 1,735 -3,988
75 4,595 1,735 -6,330
0 1000 0,5 0,75 1,508 1,508 0
15 1,262 1,508 -0,246
30 0,527 1,508 -0,960
45 -0,683 1,508 -2,191
60 -2,380 1,508 -3,888
75 4,665 1,508 6,173
0 1000 0,5 1,0 0 0 0
15 -0,206 0 -0,206
30 -0,824 0 -0,824
45 -1,850 0 -1,850
60 -3,298 0 -3,298
75 5,282 0 -5,282

OYEeBUHO, YTO 3TOT CKUH-3(P@PEKT CaM IO CEHE MOXKET IOJTHOCTBIO CKPBITh U IPUYMEHBIINTD 3HAYCHUE
ckuH-3¢QPexra ot 3arpasHeHust. CKMH-3(G@EKT, 06YCIOBICHHbINA YACTUYHBIM BCKPBITUEM ILJIACTA /1 |,
UMeEET OOJIBIIOE 3HAYEHUE, TOTOMY YTO OH YACTO ABJISACTCS PE3YIBTATOM IPYTUX IPOU3BOACTBEHHBIX
OOCTOATENBCTB (TAKUX KAK U30€KAHUE OOPA3OBAHMSA KOHYCA OOBOJHEHU S, HETOBEICHUE CKBA>KUHBI JIO
NPOEKTHOH ITyOUHBI).

VpolieHHas METOJUKA MTHXKEHEPHOTO PACYETA IICEBAOCKUH-3(P(EKTA, OOYCIOBIEHHOTO
TUIPOJUHAMUYECKUM HECOBEPIIEHCTBOM CKBAKMHBI ITO CTENEHN BCKPBITUS, IPEAIOKEHA Bopoukom [1],
I7IC BEJIMYMHA ABIACTCA PYHKLUEH TPEX 6€3PA3MEPHBIX IAPAMETPOB: Z,, — OTHOCUTEILHOE ,
cMmeneHue GuIBTpa (TepdOPUPOBAHHON YACTHU KOJIOHHBL) OT CEPEANHBI IPOAYKTUBHOIO ILIACTA, h —
OTHOMIEHUE NIEPPOPHUPOBAHHOI YACTH KO BCEH TOIIIMHE IPOAYKTUBHOIO IIJIACTA U R — OTHOIIEHHE
paanyca CKBaKMHBI K PAJJUYCy IPU3A00MHONU 30HBI, B KOTOPOU 3aKOH (PUIBTPALIUU I'a32 OTKJIOHSAETCS OT
3aKOHa JIapCH M3-32 HECOBEPIIEHCTBA CKBAXKUHBI ITO XaPAKTEPY BCKPBITUSA U C yI4ETOM dHU30TPOIMHOCTH 4
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IUIACTA.

Ecim 0603Ha49UTD Yepes k,, k, COOTBETCTBEHHO BEPTUKAILHYIO M TOPU3OHTAILHYIO IIPOHULIAEMOCTD
wIacTa (M?), 7, — painyC CKBAXKMHBI (M), R, —paginyc npu3aborHHOMN 30HbI, B KOTOPOM 3aKOH (DUIBTPALIMI
ra3a OTKJIOHAETCA OT 3d4KOHA JJapCH n3-3a4 HECOBEPIICHCTBA CKBAKHUHEI I10 CTEIIEHU BCKPBITUA (M), TO
napamerp R onpezensaeTcsa U3 CAeAYIOMEro BhIPAKEHMU:

&)
R
2

C IOMOMIBIO 6E3PA3MEPHBIX TAPAMETPOB  YIPOIIEHHAA (POPMYJIA /I PACYETA IICEBAOCKUH-3((EKTA,
06YCIOBICHHOT'O TH/IPOIMHAMUYECKIM HECOBEPIICHCTBOM CKBA>KHHBI, BBIIVISIZIAT TAK:

Z 1
0 —fE) 12K SJi— 2h + )f(22h z)

(I z—'

A2 2704 - InRY) -

S = = ;
© 5 A
RI '2(Q)+01053R2
S) = 3InG) + @ = Pin@ - p) + 2L
01n(0) = 0. (4)

AHaIM3 [MOKA3bIBACT, YTO TP R < 0,1 u E; >R (3TH yCI0BUA YIOBJIECTBOPAIOT BCEM IPAKTUYECKUM
CJIy4asiM) HOTPEMIHOCTD BBIYHCJIEHUSA KO3(PPULTUEHTA CKUH-3(PHEKTA, OOYCITIOBIEHHOTO
HECOBEPIIEHCTBOM CKBAKUHBI ITO CTENIEHHU BCKPBITUS, HEBEJIMKA IIO CPABHEHHUIO C BBIYUCJIEHHBIM IO
OYEHD CJIOKHBIM (POPMY/IAM C IOMOIIBIO CIENUATBHON KOMIIBIOTEPHOU ITPOTPAMMBL.

CyILIeCTBYET ellle OAHA METOANKA OLIEHKH CKMH-3((eKTA, O6YCIOBIEHHOI'O HECOBEPIIEHCTBOM
CKBA’KHHBI IO CTENIEHHU BCKPBITHSA NPOAYKTHBHOI'O TIJIACTA (/1 CIY4YA€B COOMIOAEHHA M HAPYIIEHUA
3aKOHa [lapcu).

VYpaBHEHME NPUTOKA I'd34 K CKBA)KHUHE TP CTALTMOHAPHON (DUIIBTPALIUH IPH COOMIONEHUN 3aKOHA
Jlapcu BeIpakaeTcs (pOPMyJION:

ap*=aQ.. (5)
IIpu HapyeHuy 3akoHa JJapcu:
=aQ +bQ’. Q)

3nech Ap — penpeccust (Pa3HOCTD MIACTOBOTO U 3a60UHOTO iaBienus), a u b — koaddurmenTs
(PUIBTPALHOHHOI'O CONIPOTUBJIEHUS, 3ABUCAIIHE OT IAPAMETPOB IJIACTA, IPHU3260MHOIM 30HBI U
KOHCTPYKLMH CKBAKUHBL

KoadpuimeHT @ Ha3bIBAETCs THIPABIMYECKUM COIIPOTUBICHHUEM IJIACTA U SABJISIETCSA BEJIMYUHOM,
06paTHOM KO(PPULTUEHTY TPOSYKTUBHOCTH.

L1 TUAPOAVMHAMUYECKH COBEPIIEHHBIX CKBAKUH IIPU PAJAUAIBHON (PUIIBTPALINN 3TH
KO3(P(PUIITMEHTBI BBIPAKAIOTCA (POPMYIAMHU:

R,
_ uzP, T In—= @)
wkhT ’

p,zPT ( l-In I%)
b= . (8)
2r’lh’T_r,

s TUAPOIVHAMMWYCCKU HCCOBCPUICHHDBIX CKBAKWH ITO CTCIICHU BCKPBITHA:

R
a = a*ln(r_K_l’_SI)’ a*: :uZP;.T ’. (9)
7khT,,
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b — b*(L——l + S3), b* = paTZPOTrm‘
e R 2210°T,,
U —BA3KOCTD I'd33;
Z — KO3 (PULIMEHT CBEPXCKUMAEMOCTH I'a34;
1, — ILIaCTOBAsA TEMIIEPATYPA;
R _— pasnyC KOHTYPA TATAHUS,
7. — PaguyC CKBA>KUHBI,
k — KO3(pPUIINEHT NPOHNUIIAEMOCTH IIACTA,
h — rommuHa racra;
1 — cTaHgapTHAA TEMIIEPATYPA;
S, 1S, — KOO PUIUEHTH HECOBEPIICHCTBA CKBAXKUHBI (CKUH-3(D(HEKTEI) IO CTEIICHN BCKPHITUSL
CKUH-(PAKTOPHI S, ¥ S, MOKHO BBIUHCIIUTB, IIOJI3YSCh BBIPAJKCHUSIMU:

T
|
5
=
|
2
9%)
I
= Y
%| g
=

(11)

i

k _ R )
rae V —kB — napaMeTp aHI/ISOTpOHI/II/I, R=— — OTHOCUTEIBHBII pa[[I/IYC CKBa’>KHHBI;
r

T C

h= Zﬂ — TOJIIMHA OTHOCHUTEIBHOTO BCKPBITHSA IU1ACT; X = /- A . K,k — COOTBETCTBEHHO IPOHULIAEMOCTD
IJTACTA B BEPTUKAIbHOM U TOPU30HTAIbHOM HANIPABJIEHUAX; R — pajuyc KOHTYPa; I, — pajinyc
CKBAYKHUHBI;

h — rommuHa macra; hn — TOJIIIMHA BCKPBITHSA IIACTA.
Cyuetom (1-11) K03 PUIUEHTH! PUIBTPALTUOHHOTO CONIPOTUBJIEHUA [J11 HECOBEPIIEHHBIX 11O
CTENEHHU BCKPBITHSA CKBA’KUH, BCKPBIBIIUX dHU30TPOIHBIE IUTACTEL, OYAYT OIIPEAEIAThC (DOPMYIAMU:

4

lnR —X

* P 7
a=—alnR_7x, b=b*% (12)
v h hvInR
OLLEHKA KAYECTBA BTOPU4YHOIo BCKPHITUA NJIACTA
CxuH-3hdeKT OT nep@opanun S, ABIACTCI CyMMOU 3(PHEKTOB:
* IUJIOCKOT'O TEYEHMUS, S ;
* BEPTUKAJIBHOI'O CXOXKACHUS, S, _;

* IPU3a60NUHOM 30HbBI CKBAKUHBL, S .

Sn - SHT + SBC +Sr13' (13)

[TceBaOCKMH-3Q@PEKT S ONPEAC/IACTC BBIPAKEHUEM:

T
T - ln r'c(e)’ (14)

S

¥, — PAANYC CKBA’KUHBI, M;

r! ©) - 3P HEKTUBHBINA PAUYC CKBAXKUHBIL, KOTOPBIH ABIACTC (PYHKIMH (PA30BOrO yIia 0.

H0) =g (0=0) r(O) =1, +r. (0£0).

rae ln — UTMHA IEPPOPUPOBAHHOIO OTBEPCTHUS, M;
0, —IIEPEMEHHAsI, 3ABUCAIIAA OT (Pa3bl. 3aBUCUMOCTD TOM IIEPEMEHHOM OT (Pa30BOIo yI/1a
MOKA43aH4a B TA0I. 2.

Ta6ruya 2
Da308blii Y20n O, 2pao o,

0(360) 025
180 0,5
120 0,648
90 0,726
60 0813
45 0,86 }
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BepTuKanbHBIH ICEBJOPAKTOP SBC MOJKET OBITH BEIYHCIICH ITOCJIE OIIPE/IETCHUS HEKOTOPBIX
06€3pa3MEPHBIX IEPEMEHHBIX:

ok
h — o ,
I

rae hm — PacCTOSIHUE MEXAY NEPHOPALUOHHBIMU OTBEPCTUSAMU (OOPATHO NPOMOPLIMOHAIBHO
IJIOTHOCTU OTBEPCTUL);
k, kr — COOTBETCTBEHHO I'OPU3OHTA/IbHAA U BEPTUKAJIbHAS [IPOHULIAEMOCTD ILIACTA.

&\
”( kr) ]

rno= 2h ’

mno

rae dno— JUAMETD NepOPAITUOHHBIX OTBEPCTHI.
— r

= ¢

7 .
c [+r
1T C

d

mno

CKHH-(aKTOP BEPTHUKATIBHOI'O CXOXK/ICHHUS OIIPEAEIIAETC] YPABHEHUEM:

S =10- hc‘b‘Lr

-b
BC >

o
e a U b OonpeaessioTCs BBIPAKEHUSIMU:
a= al-log rota, b= bl- rerb2 .

3Ha4YCHUA KOHCTAHT d , ., b P b2 ABIAIOTCA (PYHKUMAMU yI71a (pasUpOBaHUA. VX BETMYUHBI

MPUBEJICHBI B TA0IL 3.

Tabauya 3 — Kodghgpunyuenmuoi kopperaruu 6epmuKaibH0oz0 CKUHA

Yeon gpasuposanus, 2pao. a, a, a, a,
0(360) 2091 | 00453 | 51313 | 18672
180 2025 | 00943 | 30373 18115
120 2018 | 00634 | 16136 | 17771
90 -1,905 | 01038 | 15674 | 16935
60 -1,898 | 01623 | 13654 | 1,6490
45 -1,788 0,2398 11915 1,6392

(16)

17)

(18)

(19)

(20)

CKUH-(DAKTOP NPU3AO0MHON 30HBI CKBA’KHUHBI Sﬂ3 MOZKET OBITh OITUCAH CJIEYIOIMINUM BBIPAKECHUEM:

S =—le, d=cr).

3

KOHCTaHTEI ¢, €, MOI'YT ObITh IIOJYYEHBI U3 TA0/L. 4.

Taoruua4
Yeon pazuposarius, 2pao. &, G,
0(360) 1,6 -E-1 2,675
180 26-E-2 4,532
120 0,6 -E-2 5,320
90 1,9 -E-3 6,155
60 3,0-E-4 7.509
45 4,6 -E-5 8,791

Ele OuH METO/ OLIEHKU CKUH-3(P(EKTA OT NEPPOPALINU NIPEAJIOKEH B [2]. 3a7a4a pereHa

(21)

MCTOAOM MATEMATUYICCKOI'O MOACTMPOBAHMA. Ha puc. 2 TIOKa3aHBbI HOMOTI'PAMMEBI JIJI1 OIIPEACTICHU A

KO3((PULIMEHTA CKUH-3(D(PEKTA I PA3HOOOPA3HBIX MPAKTUUECKUX C/Iy4Ya€B (PA3HBIX 3HAUYCHUT

(pa30BBIX YITIOB, INIOTHOCTEN EPPOPALINH, JJIMH KAHAJIOB ITep(popariiu, OTHOMEHU N IPOHUIAEMOCTEN
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AREP

YXYALIEHHON 1 yJAJIEHHOM 30H U P.). B paboTe [2] mpeanokeHa METOIUKA PACIETa CKUH- e
CEPBNC a(pdexra oT nepopaiu yIpOImEHHBIM AHATUTUYECKUM METO/IOM. E:\
e . : =
7/ i [
N1 T4
[ A iy L | | % 1 paill
et 58 r '{' | Jex Ay . V1 "
4| 1 Z ; ne y r 1
o T ] 300 ittt v
14 . 7 - - }“-"" : . = i
: A’ i A
el ot oo A Al 4 z
B [ L~ 4 i e pmp v
o wvi((VaD.7 e o s 48 e Pucynox 2 —- Homozpammol ona
VA 1 A iraal” onpeodenenun Ko3PPunyuenma
EfEE T i z ¢ cxun-agppexma om nepgopavuu.
Elrizs » t Py o Cemxa nepgopavuu: a — npocmas,
oy 3 : AR u —waxmamnas
a 9
[T TTHHA H'F' iy
1 " 7Y £ /
P .
{2zt AT 3 2 R # 5 5 214
L - SN A
aAdll | Y| ! g
f= 1 1A "'_- Fa -
o 1 2t s ’: - o ’:-u, u' aTLE 18 W g2E
s - Anp 3 4
o AT s ol i 1 Pucynox 3 - Homozpammsl 015
¥ H
I _— # P L s o = & & onpeodenenusn KodpPunyuenma
sol—+4£- 9% g o A 1 CKUH-I 6(ﬁe1cma om nepgopavuu
[T MY ; P LA npu yxyoueHHo nPpoHuuaemocmu
! e munmi | iHO
Pd a7 Py Wi B npu3adoiinoii 30nsL naacma
{11 &F o2 R s/ g
a 6

B [1] moka3aHo, YTO CKUH-3(MMEKT OT 3aTPA3HEHUA U TEP(POPALTUH MOKHO BEIPA3UTD KAK

k k
S), =[5 i + 5| =)+ S, .

y y

Ecimm nepopaiMOHHbIE OTBEPCTUA 3AKAHYMUBAIOTCA B 30HE 3arpasHenus (£ </, ). B 9TOM BbIpaKeHUU
7', —paanyc 3arpsi3HCHHOM 30HBI, 4 (SS)OC CKUH-3(OEKT IKBUBAJIEHTHOI'O OTKPHITOrO cTBOMNA (1).

Ecyu, Hanipumep, ln= 36,6 cM (7, = 48,82 cm), a KO3(D(DHUIIUEHT YMEHBIICHNUA TPOHUIAEMOCTH

) ) PABEH 5, TO M3 BEIPAXKCHMS 22 ¥ 3HAYCHUS CKUH-3(D(PEKTa OT IePPOPALINH, BBIYUCICHHOIO PAHEE,
MOXHO onpeaenuTs Bemuunny (S) = 12.

TaM e MOKA3aHO, YTO CKMH-3(MMEKT A1 NEPPOPALTMOHHBIX OTBEPCTUM, 3aKAHUYUBAIONIINUXCA 34
NpeAeaaMy 3aT PA3HEHHOM 30HBI, MOJKET OBITh IOJCUYUTAH ITO (POPMYIIE:

). =55,

rae SI;— 3HAYEHHE CKUH-3(derTa oT nepdopanu, paCCUUTAHHOE JIJIS [IPHUBEJCHHOT'O
nepOPaMOHHOIO OTBEPCTHA /!, , IPUBEIEHHOT'O PA/IyCa ré , KOTOPBIE OIIPEEIISIOTCS BBIPASKEHUSMH:

Benuuunsr [ 'H u ré WCTIONB3YIOTCA BMECTO IH UL 7', J1J1sl BBIYUC/IEHUST SH CIIOCOGOM, TOKA3aHHBIM PAHEE.

Ecnu B npeaplgymemM IpuMepe ZH = 12,16 cM, TO 3HAYEHUA ln 1 ¥, COOTBETCTBCHHO PABHBI 10,55 u
22,07 cM. BerayrciieHHOE ¢ TOMOIIBIO (23) 3HaYeHUE (S, ), PaBHO 1, KOTOPOE MTOKA3bIBACT YMEHBIIICHUE 110
CPAaBHEHUIO C BEIMYMHOM, PACCYUTAHHOM JIJIS1 3HAYEHUS PAJINYCA 3ATPA3HEHU S, OOJIBIIETO, UYEM IJIUHA
nepdopanmu.

CyIIEeCTBYET OIMH METOZ, OLIEHKU KO(PPHUITUEHTA CKMH-3(PPEKTA OT NEPPOPALIUN IPU YXYAIIEHHON
nponuraemocTtu I13I1. Ha puc. 3 nokazaHa HOMOTrpamMmma i1 ONPeNENeHU JOTTOTHUTETBHOI'O CKUH-
a(pdekTa, 06ycnoBaeHHOro 3arpsasHeHueM I1311 B 30He nepgopanyu. OJHUM U3 TAPAMETPOB SABJISACTCA

K
OTHOCHTEIbHAS IIPOHUIAEMOCTD 30HbI YXYAIICHHON IPOHUIIAEMOCTH Knp2= TIPS /K
npr’

&K

nps — YXYAUICHHAs IPOHULIACMOCTD I13IT). Bce ocranbHble MapaMeTPhl, KaK Ha pUC. 2. 3
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OLIEHKA KAYECTBA NEPBU4YHOIo
N BTOPNYHOIO BCKPbLITUA MNJIACTA
Ha OCHOBAaHUH BBIIIEU3IOKEHHOT'O MOXKHO IPEJIOKUTD MOCIEA0BATEIBHOCTD IIATOB 1O OLIEHKE

Ka4€eCTBA IEPBUYHOI'O U BTOPUYHOT'O BCKPBITH A IJIACTOB:

1) Ha ocHOBaHMM IPOBEAEHHBIX TN POJUHAMUYECKHUX UCCIETOBAHUN U UCTIBITAHUI CKBAXKHHBI B
IpoLecce 6yPEHU U OCBOEHUS, 4 TAKKE UMEIOMUXCA JAHHBIX O XaPAKTEPUCTUKAX IPOJYKTUBHOTO
OOBEKTA ONPEAECIAIOTCS BAXKHENIIINE TAPAMETPBL.

2) Onpeaensgercs KO3QPUIUEHT TUPOAMHAMUYECKOTO COBEPIICHCTBA CKBAXKUHBI OI1.

3) OnpezenseTcs CyMMapHbIA CKUH-3QdEKT S B UCCeyeMoit CKBasKUHE.

4) ONMCaHHBIMH METOJAMHU ONPENETAIOTCA KOA(PPUITUEHTHI CKUH-3((EKTA OT THAPOIUHAMUYECKOTO
HECOBEPIIEHCTBA CKBAXKUHEBI I10 CTENIEHU BCKPBITHS Sc ¢ HoTnepdopanuu SH.

5) 3 BeIpaxkeHUs (22) ONPEAENAETCI BEIUYNHA CKUH-3((exTa S3, O6YCIIOBJIEHHOI'O 3aIPS3HEHUEM
1311 B mporiecce 6ypeHus U npu nepdopanui. IlognydeHHbIe 3HAYEHU I CKUH-3(P(PEKTOB
XAPAKTEPUBYIOT: SC ot S11 YXYALIEHUE FTHAPOAUHAMUYECKUX XAPAKTEPUCTUK IIPU BTOPUYHOM
CKPBITHH, 4 S3 MIPU IEPBUYHOM BCKPBITHUH OT 3aTPA3HEHHSL.

OLIEHKA SJIEMEHTA KAYECTBA

[IpeIaraloTcs CIEYIOIMME OIEHKH KAYECTBA CKBAKHHBL:
1) OnieHKa 37IEMEHTA KAYE€CTBA CKBAKHHBI IO ITOKA3ATEITIO «KAYE€CTBA BCKPBITUS TPOAYKTHUBHOT'O
IJIACTA U OCBOEHMUS TJIACTA>:

M1 = OIL (26)

2) O11€HKA 3JIEMEHTA KAY€CTBA CKBA’KMHBI IO TTOKA3ATEIO <IIEPBUYHOE BCKPBITUE TPOLYKTUBHOI'O
MIACTa>:

S3 + Sc+9
M1 = et @7)

3) OLeHKa JIEMEHTA KA4eCTBA CKBA’KHUHDI 110 ITIOKA3ATEJIIO «<BTOPUYHOE BCKPBITUE IIPOAYKTUBHOI'O
IIACTA ¥ OCBOEHUE CKBAKUHBD:

S
MI2=—g . (28)

B 3aK/II04€HME BBINIEU3TIOKEHHOI'O XOTEIOCh ObI OTMETUTD, YTO KOJITIOOMHI'OBASl yCTAHOBKA UMEET
OUYEHDb BAKHYIO OCOOEHHOCTD — HE 3ATPA3HATD CTBOJI CKBAXKUHEL, 4 3HAYUT, U HE ITOBBIIIATH CKUH-
a(pdpexT. OHA ABIAETCA CBOCOOPA3HBIM KOMOAMTHOM, KOTOPBIN «CaM MAMIET — CAM CEET U CaAM BSIKET
CHOIBD. B KONTIOOMHTE €ECTh BCE HEOOXOUMOE JIJIS1 IPOBEACHU A NTOA3EMHBIX PEMOHTHBIX PA0OT B
CKBaKMHE, CAMOE ITTABHOE — TMOKHUE TPYOBI C PA3/IMYHBIMU JUAMETPAMU HEPTIHOTO COPTAMEHTA.
VCTAHOBKA UMEET CBOMCTBO OBICTPO MEHSATH B
MIPOMBICJIOBBIX YCJIOBUAX MECTOIOJIOXKEHHUE HA

CKBa’KMHE, TO €CTh OHA MOOHJIbHA. OUYeHb BaKHO, KOﬂTI'O6 NHroBas yCTa HOBKa NMe-
YTO KOJATIOGUHIOBAS YCTAHOBKA SIBJISIETCS «BPATOM €T O4YEHb Ba)KHyl'O OCO6eH HOCTb —

CKMH-3()(EKTA», TOCKOIBKY O0€3 IOMOIIU TAK HE 3a I'pﬂ3HﬂTb CTBOJ1 CKBa>XXWHbI,
HA3bIBAEMBIX IOCPEHUKOB CAMa 3aKAUYUBAET MO ad 3Ha4UnT, 1 He NnoBblwaTb CKNH-
GOJIBIIAM JIABJIEHUEM HYKHBIE TEXHOJIOTUYECKUE 3CI)C|)e KT.

JKUIKOCTH JO HYKHOU ITTyOUHBI, O€3 JTUITHHUX
«CJIy4YaMHBIX> BEECTB-3aI DASHUTEIICI.

TaknM 06pa30M, KONTIOOMHI'OBAA YCTAHOBKA ITO3BOMIAET OOPOTHCA 34 YUCTOTY B CTBOJIE CKBAKUHDI
JIO IPU3a60MHOK 30HBI INIACTA C OOECTIEYEHUEM MTOBBIMEHU A IPOU3BOJUTEIBHOCTH CKBAKUHBI ITOCIIE
peMoHTa. ©

JNutepatypa

1. banakupos tO.A. IHHOBaUMOHHble TEXHONTUW B HedTerazogobbive / tO.A. banakupos, tO.H. byran. - K.: MHTY,
2000.-476 c.

2. lobblva, NoAroToBKa U TPaHCNopT NPUPOAHOTO rasa v KoHaeHcaTa. CnpaBoYHOE PyKOBOACTBO B 2-X TOMax. / nof pes.
10.MM. KopoTtaesa, P.[l. Maprynosa. — M.: Hegpa, 1984.-288 c.
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KANEHAAPb MEXAYHAPOZHbIX

HEOTENA30BbIX

BbICTABOK U KOH®EPEHLIUA ITE

21-4 MUPOBOW HEQTAHOMA KOHIPECC W
BbLICTABKA 21 WPC

15 =19 moun 2014

11-a MEXAYHAPOQHAR BBICTABKA W
KOHMEPEHLIWA PETROTECH

12-15 aneapn 2014

Hoiiga, UHgwa Mocksa, Poccwa, MBL| «Kpoxyc Ixcnon
_A 6-a MEMIYHAPOOHAA BLICTABKA
HELIENA HEOTW W FA3A «HEQTb ¥ FA3 KOTA POCCHMS
24-27 pespann 2014 (ﬁ’ 2 - 4 centabpn 2014
mvansan  Wro, MeAnma south russis  Kpacwopap, Poccus
OIL & GAS OIL & GAS
A 3-1 MEMAYHAPOHAR KOHOEPEHLIMA 2-8 MERIYHAPOOHAR KOHOEPEHLIAR
( ) «HE®Tb WM TA3 APKTHKM» E:::TH;E:LE?'M m““m’“
25 - 26 dempana 2014
9 - 10 cenTabpn 2014
EAST
AROG Crasanrep, Hopsernn MeDITE Nadoc, Knnp
OIL & GAS
! MERMAYHAPOOHAR BbICTABKA W 225 KAZAXCTAHCKAR MEMIYHAPOOHAR
( ) KOH®EPEHLMA «HE®Tb M FA3 MOHFONMM» BBICTABKA W KOHOEPEHLIMA YHEDTb W TA3s
('Y anpens 2014 30 centabpn - 3 oktatpn 2014 oufi
moncoLs  Ynad-Barop, Monronua Anmatel, Kazaxcran Approend
OiL & GAS K'uGE
9-7 KAZAXCTAHCKAR PEFWOHANBHAR
13- WYPELIAN MEMIYEATORRAR BLICTABKA «HEQ@T, FA3,
KOH®EPEHLIMA W BbICTABKA «HEDTb W FA3s WHOPACTEYKTYPA MAHIMCTAYs
9-10 anpena 2014
4 - 6 Honbpa 2014
MANGYSTAU
TUROGE Amxapa, Typuma oL & oas  Axtay, Kasaxcraw
18-a VIEEKWCTAHCKAA MENIVHAPOHARA 19-a MEMOYHAPOAHAA KOH®EPEHLWA
BRICTABKA W KOHOEPEHUMA «HEDTH M FA3s +HEDTh W TA3 TYPEKMEHWCTAHAY
13-15 man 2014 _oufi hO’GT 18- 20 Honbpn 2014
oGu TawkeHT, YaGexucraH Aopraved Auwxabap, TyprkmMeHUCTaH

5-i MEXAYHAPOAHBIR FA30BbIA

Tﬁc‘ KOHIMPECC TYPKMEHMCTAHA
20 - 21 man 2014

MEROYHAPOAHAR BLICTABKA M KOHDEPEHLIMA
«HEDTE W FAS BOCTONHON ADPHEM»

HoaGpe 2014
Awxabag, TypkmeHncTan E.;s':' :?EA Dap-ac-Canam, Tanzanma
16-8 YKPAUHCKAR MEXOYHAPOOHARA A 13-a MOCKOBCKAA MEXAYHAPOOHAA
BBICTABKA «MHTEPHEDTEMA3: ( ) BBICTABKA «HE®Tb W [AZs
28 - 31 man 2014 (3 23-26 wionn 2015 Ui
Knes, YkpanHa MIOGE Mockea, Pocoun
GICTABGA W KOHOEPEHA Sty gl R
+HE®Tb 1 FA3 KACNURAY 2325 2015
3 - 6 MioHA 2014 Sufi Roitiinss
CASPIAN oufi Mo
oiL & cas Baxy, AsepBaiigxan e ~— RPGC ot
ITE MOSCOW ITE GROUP PLC
T + 74959357350 T +44(0) 207 596 5000
E oll-gas@ite-expo.ru E oilgas@ite-exhibitions.com
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BblIbOP, OBOCHOBAHME U PEAJIN3ALINA

HORBPbLCK

B.1O. CWIOB, BeAyIIHH I'€0JIOT I'PY Il THAPOAHMHAMHYIECKOTO
MOAETHPOBAHHA HHKEHEPHO-TEXHHYECKOTI'O IIEHTPA,

A.M. MAJIBIIEB, Beayui reoor KoMmcoMoIbCKOro ra3oBoro
npomsiciaa, 000 dTa3npom 106192 HoaophCcK»

B 1aHHOM CTAaThE PACCMOTPEH CIIOCO6 WITHU
NOCJIENOBATENBHOCTD AEUCTBHI, KOTOPAS TO3BOJISIET
BBIIIOJIHATH KAYECTBEHHBIE I'A30JTHAMHNYECKHUE
UCCJIENOBAHUSA TOPU3OHTATIBbHBIX CKBAKUH HA
MECTOPOXKACHUIX OOI11eCTBA COOCTBECHHBIMU
pecypcaMu U KOMIIETEHIIUSAMU 6€3 IPHUBJICYEHU
JIOPOTOCTOSIIUX TEXHOJIOTUI JOCTABKU IPUOOPOB
Ha 320011. Ha OCHOBE aHA/IM32 UMEIONUXCS HA
OPEANPUATUY COECITUATU3UPOBAHHBIX IPOIPAMMHBIX
KOMIIJIEKCOB U MATEPHUATIBHO-TEXHUYECKOH 0a3bl
TE€O0JIOTUYECKUX CIIYKO MPOMBICJIOB ITOKA33aH IPUMED
IPAKTUYECKOU PEAIN3ALINHN TAKOIO POJA 33/1a4 Ha
IIpUMEPE UCCJIEAOBAHNI I'OPU3OHTAIBHBIX CKBAXKUH
MypaBJIIEHKOBCKOI'O MECTOPOXKICHU L.

Heo6xoaumMOoCTb NPOBEAEHHU S I'A30AMHAMUYECKUX
HCCJIEJOBAHUN HA JOOBIBAIOIINX CKBAXKHAX
MECTOPOXKJICHUH, pa3padaTbiBacMbIX OOIIECTBOM,
3aKPEIJIEHA B PEIVIAMEHTUPYIOUX JOKYMEHTAX B
PaMKax peaJM3aLuy MEPOIIPUATUN 110 KOHTPOJIIO
34 pa3pabOTKOIM MECTOPOXKIEHUI U TPOEKTHBIMHU
JOKyMEHTAaMU. B nporuecce npoMbIIIIEHHON
IKCIUIYATALUHU IUIACTOB M CKBAKUH UCCJIENOBAHMA
IVIABHBIM OOPA30M POBOJSATCS THIPOJUHAMUYECKUIMU
meToaaMu. IIpu 3TOM pemaroTcs CIEAYIOMNE BAXKHbIC
3a7a491: 1) yTOUHAIOTCA TUAPOJUHAMUYECKUE
XAPAKTEPUCTUKMU IJIACTOB, 2) KOHTPOJIMPYETC XO,
BBIPAOOTKHU IUTACTOB, 3) BBIABIACTCA TEXHOJIOTUYECKAS
3P PEKTUBHOCTD CYHIECTBYIONIECH CUCTEMBI PA3PAOOTKH,
4) BBIABIISIETCS 3(PPEKTUBHOCTb IPOBOIUMBIX I'€OJIOI'O-
TEXHUYECKHUX MEPONPUATHI IO OBBIIICHUIO UJIN
BOCCTAHOBJICHUIO IPOU3BOJAUTEIBHOCTU CKBAKUH
u T.7. Ha 6a3€ osiy4aeMbIX JJAHHBIX B CUCTEMY
Pa3pabOTKU BBOAST AOIIOJIHEHU S UJIU IIPOBOJAT €€
YCOBEPLIECHCTBOBAHME. [Ipo1ecC ra30JMHAMUYECKUX
UCCJIEAOBAHNI CKBAXKUH IIPOJIOJIKACTCS B TCUECHHE
BCET'O IIEPHO/A IIPOMBIIIJIIEHHON 9KCIUIYATAI MU
3asexxen. EXXEerogHbI OXBAT I'NAPOJAUHAMUYECKUMH
UCCJIEAOBAHUSIMU SKCILIYATALIOHHOTO (POH/1A
CKBA)XUH B cCpegHeM cocTasseT 30%. Enie HeraBHO
JOOBIBAIOIINIT (DOH]L MECTOPOXKICHHUEH ObLII IPEJCTABIEH
BEPTUKAJIBHBIMH U HAKJIOHHO-HAIIPABJICHHBIMU
CKBAKMHAMU. TEXHOJIOTI MU UCCIIEAOBAHNUI TAKUX
CKBAXKUH TPAJUIMOHHBI, OHU U3BECTHBI, IIMPOKO
PACIPOCTPAHEHBI U AKTUBHO IPUMEHAIOTCA B O01IeCTBE
CHJIAMU I'€OJIOTUYECKUX CITYK0 IIPOMBICJIOB. B rTporiecce
BBITIOJIHEH U I'A30JMHAMUYECKOI'O UCCJICJOBAHM
npu60p (INMyOUHHBIN TEPMOMAHOMETP) CITYCKAETCA
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MAJIO3ATPATHOIO CNNOCOBA NMPOBEAEHNA
[A3NPOM rA30AMHAMMWYECKNX UCCJIEAOBAHUNA
FTOPU3OHTAJIbHbIX CKBAXXVH HA NPUMEPE
MYPABJIEHKOBCKOIo MECTOPOXXAEHUSA

B CKBA)KHHY Ha CKPEOKOBOH ITPOBOJIOKE C TIOMOIIBIO
MOOUIBHOI'O KAPOTAXKHOI'O IIOA’bEMHHKA. TOUKA 3a111CH,
KaK IIPaBUJIO, COOTBETCTBYET CEPENHE MHTEPBAIA
nepgopanuu (CUII) (puc. 1).

y
/ |:I1DOBOJ'IDH3 |
_

Pucynox 1 - Cxema uccaeoos8anus 6ePmuKaibHoOi
CKEaNCUHBL

TOPU30OHTAIBHBIE CKBAXKUHBI U3-32 UX
KOHCTPYKTUBHBIX OCOOEHHOCTEN TAK UCCIIENOBATD
HEBO3MOXKHO. [IpHOOP, CITyCKAEMBIN B CKBAKMHY HA
CKpEOKOBOY ITPOBOJIOKE, B TOPHU3OHTAIBHYIO YaACTh
CTBOJIA TIOA, IEUCTBUEM COOCTBEHHOT'O BECA IOMPOCTY HE
OponjeT. JJo OIpeIeIEHHOTO YIIa HAKJIOHA CKBAXKHHBI,
O6BIYHO He 6ostee 60°, TPUOOP MOKET GBITh JOCTABIICH
TPAJUITUOHHBIM METOAOM. OJJHAKO IO TEXHOJIOTUU
MIPOBEICHUS UCCIIENOBAHNUIT HEOOXOAUMO, YTOOBI
puOOP HAXOAWJICS B pAaYIOHE TOYKU WJIH OOJIACTH, T
UMEECTCS TUIPABINYECKAS CBSI3b MEXK/IY CKBAKMHOM
U IPOAYKTHUBHBIM I1JIACTOM. OOBIYHO 3TO UHTEPBAJ
nep@opaiu CKBa>KUHBI WU O0JIACTH PACIOIOKEHUS
(uIbTpa. 34€Ch BOBHHUKAET HEOOXOJUMOCTD
UCHOJIb30BAHUS JIPYTUX, 3HAYHUTEIBHO O0JIEE CIOKHBIX
TEXHOJIOTHUH JOCTABKU U PA3MEIICHUS NPHUOOpPA B
TOPHU30HTAIBHYIO YACTb CKBAKUHBI (PUC. 2).

Touma nepecyeTa
[uenesan Touxa)

Pucynox 2 — Cxema uccneoo8anusn 20Pu3oHmaivHol
CKEaNCUHBL



DTO MOT'YT OBITh CKBAKMHHBIE TPAKTOPBIL, THOKHE
TPYOBI (KOJITIOOUHT), B HEKOTOPBIX CIy4asax
UCIOJIb3YIOTCS HACOCHO-KOMIIPECCOPHBIE TPYOHI,
JKECTKUH Ka0eIb U T.7. Bce 3T TEXHOJIOTUHU JOCTATOYHO
3(pPEKTUBHBI M 33YACTYIO IO3BOJISAIOT PEIIUTH
OOJBIINHCTBO NOCTABJIEHHBIX IIEPE UCCIENOBAHUEM
3a/1a4. OJIHAKO Y JAHHBIX TEXHOJIOTUI UCCIIEJOBAHUS
C IOCTABKOU TPHOOPOB B TOPU3OHTAIBHYIO YaCTh
CTBOJIA ECTb MUHYCBI, KOTOPBIE 3a9ACTYIO 3ACTABJIAIOT
OTKa3BbIBATbCA OT UX NPOBEACHUA. K TAKOBBIM
OTHOCHUTCS BBICOKAA LIEHA, 00A3aTENIBHOE IPUBJICYEHUE
CEPBUCHBIX KOMITAHUH, BBICOKUE PUCKU OCTABUTh
OpUOOP B CKBAKUHE (I'PA3b B TOPUZOHTAIBHON YaCTH
CKBa’KMHBI), 3arPA3HEHUE JATUYUKOB, 4 B PAJIE CITyYAEB
BO3ZHHUKAET HEOOXOJUMOCTD ITTYyIIEHU S CKBAKUHBI 1
MPUBJIEYEHUE OPUTA/IbI TOJ3EMHOIO PEMOHTA. Bee
MEPEYHCIIEHHOE 34CTABIAET UCKATh 60JIEE TPOCTON
U MEHEeE 3aTPaTHBIN crtocob nposeaeHust IZTVC B
TOPU3OHTAJIBHBIX CKBAKMHAX, IPH 3TOM COXPAHSAIONUA
BBICOKYIO JIOCTOBEPHOCTD ITOJIy4aeMOI HH(POpMAIIHU. B
MOCJIEJHUE T'O/IbI HAMETUIACh TEHJEHIINA PACIIUPEHNA
JIOOBIBAIONIETO (POHAA IPEAIIPUSTUS 34 CUET ITOSIBJICHUS
CKBaKMH C TOPU30HTAJIbHBIMHA OKOHYAHUAMUA. Takue
CKBAKUHBI €CTb Ha ETHI-IIlypOBCKOM 1 MypPaB/IEHKOBCKOM
MeCTOpOXAecHUAX. [Ipu 3TO0M HAa MypPaB/IEHKOBCKOM
MECTOPOXIEHNUH (POH]I TOPU3OHTAIBHBIX
SKCIITYATAITMOHHBIX CKBAKUH cOCTaBndeT 20 equuull. 1
JIAHHBIE CKBAKUHBI HYKHO IMEPUOJUIECKH UCCIIEJOBATD.
Taxk uto e genars? [IpogokaTb TPATUTh OTPOMHBIE
CPEJCTBA U IIPUBJIEKATDb CEPBUCHBIE KOMITAHHY UJIH €CTh
MEHEE 3aTPATHBIN CIIOCOO MOJYUEHU ST HEOOXOAUMBbBIX
pe3ynpraTos? [TonpobyeM B 3TOM PA300paAThCSI U HAUTH
CTIIOCO6 PEMIEHNSA TAKOTO POAA 33a4.

l'eHepasIbHBIN 3aMBICEJI IIPEJIATAEMOTO CIOCOOA
MOJU(PHUKALITNU UCCIEAOBAHNUI IO/, PACCMATPHUBAEMBIE
3a71a4u cieayomun. [IpegnaraeTcs npoBoguTb
UCCJIEJOBAHNE TOPU3OHTAIBHON CKBAXXUHBI ITOZOOHO
TOMY, KK 3TO JIETA/IU PAHEE U IPOJOJIKAEM JIENATD
HA BEPTHUKAJIBHBIX CKBA)KUHAX, O'PAHUYNBAACDH
JIMIIb INTYOMHOM ITPOXO0/a IPHUO6OPA IO JEUCTBUEM
COBCTBEHHOT'O BECA M BECA YIEPKHUBAIOIIEI ITPOBOJIOKH.
Bce TeXHUYECKHME CPECTBA Y HAC [IJI1 3TOT'O ECTD.
OuUEBH/IHO, YTO IIPU TAKOM CIIOCOOE JOCTABKHU
IJIYOMHHBIA MAHOMETP HE JOCTUTHET LIEJIEBOM TOYKHU U
OCTAaHOBUTCSA B 50—250 M, HE IOXOI5T 10 HEOOXOAMMOH
J1yOUHBL. JJasee HEOOXOAUMO NTOJOOPATH IPABUJIBHYIO
MO/IEJIb TUJPABINYECKUX IIOTEPD UJIN KOPPEJIALUIO
MHOFO(bZlBHOFO IIOTOKA AJIs1 BBIYUCJICHU A U3MCHCHM L
JABJIEHUH B CKBAKMHE I10 I7Ty6uHe. 3aT€M BHECTHU
COOTBETCTBYIOIIHNE IIPABKHU B 3AIIMCAHHYIO KPHUBYIO
JIaBJICHU I, CKOPPEKTUPOBAB €€ JJO HEOOXOAUMOH,
IIPAaBUJIBHOU IMTYOUHBL. CIIE/IATh 3TO MOXKHO PACYETHBIM
IIyTEM, C HICIIOJIb30BAHNEM COBPEMEHHBIX ITPOIPAMMHBIX
CPEACTB U MTHCTPYMEHTOB y3JIOBOI'O dHaIM3a (nodal
asnalysis). Ha mpenpua T eCTb IpOrpaMMHBIN
npoaykr Pipesim (Shlumberger), KOTOPBIA UCTIONb3YETCS
C1y>k6aMHU JOOBIYM I'a3a 111 PACYETA HA3EMHBIX
ra30COOPHBIX CETEN. B JaHHOM IPOrpaMMHOM
KOMIIJIEKCE €CTh UHCTPYMEHT, ITO3BOJISIONTUI BBIIOTHATD
AHAJIN3 /IS PA3IMYHBIX Y3JI0B CKBAXKUHBI, OTHOCUTEIBHO
KOTOPBIX IPEAYCMATPUBACTCS IPOU3BOAUTD IIEPECUYET
JIaBJICHUS. B HaIIEM C/1y4ae TAKUM Y3JI0M CUUTACTCS

TOYK4, COOTBETCTBYIONASI BEDXHUM OTBEPCTHAM
UHTEPBAJIA NEPPOPALIMU UIH PUIIBTPOBOH
30HBL Ha 6a3e OIIMCaHHONM KOHLIENIIUY ABTOPAMU
MIPENIOKEH CUCTEMHBIN NTOAXO], K PEMIEHUIO [TOKA EIIe
CHenM(pUUHBIX JJIS1 HAIIETO NPEATIPUATHSA 33/1a4.
HMHCTpYMEHT (IIPOTrPAMMHBIN KOMILIEKC) /Il pacyeTa
JABJICHUH U TH/IPABINYECKUX IOTEPD B CKBAXKUHE,
B TOM YHCJIE U TOPU3OHTAIBHOM, Y HAC €CTh. Tenepb
HEOOXOJUMO BBIOPATH CIIOCOO IPOBEPKU JOCTOBEPHOCTH
BOCIIPOM3BEACHUA JABJIEHH B CKBAKMHE MOJIE/IBHOMN
(KOppEIALIMOHHON) KpHUBOU. M 3TO BO3MOXKHO. Eciiu
MIPHU CIIYCKE TPUOOPA B pabOTAIONTYIO FTOPU3OHTAIBHYIO
CKBA’KHHY BBINIOJIHUTD CEPUIO IPOMEKYTOUHBIX
OCTAHOBOK (PHC. 3), TO B PE3YJIBTATE CMOXEM IIOJIY4UTh
NpOodUIb PACIPENETIEHUS JABIEHU U TEMIIEPATY PbI
B IIPOTOYHOU 4acTH (POHTAHHOrO U@ TA. [lanee
OJ] PEAJIBHBIN NPO(MUIb PACTIPENETIEHNSA TABICHU
MOAOUPAETCA COOTBETCTBYIONAS U HAUOOJIEE AIEKBATHAA
MOJENb (KOPPEJIALUA IOTOKA), Y4EPE3 HAUOOJIEE TECHOE
COINIACOBAHUE C PEATBHBIM IPOMUIIEM U CIEAYET
BBIOPATH TOT WJIM UHOU BApUAHT (PHUC. 4).
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Pucynox 3 - Cmynenuamasn 3anuco 0a61eHus u
memnepamypst 6 padbomaioueti 20PU3IOHMANLHOL
cKeadicune

Pucynox4 - IlIpogduns pacnpeoenenun oasrenusn é
cKxeadicune, paxmuueckuti (MaruHo8svlil) umooens
(cunuii)

Ha puCyHKe IpeACTaBIEH I'PapUK PEATBHOTO
UCCJIENOBAHUA TOPU3OHTATIBHON CKBAKUHBI
MypaBJIIEHKOBCKOI'O MECTOPOXKACHM A, HA KOTOPOU
B asrycre 2013 roga npoBeeHO UCCIIENOBAHME C
peanuzanyenr pacCMaTpUBAEMOro noaxoaa. Ha rpaduxe
OTYETIUBO BUJTHO, YTO BBIOPAHHAS KOPPESIINS
(aBTOPBI MyKEPIKU 1 BpriL) 111 BEPTUKAJIBHOI'O U
TOPU3OHTAJIBHOI'O NOTOKOB JOCTATOYHO PEATTUCTUYIHO
BOCIIPOU3BOAUT PEATBHOE U3MEHEHHE JJABJICHNA B
paboTaromen CKBaKUHE. B MHTEPBaJIe ITTyOUH OT YCThs
U 10 1185 M (MaKCUMaJIbHAS [TTYOUHA IPOXOXKAECHUSA
npubopa) PakTUUeCcKas U MOAEIbHAS KPUBAd UMEIOT P
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SIPKO BBIPAXKEHHYIO CXOAUMOCTb. B TakOM ciry4dae, eciu
MBI MOZIE/BIO AJIEKBATHO BOCIIPOU3BOJUM U3MEHEHNE
JIaBJIEHHS B CKBA’KMHE [0 IMTyO6uHBI 1184 M (Ha rpaduke
TO4YKA 1), TO MBI MOXKEM BIIOJIHE OOOCHOBAHHO JIOITYCTHUTD,
4TO MOJE/Ib JOCTOBEPHO PACCYUTAECT AABJICHUE U B

TOUKe 2 (IMy6rHa 1337 M), ygaaeHHOM Ha 153 M 11O CTBOJTY
WU HA 27,7 M IO BEPTUKAJIN. TAKUM 06pPa30M, MOKHO
CKOPPEKTUPOBATb U3MEHEHUE JABICHUS B CKBA)KHE HA
JIIO60OM M3 PEKHUMOB UCCIEIOBAHUS (PUC. 5).

[——,

apm%l

APwcx, = APmog. |

Pucynox 5 — Kpuewvie usmenenusa 0a61eHus 6 CKeéaicune,
Paxmuueckan (kKpacnan) u npeoopasosannan (Cunasn)

Ha niukiie KB/, B OCTAaHOBJIEHHOM CKBAXKHHE,
KOPPEKTHUPOBKA JJABJICHUS IIPOU3BE/ICHA C
UCHOJIb30BAHNEM U3BECTHOI'O 6APOMETPUUECKOT'O
ypaBHeHus Jlanaca-babuna:

0.03415 21

cp ep’

r7ic P — pacueTHOE NaBICHHE HA LIEICBYIO TOUKY, AT4;
P — crarnyeckoe 1aBaeHUE B TOUKE 3ATIUCH, AT4; JF —
OTHOCUTEJIbHAS ITIOTHOCTD I'a33; H — BEPTUKAIbHAS
INIYOWHA OT TOYKH 3aIIHCH JIO LIEJIEBO TOUKH, M;
T, — CpeAHsisi TEMIIEPATYPa ra3a IO CTBOIY B
IIPOCTPAHCTBE MEXY TOUKAMU, K; Z,- cpeaHun
KO3(P(PULIMEHT CBEPXCKUMAEMOCTH I'd34 B IPOCTPAHCTBE
MEXIY TOUKAMU.

Ha peXnMax UCNBITAHUS B PAOOTAIONIEH CKBAXKUHE
KOPPEKTHUPOBKA JJABJICHUS IIPOU3BENCHA KAK C
YUYETOM BECA CTOJIOA a3, TAK U C IOMPABKAMU Ha
TUAPABINYECKUE TIOTEPU ABILKYIIETOCS IOTOKA.
Bes nocneayomas HHTEPHPETALUSA MATEPHUAIOB
UCCJIEJOBAHMS BBITIOJHAETCA HA 03a3€ TPEOOPA30BAHHOM
ONHCAHHBIM CIOCOO0OM KPUBOU 3260MHOT'O JJABIECHUSA
u ucnonb3osanueM K “PanSystem” u “SaphirKAPPA”.
[TpOBOAS CPABHUTEIBHBIN AHAJIN3 JUATHOCTUYECKUX
rpacpukos KBJI (puc. 6), TOCTPOEHHBIX ITO UCXOIHBIM
U NIPEOO6PA3OBAHHBIM OITMCAHHBIM OOPAa30M KPHBBIM,
MOKHO YBUZIETD ONPEJEICHHBIE CXOACTBA U PA3/TUYUSL
CXOACTBO 3aKIIOYAETCS B HIOJTHON CXOIUMOCTU
IrpaUKOB NPOU3BOJHBIX. DTO O3HAYAET, YTO IIPH
UHTEPNPETALINU OYAET MOJIYIEH OJUHAKOBBIM
LEIBIA PAJT TAPAMETPOB, TAKUX KAK IPOHUIIAEMOCTD
(TOPU30HTAIBbHAS U BEPTUKAJIbHAS), pAOOTAIONIAS IJINHA
(UIIBTPA, MAPpAMETP NOJOKEHUA (DPUIBTPA B ILIACTE.
A BOT OUsI0Tapu(PMUYECKUE I'PAPUKU CYIIECTBEHHBIM
06pa3oM OTIUYAIOTCA. COOTBETCTBEHHO, PA3JIMYHBIMHU
OyyT NapaMeTpbl CKUH-(paKTOPa U HE [Japcu adpdexra.
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B gaHHOM Cily4ae Ipu UCIOAb30BAHNH UCXOIHOMU
KPUBOH PACCYUTAHHOE 3Ha4YeHUE D (pakTopa mmeer
3Ha4eHue 2,574 "10-5 1/(m?/cyt.) 20 °C, 9TO 601bI1E
COOTBETCTBYET BEPTUKAJIBHOM CKBAXKUHE U I1JIOXO
COITIACYETCS C TPAJULIUOHHBIM IPEICTABIECHUEM 00
OTCYTCTBUU WIH BECbMA HE3HAYHUTEIbHOM IIPOSIBJICHUNU
TypOYJIEHTHOCTH HA BXO/IE€ B TOPHU3OHTAIBHBIN

CTBOJL. OYEBUIHO, YTO IIOJIY4EHHOE PELICHUE C
UCHOJIb30BAHHNEM UCXO/IHOH KPHUBOU HEJIb351 OY/ICT
UCIIOJIb30BATD KAK JOCTOBEPHBIM MHCTPYMEHT
MIPOTHO3UPOBAHUS PEKHMA PAOOTHI CKBAXKUHBI U IIIIACTA.

J

Pucynox 6 - Juaznocmuueckue zpagpurxu KB/, ucxoonwtii
(3enenwsiii) u npeoopazosannslii (KopuuHeaviil)

B 2013 rony BCe ra3oquHAMHUYECKUE UCCIEJOBAHMU S
HAa JOOBIBAIOUUX TOPHU3OHTAIBHBIX CKBAXKUHAX
MypaBIEHKOBCKOI'O MECTOPOXKAEHHU A IIPOBOANINCH C
HCITOb30BaHMEM TexHoaoruu KB/I-M/I, kak Hanbdoee
UH(MOPMATHUBHON U OTBEYAIONIEN COBPEMEHHBIM
NOJAXOAAM U MPUHIUIIAM. Bl pa3paboTran
YHUBEPCAJIbHBIN JU3AMH [IPOBEACHUA UCCJICIOBAHUH,

B OCHOBE KOTOPOT'O JICKUT OOOOIICHHBIN AHAJIN3 PAHEE
BBITIOJIHEHHBIX PA0OT. [TPOAOIIKUTENbHAS KPHUBAS
BOCCTAHOBJICHUS JABJICHUA (3 4aca) [IOCJIE JJINTEIBHOM
CTAOUIBHON paOOThI CKBAXKUHBI HA TEXHOJIOTMYECKOM
pexume (100%). Cepust U3 TPEX LIUKJIOB OTOOPA C
PA3IUYHBIMU JICOUTAMU. [ICOUT U3MEHSIETCS OT ITUKJIA

K I[TUKJTY B CJIEYIOMIEH TTOC/IEI0OBATEIBHOCTH: 60%, 80%,
120% oT paboyYero (TEXHOIOTUYECKOTO). TN TEIBHOCTD
LUKJIOB OT60pa 90 MUHYT. LIUKJIBI OT6OPA OTAEIEHBI IPYT
OT APYIr'a CPABHUTEIBHO KOPOTKUMU KB/ /TN TEIbHOCTBIO
30 MyuHyT. OCHOBHA4 IEJIb IIUKINYECKUX UCCIEJOBAHUN —
Y4€eT 3aBUCUMOCTH UHTETPATIBHOI'O CKUH-(DAKTOPA (CKUH,
IUTIOC He JJapcu 3 (OEKTHL, TPU HAIUYUU OCIEAHUX) U
BBEJEHUE B PE3Y/IBTATHI COOTBETCTBYIOIIEH IIOIIPABKHU.
IIpoBENEHHBIN KOMIUIEKC UCCIENOBAHNI B 2013 rogy

M UX AHAJIN3 [TOKA3AJI, YTO IIPECTABICHHBIN JU3AHH
SIBJIAETCA OII'TUMAJIBHBIM 1 JJIEUCTBUTEIBHO COOTBETCTBYET
MNPUHLIMIIAM YHUBEPCAJIBHOCTH. Ero NCNoib30BaHuE

B IIOJIHOM MEPE ITO3BOJISAET BLIIIOIHATD KAYECTBCHHbIE
HUCCIEAOBAHUA CKBAXXUH U ITOTYY4Th ITOJTHBIA KOMILIEKC
(PUIIBTPALIMOHHBIX XAPAKTEPHUCTUK IJ1ACTA.

Bcero B 2013 rogy Ha MECTOPOXKAEHNUHN IIPOBEJEHO 15
HCCJIEJOBAHUM C UCIIOJIb30BAHUEM JIAHHOM TEXHOJIOI' MU
U PACCMATPUBAEMOI'O CIOCOHA IIEPECYETA UCXOTHBIX
KpUBbIX. OXBAT UCCJIEJOBAHHUSIMH I'OPHU3OHTAIBHBIX
CKBaKMH MypaBIIEHKOBCKOI'O MECTOPOXKAECHH ST COCTABUIL
75%. OmHOM 13 33124 BBIIIOJTHEHHOT'O KOMIIJIEKCA
UCCJIEIOBAHUI SBJISIZIOCH ONPEJEICHUE MAKCUMAJIbHO
JOIYCTUMOMU JEIPECCUHN HA IUIACT, IPH KOTOPOU
COXPAHSETCS LIEJIOCTHOCTD KosuiekTopa B IT3I1. s



pELIEHNA JAHHOM 33/1a491 BCE PEXXUMbI UCIIBITAHUN
BBIIIOJIHEHBI YEPE3 CENMAPALUOHHYIO YCTAHOBKY
«Hagpim». Ha cemaparope Nponu3BOAHUINCE OTOOPBI IPOO
BOZIbI U Y€PE3 ONIPEAEICHUE XMMUYECKOI'O COCTABA
JI€JIAJIACD BBIBOJbI OTHOCUTEIBLHO IIPHUCYTCTBHS B
OPUTOKE IPU3HAKOB OJIOIIBEHHON BOABL O6BEM
OTOOPAHHOI BO/IBI CDABHUBAJICS C PACYCTHBIM (YEpPE3
HAPOXUJIKOCTHOE PABHOBECUE) IPU TEPMOOAPUYECKIX
YCIOBUAX CENAPATOPA. DTO JOIIOIHUTEIBHO [IO3BOIUIIO
JUATHOCTUPOBATDb HAJIMYHE WJIM OTCYTCTBUE IIPU3HAKOB
IUIACTOBOU BOJBI B IPUTOKE CKBAKUHBL Pe3y/IbTaThl
I€OXHMMUYECKOI'O KOHTPOJIA IO3BOIUIN IIPEAIIONIOXKUTD
IIPU3HAKHN [IPUMECHU ITIOJOIUIBEHHOU BOBI B IIPOAYKLINU
JBYX CKBaKHH. OLIEHKA PHCKOB IIOATATUBAHM A KOHYCOB
IUTACTOBOY BOABI K 320604M CKBA>KHH BBITIOJTHEHA YEPE3
BEJIMYUHY MAKCUMAJIbHOU JOITYCTUMOM JENPECCUN HA
nact. ITocneaHas pacCYUThIBAIACD 110 3aKOHY ITacKana
APmax = hg(pB-pr), r1e h — paccrosinue 1o I'BK,

g — YCKOPEHHE CBOOOAHOTO MA/ICHUS, pB, pT' — INIOTHOCTH
BOZbI M1 I'd34 B IVIACTOBBIX YCJIOBUAX. JIaHHBIN METOL
JaeT CaMyIO HU3KYIO BEJIMYUHY JOIIyCTUMOM AENPECCUU
U IIPEJIEIBHOTO 6E3BOTHOTO JEOUTA, TOCKOBKY

HE yYUTBIBAET BEPTUKAJIBHOM IPOHULIAEMOCTH
(IIOIHOCTBIO U30TPONHBIM 1171ACT). C APYTON CTOPOHEI,
MIPUMEHEHUE JAHHOI'O METOAA ITIO3BOJIACT MAKCUMAJIBHO
MOACTPAXOBATHCA OT IMOATATUBAHU A KOHYCOB
TO/IOIIBEHHOI BO/IBL. BEICOKMI pUCK OOPA30BaAHUS
KOHYCOB IIOAOIIBEHHOM BOZABI IIPH CYLIECTBYIOMUX
TEXHOJIOTUYECKHX PEKMMAX MOKHO ITPEATIONOXKUTD B
IIECTH U3 TOPUZOHTAIBHBIX CKBA’KHH, I7IE TIPOBEJEHDI
HUCCIIENOBAHUSA.

KHemocTaTKaM pacCMOTPEHHOTO CIIOCO6a
IPEOOPA30BAHUS HCXOTHON KPUBOU 3A00MHOIO
JIABJIEHNS MOKHO OTHECTH CJIeAyronee. Bo-TiepBhIX,
OTCYTCTBHE IIPAMOTI'O 3aMEPA JABJIEHUA B HEOOXOJUMOI
TOYKE 1 [TOJIMEHA €TO NIEPECUETHOM BEJTUYNHOMN.
BO-BTOPBIX, 3TO UMEIOINECH OI'PAHUYECHUA
Ccrioco6a. OH MOXET YCHEUTHO IIPUMEHATHCS TOIBKO
B pabOTAIOMINX «CyXHUM» ITA30M F'OPU3OHTAIbHBIX
CKBAXKUHAX, T7I€ OTCYTCTBYET CTOJIO BOJbI M IIECYAHBIE
Npo6KH. [IpHMEHNMOCTD CIIOCO0A JJ151 UCCIIETOBAHUS
TOPU3OHTAJIBHBIX I'A30KOH/ICHCATHBIX CKBA’KHH, ITOKA

HALLA CrPABKA

He OO0CHOBAHA U TPEOYET JOIOJIHUTEIBHOI'O U3YYEHH .
B nepcniekTrBe HEOOXOAMMO IIPOBECTH YTOYHEHHUE
JOCTOBEPHOCTHU BBIIIOJTHAEMBIX IIEPECYETOB AABJIEHUS C
peaNbHBIMU 3aMEPAMU B LIEJIEBOM TOUKE.

Taxum 06pa3oM, HA OCHOBE TEOPETUYECKOI'O
4AHAJIN34 U PE3YJIBTATOB MOJAETUPOBAHUA PEJIOKEH
Y Ha IPUMEPE PEATU3AIUN MU POKOMACIITAOHBIX
UCCIIEA0BAHUM MypPaBI€HKOBCKOI'O MECTOPOXKAECHUS
(ra30Bas 3aJ1€Xb) AIIPOOHUPOBAH IIOAXO/ K BBEICHHUIO
MOIIPABOK B I'PAPUK U3MEHEHU I 3A00MHOIO JJABJICHUS B
CKBA’KMHE IIPU MEpPeCYeTE Ha IPYIYIO Iyouny (ysen). ITo
CyTH, OOOCHOBAH MAJIO3ATPATHBIN CIIOCO6 (MHCTPYMEHT)
MIPOBE/ICHUS IA30JMHAMUYECKHUX UCCJICJOBAHUI B
TOPU3OHTAJIBHBIX CKBAXKMHAX 6€3 UCTIOIb30BAHU
CJIOXKHBIX U IOPOTOCTOAINX TEXHOJIOIUM. BCe 31O B
KOMIIJIEKCE C TEOXUMHUYECKHUMU U IPYTUMH METOAAMU
AHAJIN34 [IO3BOJISIET OCYIIECTBIATh KOHTPOJIb
IKCIUIYATAITUU TOPU3OHTAIBHBIX I'A30BbIX CKBAXKUH,
O60CHOBBIBATH OIITUMAIBHBIE PEKUMBI UX PA6OTHI U
BBIJJATh COOTBETCTBYIOIINE pEKOMEH AU, CUIIBI U
KOMIIETEHI[UH I'€OJIOIMYECKO CIIYKObI, IPUMEHEHNE
PacCMOTPEHHOTO METO/A 1 KOMIIJIEKCOB UCC/IEJOBAHUI
TO3BOJISIOT CYIIECTBEHHO NOBBICHUTD 3(P(PEKTHUBHOCTD
MOHUTOPUHTA PA3PAOOTKU 3AJICIKEN U UX OTACIBHBIX
Y4aCTKOB, T7I€ JOOBIYA I'd34 OCYIIECTBIIACTCS
TOPU3OHTAJIbHBIMU CKBAKMHAMMU. Bi1aroapst aTomy
HOSBIAIOTCS JOTIOJIHUTEIBHBIC 3HAHHS U YBEPEHHOCTh
B 3(p(PEKTUBHOCTH NPEATATAEMBIX OIITUMHU3AITHOHHBIX
pemenuit. ©

I'naensiii ogpuc OO0 I a3npom 00obiua Hoaopsck»

000 «lasnpom gobbiva Hosabpbck» — 100-NpoLeHTHOE AoYepHee obLLEeCTBO

OAO «lasnpom», ocyluecTBsOWEee pa3paboTKy 5 MecTopoXaeHNN, B TOM Yncie 4 ra3oBblX,

1 HedbTerazokoHaeHcaTHOro. B akcnnyaTtaumm Haxogutcst 547 ckBaXkuH. Mpon3BoacTBEHHbIE OObLEKThI
Ob6LuecTBa pacrnonoxeHbl B AMano-HeHeLkom aBTOHOMHOM okpyre, Ha KamuyaTtke, Ypane v B AkyTun.

B cocTaBe npeanpusATma 5 ra3oBbiX NPOMbICNOB U 3 ynpaBneHus. Ha npaBax onepatopa KoMMnaHWs
OKasbIBaeT YCJyrv No Jobblve 1 NOAroTOBKE rasa He3aBMCMMbIM Hepornorib3oBaTensam Ha [YOkMHCKoMm,
MypaBneHkoBckom, HoBorogHem, TapacoBckoM, CeBepo-TyokmHckom MmectopoxaeHusx (AHAO), a Takxxe
Kwykckom n HuxHe-KBakumkckom Ha Kamyatke. B rog npeanpustue noobiBaeT okono 70 mnpg Ky6. M rasa.
B koMnaHWu encTByeT cucTeMa dKoslormyeckoro meHegkmeHTa ISO 14001:2004. KonnekTUB HacHUTbIBAET
cBbiwe 3800 yenosek. [MaBHbIN odmc HaxoamTcs B Hosbpbcke.

OO0 da3npom goo6s19a Hoss6pbCck»
629800 SHAO, . Hoss6pbCK, yi1. Pecrrybnku, 20
Tem. +7 (3496) 36-31-48

®axkc + 7 (3496) 36-85-14
E-mail: info@noyabrsk-dobycha.gazprom.ru
www.noyabrsk-dobycha.gazprom.ru
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[TPAKTHUKA

Heoponoav3oeamenu 20moaeuvl
K GHEeOPEeHUI0 UHHOBAUUTL

Subsoil Users Are Ready
to Introduce Innovations

Koppecnornoernm xcyprana <Bpems
roamrobunza» beceoyem c A.H. Kopomuenxo,
oupexmopom OO0 <rTex».

Bpemsa koxTro6uHTa: AHApPer: HukoraeBud, Bor
Bosasiasiere 000 HUuTex», 910 pacmrudpPoOBHIBACTCS
Kak <MIHHOBAITHOHHBIE TEXHOJIOTUW». KOMIIaHH I
CIIEITHATHU3HUPYETCA HA IIPEJOCTABIICHHH CIIEKTPA
HH>KEHEPHBIX YCIYT B O0JIACTH CTPOHUTEIBCTBA
CKBA>KHH U ITOBBINICHHUS OTAAYH IVIACTOB H
HHTEHCH(DHUKATTHH JOOBIYH YITIEBOAOPOTOB. Kakmx
HMEHHO?

Anaper KoporyeHko: Ha cerogHsImHug IcHb
OO0 HHTex» NPefOCTABIAET YCIYI'H B OOIACTH
KaITUTAJIBHOI'O PEMOHTA CKBAKMH U ITOBBIIIEHUA
HedTEOTAAYU I71ACTOB. OJIUH N3 OCHOBHBIX BEKTOPOB HAIIIETO
PAa3BUTHUA HAIIPABJIEH HA BHEIPEHUE ABTOMATU3UPOBAHHBIX
CHUCTEM IIPH KAITUTAIIBHOM PEMOHTE CKBAXKHUH.

BK: HerocyzapcrBeHHOE O0Pa30BaATEIBHOE YACTHOE
YIpEKIEHHE JOIMOTHHUTEIBHOIO NPO(deCCHOHATHHOTO
00pPa30BAHUS C AHATIOTHYHBIM HA3BAHHEM TAKKe
padoTraer mox Banrum pykoBoacTeom. Kakue 3agaan
CTABHT IIE€pe COOOH 3TA CTPYKTypa?

AK.: Hamwm 31241 — 3TO NONYJIAPU3ALUA PA3BUTUA
TEXHUKU U TeXHONOrn1 KPC, a TaK)Ke BBICTPANBAHUE CBA3EN
MEXY CIIEITUATUCTAMUA.

BK: Kakue popmsbI paGoOThI 00PA30BATEIBHOM
CTPYKTYpPBI BBl MCTIONIB3yeTe?

A.K.: HOUY ITO 1HTex» cnenyuaan3upyeTcs Ha
MPOBEJICHUH TEMATHYECKHUX CEMUHAPOB M KOH(PEPEHITUI
JUISL CLIELTUAJICTOB HEPTETra30/100bIBAIOITUX PEITPUSTHUL.
Takoke OPraHU30BAHBI KYPCHI ITO MOBBIMEHUIO KBATH(PUKALTUN
JUIsI UTHOKEHEPOB/CYIIEPBAU3EPOB B OOIACTH OYPEHUA U
PEMOHTA 3KCILTyaTALIMOHHBIX U PA3BEJOYHBIX CKBAXKUH.

Bce o6pazoBaTebHbBIE TPOrPAMMBI COCTABIIAIOTCS HA
OCHOBAHMH JINLIEH3WUU HA IPABO BEAEHUS OOPA30BATEIBHOI
nestresibHOCTH (Ne 324 2406), BbitanHOI 24.02.2012
JernapTraMeHTOM I10 JIMLEH3UPOBAHMIO, ITOCYIAPCTBEHHOM
AKKPEJUTALIAH, HAZ30PY X KOHTPOIIO B chepe 06pa30BAHU
TIOMEHCKOM OOIACTH.

BK: Kaxosa niesieBas ayguropus <MuaTex»?

A.K.: JeJieByIo ayJUTOPHIO B OCHOBHOM COCTABJIAIOT
T'€O0JIOTH, TEXHOJIOTH, CIIEITUAIACTHI IO OObIYE, THIKEHEPHI ITO
oypenuto u TKPC.

BK: Hama Geceia MpOXOIUT B IIPOIIECCe CEeMHUHAPA-
kxoH@pepennuu <KPC, I'PII, THKT, BHYTPHUCKBA>KHHHBIE
PaGOTHI U CYyIEPBAM3HHI B TOPU3OHTAIHHBIX 1
Pa3BETBJIEHHBIX CKBAKHHAX», OPTAHHU3ATOPOM
xoTopom BeicTynaer <duaTex>. CKaKHTe HECKOJIBKO

CJIOB O CCTOAHANTHEM MEPONIPHATHH H €TI0 YIACTHHKAX.
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The correspondent of Coiled
Tubing Times bad a meeting with
A.N. Korotchenko, Director of nilech, LLC.

Coiled Tubing Times: Andrey Nikolayevich,
you are the head of InTech, LLC, which stands
for “Innovation Technologies”. The company
is focused on the engineering services in the
field of well construction and enhanced oil
recovery (EOR) technologies. What are these
services?

Andrey Korotchenko: At the moment, InTech,
LLC renders services in the filed of well workover
and production enhancement. One of our principal
development thrusts is the introduction of automated
systems for well workover.

CTT: You also run a non-state private
educational institution of continuing
professional education. What are the
objectives of this institution?

A.K.: Our objective is popularization of well
workover equipment and technologies as well as
forming connections between specialists.

CTT: What methods does this educational
structure apply?

A.K.: InTech AVT NSEPI specializes in topical
workshops and conferences for professionals
representing oil an gas production companies.

It also provides further training for engineers/
supervisors in the field of drilling and repair of
exploration and production wells. All educational
programs are prepared in compliance with the
License for Educational Activity (Ne 324 246), issued
on 24.02.2012 by Tyumen Region Department for
Education Licensing, State Accreditation, Supervision
and Control.

CTT: What is a target audience of InTech?
A.K.: The target audience includes geologists,
process engineers, production engineers, drilling,

well workover and well servicing specialists.

CTT: Our conversation is held within the
framework of the conference “Well workover,
hydraulic fracturing, coiled tubing, well
intervention and supervising in horizontal
and multilateral wells” organized by InTech.
Could you please tell a few words about this
activity and its participants?

A.K.: Among the participants of the workshop
there are representatives of oil and gas production
and oilfield service companies. The share of



AK.: Y4aCTHUKAMU CEMUHAPA CTAIN
PEICTABUTENN HEPTEra3000bIBAIOITUX U
CEPBUCHBIX KOMITAHUH, prdeM 60%, T.. GOBIIYIO
YaCTh, COCTABJISIIOT IPEACTABUTEIH JJOOBIBAIOIINX
CTPYKTYP. DTO KPACHOPEYUBO CBUAETEILCTBYET
O TOM, YTO HEJIPOIIOIb30BATEIN T'OTOBBI K IPUHSITUIO
WHHOBAIIUN U BHEJIPEHUIO HOBBIX TEXHOJIOT .

BK: B uaH(OpMAITHOHHOM THUCHME O CEMHHAPE
TOBOPHJIOCH, YTO HEOOXOTHUMO «yIAEJISITh 0CO00€e
BHHMAHHE HUCIIOIb30BAHUIO HHHOBAITUH IIPH
OCYIIIECTBJICHHH KAITUTAJIHFHOI'O PEMOHTA TAKHX
CKBAKHH /I HEPTETOOBIBAIONTHUX ITPE I PHATHI.
Ha kaKkuX HHHOBAIUAX (DOKYCHPYETCA IPorpaMmma
ceMmuHapa?

A.K.: Buenrpe rtematuku cemruHapa — KPC B
TOPU3OHTAIBHBIX CKBAKUHAX, U IPOTPAMM4 IOCTPOECHA
TAKUM OOPA30M, YTOOBI OTBETUTH HA OCHOBHBIEC BOIIPOCHI U
OCBETUTD ITIABHBIC JOCTUXKEHUS B OTPACIIU 1O ITOH TEMATHKE.

BK: KakuX TEXHOJIOT'HH, 110 BanmreMmy MHEHHIO, HE
XBaTaeT CErogHI POCCHIICKOMY He(TerazoBomy
cepBHCY? MOKHO JIX X pa3paboTaTh HA POTHHE HITH
HYKHO HMIIOPTHPOBATH?

A.K.: CerogHsi pOCCUUCKOMY HE(PTETA30BOMY CEPBUCY
HE XBATAET B IIEPBYIO OYEPEDb MHOTOCTAAUUHBIX ['PIT B
TOPU3OHTABHBIX CKBA)KUHAX.

BK: Hami Ky pHaJI HOCBAIIEH XAH-TeK He(Tera3opomy
CEPBHCY, IPEKIE BCETO CEPBHCY C HCITOIb30BAHHEM
IT'HKT u I'PI1. Kakyre HHHOBAIIHH, IIOSSBHBIIHECA B
3TO¥M 001aCcTH B tocaenHee (1-2 roma) Bpems, Bor Ob1
OTMETHIH?

A.K.: B HacTosAmee BpeM, KaK 1 ITIOKA34JIN JOKJIAbI 1
BOIIPOCHI y4aCTHUKOB CEMHUHAPA, HAUOOJIEEC UHTEPECHDI
CIEAYIONINE TEXHOIOI M H:
¢ PazbypuBaHue NOPTOB MHOI'OCTAIUIHOTIO I'PIT;

* PUP B rOprM30HTAIbHBIX CKBAKMHAX;
* 'MIC TOPHU30OHTANBHBIX CKBAXKUH BO BDEMS PEMOHTA.

BK: Kakue HOBbIE TEXHOJIOI'HH MOI'YT CETOIH A
YCIIEMTHO KOHKYPHPOBATH C TPATHITHOHHBIMH
TexHoaoruamu ITHII?

A.K.: Ha cerogaamnnii 1eHb C TPAJAUITMOHHBIMUA
TexHOMOruAMH [THIT MOTyT yCrENHO KOHKYPHUPOBATD
KHUCJIOTHASA 06pab0TKA ITPU3A60MHOI 30HBI IUTACTA U
MHOT'OKOMIIO3HUITMOHHBIE TEXHOJIOT UL

BK: Kakue BBICOKHE TEXHOJIOI'HH HE(PTETra3oBOro
cepBHCAa OCOOEHHO BOCTPEOOBAHBI B 3aI1ATHOM
Cuoupu? Kakue 6yxyT BOCTpE€GOBAaHEI B OTH KAHIIIEM
Gymymem?

A.K.: MBI cunTaeMm, 9To B 3a11aHOH CUOHUPH BOCTPEOOBAHBI
TAKHE BBICOKHE TEXHOJIOI'MH HE(PTETA30BOIO CEPBUCA, KAK:

* JIOBWJIbHBIE PAOOTHI B TOPU3OHTAIBHBIX CKBAKUHAX;

e THIC B ropu3OHTAJIBHBIX CTBOJIAX;

* IIPOBEJEHUE MHOT'OCTAAUUHOIO I'PIT;

* PP BIrOpU30OHTAJIBHBIX CTBOJIAX;

* MHCTPYMEHTAJIBHBIN KOHTPOJIb PA60T ABTOMATU3ALIUNA
npouecca KPC.

BK: Cmacu60 32 HHTEPBBIO H YCIIEXOB CEMHHAPY!

BecenoBan AsekcaHap IINPOKKOB, «BpeMs KOJITIOOHMHTIA»

production companies is about 60%. It means that
subsoil users are ready for accepting innovations and
introduction of new technologies.

CTT: The information letter dedicated to
the workshop said that “it is necessary to
give a high priority to the use of innovations
during workover operations in horizontal
and multilateral wells performed for oil
producers”. What innovations does the
program of the workshop focus on?

A.K.: The topic of the workshop is well workover
operations in horizontal wells and the program is
built in such a way that the major issues and principal
achievements in this field are covered.

CTT: What technologies do, in your opinion,
the Russian oil and gas service lack today? It is
possible to develop them in Russia? Or should
we import them?

A.K.: At the moment, Russian oil and gas service
feels the need for multi-stage hydraulic fracturing
operations in horizontal wells.

CTT: Our Journal is devoted to high-tech
oilfield services with coiled tubing and
hydraulic fracturing application. What
innovations in this field, which emerged
during the last 1-2 years, would you
particularly mention?

A.K.: According to the reports and questions of the
workshop participants, the following technologies
are of great interest:
 Milling of the sleeves/ports during multi-stage

hydraulic fracturing operations;

* Cement squeeze operations in horizontal wells;
» Logging in horizontal wells during service
operations.

CTT: What new technologies can successfully
compete with the conventional EOR
technologies today?

A.K.: At the moment, conventional EOR
technologies can be outrun by the application of
bottomhole formation zone acid treatments and
multi-composite technologies.

CTT: What high-tech oilfield services are
currently in high demand in Western Siberia?
What about the nearest future?

A.K.: In our opinion, the following high-tech
oilfield services are in demand in Western Siberia:
* Fishing operations in horizontal wells;

» Logging in horizontal wells;

* Multi-stage fracturing operations;

* Cement squeeze operations in horizontal wells;

* Instrumental monitoring of well workover
automation process.

CTT: Thank you for the interview!
I wish success to the workshop!

Interview by Alexander Pirozhkov, Coiled Tubing Times
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HOBAA TEXHUKA OT rPynnbl dUA

MHHOBAIIMOHHAS TPOAYKIWs [pyris PU]T B OGwWii BUA yCTAaHOBOK KOMMNEeKca
npepacrasnex Ha hoTtorpacmax

MEPBYIO OYEPEIb OPUEHTUPOBAHA HA ITOBBIIIEHUE
3(pPEXKTUBHOCTU NTPU NPOBEJEHUU TEXHOJIOTUYECKHUX
OIEpaIUH, MOBBIIIEHUE CTAOMIBHOCTH IPOBEJECHU S
PaboT, aBTOMATHU3ALUIO IIPOLIECCOB C LIEJIbIO
MHOBBIIICHUS UX KAYECTBA, 4 TAKXKE B PAJIE CITyYAEB
NPEJOCTABIAET OOOPYNOBAHUE C BBICOKOH CTENEHBIO
UHTErpauu. TAKOU pe3ybTaT JOCTUTAETCA 34

CYET MOBBIMIEHUS SHEPTOHACHIIIEHHOCTH HOBOI

TEXHUKU, TTOBBIIIEHUS ABTOMATHU3A1IUH ITPOLIECCOB U

YIIPAaBJICHUS, JYOIHNPOBAHHS OCHOBHBIX JIEMEHTOB,

BJIMSIONIUX HA TEXHOJIOTMYECKUN ITPOLIECC,

obecreueHUs OOMBIIOrO KOJIMYECTBA BAPUAHTOB

MOJK/IIOYEHU U NIPUMEHEHUA YCTAHOBOK. Takue

NPUHIUATBI 3aKJ14/IBIBAIOTCA €I HA CTAUH

MPOEKTUPOBAHUA TEXHUKU U TO3BOJIAIOT:

* YMEHBINATb KOJTMYECTBO YCTAHOBOK, 4 3HAYUT,

U IIEPCOHAJIA, HEOOXOUMOTO /IS TPOBEACHUSA
onepanuy;

* TapPaHTHUPOBAHHO 33BEPIINUTD KAKAYIO
TEXHOJIOTHYECKYIO OIIEPALTUIO, ITYCTh U B
ABAPHUITHOM PEXUME, JAXKE B CJIyIA€ BBIXO/1A U3
CTPOS HEKOTOPBIX 3JIEMEHTOB UJIH CUCTEM;

*  MMETb IIUPOKHUH CIIEKTP IPUMEHEHUS OJJHOTO
BH/]A TEXHUKH HA PA3HBIX ONEPALAAX UIH B
Pa3INYHBIX COYETAHUAX.

OCHOBHOI1 LIENBIO B CO3[JAHUH HOBOI TEXHUKHU
ABJIAETCA HANOOJIEE TIOITHOE YIOBJIETBOPEHNE
NOTPEOGHOCTEN KIIMEHTA HA BCEX YPOBHAX:
3PrOHOMUYHOE PAOOYEE MECTO, IPOCTOE U MIOHATHOE
YIIPaBJIECHUE, HAZEXKHAS pab0Ta — OIIEPATOPY;
OAPOO6HOE PYKOBOJCTBO IO SKCILIYATALINHA
C KaTaJIOI'OM 3aIIACHBIX YACTEN U CEPBUCHOM
NOAJEPKKON — MEXAHUKY; IPOU3BOAUTEBbHAA pa6OTa
U OTCYTCTBHE IPOCTOEB TEXHUKHU — BJIA/IETIBILY
TEXHUKU. DT4 CJIOKHAS 33/1a49d PEMIACTCSI ITPU TECHOM
COTPYTHHUYECTBE KOHCTPYKTOPOB, CO3/12I0IINX
TEXHUKY, C HEIOCPE/ICTBEHHBIMU YYACTHUKAMU
IIPOIIECCA AKCIUTYATAIIMN 1 OOC/TY>KUBAHHUSI 3TON
TEXHUKMU.

W TOJIBKO B C/1y4ae yCIIENTHOIO PEMIEHNA STOM
33/1a49U1 MOKHO 'OBOPUTB O TOM, YTO TEXHUKA YA/IaACh,

4 3HAYUT, OyZICT UMETD XOPOIINE OT3BIBbI, YCIIEX 1

CIIPOC HA PBIHKE. Pucynox 3 — Yemanoerxa YHH2. Buo na nacoc
6bLCOK020 0as1enus

KomMmnnexc HAaCOCHbIM
npurotasnusatowmn KHIM1
OJHOM U3 NOCJIETHUX HANOOIEE TEPCIIEKTUBHBIX
Pa3pab0TOK, PEATU30OBAHHBIX B IIOCJIC/THEE BPEMS,
CTaJ1 KOMITJIEKC HACOCHO-TIPUTOTABJINBAIOIINH,
NPEAHAZHAYEHHBIN 115 IIPOBEJCHUA TEXHOJIOT U
THOBBIIEHUS HE(PTECOTAAYU IIJIACTOB, TAKUX KAK:
¢ KJIC — MOBBIIIICHUE OXBATA IIJIACTOB 3aBOJHCHUEM
MIYTEM CO3/IaHUS BOJOOI' DAHUYHUBAIOIINX
6apbEPOB B IPOMBITBIX 30HAX TPOJYKTHBHOI'O
IJ1ACTA U IEPEPACTIPEAECTICHUE ITOTOKA BO/IbI HA
HedTeHachleHHbIE 30HbI (PII-39-0147585-098-94,
nareHT PO Ne 1677276).

Pucynox4 — Yemanoerxa YHH2. Cucmema
¢  MOBL] — NOBBIIIEHUE OXBATA IIJTACTOB Jo3uposanun auemama xpoma u PyuHan maib
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3aBOJHEHUEM I1yTEM CO34AHUA B ILIACTE

BBICOKOBSI3BKMX PACTBOPOB MJIU I'M/IPOTesiei

(cTynHer), CHOCOOHBIX U30JIUPOBATD

IIPOMBITBIE YYACTKH, 1 ITOBBIIIECHUE
crenenu HedrreBbrrecHeHus (P 153-39.0-398-05,
naTeHT PO Ne 2244812).

e KIIC — nOBBIIIEHHE OXBATA I1JIACTOB 3ABOJHEHHNEM
OYTEM 3aKAYKU KATICYTMPOBAHHBIX TOTUMEPHBIX
CHUCTEM H4 OCHOBE MOJTUAKPUIAMU/IA U CIITUBATEIIS
(P, 153-39.0-429-05, nateHThl PO NeNe 2292450,
22158700, 2298088).
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¢  BVYKCIKC — HOBBIIIIEHHE OXBATA IVIACTOB iy
3aBOJJHEHUEM ITYyTEM OJIIOKUPOBAHUSA
OGBOJJHUBIIUXCSI 30H BOJHBIMU CYCIIEH3USIMH HA Pucynox 5 - Komnonoexa ycmanoexu YHII9

ocHoBe crmKaTHoro rens (P 153-39.0-503-07,
mateHT PO Ne 2321733, nmosie3Hast MOJIETb
NeNe 48202, 55027).

*  HMJKC — nOBBIIIIEHUE OXBATA IJIACTOB
3aBOAHEHUEM ITyTEM OCAJKO- I'€I€0OPA30BAHMS
(P11, 153-39.0-509-07, marenTbl PD NeNe 2133825,
2416002).

e [II'K — moBbIIIIEHHE OXBATA IIJIACTOB 3aBOJHEHUEM
nyTeM GJIOKMPOBAHUS BBICOKOIIPOHUIAEMBIX
OOBOAHHUBIINXCS IPOIIACTKOB ITOJIMMED-
IVTIMHUCTOM KOMIIO3UITEN C TOCIEAYIOMUM
nepepacnpeaeacHueM (PPOHTA 3aBOJHCHUS
H4 HEOXBAYEHHBIE PAHEE BO3IEHCTBUEM
npoxpykrusHble nporutacTku (P 153-39.0-547-07,
mateHT PO Ne 2136872).

e [IITK-M — MOBBIIIIEHUE OXBATA ILJIACTOB
3aBOJJHEHHUEM ITyTEM OJIIOKUPOBAHUA
32BOAHEHHOM YACTHU IJIACTA 34 CYET 3AKAYKU
0CaIKOOOPA3YIOINX KOMIIO3UIIMI 1 YBEJIUYEHHE
CTENEHN HE(PTEBBITECHEHU S 34 CUET IIEJIOYHOI'O
BozpeticTsust (P11 153-39.0-576-08, mateHT PO
Ne 2136871).

¢ T'EOC-K — noBbIIIIEHHE OXBATA TJIACTOB
3aBOJHECHUEM ITyTEM OJIOKMPOBAHU S
BBICOKOIIPOHUIIAEMBIX OOBOTHUBIINXCS 30H
OCa/IKO- U I'eIe00PA3YIOIIMMH KOMIIO3UII UMM Ha
OCHOBE 3(pUPOB LEJIIIONIO3bL, IOTHAKPUIAMHA/IA,
atierara xpoma, rugpokcuaa Harpus (P 153-39.0-
616-09, matent PO Ne 2309248).

e HKIIC — 1OBBIINIEHHE OXBATA IIJTACTOB 3aBOTHEHUEM
IyTEM 3aKAYKH HU3KOKOHLICHTPUPOBAHHBIX
TIOJIMMEPHBIX COCTABOB C [IOBEPXHOCTHO-
AKTUBHBIMHU BEIIECTBAMH JIJI51 BOBJICYCHUS B
Pa3paboTKy HU3KOIPOHUIAEMBIX 30H IIJIACTA
(PIT 153-39.0-673-10, marenT PO Ne 2398958).

e JTKM — 6JIOKMPOBAHUE BBICOKOIIPOHULIAEMBIX
OOBOAHHUBIINXCS 30H IVIACTOB I'€JIC00PA3YIOIUMU
KOMIIO3UIUSMU C IOCJIEYIOIIUM
repepacIpene/IeHueM (PpOHTA 3aBOJTHEH U
H4 HEOXBAYCHHBIC PAHEE BO3JCUCTBHEM
MPOAYKTUBHBIE TPOILIACTKU (PI] 153-39.0-352-04;
mateHTt PO Ne 2169258).

e CIIC — nepepacnpegencHue (PUabTPAOHHbBIX
TIOTOKOB 34 CYET TAMIIOHHUPOBAHHU S HAUOOJIee
IIPOHULAEMBIX 30H IIPOAYKTHUBHOI'O ILIACTA
(P, 153-39.0-377-05, natent PD Ne 2223395).

e KcaHTaH — CO31aHHE B IIPOMBITHIX 30HAX I1JIACTA
reJIEBBIX OJIOKOB U3 KCAHTAHOBBIX OUONIOIMMEPOB 2

Pucynox 6 -
Ycmanoexa
YHII9. Bynxep
ONA CoINYUUX
xXumpeazenmos

Pucynox 7 -
Ycmanoexa
YHII9. Cucmema
Mn00zomosxKu
80001
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(PII 153-39.0-457-06, mateut PO Ne 2285785).

¢ Tyap — G7I0KMPOBAHUE BLICOKOIIPOHHUITAEMBIX
OOBOJHUBIIMNXCS 30H T'€JIE0OPA3YIOIMIUMHU
KOMIO3UIUSAMHU UIH HU3KOKOHIIEHTPUPOBAHHBIMU
PAaCTBOPAMU I'yapOBOI KAMEAU C UHAYKTOPAMU
reseco6pasosBanus (P 153-39.0-667-10, marenrt PO
Ne 2346151).

e JITIK — 67IOKMPOBAHUE BICOKOIIPOHHUIAEMBIX
OOGBOJHUBIIMNXCS 30H OCAIKOOOPA3YIOMMU
KOMIIO3ULIMAMU HA OCHOBE JIATEKCA, JKUJKOI'O
CTEKJIA, ITOJIMAKPUIAMUAA (TEXHOIOIMYECKUIT
perament, nareHT PO Ne 2290504).

KOMIIJIEKC COCTOUT U3 ABYX YCTAHOBOK: YCTAHOBKA
HACOCHas IIpurorasausaromas YHIIO u ycraHnoBKa
HacOCHasg HarHeTaomas YHH2. Bce o6opypoBanue
pa3MeIaeTCa Ha ABYX TPEXOCHBIX IIPULIEIAX
C UBOTEPMHUUECKUMHU (PyproHaMmu. Bce Mogynu
OCHAIIECHBL:

* CHUCTEMAMHU ABTOMATHUYECKOI'O YIIPABJICHUA U
KOHTPOJLS,

* CHCTEMAMHM OTOIUIEHUSA U BEHTUIALINY,

* CHUCTEMAMU JIOKAJIbHOU CBA3Y;

*  CHCTEMOI BUJICOHAOIONEHHA 32 COCTOAHUEM
060PYIOBAHHS B HACOCHOM OJIOKE;

* CHUCTEMOM HAPYKHOI'O, BHYTPEHHETO 1 ABAPUUHOI'O
OCBEILECHH L.

VYcranoska YHIIO nipeiHazHaueHa 115
MPUTOTOBJIEHUA KOMITO3UIIUH U3 BOJBI C dKUJIKUMH
U (WIN) CyXUMH XUMPEAT€HTAMH B HEOOXOAUMON
TIPOIOPIIUU U JATTbHEHNIIIEN TTOJAYH K yCTAHOBKE
HACOCHOI HarHuertaromier YHH2.

VYcranoska YHH2 npeHa3Had€eHA /U151 3AKAYKU
MIPUTOTOBJIIEHHOU KOMITO3ULIMU B CKBAKMUHY IIPU
OMOIIHA HACOCA BBICOKOT'O [JABJIEHUA. B yCTAHOBKE
TAKKE YCTAHOBJIEHA CUCTEMA JIO3UPOBAHHON NOJA4H
CIIMBATENIA (ALETATA XPOMA).

Ycrarosku YHIT9 1 YHH2 moryT paboTaTh Kak B
KOMIUIEKCE, TAK U IO OTAEIBHOCTH. PA60Ta KOMILIIEKCA
KHII1 npoucXOAUT B ITOJHOCTBIO aBTOMATUYECKOM
pexuMe.

ITpu paboTe KOMIJIEKCA BOJA U3 BHEITHUX
€MKOCTEHN — JIMOO TPYyOOIIPOBO/AA, IMOO JIMHUU
HOAJIEPKAHNA INIACTOBOI'O IABJIEHUA — IIOCTYIAET
B CMECHTEJILHBIN GJIOK, I7I€ IIPOUCXOIUT €€
CMENIEHNE B HEOOXOUMBIX IIPOITOPIUAX C
JKUJKUMU U (MJIN) CYXUMU XUMUYECKUMU
peareHTamMu Ay 06pa30BaAHNA HEOOXOAMMBIX
KOMMO3UIUI. MaKCHMAJIbHOE OTKJIOHEHUE OT
PabourX KOHLICHTPALIMI KOMIIOHEHTOB — +5%. IToce
CMEIINBAHUS B CMECUTEIBHOM OJIOKE KOMITO3UIIH S
MOCTYHNAET B HACOCHBIA OJIOK C PACTIONIOKEHHBIM B
HEM HACOCOM BBICOKOT'O JIaBJIEHUS. TaK:KE€ B HACOCHOM
GJIOKE HAXOJUTCS INHUSA JJO3UPOBKHU a11€TaTa
xpoma. KoMno3uus, CMenaHHas ¢ HEOOXOAUMBIM
KOJIMYECTBOM 4LI€TATa XPOM4, ITIOJACTCS HA HACOC
BBICOKOT'O JJABJICHU S, KOTOPBIN 3AKA4YHBACT €€ B
CKBaKMHY B 00'bEME, HEOOXOMMOM [IJ151 COBEPIICHH S
TEXHOJIOI'MYECKON ONlepaluu. JJOIyCKAETCA 3aKAUKA
KOMITO3ULIUH C COACPKAHUEM ITIUHBI 10 2%.

OCHOBHBIE TEXHUUYECKUE XAPAKTEPHUCTUKU
KOMILJIEKCA IIPUBEEHBI B TA0IULE 1.
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Pucynox 8 — Yemanoerxa YHII9. Boixoonste
ueHmpooeHcHvle HACOCHL U CUCINEMA O03UPOBKU
HCUOKUX XUMPeazeHmoe

Pucynox 9 — Yemanoexa YHII9. T'uopamavuonnan
emKocms

Pucynox 10 — O6uuii 6uo unmepdbetica IT1O



Tabauua 1 - Texnuueckue xapaxmePucmuxu KOMnIeKca

HaunMeHOBaHHE IapaMeTpa 3HaYEHH T
1. Maxcumansroe pabouee 0asieHue 3aKarKu KOMNOSUYUL 30Mlla
2. IIpoussooumensrocms npu oaeneruu 30 Mlla, ne menee 9m/uac
3.IIpooonxcumensHocms exarouerus (11B) HAcoOCHOLL YCMAar08KU NPU NPOUSEOOUMEILHOCU N0 1. 2 6 234
meueHue Cymox, He Meree

4. MUHUMASIGHAA NPOUIBOOUMENLHOCIL, He O01ee 3 M3 uac
5. O6BembL 3aKAUKU KOMNOULULL 8 OOH) CKEANCUH) NPU NPOBEOeHUL PAbOIM NO De2ySIUpPOBAHUI0 OX6AMA 90 50001
NAACMOB 3A600HEHUCM

0. Auana3or 003UposKiL auemama xpoma 1,7-7 n/uac

7. luana3on 003uposKiL HUOKO20 CIeKa

198-595 n/mac

8. Quanason 0o3upoexu IIAB

50—-602 a/uac

9. IIpou3600UMeNbHOCING USHIMPOOEHCHBLX HACOCOB 12,5 w3 /mac
10.I1pou3600UMenbHOCIb NLCKIMPOHACOCA CAMOBCACHIBAIOUL20 5 M/ uac
11. O6BeMm 2udpamayuOHHO eMKOCIU oM’

12. O68em emKoCmiL O CYXUX XUMPEAZeHMO08

—emxocmo 1 0,2 m°

— emKocms 2 0,4m°

13. Konuvecmeo emxocmeti 015 CYXUX XUMPeazeHmos 2

14. O6Bem emKrocmu 015 AUEMAama Xpoma 0,22.m°
15. TIpou3600UMeEnbHOCHIL 003UPYIOULe20 YCMPOLICIEA UUHEKOB020 003amopaNe 1 2-77 n/mac

16. ITpou3800UMensHOCHL 0O3UPYIOUE20 YCMPOLICINBA UHEKOB020 DO3AMOPANL 2

115-346 2/uac

17. lunamu1eckas 6:3K0Cb MOBAPHBLX HCUOKUX XUMPEA2eHmOo8 oo 1Ila’c
18. Zlaeneniie 8 cucmeme II1/] 1-30 MIla
19. Temnepamypa paboueti cpeos. om 000 +45C
20. Temnepamypa pabouux KOMnOo3uyuLL om0 00 +45C

21 IlapamempoL OKPyscarouseti cpeos

om -40 00 +40°C npu omrocuUmebHoL
BAAANCHOCMIU 8030YXa He bonee 98% npu

memnepamype +40°C
22. Yemano6aeHHas MouHoC1b 31eKmpoobopyoosaniis, ne 6onee, kBm 200
23. CKopocnib 08UNCEHUA KOMNACKCA, He 601ee, KM/H:
— 10 00P02aAM C MBEPOLIM NOKPLLINUCM 35
— 110 2PYHMOBLIM O0PO2GAM 20

OCHOBHBbBIC OTVIMYUS OT AHAJIOI'OB

e TloynHas aBTOMATHU3A1IUS AITOPUTMOB PA6OTHI KOMIIEKCA.

e IIIupoKHH BEIOOP PELENTYP NPUTOTABINBAEMbBIX
KOMITO3UIIHI.

¢  BO3MOXHOCTb pAaOOTHI C PA3IMYHBIMH TEXHOJIOTUAMU
THOBBIIICHHUS HEPTEOTAAYU TVIACTOB.

¢  BO3MOXHOCTb KOHTPOJISI KAYECTBA IPUTOTABINBAEMON
KOMNO3UINH (IOTOYHBIN BUCKO3UMETP, ILIOTHOMED,
TEPMOMETD).

e Hanuuwne cucTemMbl MOATOTOBKH )KUJKOCTH (OYHCTKA
OT B3BCIICHHBIX YACTUL], OPIrAHUYECCKUX 3AT'PI3HCHHUH,
COEJIMHECHUU KeJie3a (IO 5 MI/1)).

¢ BO3MOXHOCTB UCTIOJIb30BAHUS OJIOKOB KOMIIJIEKCA IO
OTJIEJILHOCTU. ©
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Pucynox 11 - dnexmpuueckasn cucmema ynpaéirenusn
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N-G-K MockoBckue HedpTrerasoBble KOH(hepeHUUU

. ExxerogHble BcTpeun HePTAHUKOB W ra30BUKOB
w B otene InterContinental Moscow Tverskaya

18 mapra 2014 HE®TEFA3CHAB
CHabxeHuWe B HepTerasoBOM KOMNNeKkce

KoHdepeHruua cobupaeT pykosoguTeneil cnyx6 maTepuanbHO-TEXHWYECKOro
obecneueHun HedTerasoBbix KoMnaHwii. OBcyxaaeTca opraHu3auua
3aKyno4YHOWN AeATeNbHOCTH, LienecoobpasHoCcTb 3aKynok nNo MMNopTY,
npouegypbl otbopa NOCTaBWMKOB, Npuemka obopyaoeaHua,
nHpopmaLnoHHOe obecneyeHune pbiHKa

22 man 2014 HE®TEFA3CTPON
CTpﬂHT&nbﬂTBﬂ B HBdI)TEI'a:!OBOM KoMnNnexkce

mOPMMPOBHHME UMBWNWZ0BAaHHOINS pbliHKa B HEd}TEFaBOBDM CTRPOWTENBCTEE,
npakThKa Belbopa CTPOWTENbHBIX NOAPAOYWKOB, WHXWHWPWHIOBLIX
opraHu3aumin, cosganme CI ¢ nHodupmamu, pacwmpeHne chepbl
[eATEeNbHOCTH POCCUIACKMX NOAPALYMKOB, OLUEHKa KayecTea pabor -
OCHOBHbIe Npobnemsl, paccMaTpyBaemble Ha KoHpepeHuumn "Hedrerasctpoin”

|1 centabpa 2014  HE®TEFA3OMNEPEPABOTKA
Mopephmsaumna nepepaboTkn HedTH 1 rasa

YeenuuyeHune rnybuHbl nepepaboTku CbipbA U BBEeHWEe HOBbIX IKONOrMYecKkux
cTaHpapToe TpebyloT peKOHCTPYKUMKM ASACTBYIOWKWX MOLWHOCTel. Ha
koHdepeHUunn obcyxaaeTca NpakTKa paboTel ¢ MHKUHWPWHIOBBIMK
KOMMaHWAMK, @ TaKXe MOQENW yNpaBneHA MHBECTUUWMOHHBIMKW NPOEKTaMK

9 okTAGpA 2014 HE®TErA3CEPBWUC
HedTerazoesln cepeuc B Poccum

TpaguuuoHHaA nnouwaaka Ana BCTpeY pykosoauTeneil reogpuanyeckuy,
6ypoBbIX NPEANPUATHIA, 3 TAKKE KOMNAHWA, 3aHATHIX PEMOHTOM CKBAMMWH.
Mogpaguvkmn B HedopmansHON 0BCTaHOBKe 0BCYKAAIOT aKTyansHbIE BONPOCH
CO CBOMMM 2aKa3vynKamm - HEGIJTEFESDEIHMH KOoMNaHWAMK

4 nekabpa 2014 HE®TErA3LWENb®
Mogpagbl Ha HedTerasosom Wenbde

3akazuvkamn soictynatot OAO "laznpom”, HK "PocHedts”, HK "NYKOWN" n pag
WHOCTPaHHBIX KoMnaHwiA, Ha koHdepeHuun "HedTeraswensd” npeacragneHs
TaKkke pupmbl Hopeeruw, CLUA v BenukobpuTtaHuu, umeiowwue BonbLoi
NpPakTUYECKWA onbIT paboTel Ha HedTerasoeom Wenobde

TenedoHbi: (495) 514-44-68, 514-58-56; info@n-g-k.ru; www.n-g-k.ru

HoBble BCTpeuun — HOBble BO3MOXHOCTM! n-g-k.ru




izrpynnn OUA caao HOBUHKA

HHHOBAWHOHHOE O50PYA0BAHHE

KOMMAEKT OBOPYAOBAHUA ANA HAMMPABAEHHOIO
KOATHOBUHIOBOIo BYPEHUA

an‘ﬂ.HE3Ha'-I'EH AAA YNPABAREMOTO NrOPH30OHTaALHOTO
M HAaKAOHHO-HaNpPaBAEHHOTO BypeHWA CKBaXWH,
B TOM YMCAE B YCAOBHMAX AENPECCHW Ha NPOAYKTUBHbIW NAACT.

B cocraB KOMNAEKTa BXOAWT cHecTeMa HanpasaeHHoro bypenus (CHB) ¢ kabeAbHbIM
KaHaAOM CBA3H B UCMOAHEHHH T6 MM uAK 89 mm.

CHbB Bkawyaer:

* HasemHoe obopypoBaHue;

* KOMMNOHOBKY HU3a OYPMALHOW KOAOHHBI;
« nporpammHoe obecneyeHue.

CHbB no3Boaser:

* OCYLWECTBAATb NPOBOAKY CKBaXXUH C BbICOKOM
MHTEHCHBHOCTLIO Habopa KPUBU3HDI;

* OCYLWECTBAATb NPOBOAKY CKBaXXHH NO NAactam
MAaAOH TOALLMHbI C BLICOKOH TOYHOCTLIO;

* ONTUMH3UPOBATL TPAEKTOPHIO CKBAXHHbI;

* MOAyYaTb AaHHbIE C 32007 B peXxume

peaAbHOro BpeMeHH.

Mpeumywectea KoaTioOuHroBoro Gypexus:
* YBEAMYEHHE MEXaHUYECKOW CKOPOCTH NPOXOAKM;

* cTabMABHOCTL NAPaMETPOB AENPECCHM BCAEACTBHE HENPEPLIBHOCTH Npouecca byperus;
* COXpPaHEHWE KOAMEKTOPCKUX CBOMCTB NPUCTBOALHOMW YacTH NAACTa;

* BbICOKWIA YpOBEHb NPOM3BOACTBEHHOH M 3KOAOTHYECKOI DesonacHoCTH;

* BLICOKafA CTeneéHb aBTOMaTH3IalMK ﬁ]fp'EHHFI.

Ten. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com
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TAM NHTepH3LWHN:

Tim DAVIS, MeHeaKep THHEHKH HHCTPYMEHTOB; BUTa Ui BUIABCKHM, rraBa puanana — Pd;

AHTOH IITABAPIIIOB, TEXHHYECKHH JTHUPEKTOP — PD

CerozHs ru/IpoOpasphlB IUIACTA — OJUH U3 HAU60JIee
3(pPEKTUBHBIX CLIOCOOOB YBETUYECHUA HEPTEOTAAYU B
HHU3KOIPOHHIAEMBIX CJIOUCTBIX KOJIIEKTOPaX. Kak IOKa3bIBaeT
IIPOMBICJIOBBIH OINBIT U MHXKEHEPHBIE PACYETHI, 6€3 IPOBEJEHUA
T'PIT 60JbIast 4aCTh HEPTHU, HAXOAMIENUCS B JIOBYIIIKAX,
OoCTaHeTCcsd B Hegpax HaBcera. [Tocne nposeaenus I'PIT B
MIPOAYKTUBHOU 30HE CTAHOBUTCS PEHTAOEIBHON Pa3paboTKa
MHOI'HX y4aCTKOB, MAJIOIIEPCIEKTUBHBIX C TOYKU 3PEHHUSA
106b19n HeTU U ra3a. I'PIT o6ecneuynBaeT KOHTAKT CTBOJIA
CKBA’KHMHBI C OI'POMHOH IJIOIIA/IBIO KOJJIEKTOPA.

Bo MHOTUX CJIy4asX IPUMEHCHUE TPAJULIMOHHBIX METO/IOB
UHTEHCU(PUKAIIUH IIPUTOKA B 6OJIBIINX NHTEPBAIAX CTBOJIA
CKBAKHUHBI IIPUBOAUT K IIOSIBJICHUIO IBYX CEPbE3HBIX IPOOJIEM:
¢ HeBO3MOXHO 06€CIIEYUTb UHTEHCU(PHUKALTUIO IPUTOKA

10 BCEM NPOAYKTUBHBIM UHTEPBAJIAM H3-34 PA3HBIX
rpaaueHToB AasaeHua I'PI1 1 orpaHnyeHHOro 10CTyIa.

e [y pa3oOUIEHNS MHTEPBAJIOB YCTAHABIUBAIOTCS
HEU3BJIEKAEMBIE TAKePhl U MydTHI I'PIT, 4TO OrpaHUYNBAET
BO3MOKHOCTHU IIPOBEACHUS BHYTPUCKBAXKUHHBIX PA0OT B
Ooynyimem.

TAM International npe/iy1ara€T 3KOHOMHUYECKH
3(PPEKTUBHBIN NOAXO/ K IPOBEAECHNIO MHOI'OCTA/IUHHOIO
T'PIT B HEOOCAKEHHOM CTBOJIE, C TpuMeHeHneM ru6knx HKT u
CHCTEMBI CABOECHHBIX HAIIOJIHAEMBIX ITakepos Straddle PosiFrac,
KOTOPBIH O3BOJIAET 06eCIeYUTh 60s1e€e 3PHEKTUBHYIO
MHTEHCU(PUKAUIO IPHUTOKA U3 BCEX TOTEHIINAJIBHBIX
NPOAYKTUBHBIX UHTEPBAJIOB. TAKOM OAXO/ UCKJIIOYAET
HEOOXOJUMOCTD B CITYCKE CUCTEMBI TAKEPOB U My T I'PIT
WJIH CITYCKE U IEMEHTHPOBAHNUU XBOCTOBUKA, YTO IACT P
MIPEUMYILIECTB IIPU SKCILIYATALNU.

[Nopasisioniee 60IBITMHCTBO TPUMEHEHUH JAHHOH
cucteMbl npuxoauTca Ha cesep CIIA u ror Kanaaer, riae
PACIIONOXKEHO MECTOPOXKAEHHE BaKKeH, HETPAAULIMOHHBIA
KOJJIEKTOP KOTOPOT'O NPEACTABJIEH CIIOKHBIMU JJOTOMHATO-
[IECYAHO-AJIEBPUTOBBIM CTPYKTYpaMu. Kojisiekrop
XaPaKTEPUIYETCs KpaltHEe HU3KOHU IIPOHUIIAEMOCTBIO,
MIO3TOMY /11 O6ECIIEUECHUS PEHTAOEIbHOCTH JOOBIYU HEDTU
HEOOXOJUMO IIPOU3BOAUTD TUAPOPA3PLIB IJIACTA.

BONBIIMHCTBO ONEPATOPOB, PA0OTAIONIUX B TOM PAHOHE,
NIPUJIEPKUBAIACDH EAMHOIO OAXO/AA Y IIPUMEHSIN JIJIA
3aKAHYMBAHMA XBOCTOBUK IMaMeTPOM 4,5 monma (114,3 mm)

C MEXAHWYECKUMM ITaKepaMmu U mydramu I'PIT Mex 1y HUMU.

Takasi cUCTEMA HE JA€T BO3MOXHOCTHU YIOCTOBEPUTDHCS, UTO

MaKep NOCAKEH U OOECIEYUBAET YIUIOTHEHUE, YTO IIPUBOJUT K

CJIOKHOCTAM IIPU ONIPEJIEIEHUU MECTOHAXOXKIEHUA TPEUUHBI,

4 TAKXKE HEOOXOMMOCTHU Pa30ypPUBAHUS CEJIEIT TAPOB JJ15

OYUCTKHU CTBOJIA OT IIECKA/IIPOIITAHTA.

CTaHpapTHas KOHCTPYKLNA CKBaXWHbI NpedycMaTpuBaeT
cnyck obcagHom KonoHHbI anametpom 7 (177,8 mm) fo
ropuU3oHTaNnbHOro yyactka. lopu3oHTanbHbIN y4acTok bypuTcs
[ONOTOM AnameTpom 6,25" (159 mm) n anvHom o 1000 m.
my6uHa no BepTMKanu coctaBnseT npumepHo 1400 m.
3aboliHoe paBneHve — 15 Mrla, AaBneHve paspbiBa TPELMH
BapbupyeTcsi ot 20 MIMa go 30 MMa. CkopocCTb 3aKaykm —

0,8 M3/MU1H, KOHLEHTpaLums nponnaHTa — He 6onee 800 kr/m.
O6wWwmi obbem NponnaHTa Ha ctaguio NPM —o71 3,5 o 10 TOHH.

ObcasHasi KonoHHa

OTKpbITBIV CTBON
177.8 mMm (7")

159 Mm (6.25”)
Z

Pucynox 1 — Koncmpyxkuus Ckeaicunot
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CUCTEMA CABOEHHbIX HAMOMHAEMBbIX
MAKEPOB STRADDLE POSIFRAC

Kommniekc o6opynosanus Straddle PosiFrac jyis nposeeHus
T'PITnnpeacrasaseT COO0M CUCTEMY MHOI'OPA30BbIX
U3BJIEKAEMBIX HAIIOJIHAEMBIX IIAKEPOB, KOTOPAs COCTOUT
U3 BEPXHETO ITaKepd, IepPOPHUPOBAHHOIO NATPYOKA
(obecneunBaeT KaHaJ IOCTyIa K uHTepBatam I'PIT) u HUKHErO
MaKepa, yCTAaHABJIMBAEMOI'O HA 34 JdHHOM PACCTOAHUU MEXKIY
coequnenusamu HKT (puc. 2).

BepxHui nakep KOHTpOﬂbHaﬂnMHVerChOpVI oBaHHasi Tpyba HuxHuii nakep

Pucynox 2 — Cucmema cO60€HHbLX
nanoanaemolx narxepos Straddle PosiFrac
PacrakepoBKa CHCTEMBI OCYINECTBIIAETCA THAPABINYIECKUM
CIIOCOOOM, IPH STOM HAIIOJTHEHUE HUXKHETO MaKepa
MPOUCXOJUT YEPES JIMHHUIO YIIPABJIECHM A, CBA3BIBAIOILYIO
BEPXHMI M HUKHUH ITaKePblL. Pa60Ta yCTAHOBOYHOI'O
MEXAHM3Ma OCYILIECTBIIAETCA IO JEUCTBUEM OCEBOU HATPY3KHU,
TAKUM 06PA30M, BEDXHUH IAKEP MOKET HAXOJUTBCS B PEXKHUME
OCEBOT'O CKATHUA (YCTAHOBKU) UJIU B TPAHCIIOPTHOM PEXHUME
NP CITYCKE MJIA IEPEMEIEHUH U3 OJHOTO HHTEPBAJIA B PYT'OM.
DTa cuCTEMA TAKEPOB MCIIOJIb3YETCS AJII MHOI'OKPATHOI'O
pasobuenus 30H I'PIT 32 ogny CIIO. B ciygae BbinaJieHUs
M1E€CKA M3 >KU/IKOCTH TH/IPOPA3PhIBA IPEAYCMOTPEHA
BO3MOXHOCTb OYMCTKU UHTEPBAIA MEXAY TAKEPAMU 151
NIPEJOTBPAIEHMA TPUXBATA.

ObcapHas KonokHa Cucrema OTKpbITLIN CTBON
177.8 Mm (77) Straddle Posifrac 159 mm (6.25”)

Pucynox 3 — Pacnakxepoeéxa cucmemaot

B Hacrosmee Bpems TexHosorus Straddle PosiFrac kommanuu
TAM International 3aHUMa€eT IUAUPYIONHE TO3UIIN TPU
MPOBEJEHUN MHOTOCTaAUHHOro 'PIT Ha MECTOPOXKIEHNHT
BakkeH. B xoze paboT IPUMEHAIOTCS CIEAYIOMUE TUIIOBLIE
apaMeTpPbl IPOLECCA IPOBEACHUA TUIPOPA3PhIBA: CKOPOCTb
HarHeTaHus B ipesenax 0.5—-1.3 M?/MHUH, KOHIICHTPAIUS
npornmnanTa 800 KI/M?, IPH 3TOM OOIINHI O6'bEM 3AKAYKHU
NPOINAHTA COCTABJAET 10 255 TOHH. KOIM4YeCTBO UHTEPBAJIOB
ob6paboTku npu pabore Ha THKT 32 ogry CIIO cocTaBiseT
B cpegHeM OT 5 oT 20. IIpu 3TOM OTCYTCTBYIOT KAKHE-

JINO60 OTPAHUYECHHU A KAK 10 KOJIMYECTBY OOPa0aAThIBAEMBIX
MHTEPBAJIOB 32 OJMH PEMC, TAK M KOJIMYECTBY 1 4aCTOTE
TIOBTOPHOT'O I'M/IPOPa3PphIBa. 3a(PUKCUPOBAHHBIIN HA
CETrOAHSIIHUI IEHb PEKOP/]] — 06paboTKa 118 MHTEPBAJIOB 32
OJIUH PENC.

Pe3ynbTaThl MHOTOYUC/IEHHBIX IIPUMEHEHUI CUCTEMbBL
Straddle PosiFrac na THKT noaTBepaniz BO3MOXHOCTD
COKPAIIEHUA POJOIKUTETBHOCTU ITUK/IA MHOIO30HHOTO I'PIT
KaK MUHUMYM Ha JIBOE CYTOK /151 CKBOXXHUH C 10 cragusmu I'PIT
u 6osee.

ITpu pa6ote ¢ cuctemoit Straddle PosiFrac HeO6xXoa1UMO
YUYUTBIBATb BEPOSTHOCTb OOPA30BAHUS TPEIIUH BOKPYT
naxkepos 11pu nposegennu I'PIT. KoHTponmupoBaTs pasBuTUe
TPEMUH BOKPYT HUKHETO ITAKEPA IOPA3/0 CIOKHEE, YEM IS



BEPXHETro. YTO6BI IPEJOTBPATUTD OOGPA30BAHUE TPEIIUH BOKPYT
HUPKHET'O ITAKEPA, YI'OJI HAKJIOHA TPEIMHBI OTHOCUTEIBHO

OCH CTBOJIA CKBAKUHBI IOJIPKEH COCTABIATSD 8.3° 1iu 6oJee,
MO3TOMY OCHOBHA4 33/1a44 IPU IPOBOJKE CTBOJIA — OypEHHE

B HAIIPABJIEHNU MUHUMAJIbHOI'O HANIPSIKEHHU A, TOT1A
06pPa30BABIINECS TPEUUHBI Oy/1yT EPIEHIUKYJISIPHBI OCH
cTBOIA. KpOoMe TOro, MO HUXKHUM ITAKEP B CKBAXKMHY CITYCKAIOT
CaMOIUIIYITUI MAHOMETP AJIS IOATBEPIKICHHU S ITOCJIC ObEMA
MHCTPYMEHTA (DAKTOB Pa300LIECHNA NHTEPBAIA.

Makepytowmii

BeptukansbHas 5 onenr

TpewmnHa

OTKPbITBIV CTBOS
159 mm (6.25")

Pucynox4 — Bypenue é nanpaéirenuu
MUHUMANBHOZ0 HANPAICEHUS

OLyTUMBII 3KOHOMUYECKUIH 3(P(PEKT IPUMECHEHUS
CUCTEMBI JOCTUTAETCA 34 CYET OTCYTCTBUA 3ATPAT BDEMEHU
Ha CITYCK XBOCTOBHKQ, YTO MO3BOJIAET CAKOHOMMTD 1O 20% OT
O6IINX 3aTPaT HA OypeHHE 1 06pabOTKY CTBOJIA. Kpome Toro,
PE3YIBTATEL JOOBIYY ITOKA3BIBAIOT YBEJIMYECHUE OXKU/IAEMBIX
PE3YIBTATOB IO CPABHEHUIO CO CKBAXKMHAMY, I7Ic 0OpaboTKa
IIPOBOJUJIACH C yCTAHOBKOU XBOCTOBHKA.

IIpenmymecrsa nposeseHusa I'PII B OTKPBITOM CTBOJIE
c ucnoab3oBaHueMm cucremsi Straddle PosiFrac:

e COKpaluleHMeE 3aTPAT HA CTPOUTENIBCTBO CKBAKUH.
¢ HckmodeHue HeOO6XOAUMOCTU IPUMEHEHH S

——TAM INTERNATIONAL

JIOPOT'OCTOSIIIETO CKBAXKUHHOI'O O60PYAOBAHUSL.

¢ HCK/IIOYEHHE HEOOXOIUMOCTU PA30yPUBAHUSA OCHACTKMU.

¢ 3aKaHYMBAHUE OTKPBITHIM 3260€M O6ECIICUUBACT GOJIBLIYIO
CBOOOAY IPU IPOBEAECHUH BHYTPHUCKBAKMHHBIX PA6OT.

¢ Cnyck cucremsl Straddle PosiFrac B CKBakuHy
npoussoguTcs 3a oguy CIIO.

¢ TI'PIl B HEOOCA’KEHHOM CTBOJIEC TPEOYET MEHBIINUX 3ATPAT
3HCPrUu.

¢ DBosblas mIomaab BO3ACUCTBUSA aBJICHUS PAa3PhIBa.

e TounHas nokanuzanus TpemuH I'PI1, 61aronaps KOHTPOIIIO
PACCTOAHUS MEXK/y TAKEPAMU.

*  BO3MOXHOCTD ITOTYYEHHUS IIPUTOKA I10 BCEI IIOBEPXHOCTU
HEOOCA’KEHHOT'O CTBOJIA.

¢ JIo6bIua KAK 113 BHOBb OOPA30BABIIUXCS TPEIINH, TAK U U3
MHTEPBAJIOB C €CTECTBCHHBIM IIPUTOKOM.

OnpegensaomuM (PaKTOPOM P Pa3padbOTKE U ONTHMHU3ALUNI
cucrteM I'PIT ¢ TpUMEHEHNEM C/IBOCHHBIX HAJIMBHBIX ITAKEPOB
ABJIAETCS KOMIIIEKCHBIH IIO/IXOZ K IPOEKTUPOBAHUIO CUCTEM,
BBIOGODY O60PYAOBAHUS U IPEBAPUTEIBHOMY INIAHUPOBAHUIO
paboT. YCIENIHOE BHEAPEHUE TEXHOIOI'MU B 3HAYNTE/IBHOM
CTEINEHU 3aBUCUT OT HAJICKHOCTU OOOPYAOBAHU S, TIATEIBHOI'O
AHAJIM32 PUCKOB, IJIAHUPOBAHMUA JEHCTBUH B HENIPEABUEHHBIX
CUTYAIUAX U ONTUMH3ALIMH TEXHOJOI MYECKOT'O ITPOLECCA
Ha OCHOBE IIOJIYYEHHOI'O IPAKTUYECKOI'O OIIBITA.

OnucaHHas B JaHHOM CTATbhE TEXHOJIOI U JOCTYIIHA K
YCIEIIHOMY IIPUMEHEHUIO Ha JIIOOOM MECTOPOXKICHUU C
HHU3KOIIPOHUIIAEMBIMH POIIJIACTOBAHHBIMHU KOJIJIEKTOPAMU, TTIE
JUIS1 OOECTIEUEH NI PEHTAOEIBHOCTHU I06bIYM HEPTH HEOOXOAUM
TU/IPOPA3PHIB IUTACTA.

HNCIIBITAHWA

IUTACTOB HA NMPHTOK
?'l-ff-‘.'lb'] HIOHHBIC HCOBITAHHA MIACTA
B DAZBCAOYHRIX CKBIKHHAX

OBPABOTKHA

Muorokparasic kHc1oTHEE 00paboTiy
B OTKPRITHIX 1 OOCAKCHHLIN CTBOMAX

YI1€BOA0POAOHOCHBIX ILUTACTOR

B BEPTHEANBHBIX, HAKTOHHBIX H
FOPHI0OHTANBHBIX CTBOIAX

Mbroctk Nnopbopa NapameTpoB M HAAEKHOCTE PE3YALTATOB

KomnaHusi «TAM NHTepH3LWH» obnafaeT MHCTPYMEHTOM NS NPoBeaeHM s Nobbix
onepaumin No MHTEeHcMMKaLMM NPUTOKA B CTBONE CKBaXWHbI. [iByXnakepHbI MHCTPYMEHT
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KHCJIOTOH Pa3HbIX KOHUEHTPAIHIi

['MIPOPA3PLIB

[leppyuuneni i proprvHLi cenexTieakii [P

« [lByxnakepHas cucTema cenektusHbix obpabotok Straddle Posifrac
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0b6paboTkam v rMapopaspbIBy NiacTa NoCcPeACcTBOM M30M[LMU U FepMeTU3aLmnm BbiIbpaHHOro
WHTepBana. B KOHCTPYKLIMW MHCTPYMEHTa 3aieiICTBOBaHa CCTeMa 3aBUCMMbIX HAMNOMHSAEMBbIX
nakepoB, NPV MOMOLLM KOTOPOK NPOM3BOAUTCS OTCEYEHME HY)XHOIo MHTEpBana Ans
NpoBeAEHMs LLMPOKOTO NepeyHs onepaunin. IHCTPYMeHT MOXeT ObITb OTKOH(UryprupoBaH
ANsi paboTbl B OTKPLITIX M 06CaXeHHbIX CTBOMIaX loboN reomeTpun.

BHYTPHCKBAMMHHBIE PABOTHI EYPEHME M 3AKAHYMBAHME ONTHUMMAALMA NIAACTA

115114, Pd, r. Mockea, ya. Jleruuxosckas, 1. 16, odwc 9 Ten. / Daxc +7 495 5029333 www. tamintl.com
HEDTEI A3-2014: 3xcnoueHTp Ha Kpacnoii [pecue, nas. 8,2, crena 82B35

HETPAAMLIMOHHGLIE PECYPCHI




2
~
=
/M
=
23

OBO

Koppecnonoenm xcyprana
«Bpems konmroobunza» beceoyem
¢ O /luoenro, Kkommepueckum
oupexmopom npou3600CmeeHHoul
xomnanuu «<Onopa-I1pom-Oiin».

Bpems konTroOnHra: Pacckaskure,
MMOKAJXYHCTA, 0 Bamert komnmanuu. Kakos
OCHOBHOI PO HIH ee IeATe ITbHOCTH?

Ozner IngeHko: OO0 J1K «Onopa-ITpom-Oitn»
3aHUMAETCS PA3PAOOTKON, IPOU3BOACTBOM
Y BHEJPEHUEM CKBAKMHHBIX (PUIIBTPOB,
IPEAHAZHAYCHHBIX JI1 OYHNCTKHU XHHKOCTCﬁ "
ra3oB OT IIECKA U IPYTUX MEXAHUYECKUX IPUMECET.
IIpu N3rOTOBJIEHUH (DHUIIBTPOB UCIIOIb3YETCS

HUMITOPTHOEC BBICOKOTCXHOJIOTUYHOC O60leIOB3.HI/IC.

ITepcoHa, OCYMECTBISAIONIUI €TO OOCIYKUBAHUE,
npoies1 o6ydeHue 3a pydoexom. CeruaaInucTel
OPraHU3aIUH, 3aHUMAIOIMIUECS HAYYHOI PA6OTOH,
BKJIIOYAIONIEH HOBBIE NIEPCIICKTUBHBIE PA3PA00TKY,
CTCHAOBBIC Y IIPOMBITIJICHHBIC UCTIBITAHM I,
Pa3paboTKy IPOrPAMMHOIO OOECIIEYCHU S, UMEIOT
OOJIBIION ONBIT PAOOTHI B HEPTAHOIM OTPACIH.

BK: Bopp0a ¢ IECKOIIPOSIBIACHUSIMH —

OJHA 3 T€M, IIOCTOSHHO OCBEIA€MbIX
HAIIHXUM >KypHaJIoM. HECKOJIBKO CJI0OB O
IIPOTHBOIIECOYHEIX (DHIBTPAX, BBIITYCKAEMBIX
KOMIIAaHHUEH.

0.[.: KoMIaHUA BBITYCKAET (PUIBTPBI [
PA3INYHBIX YCJIOBUU KCIUIYATAIUHU CKBAKUH. MBI
CTAPAEMCA PA3AEIUTD IMHENKY HALIEH IIPOAYKLIUHT
10 HATIPABJIEHUAM, (DHJIBTPHI JIJIS1 FA30BbIX,
HEPTAHBIX, U BOASAHBIX CKBAXKUH. PUIBTPEI
U3TOTABINUBAIOTCI JUAMETPOM OT 73 10 324 MM
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C PA3IMYHON KOHCTPYKIMEN (PUIBTPYIOIIETO
3JIEMEHTA, KOTOPBIA KPEMTUTCA HA IPEIBAPUTEIBHO
oTnepPOPUPOBAHHYIO O6CATHYIO TPYyOy. PopMa

U INIOTHOCTB NEP(POPAITUOHHBIX OTBEPCTUI
BBIIIOJTHAETCA B 3aBUCUMOCTHU OT CKBA’KMHHBIX
yCIOBUH. TpyOa TAKKE OTINYAETCI XUMHYECKHUM
COCTABOM M I'DYTIIION IPOYHOCTU MATEPUAIA.
OUIBTPYIOMIUI SJIEMEHT MOYKET OBITD IIEJIEBBIM
WJIA CETYATBIM, 3AKPBITBIM CHAPYKH 3aIUTHBIM
KO>KYXOM, BBITIOJIHEHHBIM U3 IEPHOPUPOBAHHOTIO
JINCTA, HAMOTAHHOTI'O TIO CITUPAIHN. PUIIBTPHI,
nepOpPaITOHHBIC OTBEPCTHS KOTOPBIX 3aKPbITHI
MPOOKAMH, IONYCKAIOT IIPOMBIBKY CKBA>KHMHBI HA
CTa/IMU CIIYCKA (PUIIBTPOB, 3TO OCOOEHHO AKTYaJIbHO
JUISI CKBAKUH C IIPOTS>KEHHBIMH 'OPU30HTAIbHBIMU
YYaCTKAMH.

BK: Banra npoayKuMsa IPHMEHAETCA IIPHU
nposegenud I'PII. B kakux ciaygaax?

O.[.: Kak npaBuiio, 3TO OIIPEAEIAET 3aKA3UYNK
U, TIEPEJ] TEM KaAK CAEIATh 3aKa3, 00A34TEITLHO
IIPOIHCBIBAET B TEXHUYECKOM 33JAHUHN
JAJIbHEUIIHE JEUCTBHUS CO CKBa)KMHAMU. Eciin
HY>XHO yYMTBIBATB Iposeaenue I'PII, To Hamen
TEXHHUYECKOH CIIy>KOOU pa3pabaTeIBACTCS
onpeaeneHHbIA noaxoa. Eciau I'PIT He mmanupyercs,
TO NNPOU3BOAATCA CTAHJAPTHBIE EHCTBUA.

Konctpykius ¢punsrpos @C-TII omyckaer
nposegenue I'PIT B CKBaXXUHE.

BK: Baura KOMIIaHHU A ABJIACTCA
Tr€HepPaJIbHBIM CIIOHCOPOM CEMHHApA
«KPC, T'PII, THKT, BHYTPHCKBAKHHHBIE
PasOTHI U CYIIEPBAM3UHT B TOPU30HTATIHHBIX
H pa3BETBJICHHBIX CKBAXKHHaAX»>. Kakue
Pa3padboOTKH KOMIIAHUH 3/I€Ch IIPE3CHTYIOTCA?

O.[.: B iporiecce MEPONPUATUS MBI ITIOCTAPAIUCH
OIIHUCATh BCE KOHCTPYKLIUY HAUX (PUIBTPOB. Hamu
OBLIN IPE/ACTABICHBI (DUIIBTPHI /1151 HEPTIHBIX
U Ira30BbIX CKBAXKHH, OCOOEHHOCTBIO KOTOPBIX
SIBJISIETCS BBICOKOIIPOYHBIH 3a1UTHBIN KOXYX,
HAMOTAHHBIH [10 CIIMPAJIN, C MEXAHUYECKHUM
3aMKOM, UCKJIIOUUTEJIbHBIE IIPABA HA KOTOPBIH
npuHagiexat OO0 (1K «Onopa-TIpom-Orii».
ITprMEHEHME 3AIUTHOI'O KOXKYXa IIO3BOJIMIIO
3HAYUTEJIBHO ITOBLICUTD HAJJCKHOCTD (DUIIBTPOB,
NPEAOTBPATUTD UX PA3PYILICHUE IIPU CITYCKE
KOJIOHHBI (PUIBTPOB B CKBA’KHHY.



IIlII[P

BK: Ha caiTe KOMIIAHHUH CKA3aHO,
9710 «Onopa-nmpomM-0On» ABJIAETCA
3aKOHOZATE/JIEM MOJ, B He(DTTHOH U ra30BOM
IIPOMBINJIEHHOCTH. Kakve HOBUHKH Baia
KOMIIAHHA co6npaeTc;1 IIPEACTABUTD HA
pBIHKE B OinmoKariee Bpem:a? Kakossl Bairu
ILIAHEI HA Oyayniee?

0.[.: B HacTosmee BpeMs B Poccuu 1 32 pyoeskoMm

UJICT MATCHTOBAHUE HAIIIMX HOBCHIIINX PA3PAOOTOK.
Bcé€ noka B Ipo1ecce, Tak YTO HE XOTEIOCh ObI
PACKPBIBATh CEKPETHI PAHBIIIE BDEMCHU.

BK: HageeMmcsi, 9TO mepBas IIyOJIHKAITUA 00
TUX HHHOBAIHAX MOABUTCS BO «<BpemMeHu
KOJITIOOHHTA».

BecenoBan AsekcaHap IIMPOKKOB, <BpeMs KOJITIOOHMHIA»

HALLA CNPABKA

B 2009 roay.

ra3oBblX, BO,D,O3a60pH bIX

OMNOPA-TTIPOM-OMN

dunbTp CKBaXXMHHBIN — 3TO 060pYAOBaHME AJis KPEMIeHNs CTEHOK CKBaXKMHbI
(Nnpuv3aborHoM 30HbI MNacTa), BbipaBHMBAHUA Npoduner NnpuToka (pacxoaa, B cJiydae HarHeTaTeNbHOM
CKBa>XMHbI) 1 faB/IEHUN HA BHELUHeN CTeHKe CKBAa)XUHbI Mo Bcer AfinHe nepdopnpoBaHHON YacTun
CKBaXXWHbI U/VUNN YMEHbLLEHUS BbIHOCA MEXaHUYeCKMX NpuMeceit (raBHbIM 06pa3oM necka u apyrmx
NpoAyKTOB pa3pyLUeHNS KonneKkTopa, nponnaHTa B cnydae MNPIM). CkBaXXMHHbIE GUNBTPbI NPUMEHSIOTCS
nnbo B cocTaBe 00caHOM KOSIOHHbI CKBaXMHbI, TMOO BHYTPU KONOHHbI, UN B OTKPLITOM CTBOJIE.

CDVIJ'IprbI CKBa>XUHHbIE N3roTaBJIMBAOTCA Ha BbICOKOTEXHOJTIOTMHHOM MMIMOPTHOM O60py[J,OBaHVIVI,
NMOo3BONAOLWEM BbINMYCKAaTb NMPOAYKLUNMIO, COOTBETCTBYIOLLYIO Ka4eCTBY Ny4LUNX 06pa3LI,OB EBpOHePICKMX

NMpou3BOAUTENEN.

Mpowu3BoacTBeHHas koMmnaHusa «Onopa-Mpom-Onn» bbina obpasoBaHa

PaspaboTka cneynanbHoOM Npoaykuum ans dunbTpaumv Hed Ty U rasa —
NPUOPUTETHOE HaMNpaBneHne AeaTeNlbHOCTM KoMNaHUn. KOHCTpyKTopamm
pa3paboTaHbl 3 HEKTUBHBIE MPOTUBOMNECOYHbIE DUNLTPLI A1 HEMDTAHbIX,

M HarHeTaTeIbHbIX CKBa>XUH.

B YOE NPOLIA KOHOEPEHLIVUA NO HE®TECEPBUCY

4y4YHO-TEXHHUYECKAA KOH(PEPEHIINS,

nposezaenHas 16 anpestst 2014 roga COBMECTHO

He(PTECEPBUCHBIM XOIAUHIOM «BamHedTh-
CepBUCHBIE AKTHBBI> U yuyeHbIMU YIHTY, cTana
3HAYMMBIM COOBITUEM HEPTETA30BOH OTPACIU
Pecnry6iinkn BamkopTocTaH. B UTOrOBBIN COOPHUK
JIOKJIAJIOB 6BUIO IPEACTABICHO NTopsiika 170 pabor,
KOTOPBIE MOXKHO OBLIIO OOCYANUTD HA YETBIPEX CEKIIUAX
B PaMKaX MEPOIPUATHUSL.

OTKpbIBAsl KOH(pepEHIIHIO, peKTop YIHTY
AM. IIaMMa30B CKa3aJI: «Mbl OOCYUIN IPOTPAMMY
COBMECTHOI pa0OTHL DTa KOH(PEPEHIIUS — BAKHBIN IIAT
B PEIICHUH HACYIIHBIX TPO6JIEM OOMUMHU YCUTUSMU».
TF'ocTr OTMETHUIN BBICOKHH YPOBEHD IIOATIOTOBKHU

MeponpuATUs. «OTPaHO, YTO B KOH(PEPEHITUHN
MNPUHSIN Y4ACTHE BCE PyKOBOAUTEIN HEPTECEPBUCHOTO
XOJIIMHIA U HE(PTAHOT'O YHUBEPCUTETA, BKIIIOYAS
pEKTOPA, MPUYEM HE TOJIBKO B IIEPEMOHUU OTKPBITHS, —
MOJIEJINJICA BIIEYATIIEHUAMHU JUPEKTOP JAENAPTAMEHTA
obecrneyeHn s He(PTECEPBUCHBIMHU YCITYTAMU
OAO AHK «bamnedTh» FOpuit Hekunenos.

— Kondepennus 6p11a MHOTOyPOBHEBOU 1
WHTEPECHOM KAK JIJI CTYAECHTOB, ACTIUPAHTOB, TAK

U JUIS IPOU3BOACTBEHHUKOB, TPO(MECCHOHAIBHBIX
HEePTAHUKOB. ECTh NOXETAHUE CIIEYIOMYIO
KOH(PEPEHIIUIO ITPOBECTU COBMECTHO, BEAb Yy HAC
€JIMHAs 11€JIb — BBIABIEHHE JIYYIIUX CIIELUATHNCTOB U
Pa3padoTOK».

BonpIIyIo Nonb3y A1 ce65 U3BJIEKIN YCTPOUTEN.
KoMMeHTHUPYET 3aMECTUTEND FEHEPAIIBHOI'O JUPEKTOPA
xonguHra «<bHCA» o mpoussoacTBy Mropb ManbLes:
«KoH(epeHIINA ITOKA34J14, YTO ECTh MOJIOABIE CBETIIbIE
T'OJIOBBI K4K CPEJIU CTYJIEHTOB, TAK ¥ CPEJUN HAINUX
COTPYAHUKOB. OHU AKTUBHO Y44ACTBYIOT, CIIOPSIT C
IpodeCCOpaMH, JOKA3BIBAIOT CBOIO IPABOTY. 3HAYUT,
POCCHUHCKNI HEPTECEPBUC OYIET PA3BUBATHCA. A HAIIIA
COTPYAHUKH YEPE3 I'Ofi JOJIKHBI Oy T ITIOKA3bIBATD,
KAKUX PEIYIBTATOB JJOOMJIUCH B PE3YJIBTATE BHEJPEHUA
CBOUX UJIEI».

O1LIeHHB BOCTPEOOBAHHOCTD KOH(pEPEHIIUU 1
PE3YABTATHI €€ PA6OTBI, OPIraHU3ATOPLI PEIINIINA CAEIATD
MEPOIIPUATHE PETYISIPHBIM. ©
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KOH®DEPEHIINHW 1 BHICTABKHN



KOH®EPEHILIMI 11 BbICTABKU

KPC, I'PII, T'HKT, BHYTPUCKBAXUHHbIE
PA0OTHI U CYNIEPBAN3UHI' B TOPU3OHTAJIbHBIX
1 PA3BETBJICHHBIX CKBAKUHAX

Boree cTa npeacTaBUTENEN PA3TUIHBIX KOMITAHUI,
4bsl PA0OTA CBA33aHA C HEPTIHOU IPOMBIIIEHHOCTBIO
1 HepTECEPBUCOM, IPUHSUIN yYacTue 16—17 anperis
Ha ceMuHape-KoHpepeHnuu «KPC, I'PTT, THKT,
BHYTPUCKBAKUHHBIE PAOOTHI M CYTIEPBAN3HUHT B
TOPU3OHTAJIBHBIX U PA3BETBICHHBIX CKBAXKMHAX> B
TIOMEHCKOM TEXHOIAPKE. OPraHu3aTOPOM MEPOIPUATHS
BBICTYITNJIA KOMITAHUSA «/THHOBALIMOHHBIE TEXHOJIOTUH
(OO0 HHTex»). HaydHO-TIPAKTHYECKU Ky pHAT «Bpems
KOJNITIOOUHI' 3> ABJISIICA MH(POPMALTMOHHBIM HAPTHEPOM.

OCHOBHa4 TEMATHKA CEMHUHAPA-KOH(MEPEHITUY ObLIIA
MOCBAIIEHA CAMBIM COBPEMEHHBIM Pa3Pa0OTKAM B
06JIACTH OOCITYKUBAHUSA U PEMOHTA CKBAXKHH. «MBI
CO3/1AJI1 IIOIIA/IKY, T/I€ KOMITAHUU MOT'YT BCTPETUTBCH,
O6CYANTD HOBBIE TEXHOJIOTUH U PEIIUTH CBOU IIPOOIEMBL.
VBEPEH, UTO KAXK/ABIA YIaCTHUK KOH(DEPEHITUH ITOTY YT
4TO-TO MOJIEZHOE 715 CEOSI», — CKA3AJI AUPEKTOP
OO0 HuTex» AHgpert KOpOTYEHKO.

OO6CYXKJAIUCH CIEAYIOUUE TEMBL:
¢ JloBuibHbIE pa60Thl B I'C, PI'C, 3BC,;
¢ DU3NKO-XUMHUECKHUE 0OpaboTKU I'C;
¢ OcBoenue I'C;
¢ Teonoruyeckue uccaenoBanus I'C;

» Cymnepsarizunr TKPC;

e TMCropusOHTAJIbHBIX CKBAKUH BO BDEMS PEMOHTA,

* TIBP Bropu3OHTaJIbHBIX CKBa)KMHAX BO BpeMs TKPC;

*  PEeMOHTHO-M3OIAIIMOHHBIE PAOOTEI B
TOPU3OHTAJIBHBIX CKBAKHMHAX;

* IirymeHune ropu30HTAIBHBIX CKBAKUH,;

¢ Texnuka misa nposegenns TKPC B rOpU30HTAIBHBIX
CKBA)KMHAX;

e O6opynosanue s nnposeaecHus TKPC B
TOPU3OHTAJIBHBIX CKBAKHMHAX;

*  OIBIT IPOBEJEHHN CIIOKHBIX PEMOHTOB B
TOPU3OHTAJIBHBIX CKBAKHMHAX;

e Pasz6ypusanue nnoptos I'PIT;

e CepsucHbl€ padoThl 10 TKPC B rOPU30HTAIBHBIX
CKBA’)KMHAX.

MeponpusaTre coOopaso NPEACTABUTENEH HE
TOJIBKO POCCUHCKUX, HO U 3APYOEKHBIX, 4 TAKIKE
MEXIYHAPOAHBIX KOMITAHUH U U3 C(PEPBI JOOBIYU HEPTH,
U U3 KJIACTEPA OOCIY>KHUBAIONIUX NPENIPUATUI. IMEHHO
TAKOH COCTAB YYACTHHUKOB ABJIAETCA OJHUM U3 [VIABHBIX
NPEUMYIIECTB JAHHON KOH(PEPEHIIUHN — CIIEIIUATACTHI U3
CMEKHBIX O6JIACTEN MOT'YT C I71a3y HA 1143 IEPETOBOPUTD
O CaMBIX MTOCJIETHUX TEH/ICHITUX B OTpacian. Hampumep,
POCCUUCKUE TIPOU3BOANTEIIHN ITOTYYHIN OTIUYHBIN IITAHC
paCCKHSaTb O TOM, nmouemMy ux TEXHUKA HI/I‘IyTb HC XYIKC
332pYyOEKHBIX AHAJIOI'OB.

«MBI 371€Ch, YTOOBI IMIITHUH PA3 HAIIOMHHUTD
HE(PTAHUKAM O CYIECTBOBAHUYN POCCUHCKOT'O
060PYIOBAHH . A TO IIOPOM OHU 340BIBAIOT O TOM,

YTO HY)KHO HO/IJIEP’KUBATH CBOIO CTPAHY U CBOUX
MIPOU3BOAUTENEH, KOTOPBIE IIATAT HAJIOTH B KA3HY
Poccurickon depepanun», — TOBOPUT PErMOHAJIBHBIN

114 Ne 2 (048) Mait / May 2014

aupekTop o npoekram 3A0 «CubTpernCepsuc> UTopb
Be/IMKOpOAHBIIAL

3a 1Ba AHS yYACTHUKU MEPOIIPUATUSA NPOCTYIIATN
6osee ABaLATH JOK/IAJJOB. BEICTYININ NPEICTaBUTEIN
TAKNMX KOMITAHUH, KaK «[a31IpOM HEDTD», d1lmomMbepxe»,
«OI'COH-CepBUC» U IPYTUX.

«MBI CTPEMUMCS CAENIATH CPepy HEPTEROOBIIN
MaKCUMaIBHO 3(P(HEKTUBHOI U 6€30I1ACHOMN. /171 3TOTrO
U IIPOBO/IMM TAKHE MEPONPHUATHS. MHOTUE U3 KPYITHBIX
KOMIIAaHUH CUMTAIOT y4aCTHE B HAIIMX CEMUHAPAX
CBOEOOPA3ZHBIM IPABUJIOM», — FTOBOPHUT AHJpEN
KopoTyeHKo.

B 9acTHOCTH, HA TPAAULIMOHHBIX CEMHUHAPAX
«CTPOUTENBCTBO TOPU3OHTAIBHBIX, PA3BETBICHHBIX
CKBaXUH U 35C» TOf] OT roj1a COGUPAETCS BCE HOIIBIIIE
U 60JIBIIIE YYACTHUKOB — B 2013 rosty ux 6110 6051€ee
MATUAECATH U3 IECATKA PETMOHOB CTPAHBL B HOs0pe
2014 ropa 3a1uIaHUPOBAH OYEPEIHON CEMUHAD, HA
KOTOPBIH, HAZIEEMCS, IPUEAET €IIIE OOJBIIE CIIEITUATHCTOB.

TOBOPAT YIACTHHKHU CEMUHAPA-KOH(epeHITHI
«KPC, T'PII, THKT, BHYTPHCKBA:KHHHbIE PAOOTHI
M CYIIEPBAM3HHI' B TOPU30OHTAIBHBIX

H PA3BETBICHHBIX CKBAKHHAX>

Amumpuii H30Cumo8, 3amecimumeit HavaabHuKa
Ynpaenenusa — navanorux Amoypeckoti 2e0/102uHecKoll
cayancool OO0 d asnpom 006biua Amoypes:

— B cemuHape ygactsosai Briepsbie. B OAO «asnpom»
NOJOOHBIE COBEIIAHM S, CEMUHAPBI IPOBOJATCS
PEryIspHO. BblI THTEPECEH MOAXO/ K BOIIPOCAM
KAaHUTAIBHOIO PEMOHTA B HE(PTSIHBIX KOMIIAHUAX. [I7151
OOO d'a3npom fo6s19a AMOYpr» Ha CETOAHAIIHULN
JIEHB AKTYaJIbHBI TEXHOJIOTUH CTPOUTEIbCTBA U
PEMOHTA CyOrOPU3OHTAIBHBIX CKBAXKHH, 3aPE3KH
OOKOBBIX CTBOJIOB, KATUTAJIBHOT'O PEMOHTA (IVTYIIECHUE,
onokuposanue, I'PIT, nHTEHCH(DUKALINS, OTPAHUYECHHE
BOJIOIIPHUTOKA, YKPEIJIEHHE IPU3a00UHOU 30HBL...).
Hanbonpmmuii MHTEPEC B HACTOSIIEE BPDEMS BBI3BIBAIOT
HOBBIE TEXHOJIOTUH, IPUMEHAEMBIE ITPH IPOBEJICHUU
KaIMHUTATIBHOIO PEMOHTA, B TOM YHCJIE BOJOU3OJIALIMOHHBIE
pPaboThI B CyOrOpU30OHTAIBHBIX CKBA)KUHAX, TEXHOJIOIUH
PEMOHTA B YCJIOBUAX HU3KOT'O INIACTOBOI'O JIABJIEHUS C
HCIIOJIb30BAHUEM KOJITIOOMHIOBBIX YCTAHOBOK.

Cepezeui I'ypun, 2naenuiii cnevyuanaucm omoenal TV
OAO «PH-Hsazanvnegpmezas»:

— B HameM pernone Hanbosnee BOCTPEO6OBAHDI
MHorocraautinble ['PITB ropu3oHTaIbHO-HAIIPABIEHHDBIX
CKBA’)KMHAX; TEXHOJIOI'UH ITO UCTTOIBb30BAHUIO
BHYTPUCKBAXKUHHOI'O OOOPYJOBAHUA IS PA30OIIEHN A
YK€ UMEIOINTUXCS UHTEPBAJIOB C LIEIBIO IPOBEICHUA
I'PIT Ha Ka>KAbIM MTHTEPBAJI B OTAECIBHOCTH (IIAKEPHI I1JI
CEJIEKTUBHBIX 06pa6b0TOK); I'PTT mpu nomomu THKT
(/rro6BI€ cXeMBI coBMeneHus onepanuii ['PTT u T'HKT),



IsoJet, BPS+C2C, CobraFrac u 1.1, O4eHb XOTEI0CH Obl
HAa CJIEAYIOMNX CEMUHAPAX, 4 TAKXKE B CIIEIIUAJIBHBIX
JKYPHAJIAX YBH/JIETb HH(POPMALIHIO O MHOTOCTAJUIHBIX
I'PIT B rOpU30OHTAJIBHO HAIIPABJICHHBIX CKBAKMHAX, O
TEXHOJIOTUAX IO UCMOIBb30BAHUIO BHYTPUCKBAKMHHOI'O
060pYAOBAHUSA JJIs1 PA30OIIEHUSA Y>KE UMEIOIINXCS
HHTEPBAJIOB C LIeNbIO NpoBeaecHuA I'PIT Ha KaK bk
UHTEPBAJI B OTAEIBHOCTHU (IAKEPHI 151 CEJIEKTUBHBIX
06paboToK), 0 T'PIT npu oMoty THKT (J1ro6b1e CXeMBbl
cosMeneHud onepanuii I'PITu 'HKT), IsoJet, BPS+C2C,
CobraFrac 1 T.J1., 0 HECTAH/IAPTHBIX TEXHOJIOTHSIX

I'PIT, npyMEHSAEMBIX C LIE/IIO YBEJIUMYEHUA JJIMHBL U
OTPAaHHUYEHUSA BBICOT CO3/1ABAEMOM TpeImHbI I'PIT
(SlugFrac, c1aboBsA3KUE KUIKOCTH U T.J1.).

Apmém ITonapyus, 6eoyujuii urdicerep cayncoo.
Oypenus ¢ konmpoaem 0yperus, Lllmomoepices:

— 1, KaK IpeCTaBUTEIb IIPOAYKTOBOM JIMHEUKY,
3aHUMAIOIIEHNCA 6ypEHHEM HA AETTPECCHUU, XOTEII
OBI yCJIBIITATH OO ONBITE OYPEHUS HA IETIPECCUU HA
KOJITIOOUHI'E€ BTOPBIX CTBOJIOB.

HacKOIBKO MHE U3BECTHO, «Cypryredreras» npodypHl
TaKUM 06pa3oM bosiee 1000 CKBAKMH, U OBLIO ObI
WHTEPECHO YBUJIETD B )KyPHAJIE «BpeMs KONTIOOMHI 2>
CTATBIO HA 3Ty TeMY. Y1 4TOOBI TOOOIIBIIE OBLIIO
TEXHUYECKUX OJPOOHOCTEN: KAaKasA CUCTEMA CEMAPALINH,

<
=
=
I
S
e
/M
<
<
S
am
6]
ol
63|
z
o
2

KAKUM OOPa30M yTUIN3HUPYETCA OTCENAPHUPOBAHHBIA
(iron]1 1 ra3, CUCTeMbI KOHTPO:A ST, CUCTEMBI ydeTa
NOTOKA JKUJKOCTU U T.J.

Eezenuii/JIozunos, cosenmiik 2eHepa/ioho20
oupexmopa, OO0 HHTAC-Komnarirs:

— J711 HAC OYEHB BAXKHO OBLIO OIIPEICINUTHCS C EISIMU
W HATIPABJICHUAMU PAZBUTUA KOMITAHWUH, IIOHATD, I1C
MMCHHO Hd PBIHKC UMCCTCA HOTp€6HOCTb B HAIHNX
pa3paboTkax. Camas MIaBHAA UJEs, KOTOPYIO MBI
MOYEPITHYIN B IPOLIECCE CEMHUHAPA, — TO, YTO MBI OyJIEM
PAa3BUBATBHCS B CTOPOHY KOJITIOOMHI'A U HE 340bIBATH O
IIPOMBIIIJIEHHOM 6€30ITACHOCTH. A e1ie — HaJlo 6osiee
AKTHUBHO PACCKA3bIBATD IIOTEHITUAIBHBIM IIOTPEOUTEISIM
O HAIIIEH CUCTEME — MOSICHSITh, KOMMCHTUPOBATD U JIABATh
BO3MOKHOCTb Ha HEH ITIOPAbOTATb.

OO0 JIHTAC-Komnaru» — cogpemertasl
MHOONPOPUNLHAL KOMNAHU, PAOOMAIouas 6 chepe
UHICUHUDUHZ0BBLX YCILY2 8 OOAACMIL AGIMOMAIMUSAUUL,
Yeay2 no paspabomixe u 6HeoperuIo OP2arU3auuLL
npPoOU3BO0CMBA HA OCHOBE HOBBLLX BLICOKOIPPEKMUBHBLX
MexHON02ULL 07151 OMPACHCU. J]eAMeIbHOCHIL KOMNAHULU
ocyuecmenaemcs na meppumopuu Poccuu u CHIL - ©
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PEIMOH

HEDTELOBbLIH M

27 pespana 2014 roga Ha TPOMU3BOJACTBEHHOI 6a3€e
TOO EQUIPMENT SERVICES LTD ¢ yyacTuem pyKOBOJCTBA
AO «MaHT'UCTAayMYHAHNIa3» COCTOSJIACH IIPE3EHTAIIMSI HOBOI'O
060pyIOBAHMS [J151 IIPOBEJCHU S BBICOKOTEXHOJIOIMYHBIX PpA0OT
10 UHTEHCU(PUKAIN HEPTEJOOBIYN — I'HIPOPA3PHIBY ILJIACTA.

TOO EQUIPMENT SERVICES LTD Ha NpOTAXEHUHN
IIATU JICT ABJIACTCA HAAC)KHBIM HOHpHH‘II/IKOM
AO «MaHI'uCTAayMyHAMNIa3» 110 OKA34HUIO CEPBUCHBIX YCIIYT.
10 3TOro MOMeHTA IOJOOHOIO POA PA6OTHI BBIIIOIHAIUCH
HCKJIIOYUTEIBbHO MC)KHyHapO,Z[HbIMI/I CCpBI/ICHbIMI/I
KOMIIaHMAMY, TaKUMHU Kak Halliburton, Schlumberger,

U POCCUHUCKUMU KOMITAaHUAMU OAO «CrieriuajIbHOoe
MAIIMHOCTPOEHUE U MeTannyprus» (CMM), Catkaz Umited.

B nacroamee spemss TOO EQUIPMENT SERVICES LTD
COCTOUT U3 TPEX ICMIAPTAMEHTOB: OYpPEHU S, KATUTATIBHOTO
PEMOHTA CKBA’KUH U UHTECHCU(PUKAITUHN JOOBIYU.

B 2012 rogy pyKOBOACTBOM KOMIAHUH ObLJIO IPUHATO
pernieHne DTpuobpecTH O60PYAOBAHME I TUPOPA3PhIBA
IJ1ACTA.

B 3amyck co6¢ctBeHHOTrO (hrtora I'PIT KOMnaHued npu
noaaepxke EBponencKoro 6aHkKa pEKOHCTPYKLIMU U PA3BUTHA
OBLJIO BJIOXKEHO 60see 9 MiIH 1oy1apos CIIIA.

«MBI pacCMATPUBAEM 3AITYCK COOCTBEHHOIO (prnoTa I'PIT Kak
HAITMOHAJIBHO 3HAYUMBIH IPOEKT, BEAb HEPTEAOOBIBAIOITIE
KOMIIAaHUH B TEYEHUE MHOT'UX JIET ObLIIN BBIHYK/ICHBI
MOJIb30BATHCA YCIYTI'dMH MHOCTPAHHBIX OAPANYUKOB, U3-32
OTCYTCTBHUS OTEYECTBEHHOI'O IPEAIIPUATUS, OKA3bIBAIOLIEIO
YCIIYTU B O6JIACTU THIPOPA3PhIBA IJ1ACTA. TaK MBI BHOCUM CBOH
BKJI4/] B PA3BUTUE KA3AXCTAHCKOI'O BBICOKOTEXHOJIOI'MYHOI'O
HedTECEPBUCA», — OTMETUII A3aMaT ArMYpPOB, I'€HEPAIbHBINI
aupexrop TOO EQUIPMENT SERVICES LTD.

B xoz€ Ipe3eHTAIINU 6B TPOIEMOHCTPUPOBAH KOMILIEKC
obopynosanus 4 I'PIT, KOTOPBINA COCO6EH 3(PPEKTHUBHO
pEIaTh 33/1a49u, CTOSIIUE niepe]] crieruaauctamu TOO
EQUIPMENT SERVICES LTD.

Kommnekc o6opyaoBanus s I'PIT cOCTOUT us:

*  HACOCOB BBICOKOT'O [JABJIEHUS, PACCYUTAHHBIX HA 1000 at™m —
3 eIMHUILIbI;

e CTAaHILUU YIIPABJIEHUA — 1 €AMHULIA,

e cmecutensd I'PIT — 1 equHULIA;

e JIMHUU BBICOKOI'O JABJICHUS — 2 KOMILJIEKTA,

* [PONMNAHTOBO3A — 1 €IMHUNIIA,

e cneyraradycy — 4 eAUHUILLBI,

e emikocteu I'PIT — 2 equHULIbL.
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EPBbIVI KASAXCTAHCK W MPOEKT
8 OBJTACTN MHTEHCDOUKALLAN

IRST KAZAKH PRODUCTION
ENHANCEMENT PROJECT

New equipment for high-tech production
enhancement and fracturing operations
was presented at the industrial site of
TOO EQUIPMENT SERVICES LTD on February
27, 2014. The presentation was attended by the
administration of JSC “Mangistaumunaigaz”.

TOO EQUIPMENT SERVICES LTD has
been a reliable service contractor of JSC
“Mangistaumunaigaz” for 5 years. Up to now such
works have been performed only by international
service companies such as Halliburton,
Schlumberger and Russian companies like
Special Engineering and Metallurgy Joint Stock
Company (CMM), Catkaz Umited.

At the moment TOO EQUIPMENT SERVICES
LTD consists of 3 departments: drilling, well
workover and production enhancement.

In 2012 the administration of the company
took a decision to acquire fracturing equipment.

Over 9 million USD was invested in the
launch of the company's fracturing park. The
project was supported by the European Bank of
Reconstruction and Development.

"We consider the launch of our fracturing
park as a project that is important for the
nation, as oil companies had to use the services
of foreign contractors due to the absence of
domestic service providers. Thus, we make our
contribution to the development of Kazakh high-
tech service", pointed out Azamat Agmurov, the
director general of TOO EQUIPMENT SERVICES
LTD.

The fracturing equipment, capable of efficient
solution of the objectives of TOO EQUIPMENT
SERVICES LTD was demonstrated during the
presentation.

The fracturing equipment complex consists of:
e high pressure pumps meant for 1000 atm —

3 units;
e control station — 1 unit;
* Fracturing mixer — 1 unit;
* High pressure lines — 2 sets;
* Proppant carrier — 1 unit;
e Special heavy duty trucks — 4 units;



Peanuaanus NpoeKTa IO3BOJIUT CO3/1aTh 60J1ee€ 50 HOBBIX
pabounx MeCT. Be3yCI0BHO, TPUIIIOCH CTONIKHYTBCA C
KaJPOBBIMH CJIOKHOCTAMHU. He CEKpeT, 4TO pe3yabrar
HAIIPAMYIO 3aBUCHUT OT CTEIICHU IPEABAPUTEIBHON IIOATOTOBKH
NEPCOHANA. 3a9aCTYIO HAU60mbIIaA 3(PPEKTUBHOCTD
JOCTUTAETCS B TOM CJIY44d€, ECIN OOy UYEHUE IIPOBOJUTCA
B MAKCUMAJIBHO PEATTUCTUYHBIX YCJIOBUAX. PYKOBOACTBO
KOMMAHWUH IPUHAJIO PEMIEHHE OOYYUTD CBOM IEPCOHAI
HETIOCPENCTBEHHO HA 3aBOJIE-U3TOTOBUTENE. A. ATMypPOB
OTMETUIL: «MBI TOHUMA€EM, YTO BKJIA/IBIBAEM CPEJCTBA B OJUH U3
CAMBIX JJOPOT'MX M PEAKHX PECYPCOB B MUPE — YEJIOBEYECKUI
KanuTaJL. [IpodeccnoHanbl BBICOKOT'O KJIACCA — 3TO 3aJI0T
HaIleH yCIIEMHOM paboThl HA BCEX ATANAX PA3BUTUS,

O3TOMY HAIINX COTPYAHUKOB MbI OOYUMJIU 31 PyOEKOM,
HEIMOCPEACTBEHHO TaM, TZI€ IIPOU3BOAUTCA OOOPYIOBAHHE.

MO’XHO KOHCTATUPOBATh, YTO HEPTAHOHN PETUOH ITOTYYNII
BBICOKOTEXHOJIOTUYHBIH cEPBHUC CO 100%-M Ka3aXCTAHCKUM
COJEPKAHUEM.

HTOroM MEPONIPUATUA CTAJIO HAMEPEHHE O COTPYJHUYECTBE
B paMKax nposeaeHus I'PIT Ha MecTopoxaeHUAX <KeTpibait» nu
«Kamamkac» Ha 2014 o1, ©

e fracturing reservoirs — 2 units.

The implementation of the project will allow
creating over 50 new jobs. Yet, the project
involved some personnel difficulties. It is not
a secret that the result largely depends on the
preliminary personnel training. This training is
especially efficient, when it is performed under
conditions that closely resemble the real ones.
The administration of the company organized an
in-house personnel training. A. Agmurov pointed
out: "We understand that we invest in one of
the most expensive and rare resources in the
world - human capital. High class professionals
are a token of our successful work at all stages
that is why we train our personnel abroad at the
equipment production sites".

We can state that our oil region received a high-
tech service with 100% Kazakh contents.

The participants of the event agreed to
cooperate in the organization of fracturing on
Zhetybai and Kalamkas sites in 2014. ®
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HETPA

CJIAHLIEBAS
PEBOJIFOLIMOHHAS
LIEJIJECOOBPA3HOCTD

EXPEDIENCE OF SHALE
REVOLUTION

KOHLIE MapPT4 I10 BCEM HOBOCTHBIM JIEHTAM

IIPOIJIO CPOYHOE COObIIEHHE: I IpeMbep-

MUHHUCTP JIMuTpurii MeaseieB NoAIEPAKAI UJIEIO
JI06b14M B POCCHM CJTAHIIEBOM HEPTH». DTO O3HAYAET, UTO
LIENIECOOOPA3HOCTD CJIAHIIEBOU PEBOIOIIUH OCO3HAIN
U B HAIIUX MUPOTAX. B yacTHOCTH, B TaTapcTraHe, Ig,

IO MHEHUIO PsA/1a ABTOPUTETHBIX IKCIIEPTOB, TOObIYA
CJIAHIIEBOI HEPTU MOXKET CTATh OJJHUM U3 HAIIPABICHUHI
Pa3BUTUA HE(PTAHOI OTPACIIH.

Ha BcTpeue ¢ npeacTaBUTeNs MU MHHOBALMOHHBIX
TEPPUTOPUATIBHBIX KIACTEPOB IMUTPUII MeIBEAEB 3aIBUIL:
<1 CYUTAIO, YTO COBEPIIEHHO HOPMAJIBHO TO, YTO MBI
HAYWHAEM 3aHUMATBCS, MOXKET ObITh, TEMH BUZIAMHU HEDPTH,
KOTOPBIE JIO 3TOT'O MBI HE UCITOIb30BAJIH, HE IOOBIBAJIY,
MOTOMY YTO BCE B )KM3HU ObIBAET B IIEPBBIH Pa3 KOIJA-TO.

M TO, 9TO Y HAC €CTB IPYTHE 3aITACHI — HY ITOYEMY OBl BCE
PABHO HE NTO3AHUMATBCS CIAHIIEBOI HE(PTHIO, KOTOPOH
3aHUMAETC BECb MUD».

JIpyrue 3amachl — 3TO TPAJULIMOHHBIE HE(DTD U I'a3.

K c10BY, 3TH «IpYTHE 3aITAChI> CTAHOBSATCS BCE OOJIEE
TPYAHON3BJIEKAEMBIMH, TAK YTO SKOHOMHNYECKHE BbIKJIAAKHI
10 JOOBIYE CIAHIIEBOM HE(PTU HUYYTh HE BBITTIAAT
yronuen. C ra3om BCE MOHATHO: CJIAHLIEBBIN I'a3 B Poccnn
JIOOBIBATH HEBBITOJTHO, IOCKOJIBKY HAJIOJIT'O XBATUT
34I1aCOB TPAJAUIIMOHHOTO ITPUPOAHOT0. Ce6€CTOMMOCTD
CJIAHLIEBOT'O I'd34 BBIIIE, YEM TPAAULIMOHHOTO. TaK, B
Poccnm ce6eCcTOMMOCTD IPHUPOIHOTO I'a3d CO CTAPBIX
Ta30BBbIX MECTOPOKJIEHUN C yI4ETOM TPAHCIIOPTHBIX
PAaCXOI0B COCTABIIAET OKOIO 50 AOIAPOB 32 THICAYY

Ky6. M. A IO CBEZICHUAM JUPEKTOPa MHCTUTYTA IPOOIEM
Hed Ty 1 raza PAH akasgemuka AHATONMMs JIMUTPHUEBCKOTO,
€€6€CTOMMOCTD JOOBIYH CIAHIIEBOI'O I'd34 COCTABIAECT HE
MeHee 150 10/1apOoB 34 ThICAYY Ky6oMeTpOB. D10 B CIIA,
2 BTAKUX CTPAHAX, KaK YKpanHa, [Tosbma n Kurai,

OHA, ITO MHEHMIO KCIIEPTOB, OY/IET B HECKOJILKO PA3 BBIIIIE.
Ho ¢j1aHIIEBBIN I'a3 TaM, [IOXOKE, BCE PABHO COOUPAIOTCS
JIOOBIBATD, TIOCKOJIBKY TAKOBA TAMOIIHSA PEBOIIOIIMOHHAS
LEeCO00Pa3HOCTh. He citannesas...

Ho BepHeMcs K ci1aH1eBOU HeTH. KeTaTh, OTpacieBble
3KCIIEPTHI HEOAHO3HAYHO OTHOCATCA K TEPMUHY
«CJIaHLEBAsI HePTh», OHU CUUTAIOT, UTO IIPABUJIBHEE
I'OBOPUTB O TSXKEJION OUTYMHOI HE(DTH, I HEPTIHBIX
neckax. Kaxk mpasuJjIo, MPUTOKK HE(MPTU MOy IAIOT HE U3
CJIAHILIEB, 4 U3 COITy TCTBYIOMIUX UM IVIOTHBIX [TECYAHUKOB,
06714520 X OYEHDb HU3KOU ITPOHUIIAEMOCTBIO —

B COTHH U TBICSYH PA3 MEHBIIIE, YEM Y OOBIYHBIX 3AJIEXKEL.
ITonygaeMyIo U3 HUX HE(PTh I'€OJIOTU HA3bIBAIOT «MOJIOIOM»,
ITIOCKOJIBKY IIPOLIECC €€ (POPMUPOBAHMS €IIE HE ITOJIHOCTHIO
34KOHYEH U B IVIACTAX OCTAETCS KEPAr'eH.

ITo OHUM UCTOYHUKAM, MUPOBBIE 3aITACHI TAKOU HEDTH
Ha IUIAaHETE IIPEBBIIIAIOT 3 TPUJJIMOHA Oappesien,

TOI'JJA KAK 3211aChbl OOBIYHOM HE(PTU COCTABIIAIOT «BCET'O»
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hot message ran through all news feeds late

March: PM Dmitry Medvedev supported the

idea of producing shale oil in Russia. It means
that the expedience of shale revolution was realized in
our latitudes as well. This is particularly important for
Tatarstan, where, in the opinion of 2 number of reputed
experts, shale oil production can become a significant line
of upstream development.

While meeting the representatives of innovative
territorial clusters, Dmitry Medvedev announced: "I believe
it quite natural for us to take up those types of oil that were
not previously engaged or produced. There is a first time
for everything. If we happen to possess the other reserves,
why don't we take up shale oil, which is already produced
by the whole world?"

By the way, the other reserves include traditional oil
and gas. These "other reserves" are getting harder and
harder to recover, that is why economic calculations on
shale oil production are no longer a utopia. Everything is
clear with the gas: the production of shale gas will not be
profitable for Russia, as its reserves of traditional natural
gas will suffice for a long time. It is more expensive to
produce shale gas than traditional one. In Russia the
production cost of shale gas at all gas fields amounts to
$50 per thousand cubic meters. Meanwhile Academician
Anatoly Dmitrievsky, the Director of the Institute of Oil
and Gas Problems at the National Academy of Science, says
that it in other countries it is no less than 150 dollars per
thousand cubic meters. He meant the USA, while for such
countries as Ukraine, Poland and China it can be several
times higher. Nevertheless, shale gas will still be produced
there, as current economic conditions in these countries
make it expedient.

But let us go back to shale oil issue. The industry experts
are far from being unanimous in their definition of "shale
oil". In their opinion it would be more accurate to use the
terms "low-grade bitumen oil" or "oil sands". As a rule, the
oil flows come not from the shales, but from the adjoining
tight sandstones. Their permeability is very low, hundreds
and thousands times lower, than that of the usual reserves.
The oil that is received from them is called "young" by
geologists, because the process of its formation is not over
and kerogen still remains in such strata.

Some statistics suggests that global resources of such
oil exceed 3 trillion barrels, while the reserves of usual oil
amount to just 1.3 trillion barrels. Yet, according to the data
of EIA, the USA, the proved resources are just 445 million
tons. However, many experts argue with this estimate.

70% of such oil is located in the USA and 7% (second
position) in Russia.

In fact, this correlation may soon be found inaccurate.
Time and again news report finding new shale oil fields.
For instance, in March ITAR-TASS agency informed with
reference to Sunday Times that British geologists had
discovered a large field with oil shale formations stretching
for 350 km from Weymouth in the west to Dover in the
east. Some specialists believe that the filed volume may
be equal to "one third of the oil reserves located under
the North Sea". Nevertheless, the estimates ought to be
confirmed by test drilling. According to some calculations,
the reserves of oilfield in South England may amount to
15 billion barrels.



1,3 TprinoHa 6appeneit. OnHAKO JOKA3aHHbBIC
34I14ChL, MO JAHHBIM AMEPHUKAHCKOTO
TrOCYAAPCTBEHHOIO areHTCTBA EIA, COCTaBIAIOT
TOJIBKO 445 MJIH T. Bipouem, 3Ty udpy MHOTHE
SKCHEPTHI OCIAPUBAIOT. 70% 3211ACOB TAKOH HEPTHU
Haxogurcs B CIIA, a 7% (Bropoe mecto) — B Poccum.

BripoueM, 3TO COOTHOIIEHUE MOXKET U3MEHUTHCS. TO M
JIEJIO TIOSIBIIAETCS TH(POPMAITHS OO0 OTKPBITUH BCE HOBBIX
MECTOPOXK/ICHUI CJIAHIIEBOIM HEPTHU. TaK, B MAPTE 3TOI'O
rozaa areHTCcTBO «<MITAP-TACC» CO CCBIIIKOI Ha razeTy Sandy
Times coOOIIUIIO, YTO OPUTAHCKUE T'€OJIOT'M OTKPBUIH HA
10T€ AHIVIMU KPYITHOE MECTOPOXKICHUE, I7TI€ HE(PTAHBIE
CJIAHIIEBBIE TTOPOJBI IIPOCTHUPAIOTCA HA 350 KMJIIOMETPOB
oTropoaa BerimyT Ha 3amajie 10
HyBpa Ha BocTOKe. [10 MHEHHIO
HEKOTOPBIX CHELTUATTUCTOB, OObEM
MECTOPOXKJIEHUS MOKET OBITh PABEH
«TPETBEN YACTU HAXOIAIINXCA O]
CeBEPHBIM MOPEM 33M1ACOB HEPTH.
TeMm HE MEHEE 3TU OLIEHKH €IE HYXKHO
OyZIeT NOATBEPAUTD B XOJIE TECTOBOT'O
Oypenuns. COrmacHO pAay HOJCUYETOB,
3AI1ACHI IOKHOAHITTMACKOT O MECTOPOXK/IEHHA HEPTH MOT'YT
JOCTHUTATh 15 Mapa 6appeen.

Haubosee KpyIHbIE 33JIC3KU CJIAHIIEBOM HE(PTH B HAIIICH
CTPAaHE HAXOAATCA B GAXKEHOBCKOM CBUTE — OTPOMHOM
reO0JIOTMYECKOM OOPA30BAHUH B CAMOM CEPALIE 3a11a/THOMN
Cubupmn.

DKCHEPTHI CIUTAIOT, UTO 6A’KEHOBCKASA CBUTA MOXKET
06/121aTh OTHUMHU U3 KPYITHENIINX 3A114COB TOPIOYMX
CJIAHILIEB Ha tu1aHeTe. COTVIACHO OAHOM U3 OLICHOK, T4
IJIOTHASA TOPHAA IIOPOJA MOXET COAEPKATh 10 100 mipy
Oappeei U3BJIEKAEMBIX 3411ACOB HE(PTH, UTO B IIITh
pa3 60blIE, YeEM MECTOPOXKICHIE CaaHLeB Bakken
(CeBepHast [JakoTa), KOTOPOE CTAJIO IBUTATEJIEM HE(PTIHOTO
BO3POXKAEHUA AMEPHKHU.

MecroposxaeHue Bakken gBisieTCs IEPBEHIIEM
YCIIEITHOM JOOBIYU CIAHLEBOM HE(PTH. [1/1aCThI TAM
3aJIeraroT Ha 1yorHax 2400-3400 M, a cpeHss TONIMHA
IPOAYKTHUBHOI'O IU1ACTa coCTaBsaeT 10—40 m. [IOKa3aHHbIE
3a11aChI HE(PTH MECTOPOXKIEHHUSI COCTABIIAIOT 274 MJIH T.

CuuTaercs, yTo Ha Bakken umeroTcst 6/1n3Kue K
WU/I€AJIBHBIM YCJIOBHA /1 IPUMEHEHN A MHOTOCTAAUIHOIO
I'PI1 B CKBaXKMHAX C TOPU3OHTAIbHBIM OKOHYAHHEM.

The largest deposits of shale oil in Russia are located in
Bazhenov Formation, a spacious geological formation in
the heart of Western Siberia.

Experts claim that Bazhenov Formation may have
almost the largest deposits of oil shale on the planet. One
of the estimates suggests that this dense rock may contain
up to 100 billion barrels of the recoverable oil reserves,
which is 5 times more than the deposits of Bakken shale
oil field (North Dakota), which gave an impetus to oil
recovery in the USA.

Bakken Field is the first successful example of shale oil
production. The formations of the site lie on the depth of
2400-3400 m, while the average thickness of productive

3anacbl Takon HeTX Ha NIAaHeTe NPEBLILAOT 3 TPUINIMOHA
Gappenen, Torga Kak 3anacbl 00bIMHOM He T COCTaBNAIOT
«Bcero» 1,3 TpunnmoHa bappenen.

Some statistics suggests that global resources of such oil exceed
3 trillion barrels, while the reserves of usual oil amount to just
1.3 trillion barrels.

layers is 10—40 m. The proved oil reserves in the field
mount to 274 million tons.

Bakken is considered to have almost ideal conditions
for the application of multi-stage fracturing in wells with
horizontal tailing-in. This is the principal technology in
shale oil production. The fracturing in such wells is usually
made before lowering the casing string in the open hole.
The length of horizontal sections is 2000 meters and the
number of fracturing stages is under 25. About 1000 tons of
propping agent and 1500 tons of fluid is spent per well on
the average. As of early 2014, the cumulative oil production
was 106 million tons, which corresponds to 15.6 thousand
tons per well. The cumulative oil production at Bakken
Field is expected to reach 300 million tons within 67 years.

What can we say about Bazhenov Formation, as
compared to Bakken Field? From geological point of
view, it consists of interbedded clays, argillites, silty-clayed
sandstones and limestones of 10—32 m wide with the
porosity of 2—-16% and permeability ranging from of 0.001
mD to dozens of mD. The clays and argillites are oil-source
rocks and contain up to 14% of kerogen. The horizons
are located on the depth of 2.5-2.7 thousand meters. The

UNCONVENTIONAL SOURCES OF HY DROCARBONS

A IMEHHO 3T4 TEXHOJIOI'M B JOOBIYE CJIAHIIEBOU HE(PTH
ABJIAECTCA OCHOBHOU. 'MIPOPA3PbIBLI 3[1€CH IIPOBOAATCH,
KaK IIPABUJIO, IO CITYCKA OO6CAJHOM KOJIOHHBI B OTKPBITOM

hydrocarbon reserves contained within them belong to
the category of difficult oil resources. The live crude oil
contained within them is kept in small sandstone and

CTBOJIE. JTMHA FTOPU30HTAIBHBIX y4aCTKOB — 2000 M 1 limestone beds. It seems that the formation lacks pure

ooiee, KonnuecTBo craguii I'PIT — o 25. Ha ckBaxuny geologic
pacxoapyercs B cpegHeM 4o 1000 T nponiasTa u 10 To n peno nosiBnseTcs MHGopmaLms layers,
15 000 TxuaxocTy. HakonneHHas 106b9a MECTOPOXK- 00 OTKPbITUMN BCE HOBbIX which
JeHus Ha Hagaso 2014 roga cocrasuna 106 MuH T, MECTOPOXX [eHUI CIaHLEBO HedTH. are so
YTO COOTBETCTBYET 15,6 THIC. T HA KAXK/IYIO CKBAXKHHY. abundant
OXUIACTCsI, YTO B TEYEHUE 6—7 JIeT HAKOIICHHAS T00bIYa Time and again news report ilgle]l ng in the
HedTHu MecTopoxacHuA Bakken nocturuer 300 MJIH T. new shale oil fields. American
A Kak B CpDaBHEHUH C MeCTOpOXxAcHNEeM Bakken shale

BBIVISIAUT 6A3KEHOBCKASI CBUTA? [€0JIOr'MYECKU OHA
MIPEACTABIISAET COOOM IIEPECTANBAHUE IVINH, API'UJIUTOB,
TIBIJIEBATHIX ITIMHUCTBIX TIECYAHHUKOB U U3BECTHSIKOB
TOIMUHOM OT 10 710 32 M C MIOPUCTOCTHIO 2—16% 1
npoHunaeMocTbio o1 0,001 1o gecarkos M/, ITTMHBL 1
APTUJUIATHI ABJIAIOTCA HE(PTEMATEPUHCKUMU ITIOPOAAMU 4

deposits. It can make the predicted drilling of horizontal
wells rather complicated. The conditions for fracturing

are not favorable here either. Even multi-layer fracturing
resulted in poor inflow (33 tons/day), which faded within
the first months. This is not surprising as for the success

of the operation it is necessary that the thickness of 2
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DKCnepThbl CYATAIOT, YTO DaXkeHOBCKAs CBUTA MOXET
obnagaTtb O4HMMM U3 KPYMNHENLLKMX 3aMacoB roproYmX
C/TAHLEB Ha NnnaHeTe.

U COZIEPKAT 10 14 % keporena. [opn3oHTbI
PaCIIONOXKEHDBI HA INIYOHHE 2,5—27 THIC. M,
COAEPKAITHUECS B HUX 3411ACHI YITIEBOAOPOJOB

OTHOCATCS K KATETOPUHU TPYTHOM3BJICKACMBIX. Experts claim that Bazhenov Formation may have

R E RN L SRR BRI  almost the largest deposits of oil shale on the planet.
110 TIIOINA/ TN JIMH3AX IICCYAHMKOB U ITPOCIOAX

H3BECTHSIKOB. [TOXOKe, YTO 3/I1ECh HE XBATACT permeable rock in the formation exceeded 10 m and such
YUCTBIX T€OJIOTHYECKUX ITPOCTIOEK, KOTOPBIMU OOJIAIAI0T rocks are rather scarce in Bazhenov Formation. Meanwhile
AMEPUKAHCKHE 3AJIEXKU CJIAHLIEB, U 3TO MOKET 3aTPYAHUTD good results were recorded in Achimov dense sandstones
IPEICKA3yeMOe 6ypEHUE TOPU3OHTATIBHBIX CKBAXKHH. 10 years ago, when single large-scaling fracturing
He cuimkom 6/1aronpUsTHBI 3/1€Ch YCI0BUA 1 111 TPIT. operations were performed there. In spite of extremely
Jaxxe MI'PIT 31€Ch 3aKOHYMIICS IOJIYYEHUEM CJIA00TO high cost of such operations ($700,000 or 25% of the total
pUTOKA (33 T/CyT), KOTOPBIH YIaC B IEPBBIC MECSIIBL cost of the well itself) almost all of them produced a flow
DTO HEYAUBUTEIBHO: /IS YCIIEXA OIIEPAITH HEOOXOAHMO, rate of 60-90 t/d and all the expenses paid off handsomely.
4TOOBI TOMIIMHA TPOHUIIAEMBIX ITOPOJ] IIJIACTA COCTABIIANA In spite of geological complications, scientists are
oonee 10 M, a TAKHUE B 6A°KEHOBCKOM CBUTE KPAMHE PEJKHU. optimistic about the future. The on-rush of new high
3aTO B AaYMMOBCKHX IVIOTHBIX [TECYAHUKAX EIIIE IECATD technologies in O&G service justifies such point of
JIET HA3a/, TP OJHOKPATHBIX, HO KDYITHOMACIITA0OHBIX view. Some specialists believe that in 20 years Bazhenov
TUAPOPA3PHIBAX IIOIYYEHBI XOPOIIHE PE3YIIBTATDL Formation may become a principal source of oil in Russia,
HecMoTps Ha (PaHTACTUYECKH BEICOKYIO CTOMMOCTD even larger than the field of the Arctic Ocean.
oneparnuii (8700 ThIC., UTH 25% OT CTOMMOCTHU CAMOIA A wide response was drawn by the news announced
CKBA>KHHBI), TOYTH BCE OHU JIAJIU IIPUPOCT JEOUTA last February that Gazpromneft-Khantos (a subsidiary of
60-90 T/CyT M OKYITHJIA BCE 3aTPATHL Gazprom Neft) received a license for geological study of

HecMOTpst HA reosIoruyecKye CIOKHOCTH, ClienuanucTel  deep oil-saturated prospective horizons of the southern
C OITHUMHU3MOM CMOTPSAT B Oyayiiee. CTPEMUTENIBHOE part of Priobsky Field - Achimov and Bazhenov formations.
Pa3BUTUE HOBBIX BLICOKUX TEXHOJIOIMHA HE(PTETA30BOTO In the summer of 2013 Gazpromneft endorsed a
CEPBHCA AAET BCE OCHOBAHUA HA TAKOM B3IVIA/1. HEKOTOpBIE program of further survey of oil deposits in Bazhenov-
CHENUAJIACTBI IAKE CIUTAIOT, YTO yepes 20 eT Alabak Complex at Palyanovsky Area of Krasnoleninsky
Oa’KEHOBCKAS CBUTA MOKET CTATh IVIABHBIM HICTOYHUKOM Field (developed by Gazpromneft-Khantosom). The
HedTH B POoccru — 1ake KPyITHEee, YeM MECTOPOXKICHUS B program provides for drilling of 4 2.7-2.8 thousand m deep
CesepHOM JIETOBUTOM OKEAHE. directional wells before the fall of 2014. The exploration

B deBpaie Texyiero roga 600N PE3OHAHC
BBI3BAJIO U3BECTHE O TOM, 4TO «I'a3IPOMHEPTD- HecmoTpsa Ha reonornyeckme CiIoXKHOCTH,
XaHTOC» (HodepHee NpeAnpusaTre «'a3npom caneymnanuncTtbl CONTUMN3MOM CMOTPAT B 6y,u,yu1,ee.
HedTH») TOJIYYUJIO JIMLICH3HIO HA IE€OJIOIMYECKOE CTpeM NUTEJNIbHOE Pa3BUTUNE HOBbIX BbICOKUX
U3yYCHHC ITyOOKHX NMEPCIEKTHBHAIX TeXHONOrnM HeTerasoBoro cepBuca JaeT Bce

HeTEHACHIICHHBIX TOPU30HTOB IOXHOM yacTu OCHOBaHUSA Ha TakoW B3rNsA.
ITpHrO6CKOro MECTOPOKIEHHS — AYMMOBCKON 1 . . L. . .
GAKEHOBCKOM CBIT. In spite of geological complications, scientists are

Jletom 2013 roga a3mpoM HedTh> YTBEPANIA optimistic about the future. The on-rush of new high
POrpamMmy paGoT M0 AATBHEMIIEMY H3yYCHUIO technologies in O&G service justifies such point of view.
3aJIEKEN HEPTH 6AKEHO-A6ATTAKCKOT'O

KoMmIiekca [TanbssHOBCKOI 1o aiu KpacHONIEHUHCKOTO target is Bazhenov Formation. The first well was drilled in
MECTOPOXICHUS (Pa3padareIBacTCs «[a3IpOMHEPTH- December 2013. Gazprom Neft gets experience of working
XaHTOoCOM»). [Iporpamma npeaycMaTpuBaeT 6ypeHue 10 with similar reserves within the project of Salym Petroleum
ocenu 2014 rojia yeTbIpex HAKJIOHHO-HAIIPABJIEHHBIX Development (SPD), a venture controlled jointly with Shell
CKBA)KHH ITTYOMHOI 2,7—2,8 THIC. M JI7151 U3yYEHUS on a parity basis. In January SPD announced about the
O2>KEHOBCKOM CBUTHL. BypeHue NepBOX CKBAXKHUHBI drilling of the first horizontal exploration well for studying
HA4aJ10Ch B icKadpe 2013 roaa. OneIT paboTel C Bazhenov Formation in Upper Salym Field. In total, SPD
AHAJIOTUYHBIMH 3a11acaMU «['a31IpOM HE(PTh» TAKKE plans to build 5 such wells in 2014-2015 applying the
MIOJTYYa€eT B PAMKAX KOMITaHUH Salym Petroleum technology of multi-stage fracturing. Besides, the second
Development (SPD) — COBMECTHOI'O IIPEAIIPUSATUSA C joint venture of Gazprom Neft and Shell founded in

Shell, KOTOPYIO aKITHOHEPBI KOHTPOIHPYIOT TAPUTETHO. 2013 is going to take up new projects on exploration and

B simBape SPD coo61iia 0 Hadaie 6ypeHus IIEPBO development of shale oil on the territory of KHMAD.
TOPU30HTATBHOM OIIEHOYHO!M CKBASKMHBI 17151 In 2104 they are going to undertake the analysis of
U3y4YEHM s 6A3KEHOBCKOM CBUTHI Ha BepxHe-CalbIMCKOM the available geophysical data, perform specialized core
mectopoxaenuu. Beero SPD rmanupyer B 2014-2015 1 examination, repeated interpretation of 3D seismic

MIOCTPOUTD 5 TAKUX CKBAXKHH C IPUMEHEHUEM TEXHOJIOTUM  measurements, build a conceptual geological model of
MHOTOCTYIIEHYATOI'O I'Mpopa3pbiBa Iacta. Kpome roro,B deep horizons of Yuzhno-Priobsky Field. In 2015 they are
2013 roay 661710 CO3[JaHO BTOPOE COBMECTHOE ITpeAnpusaTie  going to define the most promising sections for drilling the
«['aznpom He(pTH> U Shell, KoTopoe 3a1METCsI HOBBIMU exploration wells and selecting the best technologies of
MIPOEKTAMH IO PA3BE/IKE U PA3PAOOTKE 32M1ACOB CIAHIIEBOM formations development.
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HedTH Ha TeppuTOoprn XMAO.

B 2014 romy OyzeT IpOBEJEH AaHAIN3
UMEIOIMIMNXCS Fe€O(PUBNIECKUX JAHHBIX,
CHEINATU3UPOBAHHBIE UCCIIEJOBAHUS KEPHA,
MOBTOPHASI UHTEPIPETALINA JAHHBIX CEICMOPA3BEIKH
3D, a TaKKe IIOCTPOEHA KOHLIEIITYAJIbHAA I€OJIOIYECKas
MOZIEJIb IITyOOKUX rOPHU30HTOB FO:xHO-TIpro6CKOro
MECTOPOXIAEHUA. YoKe B 2015 rofy IpearonaracTcs
ONPENETNUTb HAUOOJIEE TEPCIIEKTUBHBIC YYACTKH JIJIS
Haya1a 6ypEeHNs Pa3BEJOYHBIX CKBAKHUH U IIO60pa
ONTHUMAJIBHBIX TEXHOJIOTUI Pa3PaOOTKH IIJIACTOB.
Hccnenoanne 6aXeHO-a6aTaKCKOro KoMIuIeKkca FOxxHOo-
ITpHO6CKOro MECTOPOKAEHUS OYAET OCYIIECTBIATHCS
P NOAAECPKKE KoMIaHUU «J1lmombep:xe». B Hauasne
2014 ropa d'asnpom HePTh» U JImoMbepKe» 3aKTIOUUIN
COIVIALIEHHE O PACIIUPEHNU TEXHOIOITYECKOT'O
COTPYAHUYECTBA JJIs1 IOBBIEHU 3(P(PEKTUBHOCTH
Pa3pabOTKH TPYIHOUIBIEKAEMBIX 34ITACOB, B IEPBYIO
odepeb — CJIAHIIEBON He(PTHU. B KadeCcTBe mapTHepa
ILmoMbeprke» NPEAOCTABUT «['a3IpOM HEPTH>
MPOBEPEHHBIE TEXHOJIOTUYECKHE PEIICHUS,
HOJKPEIJIEHHBIE OIBITOM U 3HAHUAMHU POCCUHCKUX U
MEKAYHAPOAHBIX 9KCIEPTOB «1ImoMbeprke» B 061aCTU
HETPAAUIIUOHHBIX PECYPCOB. DKCIIEPTHI 1lmoMbeprxke»
OyAyT IIPUBJIEKATHCS K yYACTHIO B 3ACENAHUAX
HAYYHO-TEXHHUYECKOI'O COBETA «[A31TPOM HEPTH> IIPH
PacCMOTPEHNUH ITPOEKTOB IO U3YYEHUIO OAKEHO-
A6AJTAKCKOT'O KOMIIJIEKCA.

«Pa3BuTHE TEXHOIOTUI NO3BOISACT HEPTAHBIM
KOMITAHUAM Pab0TATh C 3a11ACAMH, MHOT'HIE U3
KOTOPBIX €IMl€ HECKOJIBKO JIET HA34/], B IPUHITUTIE HE
PaccMaTpUBAIUCDH KAK IEPCIIEKTUBHEBIE. Ceiuac «a3rnpom
HE(PTH> AKTUBHO OCBANBAET KAK TPYAHOU3BJIEKAEMBIE,
TAaK U HETPAJUIIMOHHBIE PECYPCHI, K YUCITy KOTOPBIX
OTHOCSATCSA U TOPUZOHTBI 0AKEHO-A0ATAKCKOTI'O KOMITJIEKCA.
MBbI TOCTOAHHO PACHIMPSAEM CBOU OIIBIT, IPUMEHAA
MEPEAOBBIE TEXHOJIOTUH U PA3BUBAs KOMIIETEHIINHN. B
YACTHOCTH, 32 ITOCJIEAHUE /1BA rofa «['a3rpom HeEPTh>
JIOBEJIA IOJIIO BBICOKOTEXHOJIOIMYHBIX CKBAKUH B
0o61emM 06'beMe IPOOYPEHHBIX € 4% 1O 35%, CTAB OTHUM
U3 JIUEPOB 10 3TOMY ITOKA3ATENIO B POCCUMCKON
He@TEra30BOM OTPAC/INY, — OTMETUJI IIEPBBII 3aMECTUTEND
T€HEPAIBHOI'O JUPEKTOPA «['a311ipoM HepTH» Bagum
SIKoBJIEB.

B niepBbIX psiiax pa3zpabOTYUKOB CIAHIIEBOM
HedTH U TarapcTaH. B Hayase 2014 roga o6beM
CJIAHLIEBOM HE(PTH HA yUACTKAX, pa3pada-
TBHIBAEMBIX «TaTHEPTBIO», COCTABUII 192 MITH T.
CoBeT JUPEKTOPOB KOMIIAHUU «TaTHEPTH>
MIPHUHAJI PENIEHHE COITIACOBATD IIPOIPAMMY PA6OT
10 OCBOEHUIO CJIAHIIEBBIX 3aJIeXKel. Kpome Toro,
OBbUI yTBEPXKJEH IVIAH CO3/IaHUA ITOJTATOHA
CJIAHIIEBOM HE(PTU B TaTapCTaHE, B 30HE
JTOMAHUKOBBIX OT/IO;KECHUH. CeHYaC CEIINAIUCTbI
HU3y4aIOT [IOJYYEHHBIE I€O(PU3UYECKUE JAHHBIC. YK€
BBIOPAHBI CKBAKUHBI JJIs1 OCYLIECTBICHU B 2014 rony
TU/IPOPA3PhIBA IIJIACTOB. <IaTHE(DTH» INIAHUPYET
OypPUTh FTOPHU30OHTAIBHBIE CKBA’KUHDI C IPHMEHEHUEM
MHorocTaiuitHoro I'PIT. Borpoc 0 HEO6XOAUMOCTH
TOCIIOAICPKKU ITPU PA3BUTUH HEPTIHOI'O KOMITIEKCA
B TaTapcTaHe NOHSI IPE3U/ICHT PECITYOINKH PycTam
MHMHHUMXAHOB. «3a/1a4a Haia — 10 2030 roga He CHU3UTD

The research of Bazhenov-Alabak Complex of Yuzhno-
Priobsky Field will be supported by Schlumberger. In
early 2014 Gazprom Neft and Schlumberger signed an
agreement on expanding technological cooperation for
raising the efficiency of difficult reserves development,
shale oil, in the first place. As Gazprom Neft's partner
Schlumberger is going to offer its attested technologies
supported by the experience and knowledge of
Schlumberger's Russian and international experts. The
experts of Schlumberger will be engaged in the meetings
of Gazprom Neft Scientific and Technical Council while
consideration of projects related to Bazhenov-Alabak
Complex.

"Technological development will allow oil companies
working with the reserves that were not even regarded as
prospective several years ago". Currently Gazprom Neft
is actively developing both difficult and unconventional
resources such as horizons of Bazhenov-Alabak Complex.
"We continuously enrich our experience and develop
competencies. For instance, during the last two years
Gazprom Neft raised the share of high-tech wells in total
amount of drilled wells from 4% to 35% and became one
of the leaders of Russian Oil & Gas industry in this respect”
, pointed out Vadim Yakovlev, Senior Deputy Director
General of Gazprom Neft.

Tatarstan is also one of the leaders of shale oil
development. In early 2014 the volume of shale oil in
sections developed by Tatarstan amounted to 192 million
tons.

The Board of Directors of Tatneft decided to coordinate
a program on the development of shale deposits. Besides,
a plan of creating shale oil testing range in Tatarstan
was approved. It will be located in the area of Domanic
deposits. At the moment specialists study the collected
geophysical data. Wells for the performance of fracturing
in 2014 have already been selected. Tatneft plans to
drill horizontal wells applying multi-stage fracturing.

The necessity of state support to the development

of oil complex in Tatarsstan was declared by Rustam
Minnikhanov, the President of the Republic. "Our objective
is to keep the production levels steady until 2030. Yet, they
may drop without development of bitumen oil and, in the
long range, of shale oil", said Minnikhanowv.

Pa3BuTME TEXHONOIMIN NO3BONAET HeCI)TFleIM
KOMMaHUAM pa6OTaTb C 3arnacaMum, MHorme m3
KOTOPbIX €Llle HECKOJIbKO J1IeT Ha3a/ B rNpunHuumne He
paccMaTpuBaJinCb Kak nepcrneKkTBHbIE.

Technological development will allow oil companies
working with the reserves that were not even
regarded as prospective several years ago.

In the whole world the potential of new energy sources
obtained by fracturing violently pushed the old ones away.
Both environmentalists and politicians claim that it is
necessary to foresee the aftermath of using this technology.
Dmitry Medvedev said in this respect: "The fracturing
technology has its restrictions and we should calculate all
the future consequences". But the American experience
proves that this is a prospective avenue,
in general". >
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yPOBEHB 106bIYU. HO 6€3 pa3pabOTKU GUTyMHBIX HE(PTEH,
4 B IIEPCIIEKTUBE 1 CJIAHLIEBON HE(PTH, KOHEYHO K€, Mbl
MOJKEM YIACTh», — CKa3aJl MUHHUXAHOB.

Bo BceM Mupe nnoTeH111M a1 HOBBIX UICTOYHUKOB 3HEPIUH,
JIOOBIBAEMBIX C IOMOIIIBIO THIPOPA3PbIBA, ADOCTHO TECHUT
crapele. HO 1 3KOJIOry, Y HOJIMTUKU IIPEAYIIPEXKAAIOT
O TOM, YTO HEOOXOJUMO MPOCUYUTBIBATH NTOCJIEJCTBUSA
NPHUMEHEHM ITOH TEXHOJIOI'MH. BOT 4TO 11O 3TOMY HOBOY
ckazan Imurpuil Measeies: <14 jke camast TEXHOJIOTUS
T'UAPOPA3PbIBA — OHA, KAK U3BECTHO, UMEET CBOU
OT'PaHUYEHM S, U MBI OOA3aHBI IPOCYUTATD IOCIEACTBUS HA
oyayiee. Ho TO, 9TO 3TO B LIEJIOM BIIOJTHE IEPCIIEKTUBHOE
HAIIPABJICHUE, — 3TO JOKA3BbIBACT U AMEPHUKAHCKUH OIIBIT>.

«TeXHOJIOTMHU YIIYUYIIAIOTCS, 1 KOMITAHUH y4aTCS BCE
oonee 3(PPEKTUBHO UX MPHUMEHATL», —TOBOPUT AHAJIUTHK
EIA CaM I'opreH. 3a0KkeaHCKHUE JOOBITYHNKY CIAHIIEBOI'O
ra3a CHHKAIOT CTOUMOCTD IIPOMU3BOACTBA U IIOIIYTHO
PEMIAIOT SKOJIOTUYECKUE TPOOIeMBL Jletom 2013 roga
CIHIA paske Ha HEKOTOPOE BpeMs IIpeB3ounn Poccuio
B KAYECTBE KPYITHEUIIETO IPOU3BOAUTEIIA HEPTU U
raza 6;arofapsi MUpPOKOMY IIPUMEHEHHIO TEXHOIOTUH
TUAPOPA3PbIBA IUIACTA M COITYTCTBYIOIIMX €MY BBICOKHX
TEXHOJIOTUH HE(PTETa30BOI'O CEPBUCA.

Ecyn Ha roCcyIapCTBEHHOM OaJIAHCE NOATBEPAATCS
3amachbl HETPAAUIIMOHHBIX BUJOB YITIEBOJOPOIOB, Poccus
MOXKET 3aHATH IIEPBOE MECTO B MUPE IO 3AITACAM HEPTNU.
O6 3TOM HEAABHO 33a5IBUJI MUHUCTP IPUPOAHBIX
pecypcos u sxkonoruu Ceprert JJIoHcKor. [1o cinosam
MMHHCTPA, TOJIBKO 3aITACHI 02KEHOBCKOU CBUTBHI MOT'YT
TO3BOINTB POCCcn CTAaTh MUPOBBIM THAEPOM. C yIETOM
JPYTUX UICTOYHHKOB COBOKYITHBIE HE(PTAHBIE 3AITACHI
CTPAHBI MOI'YT OKA3aThCA EIE 3HAUUTENbHEE. OCBOEHHE
MECTOPOXKICHU TPYTHOU3BIEKAEMON HE(DTU BBICTYIIAT
JAPpariBEPOM PEATTU3AIUN OTEYECTBEHHBIX KPYITHBIX
MHHOBAIITMOHHBIX IIPOEKTOB.

«B IIEpCNIEKTUBE MIMEHHO TAKUE MECTOPOXKIEHUA
OyZyT COCTABIATDH 3HAYNUTEIBHYIO YACTb OYAYILEH
JIO6BIYH yITIEBOLOPOAOB B Poccru. Cama >KM3Hb
3aCTABUAT KOMIIAHUU 3aHUMATBCA OCBOEHHUEM 3THUX
peCypcoB, — YBEPEH MUHMCTP. — [IpOCTO NOTOMY,
YTO y HAC OOJIBbIIE ITIOJIOBUHBI BCEX 3AITACOB MOKHO
OTHECTH K TPYJAHOM3BJIEKAEMBIM. MOI'y CK43aTh,

YTO BCE MHOCTPAHHBIE KOMIIAHWH, C KOTOPBIMU MBI
OO6IIATINCh, OPUEHTHUPYIOTCS HA TO, YTOOBI PA3BUBATH
B POCCHM ITPOEKTHI, CBA3AHHBIE C TAKUMH 34I1ACAMM.

B peitrrnre Mexx1yHapOgHOIO SHEPreTUYECKOI'O
areHTCTBa POCCHs 3aHNMAET IIEPBOE MECTO
I10 OLICHKE OO’bEMOB 34I114COB HETPAAUIIMOHHBIX
YIJIEBOJOPOJOB UMEHHO 34 CYET HU3KOIIPOHMUIAEMBIX
I'OPHBIX IIOPOJ, KOTOPBIE COAEPIKAT, I10 OLIEHKAM MDA,
0K0J10 10 Map T HedTHU. POCCUIICKHE CIIELIUATIHUCTBL
CYHTAIOT, YTO IU(PPA 3AHUKEHA U MOXKET COCTABJIATD
ot 20 10 40 MJIpA T, CKA32JI MUHHUCTP 1 JOOABUIL, YTO
¢ 2015 roga PocHeipa HAYHYT Pa6OTHI IO IIOACYETY
34I1ACOB HETPAJULIMOHHBIX BUJIOB YITIEBOJOPOOB.
E>xerofHple 3aTpaThl HA OLICHKY 34114COB MOI'Y'T
JOCTUI'ATh HECKOJIBKUX MUJLINAPAOB PyOJIEH; TOIBKO
B 2014 rogy Ha 3TH LIEJIU IVTAHUPYETCS BBIACIUTD JJO
MOJIyTOPA MIJJIMAP/OB PYOJICH. B 119X C/IaHIIeBOH
PEBOJIIOLIMOHHON LIEJIECOOOPAa3HOCTU!  ©

AHaIUTHYECKAA I'PYIIIA KypHaIA <BpeMsa KOTTIOOHHIa»
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"Technologies get better and companies learn to apply
them efficiently", says Samuel Gorgen, EIA analyst. The shale
gas producers overseas bring down the production costs
and solve environmental problems at the same time. In

TexHonorus rmapopaspbIBa, Kak
N3BECTHO, UMEET CBOWN OrpaHMYeHMS,
N Mbl 06513aHbI NPOCYNTATb
nocneacTeusi Ha Oyayuee.

The fracturing technology has its
restrictions and we should calculate
all the future consequences.

summer 2013 the USA even outran Russia in the amount of
oil and gas production due to wide application of fracturing
technology and related high-tech oil service technologies.

In case the reserves of unconventional hydrocarbons
are confirmed and included in the state balance, Russia
may become a global leader in terms of oil reserves.

The corresponding statement has been made lately by
Sergey Donskoy, the Minister of Natural Resources and
Environment. According to the Minister, the reserves of
Bazhenov Formation alone may allow Russia to become
the world leader. Other sources included, the total national
oil reserves can turn out even larger. The development

of difficult oil will stimulate the implementation of big
domestic investment projects.

"In the long-term such fields will make up a significant
share of future hydrocarbon production in Russia. Life
itself will make such companies develop these resources",
expressed his confidence the minister. "More than half of
our reserves are difficult ones. That is why I can say that all
foreign companies that we addressed try to develop the
projects in Russia related to such resources.”

Ecnu Ha rocygapcTtBeHHOM DanaHce NoATBEPAATCS
3anacbl HeTpaAULMOHHBIX BUOOB YrNeBo4opoa0B,
Poccnst MoxeT 3aHATb NepBoe MeCcTo B MMpe No
3anacam HedTw.

In case the reserves of unconventional hydrocarbons
are confirmed and included in the state balance,
Russia may become a global leader in terms of oil
reserves.

The International Energy Agency rates Russia first in
terms of the amount of unconventional hydrocarbon
reserves provided by low permeability rocks. The IEA
estimates that such rocks contain about 10 billion
tons of oil. Russian specialists believe that this figure is
underestimated, and can in, in fact, range between 20 and
40 billion tons, said the Minister and added that in 2015
the Federal Agency on Subsoil Usage will start calculating
the unconventional hydrocarbon reserves. The annual
expenses on such estimation are likely to amount to
several billion rubles. 1.5 billion rubles will be allocated to
this end in 2014 alone for the sake of shale revolutionary
expedience! ©

The Coiled Tubing Times analytical group



PecrioHjeHTaM OBLTH IIPEAI0KEHBI

CJI€ YOI HE BOIIPOCHI:

1. TIpoduib gesrenbHOCTH Bamei KoMIaHuu

(HeTEra3o106bIBAIOINIAS, HE(PTEra30CEPBUCHAS,

KOMITAHUS — IPOU3BOJUTENB OOOPYIOBAHUS,

HAY4YHO-UCCJIEJOBATENBCKAS CTPYKTYPA, BY3, IPYTOE.

Kaxk gaBHO Bbl 3HaeTe )XypHaI «BpeMs

KOJITIOOUHI'2»?

«BpeMst KONTIOOUHTA» TO3UIJTUOHUPYETCS KaK

JKYPHAJI O BBICOKOTEXHOJIOTUYHOM HE(PTETa30BOM

cepsuce. [1o/1 BBICOKMMH TEXHOJIOTUAMU

He(TEra3oBOro CEPBUCA MNPUHATO IIOHUMATh

KaK MUHUMYM KONTIOOUHT U ['PIT. Kakue eme

TEXHOJIOTHH HE(PTETA30BOI'O CEPBUCA BBl OBbI

OTHECJIH K KATETOPUH BBICOKHUX?

4. O KaKUX TEXHOJIOIUAX HE(PTETA30BOIO CEPBUCA
BaM XOTENOCH 6Bl MPOYECTD B XKypPHAJIE «BpeMs
KOJITIOOUHI'2»?

5. Kakue BbICOKHE HE(PTECEPBUCHBIE TEXHOJIOTUH
MCTIOJIb3YIOTCA HA BameMm npeanpuatnn?

6. Kakue KOTTIOGMHIOBBIC TEXHOJIOTUH HANO0JICE
BOCTPEOOBAHBI B PETUOHE (-4X) IPOBEJECHUS PabOT
Bamer komnanumn?

7. Kaxwue yHukanabHble paboThl Bam 1 Bammm
KOJUIETAM YIABAJIOCh IIPOBOAUTD?

8. Hurtepecna nmu BaM TEXHOIOIHA KONTIOOMHIOBOT'O
oypeHus?

9. Hurepecna mm BaM ruiponeckocTpyiiias
nepdopanus?

10. MrTepecHo mn Bam pagnaabHOE BCKPBITHE IIACTA?

11. Kak, no BameMy MHEHUIO, 11€/1ECOOOpA3HEE
JIOCTABJISITh I'eO(PU3NIECKUE IIPUOOPHI B
TOPU3OHTAJIBHBIE CKBAKUHBL: C TOMOIIBIO
CKBAKMHHOI'O TpakTopa win nocpegcrsom 'HKT?

12. TTpuMenseT 11 Baia KoMIaHUs TEXHOJIOIUIO
I'PIT? Ecniu 1a, TO Kakue Buibl [PIT apdexTrBHbI HA
CKBA’)KMHAX Bamero perunona?

13. Kakue Texnosioruu [THIT aBisiroTCs, 10
Bamemy MHEHHIO, HAMOOJIEE AKTYAIbHBIMHA HA
CErogHSANTHUM JEHb?

14. Kakue texnonoruu ITHIT 6yayT Ha THUKE
BOCTPEOGOBAHHOCTU B 6imrKariimett (5—10 neT)
IIEPCIEKTUBE?

N

o

Oayaps COpOKHH, HAYAJIBHHK OTAEIA
TEXHOJIOTHH BHYTPHCKBAKHHHEIX pa0oT,
000 JIVKOM/I-UHKHHHPHHT>
1. HedrerazogooOsiBaromasl.

2. 1ropm.

3. 3BC c rOpu30HTAIBHBIM OKOHYAHHEM.

4. O6 omBbITE UCOJIb30BAHUS THOPHU/THBIX
KOJITIOOMHI'OBBIX YCTAHOBOK.

5. MuorocTtaauriabie ['PIT, TEXHOJIOTUHY C
ucnionb3oBanvem 'HKT, 36C.

6. Pasz6ypka nmoptoB npu MIPIT, mposeaenue TYIC B
CKBa)KMHAX ¢ MIPIT. >
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The following questions were asked:

1. Business profile of your Company (oil and gas
producing, oil and gas servicing, equipment
manufacturing company, research and
development company, university/institute,
other variant).

2. How long have you known Coiled Tubing
Times Journal?

3. Coiled Tubing Times positions itself as a
Journal about high-tech oil and gas service.
High-tech oil and gas service technologies
include at least coiled tubing and hydraulic
fracturing technologies. What else can be
considered as high-tech oil and gas service
technologies?

4. About which oil and gas service technologies
would you like to read in Coiled Tubing Times
Journal?

5. Which high-tech oilfield service technologies
are used in your Company?

6. Which coiled tubing technologies are in
demand within the area of your Company’s
activity?

7. Were there any unique operations that you and
your colleagues managed to perform?

8. Are you interested in coiled tubing drilling
technology?

9. Areyou interested in hydraulic jet perforation
technology?

10. Are you interested in radial drilling technology?
11. In your opinion, what is the rational technique
of logging tools conveyance into horizontal
wells: with the use of downhole tractors or

coiled tubing?

12.Does your Company use hydraulic fracturing
technology? If the answer is yes, which
hydraulic fracturing types are effective in your
region?

13.In your opinion, which EOR technologies are
of vital importance today?

14. Which EOR technologies will be in demand in
the near term (5-10 years)?

Eduard Sorokin, Head of Well Intervention
Technologies Department, Lukoil-
Engineering, LLC
1. Oil and gas producing.

2. For 1year.

3. Horizontal drilling.

4. About hybrid rigs and the corresponding case
histories.

5. Multi-stage hydraulic fracturing, coiled tubing
(CT) technologies, sidetracking.

6. Milling of ports/sleeves after multi-stage
fracturing, well logging operations in multi-
stage fractured wells. 2
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7. -

8. Ia.

9. Her.

10. Her.

11. THKT (MOpCKHE OPOEKTHI — TPAKTOD).

12. 1a. Y>ke MHOT'O JIET, KAK BHEJIPEHBI TEXHOJIOTUH
MTIPIL

13. CenekTUBHAS BOJOHU3OISILINS.

14. PP 1 OI13 B MHOI'OIIOPTOBBIX XBOCTOBHKAX.

Jamup MyxaMeTIIHH, 3AMECTHUTEIb
JHPEKTOPA IO PA3BHTHIO COBITA I CEPBHCA B
Ypaino-IIoBOIZKCKOM pEruoHe,

000 HII® JdIakep»

1. TIpousBoauTENb OOOPYNOBAHUSL

2. C2009ropaa.

3. O6opynosanue st OPD CKBaKUH,
060pPYIOBAHME /1151 GOPBOBI C HOIVIOMIEHUSIMHU IIPU
CTPOUTEIBCTBE CKBAKUH.

MeHSsI UHTEPECYIOT JTI0ObIC HOBUHKHU.

(SN

CKO, npOMBIBKA IPOIIAHTA U OCBOCHUE,
ob6pabdorka I3

©

- =10 0

1. lymaro, 4TO NOAXO/ TOJIKEH OBITh
WHAWUBUYAIbHBINA — B 3aBUCUMOCTH OT
KOHCTPYKIIMH CKBAXKUHBI 1 (PUHAHCOBOH
COCTABJISIONIEH.

12.—

13. CipyMEHEHHEM KOJITIOOMHIA B TH.

14. C ipyMEHEHNEM KOJITIOOMHIA B TH.

AmuTpu# BHYKOB, HauaabHHUK yuyacTka THKT
u CT, OAO KoraasimuaedTerecopusnka»
HedrerazocepsucHas.

C 2011 ropaa.
Kontio6uHIrosoe 6ypeHue.
O TEXHONIOInux paboT C A30THOU YCTAHOBKOI.

ORI S N S

l'eodusnueckue nccnenopanus Ha THKT,
IIPOMBIBKA CKBA>KUHBI ¢ noMoIbio F'HKT 1
A30THOU YCTAHOBKU.

7. Y-Tool c THKT.

8. Ja.

9. Jla.

10. Ja.
11. ITocpencrsom I'HKT.
12. Her.

13. -

14. -

Pamuias I'ajteeB, HaYabHHUK oTHEaa TKPC
JenmapraMeHTa Jo0bpIYu He(TH U ra3a,
OAO AHK bamHeP1H>
1. Hedrerazono0OpBaromas.
2. Oxomno 8 ner.
3. 3ape3ka 60KOBBIX CTBOJIOB, OypeHHe
T'OPHU30HTAJIBHBIX CKBAXKUH, B TOM UUCJIE C
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7. -

8. Yes.

9. No.

10. No.

11. With the use of coiled tubing (tractor should be
used in offshore projects).

12.Yes. We have used multi-stage hydraulic
fracturing technologies for many years.

13. Selective water shutoff.

14. Cement squeeze and bottomhole zone
treatments in multi-port liners.

Damir Muhametshin, Deputy Director,
Sales and Services Development, Uralo-
Povolzhskiy Region, NPF Packer, LLC
1. Equipment manufacturing company.

2. Since 20009.

3. Equipment for dual completion, equipment for
circulation-loss control during construction of
wells.

I'm interested in every novelty.

S

Acid treatments, proppant washout and well
testing, bottomhole formation zone treatments.

7. -

8. —

9. —

10. -

11. I think that the decision should be made on a
case-by-case basis (depending on well design
and financial aspects).

12.—

13. EOR technologies with coiled tubing
application.

14. EOR technologies with coiled tubing
application.

Dmitriy Vnukov, Coiled Tubing
and Jointed Pipes Section Manager,
Kogalymneftegeofizika, JSC
1. Oil and gas service.
2. Since 2011.
3. CTdrilling.
4. About standard operating procedures of a
nitrogen unit.

(SN

CT well logging, well washover with the help of
coiled tubing and a nitrogen unit.

7. Y-tool with CT utilization.

8. Yes.

9. Yes.

10. Yes.

11. With the use of coiled tubing.

12.No.

13. -

14. -

Ramil’ Galeev, Head of Well Servicing and
Workover Division, Oil and Gas Production
Department, ANK Bashneft, JSC
1. Oil and gas producing.
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' ucnosnbzoBanueM 'HKT, 6ypenue

MHOI'OCTBOJIBHBIX CKBAKMH,

MHOTrOCTaauuHbIN ['PIT.

4. O TEXHOJIOTUU OYPEHM S TOPUZOHTANBHBIX
CKBaKUH C UCr1onb30BaHueM 'HKT.

5. 3ape3Ku OOKOBBIX CTBOJIOB, OypeEHUE
TOPU30HTAJIBHBIX CKBAXXUH, OI13 c THKT no
MEKTPYOHOMY IIPOCTPAHCTBY O6€3 U3BIICUCHU S
HACOCA.

6. OI13, ocBoenue CKkBaxkuH rocje I'PIT ¢ a30ToMm,
IIPOMBIBKH F'OPU30HTAIbHBIX CKBAXKHH.

7. OII3 c 'HKT B MEXTPYOHOM NPOCTPAHCTBE.

8. Ja.

9. Her.

10. Her.

11. B 3aBUCUMOCTH OT AJIMHBI TOPU3OHTAJILHOI'O
y4acTKa.

12. Ja. KucnotHsiii I'PIT, I'PIT ¢ ucnonb30BaHUEM
OPOINMIAHTA.

13. TPIT, CKO ¢ 3aMeIUTESIMH.

14. TPT1, CKO ¢ 3ame/IuTENSIMHA, BUOPOBOJIHOBOE
BO3/ICHCTBUE HA IJIACT.

JTauuuia oG KMHCKHI, 3aMECTHTEID

JUPEKTOPA II0 HOBOH TEXHUKE,

3A0 SUCpucop-M»

1. TIpomusBoauTenb O60OPYAOBAHUA.

2. 2roja.

3. TexXHOJIOrHIO C UCIIOIb30BAHNUEM I'MOKOH
cranenonumepHor Tpyosl (I'CITT).

4. HHTEpeCcHO NOYTU BCE. XOTEIOCH ObI
BU/JIETD CTATBH 1O PA3BUTHIO TEXHOJIOIUH C
ucnonpzopanuem I'CITT.

5. Hama KoMITIaHUS DPOU3BOJUT OOOPYAOBAHUE JJIsI
TexHonoruu I'CITT.

e

= =00 N0

1. C11IOMOIIBIO TPAKTOPA IIPH YCJIOBHUU €TI0 BBICOKOU
HAJIEKHOCTU.

12. -

13. -

14. -

ITasexn Ilonnos, ITHPEKTOD,

000 He(dTera3rexHoJIOTHU s>

1. HedrrerazocepBucHasl.

2. 2rojaa.

3. KonTioOGuHI — YHUBEPCAIBHOE OOOPYIOBAHUE.
KonTIOOGMHIOBBIE TEXHOJIOTMU B OOJBIICH YACTHU
MOKHO OTHECTH K BBICOKUM.

4. PapuanbHOE BCKPBITHE IUIACTA, THOPUIHBIC
TEXHOJIOI'MH KOJITIOOMHI'A C OypeHHEM OOKOBBIX
CTBOJIOB.

5. TPIT, OCBOEHME C KONTIOOMHI'OM, OUYUCTKA
CKBa’KMHBI C KOJITIOOMHI'OM, BOJTHOBBIE
TEXHOJIOT'MHU.

6. OYHCTKA OT MPOMIIAHTA, OCBOCHHE,
reou3nYeCcKue paboTol 4

AHKETA «BPEMEHW KONITIOBMHIA» ¢ COILED TUBING TIMES QUESTIONNAIRE + AHKETA «BPEMEHU KOJITIOBUHIA» + COILED TUBING TIMES QUESTIONNAIRE < AHKETA «BPEMEHW KOJITIOBMHIA» -« COILED TUBING TIMES QUESTIONNAIRE *+ AHKE

2. For about 8 years.

3. Sidetracking, horizontal drilling (including CT
drilling), multilateral wells drilling, multi-stage
hydraulic fracturing.

4. About the technology of horizontal drilling
with CT application.

5. Sidetracking, horizontal drilling, CT
bottomhole treatments through the annulus
with no pump withdrawal.

6. Bottomhole zone treatments, post-frac
nitrogen lifting, cleanout of horizontal wells.

7. CT bottombhole treatments through the
annulus.

8. Yes.

9. No.

10. No.

11. It depends on the length of horizontal section.

12.Yes. Acid fracturing, sand and water fracturing.

13. Hydraulic fracturing, acid treatments with the
use of retarding agents.

14. Hydraulic fracturing, acid treatments with the
use of retarding agents, vibrowave formation
stimulation.

Daniel Dobzhinsky, Deputy Director,

New Equipment, GISpribor-M, CJSC

1. Equipment manufacturing company.

2. For 2 years.

3. Technologies with the application of flexible
polymer-steel pipe (FPSP).

4. I'minterested in almost everything. I would like
to see the articles devoted to FPSP technologies
development.

5. Our company manufactures equipment for

FPSP handling.

© NN

\O

10. -

11. With the use downhole tractor provided that it
has high reliability.

12.—

13. -

14. -

Pavel Popov, Director of

Neftegaztechnologiya, LLC

1. Oiland gas service.

2. For 2 years.

3. CTisversatile equipment. CT technologies can
be generally considered as high-tech.

4. About radial drilling, hybrid CT sidetracking
technologies.

5. Hydraulic fracturing, CT stimulation
techniques, CT well cleanouts, wave
technologies.

6. Proppant removal, stimulation operations, well
logging.

7. Hydraulic fracturing in exploration wells, radial
drilling. 4
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7. T'PII B MOMCKOBO-PA3BE€IOYHbBIX CKBAKMHAX,
PaJHuaIbHOE BCKPBITHE ILIACTA.

8. Ia.

9. Ha.

10. da.

11. HeT mpoCTOro OTBETA HA 3TOT BOIIPOC, BCE
unuBUyaIpHO. THKT Hafie)kHee U IPaKTUYHEE,
HO JOPOXKE.

12. Ja. A3otHsie I'PIT, MI'PIT

13.TPIT, 6ypeHHE BTOPBIX CTBOJIOB, MHOI'OCTBOJIBHOE
OypeHue.

14. TPIT, 6ypeHne BTOPBIX CTBOJIOB, PA/IMAJIBHOE
BCKPBITUE ILIACTA, BOJIHOBBIE TEXHOJIOTUHU.

MaHCYyp AINIIMOB, HHKEHEDP, KOMIIAHHA

JIlxromOepsKe>

HedrerasocepBucHasi.

C 2010 ropga.

Kucnotrayio 06paboTKy Npu3abOMHON 30HBL

Muorocragurinslie ['PIT, 6ypeHue Ha KONTIOOUHTE,

BOJIO-/Ta430U30/IAIIMOHHBIE TEXHOJIOTHUH.

MHOXECTBO.

Kucnorusie OI13, yCTaHOBKA MOCTOBBIX IIPOOOK,

BOJIOU3OIALMOHHBIE PAOOTHL

7. HM30/1mpoBaHUE ra30BOI'O MHTEPBAJIA C IOMOIIBIO
CENEKTUBHBIX MOCTOBBIX IIPOOOK, IIEPBOE
¢ppesepoBanue noptos I'PIT B Poccuny, nepsoe
NPUMEHEHHE TIECKOCTPYMHON NepOopanuu B
3anagHoi Cubupu.

8. Ia.

9. Ha.

10. da.

11. C momompio 'HKT.

12. 1a. Kucnorusie I'PIT.

13. Ucrionb30BaHUE COBPEMEHHDBIX XMMPEATEHTOB.

14. -

el S

W

AnexcaHap 3eMYUXHUH, HHKeHep 1-11
KATEroOpHuH OTAeIa JOObIYH HedTH 1 ra3a,
000 JTIYKOHNJ/I-HHu>KHEBOKCKHEPTh>
1. HedrerazonoOpiBaromas.

2. 4ropma.

3 -

4. OO0 onbITE COBMECTHOI'O IIPUMEHEHU S HAZTYBHBIX
MAKEPOB M BHYTPHUCKBAXKUHHBIX TPAKTOPOB JIJIA
nposeneHus OI13 B rOpU3OHTANBHBIX YYACTKAX
CKBAKMH C IPOTAKEHHOCTBIO TOPU3OHTAIBLHOTO
cTBosa 5000 m.

5. Bce paboTel BEAYTCA C OTCIEKUBAHUEM B PEXKHME
P€anbHOrO BpeMeHHU (online).

6. Mopckoe ucnonHerue. CKBaKUHbI PACTIONIOKECHBI
Ha MOPCKOM JIEAOCTOMKOM CTAITMOHAPHON
rwiaTopme MecTopoxkaeHnA uM. fO. Kopuarnna s
ceBepHOM yacTu KacrmicKoro Mopsi.

7. Tloka HeT. HO B mepCHeKTHBE IJIAHUPYEM
OCBOEHHE CKBAKHH C TOPU30OHTAIBHBIM
CTBOJIOM IIPOTSKEHHOCTBIO 5000 M, 06pabOTKH

NPpU3a60MTHON 30HBI IVTACTA IEHHBIMUA CUCTEMAMMU.

8. Ha.
9. Ja.
10. [a.
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8. Yes.

9. Yes.

10. Yes.

11. There is no simple answer to this question.
Every situation is specific. CT is more reliable
and useable technology, but it's more expensive
as well.

12.Yes. Nitrogen fracturing, multi-stage fracturing.

13. Hydraulic fracturing, sidetracking, multilateral
wells drilling.

14. Hydraulic fracturing, sidetracking, radial
drilling, wave technologies.

Mansur Aglyamov, Engineer,

Schlumberger

1. Oil and gas service.

2. Since 2010.

3. Acid treatment of bottomhole zone.

4. About multi-stage hydraulic fracturing, CT
drilling, water/gas shutoff technologies.

5. We use a large number of advanced
technologies.

6. Acid treatments of bottomhole zone, bridge
plugs setting, water shutoff operations.

7. Gas interval isolation with the help of selective
bridge plugs, first in Russia milling of frac ports,
first in Western Siberia application of hydraulic
jet perforation.

8. Yes.

9. Yes.

10. Yes.

11. With coiled tubing utilization.

12.Yes. Acid fracturing,.

13. Application of advanced chemicals.

14. -

Alexander Zemchihin, Engineer, 1st grade,
0il and Gas Production Department,
LUKOIL-Nizhnevolzhskneft, LLC
1. Oil and gas producing.

2. For4years.

3. -

4. About field experience in the sphere of

combined application of inflatable packers

and downhole tractors for bottomhole zone

treatments in wells with horizontal section of

16,400 ft.

5. All operations are performed with real-time
(online) monitoring.

6. Offshore CT technologies. Wells are situated at
the Yuri Korchagin field in the northern part of
Caspian Sea and are developed with the help of
offshore ice-resistant fixed platform.

7. Nounique operations so far. But in the future
we plan to perform stimulation of wells
with horizontal sections up to 16,400 ft. and
bottomhole formation zone treatments with
the use of foam systems.

8. Yes.

9. Yes.

10. Yes.
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' 11. CoBMecTHO. B 3aBUCUMOCTU OT

IPOTAKEHHOCTH TOPU3OHTAIBHOT'O
CTBOJIA CKBA>KHHBL.

12.Tloka Her. IlepcnextrBa Ha 2015-2016 1T
13. -

14. -

Anjapern @PoIEeHKOB, I'TABHBIN

CHEITHAIHCT YIIPABJICHHA IIOBBINICHH A

IIPOHU3BOSHTEIBHOCTH pe3epByapoB OO0 PH-

IOranckuedreras», HK «PocHeP1h>

1. HedrerazonoOuIBaromniasl.

2. lromu.

3. BypeHHe rOPU30OHTAIbHBIX CKBA’KHUH B CJIO’KHBIX
reosIoru4eckux ycaosuax. 'MC ¢ npuMmeHeHueM
I'HKT.

4. O pa3paboTKe OAKEHOBCKUX OTJIOKCHHUH.

O cnoco6ax UHTECHCU(PHUKAITIHN TOOBIYHU C
uctnionb3oanuem I'PIT, THKT Ha 1aHHBIX
00pekTax. O6 UCCIeqOBAHNH CKBAKUH C
npumenenuem 'HKT.

5. Mnuorocraaurinsle I'PIT, ocBOeHUe, pa3padoTKa
MJ1ACTOB O2A’KEHOBCKOM CBUTBHL

6. OcBoenue, I'TITT, TPII — ¢ 11ebI0 COKPAIIECHUS
[JUKJIA PEMOHTA U BBOJId CKBA’KHH B
IKCILTYATALHIO.

7. Bonbmeo6bemusie IPIT (Macca npormmanTa 760 1),
MCI'PIT ¢ cyMMapHOI MaCCOU MPOINAHTA CBbILIE
700 T.

8. Ia.

9. Ha.

10. da.

11. B 3aBUCMMOCTH OT LI€JIEN U PENTAEMBIX 32/1a4.

12. Ja. ITlennsie I'PI1, mHOTOCTamMMHBIE ['PIT B
TOPHU30HTAIBHBIX CKBAXKUHAX.

13. OneparuBHOE 6€30pUTaTHOE YIIPABICHUE
IIPOU3BOAUTEIBHOCTBIO CKBAXKUH ITPU IIOMOIIIN
I'HKT.

14. CesleKTUBHAS N30/ YIACTKOB
TOPHU30HTAIBHOI'O CTBOJIA CKBAXKUH;
UCCJIEA0BAHNE TPOJAYKTUBHOCTH
T'OPHU30HTAIBHBIX YIACTKOB CKBAKHUH; METO/IbI
BBIPABHUBAHM S IPOQUJISI IPOU3BOAUTEIBHOCTH.

I'ennaauii CMHPHOB, pyKOBOJHTEAD IIPOEKTA
mo TexHoaoruam 'HKT, OO0 «BeTepan»

1. HedrerazocepBucHasl.

2. C2012rona.

3. 3BC, pazbypuBaHue HOPTOB IIOCTIE
MHorocraaurinoro I'PIT, nemenTax yepes F’HKT,
ycTaHoBKa nnakepoB Ha THKT (oTceueHue m1acTos,
TEXHOJIOI'MYECKUE ITAKEDPHI U T.21.), FCO(PU3HNKA HA
I'HKT.

4. Texnonoruu no 36C, pazbypka IopToB
(KOMITOHOBKH, IIPOLIECC BEAECHUS PAOOT,
neMmeHTax), 'MC na 'HKT.

5. MbI HA CTAIMU CTAHOBJICHUS 1 OCBOCHUS 9THUX
TEXHOJIOT'UIA.

6. CraHaapTHBIE ONIEPAITUY IO HOPMATHU3ATTUH
32605 1 ocBoeHue noce I'PIT.

7. Eme He mpo60oBAIH. 4

AHKETA «BPEMEHW KONITIOBMHIA» ¢ COILED TUBING TIMES QUESTIONNAIRE + AHKETA «BPEMEHU KOJITIOBUHIA» + COILED TUBING TIMES QUESTIONNAIRE < AHKETA «BPEMEHW KOJITIOBMHIA» -« COILED TUBING TIMES QUESTIONNAIRE *+ AHKE

11. Both technologies can be used. It depends on
the length of horizontal well.

12.Not yet. But we plan to start using hydraulic
fracturing technologies in 2015-2016.

13. -

14. -

Andrey Frolenkov, Chief Specialist,
Reservoir Productivity Enhancement
Department, RN-Yuganskneftegas, LLC,
NK Rosneft
1. Oil and gas producing.

2. For 1year.

3. Horizontal drilling under complex geological
conditions. A CT well logging.

4. About development of Bazhenov formations.
About EOR technologies with application
of hydraulic fracturing and coiled tubing
in such formations. About CT well logging
technologies.

5. Multi-stage hydraulic fracturing, development
and stimulation of Bazhenov formations.

6. Hydraulic jet perforation and hydraulic
fracturing (to reduce the duration of well repair
and bringing-in procedures).

7. Large volume hydraulic fracturing (the weight
of proppant exceeds 1.6 mln Ibs) and multi-
stage fracturing (the weight of proppant
exceeds 1.5 mln 1bs).

8. Yes.

9. Yes.

10. Yes.

11. It depends on the task to be solved in a well.

12.Yes. Foam hydraulic fracturing, multi-stage
fracturing in horizontal wells.

13. Continuous unmanned control of wells
productivity with the help of coiled tubing.

14. Selective isolation of horizontal intervals;
productivity tests in horizontal sections;
methods of productivity profile leveling.

Gennadiy Smirnov, Head of CT

Technologies Project, Veteran, LLC

1. Oiland gas service.

2. Since 2012.

3. Sidetracking, milling of ports after multi-stage
fracturing, cementing through CT, setting
of packers with CT application (formations
isolation, service packers, etc.), CT well logging.

4. About sidetracking technologies, ports milling
(assemblies, operating procedures, cementing,
CT well logging).

5. We’re on the stage of establishment and
development of CT technologies.

6. Standard bottomhole cleaning operations and
post-frac development of wells.

7. No unique operations so far.

8. Yes! I'm very interested!

9. Yes!

10. No, since the accident risks are very high.

11. Only with the use of coiled tubing. 2
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8. Ha! Ouenp!

9. Ha!

10. He xoTen 661 3TUM 3aHUMATHCS, T.K. OOJIbIIIAS
BEPOATHOCTD ABAPUL.

11. Tonbko 'HKT.

12.TIoka HeT.

13. Kucnorusle 06paboTku uepes 'HKT, ocBoenue
430TOM.

14. KucnotHsle 00pabOTKU U OCBOEHHE.

PuHaar 'miibMaHOB, HHKEHEP-IIPOEKTHPOBINHK,

3A0 «BBT-BocTOK>

1. HedrerazocepBucHas.

2. 3ropa.

3. Hcrionb30BaHUE OITTOBOJIOKOHHOTO Kabess ¢ THKT,
HAKJIOHHO-HAIIPABJIECHHOE OyPEHUE.

4. O COBPEMEHHBIX M HAUOOJIEE AKTYAJIBHBIX HA
CETOHSIIHUU JICHB.

5. THUC, ¢ppe3epoBaHuE.

6. TUC.

7. ABapuiinble pab6oThl, ['MIC ¢ UCIIOIb30BAHNEM
OIITUYECKOM CBA3H.

8. Ha.

9. Ha.

10. a.

11. THKT.

12.Her.

13.THUC, ppeseposanue.

14. Bypenue c npumenenuem 'HKT.

PyOuH AXMETIIHH, ITABHBI¥ HHIKEHED
000 TarHedpTh-AKTIOOHHCKPeMCepBHC>
1. HedrerazocepBucHas.
2. C2003roaa.
3. KanarHble TEXHOJIOI'NH, CKBA)KMHHBIE TPAKTOPA.
4. H3onanusa BOJ B TOPU3OHTAIBHBIX CKBAKMHAX,
NeHOKUCJI0THBIE OI13, TEXHOIOTrUs OYpEHUS
T'OPHU30HTAIBHBIX CKBAXKUH ¢ THKT.
I'HKT, kaHaTHBIE TEXHOJIOTUHU.
. OI13, TamrnioHaxHble paboTel yepe3 F'HKT.
7. PelMKBUAALMA CKBAXKUHBI B AKBATOPHUH PEKU
¢ nomonibio T'HKT, ycTaHOBIEHHO! HAa OapiKe;
pa3bypuBaHU€e IOPTOB MHOTOCTAAUMHOIO I'PIT.
8. Ja.
9. Ja.
10. Her.
11. THKT.
12. Ja. TIponmaHTHBIE, KUCJIOTHBIE, IEHOKUCIOTHBIC.
13. 30714111151 BOJ; BBIDABHUBAHHE ITPO(UIISL.
14. BeipaBHHBAaHHE TTPOPUIIA.

o v

Pepaxkiusa 6J1aroJapur y4aCTHHKOB OIpocal

Joporue unrarenu! Bauie ygaacrue B oripoce
IIOMOZKET *KypHATy <BpeMs KOITIOOHHTa»
cTarp 00JIee HHTEPECHBIM H IT0JI€3HBIM.
BeIpesKbTe, IIOXKAIYHCTA, AHKETY, 3AII0JTHHUTE €€,
OTCKAHHUPYHTE H IIPHILIHTE I1I0 ATPECY
cttimes@cttimes.org rru halina.bulyka@cttimes.org
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12.Not yet.
13. CT acid treatments, nitrogen lift.
14. Acid treatments and stimulations.

Rinat GiI’'manov, Design Engineer,

BVT-Vostok, CJSC

1. Oiland gas service.

2. For 3 years.

3. Utilization of fiber-optic cable along with
coiled tubing; directional drilling.

4. About the most advanced and up-to-date
technologies.

5. Well logging and milling operations.

6. Well logging.

7. Emergency operations, well logging with
application of optical communication.

8. Yes.

9. Yes.

10. Yes.

11. With the use of coiled tubing.

12.No.

13. Well logging and milling operations.

14. CT drilling,.

Rubin Achmetshin, Chief Technology
Officer, Tatneft-AktyubinskRemService, LLC
1. Oil and gas service.

2. Since 2003.

3. Slickline technologies, downhole tractors.

4. About water shutoff operations in horizontal

wells, foam-acid treatments of bottomhole

zone, CT horizontal drilling technologies.

CT, slickline technologies.

. Bottomhole zone treatments, plug operations

with CT application.

7. Repeated abandonment of well in a river’s
water zone with the help of coiled tubing
installed on a barge; milling of ports after
multi-stage fracturing.

8. Yes.

9. Yes.

10.No.

11. With the use of coiled tubing.

12.Yes. Sand and water, acid and foam-acid
fracturing.

13. Water shutoff and conformance control
operations.

14. Conformance control.

o v

The editors would like to thank our
responders!

Dear readers! Your feedback will help
Coiled Tubing Times Journal to be more
useful and interesting for you. Please,
kindly fill in the questionnaire, cut it out,
scan and send either to cttimes@cttimes.org
or halina.bulyka@cttimes.org



Coiled/tubing

Joporue 1py3b:a! BPEMSA KOMTIOBWHIA Im 6 S

KYPHAJI <BPEMA KOJITIOBHHIA> ITIPOCHUT BAC OTBETUTDHb HA HECKOJIBKO BOITPOCOB

1. PHN.O.

2. Kommanusa/opranusanys

3. JIO/KHOCTD

4. IIpodunb AeATENBHOCTH KOMIIAHUHN (HEPTETra3000bIBAIOIA,

HEPTETra30CEPBUCHA, KOMIIAHHUA — IIPOUZBOJUTEb OOOPYAOBAHMA, HAYYHO-
UCCJIEIOBATEIbCKAA CTPYKTIYPA, BY3) (Hyxcroe noduepriyms) Jpyroe

5. Kaxk gaBHO Bbl 3HaeTe )XypHaI «BpeMs KOITIOOMHI'a»?

6. Kaxk 6561 Bbl OIIEHIWIU €10 CO/IEPKAHUE 10 5-6aJUTBHOI IITKAJIEe?

7. Tlomoraer i1 )KypHaJI BaMm B IpO(PECCUOHAIBHOM AEATENBHOCTU?

: 8. «Bpems KONTIOOMHIA» TTIO3UITMOHUPYETCS KAK )KyPHAJI O BBICOKOTEXHOJIOTUYHOM
. HedTerasoBom cepauce. I1o7 BBICOKMMU TEXHOIOTUAMHN HE(PTEra30BOI'O CEPBUCA
. IIPUHATO IOHUMATh KAK MUHUMYM KOJITIOOMHT U ['PIT. Kakue eme TeXHONI0rnmn

: HEPTEra30BOro CEPBUCA Bbl GBI OTHEC/IN K KATETOPUH BBICOKHX?

9. O KaKUX TEXHOJIOTHSIX HEPTETa30BOI'0O CepBHCA BaM XOTEI0Ch 6B IPOYECTh
B JKypHaJe «BpeMst KOMTIOOMHTA»?

10. Kaxkue BbICOKME HE(PTECEPBUCHDIE TEXHOJIOTUU UCIIONb3YIOTCA HA Bammem
IPEATIPUATUN?

11. Kakne KOnTIOOMHIOBbIE TEXHOJIOTUU HANOO0JIEE BOCTPEOOBAHBI B PETMOHE (-aX)
IIPOBEAECHUSA PA0OT Bameil KOMImaHumu?
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12. Kakue yHUKaIbHBIE pa60THI BaM 1 Bammm KOJuIeram yJ1aBaaoCch IPOBOAUTD?

13. MaTepecHa mm BaMm TEXHOIOTUA KOITIOOMHIOBOI'O OYPEHUA?

14. UaTepecHa 11 BaMm ruiponeckocTpyiiHas nepdopanus?

15. UuTepecHo i1 BaM pananbHOE BCKPBITUE IUIACTA?

16. Kak, o Bariemy MHEHHIO, I1€7IECOOOPA3HEE JOCTABIATH I'eO(PU3NIECKUE TTPUOOPDI
B TOPU3OHTAIBHBIE CKBA’KUHBL: C [IOMOIIBIO CKBAKMHHOTO TPAKTOPA WU
nocpeacrsom 'HKT?

17. Ilpumensier au Bamra komranus TexHosaoruto I'PIT? Ecinu ga, To kakue Buabl [PIT
3(P(PEKTUBHBI HA CKBA)KMHAX Bamrero perunona?

18. Kakue Texnonoruu ITHIT aBiasaioTcs, 110 BameMy MHEHHIO, HAUOOJIEE AKTYaIbHBIMU
Ha CETOOHSIITHUM IEHb?

19. Kakue Texnonoruu ITHIT 6yayT Ha TMKE BOCTPEOOBAHHOCTH B OJIMIKAMIIIEI
(5—-10 ner) nepcuexTuse?

20. Xorenu 6b1 Bp HOJI})/anb €KEHE/ICTIbHYIO HOBOCTHYIO PACCBUIKY C CAlTa
www.cttimes.org:

21. Eciy Bel OTBETWIN HOJIOKUTEIBHO, TO YKAKUTE, IOKATYUCTA, CBOM AJIEKTPOHHBIA
azpec.

CITACHUBO, 9YTO HAIIIVTA BPEMA 1JIF1 OTBETA HA HAIITH BOITPOCHI!
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Subscription to Coiled Tubing
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Crpana «Bpems KonTioouHra» —

COAMHCTBCHHOC U3dHHC,

WHaekc KOTOPOMY IIPEAOCTABICHO

TenecdoH HpaBO HpC,ZLCTaBJIHTb

o B Poccum u CHT'

aKC
Marepuansl ICOTA.
1. noyTta

Coiled Tubing Times is the only
periodical in Russia and CIS
countries that has a right
to present ICOT'A materials.

Mopnucatbcsa Ha XYypHan «BpeMSl KONTIOGUHra» MOXXHO B MO4YTOBOM
oTaeneHuun no Katanory «Pocneyatb». NOANMNCHON NMHAEKC — 84119.

Bbl MOXeTe TakXe ohopMUTb MOANUCKY Ha XypHan «Bpems
KONTIOOUHra» N 03HAKOMUTLCA C aHHOTaLMAMU CTaTen Ha canTe
www.cttimes.org

YBaxxaemMbI ynTaTens!
Kaxxabivi pas, paboTasi Haj BbIMYCKOM, Mbl CTapaemcsi BKNIIOYUTb B HEFO

nonesHyto Bam nHdopmaumio, cTpeMrmMcs MakcMmMansHO NpubnnsuTb
HanonHeHne XypHana K cepe Bawmnx npodeccmoHanbHbIX UHTEPECOB.
HanuwwuTe, noxanyicra, Kakve matepuasnbl Bam 6bino

Obl MHTEPECHO MPOYECTb Ha CTPaHULLAX XypHana

«BpeMsi KonTioOuMHra».

Mopnuceb
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